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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no gpu3uke Ha ypOBHE OCHOBHOTO 00IIEro 0Opa30BaHMs COCTABIEHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUU K pe3yibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE
OCHOBHOU 00pazoBaTesibHOM nporpammel, npeacraBieHHbix B ®I'OC 00O, a Takxke
c yuétom (denepanbHOi pabodeidl mnporpamMmbl BocnuTtaHus U KoHueniuu
npenojaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mporpaMMmbl 1O (U3MKE HaAmpaBlIeHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HaYyYHOW TIpaMOTHOCTH OOYYalOIIUXCS M OPraHu3alui0 HU3Yy4YeHHS
bu3uKM Ha JEeSITENPHOCTHOM OCHOBEe. B mporpamme mo (u3uke Y4YHUTHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mnpeamera B peanusanuu tpedoanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANpeJIMETHBIM pe3yibTaTaM OOydYeHHs, a TakKkKe
MEXIIPEMETHbIE CBS3M E€CTECTBCHHO-HAYUYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma mo (u3uKe ycTaHABIMBAET paclpejesieHne y4eOHOro marepuana
no rogaMm oOydeHus (IO KiaccaM), Ipejiaraer NpUMEpPHYIO TOCHe0BaTeIbHOCTD
U3y4YEeHHs] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSA MPEIMETHOTO COACPKaHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIuXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMmMbl 10 y4eOHOMY MpPeIMETY.

®uzrka SABISETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYUHBIX YUYEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUH,
U3y4aeMbIX XHUMUEH, OMOJIoTHel, acTpoHOMHEH U ¢u3ndecKkoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyYHYIO KapTHHY MHUpPA, NPEIOCTaBIsIET HamOoliee sICHbIC
o0Opa3ubl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh Crhocoba MOoTydYeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 riaBHBIX 3ajad (U3UYECKOrO0 OOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHUsA COCTOUT B (HOPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

Nzyuyenue pusuku Ha 6a30BOM YpOBHE MPE/IIOJIATaeT OBIAICHUE CIICTYIOIINMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMH €CTECTBEHHO-HAYYHYIO IPaMOTHOCT:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHU;

e HHTEPNPETUPOBATH JAHHBIE U UCIIOJIH30BATh HAYUHBIE JOKa3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

lenn wusydenuss ¢Qu3ukum Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenojgaBaHusi yuyeOHoro mnpeavera «®Dusuka» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoin @eaepaiuu, peaau3yomnX OCHOBHbBIC
oO1ieo0pa3oBareyibHble  MPOrpaMMbl,  yTBEepKIEHHOW  pemiennem  Komieruun
MunucrtepctBa mpocBemieHuss Poccuiickoit denepanun (mpoTokona oT 3 jaexkadops
2019 r. No [IK-4BH).



Ieaun nzyyenus pusuku:

e TpUOOpETEeHHE MHTEpEeca U CTPeMJICHUS OOydYalomUXcs K HAYYHOMY H3YUEHHUIO
MPUPOJIBI, PA3BUTUE X UHTEIICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHWNA O HAYYHOM METOJAE TO3HAHUA U (POPMHUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHHSIM;

e (OpMHpOBaHHWE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3Y4YCHHs] OCHOB
CTPOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

e (dopMHpOBaHHE TPEACTABICHUN O poiau GU3MKH I Pa3BUTHA APYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

e pa3BHUTHE MPEJCTABICHUN O BO3MOXHBIX cdepax Oynymieit npodeccuoHanbHOMN
JeSTebHOCTH, CBSI3aHHOH ¢ (PU3UKOM, MOATOTOBKA K JaTbHEHUIIIEMY OOYUYCHHUIO B
ATOM HampaBICHUH.

JlocTKeHre 3THX IIefiell MporpaMMBbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

e TIPHUOOpETCHHE 3HAHWHA O JAMCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECCKHUX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TPHUOOpPETCHHE YMEHUW ONHCHIBATH W OOBACHITh (PUINUCCKUE SBICHHUS C
UCTIOIh30BAaHUEM IOYICHHBIX 3HAHUIA;

e OCBOCHHME METOJIOB PEUICHUS MPOCTEHIINX PACUETHBIX 3a/1ay C UCIIOIh30BaHUEM
duznuecKrx Mojiesield, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ay;

e pa3BUTHE yMEHHHN HaOMIOAATh MPUPOAHBIC SIBJICHUS W BBINOJIHATH OIBITHI,
nabopaTopHble  paOOTBl M JKCIIEPUMEHTAIbHBIE  KCCIEJOBAaHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHE TIpUEMOB paboThl ¢ wuHOpMaNUEeH (UINIECKOTO COACPKAHUS,
BKJIOUass WHOOPMAIMI0O O COBPEMEHHBIX JOCTIKCHHSIX (U3UKU, aHAIU3 U
KPUTHUYECKOE OlIEHUBaHUE HH(POPMAIINH;

e 3HAKOMCTBO cO cepamu mpodhecCUOHATBHOU AESITENIbHOCTH, CBSI3aHHBIMHU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSX
buznuecKkon HaAyKH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 "acoB: B 7 kimacce — 68 dacoB (2 daca B HENENO), B 8
Kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Henento).

[Ipennaraemserii B mporpamme 1o (pu3uke mepedeHb J1adOpaTOPHBIX paboT U
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapakTep, YUYHUTEINb JieJlaeT BhIOOP MPOBEACHUS
7abopaTOpHBIX pabOT W OMBITOB C YYETOM WMHAMBHAYAJIbHBIX OCOOCHHOCTEH
OOy4JarommXcs, CIHUCKA JKCIEPUMEHTAIBHBIX 3aJaHWM, TPEIIaraéMblXx B pPaMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO 3K3aMeHa Mo (Pu3uKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts u3mepennit. MexayHapoaHasi cucTemMa €IuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminueckux) Tenl. B3auMOCBSI3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmongenue  siBACHUN,  OOBSCHSIOUIUXCS  MPUTSDKCHUEM  WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cuil. Cuila TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HaOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJCHCTBUU TEI.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpPeHEN CKOPOCTU CKOJBXEHHSI OpycKa WM IIapuKa IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U TA30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOU KUIKOCTH.

8. YcioBHE IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO0 B JKUAKOCTH, OT OOBEMa MOTPYKEHHOUW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB W MOJIEKYJd. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Buasi TEIUIONEePEIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcamnus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Mpunuunel padotsl TernoBbix aBuratenei KIIJ[ temnoBoro asuratesns.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka rumoTe3bl JUHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUSI MEXKY TEIIAMH ).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXpPAaHECHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckass 1enb. Cuima  TOkKa.  DJEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue e U MOTpeOUTeNIn IIEKTpUIecKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsIA0B U B3aUMOJEHCTBUE 3apSHKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIeCTBUS 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3EICHHUS MTOI0COB MATHUTA.

L X N o Uk WD R

O
o U DM W N R O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA Ha MPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CWIbl TOKa MPU MAPAJUIETBHOM COEOUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3yd4eHue padoThl JIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBWKeHHME. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe BkeHue. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUKI CyNEepIIO3UIUN CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTHBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPruU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBUKECHUHU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MIPU IBUKECHUM TEJia MO A1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanuyeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnepoBanue 3aBUCUMOCTH Tepuoja KoieOaHW MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cBeta. 3atMeHus Connua u Jlynsl. Otpaxkenue cera. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona osayuedr B gauH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEWHOE paclpoCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunaun peictBus oTtoammapara, MUKpOCKOTA U TEJIECKOIIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue XxapaKTEpPUCTUK U300pakeHUs TpeMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Onpenenenue HOKYCHOTO pacCTOSIHUS U ONTUYECKON CUIIbI coOuparoniei
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonienrue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAacCCOBOIO YHUCET.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKkTpbl U3y4YEHUS U MOTJIOLICHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
u  0000mIeHNS  TPEIMETHOTO  COACpXKaHWS W OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIEIOBAHUS



SBJICHUN NOPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHSITH (HU3UUYECKUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWUWA pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue pu3uku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUsl HANpPABICHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METAMpPEAMETHBIX M MPEIMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uzydenus pu3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA Y

oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3yJbTAaThl B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBICHUE HMHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
bu3nUecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXXJIEHHUM OOIIECTBEHHO3HAYMMBIXU
ATUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM TPUMEHEHHEM JOCTH)XCHUM
buzukwy;

— OCO3HAaHHE BAXHOCTH MOPAJIbHO--3THYECKUX TMPHUHIIUIIOB B JACATEILHOCTU
Y4EHOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCIPUATHE OSCTETUYECKUX KadyecTB (U3MUYECKOM HaAyKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHHE [IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPBHI;

— pa3BUTHME HAy4yHOU JIIOOO03HATENFHOCTH, MHTEpPEcCa K HCCIEI0BATEIbCKON
NEeATEIbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI 1 IMOLMOHAJIBLHOI0 0J1ArONOTYYHsA:

— OCO3HaHWe IIEHHOCTH Oe3omacHOro o0Opas3a JKU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXHOCTH TIPaBWJI OE30MacHOTO TOBEJCHUS Ha
TPAHCIIOPTE, HA JOpPOrax, C DSJIEKTPUYECKUM M TEIUIOBHIM O0OpYJIOBaHHEM B
JOMAITHUX YCIOBUAX;

— c(opMUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIKOKY U
TaKOro0 K€ MpaBa y IPYyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS

— AaKTUBHOE Yy4YacTHE€ B pPEIICHHH TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpTaHMU3aIluH, TOPOJa, Kpasi) TEXHOJOTHYECKOW W COIMAIBHOM
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCJE U (PU3NUYECKUX 3HAHUIA;

— HUHTEPEC K MPAKTUYECKOMY U3Y4YEHUIO npodeccui, CBSI3aHHbIX C (U3UKOM;

7) 3K0JOrn4eCKOro BOCIIMTAHMS :



— OpHEHTAalMs Ha TpUMEHEeHHe (PU3HUECKUX 3HAHUM I peuieHus 3a1a4y B 00JacTu

OKpYKalOIed Cpenbl, IUIAHUPOBAHUSA IOCTYIIKOB M OLEHKA HMX BO3MOKHBIX

ITOCJEACTBUMN ISl OKPYKAIOLEH CPE/IbI;

e — OCO3HaHWE TIJI00aTBHOrO XapaKTepa 3KOJOTMYECKHX NpodiieM W MmyTed HX
peleHns;

e 8) amanTauMm K HM3MEHSIOMHUMCH YCJIOBHAM COLMAJIBHON M NPHPOIHOH
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJCHCTBUU MPU BBHINOJIHEHUH UCCIEIOBAaHUN U IPOEKTOB

(¢u3nuecKkoi HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHX;

e — TIOBBIIIEHWE YypPOBHSA CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO
NS TENbHOCTD;

e — noTpeOHOCTh B (hOPMHPOBAHUM HOBBIX 3HAHUM, B TOM yucie (OPMyIHPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 0OBEKTaX U SBJICHUSAX;

e — OCO3HaHWe Ne(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTH
buzuky;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETCHUHN HOBBIX (PU3UUYECKUX 3HAHUM;

e — CTpPEeMJICHHE AaHAJIIM3UPOBATHh U BBISABISATH B3aMMOCBS3U MPUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (QU3HUECKUX 3HAHUII;

e — OIIGHKa CBOMX JIEWCTBUNA C YYETOM BIMSHHUS Ha OKPY’XKAIOIIYIO Cpeidy,
BO3MOYKHBIX TJI00AJIBHBIX MMOCIIEICTBHIMA.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOEHHUs MPOrpaMMbl 1O (HU3UKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOygaromerocss OyayT coOpMHUpOBaHBI  MeTampeaMeTHbIE
Pe3yJbTaThl, BKIIOYAIONIME IMO3HABATCIbHBIE YHHBEPCATbHBIE YyUeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpCajbHbIE  ydeOHBIE  JICHCTBUS,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue 1eicTBUS:

e BBIIBJIATH U XapaKTEPHU30BaATh CYIIICCTBECHHBIC TIPU3HAKH 0OBEKTOB (SBJICHHH );

e YCTaHABJIMBATH CYIICCTBECHHBIH MpHU3HAK KIACCH(PUKAIIUA, OCHOBAHHS IS
00001IIeHNs 1 CPAaBHEHHS,

e BBIIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B paccMaTpUBaeMbIX (akTax,
JAHHBIX W HAOJIOICHUSAX, OTHOCAIINXCS K (PU3NUSCKUM SBIICHUSIM;

e BBIIBJITh TPUUYMHHO--CIICICTBEHHBIC CBS3M TIPH HM3YUYCHHH (PU3UUYECKUX
SIBIICHUWA W TPOIIECCOB, JAEJIaTh BBIBOJBI C HMCIIOJb30BAHUEM JICAYKTUBHBIX U



WHJIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIABUTaTh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITEILHO BBIOUpATh CIOCO0O perieHus ydeOHOU (U3MYECKOW 3aiauu
(cpaBHEHUE HECKOJIBKUX BapUAHTOB PEIICHUs, BHIOOP HAanboJiee MOIX0ISIIETr0
C YU4€TOM CaMOCTOATEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciiea0BaTeIbCKIE NEMCTBUS .

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH IO CAMOCTOSITEIBHO COCTABJIC€HHOMY IUUIAHY OIBIT, HECIOMXHBIN
bu3UYeCKUil SKCIIEPUMEHT, HEOOJIBITIOE HCCleI0BaHUE (PU3NUECKOTO SIBJICHMUS;
OIICHUBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTH MH(OPMAIINIO, MOTYICHHYIO
B XOJI€ UCCJICIOBAHUS WJIN YKCIIEPUMEHTA;

CaMOCTOSITeTbHO (hOPMYITHUPOBATH OOOOIIEHUS] W BBIBOJBI IO pPe3ysibTaTaM
POBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIIEIOBAHNUS;

IIPOTHO3UPOBATH BO3MOXKHOE JlalibHEMHIIIee pa3BUTHE (HU3UIECKUX MPOIECCOB,
a TaK)Ke BBIJABUTATH MPEIAINOJIONKEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3jIUYHbIC METOAbI, MHCTPYMCHTBI M 3alPOChl IIPH IIOWCKE H
orbope wuH(OpPMAIMKM WIM JAaHHBIX C YYETOM TMPEIJIOKEHHOW ydeOHOU
dusngecKo 3amaun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W WHTEPIPETUPOBATH HHMOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHMAJIBHYIO  (GOpMYy  MPEICTaBICHHUS
MHPOPMAINHN ¥ HJUTFOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIOKHBIMH CXEMaMH,
TuarpaMMaMu, HTHOW rpadHuKoi U uX KOMOMHAIIASMHU.

KommyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eificTBUS:

B X07Ie 00CYXXJICHHsI Y4eOHOr0 MaTepHalia, pe3yJIbTaTOB Ja0OpaTOPHBIX padoT
U TIPOCKTOB 3aJlaBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIaeMOW TEeMbl U
BBICKA3bIBaTh WJICW, HAIICJICHHbIE HA peIICHUE 3aJa4dl W MOJAep)KaHue
0J1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBJISITh CBOM CYKJICHUS C CYKICHUSMHU APYTUX YYACTHUKOB JHAIIOTA,
0oOHapyKUBATh PA3INUUE U CXOJACTBO MMO3UIIHI;

BBIP@YKaTh CBOIO TOUKY 3PECHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TPENCTaBISATH PE3YNIbTAThl BBITIOJTHEHHOTO (HU3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

MOHMMATh W WCIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBUIYAITHHOU
paboThI PU PENICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBI;



MPUHUMATh IeJTd COBMECTHOM JEATEITHLHOCTH, OPTraHU30BBIBATH JCUCTBUS TIO
e€ JTOCTIKEHHUIO: paclpeeisaTh POJu, 00CYXKIaTh MPOIECCHl U PE3yIbTaThI
COBMECTHOMU paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJHATE CBOKO YacTh PalOOTHI, JOCTHTas KadeCTBEHHOTO pE3yJbTaTra II0
CBOEMY HAIIPaBJICHUIO W KOOPIWHUPYS CBOM JEHCTBUSA C APYTHMH UYICHAMHU
KOMAaH/IbI;

OIICHMBATh KA4Ye€CTBO CBOCTO BKJIaJa B OOIIMHA TPOIYKT IO KPHTECPHUSIM,
CaMOCTOSATEIHLHO COPMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUAI.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC NCHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOUIUX IS
penieHust Gu3NIeCKUX 3HAHUM;

OpPUEHTHPOBATbCA B  Pa3NIMYHBIX  MOAXOJAX  NPUHATHUS  PEUICHUU
(MHIUMBUlyallbHOE, TPUHATHE PELICHUS B TpYIIe, NPUHITHE pPEIIeHU
TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pelieHus (pu3ndyeckoil 3anayu WiH
IUIaHA HCCIIEOBaHMUS C YYETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MpejIaraéMble BApUAHThI PELICHMUI;

JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CﬂMOKOHTpOJ’lB, MOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyalluH U IIpejyiaraTh IjaH €€ U3MEHEHUS,
OOBSICHATH  TPUYUHBI  JIOCTIOKCHHS  (HEIOCTHXKEHHUS)  Pe3yJbTaToOB
NEeSATeIIbHOCTH, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBBI B JICATEIBHOCTh (B TOM YMCJIE B XOJ BBITIOJHECHUS
(U3UYIECKOTO UCCIICIOBAHMS WIIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MCHUBIINXCA  CUTyallud,  YCTAHOBJISHHBIX  OIMMOOK,  BO3HHUKIIHX
TPYJAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBUAM;

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejioBeKa B XOJE CIopa WU JUCKYCCUHU Ha
HAay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;
IIPU3HABaTh CBOE MPaBO HA OMIMOKY NMPH pelieHHH (PU3MYECKUX 3a7ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JPYTOrO.

HNPEAMETHBIE PE3YJIBTATBI

K xonny oOydenuss B 7 kjacce NnpeaMeTHbIE Pe3ysbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIIOIb30BaTh MOHATUSA: (U3UYECKUE U XUMHUYECKUE SIBJICHUS, HAOIIOJICHUE,
AKCHEPUMEHT, MOJIeNb, TUIOTE3a, €AUHUIBI (U3UYECKUX BEIUYUH, aTOM,
MOJIEKyJa, arperatHble  COCTOSHHMS  BemiecTBa  (TBEpHOE,  KHUIKOE,
razoo0pasHoe), MEXaHWYECKOe JABWKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
OpPSMOJIMHENHOE), TPAaeKTOpHs, pPaBHOACHCTBYIOIIAs cuia, aedopMarus
(ympyrasi, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IbI;

paznuuath sBieHus (quddys3us, TEIIoBOE IBWKEHHME YacTHI] BEUIECTBA,
paBHOMEpPHOE  JIBI)KCHHUE, HEPAaBHOMEPHOE  JIBIDKCHHUE, UHEpLHUS,
B3aMMOJICVICTBUE TEJI, PAaBHOBECUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO
BpallleHus, Tepeaada JaBieHUs TBEPABIMHU TelaMU, JKUJIKOCTSIMU U Ta3aMH,
atMoc(epHOE JaBlieHHME, IUIaBaHUE TeJ, TMPEBpaIleHUsS MEXaHUYECKOU
SHEPIruM) IO OMUCAHWI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3UUECKUX SBJICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4ucie (u3nyecKkue sBICHUS B MPUPOJIC: TPUMEPHI ABUKEHUS C
Pa3IMYHBIMUA CKOPOCTSMH B JKMBOM W HEXHMBOW MHPUPOJE, NEUCTBUE CHIIBI
TPEHUSI B MPUPOJE W TEXHUKE, BIUSHUE aTMOC(PEPHOTO JABJICHHUS Ha >KUBOU
OpraHu3M, IJIJaBaHHWE PbIO, pbIYard B TeJ€ 4YesIOBEKa, MPH 3TOM IEPEBOJUTH
NPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJIETSATH CYIIECTBEHHBIE CBONCTBA
(mpu3HAKKM) GU3HUYECKUX SBIICHHM;

ONKCHIBATh M3YYCHHBIE CBOMCTBA Tel W (PU3MUYECKHUE SIBJICHUS, MCIOIb3Ys
¢dusznueckre BeIMYUHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpPEMS, MYTh,
CKOPOCTb, CpEJIHsIA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tesa, CHIIa
TpeHusl, JaBjieHue (TBEPAOro Telna, KUJIKOCTH, raza), BHITAJIKUBAIOIIAS CUJIA,
MexaHu4eckas paboTa, MOITHOCTb, IJIEYO CHIJIBI, MOMEHT CHJIbI, KO3 (PHUIIUCHT
MIOJIE3HOTO JIEUCTBUSI MEXaHMU3MOB, KHHETUUECKAs U MOTCHIIMAJIbHAS SHEPTHs),
IpU ONMUCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICT HCIOIb3YEMbIX
BEJIMYMH, WX OO0O3HAYCHMS M CAMHUIBI (U3MUYECKHX BEJIMYWH, HAXOIUTH
dbopMyIbl, CBS3BIBAIOIINAE JAaHHYIO (U3UYECKYI0 BEIWYUHY C JIPYyTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH M3IYYCHHBIX 3aBUCUMOCTEH (U3HUUYECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3NYECKUE SBICHUS © IPOLECCHI,
UCIIONIb3YSl TpaBWUJia CIOXKEHHSI cuil (BIOJIb OJHOM mpsMmoil), 3akoH ['yka,
3akoH llackansg, 3akoH Apxumena, MpaBUIIO paBHOBecHs phiuara (OJI0Ka),
«30JI0TOE€ TMPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHMS] MEXaHWYECKOW SHEpPTruu,
IpH 5TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3aMUCHIBATH €T0
MaTeMaTUYE€CKOE BbIPAKEHUE;

OOBSICHATH (pU3UUECKUE SIBIICHUS, IPOLECCHI U CBOICTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CHUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISBIATH



MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOrMYECKUX
miaroB ¢ omnopod Ha |—2 H3y4EHHBIX CBOMCTBAa (PU3NYECKHUX SIBICHUH,
(pU3HYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a4aud B 1—2 neicTBHS, UCHOB3Ys 3aKOHBI U (POPMYIIBI,
CBS3bIBAIONINE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaydd
3aMMChIBaTh KPATKOE YCJIOBHE, IMOACTABIATh (U3UUYECKUE BEIMYUHBI B
GopMynbl M MPOBOJAUTH PACUETHI, HAXOIAUTh CIPABOYHBIE JaHHBIE,
HEOOXOMMBIE JIsl PEIICHMs 3a/a4, OLIEHUBATh PEATUCTUUYHOCTh MOJYYEHHOU
(du3nUecKoi BETUYUHBL;

pacno3HaBaTh MPoOJIEMbl, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX
METOJIOB, B  ONHCAHUM  HUCCJIEAOBAHHUS  BBIACISATH  MPOBEPIEMOE
OpeANoNoXKeHUe (TUIOTe3y), pa3audyarb U MHTEPIPETHPOBATH MOJYYEHHBIN
pe3ysbTaT, HAaXOAWTh OIIMOKM B XOJ€ OIbITa, JeNaTh BBIBOJABI IO €ro
pe3ynbTaTam;

IPOBOAUTH ONBITHI MO HAOTIOAEHUIO (HU3UYECKUX SBICHUNA WIH (HU3MUYECKUX
CBOMCTB Ted: (opMynupoBaTh MpPOBEPSIEMBbIC MPEIINONIOKEHUS, COOUPATH
YCTAaHOBKY W3 TMPEIOKEHHOTO 000pYy/IOBaHUS, 3alMCHIBATh XOJ OIbITa H
(bopMynHpOBaTh BHIBOBL

BBITMIOJHATh MPSMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tena, 00bhEMa,
CWIbl W TEMIIepaTypbl C WHCIOJIb30BAHUEM AaHAJIOTOBBIX M IH(PPOBBIX
npuOOpoB, 3alMMCHIBaTh TMOKa3aHUs NPUOOPOB C YYETOM  3aJaHHOMU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTH HUCCJIEIOBAHME 3aBUCHUMOCTH OIHOW (PU3NYECKOW BEIUYUHBI OT
OPYroil C UCIOJb30BAHUEM TMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JABUXKYILETOCSA Tejda OT BPEMEHM JIBHXKCHHS Teja, CHIIbI TPEHUS
CKOJILKEHMsSI OT Beca Tella, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIbl TPEHUA OT IUIOMIAAXM CONPUKOCHOBEHHMS TEN, CHUJIBI
YIPYTOCTH OT YIJWHEHUS NPYKHUHBI, BBITAJKUBAKOLIEH CUIBI OT 00BbEMa
NOrpY’KEHHOM YacTH TeJla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€Ja, OT TIyOWHBI, Ha KOTOPYI IIOTPYKEHO TEJIO, YCIOBHMU
IUTaBaHUsl TeJ, YCJIOBMH paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUITAHUPOBAHUU Y4eOHOTO HCCIIEJOBAHMSI, COOMPATh YCTAHOBKY M BBIMOIHSITH
U3MEpEeHHs, CIeAysd TMpEeAIOKEHHOMY IUIaHy, (QUKCUPOBATh PE3YJIbTAThI
MOJyYEeHHONW 3aBUCUMOCTH (U3MUYECKUX BEJIMYUH B BHJIE MPEIJIOKEHHBIX
TaOIuUI] ¥ TPaUKOB, ENaTh BRIBOBI 10 pe3yJIbTaTaM MCCIIEIOBAHNUS;
OPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIUYUH (IJIOTHOCTH
BELIECTBA JKUJIKOCTU M TBEPAOrO TENa, CUJIa TPEHUS CKOJBXEHUS, JABJICHHUE
BO3/lyXa, BbITAJKHUBAIOUIAs CHJIA, IEUCTBYIOIIAsl HA MOTPYKEHHOE B KUJKOCTh
T€10, KOA(PPUIMEHT MOJE3HOr0 NEUCTBUSI MPOCTHIX MEXAaHHU3MOB), CIEIYs



MPEUVIOKEHHOW MHCTPYKIMU: TPU BBIMIOJIHEHUU HU3MEPEHUM coOupath
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BHIYUCIISATH 3HAUEHUE UCKOMOU BEIMYHHBI,

e CcOOJIIOIaTh NpPaBWJIA TEXHUKUM O€30MACHOCTU MHpuU padoTe ¢ 1abopaToOpHBIM
000py10BaHUEM;

e YKa3bIBaTh MPUHIIUIIBI ICHUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOIIAIOIIKUECs COCYAbl, OapoMeTp, phlyar,
MOJABUKHBIN U HEMOJABMKHBIN 00K, HAKJIOHHASI TUIOCKOCTH;

e XapaKTEepU30BaTh MPUHIIHUIIBI ACHUCTBUS M3YUYCHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOUCTB C OMOpOM Ha uX omnucaHuss (B TOM YHUCJE: TMOIIUITHUKH,
YCTPOUCTBO BOJIOMPOBOJIA, THUAPABIUYECKHUI Mpecc, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCTOJIb3ysl 3HAHHUS O CBOMCTBAX (PU3HMYECKUX
SIBJICHUN U HE0OXOMMbIe (PU3NUECKUe 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPUBOJUTH MPUMEPHI (HAXOAUTH UHPOPMAIIUIO O MPUMEPAX) MPAKTUUECKOTO
UCIIONIB30BaHUSI  (DU3WYECKUX 3HAHMM B  TIOBCEIHCBHOW JKM3HM IS
obecrnieueHus1 0€30MaCHOCTH TIPU OOpaIleHUH C MIPUOOPAMH U TEXHUUYECKUMU
YCTPOUCTBAMHU, COXpPAHEHUS 3JI0POBbS M COOJIOICHUS] HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPY>KaOIIEH cpejie;

e OCYHICCTBJISITH OTOOP UCTOYHHKOB MHpOpMaluu B UHTepHEeTEe B COOTBETCTBUU
C 3aJJaHHBIM TOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUHN U IMyTEM
CpPaBHEHHUS pa3UYHBIX HCTOYHUKOB BBIIETATh HMHPOpPMALIMIO, KOTOpas
ABJIETCS POTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

e WCIIOJIb30BaTh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAyYHO--TIONMYJISPHYIO
auTepaTypy (pusmdyeckoro cojaepkaHusi, CIPaBOUYHbIE MaTepUANbl, PECYPCHI
cetu  HWutepHer, Bmamerp npuéMaMM ~ KOHCIEKTUPOBAHHUS  TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHBIC KPATKHME MUCHMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2-3 HMCTOYHMKOB HH(pOpMaIuu (HU3NIECKOTO COJEPKAHUSA, B TOM
quciie MyOJUYHO JeNiaTh KPaTKUe COOOIIEHUS O Pe3yJbTaTax MPOEKTOB WIIH
y4eOHBIX WCCIICIOBAHWN, MPU 3TOM TPAMOTHO HCIOJIB30BATh W3YYCHHBIH
NOHSATHMHBIA  ammapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYIUICHHE
MpE3CHTAlNEN;

e TMPHU BBIMOTHCHUU YYEOHBIX TMPOEKTOB U HCCICIOBAaHUN pacCIpeaeiTh
00S13aHHOCTH B TPYNIIE B COOTBETCTBUH C MOCTABICHHBIMH 33J]a4aMH, CJICTIUTh
3a BBIMOJIHEHUEM IJIaHa JEUCTBUH, aJleKBATHO OLICHUBATh COOCTBEHHBIN BKJIa/l
B JCSATEIBHOCTh TPYMIBI, BHICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
YUUTHIBASI MHCHHUE OKPY>KAIOIIIHX.

K xonny oOydenuss B 8 kiacce npeaMeTHble pe3ysbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIIOJIb30BaTh TMOHSTHS: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe Tella, HACHIIICHHBIM U HEHACHIIIEHHBIN Map, BIaXKHOCTh BO3/yXa,
TEMIIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBHUratellb, 3JIEMEHTapHBIM
ANEKTPUUYECKUIN 3apsji, SJIEKTPUUECKOE T0Jie, MPOBOJHUKH M JIUDJIEKTPUKH,
ITOCTOSIHHBIN AJIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;

paznuuath sIBJIeHHUs (TEIJIOBOE paCIIMPEHHE W CKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauMBaHUE, KaNWULIPHBIC SBJICHUSA, HCIApeHUe,
KOHJICHCAIIUS, TUIaBJICHUE, KpUCTaIu3anus (OTBEpjACBaHUE), KHUIICHUE,
Terionepeaaya (TErIONpPOBOIHOCTb, KOHBEKIIHS, U3TyUYCHHE), DJICKTPU3AIUS
T€J, B3aUMOJIEHCTBHE 3aps/iOB, JCHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aMMOJICCTBME MArHUTOB, JEWCTBHE MAarHUTHOTO TIOJSI Ha
IPOBOJIHUK C TOKOM, OJJICKTPOMArHUTHAasi WHIYKIMSA) [0 OIMKHCAHUI0 HUX
XapaKTEePHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JIAHHOE
¢du3nueckoe SBICHUE;

pacrio3HaBaTh MPOSIBICHNUE U3YYCHHBIX (DU3NYECKUX SBICHUN B OKPYKaIOIIEM
MHpE, B TOM uuciie (PU3UYECKHE SBICHUS B TPHUPOJE: TOBEPXHOCTHOE
HATSDKEHWE U KANWUIAPHBIE SIBIICHUSI B TMPUPOJE, KPUCTAUIBI B TPHUPOJIE,
uznyuenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHUE
pochl, TymaHa, WHes, CHera, »JJIEKTpUYEeCKHUEe SBJICHUS B aTMocdepe,
ANIEKTPUYECTBO JKUBBIX OpPraHMW3MOB, MArHUTHOE TMoJe 3eMiH, Ipeud
MOJIFOCOB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha 3emile, MOJISIPHOE CUSHUE,
Opy OSTOM TMEPEBOAMTH MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIIEISATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUN;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Ted W (PU3MUYECKHUE SIBICHUS, MCIIOIb3Ys
dusznueckre BETUYMHBI (TeMIepaTrypa, BHYTPEHHSAS SHEPrus, KOJIHMYECTBO
TEIJIOTHI, YAEIbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUIABJICHUS,
ylelibHasl TEeIioTa NapooOpa3oBaHMs, yAelbHAasl TEIUIOTa CrOPaHUs TOIUIMBA,
KO3 OUIIMEHT TIONE3HOTO JCHCTBUS TETUIOBOM MAIMHBI, OTHOCUTEIbHAS
BJIQKHOCTh BO3/lyXa, DSJICKTPUUECKUW 3apsi, CHJIa TOKa, 3JIEKTPUUYECKOE
HaIpSKEHUE, CONPOTUBIICHUE MPOBOJHUKA, YAECIBHOE COIMPOTHBICHUE
BEIECTBA, pabOTa W MOIIHOCTh 3JIEKTPUYECKOIO TOKA), IMpPU ONHCAHUU
OpaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICH MCHOJIB3YEMBIX BEIUYUH,
000O3HAaueHUs] W EAUHUILI (U3UYECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (U3UYECKYI0 BEIUYHHY C JPYTMMH BEIUYWHAMU,
CTpOUTH Tpah VKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (U3NYECKHE SBICHUS © MPOIECCHI,
UCIIOJb3Ysd OCHOBHBIE TMOJOXEHUS MOJEKYISIPHO--KUHETUUYECKON TEOpHH
CTPOCHHMS BEILECTBA, MPUHIMUII CYNEPIO3UIMU TMojell (Ha KaueCTBEHHOM



YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH OMa aid yyacTKa LeNH, 3aKOH
Jlxoynsa—JleHna, 3aKOH COXpaHEHUs SHEPTUH, NPU 3TOM J1aBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMATUUYECKOE BhIPAKEHUE;
OOBSACHATHh (PU3MYECKHE NPOLECChl M CBOWCTBAa T€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHO-CIIEICTBEHHbBIE CBS3M, CTPOUTh OOBACHEHHE M3 |—2 JOTMYECKUX
maroB ¢ omnopod Ha |—2 H3yYEHHBIX CBONCTBAa (PU3UYECKUX SIBICHUH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacyéTHbIe 3a7aud B 2—3 NEUCTBHS, UCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIONINE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAlM3a YCJIOBHS 3aJaydd
3aIMCBhIBAaTh KPAaTKOE YCJIOBHUE, BBIBISITH HEAOCTATOK JNAHHBIX IS PELICHUS
3a/layu, BBIOMpATh 3aKOHBI W (GOPMYJbI, HEOOXOAUMBbIE IJIsi €€ pelleHHs,
OPOBOAUTH pacy€Thl W CpPaBHUBATh IIOJYYEHHOE 3HAaYeHUE (PU3NUYECKOU
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPoOJIEMbI, KOTOPHIE MOYKHO PEIIUTD MPU MOMOIIU (PU3NIECKUX
METOAOB, HCHOJb3ysl OINWCAHHE HCCIEIOBAaHUS, BBIIEIATh IPOBEPSEMOE
NPEANONIOKEHUE,  OLICHMBATh  IMPABWIBHOCTh  NOpANKAa  IPOBEACHUS
UCCIIEJOBAHNs, J1€J1aTh BHIBOJIbI;

IPOBOJIUTH ONBITHI MO HAOIIOACHUIO (PU3MYECKUX SIBICHUN WU (PU3HMUECKUX
CBOWCTB TeJl (KalWUISIPHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHMs BO3yXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH Ipolecca OCTHIBAHUS U HarpeBaHUs INpHU
U3JIy4YEHUN OT LBETA M3JIydYarollel (IOrIoNarnieil) IOBEPXHOCTH, CKOPOCTh
UCIIApEHMsI BOJABI OT TEMIEPATypbl XKUAKOCTH M IUIOMIAAH €€ IOBEPXHOCTH,
NEKTpHU3alusl Tel W B3aUMOJEHCTBUE  DJIEKTPUYECKHUX  3apsOB,
B3aMMOJICHCTBHE ITOCTOSHHBIX MAarHUTOB, BHU3yallM3allisl MarHUTHBIX IOJIEH
IOCTOSIHHBIX MarHUTOB, ACMCTBUS MarHUTHOIO IIOJISI HA MPOBOJHMK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBHUIaTENsl IOCTOSHHOIO TOKA):
(GopMyIupOBaTh MNPOBEPSIEMbIC MNPEANONOKEHHUS, COOUPATh YCTAHOBKY U3
IPEUI0KEHHOTO 00O0pYyIOBaHUS, OMUCBHIBATH XOJ ONbITa U (POPMYIHPOBATH
BBIBO/JIbI;

BBIIIOJIHATDL IPSAMBIE M3MEPEHHUs TeMIIEpaTypbl, OTHOCUTEIBHON BIIAXXHOCTHU
BO3/yXa, CHJIBI TOKA, HAMPSDKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (DU3MUECKUX BEIMYMH, CPaBHUBATh PE3YyJIbTaThl M3MEPEHHUH C
y4€TOM 3aJJaHHOM a0COIOTHOM MOTPELIHOCTH;

IPOBOJIUTH HCCIIEIOBAHHE 3aBUCUMOCTU OJHON (PU3MYECKON BEIUYMHBI OT
Apyroi ¢  HUCHOJB30BAHMEM  MPSAMBIX  HU3MEPEHHH  (3aBUCUMOCTH
CONPOTHUBIICHUS ITPOBOJHUKA OT €r0 JUIMHBI, IUIOIAAN MTONEPEYHOr0 CEYEHUS
U YAEIBHOTO COIPOTUBIICHMS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA, WAYLIErO
4yepe3 MPOBOJHUK, OT HAIPSOHKEHHWs Ha TPOBOJHUKE, HCCICIOBAHUE



MOCJICIOBATEIPHOTO W TApaUICIBHOTO  COCAWHEHWH  MPOBOIHUKOB):
TJIAHUPOBATh MCCIICOBAHUE, COOMPATh YCTAHOBKY W BBIMOJTHATH U3MEPCHHS,
cienys TPEIIOKEHHOMY IUIaHy, (UKCHpOBAaTh pE3yJbTAThl IMOJTYyYEHHOMN
3aBUCUMOCTH B BHJI€ TaOJWI W TPaUKOB, ACNIaTh BHIBOJABI MO PE3yJIbTaTaMm
UCCIICIOBAHNS;

NPOBOAUTh KOCBCHHBIC WM3MEpeHUs (Pu3ndeckux BenuuyuH (yaenabHas
TEIIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHUE MPOBOAHUKA, pab0Ta U MOITHOCTH
ANEKTPUUECKOTO TOKA): TJIAaHUPOBATH U3MEpPCHUS, cobupaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys] TPEIJI0KCHHONH WHCTPYKIIMH, |
BBIYHCIISATH 3HAUCHHUE BEIIMYUHBI,

coOI0IaTh MpaBWiia TEXHUKU OE30MAaCHOCTH IMPHU paboTe ¢ JIabopaTOPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHUUCCKUX
YCTPOMCTB C ONOpPOM Ha WX OmUcaHUsA (B TOM YHCJIE: CUCTEMa OTOILICHHUS
JIOMOB, THUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUMK
AJICKTPUYECKOW SHEPTHH, dJICKTPOOCBETUTEIIbHBIC PUOOPHI, HarpeBaTeIbHbIC
AIIEKTPOIIPUOOPHI (mpumepsi), DIICKTPUYCCKHE IIPEIOXPAHUTEIIH,
AJICKTPOMArHUT, 3JIEKTPOJIBUTATEIb MTOCTOSTHHOTO TOKA), UCIOJIb3Ysl 3HAHUS O
CBOMCTBax  (U3MUECKMX  SIBICHHMHM W  HeoOXomumble  (u3myeckue
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE PUOOPHI
0 CXeMaM M CXEMAaTHYHbIM PUCYHKaM (KHUJKOCTHBIM TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHErO CropaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl DJIEKTPUUYECKHX IIeTe ¢ MOCiIe0BaTeIbHBIM U
napajyIeIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAYCHUS
AJIEMEHTOB AJIEKTPUYECKUX IICTICH;

IPUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMALIUIO O TIPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUS  (PU3MYECKUX 3HAHWA B TOBCEJHEBHOW JKM3HU A
oOecrieueHusi 0€30MACHOCTH MPU OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHHUS 370POBbS M COOJIIOICHUS HOPM JKOJIOTUYECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEIE;

OCYIIECTBIISITh TOUCK WH(pOpMaiuu pusudeckoro cojepxkanus B MuTepHere,
HAa OCHOBE HWMEIOIIMXCS 3HAHUH W MyTEM CPAaBHEHHS JOTOJHHUTEIBHBIX
WUCTOYHUKOB BBIACIATh WH(MOpPMAIMIO, KOTOpas SBJISETCS MPOTUBOPECUNBON
WJTH MOKET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh TPU BBIOJHCHUN Y4YEOHBIX 3aJaHUi HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MYecKoro coaeprKaHus, CIPABOYHBIE MAaTEPUANBI, PECYPCHI
cetm  HWuTepHer, Bmamerh npuéMaMu  KOHCIEKTUPOBAHHUS  TEKCTA,
npeoOpa3oBaHus HH(DOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



co3JaBaTh COOCTBEHHBIE IHCbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIECHMS,
o0o0miass  uHGOpPMAIMIO M3  HECKOJIBKMX HMCTOYHUKOB  (PU3UUECKOTO
collepKaHMsl, B TOM YHUCJE MyOJMYHO MPEACTaBIATh PE3YIbTaThl NPOEKTHOU
WM HCCIIEIOBATENIBCKOM NESTENBHOCTH, MPU 3TOM T'PAMOTHO MCIOJIB30BATh
U3YYCHHBIH  MOHATUHHBIM  anmmapar Kypca  (U3MKH, CONPOBOXKIAThH
BBICTYILJICHUE IIPE3CHTALUEH;

OpU  BBIMOJIHEHUM Y4YEOHBIX TMPOEKTOB M HCCIEIOBAaHUN (HU3MUECKUX
OPOLIECCOB pacHpelesisiTh O00S3aHHOCTM B TIpyldrne B COOTBETCTBUU C
NOCTaBJIECHHBIMU 3a/1a4aMH, CJIEAUTh 3a BBINOJHEHHEM IUIaHA ACHCTBUU WU
KOPPEKTHpPOBAaTh €ro, AaJeKBaTHO OILIEHMBaTh COOCTBEHHBbIM BKIJIaJ] B
NEATENIbHOCTh TPYIIIbl, BBICTPAaMBATh KOMMYHUKATUBHOE B3aMMOJIEHCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoniy oOydenuss B 9 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHS: CUCTEMA OTCUETA, MaTEpUaIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~MEXaHWYECKOro JBWXKEHHUs, jaedopmarus (ymnpyras,
IJIacTUYeCKasi), TPpeHUEe, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
NEePErpy3Ku, IMEHTP TSIXKECTH, AOCOJIOTHO TBEPAOE TEJO, IEHTP TIKECTH
TBEPAOrO Teja, paBHOBECHE, MEXaHMYECKUE KOJIeOaHWsS W BOJIHBI, 3BYK,
uHGpa3ByK W YIBTPa3BYK,  OJEKTPOMArHUTHBIE  BOJHBI,  IIIKajia
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JATbHO30PKOCTH, CHEKTPHI
UCIyCKaHUsl U TIOTJIOUIeHUs, anbda-, 6eTa- U raMma-u3IydeHus, U30TOIIbI,
sJIepHasl PHEPreTHKa;

pazniuyath SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPAMOJMHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE TMPSMOJMHEHHOE JABMXKEHHE, CBOOOJIHOE
NaJICHUE TEJl, PABHOMEPHOE ABUKEHHE 10 OKPYKHOCTH, B3aUMOJICUCTBUE TEI,
pEaKkTUBHOE JBI)KCHHE, KojebaTenbHOE JBIDKEHHE (3aTyXawlue U
BBIHY)KJICHHBIE KOJeOaHMsI), PE30HAHC, BOJHOBOE JBUKEHHUE, OTpPaKEHHUE
3BYKQ, MPSAMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKECHUE U MPEIIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3lIOKeHHE OEJI0ro CBETa B CHEKTP U
CJIOKEHUE  CHEKTPaJIbHBIX LBETOB, JHCIEPCHUs CBETa, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOrO0 CIEKTpa H3IYy4YEeHHs) IO
ONMCAHUIO UX  XapakTEPHbIX CBOMCTB W HA  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX SBICHHUA B OKPYXKAIOIIEM
Mupe (B TOM uucie (puanueckue [BJICHUS B MPUPOJE: MPUIMBBI U OTJIUBBI,
nBwxeHne TuiaHeT COJHEYHOM CHUCTEMbl, PEAKTHUBHOE JBUYKEHHUE KHBBIX
OpPraHu3MOoB, BOCHPUSITHE 3BYKOB YKUBOTHBIMU, 3eMJIETPSICEHUE,
CECMUYECKHE BOJHBI, LIYHAMH, 3XO, LIBETAa TEJ, ONTUYECKHE SIBJICHUS B



npupoae, OHOJOTUYECKOe JIeWCTBUE BUIAUMOrO, YIbTPapUOIETOBOIO MU
PEHTI€HOBCKOTO  M3JIyYEHUH, €CTECTBEHHBbIH  paJMOAKTUBHBIA  (OH,
KOCMMYECKHE JIyYd, DPaJUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHMHEPAIIOB,
NEUCTBUE PAJUOAKTUBHBIX HM3JIyYEHUH HA OpraHU3M YEJIOBEKa), MPU 3TOM
NEPEBOJIUTh MPAKTHUUYECKYIO 3a/Jauy B Yy4eOHYIO, BBIICIATH CYILIECTBEHHbBIE
CBOICTBA (MpU3HAKK) GU3HUECKUX SBICHU;

OMKCHIBATh M3YYCHHBIE CBOMCTBA T€A W (PU3UYECKHE SIBJICHUS, MCIOIb3Ys
¢u3znueckre BeIWYMHBI (CpefHsii W MIHOBEHHas CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBW)KCHUHM, YCKOPEHHE, MNEpPEMENIEHUE, IyTh, YIJoBasd
CKOpPOCTb, CHWJIa TPEHHs, CHJIa YOPYrOCTH, CHUJA TSIKECTH, YCKOPEHHUE
CBOOOTHOTO Ma/ICHMsI, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYeCKas
paboTa W MOIIHOCTh, NOTEHLMAJIbHASA DSHEPrus Teja, MOJHATOrO HaJ
NOBEPXHOCTBIO  3€MJIM, IOTEHUWAJbHAsE DJHEPrus CXKATOM  MpYKHUHBI,
KMHETUYECKasl YHEPTHsl, NOJIHASI MEXaHWYECKas SHEPrus, MEPUOJ U 4YacToTa
KosieO0aHui, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA,
NOKa3aTelb NPEJIOMIICHUSI CpPElbl), MPU ONUCAHUM IPABUWIBHO TPAKTOBATH
(Gu3MUECKU CMBICT HUCIOJB3YEMBIX BEIMYMH, OOO3HAYEHUS M EIUHMIIBI
¢u3nuecknux BEIUYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIONIUNE JIAHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUUH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (U3UYECKUE SBICHUS U IPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHWS HHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHUUIT CYNEPHNO3ULIMKU CWJI, MPUHIMI OTHOCUTEIBHOCTH [ anmuiesi, 3aKOHBI
HbroToHa, 3aKOH COXpaHEHUs UMIYJIbCA, 3aKOHBI OTPAYKEHUS U MPEIOMIICHUS
CBETA, 3aKOHbl COXPAHEHHUs 3apsSJ0BOTO M MAacCOBOIO YHCEN MPHU SJIEPHBIX
peakuusx, Mpu 3TOM JIaBaTh CIOBECHYIO (hOPMYIHUPOBKY 3aKOHA U 3aMUCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (hU3MUECKHE MPOLECChl M CBOWCTBAa Tel, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTHKO-OPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUMHHO--CJICJCTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ Omopod Ha 2-3 WU3yYEHHBIX CBONCTBA (PU3UYECKHUX SIBICHUM,
(Gu3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a/laud (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHU),
UCTOJB3YysI 3aKOHBI M (OPMYIIbI, CBSI3bIBAIOIINE (U3NYECKUE BEIMYMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHUS 3aJa4yM 3alHMChIBaTh KPATKOE YCIOBHE, BBISBIATH
HEIOCTAIoIIUe WM W30BITOYHBIE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIHI,
HEOOXOAMMBIE IS  peUIeHHs, TMPOBOAUTH Pacy€Thl U OICHHUBAThH
PEANMCTUYHOCTh NOJYYEHHOI'O 3HAaY€HUs (PU3NYECKON BEJTNYUHBI,



pacmo3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIH (PU3UIECKIX
METO/IOB, MCHOJb3Yysl OINHUCAHUE UCCIEIOBAaHUsA, BBIIEIATh MPOBEPSIEMOE
NPEINONIOKEHNE,  OLIGHWBAaTh  MPaBWJIBHOCTh  MOpSAAKAa  MPOBEICHUS
UCCJIEeI0BAaHHUS, 1€JIaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YyJIbTaThl HAOIIOACHUN
Y OTIBITOB;

IPOBOJIUTH ONBITHI MO HAOMIOACHHUIO (PU3MYECKHUX SIBICHUN WU (DU3HMUECKUX
CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs
SHEPIrUH, 3aBUCUMOCTD MEepHOoa KoJeOaHU MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a W KECTKOCTH TPYKHHBI W HE3aBHCHMOCTH OT aMIUTMTYIbI MajbIX
KosieO0aHUi, MPSMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, PA3IOKEHUE Oeynoro
CBETa B CIIEKTP, U3Y4YEHHE CBOWCTB H300paXeHHs B IJIOCKOM 3€pKajie U
CBOMCTB M300pa)keHUs1 NpeaMera B coOuparonieil JuH3e, HaOIIoAeHHe
CIUIOUIHBIX W JMHEHYaThIX CHEKTPOB U3IYyYEHHUS): CAMOCTOSTEILHO COOMpPaTh
YCTAaHOBKY W3 M30BITOYHOT'O Habopa 000pyI0BaHUS, ONMUCHIBATH X0l OTbITa U
€T0 pe3yNbTaThl, (OPMYITHPOBATH BHIBOJIHI;

NPOBOJIUTH TMPH HEOOXOAMMOCTH CEPHUIO TPSIMBIX H3MEPECHHH, OTPEICIIss
CpelHee 3HaueHUWe u3MepseMod BedauuuHbl  ((PokycHOoe paccrosiHue
coOuparolieii  JIMH3bI), OOOCHOBBIBATH  BBIOOp  croco0a  M3MepeHus
(u3MepuTenbHOTO Mpudopa);

OPOBOAUTH  HCCIIEIOBAaHUE  3aBUCUMOCTEM  (PU3MYECKUX  BEIMYMH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCHMOCTH MYyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JBM)XEHHU 0€3 HavyallbHOM CKOPOCTH, Meproja KojiedaHui
MaTEMaTUYECKOTO MasgTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTja OTPaKEHUS
CBETa OT yrJla MaJIeHus U yria MpejoMJIeHUs OT YIJia MaJeHus): TUIAHUPOBATh
UCCJIEIOBAaHNE, CaMOCTOSITEIbHO CcOOUpaTh  YCTaHOBKY, (PUKCHUPOBATH
PE3yNbTATHI MOJIYYCHHONW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TaOJIHUIL
U TpaUKOB, JIeTaTh BBIBOJIBI IO PE3YJITATaM HCCIICIOBAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (PU3NUYECKUX BEJIUYUH (CPEIHSAS CKOPOCTh
U YCKOPEHHE TeJla P PAaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHUE CBOOOIHOTO
najeHusi, KECTKOCTh TPYXKHUHBI, KOIPOUIIMEHT TPEHUS CKOJIBKEHHUS,
MexaHu4yeckas paboTra W MOIIHOCTh, dYacTOoTa W IEpUoj KojeOaHui
MaTEMaTUYECKOTO U MPYKUHHOTO MAasITHUKOB, ONTHYECKAsl CHJIa COOMpPAOIICH
JUH3bl, PAJMOAKTUBHBIA (DOH): IUIAHUPOBATH U3MEPEHUs, COOHUPATH
OKCIIEPUMEHTATBHYI0  YCTAHOBKY U  BBIOJHATH  HM3MEPEHUS,  CIETYS
NPENJIO)KCHHON  WHCTPYKIMH,  BBIUMCIATH  3HAYCHHWE  BEIWYUHBI |
AHATM3UPOBATH MOJYUYEHHBIC PE3YIbTAThl C YUETOM 3aJaHHOU MOTPEITHOCTH
WU3MEPEHHU;

coOJio1aTh MpaBuia TEXHUKU OE30MAaCHOCTU MpHU paldoTe C J1abopaTOpHBIM
000pyI0BaHUEM;



pa3iuyaTh OCHOBHBIE TMPU3HAKM U3YUYCHHBIX (PUBUYECKUX  MOJCINECH:
MartepualibHasi TOUKa, a0OCOJIOTHO TBEPJOE TENIO, TOUCUHBIN UCTOYHUK CBETA,
Jdyd, TOHKas JMWH3a, I[UJIJaHETapHas MOJEIb aToMa, HYKJIOHHAash MOJEIb
aTOMHOTO 5I/Ipa;

XapaKTepU30BaTh MPUHIUIIBI TEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOUCTB C OMOPOM HAa MX OMUCaHMS (B TOM YHUCIE: CIUIOMETP, JATUYUKU
MOJIOKEHHUSI, PACCTOSIHUSI M YCKOPEHHMsI, pakeTa, 3XOJIOT, OUYKH, MEPHUCKOIL,
dboToanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOI, JJO3UMETp, Kamepa
Bunibcona), ucmonb3yss 3HaHMS O CBOWCTBaX (PU3MUECKUX SBICHUU W
HeoOXxoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHBbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHMYECKUX MPOIECCOB MPHU
pelieHny yueOHO--TTPaKTUYECKUX 3aJ1ay, ONTUYECKUE CXEMBI JIJIsl TTIOCTPOCHUSI
n300pakeHUH B IJIOCKOM 3epKajie U cOOMparolel JTUH3E;

MPUBOAUTL MPUMEPHI (HAXOIUTh WH(DOPMAIMIO O TIpUMEpax) MPaKTHIECKOTO
UCIIONIB30BaHUSl  (DU3WYECKUX 3HAHMM B  TIOBCETHCBHOW JKM3HM IS
obecrnieueHus1 0€30MaCHOCTH TIPU OOpaIeHUH C MPUOOPaMH U TEXHUUYECKUMU
YCTPOUCTBAMHU, COXpPAHEHUS 3JI0POBbS M COOJIOICHUS] HOPM SKOJOTHYECKOTO
MIOBE/ICHUSI B OKpYKaIOlIeH cpelie;

OCYIIECTBIISITh MOUCK UH(pOpMaluu pusmdeckoro cojepxkanus B MuTepHere,
CaMOCTOATENbHO  (OpMYyTUPYSd TOHMCKOBBIM  3ampoc, HaxXOIUTh MYyTH
OTIpEJICICHHs]  JIOCTOBEPHOCTH  TOJYYEHHONM HH(pOpMalUud Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JOTIOTHUTENbHBIX HICTOYHUKOB;

UCIIOJIb30BaTh TPU BBIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pu3mdyeckoro coaepkaHus, CIPaBOUYHBIE MAaTE€pUANbl, PECYPCHI
cetu  HWutepHer, Bmamerp npuéMaMM  KOHCIEKTUPOBAHHUS  TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHWS HAa OCHOBE
uHpOpMAIMK W3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO COJEpIKaHMS,
nyOJIMYHO TPENCTaBIATh PE3YNbTAaThl MPOEKTHOM WM WCCIEN0BATEIBCKON
JESTENHHOCTH, TIPU 3TOM TPAMOTHO HCIIOJIb30BaTh MU3YYCHHBIA MOHSITHITHBIN
anmapar u3y4aemMoro pasziena (U3MKA W CONMPOBOXKAATH BBICTYIUICHUE
pe3eHTAIMEN C yUETOM 0COOEHHOCTEN ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro Mupa
bubmmoreka [{OK
11 o - 2
M3HIa - Hayka o fpupose 0 https://m.eds00.ru/7f416194
1.2 du3nyeckue BEIUYUHEI 2 0 1 bubmiorexa HOK
https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 E 1 0 0
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 5
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
2.1 C 1 0 0
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
JIBrykeHre 1 B3aMMOACHCTBHE YaCTHI] bubnmuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 0 0 Eubmorexa HOK
https://m.eds00.ru/7f416194
Wroro no pazgeny 5
Pa3nen 3./IBuskeHHe M B3auMojielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 4 0.25 0
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 0.25 1 bubmotera [JOK

https://m.edso0.ru/7f416194



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

bubmuoreka [JOK

. .B 1 1
33 (ua. Buast cin > 3 https://m.edso0.ru/7f416194
Wroro mo pazueny 23
Pa3nen 4./laBienne TBEPABIX TeJl, JKUAKOCTEH M ra3oB
41 [asnenue. [lepenaya nqaBneHust TBEPAbIMU 3 0 5 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 2
Jlaprierue KuAKOCTH > 0.25 0 https://m.eds00.ru/7f416194
bubmmoreka [{OK
4. A 1
3 TMOC(EpHOE AaBICHHE 6 0 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 6 1 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 20
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [IOK
>1 Pabota  MomHOCTS 3 0.25 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 8 0 2
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 3 1 0 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 14
PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 5 14



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

KosauyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TensioBble siBJIeHUS
bubmmoreka [{OK
11 i 7
CTpoeHHE 1 CBOHCTBA BEICCTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CIDIOBHIC HPOTECChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2.2y1eKTpuYecKue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIE TEJla 7 1 bubnuoreka [IOK
' U UX B3aUMOJIcHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 20 1 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marnuribe seHus 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
FICKTPOMArIHTHA HEydid https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1.Mexanunuyeckue siBJeHHUs
11 MexaHn4ecKkoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTHMCAHHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumMopeiicTBue Ten 20 1 3 bubmmorexa T[TOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pazgen 2.Mexanuueckue KoJie0aHUS U BOJTHBI
bu6mmoreka [JOK
2.1 M o 7 3
CXAMHICCKHE KOJChAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMHICCIHE BOIHEL. JBYX https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nen 3.2/IeKTPOMarHuTHoOE 1MoJie H 3JIEKTPOMATHUTHbIE BOJTHBI

31 DIEeKTPOMAarHuTHOE MOJie U 6 9 bubnuoreka [JOK
' 9JIEKTPOMAarHUTHBIE BOITHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nes 4.CBeToBbICe sIBJICHUS

4.1 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubnmoreka [JOK



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

bu6mmoreka [IOK
4.2 JI 0 6 3
HHIBL H OUTHHECKHE HPHOOPE! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 3 2
AITOEHIE DEIOTO GBETA B CIICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen S.KBaHnToBbIE ABJIEHUS
bu6moreka [IOK
5.1 41 4 1
CITyCKaHHWe U TMOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoeHHE aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A
AICPHEIC peaKt ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6.I1oBTOPHUTEIbHO0-0000 1AM MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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