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[Iporpamma no (u3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUsA COCTaBJIEHAa Ha
OCHOBE TIOJIO)KEHMH W TpeOOBaHMII K pe3ylibTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE
OCHOBHOM 0Opa3oBaTenbHOUW mporpammel, npeacrasieHHbix B @PI'OC 00O, a takxke ¢
yuéToM (eaepaibHOM paboueit mporpamMbl BocnuTaHus U KoHIenuuu mnpenojaBaHus
yueOHoro npeamera «Dusuka.

Copepxanue  mporpamMMbl 1o (U3MKE  HampaBieHO Ha  (OpMHpPOBaHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYaIOIIMXCS M OPraHU3aIUI0 U3yUYEeHUS] (PU3UKU
Ha JICSITEIHLHOCTHOW OCHOBE. B mporpamme mo (huU3UKE YUUTHIBAIOTCS BO3MOXHOCTH
yueOHOoro mpeamera B peanusanuu  TpeboBanuit. ®I'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METAINpEAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TaKKe MEKIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOUIETro
o0Opa3zoBaHus.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET pacipenesieHne yueOHOro mMaTepuana 1o rojaam
oOydenust (1o KJiaccam), TpejjiaraeT NpUMEPHYIO MOCIE0BATEIbHOCTh U3YYECHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUA NPEAMETHOTO COJCpPKAHUS U Y4YETE€ BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 0 y4e€OHOMY MpPEIMETY.

®uznka SABISETCS CUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHO-HAYYHBIX  y4eOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOLIECCOB M SIBICHMUIA,
U3y4aeMbIX XHMHEH, Ouojorueit, actpoHomuend W ¢usudeckord reorpadueii, BHOCUT
BKJIaJ] B ECTECTBEHHO-HAYYHYIO0 KapTHHY MHpa, NpeNOoCTaBisieT Hauboyee sICHbIe
oOpa3nbl TPUMEHEHHS HAyYHOTO METOoJla MO3HaHHA, TO €CTh CIOc0o0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa U3 raaBHBIX 337129 (U3UYECKOTr0 00pa30BaHUs B CTPYKTYype 00IIero oopa3oBaHus
COCTOUT B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAaMOTHOCTH M MHTEpEca K HayKe y
00yJaromuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpPEANONaraeT OBJIAJCHUE CIEAYIOINIMMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e  OIICHWBATh U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e  UHTEpPOPETUPOBATh JIaHHbIE M UCIOJIL30BaTh HAYYHBIE JOKa3aTeIbCTBA MJIs
MOJy4YE€HUSI BBIBOJOB.

enn w3ydenust GU3NKKM HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsS OMPENETCHBI B
Konnenuuu npenogaBanus yuyeOHoro mpeamera «@Pusznka» B 00pa30BaTelbHBIX
OpraHu3aLusax Poccutickon denepanuu, pean3yoIMnX OCHOBHBIE
oOieo0pa3oBareyibHble  MPOTpaMMbl,  yTBepkAEHHON  pemennem  Komneruu
MunuctepctBa npocseiieHuss Poccuiickoit deaepanun (mpoTokoi ot 3 nexadps 2019 r.
Ne T1K-4BH).



Ieaun nzyyenus pusuku:

e  mpuoOpeTeHHe HMHTEpeca U CTPEMJICHHsS] OOydaronIuxcsi K HAYYHOMY HM3YYECHUIO
MIPUPOBI, PA3BUTHEC UX MHTEIICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE TNPEACTaBICHUA O HAy4YHOM METOJAE IMO3HAaHUS U (PopMHUpOBaHUE
MCCJICI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e  (dopmMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTara HW3yYeHHs OCHOB
CTpOCHUS MaTepUH B PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e  (QopMupoBaHHE TIPEACTABICHUA O poiu GUIHKKA JUISI  Pa3BHTHS JAPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

e  pa3BUTHE NPEICTaBIECHUH O BO3MOXHBIX cdepax Oynyuiei npodeccrnoHanbHOU
NeSATeNIbHOCTH, CBSI3aHHOM C (DU3UKOMU, MOJTOTOBKA K JaJbHEHIIIEMY OOYYEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTimkeHue ASTUX Iejed mporpaMmbl Mo (GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 0O0ecrieunBaeTCs pelICHUEM CIEAYIOINX 3a4a4:

e  mpuoOpeTeHHe 3HAHUNW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUUYECKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  MpUOOpPETECHUE YMCHUH ONHCHIBATH M OOBSICHATH (DHU3UYCCKUE SBIICHUS C
UCII0JIb30BAHMEM TIOJyYCHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHMs MPOCTEHIIMX PacU€THBIX 3a/ad C MCIOJIb30BaHUEM
buznueckux Mojesield, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e  pa3BUTHE YMEHMH HaOMIOIAaTh MPUPOJIHBIC SBICHUS U BBIOJHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAJIbHBIE WCCIEIOBAaHUA C HCIOJIb30BAHUEM
U3MEpUTEITBHBIX TPUOOPOB;

e OcCBOcHHE PUEMOB PabOTHI ¢ HHPOPMAIMEeH (PU3NIECKOTO COJIepIKAHUS, BKIIOUas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKEHUAX (U3HMKH, aHaIu3 M KPUTHYECKOE
OIlcHUBaHHUE MH(MOPMAIINH;

e  3HAKOMCTBO cO c(epamu mpodhecCUOHATBHONU NEATENbHOCTH, CBSI3aHHBIMH C
Gu3NKO, W COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTHKEHHUIX
buznuecKon HaAyKH.

Ha n3ydyenue ¢usuku (6a30BbIli yPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUs
otBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8 Kiacce — 68 yacos
(2 wvaca B Hememw), B 9 kmacce — 102 wyaca (3 wyaca B HeHeIw).

[Ipennaraemsiii B mporpamme 1o (u3MKe MepedeHb Ja00paTOPHBIX padOT M OMBITOB
HOCUT PEKOMEHJATENIbHBIA  XapakTep, YYHMTeNlb JieJlaeT BBIOOP MPOBEACHUS
7a0opaTopHbIX pabOT U ONBITOB C YYETOM HHIMBUAYAIBbHBIX OCOOEHHOCTEM
OoOydJarommXcs, CIMHUCKa OJKCICPUMEHTANBHBIX 3aJaHui, TMpealaraéMbiX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paszjnen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIET0 MHPA.

®dusuka — HayKa o npupoze. AsieHus npupoasl. PU3NYECKUe SABICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBbIC, 3BYKOBEIC.

®uznyeckue BenMUUHBL. HW3MmepeHue ¢uiznueckux BenuyuH. Du3nueckue MpUuOOpHI.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa €IuHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKU M3ydaroT npupoay. EcTecTBeHHO-HAYUYHBIHI
METO]l MO3HAHMS: HAOJI0/IeHHEe, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBUIKEHHUE TUIIOTE3,
HKCIIEPUMEHT IO MPOBEpPKE TMIOTE3, O0OBbsICHEHUWE HalI0aeMoro spieHud. OnucaHue
(Gu3MUECKHUX SBJICHUN C TOMOILBIO MOJIENIEH.

Jemoncmpayuu.
1. MexaHnyeckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.
2. dusnueckne MNpuOOpHl W MPOIEeAypa TMNPAMBIX HU3MEPEHUN aHAJOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1 OmnpeeneHue 1eHbl AeICHUS MIKAJIbl U3MEPUTEIILHOTO prbdopa.

2 N3mepenne paccTosTHUN.

3. N3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO Tea.

4 Onpenenenue pa3MepoB MaJIbIX TEJL.

5 N3mepenue temmepaTypbl MpU MOMOILIM KUJIKOCTHOTO TEPMOMETpa MU JaT4HKa
TEMIIEPATYPBHI.

6. [IpoBeneHue nccieoBaHus MO MPOBEPKE TMIOTE3bl: NAIBHOCTH IMOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Paznea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mmepbl. ONbIThI, J10KA3bIBAIOIIHNE
IUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne vactull BemiecTBa. CBsi3b CKOPOCTH JABWIKEHHSI YaCTHUI[ C TEMIIEPATypOMl.
bpoyHoBckoe npmwkenue, nuddysus. BzaumoaelicTBre 9acTHI] BEIECTBA: MPUTHKCHUE U
OTTAJIKMBaHHUE.

ArperaTHbple COCTOSIHMSL BEILIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEM U  TBEPHABIX
(KkpucTaminmyeckux) Tel. B3auMocBs3p MEXAYy CBOMCTBAaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHHUSAX M WX aTOMHO-MOJEKYISAPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Hab6nronenne OpoyHOBCKOTO IBUKEHUS.

2. Habnronenue nuddyzum.

3. HaGntonenue siBneHuil, OOBSACHSIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM

qaCTull BCIICCTBA.



Jlabopamophuie padomot u onvimot.

1. OueHka quaMeTpa aroMa METOJIOM PSI0B (C UcToyib30BaHueM (oTorpaduii).
2. OnbITH IO HAOTIOJICHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.
3. OnwITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.

Mexannyeckoe ABWkeHUE. PaBHOMepHOE W HepaBHOMEpHOE ABMKEeHHE. CKOpPOCTb.
CpenHsis CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€t myTH 1 BpEMEHU JIBUKECHMUSL.
SBreHne WHEPIMU. 3aKOH HMHEpUUH. B3aumopencTBue Tel KaK NPUYMHA H3MEHEHUS
CKOPOCTU JIBMKEHMSI Tell. Macca kak Mepa MHEPTHOCTH Tena. [[IoTHOCTh BemiecTna.
CBs13b TUIOTHOCTH € KOJIMUYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIIIECTRA.

Cuna kak xapakTepucTHKa B3auMojeucTBus Ten. Cuia ynpyrocth u 3akoH [yka.
N3Mepenune cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TskecTu. Cuna
TSDKECTH Ha JApyrux mianerax. Bec tena. HeBecomocts. CrioxkeHne Cuil, HaIpaBIeHHbBIX
no ojaHou mpsmoil. PaBHojgeicTByromas cui. Cuwia TpeHus. TpeHHe CKOJIbXKEHHUS M
TpeHue NMokos. TpeHue B Npupojie U TEXHUKE.

Jemoncmpayuu.

1 HabmroneHne MexaHHYeCKOro JBMKCHUS Tela.

2 N3mepenune cKopocTH MPSIMOJIMHENHOTO ABUKCHUS.

3 HaGmronenue siBjieHUsT HHEPITUH.

4. HaGmronenne n3MeHeHus1 CKOPOCTH TIPU B3aUMOJICHCTBHUH TEll.

5 CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.

6 Ciio)xeHue CuJl, HalpaBJICHHBIX M0 OJHOM MPSIMOM.

Jlabopamopnuie padbomot u onvimot.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIapvKa B KUJIKOCTH, MOJIEIU
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WU [IapHUKa M0 HAKIOHHOM
IJIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnBbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsKeHUs (nedopmariuu) npy>KAHbI
OT MPUWIOKEHHOM CHJIBI.

5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa

U XapakTepa CONMPUKACAFONINXCS ITOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEpABIX TeJl, dKUIKOCTEH U ra3oB.

JaBnenue. CnocoObl yMEHBIICHUS W yBEJIWYCHHUS JAaBlieHus. JlaBineHuwe rasa.
3aBUCHMOCTh JIaBJICHUS ra3a oT o0béMa, TemnepaTyphl. Ilepenava maBiaeHUs TBEPIBIMH
TeIaMH, SKHAKOCTSIMH H Ta3amMu. 3akoH Ilackamsa. IIHeBMaTmueckue MallWHBI.
3aBUCHMOCTh JIABJICHUS JKUJIKOCTH OT TJIyOWMHBI. ['mapocraTmuecKuil Iapajokc.
Coobmaroruecs cocyasl. [ napaBindeckue MEXaHU3MBbI.



Atmocdepa 3emnu u atmocdepHoe naBiieHue. [IpuunHBI CylIeCTBOBAHUS BO3YIIHOMN
obonoukn 3emau. Omnbeitr  Toppuuemnu. W3mepenne aTMoc@epHOro JIaBIICHHUS.
3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsr nis
U3MEPEHUs aTMOC(EPHOTO AaBICHHUS.

JlelicTBUEe JKMAKOCTM M Tra3a Ha NOIPYKEHHOE B HUX Teno. BelTankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.
Jemoncmpayuu.

1 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPaTyphl.

2 [lepenaua gaBiaeHUs )KUAKOCTHIO U Ta30M.

3 CooOwatoiuecs cocybl.

4. I'mppasinueckuii npecc.

5 [IposiBnenue nencTBust aTMOCHEPHOTO AABICHHUS.

6 3aBUCUMOCTb BBITAIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTU Tena H
TUIOTHOCTH >KUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIICH CHIIbI BECY BRITECHEHHOM KUKOCTH.

8. VYcnoBue miuaBaHus Tell: IJIaBaHWE WJIM TOTPY>KEHHWE Tel B 3aBHUCHUMOCTH OT
COOTHOIIICHUS TIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanne 3aBUCHMMOCTH Beca Tella B BOJE OT OObEéMa MOTpyXKEHHON B
JKHJIKOCTh YacTH TeJia.

2. OrnpenenieHue BBHITAJIKUBAIOMIEH CHUIIbI, JCHCTBYIOUIEH HA TEJO, MOTPYKEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHUIIBI, JCHCTBYIOIIEH Ha TEIO B
JKHJIKOCTH, OT MacCCHhI TeJa.

4. OnbITHI, AEMOHCTPUPYIONIHE 3aBUCUMOCTh BBITAJKUBAIOLICH CHIIBI, IEUCTBYIONICH

Ha TEJIO B JKUJKOCTHU, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh YaCTH TeJia U OT IJIOTHOCTU
AKUJKOCTH.

5. KonctpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
IrPy30I10JbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTb. JDHEpPrusi.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MeXaHW3MBI: pbIYaAr, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecCHs
ppiuara. llpumeneHue mnpaBuia paBHOBECHs pbluara K OJOKY. «30J0TO€ MPaBUIIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHeTtnueckas W moTeHUHManbHas dSHeprus. lIpeBpamenue
OJIHOTO BHJa MEXaHMYECKOHW DSHEprud B Jpyroil. 3aKOH COXpaHEHUs OHHEPIUU B
MEXaHUKE.

JHemoncmpayuu.

1. [Tpumepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnuie padomot u onvimot.

1. Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBWKEHHUU Tella IO
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECUS pblyara.

3. N3mepenue K11/ HakKJIOHHOM MJIOCKOCTH.

4. N3ydenue 3aKoHa COXpaHEHUS] MEXaHUYECKON YHEPIUU.

8 KUIIACC

Pa3znen 6. TenioBble sIBJICHHS.

OCHOBHBIE TIOJOXKEHUSI MOJEKYJIAPHO--KUHETUYECKON TEOPUU CTPOCHMSI BEIIECTBA.
Macca u pasMepbl aTOMOB U MOJIeKyJd. ONbITHI, MOATBEPKAAIOIINE OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUN BeliecTBa. Kpuctaimmueckue
u amopdubie Tena. OOBSICHEHHE CBOWCTB ra3oB, KUIAKOCTEH M TBEPIBIX TEI HA OCHOBE
MOJIOKEHUN MOJEKYJISIPHO--KUHETUYECKOM Teopuu. (CMadyuMBaHUE U KaNWUIAPHBIC
sBeHUs. TernnoBoe pacliupeHue u ckaTue.

Temnepatypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUXKEHHUS YacCTHII.
Brytpennsisi sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEHW JHEpruu: Teruionepenada |
coBeplieHHe paboThl. Buabl Teronepesadu:  TEIIONPOBOJHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KoanuecTBo TEIIOTHL. YAeiabHAs TEIJIOEMKOCTh BEIIECTBA. TemI0o0OMEH M TEIJIOBOE
paBHOBecue. YpaBHeHHWE TeruioBoro Oamanca. IlnaBneHue uW  OTBepJeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YenbHas TeryioTa IiaBieHus. [lapooOpa3oBanue u
koHneHcanus. HMcmapenwe. Kumenue. VYiaenpHas — Teriora  mapooOpa3oBaHMS.
3aBUCHUMOCTH TEMIIEPATyPhl KUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxHocThs Bo3myxa.

DHeprus ToIIuBa. Y eabHas TEIJIOTa CrOpaHus.

ITpunmunsl padotsel TemmoBbiX aBurareneit KIIJ[ TermoBoro nsuratens. TeroBbie
JIBUTATEIIN U 3alllUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1 Hab6ntonenne OpoyHOBCKOTO IBUKEHUS.

2 Ha6monenne nuddysun.

3. HabGmoneHne siBjeHU cCMadMBaHUS M KaITMJLISPHBIX SIBJICHUM.

4 Hab6mroeHre TermioBoro pacmpeHus Tel.

5 N3Menenne nmaBiaeHWs rasa TMpU HM3MEHEHMHM O00BbEMAa W HArpeBaHUM WU
OXJIQXKJICHHU.

6. [IpaBuna u3MepeHus: TeMIepaTyphl.

7. Buael renonepenayn.

8. OxJtaxkJieHre Ipyu COBEPILICHUH PaOOTHI.



9. HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CHUJIAMU.
10.  CpaBHEHME TEIUIOEMKOCTEN PA3INYHBIX BEIIECTB.

11.  HaGmroneHue KumneHus.

12.  HaGnropeHue mocTosHCTBA TEMIIEPATyphl MPH TIJIaBICHUU.
13.  Mogenu TEIIOBbIX IBUTATENEH.

Jlabopamopnuie padomot u onvimeot.

1. OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnpIThl MO HAOJIIOIEHUIO TEIJIOBOTO PACLIMPEHMs Ta30B, KUAKOCTEH U TBEPIBIX
TEJL.

4. Omnpenenenne AaBieHUs BO3AyXa B Oa/NIOHE IIIIPULIA.

5. OnpITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJICHHUS BO3JyXa OT €ro oO0b&éMa H
HarpeBaHUs WINA OXJIAKICHHUS.

6. [IpoBepka ruMOTE3bl JTUHEHHON 3aBUCMMOCTH JJUHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUECKOI TPyOKE OT TeMIiepaTyphbl.

7. Habnronenne n3MeHeHus: BHYTpEHHEH SHEPruu Tesa B pe3ysbTaTe TeIlonepeadn
¥ paOOThl BHELITHUX CHJI.

8. HccnenoBanue sBICHHS TEIJIOOOMEHA IMPU CMEUIMBAHWUU XOJOJHON U TOpsyei
BOJIBI.

9. Omnpenenenne KOIMYECTBA TEIUIOTHI, MOJYYEHHOI'O BOAOW MpPH TEMJIOOOMEHE C

HarpeTbiM METAUINYECKUM LUIUHIPOM.
10.  OmnpeneneHue yIeabHON TEMIIOEMKOCTH BELIECTBA.

11.  HMccnenoBaHue mpoiiecca UCIapeHus.

12.  OnpenesieHNE OTHOCUTEIBHOW BIAJKHOCTH BO3yXa.

13.  OmnpeneseHue yaeabHON TEIJIOTHI IJIABJICHUS JIbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpuzanus Ten. JIBa poaa JIEKTpUUECKUX 3apsifioB. B3auMojeicTBUE 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTB CUJIbI B3aUMOICICTBUSA 3aPSyKEHHBIX TEJI OT BEJIUYUHBI
3apsiIOB M paCCTOSHUS MEXKIY TEJIaMH).

Onektpuueckoe noje. HanpsmxEHHOCTh 3iekTpuyeckoro nois. [IpuHuun cynepno3uinuu
AJIEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DIEMEHTApHBIN 3ieKTpuueckuil 3apsna. CtpoeHue
atoma. [IpoBOIHMKY U TUAAEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO0 3apsia.
DNEKTPUYECKU TOK. YCJIOBUSL CYLIECTBOBAHHUS DJIEKTPUYECKOro ToKa. HWCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI AJIEKTPUYECKOro TOKa (TEIJIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. OJnekTpudyeckoe HampsikeHue. CompoTHUBICHUE
MPOBOJHUKA. YJIEIBHOE CONPOTUBIICHUE BemiecTBa. 3akoH Oma I y4yacTKa LENu.
[TocnemoBaTenbHOE U MapalIEIbHOE COEANHEHNE TPOBOAHUKOB.



PaGota m MOIIHOCTH 3J€KTpUYECKOro Toka. 3akoH JDkoymsi—JleHua. DnekTpuueckue
LEMU U NOTPEOUTENN ANEKTPUUECKOU dHeprun B ObITy. KopoTKkoe 3aMbikaHueE.
[TocTosiHHBIE MarHuThl. B3anMOIeNCTBUE IMOCTOSHHBIX MArHUTOB. MarHuTHOE MOJIE.
MarauTtHoe moJjie 3eMJIM M €ro 3HaueHue s Ku3Hu Ha 3emue. OneiT Opcrena.
MarHutHOEe MOJ€ DIEKTPUYECKOTrO TOKa. [IpuMeHeHue 3JIEeKTPOMarHUTOB B TEXHHKE.
JleficTB€ MAarHUTHOTO IOJIS Ha NMPOBOJHUK C TOKOM. DJEKTPOABUTaTEIb MOCTOSHHOTO
ToKa. Mcnonb3oBaHue JJIEKTPOABUIATENEd B TEXHMYECKUX YCTPOMCTBAX MW HA
TPAHCIIOPTE.

Onbertel ®apagesd. SBneHue anexkrpomMarHuTHOM wuHAYKuuu. IlpaBuno Jlenna.
OnexrporenepaTop. CrocoObl MOMYyUYEHUS NEKTPUUECKONU SHEPTUU. DIEKTPOCTAHIIMN Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

1. DJIeKTpuU3alus Ted.

2. JIBa pojia 3JIEKTPUUYECKUX 3aPsII0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEl.
3. YCTpOMCTBO U IEMCTBUE IIEKTPOCKOIA.

4, DJIEKTPOCTATUYECKAS] MHTYKIIUA.

5. 3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

6. ITpoBOJTHUKH U AUPIEKTPUKH.

7. MoenupoBaHue CUJIOBBIX JIMHUH AJEKTPUYECKOTO TMOJIS.

8. MCTOYHMKN TTOCTOSSHHOT'O TOKA.

9. JIercTBUS 3JIIEKTPUYECKOTO TOKA.

10.  DJIEKTPUYECKUM TOK B )KUIKOCTH.

11.  T'a30BbIN pa3zpsn.

12.  M3MepeHue cuiibl TOKa aMIIEPMETPOM.

13.  MBMepeHme 371eKTPUYECKOTO HAMPSIKEHUS BOJIbTMETPOM.

14.  PeocrtaTr 1 Mara3vH CONPOTHUBIICHUM.

15. BzaumoaeicTBre NOCTOSIHHBIX MAarHUTOB.

16.  MogenupoBaHHE HEBO3MOKHOCTH Pa3/ICJICHHS MMOJIOCOB MAarHUTA.
17.  MogenupoBaHUE MarHUTHBIX ITOJIEH MOCTOSIHHBIX MArHUTOB.
18.  OmsIT Dpcrena.

19.  MarauTHoe 1oJj€e TOKa. DJEKTPOMarHur.

20. JlericTBME MarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

21.  DJEKTPOJBUTATEIb MOCTOSHHOTO TOKA.

22.  HccinenoBaHue SIBICHUS SJIEKTPOMATrHUTHOW HHIYKIIUH.

23. OnpiTel Dapajes.

24,  3aBUCHMMOCTb  HamNpaBJIeHUS  MHAYKIIMOHHOIO TOKa OT  YCJIOBHM  €ro
BO3HHUKHOBEHHUSI.

25.  DJEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimeot.



1. OnBITH IO HAOTIOJCHUIO AJICKTPU3ANNN TEJ MHAYKIIMECH U PU COMPUKOCHOBEHHUH.

2. HccnenoBanue neWCTBUS SIAEKTPUICCKOTO OIS HA TPOBOHUKH U TUAJICKTPHUKH.

3. COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IEMH MOCTOSHHOTO TOKA.

4. H3mepeHne u peryinupoBaHue CUJIBI TOKA.

5. N3mepeHre 1 peryupoBaHre HATIPSHKCHUS.

6. HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWAYIIETO 4Yepe3 pe3ucTop, OT
COIPOTHBIICHHS PE3UCTOPA U HAIIPSDKCHHSI HA PE3UCTOPE.

7. OneITBI, JEMOHCTPUPYIONIAE 3aBUCUMOCTH JJICKTPHYECKOTO COIMPOTHUBIICHUS
NIPOBOJHHUKA OT €T0 JUTMHBI, ILIOIIAIN MOTICPEYHOT0 CCUCHUS U MaTepHuaa.

8. [TpoBepka mpaBmiIa CIOKCHHUS HANPSHKCHUH TP TOCIEA0BATSIIBHOM COCIMHCHUN
JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJisi CUIIBI TOKA TIPH MapaJUICTFHOM COSTMHEHUH PE3UCTOPOB.

10.  Ompenenenue padbOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11.  OnpenesneHNE MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE.

12.  HccnenmoBaHue 3aBUCHMOCTH CHJIBI TOKa, UAYLIETO Yepe3 JIAMIOYKY, OT
HaIpSKEHUs Ha HEH.

13.  Omnpenenenue KIIJ[ narpeBarens.

14.  HMccnenoBaHue MarHUTHOTO B3aUMOJIEMCTBUS MOCTOSSHHBIX MarHUTOB.

15.  V3yuyeHue MarHUTHOTO IOJIA IOCTOSIHHBIX MAarHMTOB MpPU HUX OOBEIUHEHUU U
paserIcHuH.

16.  MccnenoBaHue NEHCTBHS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17.  OneITBl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHS KAaTYIIKU C
TOKOM M MAarHuTa OT CHUJIbI TOKA U HaIlpaBJIEHUS TOKA B KATYIIKE.

18.  M3yueHue AeiCTBUSA MarHUTHOTO I1OJIS HA IIPOBOJAHUK C TOKOM.

19.  KoncTpynpoBaHue u uzyueHue paboTsl 3JIEKTPOIBUTATEIS.

20.  M3mepenue KII/I a5exkTpoaBUraTeibHOM yCTaHOBKH.

21.  OmbITHI IO UCCIEJOBAHUIO SIBICHUS JEKTPOMArHUTHON MHIAYKIUU: UCCIEIOBAaHUE
W3MEHEHHUM 3HAYCHUs U HAIPABJICHUA UHAYKIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanudeckoe JBMxeHUe. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBHXKEHUS. PaBHOMEpHOE NMpsIMOUHENHOE JBMKeHUE. HepaBHOMEpHOE
npsMoyinHeliHoe  ABwkeHue. CpenHsis W MIHOBEHHass CKOpPOCTh Tejla  MpH
HEPaBHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOyckOopeHHOe TNpsSMOJWHEHHOE nBrkeHHe. CB0OOIHOE TTajCHUE.
Onbrte! INanumes.

PaBHOMepHOE ABMMX)EHUE MO OKpYyKHOCTU. [lepuon u yacrora obpameHus. Jlunelinas u
YIJI0Basi CKOPOCTHU. L[eHTpOCTpEMUTEIBHOE YCKOPEHUE.



ITepseiit 3akoH HeroroHa. Bropoit 3akoH HeroroHa. Tperuit 3akoH Herorona. IIpuHinun
CyNEPHO3ULIUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cujia TPEHHUSI CKOJIbXKEHUS, CUJIa TPEHUS
IIOKOS1, IPYTHE BUJBI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOIO IaJICHUS.
JIBrxkenne muanet BOkpyr Connua. IlepBasg kocmumyeckass ckopocTs. HeBecoMocTh u
MEPErPY3KH.

PaBHOBecue MarepuanbHOU TOYKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMmeHT cunbl. LlenTp Tsoxectu.

Nmnynee Tena. M3Menenne ummnynbsca. UMmynse cuibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE BUXKEHUE.

Mexanudeckasi paboTa U MoOIHOCTh. PaboTta cun TspkecTH, ynpyroctu, TpeHus. Cs3b
sHeprun u paboTel. [loTeHIManbHAs HEPrust Tena, MOAHSATOrO0 HaJl MOBEPXHOCTHIO
3emud. [loTeHIManbHAs SHEPTUS CKATOW NpYKUHBI. KnHeTnueckas sHeprus. Teopema o
KMHETUYECKOM SHEPIUH. 3aKOH COXPAHEHHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. Ha6JIIO}IeHI/Ie MCXAHHUYCCKOT'O ABUKCHUA TCJIAa OTHOCUTCIIBHO PA3HBIX TCJI OTCUYETA.
2. CpaBHeHI/Ie HYTeﬁ )41 TpaeKTopHﬁ ABHIKCHHA OJHOI'O U TOI'O XK€ TCJIa OTHOCHUTCIIBHO
Pa3HbIX TCJ OTCUETA.

3. I/ISMGPGHI/IG CKOPOCTH U YCKOPCHUA HpHMOHHHGﬁHOFO JABUIKCHUSI.

4. HCCHGI{OB&HI/IG IMPHU3HAKOB PABHOYCKOPCHHOI'O ABUKCHUA.

5. Ha6JIIO,I[€HI/IG ABUIKCHUA TCJIA 110 OKPYKHOCTH.

6. Ha6JIIO,I[€HI/IG MCXaHHNYCCKUX HBJ’I@HHﬁ, MpoucCxoadammux B CHCTCMC OoTCU€Ta

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKCHHHM OTHOCHUTEIBHO KaOWHETa
bu3uKH.

7. 3aBUCUMOCTb YCKOPEHHUS TEIa OT MACChI Tejla U JECUCTBYIOIIEH HA HETO CUJIBI.
8. HaGmronenne paBeHcTBa CHIT TIPH B3aUMOICHCTBUH TE.
9. N3menenue Beca Tena npu yCKOPEHHOM JIBUYKCHUH.

10.  Ilepemada ummynbca Ipu B3aUMOJEHUCTBUU TEIL.

11.  IIpeoGpa3zoBaHusi SHEPTUM IPHU B3AUMOACHCTBUH TEIL.

12.  CoxpaHeHHE UMITYJIbCA IIPU HEYIPYTrOM B3aUMO/ICHCTBUHU.

13.  CoxpaHeHHE UMITYJIbCa TPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUMY.

14.  HaOnropeHue peakTUBHOIO JIBHXKEHUSI.

15.  CoxpaHEHHE MEXaHWYECKOUN YHEPTUHU TIPH CBOOOTHOM TaJICHUH.

16.  CoxpaHeHHME MEXaHWYECKOW OHHEPruu MNpH [BIKEHUU Tella IMOoJ JeHCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimol.

1. KoncTpyupoBanne TpakTa i pa3roHa W JaJbHEMIIEr0 pAaBHOMEPHOTO JIBUKECHUS
IapuKa WK TEJIEKKH.



2. OnpeneneHue cpeaHe CKOPOCTH CKOJBXKEHUSI OpyCKa WM JBMXKEHMS IIapuKa 10
HAaKJIOHHOM IIOCKOCTH.

3. Onpenenenue yCKOpeHHs Tela IpHU pPaBHOYCKOPEHHOM JABUKEHUH MO HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHHUU
0e3 HaYaJIbHON CKOPOCTH.

5. [IpoBepka rumoTe3bl: €CIU MPU PABHOYCKOPEHHOM JBHXKEHUM 0€3 HayalbHOU
CKOPOCTH IyTH OTHOCATCS KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE MTPOMEKYTKU
BPEMEHU OJINHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKECHHS OT CHJIBI HOPMAaJbHOTO
TaBJICHUSI.

7. Omnpenenenue kodphuireHTa TPEHUST CKOJIbKEHUS.

8. Omnpenenenue KECTKOCTH MPYKUHBI.

9. Omnpenenenue paObOTHl CHJIBI TPEHHUS IMPU PABHOMEPHOM JIBIDKEHHUM Telia TI0

TOPU30HTAILHOMN MTOBEPXHOCTH.

10.  Omnpenenenue pabOTHI CUJIBI YNPYTOCTU MPHU MOIBEME TPy3a C HCIOJb30BAHUEM
HETOABMYKHOT'O U MOJIBHIKHOTO OJIOKOB.

11.  M3ydeHue 3aKOoHA COXpAHEHUS YIHEPTUU.

Paznen 9. Mexannueckue KojieOaHUS U BOJIHBI.

Konebarensnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMM: MEPUOJ, YacToTa,
aMIuIMUTy1a. MaTeMaTu4ecKuil U MPYXUHHBIM MasTHUKU. [IpeBparieHue sSHEpruu Mnpu
KoJIe0aTeIbHOM JBHYKCHUH.

3aryxatomue kosebanus. BeiHyX1eHHbIe Konebanus. Pe3onanc. MexaHu4yeckue BOJTHBI.
CgolicTBa MeXaHWYECKUX BOJH. [Ipo/ionbHBIE W MONEpeUHble BOJHBI. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHEeHHs. MexaHWYeCKHE BOJIHBI B TBEPIAOM TeEJI€, CEMCMUUYECKUE
BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.

1 HaOnronenue konebanuit Tea moj AEUCTBUEM CHJIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2 HaGntonenue konebanuii rpy3a Ha HUTH U Ha MIPYKHUHE.

3 HaGnronenne BIHYKICHHBIX KOJICOAHUN U Pe30HAHCA.

4. PacnpocTpanenne npogoJibHbIX U MMONEPEYHBIX BOJH (HA MOJAEIH).

5 HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie padbomot u onvimol.

1. Omnpenenenre 4acTOTHI U MTEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.
2. Omnpenenenne 4YacTOTHI U EPUOIa KOJICOAaHWN TPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTU MEPHOJIa KOJIEOaHUM MOJBEIICHHOTO K HUTHU Ipy3a OT

JJINHBI HUTH.



4. UccnenoBanne 3aBUCHUMOCTH TepuUOJa KOJeOaHUN NPYKUHHOTO MasTHUKA OT
Macchl Irpy3a.

5. [IpoBepka HE3aBUCHUMOCTU NEpHOJA KoieOaHUl rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Irpy3a.

6. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb IEpuoAa KOJIeOaHUW MPY>KMHHOTO
MasiITHUKA OT MaccChl rpy3a U )KECTKOCTHU MPYKUHBI.

7. N3mepenue yckopeHus: CBOOOTHOTO MaeHHUS.

Paszgen 10. DiieKTpOMarHMTHOE 110JI€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI.
DJIEKTPOMAarHUTHOE TMOJIe. DJEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [IIkana 3neKTpOMarHUTHBIX BOJH. MICIONb30BaHME 3JEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3HU.

DJieKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOIMCTBA CBETA.
Jemoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. N3ydeHne CBOMCTB JEKTPOMAarHUTHBIX BOJTH C TIOMOIIbIO MOOMJIBHOTO TesedoHa.
Pasnen 11. CBeToBbBIC IBICHUSA.

JIyueBas monenp cBeta. Mcrounuku cBeta. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETA.
3atmenusa Connua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3aKOH OTpaKEHHUs
CBETA.

[Ipenomiienue cBera. 3aKoH npesnoMiieHus cBera. [[oaHoe BHYyTpeHHEe OTpaKEHNE CBETA.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOIAX.

Jlunza. Xox nydeit B numH3e. Omnruyeckas cucrteMa Qoroamnmapara, MHKPOCKOINA H
Teneckona. ['na3 kak ontuyeckas cucteMa. binu3opykocTs U JanbHO30PKOCTb.
Paznoxenne Oenoro ceera B cnekrtp. OmnbiTel HploTOHa. ClokeHHE CHEKTpalbHBIX
uBeToB. Jlucnepcus cpera.

JHemoncmpayuu.

[IpsAMosMHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUI B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTtruyeckuil CBETOBO/I.

Xop nydeit B coOuparomiei JnH3e.

XO0JI Tyder B pacCEUBAIOIIECH JTUH3E.

[TonyueHnne n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.

Paznosxxenue 6eyoro cBeTa B CIEKTP.
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12.  IlomydeHue 6en0ro cBeTa MpU CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamophuie padomot u onvimot.

1. NccenenoBanne 3aBUCMMOCTH yTila OTPAKEHUS CBETOBOTO JIyda OT YIJIa MaJcHUS.

2. N3yyeHue xapakTepucTUK U300pakeHus peIMeTa B IMJIOCKOM 3€pKaJe.

3. HccenenoBanne 3aBUCMMOCTH yIJla MPEJIOMIIEHUS] CBETOBOTO Jiyda OT YIJia MaJCHHUS
Ha FPaHULE «BO3IyX—CTEKJIIOM.

4. [TonyueHnne n300pakeHUM C TOMOIILIO COOUPAIOIIEH JIUH3BI.

5. Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKOM CUITbI COOMPAOIIEH JIMH3bI.

6. OnpITHI IO Pa3I0KEHHIO OEJIOT0 CBETa B CIEKTP.

7. OnpITHl IO BOCHPUATHIO I[BETA MPEAMETOB NPHU MX HAOIIOACHUM Yepe3 IIBETOBBIC
(GUIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdopaa u nnanerapuas moxens aroma. Monens aroma bopa. Mcnyckanue u
MOrJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHEWYaThie CIIEKTPBHI.

PanunoaktuBHOCTh. Anb(da-, O6eta- u ramma-uziaydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnas mozaens atoMHoro siapa. M3oronsl. PaguoaktuBhabie nipeBpanienus. [lepuon
nojiypacnaja aTOMHBIX sIAEP.

SAnepHble peakiuyi. 3aKOHBI COXPaHEHHUS 3apsiIOBOT0 U MAaCCOBOI'O YUCEI. DHEPTHUS CBS3U
aTOMHBIX siaep. CBsA3b Macchl U SHepruu. Peakiuuu cuHTe3a u aeneHus saep. ctouHuku
sHeprun ConHIa U 3BE3I.

SAnepnas sHepreTuka. [{elicTBUS paguOaKTUBHBIX U3JIyUYEHUN HA )KMUBbIE OPTraHU3MBI.
Jemoncmpayuu.

1 CrexTpbl U31y4YEeHHS U MOTJIOMICHUSI.

2 CrexTpsl pa3IMYHbIX Ta30B.

3 CnekTtp Bojgopoa.

4. Ha6monenue TpekoB B kamepe BuiibcoHa.

5 Pabora cuéTurka HOHU3UPYIONTUX U3TYICHUH.

6. Perucrpanus uzimyueHus: IpupOAHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimeot.

1. HabmoeHue CriionTHbIX | TMHEHYATHIX CIICKTPOB U3TyYCHHS.

2. HcciienoBanue TPEKOB: M3MEPEHHUE SHEPTrUU YACTHUIBI IO TOPMO3HOMY ITyTH (ITO
dotorpadusim).

3. W3MepeHne paJiHoaKTUBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI  MOMYJIb MpEJHA3HAYEH IS CHUCTEMAaTH3alud |
00001IIeHnsT TIPEIMETHOTO COJACPKAHUS M OIBITA JCSITEIBHOCTH, TPHOOPETEHHOTO TMpHU
M3y4eHUH BCEro Kypca (u3ukM, a Takke [ TOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy 1o (hHU3UKe JUIsl 00yUYarOIINXCsl, BRIOPABIINX 3TOT YUEOHBII
npeamer.



[Ipy wu3yyeHHM [OAHHOTO MOAYJI PEAIM3YIOTCS H CUCTEMATU3UPYIOTCS  BUJIBI
NEATeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECNEYuBaETCS JOCTHUKEHUE TNPEAMETHBIX U
METaINPEAMETHBIX IUIAHUPYEMBIX pE3ynbTaTOB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAY4YHasi TI'PaMOTHOCTb. OCBOEHHUE HAy4YHBIX METOJOB HCCIEAOBAHUS
SIBJICHUUW TIPUPOJBI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSACHITH (DU3NUYECKUE SBICHUS,
NPUMEHSA TOJIyYEHHbIE 3HaHWsA, pellaTh 3aJadyd, B TOM YHUCJIE KAYECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHOMNIHANBHO JESATEIBHOCTHBIM XapakKTep MJAaHHOIO pasjesa peaju3yercs 3a CYET
TOTO, YTO OOYYaOIINECs BBIMOTHSIIOT 3a/1aHUs, B KOTOPBIX UM TpeJjIaracTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacClo3HaBaTh M HAYYHO OOBICHATH (HU3NUYECKUE
SIBJICHUS B OKPYKAIOIIEW IPUPOIE U TTOBCEHEBHOM KU3HU;

UCIIOJI30BaTh HAYYHBIE METO/bI UCCIEOBaHMS (PU3UUECKUX SIBICHUHN, B TOM UUCIIE IS
ITPOBEPKU TUIIOTE3 U MOJTYUYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HAay4yHbIE OCHOBBI HAWOOJIEE BaXXHBIX JIOCTMIXKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HAIlpUMEp, MNPAKTUUYECKOrO MCIIOJb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IIPEBpAICHUS W COXPAHEHHUS BCEX H3BECTHBIX BHIOB
SHEPTUMU.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

WN3yuenune ¢u3MKM HA YypOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs HANpPABICHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METAaNpeAMETHBIX W MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yabTaToB.

B pesynbpraTe u3ydeHus (PU3UKM HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaroierocst 0ynyt chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:

. 1) naTpMOTHYECKOr0 BOCIUTAHUS:

. — MPOSIBJIEHWE HHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(du3nuecKon HayKu;

. — LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

. 2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

. — T'OTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXKJIE€HUU OOIIECTBEHHO 3HAYMMBIX U

OTHYCCKHNX HpO6JICM, CBA3aHHBIX C ITPAKTUYICCKUM ITPHUMCHCHUCM ,ZIOCTI/I}KCHI/Iﬁ (bPIBI/IKI/I,

. — OCO3HAaHME BAXHOCTH MOPAIbHO--3TUYECKUX TMPUHIUMIIOB B JEITEIBHOCTH
Y4EHOTI0;

. 3) 3¢TeTHYECKOr0 BOCIIMTAHUS

. — BOCIIPUSITUE DSCTETUYECKUX KauecTB (PU3NUYECKOW HayKu: €€ TapMOHHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

. — OCO3HAaHME IEHHOCTH (U3UUECKON HAYKW KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpPBbI;

. — pa3BUTHE HAY4YHOW JIOOO3HATENBHOCTH, HMHTEpeca K HCCIEI0BATEIHCKON
NEeATEIbHOCTH;

. 5) popmupoBanusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

. — OCO3HAaHHME IIEHHOCTH Oe3omacHOro o0pa3a JKM3HU B COBPEMEHHOM

TCXHOJIOTHYCCKOM MHPC, BAXKHOCTHU IIPABHII 0e30macHOro IMOBCACHHA Ha TPAHCIIOPTC, HA
Aaoporax, € 3JICKTPHUYCCKHUM U TCIIJIOBBIM O60py,HOBaHI/IeM B JOMAIITHUX YCJIOBHAX,

. — c(hOpMUPOBAHHOCTH HaBbIKA peIeKCUH, IPU3HAHKE CBOETO IIpaBa Ha OIIMOKY U
TaKOT0 JK€ MpaBa y IPyroro 4yeaoBeKa;

. 6) Tpy10BOr0 BOCIMTAHMS:

. — aKTHMBHOE YyYacTHE B PCIICHUHM NPaKTHYCCKHUX 3a1ad (B paMKax CEMBH,

oOpa3oBaTeIbHOM OpraHW3alMH, TOPOJad, Kpas) TEXHOJIOTHYECKOM W COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIE U PU3NUECKUX 3HAHUIA;

. — WHTEPEC K MPAKTUICCKOMY U3yUEHHUIO MPOdeCcCrid, CBI3aHHBIX C (U3HUKOM;

. 7) 3K0JOrn4eCKOro BOCIIMTAHMS:



. — OpHUEHTAIlMs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUHN ISl PEIIeHUs 3a/1a4 B 00JacTH
OKPYKaOIIEH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB M OLIEHKU WX BO3MOYKHBIX MOCIIEICTBUN
JUI. OKPYKAIOIIEN Cpelibl;

. — OCO3HaHHE TJ00aNBHOTO XapakTepa 3KOJIOIMYECKUX NpoOieM U IMmyTed Hux
pelIeHUS;

. 8) amanTauuMu K H3MEHSIIONIMMCH YCJIOBHSIM COLMAJIBLHOM M TNPHUPOAHOM
cpeabl:

. — MOTPEOHOCTHh BO B3aMMOJICHCTBUY TIPHU BBHIMIOJHEHUH UCCIICIOBAHUN U MPOEKTOB
(br3MYeCKON HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

. — TIOBBIIIEHHE YPOBHA CBOEHW KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO
NS TENbHOCTD;

. — NMOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUHM, B TOM 4HCle (OPMYyTUpOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MYECKUX 0OBEKTaX U SBJICHUAX;

. — OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHMN M KOMIETEHTHOCTEH B 00JaCcTH
buzuky;

. — IJIAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

. — CTpEeMJICHHE aHAJIM3UPOBATH W BBISBISTH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U

HSKOHOMHKH, B TOM YUCJIE C UCTIOJIB30BaHNEM (HU3HUECKUX 3HAHUII;
. — OIICHKa CBOUX JIEWCTBHI C YYETOM BIHMAHHUS Ha OKPYXKAIONIYIO0 Cpeny,
BO3MOYKHBIX TJI00AJIBHBIX MOCIIEICTBHIMA.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesymbraTe OCBOEHHS TporpamMMbl MO (H3WKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus y oOydaromierocss OyayT copMHUpOBaHEI MeTalpeAMeTHbIe pPe3yJabTaThl,
BKJTIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATIbHBIC YUIeOHBIC JCHCTBHS, KOMMYHUKATHBHEIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS, PETYISTHBHBIC YHHBEPCAIbHBIC YICOHbIC IEHCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJornuecKkue 1eicTBUA:

. BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHUN);

. YCTaHABIMBATh CYIIECTBEHHBIM TpHU3HAK KJIacCU(UKAIMKM, OCHOBAHUSA IS
00001IIeHNs 1 CPAaBHEHUS,

. BBISIBIISITh 3aKOHOMEPHOCTM M TIPOTHUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAOIOIEHUSAX, OTHOCSIIINXCS K (DU3UYECKUM SIBIICHUSIM;

. BBISIBIISITh IPUIMHHO--CJICICTBEHHBIC CBSI3U MPU M3YYCHUU (HU3NIECKUX SBICHUN U

IponecccoB, ACJaTb BbBIBOAbI C HCIIOJB30BAHHUCM JCAYKTHBHBIX W HHAYKTHBHBIX
YMO3aKJ'IIO‘-ICHI/II\/)I, BbIABHUT'aThb THUIIOTC3bI O B3aUMOCBA3AX (I)I/ISI/I‘-ICCKI/IX BCJINYHNH,



. CaMOCTOSAITEJIbHO BBIOMpaTh CHOCOO penieHus y4deOHoW (u3nmyeckoll 3amauu
(cpaBHEHHE HECKOJIbKMX BapUAHTOB PEIIECHMs, BHIOOpP HamOoJiee MOAXOASIIEr0 ¢ y4ETOM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBrble ucciienoBare/ibCKkue 1eiCTBUA:

. HCIIOJIb30BaTh BOMPOCHI KaK UCCIICI0BATEILCKUNA HHCTPYMEHT MMO3HAHUS,

. MPOBOJIUTh TO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAaHY OIIBIT, HECIIOXHBIN
(bu3UYEeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCie0BaHuE (DU3NYECKOTO SIBJICHUS;

. OIICHUBAaTh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh WH(OpPMAIHIO, MOJYYCHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

. CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTaM
NPOBEIEHHOTO HAOJIIOICHHUS], OTIBITA, UCCIIECJOBAHUS;

. IPOrHO3UPOBATH BO3MOKHOE JajibHEMIee pa3BUTHE (PU3NYECKUX MPOLECCOB, a

TaK)Ke BBIIBUTATH MPE/IOJIOKCHHS 00 UX PA3BUTHHU B HOBBIX YCIIOBUSAX M KOHTCKCTaX.

Pab6ora ¢ undgopmanmeii:

. NPUMCHSTH Pa3IUYHbIC METOAbI, HHCTPYMCHTBI U 3aIlPOCHI TIPH MOWCKE U OTOOpE
UHGOPMAIIMK WK JaHHBIX C YYETOM MPEUTOKESHHON yueOHOU (DU3NYECKOM 3a1aum;

. aHAJIM3UPOBaTh, CHUCTEMATH3UPOBaTh W  HMHTEPIPETHPOBATH  HMH(POPMAIIUIO
Pa3IUYHBIX BUIOB M OPM IPEICTABIICHHUS,

. CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (OpMy MpeacTaBiIeHus] HHOOPMALIUU |
WITIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMMaM#, WHOU
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUe0OHbIe NelcTBHS:

. B XO0Jie OOCYXJCHHS y4eOHOro MaTepuaia, pe3yjabTaToB JIAOOPATOPHBIX paboT H
IPOCKTOB 3aJ]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAae€MOW TEMBI W BBICKA3bIBATh HJICH,
HarleJICHHbIC Ha PEIICHHE 3a/1a4M | MOJIIepyKaHue OJIaroXenaTeIbHOCTH OOIIECHUS;

. COTIOCTAaBJISITh CBOM CYXKJEHHUS C CYXICHHSIMH JPYTHX Y4YaCTHUKOB JHAiora,
O0OHapy>KHUBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

. BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

. MyOMUYHO TPEACTABIATh PE3YJAbTaThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(aKCIIepuMEeHTa, UCCIEA0BaHUs, IPOEKTA);

. MOHUMAaTh M WCIOJB30BAaTh MPEUMYIIECTBA KOMAHIAHOW W WHANBUAYaIbHOM
paboThI MPU PEIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBbI;

. MPUHUMATh [ETTM COBMECTHOW NESITEIbHOCTH, OPTAHW3OBBIBATH JNEHCTBUS TO €€

JTOCTIDKCHHUIO: pacCIpesesaTh POJH, OOCYXJaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

. BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAU€CTBEHHOTO Pe3yibTaTa Mo CBOEMY
HAaMpPAaBJIECHUIO U KOOPJIUHUPYS CBOU JAECHUCTBUSA C APYTMMH WICHAMH KOMAH/bI,
. OLICHMBAaTh KaueCTBO CBOEro BKJaJa B OONMH MNPOAYKT IO KPUTEPHUSIM,

CaMOCTOSITEIbHO C(HOPMYJIIMPOBAHHBIM YYaCTHUKAMH B3aUMOI€HCTBUS.



PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHUS

Camoopranusanus:

. BBISIBJISITh MPOOJEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTYalUsIX, TPEOYIOUIUX s
perieHus GU3NIeCKuX 3HaAHUM;

. OPUEHTHPOBATHLCS B PA3TMYHBIX MOJX0AaX MPUHATUS PEIICHUN (MHAUBUIYATbHOE,
MIPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyNIo);

. CaMOCTOSITEJIbHO COCTaBIIAThH AJTOPUTM pelleHHs] (PU3UUecKoi 3aauu WM IlaHa
UCCJICJOBAHUS C YYETOM HMEIOLIUXCS PECypCcOB MU COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh Mpe/IJlaraéMble BApUAHTHI PEIICHUI;

. JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

. JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH M MpeJiaraTh IJlaH €€ U3MEHEHUS;

. OOBSCHATh MPHUYMHBI JTOCTHXKEHHS (HEJOCTHXKEHHUS) PE3yJbTAaTOB JESITEIbHOCTH,

JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBINIOJHEHUS
(u3MUEeCKOro UCCIEeNOBaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIINUXCS CUTYaIUi, YCTAHOBICHHBIX OMHUOOK, BO3HUKIIUX TPYAHOCTEH;

. OILICHMBATh COOTBETCTBHE PE3YJIbTAaTA LIEJIU U YCIOBUSIM;

. CTaBUTh ce0si Ha MECTO JIPyroro 4YejloBeKa B XOJE CIOpa WM TUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYToro;

. Npu3HaBaTh CBOE MPABO Ha OMIMOKY MpU peuieHuH (HU3MYECKUX 3a7ady W B

YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.
INPEAMETHBIE PE3YJIBTATBI

K koHIly o0yueHus B 7 Kjacce NMpeIMETHBIC PE3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OoTpakaTh COPMHUPOBAHHOCTH Y OOYJAIOITUXCS YMCHHM:

. WCIIOJIb30BaTh TOHATHS: (PU3MUYECKUEe W XWMHUYECKHE SBICHUS, HaOIIOACHUE,
AKCIIEPUMEHT, MOJENb, TUIIOTE3a, €AWHUII (U3MYECKUX BEIMYMH, aTOM, MOJEKYJa,
arperaTHbple COCTOSIHUSA BemlecTBa (TBEPAOE, KHUAKOE, Tra3000pa3HOE), MEXaHWYECKOe
TIBUKCHUE (paBHOMEpHOE, HEPaBHOMEPHOE, PSIMOJIMHEWHOE), TPACKTOPHS,
paBHOJACHUCTByOMmAs cuia, naedopmarus (ynpyras, IUIacTUYeCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

. paznuyarh sBaeHUS (auddy3us, TETUIOBOE JBMKEHUE YaCTHI] BEIIECTBa,
paBHOMEPHOE NBIDKCHHE, HEPABHOMEPHOE JBIDKCHHE, WHEPIHS, B3aMMOJICHCTBHUE TEll,
paBHOBecHMEe TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIO BpalleHUs, Tepeaada J1aBlICHUS
TBEPABIMHA TEJIAMHU, XUAKOCTSIMU W Ta3zaMu, aTMOChepHOE aBlieHWE, IUTaBaHUE Tel,
MPEBPAIICHAS MEXaHUYECKON SHEPTHH) MO0 ONMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (U3UUECKOE SIBIICHUC;



. pacro3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SIBICHHUN B OKpYKaroIeM
MHpE, B TOM 4HCiie (PU3nUecKue sIBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C PA3TUUHBIMU
CKOPOCTSIMU B KUBOW U HEKUBOMU MPUPOJIE, ACHCTBUE CUIIbI TPEHUS B MPUPOJIE U TEXHUKE,
BIIMSHUE aTMOC(HEPHOTO AAaBJICHUS Ha XKUBOW OpraHU3M, IUIABaHUE PHIO, pblYaru B Teje
YeJioBeKa, MpPU JTOM TMEPEBOJUTHh MPAKTUYECKYIO 3ajadyy B Y4YEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOMCTBA (MIPpU3HAKHU) (PU3UUYECKUX SIBICHUN;

. OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBJICHUS, HCIOIB3YS
dbu3nyeckue BeIUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, MyTh, CKOPOCTH,
CpeIHssl CKOPOCTh, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Telia, CUJIa TPEHUS, IABJICHUE
(TBEpmoro Tena, MKUIKOCTU, Tras3a), BBITAJIKWBAIONIAs CUJIa, MEXaHWYeckas paboTa,
MOIIHOCTb, TIJICYO CHJIbI, MOMEHT CHJIbI, KOO (PHUIIUECHT TIOJIE3HOTO JICUCTBUS MEXAaHU3MOB,
KUHETHUYEeCKasi M TIOTEHIMAJbHAsl DSHEPrusi), MpU ONUCAHUM TMPABWIBHO TPAKTOBAThH
(bU3UYECKU CMBICT UCTOJB3yeMbIX BEIUYUH, UX O003HAUYCHUS M €IUHUIIBI (PU3UIECKUX
BEJIMYUH, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTD Ipad)UKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

. XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKHE SIBJICHUS W TPOIECCHI, UCIOIB3YsI
npaBWia CJIOXKEHUS Cul (BAOJb OJHOW mpsimoi), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBeCHs phiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpAaHEHHUS MEXaHUYECKOW HHEPruu, MpU HTOM JaBaTh CIOBECHYIO (DOpMYyIUPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATHUUYECKOE BBIPAXKECHUE;

. OOBSCHATH (PU3MUYECKHUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TeJl, B TOM YHUCJE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATh HNPUYHMHHO-
-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JOTWYECKUX IIaroB ¢ ornopoi Ha 1-2
M3YYCHHBIX CBOMCTBA (DM3UUECKUX SABJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemiath pacu€THeIe 3amayd B 1—2 JEHCTBUS, MCMOIB3YS 3aKOHBI M (HOPMYIIBI,
CBsI3BbIBAIONINE (DU3UYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 3a7a4d 3aIMCHIBATh
KpaTKOE€ yCIIOBUE, TMOACTABIATh (U3UYECKUE BETUYUHBI B (OPMYJBI M TPOBOIUTH
pacy€Thl, HAXOAUTH CIIPABOYHBIE TAHHbIC, HEOOXOAUMBIE JJIS PELICHUS 3a7ay, OLIEHUBATh
PEATMCTUYHOCTH TOYYeHHON (PU3MYECKON BEIIMYUHBI,

. pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIHU (PU3NIECKUX
METOJ0OB, B OINHCAHUU HCCIEIOBAHUS BBIACIATH IPOBEPSIEMOE MPEIIOI0KEHHUE
(rumoTe3y), pa3nuyaTh U UHTEPIPETUPOBATH MOTYUYCHHBINH PE3yNbTaT, HAXOAUTH OITUOKU
B XO/JI€ OIBITA, Je1aTh BBIBOJBI [10 €r0 pPe3yJibTaTaMm;

. MPOBOJUTH OMBITHl IO HAOMIOAEHUI0 (U3WYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Tel: (POpMYIUpPOBaTh MPOBEPSEMBIE MPEIINOI0KEHHS, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYI0BAHUS, 3aITUCHIBATH X0/ OMBITa U (JOPMYIIMPOBATH BEIBOJIBI;

. BBITIOJTHSATD MPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCcChI TeNa, 00bEMa, CHITBI
U TEMIIepaTypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMKCHIBATH
TOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHU;



. MIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTU OAHOW (PU3MUECKOU BEIMUYHMHBI OT JIPYroi
C HCMOJIb30BAaHUEM MPSMbBIX U3MEPEHUM (3aBUCHMOCTU MYyTH PABHOMEPHO JABUKYIIETOCS
TeJIa OT BPEMEHM JIBUKEHHS Tejla, CWIbl TPEHHSI CKOJBKEHHUS OT BEca Teja, KauecTBa
00pabOTKU TOBEPXHOCTEH TEeI U HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAIU
CONPUKOCHOBEHMS TE€JI, CUJIbl YIIPYT'OCTH OT YIJIMHEHUS MPYKUHbBI, BEITATKUBAIOUIEH CUIIBI
oT 00béMa MOTPYKEHHON YACTHU Teja U OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH Teda, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUH IJIaBaHUS Tel,
yCIIOBUM paBHOBECHs pbluara W OJOKOB), y4yacTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO
UCCJICJIOBaHMs, COOMPATh YCTAHOBKY U BBITIOJIHITH U3MEPEHUsI, CIAEYs MPEII0KECHHOMY
1aHy, GUKCUPOBATH PE3YJIHTAThI MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYUH B BUJIC
MPEIJIOKEHHBIX TabJuIl U TpadUKOB, JeJaTh BHIBOJIBI IO pe3yJbTaTaM UCCIIEI0BAHNUS,

. IPOBOJIUTh KOCBEHHBIE M3MEpEHUs] (PU3MUECKUX BEIWYMH (TUIOTHOCTH BEIIECTBA
KUIOKOCTU W TBEPAOrO TeENa, CWIA TPEHUS CKOJBXKEHUS, [aBICHHE BO3/yXa,
BBITAJIKUBAIOIAS CHJIA, ICHCTBYIONIAS HA MOTPYXKEHHOE B KUIKOCTh TEJO, KOADPUIIUEeHT
MOJIE3HOTO JIEUCTBUSI MPOCTHIX MEXAHU3MOB), CIENysl NPEAJIOKCHHON HMHCTPYKLUMH: MPU
BBITIOJIHCHUU HM3MEPEHHM COOMpaTh AKCIEPUMEHTAIbHYI YCTAaHOBKY U BBIUUCIATH
3HAYEHUE UCKOMOM BEJIUUMHBI;

. coONI0aTh TMpaBUJia TEXHUKH O€30MacHOCTH TMpH padore ¢ JabopaTOpHBIM
000pyIOBaHUEM;
. yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,

TEPMOMETpP, TUHAMOMETP, COOOIAIOIIHUECS COCYAbI, 0apOMETp, phluar, MOJBHXKHBIN U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

. XapaKTepru30BaTh NPUHIUIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM HA HMX ONHUCaHUS (B TOM YMCIE: MOJUIUIHUKH, YCTPOHCTBO
BOAONPOBOJA, THUAPABIMYECKUNA TIpecc, MAHOMETpP, BBICOTOMEpP, IOPIIHEBOW HAacoc,
apeoMeTp), HCIOJb3ys 3HAHUA O CBOMCTBAX (U3MYECKUX SIBICHUU M HEOOXOIUMBbIE
¢dusznyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

. MPUBOJIUTH TPUMEPHI (HAXOAUTh HMHGPOPMAIMIO O MPHUMEpPax) MPaKTHIECKOTO
UCIOIb30BaHUsl (PUBMYECKUX 3HAHUW B TOBCEJAHEBHOM JKU3HU [JIsi OOECIEeUCHUS
O0e3omacHOCTH TIpu OOpalieHuu ¢ TMpudopaMu H TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHUS 37I0POBbS U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO TMOBEICHUS B OKPYKaIOIIeH
cpene;

. OCYIIECTBIISITH OTOOP MCTOYHUKOB MHpOpMaruu B VHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHWUW U IyTEM CPaBHEHUS
Pa3TUYHBIX MCTOYHUKOB BBIJCIATH WH(GOPMAINIO, KOTOpas SBISETCS MPOTUBOPEUUBOU
WJIM MOXKET OBITh HEJJOCTOBEPHOM;

. WCIIOIb30BaTh IMPU BBIMOJHEHUH YUYEOHBIX 3aJlaHUl  HAYYHO--TIOMYJISPHYIO
auTepaTypy (usznueckoro cojaepKaHWs, CHpPaBOYHbIE MaTepHasibl, PECYpChl CETU



NutepHer, B1ageTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(GopMaIuu
U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHbIE KpaTKHE NMHCbMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(POpMAIINU PU3UUECKOTO COJIEPKAHUS, B TOM YUCIIE MYyOIUYHO JeNIaTh
KpaTKHUE COOOILEHHS O pe3yjbTaTax MPOEKTOB WM Y4E€OHBIX HMCCIIEIOBAaHUM, MPU 3TOM
IPAaMOTHO HCTIOJIb30BaTh U3YUYCHHBIN MOHITUWHBIN anmapat Kypca GU3nKH, COMPOBOKIAThH
BBICTYILICHUE NIPE3EHTALEH;

. P BBIMOJHEHUM YYEOHBIX TMPOCKTOB U  HCCIEIOBAHUI  pacrpeieisaTh
00s3aHHOCTH B TpPYIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3a/JauyaMu, CIEIUTh 3a
BHITIOJIHCHUEM TUIaHA JICMCTBUM, AaJeKBaTHO OIICHUMBATh COOCTBEHHBIM BKJIAJT B
NeSATeNIbHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YYUTHIBaS
MHEHHE OKPYXKAIOIIHX.

K xoniy ob6yuenus B 8 kijacce npeaMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YyHAIOITUXCSI YMEHUNA:

. UCIIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSIHHUS BEIECTBA, KPUCTAINIMYECKHEe M aMopdHBbIE Tea,
HACBIIICHHBI M HEHACHIIICHHBIM Map, BJIAXKHOCTH BO3AyXa, TEMIIEpaTypa, BHYTPECHHSS
DHEPrus, TEIUIOBOM [BUTaTENb, AJIEMEHTAPHBIN SJICKTPUUYECKUN 3apsij, DIEKTPUUYECKOE
10JIE, MPOBOAHUKH U TUAJIEKTPUKHU, TOCTOSHHBIN 3IEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

. pasnnyath SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CXKATUE, TEIIoNepenayda, TeIIoBOe
paBHOBECUE, CMAaUYMBaHNE, KalIMWJUISIPHBIC SBJICHUS, UCTIAPEHUE, KOHJEHCAIMS, TUIABJICHUE,
KpucTaymu3aius  (OTBepJieBaHME), KHUIIEHHE, Teruionepenaya (TEIUIONPOBOIHOCTD,
KOHBEKIIUS, W3IyYeHHUE), OHIICKTpU3alusi Tel, B3aUMOJICHCTBUE 3apsAllOB, JACHCTBHS
ANEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, IEHCTBHE
MAarHUTHOTO TOJIs Ha IPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAasE MHAYKLHS) MO ONMHCAHUIO
UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, TEMOHCTPUPYIOMINX AaHHOE (HU3UUIECKOE
SBJICHUE;

. pacno3HaBaTh MPOSBICHUE H3YyYEHHBIX (DU3NYECKUX SIBICHUN B OKpYXKarolem
MHUpE, B TOM uuciie (QU3NYecKue SBICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSIKCHUE U
KaWUIApHbIE SIBIIGHUS B TMPUPOJE, KpUCTAUIbl B Tmpupone, wusnydenue CounHila,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, OOpa3oBaHWE pOCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUUECKHE SIBICHUS B aTMoc(epe, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiu, Apeid MoarCcoB, POJb MArHUTHOTO MOJIA JUISl JKU3HU Ha 3emiie, TOJIIPHOE
CUSHME, MpH OBTOM I[EPEBOJUTh MPAKTUYECKYIO 3a/layy B Yy4eOHYIO, BBIICIATD
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UIECCKUX SBICHHIA;

. OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3WYECKUE SIBICHHS, WCIOJIb3YS
dusnueckne BEIMYMHBI (TEMIepaTypa, BHYTPEHHsS DSHEPTHs, KOJMYECTBO TEIUIOTHI,
yJelbHasi TEIUIOEMKOCTh BEIECTBA, yJleNibHAsl TEIUIOoTa IUIABJIICHUS, yJAeNIbHAs TeIioTa
napooOpa3oBaHusi, yJAeJlbHAs TEIUIOTA CrOpaHUsl TOIUIMBA, KOIP(MUIIMEHT IMOJIE3HOTO



JEUCTBUS TEIJIOBOW MAIIIMHBI, OTHOCHUTEIbHAS BIAXHOCTh BO3AyXa, SJIEKTPUUYCCKUN
3apsijl, CHJIa TOKa, DJIEKTPHUECKOE HAIpPsDKEHUE, COMPOTHBICHUE MPOBOJHUKA, YACITHHOE
COTPOTHRIICHHE BEMIECTBA, pab0OTa M MOIIMHOCTh JJICKTPUYECKOTO TOKA), MPH OMHCAaHUHU
MPABWILHO TPAKTOBATh (U3MYECKUI CMBICT HMCTOJIB3YEMBIX BEIMYHMH, O0O3HAUYCHUS WU
CAVHUIBI  (QU3MYECKUX BEIWYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINEC JAHHYIO
(GU3HYECKYI0 BEIMYMHY C JPYTUMH BEIWYUHAMH, CTPOUTHh TpaduKH HN3YYCHHBIX
3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,

. XapaKTepHU30BaTh CBOWCTBA Tel, (PU3WYECKHUE SBICHUS U TIPOIECCHI, HUCIOJIB3YsI
OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO--KHHETHUECKOW TEOPUU CTPOCHHS BEIIECTBA,
NPHUHIIAIT CYTIEPIIO3UITUHU TMOJICH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAaHCHHUS 3apsja,
3akoH Oma i1 ydacTka 1ienu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHUSI SHEPTHH, TPU
ATOM JIaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alMChIBATh €r0 MaTEeMaTHYECKOe
BBIpYKEHUE;

. OOBSACHATHh (PU3UYECKUE MPOIECCHI U CBOKWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYallui TPAaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBIABIATH MPHYNHHO-CIICCTBCHHBIC
CBSI3H, CTPOUTH OOBSCHCHUE M3 |1—2 JIOTMUECKHMX INaroB ¢ OMOpPOW Ha |-2 HM3ydYeHHBIX
CBOMCTBA (PM3UYCCKUX SIBJIICHHUH, PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemath pacuéTHbIC 3a1adyd B 2—3 JCHCTBUS, MCIOJIB3YS 3aKOHBI U (DOPMYJIBI,
CBSI3BIBAIONINE (DM3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/I1aydl 3aIllMChIBATh
KpaTKOoe YCIIOBHUE, BBISIBIIATH HEAOCTATOK JAHHBIX JJISl PEIICHUS 3aa9H, BRIOUPATh 3aKOHEI
u GopMyIbl, HEOOXOMUMBIC JUIsI €€ pelIeHHs, MPOBOIUTH pPacYEThl U CpPaBHHUBATH
NIOJTyYeHHOE 3HAaYCHHE (PU3NUECKON BEIIMUMHBI C U3BECTHBIMH JJAHHBIMU;

. pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIINTh TPU TOMOIIH (PHU3NIECKHUX
METOJIOB, UCIIOJIB3YS ONMMCAaHUE MCCIEAOBAHUS, BBIICIATH MPOBEPSIEMOE MPEATIONOKCHHE,
OILICHUBATh TPABHIILHOCTD MOPSIKA TPOBEJCHUS MCCIEAOBAHNUS, ICJIaTh BHIBOJIBI;

. IPOBOJIUTH OMBITHI 10 HAOMIONCHHIO (U3UYECKUX SBICHUM WIHM (PU3MUECKUX
CBOWMCTB TeJ (KamWUISPHBIC SBJICHHS, 3aBUCUMOCThH JABJICHUS BO3JyXa OT €ro o0béMma,
TEMIIEPaTyphl, CKOPOCTU TPOIecca OCTHIBAHUS W HATPEBAaHUS MPHU M3TYyUYCHUU OT IIBETA
M3ITy4YaroIei (MOTIIOMIA0IIei ) TOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPhI
KUJAKOCTH W TUIOMIAAA €€ TOBEPXHOCTH, OJJICKTpU3AIMS TeI H B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA/IOB, B3aMMOJICUCTBHE TOCTOSHHBIX MAarHWUTOB, BHU3yaJIH3aIUs
MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB, JCUCTBHSI MAarHUTHOTO IOJISI HA TIPOBOJAHUK C
TOKOM, CBOMCTBa DJEKTPOMArHWTA, CBOMCTBA DJIEKTPOJBHUTATENSI TOCTOSIHHOTO TOKA):
bopMynHpOBaTH MPOBEPSIEMBIC TPEIOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyAOBaHMs, OTMMCHIBATH XOJT OTIBITA U (DOPMYITUPOBATH BHIBOIHI;

. BBITIONTHATD TPSMBIE W3MEPEHUS TEMIIEPATypbl, OTHOCUTEIHHOW BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HATIPSOKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB
(¢u3nUecKnX BEIWYWH, CPABHUBATH pE3YyJIbTaThl HM3MEPEHUH C Yy4ETOM 3aJlaHHOU
a0COJIFOTHOM MOTPENTHOCTH;



. MIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKON BEIMYMHBI OT JPYrou
C HUCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCMMOCTH CONPOTUBIIEHUS MPOBOJAHHMKA OT
€ro JUIMHBI, IUIOLIAJM IIOIIEPEYHOr0 CEUYECHUSA U YACIBHOIO COINPOTHUBIICHUS BEIICCTBA
IIPOBOJHUKA, CWIbl TOKA, UAYIIETO 4epe3 NPOBOJHMK, OT HAINPSKEHHUS Ha IPOBOJIHUKE,
UCCIIEOBAHUE IIOCJIEOBATEIBHOIO M IAapauIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
IUIAaHUPOBATh HKCCIEAOBAHME, COOMpPATh YCTAHOBKY M BBINOJHIATh W3MEPEHUs, Cleays
MPEJIOKEHHOMY IUIaHy, (DUKCUPOBATH PE3YyJbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BHJE
TaOJIUIL U TPa(UKOB, A€JaTh BEIBOABI IO pe3yibTaTaM HCCIIEIOBAHUS;

. OPOBOAUTh  KOCBEHHbIE  M3MEpeHUsi  (U3MYECKHX  BeJUYMH  (y/AesibHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa M  MOUIHOCTH
ANEKTPUUECKOrO0 TOKAa): IUJIAHUPOBATh M3MEpPEHUs, COOMpaTh HKCIEPUMEHTATbHYIO
YCTAHOBKY, CJIEys NPEIJIOKEHHON UHCTPYKLUH, U BBIYUCIIATH 3HAYCHUE BEJINYUHBIL;

. coOMroIaTh TMpaBWiIa TEXHUKH Oe30macHoCcTH mpu paboTe ¢ 1TabopaToOpHBIM
000opy1I0BaHUEM;
. XapaKTepHU30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYCCKUX

YCTPOMCTB C OMOpOM Ha WX omMcaHus (B TOM YHCJE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, IMapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK IJICKTPUICCKON IHEPTHUH,
AJICKTPOOCBETUTENIbHBIC MPUOOPHI, HArpeBaTelbHBIC  AJICKTPONPUOOPH  (TIPUMEPHI),
ANEKTPUUECKHE MPETOXPAHUTENH, FJEKTPOMATHUT, JIEKTPOABUTATENb TOCTOSTHHOTO TOKA),

UCIIONIB3Ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBICHUH W HE0OXOoAuMble (U3UYCCKUE
3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U MU3MEPHUTENbHBIE TPHUOOPHI O
CXeMaM U CXEMaTUYHBIM PHUCYHKaM (3KUIKOCTHBI TEPMOMETp, TEPMOC, MCHXPOMETP,
TUTPOMETP, JIBUTaTeb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PpPEeocTaT), COCTaBISATh
CXEMbI DJIEKTPUUECKUX IIETeH C TMOCJIeNO0BAaTeIbHbBIM U TapajUIeIbHBIM COCAMHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHBIE 0003HAYCHHS DJIEMEHTOB AJIEKTPUUECKUX LIETIeH;

. NPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMAIMIO O TPUMEpax) MPAKTHUECKOTO
WCIIOJIb30BaHUSl (DU3UYECKUX 3HAHUM B TIOBCEAHEBHOW JKM3HU JUIsl OOECIeyYeHUs
O0e3omacHOCTH TIpH OOpamieHuu ¢ TMpudopaMu H TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 37IOPOBbSI M COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TMOBEICHUS B OKpYKAIOMIEH
cpene;

. OCYIIECTBIISITh MOUCK MHpOpManuu (Pu3ndeckoro cojaepxanusi B HTepHeTe, Ha
OCHOBE MUMEIOIINXCS 3HAHUHN U ITyTEM CPaBHEHUS JTOTIOJHUTEIHHBIX NICTOYHUKOB BBIJICTISTh
nHMOPMAITNIO, KOTOpAs SBISIETCS] POTHBOPEUNBON UITH MOXKET OBITH HEJIOCTOBEPHOM;

. WCIIOJIB30BaTh TIPH  BBIMOJHEHUH YYEOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
TuTepaTtypy (U3MYECKOTO COJEp)KaHWS, CIPABOYHBIE MAaTEpHANbl, PECYpPChl CETH
WuTepHer, BnaneTh mpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus nHpopmManuu
W3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;



. co3aaBaTh COOCTBEHHbBIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOUIEHUs, 00001as
UHPOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (DU3MUYECKOTO COACpPXKAHHSI, B TOM UHCIE
nyOIMYHO TPEACTABISATh PE3YAbTAThl IPOCKTHON MITM UCCIIEI0BATENbCKON IEATEIBHOCTH,
OpU 3TOM TPaMOTHO HCIOJB30BaTh W3YYCHHBIN MOHSATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHUE MTPE3CHTALINCH;

. NP BBITIOJIHEHUN yYEOHBIX MPOCKTOB M HMCCIEJOBAHUN (DPU3MUECKHX MPOIECCOB
pacmpenensiats 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/adyaMu,
CJICTUTH 32 BBITIOJIHEHUEM IIJIaHa ACHCTBUN M KOPPEKTUPOBATH €r0, aJIeKBaTHO OIICHUBATH
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYMIBI, BHICTPAaUBAaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, TIPOSBIISIS TOTOBHOCTH pa3periaTh KOHPIUKTHI.

K xoHity oOyueHus B 9 kjacce mpeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIA:

. UCTIOIh30BaTh TOHATHUS: CHUCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOPHSI,
OTHOCHTEITBHOCTh MEXaHHYECKOTO JBIKEHUs, aedopmamms (ymnpyras, IUIacTHYecKas),
TpeHHUe, IICHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh U TIEPerpy3KH, IEHTP TSHKECTH,
abCoNIOTHO TBEPIIOE TENO, IEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHHUYECKHE
KoJIeOaHMs M BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, AIEKTPOMATHUTHBIC BOJIHBI, IITKAJIA
DJIGKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh W JAIbHO30PKOCTh, CIICKTPHI MCITyCKAHUS
U MOTJIONIeHus, alib(da-, 0eTa- U raMMa-u3JIyuyeHus, U30TOIbI, SJEpHas YHEPreTHKa;

. pa3nuuaTh sIBJICHUS (pPaBHOMEPHOE M HEpaBHOMEPHOE MPSMOJIMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MpPsIMOJUHENHOE ABMKEHUE, CBOOOJHOE MAaJCHUE TEJ, PABHOMEPHOE
JBWD)KEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHUE TeJl, pEaKTUBHOE JIBUJKEHUE, KOJIeOaTeIbHOE
JBIDKEHUE (3aTyXarolllie M BBIHYXJICHHBIE KOJI€OaHUs), pe30HAHC, BOJHOBOE JIBH)KEHUE,
OTpa’k€HUE 3BYyKa, NPSIMOJIMHEWHOE paclpoCTpaHEHHE, OTPAKEHUE U MPEIOMIIEHHE CBETA,
IIOJTHOE BHYTPEHHEE OTpa)kKeHHE CBETA, Pa3jIoKEHUE OEJIOro cBeTa B CHEKTP U CIOXKEHHUE
CHEKTpaJbHBIX  LIBETOB,  JUCIEpPCHs  CBETa, €CTECTBEHHas  paJAHOaKTUBHOCTb,
BO3HMKHOBEHHUE JIMHEHYATOro CHEKTpa H3IY4YeHHs) IO ONHCAHMIO MX XapaKTEPHBIX
CBOMCTB 1 Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;

. pacro3HaBaTh MNPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUH B OKpYKaIOIIEM
Mupe (B TOM 4yucie (U3MUECKHE SIBICHUS B MPUPOJE: NPUIUBBI U OTJIUBBI, JBUKEHHUE
rwianeT CONHEYHOW CHUCTEMBbl, PEAKTHUBHOE JIBUKEHHE >KUBBIX OPraHU3MOB, BOCIPHUSTHE
3BYKOB JKMBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHaMH, 5XO, LIBETa Tell,
ONTHYECKHE  SABJIEHUS B  MpHUpPOAE,  OHMONOrMYecKoe  JCHCTBHE  BUAMMOTO,
yIBTPapHUOIETOBOTO U PEHTTCHOBCKOTO M3ITyUYeHUI, €CTECTBEHHBIN paJHOaKTUBHBIN (OH,
KOCMHYECKHE JIYy4YH, pPaJUOAKTHUBHOE H3JIyYCHHE MPUPOJHBIX MHMHEPAJIOB, JEHCTBHE
paZiMOaKTUBHBIX H3JIy4eHHH Ha OpraHu3M 4UeJoBeKa), MpH OITOM IEPEBOJIUTH
NPAaKTHUECKYI0 3a/Jayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBOMCTBa (TPU3HAKH)
(bU3UYEeCKUX SBIICHUMH;



. OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBJICHUS, HCIOIb3YS
dbu3nUecKkue BEIUYUHBI (CPENHSII U MTHOBEHHasi CKOPOCTh Tela MPU HEPAaBHOMEPHOM
JBIDKCHUH, YCKOPEHHE, TNEepeMElIeHUe, MyTh, YII0Bas CKOPOCTh, CHja TPEHUSs, cuja
YOPYIOCTH, CHUJIA TSAXKECTH, YCKOPEHHE CBOOOJHOrO MAaJEHUs, BEC Tejla, UMITYJbC TEla,
UMITYJIbC CHJIbI, MEXaHWuyeckass padoTa W MOIIHOCTb, IMOTEHIMAJbHAS HHEPTHs Tena,
MOJHSATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, MOTEHIUANbHAS JHEPTUsl CHKATOM MPYKHUHBI,
KUHETUYECKasl DHEPrus, MOJHas MEXaHW4ecKash dHEprusi, MepUoJ] U 4acToTa KoJeOaHUH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, TIOKa3aTelb
NPEJIOMJICHUSI CpEeJlbl), TMPU ONHCAaHUU TPABWIBHO TPAKTOBATh (PU3UYECKUU CMBICT
UCIIOJIb3YEMBIX BEJIUYWH, O00O03HAYCHUS U €IUHUIIBI (PU3NUYECKUX BEIUYUH, HAXOJUTh
dbopMynbl, CBS3BIBAIOIIME JAHHYHO (DU3WUYECKYI0 BEJIMYMHY C APYTUMU BeJITUYMHAMH,
CTPOUTH TpaUKy U3yUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUUH;

. XapaKTepu30BaTh CBOWCTBA Tel, (hU3WYECKUE SIBJICHUS U TMPOIECCHI, MCIOJb3Ys
3aKOH COXPAaHEHUs YHEPTHUH, 3aKOH BCEMUPHOTO TSATOTEHHUS, IPUHIIUAI CYNEPIO3UIIUH CHUJI,
NPUHIMIT OTHOCUTENIbHOCTU [anmuiesi, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHS HWMITYJIbCa,
3aKOHBI OTPAXEHUS U MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUsI 3apsJOBOTO U MacCCOBOTO
quces NpH SIACPHBIX PEAKIUSIX, TPU ITOM JaBaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

. OOBSCHATH (PU3MYECKUE MPOIECCHl U CBOMCTBA TEJN, B TOM YUCIE M B KOHTEKCTE
CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISITH IPUUMHHO--CJICICTBEHHbIC
CBSI3U, CTPOUTh OOBSACHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpod Ha 2—3 H3yYEHHBIX
cBOMCTBa (PM3UYECKUX SBJIICHUH, (PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pelatb pacy€THble 3ajlaud (OMUparoluecs Ha CUCTeMY M3 2—3 ypaBHEHHI),
UCIIONIb3Y 3aKOHBI U (OPMYJBI, CBS3bIBAIOIIME (U3HUECKUE BEIMYUHBI: HA OCHOBE
aHaNM3a YCJIOBMSI 3a/lauyd 3alUCHIBATh KPATKOE YCIIOBUE, BBISABISATH HEJOCTAIOIINE WITU
n30BITOUYHBIC JIaHHBIC, BBIOMpATh 3aKOHBI W (POPMYJbI, HEOOXOIHUMBIC IJIs PpEIICHHUS,
IPOBOAUTH PACUETHI U OIEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HAYEHUS (PU3NUECKOM
BEJINYUHBI;

. pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIHU (PU3NIECKUX
METOJI0B, UCIOJIb3YSl OMMCAHKUE UCCIIEI0BAHUSA, BBIIEIATh MPOBEPIEMOE MPEIINOI0KEHUE,
OLICHUBATh MPABWIbHOCTh TMOPSAJAKA TMPOBEICHUS HCCIEIOBAaHMS, [IeJaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOTIOIEHUN U OTIBITOB,;

. MPOBOJUTH OMBITHl MO HAOMIOJACHUI0 (U3WYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHME BTOPOro 3akoHa HbpIOTOHA, 3aKOHA COXpAaHEHUS JHEPIHH,
3aBUCUMOCTb MEPHOJIa KOJeOAHUN MPY>KUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU
NPY>KUHBl W HE3aBUCUMOCTb OT AaMIUIUTYIbl MajiblX KoOJeOaHuM, NpsIMOIMHENHOE
pactpoCTpaHEHHE CBETa, pa3lIOKEHHE OEIoro CBeTa B CIEKTP, HM3YyYCHHE CBOMCTB
n300paxeHus B IJIOCKOM 3€pKaje W CBOMCTB H300paKeHUsS MpeaMeTa B coOuparomieit
JYMH3€e, HAOJIOACHUE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3IYUYEHUS): CAMOCTOSTEIbHO



co0upaTh YCTaHOBKY M3 M30BITOUHOTO Habopa 0OOPYIOBaHHUSA, OMMCHIBATH XOJ ONBITA H
€T0 pe3yNbTaThl, (OPMYITHPOBATH BHIBOJIBI;

. MPOBOJUTH NIPH HEOOXOIUMOCTU CEPUIO MPSAMBIX U3MEPEHHI, OTPEACIss CpelHee
3HaUE€HUE M3MepseMOll BeNMMYUHBl ((POKYCHOE pacCTOsSHHE COOMpaIOIIeld JIMH3BI),
000CHOBBIBaTh BBIOOP c110c00a U3MEPEHUS (M3MEPUTEBHOTO PUOOpa);

. OPOBOAWUTH  WCCIEJOBAaHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYHMH  C
HCTIOJB30BAaHUEM TMPSMBIX HM3MEpPeHHH (3aBUCHMOCTh MYyTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JBWKCHHHM 0O€3 HayalbHOW CKOPOCTH, TMepuoja KoJeOaHui
MaTeMaTUYECKOTO MasTHUKA OT JJIWHBI HUTH, 3aBUCUMOCTH yrja OTPaXCHHS CBETa OT
yrila majieHusl ¥ yria NpeJoMJICHUs OT yIyla MaJeHus): MJIaHUpPOBaTh HCCIEI0BaHHE,
CaMOCTOSITETLHO ~ COOMpaTh  YCTaHOBKY, (UKCHUPOBATH PE3yJNbTaThl  MOJYYCHHOM
3aBHCUMOCTH (PM3MYECKHX BEJIMYMH B BUJE TaONWIl U TpaduKOB, JeaTh BBIBOIBI IO
pe3yibTaTaM MCCIIeJOBAHUS;

. IPOBOJINTH KOCBEHHBIE M3MEpPEHUS (PU3UUCCKUX BEIUYUH (CpEIHSST CKOPOCTh H
YCKOpEHHE Teja NMPU PaBHOYCKOPECHHOM JBM)KCHHU, YCKOPEHHE CBOOOJHOTO TMaJeHUS,
KECTKOCTh TPYKUHBI, KOXPOUIIMEHT TPEHUS CKOJBXKEHHS, MEXaHW4yecKas pabora
MOIITHOCTh, YaCTOTA M MEPHOJ] KOJIeOaHNH MaTeMaTHYeCKOro U MPYKUHHOTO MAasiTHUKOB,
ONITUYECKasl CHJIa COOMpAroNIel JTMH3BI, PAINOAKTUBHBIA (DOH): IMIIAaHUPOBATH U3MEPECHHUS,
coOMpaTh OKCIEPUMEHTANBHYIO YCTAaHOBKY W  BBINOJHATH HM3MEpPEHUs, CIeays
NpPEAJIOKEHHON WHCTPYKIMM, BBIYHUCIATH 3HAUYEHUE BEIWYMHBI U aHAIM3HPOBATH
MOJTY4YEeHHBIE PE3YNbTAThI C YIETOM 3aJaHHOM IOTPEIIHOCTH U3MEPEHHIA;

. coOJII0IaTh MpaBWIa TEXHUKH OE30IacCHOCTH NpH padoTe ¢ JabopaTOpPHBIM
000pyIOBaHUEM;
. pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YyUCHHBIX (PU3MUECKUX MOJIEIICH: MaTepraabHas

TOYKa, a0COJIOTHO TBEPIOE TENIO, TOYCYHBIM WCTOYHHWK CBETa, Jy4, TOHKas JIMH3a,
TUTaHETapHAs MOJIETh aTOMa, HYKJIOHHAs MOJIETTh aTOMHOTO SJIpa;

. XapaKTEepH30BaTh MPUHIMITBI JCWCTBUS HW3YYCHHBIX TPHOOPOB M TEXHHYECKHUX
YCTPOKUCTB C OMOPON HA WX OMUCAHUS (B TOM YHKCIE: CIHAOMETpP, JATYUKHU TTOJOKEHUS,
PACCTOSIHHSI ¥ YCKOPEHHS, paKeTa, 9XOJO0T, OYKH, MEPUCKOI, (OToarmapaT, ONTHIECKUE
CBETOBO/JIbI, CIIEKTPOCKOI, TO3UMETp, Kamepa BuiabcoHa), HCTIONIB3Ys 3HAHUS O CBOMCTBAX
busznueckux SBICHUN U HEOOX0AUMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;

. WCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOUNCTB, U3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKHX IPOIECCOB MPH PEIICHUU
y49e0HO--TIPAaKTHYECKUX 3a7ad4, ONTHYECKUE CXEMbI I TOCTPOCHUS H300paKeHUU B
MJIOCKOM 3€pKajie ¥ COOMPAONICH JTNH3E;

. MPUBOJUTH TPUMEPHI (HAXOAUTh HH(POPMAIHMIO O TpPHUMEpPax) MPaKTHUIECKOTO
WCIIOJIb30BaHUSl (DU3UYECKUX 3HAHWM B TOBCEAHEBHOW JKM3HU JUIsI OOECIeYeHUs
O0e3omacHOCTH TIpH OOpamieHuu ¢ M[pudopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMH,



COXpaHEHHUsI 3/IOPOBbS U COOJIOJICHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpexne;

. OCYHIECTBIIATh MOUCK HHpoOpManuu (uznueckoro conepxanus B HHTepHeTe,
CaMOCTOSITEIbHO (POPMYNHUPYsT TOUCKOBBIM 3ampoCc, HAXOAUTh IYTH OINpeaeICHUs
JIOCTOBEPHOCTH TMOJY4eHHOM uWH(GOpMAMK HAa OCHOBE UMEIIIMXCS 3HAHUU U
JOTIOJIHUTENIBHBIX UCTOYHUKOB;

. WCIIOJB30BaTh TMPU  BBIMOJHEHUW YUYEOHBIX 3aJlaHUM  HAy4YHO--TIOMYJISIPHYIO
auTepatypy (usnueckoro cojaepKaHus, CIpaBOYHBICE MaTepHasibl, PECYpChl CETU
WNutepHer, B1ageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus nHopMaimu
Y3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

. cO3/1aBaTh COOCTBEHHBIC TMHCHbMEHHBIE W YCTHBIE COOOIIEHUSI HA OCHOBE
uHQOpMallMK W3 HECKOJBKUX HCTOUYHMKOB (DU3UYECKOTO COACPKAHUS, MYyOIUYHO
IIPEJICTABIIATh PE3YJIbTATHI MPOCKTHOM WJIM HUCCIEA0BATEIBCKOU AEATEIBHOCTH, MPU ITOM
IPaMOTHO HCIIOJL30BaTh W3yUEHHBIN MOHATUMHBIM anmapaTr u3y4aeMoro pasaena GU3uKu
U CONPOBOXATh BBICTYIUICHHE TPE3EHTAMEl ¢ y4€TOM OCOOCHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, )KUJAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
b K
4.2 JlaBlIeHME KUIKOCTH 5 nommorexa O
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHnunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 460837604057956529703830632163952415623550190531
Bnageney baukaxoBa PuTa ®opaosHa

OedcTerTened C18.10.2023 no 17.10.2024



http://www.tcpdf.org

		2023-11-05T09:31:54+0500




