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INOACHUTEJIbBHAS 3AIIMCKA

[Tporpamma 1o gu3MKe Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMsI COCTaBICHA HA OCHOBE
HOJIOKEHUH U TpeOOBaHUI K pe3ysnbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOM oOpa3oBa-
TenbHOU mporpammbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéTom deaepanbHoi paboueit
nporpaMMsl Bociutanus u KoHuenuu npenojaBanus yueOHoro npeamera «Ouznkay.

Copneprkanue IporpaMMslI 10 (PU3HMKE HAPaABICHO Ha (POPMUPOBAHNE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3alUI0 U3y4eHUs (QU3UKU Ha JesITeIbHOCTHON ocHOBe. B
nporpaMMe 1o GU3UKE YIUTHIBAIOTCS BO3MOXHOCTH YU€OHOTO MpeIMeTa B peaan3aliu TpedoBa-
Hui @I'OC OOO K MmIaHuPyeMbIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJbTaTaM OOy4YeHHS, a
TaKKe MEXIIPEIMETHBIC CBA3H €CTECTBEHHOHAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO
o01m1ero oopazoBaHusl.

[TporpamMa o ¢u3uKe yCTaHaBIMBAET pacHpelesieHue y4eOHOro Marepuana o rojaam
o0yueHus (10 Kj1accaM), IpeJylaraeT IpUMEpPHYIO IOCIIe0BAaTENbHOCTh U3YUEHUs TEM, OCHOBaH-
HYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COACPIKaHUs U y4ETe BO3PACTHBIX OCOOCHHOCTEH 00yya-
IOLUXCA.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO3JIaHMM pabouyeil mporpamMmsbl 1o y4eOHOMY MpeIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIUM JJIsi €CTECTBEHHOHAYYHBIX YU€OHBbIX IIPEIMETOB,
IOCKOJIBKY (PU3UUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, O1Oo-
jorueil, actpoHomMuel u pusudeckoi reorpaduei, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO Kap-
TUHY MHpa, [IpeJocTaBiIsgeT HauboJiee sCHble 00pa3iibl IPUMEHEHHS HayYHOI'0 METO/1a O3HAHUS,
TO €CTh CII0C00A MOJIYYEHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 II1aBHBIX 3a/1a4 (U3NYECKOro 00pa3oBaHus B CTPYKTYpe 00IIero oopa3oBaHMs CO-
CTOUT B (POPMHUPOBAHUN €CTECTBEHHOHAYYHOM IPAMOTHOCTH M HHTEPECA K HAyKe Y 00y4aroIIuXCsl.

N3yuenue ¢u3uku Ha 0a30BOM YypOBHE IpEAINOJaraeT OBJIAJCHHE CICAYIOIIUMHU KOMIe-
TEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO I'PaAMOTHOCTH!

® HAay4HO OOBSICHSTD SIBIICHUS;

® OLEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE€0OBAHNUS;

® HHTEPHPETUPOBATH JIaHHBIE M HCIIOJIb30BATh HAYyYHbIE JI0KA3aTEIbCTBA VISl 1O-
Jy4eHHS BBIBOJIOB.

[lenu n3ydenus: GpU3MKKU HAa ypOBHE OCHOBHOTO 0011ero o0pa3oBaHus omnpeseneHsl B Kon-
LEeNIUU NpenoaaBanus yueoHoro npeamera «Pusnka» B 00pa3zoBaTeibHbIX opranuzanusx Poc-
cuiickoil denepainy, peaau3yoluX OCHOBHbBIE 0011e00pa30BaTeIbHbIE IPOrPaMMBbl, YTBEPKIEH-
Holi pemenneM Kosernn MunucreperBa npocsemieHust Poccuiickoit @enepanuu (IpoToKos oT
3 nexadps 2019 r. Ne [1K4zH).

Henu nzyyenus pU3NKH:

e npuoOpeTeHrne MHTepeca U CTpPEeMJICHUS O0YyJarolMXcsd K HAYYHOMY H3YUYEHHIO MpH-
POIbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MMO3HaHUs U (pOpMHUpOBaHHE HCCIIEI0BA-
TEJILCKOI'0 OTHOILECHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3Y4EeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTABICHUN O PO (PU3UKU IJI1 Pa3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

® pa3BUTHE NpEJCTaBICHUN O BO3MOXKHBIX chepax Oynymieil npodeccruoHanbHON nes-
TEIbHOCTH, CBS3aHHON C (M3HMKOW, MOATOTOBKA K JalibHEWIIeMy OOY4YeHHIO B ITOM
HaIpaBJICHUU.
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JlocTrkeHne 3TUX TeNel MporpaMMBI 1o (pU3KKe Ha YpOBHE OCHOBHOTO 00IIero oopasoBa-
HUSL 00ECTICUNBACTCS PEIICHUEM CIISAYIONUX 3aaY:

® MpUOOpeTEeHUE 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHHUECKUX, TCTUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e npuoOpeTeHHe YMEHUN OMKCHIBATh U OOBSICHITH (PU3UYECKHE SBICHUS C UCIIOIh30Ba-
HUEM MOJYYCHHbIX 3HAHHUIA;

® OCBOCHHME METOJOB PEHICHHS MPOCTEHIINX pacYETHBIX 3aau C UCIIOIb30BAaHUEM (PU3H-
YEeCKUX MOJIETICH, TBOPUECKUX M MMPAKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUU HAOIIOIATh MPUPOIHBIC SIBJICHUS W BBIOJHSATH OIBITHI, JIA0OpaTop-
HbIE Pa0OTHI U HKCIIEPUMEHTATIbHBIE UCCIIEIOBAHUS C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX
puOOpoOB;

e OocBOeHHE NPUEMOB paboThl ¢ HHPOpManuel (pU3MIECKOro CoAep KaHusl, BKIItOYast NH-
dbopMaIuio 0 COBpEMEHHBIX TOCTHXKEHUSIX (PU3UKH, aHAIHU3 U KPUTUYECKOE OIICHHUBaHHE
uHpOpMaLnu;

® 3HAKOMCTBO CO chepamu MPoPeCcCHOHATBHOMN JIEATEITHPHOCTH, CBI3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha JIOCTHKEHUSAX (PU3NYECKON HAYKH.

Ha n3yuenue ¢gusuku (6a30BBIH YPOBEHB) HA yPOBHE OCHOBHOT'O O0IIET0 00pa30BaHUs OT-
Boautcs 238 yacoB: B 7 kimacce — 68 yacos (2 yaca B Hezenro), B 8 kimacce — 68 vacos (2 gaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heeno).

IIpeonacaemviil 6 npozpamme no guzuxe nepeuensb 1a60pamopHvLX pabom u Onvimos HoCUm
PEeKOMEeHOamenvHblli Xapakmep, yuumens oelaem 6b100p nposedeHus 1adopamopusvix pabom u
ONbIMOG € YUEMOM UHOUBUOYANLHBIX OCODEHHOCMEl 00YUAOWUXCA, CRUCKA IKCNEPUMEHMATIbHbIX
3a0aHnutl, NPeoaazaemvlx 8 pamKax 0CHOBHO20 20CYOAPCMBEHHO20 IK3AMEHA NO pu3suKe.



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u e€ poJib B IO3HAHNH OKPY/KaIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, ATEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BennuuHbl. M3mepenue ¢usndyeckux BennuuH. Ousnueckue npubdopsl. Ilo-
TPELIHOCTh U3MEPEHHI. MexayHapoaHas cucTemMa eAMHUL.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKH U3y4aloT npupoay. EcrecTBeHHOHAYYHBIH Me-
TOJI TIO3HAHUA: HAOIIOACHHE, TIOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIIBM)KEHUE THIIOTE3, SKCIIEPHU-
MEHT M0 TPOBEpPKE TUMoTe3, OO0BsiCHEHHEe HabmogaemMoro sBieHus. Onucanue (HU3HUECKUX
SBJICHHUM C IOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. Mexannueckue, TEIIOBBIE, SIEKTPHIECKUE, MATHUTHBIE, CBETOBHIE ABJICHUSL.

2. ®usuyeckue MpubOPHl M IPOLEAYPa OPAMBIX U3MEPEHHIH aHAIOTOBHIM U LU(POBHIM

npudopom.

Jlabopamopmvie pabomol u onvimol.

1. JlaGoparopnas paGora Ne 1 «Onpezienenne Noka3aHUi H3MEPHTEILHOIO IPUOOPaAY.

2. JlaboparopHas pa6ota Ne 2 «3MepeHue pazMepoB MasbIX TeD»

Pa3nen 2. [lepBoHauyajibHbIe CBeJIEHUS 0 CTPOEHUH BelllecTBA.

CtpoeHnue BemecTBa: arToMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAOIIUE TUCKPET-
HOE CTPOEHUE BEUIECTBA.

JBwxenue yactuil BemectBa. CBs3b CKOPOCTH JABMKEHHUSI YACTHI[ C TeMIiepaTypoil. bpo-
YHOBCKOE ABIKeHue, nudPysus. BzanmoaeiicTBie yacTHIl BelECTBa: MPUTSKEHUE U OTTATKHBA-
HUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOSHHUE ra30B, )KUIKOCTEH 1 TBEPABIX (KpUCTAITIIYE-
CKHX) Tel. B3auMOCBsI3b MEXy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSAX M MX
ATOMHOMOJIEKYJISAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Jlemoncmpayuu.

1. HaGmonenne 6pOyHOBCKOTO IBUKEHHS.

2. Hab6mopenue nuddysum.

3. Habmoznenue ABIeHHUI, 00BACHIIOIMXCA PUTSKEHUEM WM OTTAIKMBAHUEM YaCTHUIL

BEILIECTBA.

JlabopamopHvie pabomol u onvimol.

1. OnbiTel 10 HAOMIOIEHHIO TEMIOBOTO PACUIUPEHHS [A30B.

2. OMNBITHI 0 OOHAPYKEHHIO AEHCTBUS CUIT MOJIEKYISPHOTO NPUTSKEHHUS.

Pa3nen 3. /IBH:KeHHe M B3aUMO/IeilicTBHE TeJl.

Mexanunueckoe apuxeHue. PaBHomepHoe u HepaBHOMepHOe JiBHxkeHue. Ckopocts. Cpen-
HSISI CKOPOCTh TIPH HEPABHOMEPHOM JIBH)KEHUU. Pacuér myTH 1 BpeMeHU JABUKCHUSI.

SIBnenue nHepuuu. 3akoH UHEpLKK. B3auMoaeiicTBre Tenn Kak NpUurMHa U3MEHEHHS CKOPO-
CTHU JBWXKEHHMS Tell. Macca kak Mepa HHepTHOCTH Tena. [lmoTHocTe BemecTBa. CB3b MIIOTHOCTH
C KOJTMYECTBOM MOJIEKYJI B €IUHUIE 00bEMA BEIIeCTBA.

Cwta kKak xapakTepucTrKa B3aumoaencTsus ten. Cuma ynpyrocty u 3akoH ['yka. 3mepe-
HUE CUJIBI C TIOMOIIBIO JUHAMOMETpa. SIBIeHUE TATOTEHUS W cuia TspkecTd. Cuma TsDKeCTH Ha
npyrux mianerax. Bec tena. HeBecomocts. CrioxkeHue Cuil, HaNpaBJIE€HHBIX 10 OJHOW MPSIMOI.
PaBuopelictByromas cui. Cuna tpeHus. TpeHue CKOIbKEHHS U TPEHUE MTOKOA. TpeHne B mpupoie
U TEXHHKE.



Jlemoncmpayuu.

Habmionenne MexaHn4ecKoro JABHKSHHS Tela.

N3mepenue CKOpoCcTH MPSIMOIMHEWHOTO JIBHKEHHS.

Habmroienue siBleHus HHEPLIUU.

Habmtoienue u3smeHeHus: CKOpOCTH MpU B3aUMOACHCTBUM TE.

CpaBHEHHE MAacC 10 B3aMMOACHCTBHIO TEJ.

CrnosxeHue cuil, HallpaBJICHHBIX MO OJIHOM MPSAMOIA.

ﬂa60pam0pnble pabomul u onvimai.

JlaGopaTtopHnas padota Ne 3 «M3mepeHnue Macchl Tenay

JlaboparopHuas pabota Ne 4 «M3mepeHne o0bemMa TBEPAOTO TElIay.

Jlaboparopnas padota Ne 5 «OmnpeneneHue MIOTHOCTH TBEPAOTO TEIa»

JlaGopatopnas pabota Ne 6 «/ccnenoBanue CHIIbI yIIPYTOCTHY.

JlaboparopHuas padota Ne 7 «I'pamyrpoBaHue Npy>KUHbI U U3MEPEHUE CUIT TUHAMOMET-

POM»«

6. JlabGoparopHas pabota Ne 8 «VccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOIBXKEHUS OT
TUTOIIAAH COTIPUKOCHOBEHUS TEI M MPHKUMAIOIIECH CHITBI

7. OmbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh PaCTsKEHUS (nedopManuu) MpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

8. OmbIThl, IEMOHCTPUPYIOININE 3aBUCUMOCTh CHUJIBI TPEHHSI CKOJIBKEHUS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

ok wdE

agrwpnE

Pa3nes 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH M ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYECHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTb
JIaBJICHUS Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMHU TEIAMH, KHUIKOCTIMHU U
razamu. 3akoH [lackans. [IlneBMaTuueckrue MauHbl. 3aBUCUMOCTD JIaBJICHUS KHUAKOCTH OT TIy-
ounbl. ['mapocraTinueckuii mapagokc. Coodmarommuecs cocyapl. [ mapaBmudeckne MeXaHu3MBbl.

AtMmocdepa 3emnu u atMmocepHoe naBieHue. [[puuuHsl cynecTBOBaHMS BO3AYIIHOM 000-
nouku 3emuu. OnbiT Toppuuennu. M3mepenne atmochepHOro AaBieHUs. 3aBUCUMOCTh aTMO-
cepHOro JaBieHUsl OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl 11 n3MepeHus aTMocepHOro
JTaBJICHMUSL.

JlelicTBuE XUKOCTH U ra3a Ha Morpyk€HHOE B HUX Teno. BrlTankuparomas (apxume1oBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Llemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenava naBieHUs KUAKOCTHIO U Ta30M.

Coo0bmaroniuecs: CoCybl.

I'mppaBanyeckuit mpecc.

[IposiBnenue nercTBust aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIIKMBAIOLIEH CHIIBI OT 00bEMA NOTPYKEHHON YacTH TeJla U MJIOTHO-

CTH JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIbI BECY BBITECHEHHOU KUJIKOCTH.

8. VYcroBue r1aBaHus TeN: MJIaBaHUE WK MOTPYXKEHHUE Tell B 3aBUCUMOCTH OT COOTHOILIE-
HUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. JlaboparopHas padora Ne 9 «OnpeneneHne BHITATIKUBAIOLICH CUJIBI, AEUCTBYIOLIEH Ha
TEJO0, MOTPYKEHHOE B JKUIKOCTH)

2. JlabGoparopnas padora Ne 10 «MccaenoBaHne 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa

MOTPYXEHHON B )KHUJIKOCTh YaCTH TeJlay

JlaGopatopHas pabota Ne 11 «BplsicHeHHe yCIOBUI MIaBaHUA Tella B AKHUIKOCTH

JlaboparopHast pabora Ne 12 «KoHCTpyrpoBaHUE apeoMeTpa WIH KOHCTPYHPOBAHUE

JIOJKH U OTIpEIETIEHUE €€ TPY30MIOABEMHOCTHY

ouhkwnE

~
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5. OneITHI, IEMOHCTPUPYIONTHE 3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI, IEUCTBYIOMICH HA
TEJIO B KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YACTU Tella U OT IUIOTHOCTH
JKUIKOCTH.

Pa3nen 5. Pabora m MmomHoCTh. JHEprus.

Mexanuueckas pabora. MoLIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, 6JI0K, HAKJIOHHAs TIOCKOCTb. [IpaBuiio paBHOBecus pbryara.
[IpuMeHeHue npaBuiia paBHOBECHS pbluara K 0JI0Ky. «3o0soToe mpaBuio» mexanuku. KI1J1 npo-
CTBIX MeXaHU3MOB. [IpocTbie MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexanuyeckas 3Heprus. Kunetnueckas u noreHunaibHas sHeprus. [Ipespamenne oqHoro
BUJIa MEXAHUYECKOW SHEPTHH B IPYroi. 3aKOH COXPAHEHHUS SHEPTUN B MEXaHUKE.

Jlemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. JIaGopatopHas pabota Ne 13 «BrisicHeHHE yCTIOBHS pAaBHOBECHS pbluara
2. JlaboparopHas padora Ne 14 «Onpenenenue KI1/l HakKIIOHHON TUIOCKOCTH

8 KIIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHHUs BelecTBa. Macca u
pa3Mepsl aTOMOB U MOJIeKY/l. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KHMHETUYECKOU TEOpHUH.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUH BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpPHO-KMHETUUECKO Teopuu. CMaunBaHUe U KallWUIIpHbIE siBJIeHUs. TemnoBoe paciiu-
pEHUE U CHKATHE.

Temmnepatypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TETJIOBOTO ABMXKEHUS YacTull. BHyTpeH-
Hss sHeprusa. CrocoObl U3MEHEHHsI BHYTPEHHEH SHepIruu: Terionepeiaya i COBeplieHre paboThl.
Bunbl Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE.

KonngecTBo TeminoThl. Y aenbHas TEIUNIOEMKOCTh BellecTBa. Termioo0MeH U TEerIoBOe paB-
HOBEcHe. YpaBHEHHME TEIUIoBOro OanaHca. [lnaBieHue M oTBepAeBaHHE KPUCTANIMYECKUX Be-
miecTB. Y enbHas TerioTa miasnenus. [lapoobpazoBanue u konaeHcanus. Mcnapenue. Kunenue.
VY aenbHas Temiaora nmapoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUsI OT aTMOC(HEpPHOro
JIaBJICHUSI.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y IeNbHAs TEIIOTa CrTOPaHUs.

[Tpunummns! padotsl TernoBbix apurateneit KIIJ[ rennosoro npurarens. Temnnosslie nBura-
TEJH U 3alUTa OKpYXKaroUei cpebl.

3aKOH COXPaHEHHUs U MPEBPAILEHUS PHEPIMH B TEIUIOBBIX IIPOLECCAX.

Jlemoncmpayuu.

. HabGmrotenne 6poyHOBCKOTO JBHMKEHUS.

. Habmonenne nuddysun.

. HaGmonenuve siBiaeHnit cMaunBaHusl U KallWJUISPHBIX SIBICHUH.

. Habmoienure TerioBoro pacmupeHus Tel.

. I3meHeHune qaBieHus ra3a npu u3MeHeHHH 00bEMa 1 HarpeBaHUU W OXJTAKICHHH.
. [IpaBuiia uamMepeHus TeMieparypsl.

. Busl Teronepenaun.

. OxJtaxxJIeHHe IpU COBEPLICHUN PabOTHI.

O©COoONO O~ WN K

. HarpeBanue npu coBepiieHrH paboThl BHEITHUMH CHIIAMHU.



10. CpaBuenue TennoémMkocTeil pa3IMYHBIX BELIECTB.
11. Hab6mroneHue KUIIEHUS.
12. Ha6monenue nocTOSHCTBA TEMIIEPATYPhI IIPH ILIABICHUH.

13. Mojenu TemIoBbIX ABUTATEIICH.
Jlabopamopmvie pabomsl u onvimeol.
1. JITaboparopuas padora Ne 1 «lccnenoBanue sSBICHUS TEIJIOOOMEHA MPU CMENTUBAHUU
XOJIOJHOU U ropsiueit BOABI»
. JJabopatopHnas padota Ne 2 «OnpeneneHne yaeabHON TEMI0EMKOCTH BEILIECTBA»
. JJaboparopuast pabota Ne 3 «Omnpenenenue yaeIbHON TEIIOTHI IIABICHHSD
. JJabopatopnas padota Ne 4 «OnpeneneHrne OTHOCUTENBHON BIaXXHOCTH BO31yXa»
. OIBITHI 110 OOHAPYKEHUIO IEHCTBHSI CHUIJI MOJICKYJISIPHOTO MTPUTSKCHUS.
. OIBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOMN COJIM WIIN caxapa.
. OnBITHI 110 HAOJIOACHUIO TETIJIOBOTO PACIIMPEHHS Ia30B, )KUIKOCTEH 1 TBEPIBIX TEIL.
. Omnpenenenue JaBieHUs BO3yXa B OaUIOHE IIITPULIA.
. OTBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00bEMa 1 HarpeBa-
HUS UM OXJIQKICHUS.
10. TlpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOWKA JKUIKOCTH B TEPMO-
METPUYECKOM TpyOKe OT TeMIeparyphl.
11. HaGmoneHne U3MEHEHUs BHYTPEHHEN SHEPTUU Tela B pe3ysbTare TeIUIonepe auu 1
paboThl BHELIHUX CHJIL.
12. HccnemoBaHue SBICHUS TEIIO0OOMEHA IPU CMEUIMBAHUN XOJIOTHOW M TOPSTUEH BOMBI.
13. OmnpeneneHne KOIMUECTBA TEIJIOTHI, OIYYEHHOTO BOJION NP TEINIOOOMEHE C Harpe-
THIM METAJNINYECKUM LIWJIUHAPOM.
14. Onpenenenue yaenbHON TEIIOEMKOCTH BEILLIECTBA.
15. HccnenoBanue npoiecca UCHapeHHs.
16. OmnpezneneHue OTHOCUTEIHHON BIAXKHOCTU BO3yXa.
17. Omnpenenenue yaeabHOM TEIUIOTHI IUIABJIEHUS JIbJA.

OO ~NO O WN

Pa3nen 7. JnekTpuyecKkue U MAarHUTHDIE SIBJICHHS.

DnekTpuzanus Tei. J[Ba poaa dIeKTPUIECKUX 3apsiioB. BzauMoaeiicTBue 3apsikKeHHBIX TEI.
3akon Kynona (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEN OT BEIMUYUHBI 3apsI0B U
pacCTOSTHUS MEXKy TEeJIaMu).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuun cyneprno3unun
AIIEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAoB. DIEMEHTApHBIM 3JeKTpuyeckuil 3apsa. CTtpoeHue
atoma. [IpoBOAHUKY U JTUAIEKTPUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

DNIEKTPUUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHUS AIIEKTPUUECKOTO TOKA. MICTOYHMKH TOCTO-
SIHHOTO TOKa. JIeHCTBUS 2JIEKTPUYECKOTO TOKA (TEIIOBOE, XMMUYECKOE, MATHUTHOE). DJIeKTprYe-
CKHI TOK B 5)KMJIKOCTSIX U T'a3ax.

OnekTpuyeckas 1nenb. Cuia Toka. DJeKTpudeckoe HanpsikeHne. ConpoTUBICHUE TTPOBO/I -
HUKa. Y JIeJbHOE COMPOTUBIIEHHE BellecTBa. 3akoH Oma Jis yuacTtka uend. [locnenoBarensHoe u
napajuieIbHOE COSUHEHNE TTPOBOTHUKOB.

PaGota 1 MOITIHOCTD 2NEKTPUUECKOro ToKa. 3akoH [koyns—JIeHa. DnekTpudyeckue 1enu
Y TTOTPEOUTENH IIEKTPUUIECKON dHEpTrun B ObITy. KOopoTkoe 3ambIkaHue.

[TocTostHHbIe MarHuTHl. B3auMozeiicTBUE MOCTOSTHHBIX MarHUTOB. MaruutHoe nose. Mar-
HUTHOE TT0JIe 3EMJIU U €r0 3Ha4eHUE I )KU3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MoJIe JJIeK-
TPUYECKOTO TOKa. [IpuMeHeHue 371eKTpOMarHuToB B TEXHUKE. JelicTBHE MAarHUTHOTO IMOJsl HA
MIPOBOJTHUK C TOKOM. DJIEKTPOIBUTATEIb MOCTOSTHHOTO TOKa. VCIIOIb30BaHNe JIEKTPOABUTATENCH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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OnbiTel apanes. SABnenue snekTpoMarauTHON UHAYKUMHK. [IpaBuio JIeHna. DnekTporene-
patop. CriocoObI OTyYeHUS NEKTPHUSCKON SHEPTUU. DIIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX HC-
TOYHHKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa poaa 3JIEKTpUUYECKUX 3apsA/I0B U B3aUMOJICHCTBUE 3apsKCHHBIX TEI.
VY CTpolCcTBO U IEUCTBUE AIEKTPOCKOTA.

DIIeKTpOCTaTUYECKAss NHIYKIHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKYN U TUIIEKTPUKH.

MopaenupoBaHu€ CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO MOJISL.

M cToyHHKM TOCTOSSHHOTO TOKA.

WooNOOThwWNE

JIefiCTBHS 3JIEKTPUYECKOTO TOKa.

10 DNEKTPUUYECKUN TOK B KHUIKOCTH.

11.Ia30Bs1it pasps.

12. 3smepenue Cuiibl TOKa aMIIEPMETPOM.

13. V3mepenue 31eKTpUYECKOTO HANPSHKEHUS BOJIBTMETPOM.

14. PeocraT u MarasuH CONPOTHBIICHHUIA.

15. B3anmoieiicTBIE TOCTOSTHHBIX MArHUTOB.

16. MozenupoBaHue HEBO3MOKHOCTH Pa3IelICHUs [OII0COB MATHKUTA.

17. MopenupoBaHie MAaTHUTHBIX MTOJIEN MOCTOSHHBIX MATHUTOB.

18. OmsiT Dpcrena.

19. MaruuTHOE 110J1€ TOKA. DJIEKTPOMArHHUT.

20. JleiicTBHE MArHUTHOTO MOJISt HA IPOBOJHHUK C TOKOM.

21.2nexTpoaBuraresb HOCTOSHHOTO TOKA.

22.ViccenoBanue sIBJICHUS DJIEKTPOMArHUTHON HHTYKIIHH.

23. Omnbiter dapajes.

24.3aBUCHMOCTH HAIPaABIICHHS MHIYKIIHOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHHS.

25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomusl u onvimel.

1. JlaGoparopnas padota Ne 5 «M3mepenue u peryaupoBaHUE CHIIBI TOKa

2. Jlaboparopnas pabota Ne 6 «M3mepeHne U peryiupoBaHUe HAMIPSKSHUSD)

3. Jlabopatopnas pabdota Ne 7 «3aBHCHMOCTB JIEKTPUYECKOTO CONPOTHBIICHHS MTPOBOI-
HUKa OT €ro JJIMHBI, TUIOIIA/IA IOTIEPEYHOT0 CEUCHHUS U MaTepuaia

4. JlabopatopHas padora Ne 8 «IIpoBepka mpaBwia JUIsl CHIIBI TOKA MPH TapauIeTbHOM

COCTMHEHUU PE3UCTOPOB)

5. JlabGoparopHas pabota Ne 9 «Onpenenenue paboThl U MOITHOCTH AJIEKTPUUYECKOTO TOKa

6. "[IpuMeHeHuEe HIEeKTPOMArHUTOB B TEXHHKE.

7. JlaGoparopras pabora Ne 10 «/3ydeHne neiiCTBUS MAarHUTHOTO TIOJISl HA TTPOBOIHHK C
TOKOM»

8. JlaGoparopuas padorta Ne 11 «KoHcTpyHpoBaHHe W U3y4eHHE paOOTHI IJICKTPOIBUTA-
TS

9. OnbITHI IO HAOTFOICHUIO AIEKTPU3AIMH TeJl HHAYKIIUEH U TIPU COMPUKOCHOBEHHH.
10. UccnenoBanue AeHCTBHS AIEKTPHUUECKOTO MOJIS HA IPOBOAHUKU U TUDIIEKTPUKH.
11. Cbopka u mpoBepka pabOThI IEKTPUUECKOM IETH MOCTOSHHOTO TOKA.

12. 3mepenue u peryinupoBaHue CUIIbI TOKA.

13. M3mepenue u peryimpoBaHue HATPSHKCHHUS.
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14. UccnenoBaHnue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Y€pe3 PEe3UCTOp, OT COMPOTUBIICHUS
pe3UcTOpa U HAINIPSHKEHUS Ha PE3UCTOPE.

15. OnbITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTHUBIICHHUS MPOBO/I-
HUKa OT €ro JUIMHBI, TUIOLa/I1 MONEPEYHOro CEYCHHs U MaTepurara.

16. IlpoBepka npaBuIIa CI0KEHUS HAMIPSKEHUH MTPH MOCIIEI0BATEILHOM COSTUHEHNH JIBYX
PE3UCTOPOB.

17. IlpoBepka npaBuiia AJsl CUIIbI TOKA IIPY NApAJUIETbHOM COEIMHEHUH PE3UCTOPOB.

18. Omnpenenenuie pabOTHI AIEKTPUUECKOTO TOKA, UIYLIETO YEpe3 PE3UCTOP.

19. Onpenenenne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIICISIEMOM Ha PE3UCTOPE.

20. UccnenoBanue 3aBUCIMOCTH CUJTBI TOKA, UIIYILETO YEPe3 JAMIIOUKY, OT HAMPSKEHUsSI Ha
HEH.

21. Onpenenenue KIIJ] narpeBarens.

22. UccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHS TOCTOSIHHBIX MarHUTOB.

23. VI3yueHne MarHuTHOTO TOJIS MOCTOSTHHBIX MAarHUTOB NP UX 00BEAMHEHUU U pa3elie-
HUU.

24. UccnenoBanue NEHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

25. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOAECHCTBUS KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTyIIKeE.

26. M3yueHue neiCTBUS MArHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

27. KoHnctpynpoBaHue U u3y4eHue paboThl SJIEKTPOIBUTATEIS.

28. Nsmepenue KI1]I snexTpoaBurareabHO yCTaHOBKH.

29. OnbITHI 110 UCCIIEIOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH: UCCIEIOBAHUE U3-
MEHEHUI 3HAU€HUs U HalpaBICHUs] MHYKIIMOHHOTO TOKa.

9 KUIIACC

Paznen 8. Mexannueckue siBJIeHUsl.

Mexanundeckoe nBrmxeHne. MarepuanbHasd Touka. CucreMa orcuéra. OTHOCUTEIBHOCTD Mée-
XaHUYECKOro JIBIKEHUs. PaBHOMepHOe npsMonMHelHoe nBrxkeHne. HepaBHOMepHOE npsMoIu-
HeliHoe ABrkeHne. CpeHss 1 MTHOBEHHAs! CKOPOCTb Tejla TP HEPAaBHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHoyckopeHHOE npsMonuHelHoe aBmkeHne. CBoboaHoe najnenue. OnbITh
lNanunes.

PaBHOMepHOE ABMKEHNE TTO OKpYX)HOCTU. [lepuon u yacrorta obpamienus. Jluneinas u yr-
JI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

Ilepssriit 3akoH HeroTona. Bropoii 3akon Herotona. Tpetuit 3akoH HeroTona. [IpuHnumn cy-
NEPIIO3ULIAN CHUIL.

Cuita ynipyroctu. 3akoH ['yka. Cuna TpeHus: Ciiia TPeHHs CKOJIBKEHHUsI, CUjla TPEHUS T10-
KOs, Ipyrye BUJbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHUE CBOOOIHOTO MajieHus. JBuxke-
Hue miaHeT Bokpyr Connua. [lepBas kocMudeckas ckopocTb. HeBecomocTh U neperpys3ku.

PaBHOBecue MatepuanbHON TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPOTO Tena
C 3aKpEIIEHHON OChIO BpaleHus. MomeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. U3menenne nMiyinbsca. mnynbsc cuibl. 3akoH coXpaHeHHs UMIysbcea. Pe-
aKTHUBHOE JIBUYKEHUE.

Mexanunueckasi paboTa 1 MOIUTHOCTb. PaboTa cui TskecT, ynpyroctH, TpeHust. CBs3b 3Hep-
ruu u pabotsl. [loTeHanpHas sHeprus Tena, MOJHATOTO HaJl MOBEPXHOCThIO 3eMiH. [loTeHnu-
aJbHAsl SHEPTUs C)KaTOU NpykuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUUECKON DHEPIHH.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYEeCKOTO JBUKEHHS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.
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CpaBHEHME MyTEW U TPACKTOPHUI ABMKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO pa3-
HBIX TEJ OTCUETA.

W3mepeHne CKOpocTH M yCKOPEHUS IPSIMOIMHENHOTO IBUKEHUSL.

HccenenoBanue npru3HakoB PaBHOYCKOPEHHOIO JBUKEHUS.

Habmroienue nBU>KeHUs Teja 1o OKPY>KHOCTH.

HabumroneHne MexaHUYEeCKUX SIBICHUH, IPOUCXOASIIUX B cucTeMe oTcuéTa «Tenexka»
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIIbHO KaOuHeTa (PU3UKU.
3aBUCHUMOCTb YCKOPEHMSI T€JIa OT MACChl T€Ja U JEHCTBYIOLIEN Ha HETO CHIIBIL.
Habmtoienue paBeHCTBa CHII IIPU B3aUMOJCHCTBUU TEl.

W3meHeHune Beca Tena pu YCKOPEHHOM JIBUYKEHUH.

. Ilepenaya umnynbca npu B3aUMOAECHCTBUY TEN.

. IIpeobpazoBanus 3HEPrUM IIPU B3aUMOJECHCTBUU TEl.

. CoxpaHeHue uMIynbca pu HEYNIPYroM B3aUMOJIEHCTBUN.

. CoxpaHeHue UMITyJibca IpU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

. HaGnroienue peakTHBHOTO JBM>KEHUS.

. CoxpaHneHne MeXaHMYECKOM YHEPTUHU TPH CBOOOTHOM aICHUH.

. CoxpaHeHre MeXaHU4ECKOM SHEpruy IpH JBUKEHUH TeJa M0J] IeHCTBUEM MPYKUHBI.

Jlabopamopnusie pabomsl u onvinot.

1.

o

oo

10.

11.
12.
13.
14.
15.

16.

JlaboparopHas pab6ora Ne 1 «OrmpeneneHue yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUIOCKOCTH

JlaboparopHas padota Ne 2 «OnpeniesieHre KECTKOCTH MPYKUHBID»

JlaboparopHas pabora Ne 3 «Onpenencane ko3 HUIIMEHTa TPSHUSI CKOJTBKCHHS
Jlaboparopnas pabota Ne 4 «Onpenenenure paboOThl CUJIbI TPEHUS MIPH PAaBHOMEPHOM
JIBYDKEHUH TeJIa TI0 TOPU30HTAIBHON MOBEPXHOCTH

JlaboparopHas padota Ne 5 «M3y4ueHne 3aKk0oHa COXPAaHEHHS SHEPTUN
KonctpyupoBanue TpakTa Ui pa3roHa v JaJIbHEHIIEro paBHOMEPHOTO JIBMKEHUS 111a-
pHKa WIN TEJICKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHS Opycka WM JBM)KEHHUS LIapuKa IO
HAKJIOHHOM TJIOCKOCTH.

Omnpenenenne yCKOpEHUs Tela PU paBHOYCKOPEHHOM JIBUKECHUH 110 HAKIIOHHOM TIITOC-
KOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBIDKEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTE3bI: €CIIM MPH PABHOYCKOPEHHOM JIBHYKEHHU 0€3 HaJyaJIbHOW CKOPOCTH
IYTH OTHOCATCS KaK psii HEYETHBIX YMCET, TO COOTBETCTBYIOIUE TPOMEKYTKH BPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBXEHHUS OT CUJIbl HOPMAJIbHOTO JaBiie-
HUSL.

Omnpenenenne kKodphUIIUEHTa TPEHHS CKOJIBKEHUS.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenne padOTHI CHIIBI TPEHUS IIPH PABHOMEPHOM JBIDKEHHH TeJa 10 TOPU30H-
TaJIbHOM MOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOIBEME Tpy3a C HCIOIB30BaHHEM HEIO-
JIBMDKHOTO U TIOZIBMIKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHHs SHEPTHH.

Paznen 9. Mexannueckue K0/1e0aHUs U BOJIHBI.
KonebarenbHoe npukenne. OCHOBHbIE XapaKTEPUCTUKU KoeOaHUil: Mepro/l, 4acToTa, aM-

IJInTyaa.

MaremaTnueckuil U MPY>KUHHBIA MasTHUKH. [IpeBpalienne sHepruu npu Koaedarenb-

HOM JIBUXXCHUU.
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3aryxatomue Kosnebanus. BeiHykaeHHBIC KoneOanus. Pezonanc. MexaHn4yeckue BOJIHBI.
CaolicTBa MexaHW4YeCKUX BOJIH. [Ipo/IosIbHEBIE U TIOTIEpEeUHbIe BOJHEI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaneHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3Byk. ['pomMKocCTh 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3ByKa. IHppa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
1. HaGmroneHue Koye0aHMi TEN MO JSHCTBUEM CHJIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HaoGnronenue BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.
PacnpocTpanenue npoAoiabHbIX U OMEPEUHbIX BOJIH (Ha MOJIETIH).
Habnroienre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlaﬁopamopnue pabomul u onvimol.
1. JlaGoparopnas padota Ne 6 «OrmnpejeneHue 4acTOThl U MEpHoIa KOJCOaHUH MPYKUH-
HOT'O MasITHUKA)
2. Jlaboparopnast pabota Ne 7 «lIpoBepka HE3aBUCMMOCTH Tepuojaa KoJieOaHHH Tpys3a,
MIOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
Omnpenenenue 4acToThl ¥ MEPUOJIa KOJIeOaHU MaTEMaTUYECKOTO MasiTHHUKA.
Omnpexnenenne 9acTOTHI M IEPHO/Ia KOJIEOaHUH MPYKMHHOTO MasiTHUKA.
5. HccnenoBaHue 3aBUCHUMOCTH IEpHOJa KoyieOaHHI MOJABEIICHHOTO K HUTH Tpy3a OT
JUTHHBI HATH.
6. HccnemoBanue 3aBUCMMOCTH MepUOJia KOJIeOaHUN MPYKUHHOTO MAasSTHHUKA OT MAacChl
rpysa.
7. TIpoBepka HE3aBUCUMOCTH IepHOJa KoeOaHHi rpy3a, MOABEIIEHHOTO K HUTH, OT
MAaccChI Tpy3a.
8. OmbITHL, AEMOHCTPUPYIOIIE 3aBUCUMOCTb IEPHUO/1a KOJICOaHHH MPY>KUHHOTO MasiTHUKA
OT MAacCChI Tpy3a U KECTKOCTH MPYKUHBI.
9. HMsmepeHue ycKOpeHHsI CBOOOTHOTO MaCHHUS.

SRS RN

~ow

Paznen 10. DiekTpoMarHuTHOe 1oJie M 3JIeKTPOMATHUTHBIE BOJTHBI.

DJEKTPOMAarHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOWMCTBA AIIEKTPOMArHUTHBIX
BoJH. [1Ikana sekTpoMarHuTHBIX BOJIH. VCHoIb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM
CBSI3H.

OnekTpoMarHuTHas rnpupoja ceera. CKopocTh cBera. BosHOBBIE CBOMCTBa cBeTa.

Hemoncmpayuu.

1. CoiicTBa 3€KTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie padomol u onvimel.

1. U3ydeHue CBOICTB 371€KTPOMAarHUTHBIX BOJIH C IIOMOIIIbIO MOOMIIBHOTO TeIe(OHA.

Pa3nen 11. CBeToBble siBJICHUS.

JlyueBas moznens cBera. Mcrounuku ceera. [IpsamonuHeliHoe paciipocTpaHeHHE cBeTa. 3a-
t™eHus ConHna n JIynsl. OtpakeHne cBera. [1nockoe 3epkano. 3aKkOH OTpa)XeHUs CBETA.

[Tpenomnienue cera. 3aKoH NpesoMiIeHUs cBeTa. [olHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne MOIHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

JIunza. Xoxa nmyueit B nunH3e. Ontudeckas cuctema QoToarnmnapaTa, MUKpPOCKOIA U Telle-
ckona. ['na3 kak ontuyeckas cucrema. ban3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CriokeHne CrieKTpaabHBIX [[BETOB.
Hucniepcus cera.

Hemoncmpayuu.

1. IIpsmonuHeitHOE pacpocTpaHEHHE CBETA.

2. OtpaxeHue cBera.
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11.
12.

12

[Tomy4yenue n300pakeHUi B TIIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajlax.
IIpenomuenue ceera.

OnTHudyecKuii CBETOBO/I.

Xon ydeid B COOMpPArOIIeH JIMH3E.

XoJ1 Ty4del B pacCerBarOLIEH JIMH3E.

[Tomryuenue n300paskeHUH C TOMOIIBIO JIHH3.

[Tpunnun aeicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

Mogens riasa.

Paznoxenue 6emoro ceera B CIEKTp.

[Tomryuenue 6e0ro cBETa MPU CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvime.

1.

2.

o gk

© oo~

10.

Jlaboparopuas pabota Ne 8 «ccnenoBanrue 3aBUCUMOCTH YTJIa TIPETIOMIICHUSI CBETO-
BOTO JIy4a OT yIJIa NaJICHUS] Ha TPAHHIIE «BO3IYX-CTEKIIO)

Jlaboparopnas padora Ne 9 «OmnpeneneHre GOKyCHOTO PacCTOSHUS U ONTHYECKOM CHITBI
COOMpAIONICH JTMH3BI

Jlaboparopras padora Ne 10 «OmbITH 110 pa3iokKeHUIO OSIOr0 CBeTa B CIIEKTP U BOC-
NPUATHUIO IIBETA TPEAMETOB TP UX HAOIIOJACHUH Yepe3 IIBETOBbIC (UIBTPHI
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUsI CBETOBOTO JIyda OT yriia MaIeHusl.
W3yueHne XapakKTepUCTUK U300paKEHUS MPEIMETA B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH YIJla IPEIOMIICHHUS! CBETOBOTO JIy4a OT yIjla MaJeHus Ha
IPaHUIIC «BO3yX—CTCKIIO.

[Toryuenue n300paskeHUH C TOMOIIBI0 COOMPAFOIICH JIMH3HI.

Onpenenenue GOKYCHOTO PACCTOSHUS U ONITHYECKOM CHITBI COOUPAIOIICH JIMH3HI.
OnBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.

OnBITHI O BOCIIPUSATHIO I[BETA IIPEAMETOB IIPH MX HAOIIOJCHUN Yepe3 I[BETOBbIC (DHIIb-
TPBI.

Paznen 12. KBanToBbIe IBJIEHHS.

OmnswiTel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaTsIe CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a, 6eTa- u ramma-uznydenus. CTpoeHrne aToMHOro siapa. HykioH-
Has MOJIeJIb aTOMHOro sigpa. M3oronsl. PagnoaktuBHbie npepamieHud. [lepuon nomypacnaga
aTOMHBIX SJIEP.

SnepHble peakiuu. 3aKOHBI COXpPaHEHUs 3apsS0BOTO U MACCOBOTO YMCENl. DHEPTHs CBSI3H
aTOMHBIX si7iep. CBsA3b Macchl U HHEPruu. Peakiiuu cuHTe3a u nenenusd saaep. ctouHnku sneprumn
Connna u 3BE311.

SnepHas sHepretuka. JIencTBUSA paAMOaAKTUBHBIX U3J1yYCHUN HA KUBbIE OPraHU3MBbI.

Hemoncmpayuu.

1. CnexTpbl U3Iy4€HHUS U MOTJIOIIEHUS.

2. CrnekTpsl pa3IMyHbIX Ia30B.

3. Cmektp BogopoIa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOMIMUX U3TYyUEHHH.

6. Perucrpanus u3nydeHus IPUPOTHBIX MUHEPAJIOB U TIPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroseHue CIUTONIHBIX W JIMHEHYATHIX CIIEKTPOB H3ITYUCHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUN YACTHIIBI IO TOPMO3HOMY ITYTH (110 OTO-
rpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOLYIb.
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[ToBTOpHTENEHO-0000IIAOIINI MOTYJTb IPEIHA3HAYCH VISl CHCTEMATH3alluA U 0000IIEeHUS
MPEIMETHOTO COACPIKAHMSI M OTBITA ACITEILHOCTH, TIPUOOPETEHHOTO TP U3YyYSHUH BCETO Kypca
(GU3KKK, a TaKKe IS MOJATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY SK3aMEHY MO (U3MKE JIJIs
00y4aromuxcsi, BBIOPABIINX 3TOT Y4EOHBIH MpeIMeT.

[Tpu M3y4eHHH JAHHOTO MOAYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI ACSITEILHOCTH,
HA OCHOBE KOTOPBIX 00€CIeUYnBACTCS JOCTHIKCHHE MPEIMETHBIX H METalPEeIMETHBIX TUIAHUPYE-
MBIX PE3yJbTaTOB 00y4YeHUs, (HOPMHUPYETCS €CTECTBEHHOHAYYHAs IPAMOTHOCTh: OCBOCHHE HAYY-
HBIX METOJIOB UCCJICIOBAHUS SIBJICHUI MPUPOIBI M TEXHUKH, OBIIQJICHUE YMEHUSIMU OOBIICHSITH (hU-
3MYECKUE SBJICHUS, IIPUMEHSS MOJIyYCHHBIC 3HAHUS, PEIIaTh 3a/1a4, B TOM YHCJIC KaueCTBEHHBIC
U DKCTIEPUMEHTAIbHBIEC.

[TpuHIMITHATIBHO JEATEIPHOCTHBIA XapaKTep JaHHOTO pa3jelia peaiu3yeTcs 3a CUET TOro,
9TO 00yYaIONINECs BHIOJHSIOT 33/I1aHUs, B KOTOPBIX MM IPEIIaraercs:

- Ha OCHOBE TOJIyYCHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBACHATH (PU3NUYCCKUE SIBIICHUS
B OKPYKAOIIIEeH MIPUPOJIC U TIOBCSTHEBHOM KU3HU;

- MCTIOJIb30BaTh HAYYHBIC METOJBI UCCIIEAOBAaHUS (DU3NICCKHUX SBICHHI, B TOM YHCIE IS
MIPOBEPKHU THITOTE3 U MOJTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HAaM0OJEE€ BAXKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUICCKOTO UCITOJIb30BAHUS PA3IMYHBIX UCTOYHHUKOB YHEPTHH HA OCHOBE 3aKOHA
IPEBPAICHHS K COXPAHEHHSI BCEX M3BECTHBIX BUOB YHEPIHUHU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3y4yenne GU3MKN Ha ypOBHE OCHOBHOT'O OOILIETO 0Opa30BaHMs HAIPABICHO HA JOCTHKE-
HHE JINYHOCTHBIX, METAIIPEIMETHBIX U ITPEIMETHBIX 00pa30BaTEIBLHBIX PE3YIbTATOB.

B pesynbraTte uzyuenus (pu3MKU Ha ypOBHE OCHOBHOTO 00IIIEero o6pa3oBaHus y 00ydarorie-
rocst OyayT cOopMHUPOBaHbI CIIEAYIOIINE TMYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

- IPOSIBIICHHE UHTEPECa K UCTOPUH H COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (pr3ndeckoit
HaYKH;

- ICHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(PHU3UKOB,;

2) rpaKIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

- TOTOBHOCTb K aKTHBHOMY Y4acTHIO B 00CYXICHUHU OOIIECTBEHHO 3HAYMMBIX U ITHYECKUX
npo0JieM, CBA3aHHBIX C MPAKTHYSCKUM IPUMEHEHUEM JTOCTHKCHUH (Ppusnky;

- OCO3HAaHUE BAKHOCTH MOPAJIbHO-ITHYECKUX NPUHIIUIIOB B ESTEIEHOCTH YYEHOTO;

3) 3CTEeTHYECKOr0 BOCTUTAHUS:

- BOCTIPHATHE ICTETHYECKHUX KauyecTB (PM3MUECKON HAayKH: €€ rapMOHHMYHOTO IIOCTPOCHHS,
CTPOTrOCTH, TOYHOCTH, JTAKOHHYHOCTH;

4) IeHHOCTH HAYYHOTO MO3HAHMSI:

- OCO3HaHHE IIEHHOCTH (PU3MYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTA ITO3HAHUS MHUDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, Ba)KHEHIIIEH COCTABIIAIONICH KYIbTYPHI;

- pa3BUTHE HAYYHOH JIF0003HATEIILHOCTH, HHTEpPECa K UCCIICIOBATEIILCKOM JISSITEbHOCTH;

5) opmupoBaHus KyJIbTYpPbI 310POBbSI M YMONHOHAIBLHOIO 0JIATONOJIYYHsI:

- OCO3HaHHE IIEHHOCTU 0E30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, B)KHOCTH IPaBHJI 0€3011aCHOTO TIOBE/ICHHS Ha TPAHCIIOPTE, HA JIOPOTaX, C 3JIEKTPHYECKUM
Y TEIUIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIOBHSIX;

- c(OpPMUPOBAHHOCTH HAaBBIKA Pe(IICKCUH, TPU3HAHUE CBOETO TpaBa Ha OIIUOKY U TaKOTO
e TpaBa y APYroro 4ejioBeKa;

6) TPyA0BOr0 BOCHIHTAHUS:

- aKTHBHOE yJYaCTHE B PEIICHUU MPAKTHYECKUX 337134 (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3aliH, TOPOAA, Kpast) TEXHOJOTMYECKOH M COIMAIbHOW HAINPaBIEHHOCTH, TPEOYIOIIUX B
TOM YHCIIe U HU3NUSCKUX 3HAHMIA;

- MHTEpeC K MPaKTHYECKOMY H3Y4YEHHIO MPOECCHid, CBI3aHHBIX C (PU3NKON;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS S

- OpUEHTAIMS Ha IPUMEHEHNE (PU3MYECKUX 3HAHUH ISl PEIICHHs 3aa4 B 00JIaCTH OKpY-
KaIoIIed cpeibl, TNITAHUPOBAHHUS MTOCTYITKOB U OLIEHKU UX BO3MOYKHBIX MOCJIECTBUI ISl OKpYIKa-
IOLLEH Cpeabl;

- 0CO3HAHUE TJI00aTBHOTO XapaKTepa IKOJIOTHYSCKHUX MPOOIeM U IyTel UX PelICHUs,

8) aganTanuu K N3MEHSIIOIIMMCSI YCJIOBHSIM COLUAJILHOW M IIPHPOIHON Cpebl:

- TOTPEOHOCTH BO B3aMMO/ICHCTBUH TP BBIMOIHEHUH UCCIICJOBAHHUI M TIPOSKTOB (PH3HYe-
CKOM HalpaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUUECKYIO JICATSIbHOCTD;

- MOTPeOHOCTh B ()OPMUPOBAHUY HOBBIX 3HAHHI, B TOM YHCIIE (POPMYIUPOBATH MJIEH, TIO-
HSTHS, TUIIOTE3bI O PU3NIECKUX 00BEKTAX M SBICHUSIX;

- 0CO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHHI M KOMIIETCHTHOCTEH B 00JIACTH (DH3HKH;

- IUIAHKPOBAHKE CBOETO PA3BUTHSI B IPHOOPETEHUN HOBBIX (DH3MUSCKUX 3HAHHIA;

- CTpeMJICHHE aHAJTM3UPOBATh M BBISBIATH B3aUMOCBSI3M IPUPOJIBI, OOIIECTBA U IKOHO-
MHKH, B TOM YHCJIE C UCTIOJIB30BaHUEM (DU3MUSCKUX 3HAHHIA;

- OIICHKA CBOMX JCHCTBUH C Y4ETOM BIHMSHUS Ha OKPY)KAIOIIYIO CPEIY, BO3ZMOXHBIX TJIO-
OaJILHBIX MOCJIEICTBUM.
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METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs porpaMMbl o pU3MKe Ha YPOBHE OCHOBHOTO 0011ero oopa3ona-
HUs y oOyyarorierocst 0yayT chopMUPOBAaHbI MeTaNlpeAMeTHbIE Pe3yJabTaThl, BKIIIOUYAIOIIHUE 10-
3HaBaTENIbHbIC YHUBEpPCAIbHBIE YUeOHBIC NEHCTBHS, KOMMYHUKATUBHBIC YHHBEpPCAJIbHBIC Y4eO-
HBIE JCHCTBUSI, PETYJIATUBHbBIC YHUBEPCAIbHBIE YUeOHbIC ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eiCTBHS

Ba3oBble JJoruuyeckue aeiicTBUA:

BBISIBIISITh M XaPaKTEPU30BATh CYIIECTBEHHbBIE IPHU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS Il 0000IICHHMS
Y CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYUS B PacCMATPUBAEMBIX (DaKTax, JaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHHSIM;

BBISIBIISITH IIPUYMHHO-CIICACTBEHHBIC CBSI3U TPU U3YYCHUN (HU3NICCKUX SIBICHUHA U TIPO-
IIECCOB, JIEJIaTh BHIBOBI C MCIOJIB30BAHUEM JETYKTUBHBIX U HHIYKTHBHBIX YMO3aKIIIO-
YCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3UYECKUX BEIIMUUH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus yueOHol Gpu3ndeckoii 3a1a4n (CpaBHEHUE
HECKOJIbKUX BaPHAHTOB PEIICHHMSI, BEIOOp HAHOOJIee MOIXOISIIETO C YIETOM CaMOCTOs-
TEJBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBhIe ucciaeaoBaTeILCKUE 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KK UCCIICIOBATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIIOKHBIN (pr3muecKuii
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;

OIICHUBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAILINIO, TTOTYISHHYIO B XOJI€ UC-
CJICTOBAHMS WITH DKCIICPUMEHTA,;

CaMOCTOSITEIILHO (hOPMYJIMPOBATh OOOOIICHHS M BBIBOJBI 110 PE3yIbTaTaM MPOBEAEH-
HOT'O HAaOJIIOJIEHHS, OIIBITA, UCCIEIOBAHMUS;

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINON0KEHUSI 00 UX Pa3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ nundopmanmeii:

NPUMEHSATh pa3IMYHble METOJIbl, HHCTPYMEHTHI M 3aIpOChl IpU MOUCKE U O0TOOpe UH-
dopmanuu 1IM TaHHBIX ¢ Y4ETOM MPEUIOKEHHON yueOHO! (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (OpMY MpeAcTaBIeHUS UHPOPMALIUU U UJI-
JIOCTPUPOBATh pelllaeMble 33]jaul HECTOKHBIMHU CXeMaMu, TuarpaMMamMu, HHOU rpadu-
KOHM M UX KOMOWHAIUSIMHU.

KoMMyHuKaTHBHBIC YHHBePCAJIbHbIC y4eOHbIe AelicTBHS:

B X0J1e 00CYXIeHHST yueOHOTO MaTepHalia, pe3yJIbTaToB JJA0OPATOPHBIX padOT U MPOEK-
TOB 3aJ1aBaTh BOIMPOCHI [0 CYIIECTBY 00CYKIaeMOM TEMBI M BBICKA3bIBATh HJICH, Halle-
JICHHBIE Ha pellleHre 3a7]aud U TOoJepKaHke OIaroKenareIbHOCTH OOIICHHUS,
COTIOCTABJISITh CBOM CYXKJIEHUS C CYKACHUSIMH APYTUX YYaCTHUKOB MAajora, 0OHapyKu-
BaTh Pa3jNyue U CXOACTBO MO3UIINN;

BBIpaXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOIMYHO TPEACTABIATh PE3YNbTAThl BHIMOJTHEHHOTO (PU3UUYECKOTO OMbITa (IKCIEpH-
MEHTA, UCCIIEeIOBAaHUS, IPOCKTA);
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HOHMMATh U UCTIOJIb30BATh TPEUMYIIECTBA KOMaHTHON U HHANBUYaTbHOM pabOTHI IPH
pELICHNH KOHKPETHON (PU3NUECKO TPOOIeMBI;

NPUHUMATD LIEJM COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATH JCHCTBHS 1O €€ JOCTH-
KEHUIO: PaCIPEACIIATh POJIH, 00CYXKIATh IPOLECCHI U PE3YJIBTaThl COBMECTHOH paboTHl,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, AOCTHrash KAaueCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIpPaBJICHUIO U KOOPJHMHUPYS CBOU JICHCTBUS C IPYTUMH WICHAMH KOMaH/IbI;
OLICHMBATh KAYE€CTBO CBOETO BKJIAJa B OO MPOAYKT IO KPUTEPHSIM, CAMOCTOSITETIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIHSIX, TPEOYIOMIMX IS PeIICHHS
(bu3nyeCKuX 3HAHUK;

OPUEHTUPOBATHCS B PA3JIMUHBIX [TOIXO0AAX MPUHATHUS pelleHul (MHIMBUAYaJIbHOE, IPU-
HSTUE PELIEHUs] B TPYIIIE, IPUHATHE PEIICHUN IPyNIon);

CaMOCTOSITETIHHO COCTABIISATh aITOPUTM PEHICHUs (PU3MUECKON 3a/1a4d UITH TUIaHa UCCIie-
JIOBaHUS C Y4ETOM MMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTH -
pOBaTh IpeaIaracMble BapuaHThl PELICHUM;

Jienath BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIIHOHAIBHbBI HHTEJJIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYalll! U IIpeajIararh IUIaH €€ U3MECHECHMS;

OOBSACHATH NPUYUHBI TOCTHKEHUS (HEJOCTUKEHMSI) PE3YIbTAaTOB AESITEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (HPU3UYECKOTO
MCCJIEIOBaHMSI WJIM NTPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, N3MEHMBILNXCS CUTYa-
11, yCTaHOBJIEHHBIX OUIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJ€ CHOpa WM JUCKYCCHU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE IPABO Ha OLIMOKY NPH pelieHnn (U3NUECKUX 3a7a4 WIN B yTBEpXK/e-
HUSAX Ha HAYYHBIE TEMBI U TAKOE 7K€ IIPaBO APYIoro.
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IMPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOydyeHust B 7 KJjiacce mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTD Y OOYJAFOIITUXCSI YMECHHM:

— HCHOJIb30BaTh MOHATHA: (U3HMUYECCKUE U XUMHYCCKHE SBIICHUS, HAOIIOICHHE, YKCIICPH -
MEHT, MOJIEJIb, TUTIOTE3a, AUHUIIB (PHU3UYECKUX BEJTMYHH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSI-
HUA BemecTBa (TBEPAOE, XXHUAKOE, Ta3000pa3HOe), MEXaHUUECKOe JABHKEHUE (paBHOMEpPHOE, He-
paBHOMEPHOE, IPSIMOJIMHEHOE), TPACKTOPH S, PAaBHOICHCTBYIOIIAs cuia, nedopMmarus (ynpyras,
MJIACTHYECKast ), HEBECOMOCTbh, COOOIIAIOIIHNECS COCY/IbI;

— pasnuuartk siBneHus (auddy3us, TEIIOBOE NBIKEHNE YaCTHUI] BEIICCTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JBHXKCHUE, MHEPIMS, B3aUMOJICUCTBUE TEJI, PABHOBECHUE TBEPIBIX TEII
C 3aKPEIUIEHHOM OChIO BpalEHUsI, IIepeiaya IaBiIeHUs TBEPABIMU TEIAMH, KUIKOCTSIMU U ra3aMu,
atMocdepHoe JaBjeHue, TUTaBaHUE TeJl, IPEBPAIICHUS MEXaHUYECKON PHEPTUHN ) TIO OTTMCAHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OTBITOB, IEMOHCTPHUPYIOIINUX JaHHOE (PH3UUECKOE SBIICHICE,

— pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUYSCKUX SBICHUN B OKPYKAIOIIEM MUPE, B
TOM 4Hucie pU3nYecKue SBJICHUS B MPUPOJIC: IPUMEPHI IBIKCHHS C PA3IMYHBIMU CKOPOCTSIMU B
YKUBOU M HEXKUBOUW MIPHUPOJIC, ICHCTBHE CHITBI TPEHUS B MPUPOJC U TEXHUKE, BIHMSHUE aTMOochep-
HOTO JIaBJICHUS Ha )KUBOW OPTaHM3M, IJIaBaHUE PHIO, phIYard B TEJIE YeI0BEKa, IIPU ITOM IEPEBO-
JUTH MPAKTUYECKYIO 337a9y B Y4eOHYIO, BBIICIATh CYIICCTBCHHBIC CBOMCTBA (MIpU3HAKH) PH3H-
YECKUX SIBJICHUM;

— ONUCHIBATh U3YYCHHBIE CBOIMCTBA TeN U (PU3MUECKHE SIBICHUSA, UCTIONB3YS (PU3HMUecKue
BENMYUHBI (Macca, 00bEM, IJIOTHOCTD BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHUIa
VIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CHIIa TPEHUs, JaBjieHue (TBEPIOro Tena, >KUIKOCTH, ras3a),
BBITAJIKMBAOIIAS CHJIa, MEXaHUYeCcKas paboTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHUIIBI, K03 du-
IIMCHT TI0JIC3HOTO JICHCTBHS MEXaHH3MOB, KHHETUYECKAs U MMOTEHIIMAIbHAS DHEPTHS ), TIPH OIUCa-
HUH IPABUIILHO TPAKTOBATH (PU3NICCKUI CMBICI UCIIOB3YEMBIX BEJTUYHH, HX 0003HAYCHUS U /U~
HUIBl GU3NYECKUX BEIMYWH, HaXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BEIH-
YUHY C APYTUMH BEJIMUYUHAMH, CTPOUTH IPaPUKU U3YUECHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIH-
YHH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS U MPOIECCHI, UCTIONB3YS Mpa-
BUJIA CJIOKEHUS CUJI (BIOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akon [Tackais, 3akoH Apxumesna, rpa-
BUJIO paBHOBeCHs pbruara (0JI0Ka), «30JI0TO€ IPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUsI MEXaHuYe-
CKOM DHEPTHUH, MPHU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MaTeMa-
TUYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3NYECKHE SIBICHUS, TPOLIECCHI U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEK-
CT€ CHUTyalluid MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISABISATh NPUYUHHO-CIICICTBEHHbIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 NOTWYECKUX IIaroB ¢ Omopoi Ha 1—2 M3y4YEeHHBIX CBOICTBa
(bu3HYeCKUX SIBJICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

— pemaTh pacu€THBIC 3a/1aUd B 1—2 ACHCTBUSA, UCTIOIB3YS 3aKOHBI 1 ()OPMYITBI, CBSI3bIBA-
folue (pu3uvecKkre BeTMYMHBI: HA OCHOBE aHAlIM3a yCJIOBHSI 3a/1a4Ml 3alKChIBATh KPATKOE yCIO-
BHE, TIOJICTABIIATH (PU3NYCCKUE BETUIHHBI B (POPMYITBI ¥ IPOBOJAUTH PACUETHI, HAXOUTH CIIPAaBOY-
HBIC JIaHHbIE, HEOOXOUMBIE JIJISl PEIIeHHUs 3a/a4, OIEHUBATh PEATMCTUYHOCTH MOIY4eHHOH (hu-
3UYECKOM BEIIMYHHEI,

— pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEITUTh MPH MOMOITH (HU3HUIECKUX METO-
JIOB, B OTIMCAHUU MCCIIEIOBAHUS BBIJEIATH IPOBEPAEMOE MPEANOI0KEHHE (TUIIOTE3Y), Pa3Indarh
Y UHTEPIPETUPOBATH MOTYICHHBIN pe3yIbTaT, HAXOAUTh OMUOKH B XOJE OIbITA, /IeJIaTh BEIBOIBI
10 €ro pe3yJibTaram;

— MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3NUECKUX SBICHHUM WM (DU3MYECKUX CBOWCTB
Ten: (opMyIupoBaTh MPOBEPSIEMbIC MPEANOIOKEHHUSI, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000py/I0BaHusl, 3aMTUCHIBATH XOJI OMBITA U (HOPMYITHPOBATH BHIBOIBL;
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— BBINOJIHATH NPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00béMa, CHIIbI U
TEMIIEpaTyphl C UCIIOJIb30BAHUEM AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, 3aIUCHIBATH MMOKA3aHHS
nprOOpPOB ¢ y4ETOM 3aJjaHHOM aOCONIOTHOM MOTrPEIHOCTH U3MEPEHNUN;

— IPOBOJUTH UCCIIE0OBAHHE 3aBUCUMOCTH OIHOM (DPM3UUECKOM BEIIMYMHBI OT IPYToi C uc-
MIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO JIBHXKYIIETOCS Tella OT Bpe-
MEHM JIBUKEHHUS TeJa, CUIIbI TPEHUs CKOJIbXKEHUS OT Beca Teja, KauecTBa 00pabOTKU MTOBEPXHO-
CTEW TeN W HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAHM CONPUKOCHOBEHUS TEJ, CUJIBI YIIPYTrOCTH
OT YAJMHEHHUS IPYKHUHbI, BBITAIKMBAIOLIEH CHIIBI OT 00bEMa NOrpyKEHHOHN YacTH TeNa U OT IUI0T-
HOCTH XKHJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT IIyOWHBI, HA KOTOPYIO MOTPYKEHO
TEJI0, YCIIOBHM IJIaBaHUs TeJl, yCIOBUIM paBHOBECHS pblyara U OJIOKOB), y4aCTBOBaTh B INIAHUPO-
BaHUH Y4E€OHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBIIIOJHATH M3MEPEHHUS, CIICAYS TPEAIIO-
KEHHOMY ILIaHy, (UKCUPOBATh pe3yJbTaThl IOJYYCHHON 3aBUCHMOCTH (PU3MUECKUX BEIUYHUH B
BUJIC IPEIOKEHHBIX TAaOIHII U Tpa(UKOB, 1e1aTh BBIBOJBI [0 PE3YyIbTaTaM UCCIIEIOBAHUS;

— TPOBOJUTH KOCBEHHBIE M3MEpPEHHs (PM3NYECKUX BEIMUYUH (TIOTHOCTH BELIECTBA YKHUJI-
KOCTH U TBEPAOrO Teja, CUila TPEHUs CKOJIbKEHUS, IaBJICHUE BO3/1yXa, BHITAIIKUBAIOLIAs CUJIA,
JEMCTBYIOIIAs Ha TIOTPY>KEHHOE B KHUIKOCTH TEJIO0, KOI()(UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), ClIe/1ysl IPETI0KEHHON HHCTPYKIMU: IPU BBIIOJIHEHUH U3MEPEHUI coOupaTh IKC-
NEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHHE NCKOMOU BEITMYNHBL;

— co0Jr01aTh NpaBuia TEXHUKHU 0€30I1aCHOCTH NpH padoTe ¢ J1abopaTOpHBIM 000py10Ba-
HUEM;

— yKa3bIBaTh MPUHIIMIIEI JCWCTBUS MPHOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI, TEPMO-
METp, AMHAMOMETP, COOOIIAIONIMECs COCYAbl, 0apOMeTp, pblyar, MOJABMXKHBIA U HEMOJBHKHBIN
0JI0K, HAKJIOHHAS IIJIOCKOCTB;

— XapakTepu3oBaTh TNPUHIMIIBI JCUCTBUS HW3YUYEHHBIX TNPHOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha MX ONHUCAHMA (B TOM YMCIIE: MOJUIMITHUKU, YCTPOMCTBO BOJOIPOBO/A,
THJIPABIMYECKUH MTPecC, MAaHOMETP, BRICOTOMED, MTOPIIHEBOM HACOC, apEOMETP), HCIIONIB3Ys 3HA-
HUS 0 CBOMCTBAX (PU3MUYECKUX SABJICHUN U HEOOXOJMMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOAUTH NMPHUMEPH! (HAXOAUTh UH(OPMAIMIO O IPUMEPAX) MPAKTUUYECKOTO UCIIOJb-
30BaHMs (HM3NYECKUX 3HAHUI B MIOBCEIHEBHOW JKU3HU I 00ecriedeHus: 0€301MacHOCTH MpH 00-
paleHny ¢ npudopamMu U TEXHHUYECKUMH yCTPOHCTBAMHU, COXPAHEHUS 3/10pPOBbsl U COOJIIOICHUS
HOPM SKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH cpee;

— OCYILIECTBIISATH OTOOP HCTOUHUKOB MH(popManuy B IHTepHETE B COOTBETCTBUU C 3a/1aH-
HBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUH U MYTEM CpaBHEHMsI pa3IMYHbIX UC-
TOYHHUKOB BBIJICIISATH MHPOPMAITUIO, KOTOPAs SBIISETCS MPOTUBOPEUNBOI HITH MOXKET OBITH HEIO-
CTOBEPHOMU;

— HCMOJIb30BATh NPH BBHIOJHEHUH YUEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO JUTEpaTypy
($U3MUecKOro cojiepKaHus, CIpPaBOUYHbIE MaTepuabl, pecypchl ceTu MHTepHeT, BiIaieTh npué-
MaMH KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHust HH(POPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B
ApYTyIo,

— Co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HAa OCHOBE 2—3
HCTOYHUKOB MHPOPMAIIUH (PU3UIECKOTO COMEP)KaHUS, B TOM YHUCIE ITYOJUYHO JIeNaTh KpaTKhe
COOOIIeHUs O pe3yabTaTax MPOEKTOB WM YUeOHBIX UCCIIEJOBAHUH, IPH 3TOM I'PaMOTHO HUCIOJIb-
30BaTh W3YUCHHBIN MOHATUHHBIN anmapaT Kypca (HU3UKH, COTPOBOXKIATH BBICTYIICHHE MPE3CH-
Taluei;

— TIpU BBIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEOBAHUN pacrpeneniaTb 00sS3aHHOCTH B
TpYIIE B COOTBETCTBHH C IIOCTABJICHHBIMH 3a7]adaMH, CIISIUTh 32 BHITOJHEHUEM IIJIaHa ISHCTBUH,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIESITEIBHOCTh IPYIIIBI, BHICTpPAUBaTh KOMMYHHKA-
TUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHEHUE OKPYIKAFOIINX.
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K koH1y oOyueHus B 8 Kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

— HCIIOJIb30BATh OHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MO-
JIEKYJ1, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUTMYECKUE U aMOp(HBIE Teja, HACHIIICHHBIH 1
HEHACBILLCHHBIH Nap, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHS SHEPrusl, TeIUIOBON JBUra-
T€Jb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil, INEKTPUUECKOE M0JIE, IPOBOJHUKH U IUIIEKTPUKH,
HOCTOSIHHBIN 3JIEKTPUYECKHH TOK, MAarHUTHOE I10JIE;

— pa3nuyath sABJIEHUSA (TEIUIOBOE PACIIMPEHUE U CKaTHe, TeIlonepeaaya, TeIIoBoe paB-
HOBECHE, CMauMBaHUE, KalWIISPHbIE SBJICHUS, UCIIAPEHNE, KOHIEHCAls, [IJIaBJIeHNe, KpUCTal-
nu3anus (OTBepleBaHME), KUIIEHUE, Terulonepenaya (TeraonpoBOIHOCTb, KOHBEKLUA, H3Jlyde-
HUE), 3JIEKTpU3alMsl TeJl, B3aUMOJIECHCTBUE 3apsAA0B, JEUCTBUS 3JIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBHE MArHUTOB, ACHCTBUE MAarHUTHOIO IOJI HA NPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHasi MHIYKIHs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JIe-
MOHCTPUPYIOIIUX JJaHHOE (PU3UYECKOE SBICHUE;

— pacno3HaBaTh MPOSBICHNUE U3YUYCHHBIX (PU3MUECKUX SBICHUN B OKPY)KAIOLIEM MUDE, B
TOM 4Hcie GU3NYECKUE SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaIWJIISIPHBIE SIBJICHUS
B IIPUPOJIE, KPUCTAJIIBI B IPUPOJIE, u3nyueHre CoiHIa, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpuU3bI,
o0pa3oBaHue POCHI, TyMaHa, HHEsl, CHETa, JJICKTPUUECKHE SBICHUS B aTMOC(EpE, HEKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJje 3eMid, Apeild NOIHCOB, POIb MArHUTHOTO IOJIS JUIS
KU3HHU Ha 3emiie, MOJISIPHOE CUSHUE, IIPU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

— OIKCHIBATh U3YYEHHBIC CBOWCTBA TeT M (PU3UUECKUE SBJICHUS, UCIIONb3YsS (PU3NUYECKHE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHsS SHEPIHsl, KOJIMYECTBO TEIIOTHI, Y/AEIbHAs TEIJIOEMKOCTh
BEIIIECTBA, y/ebHAas TEIJIOTA IUIABJICHUS, YAeIbHAs TEIUIOTa NapooOpa3oBaHus, yAeabHas Tel-
JI0Ta CrOpaHus TOIUTUBA, KO3 PHUIIMEHT OJIE3HOTO NEHCTBUS TEIUIOBOM MAallIiHBl, OTHOCHTEIbHAS
BJIQKHOCTh BO3/yXa, JIEKTPUUYECKUI 3aps]], CUjla TOKa, JJIEKTPUUYECKOE HAIPSKEHHUE, CONTPOTHUB-
JIEHHE NPOBOJHUKA, YAEIbHOE CONPOTUBJICHUE BELIECTBA, pa00Ta U MOLIHOCTh JIEKTPUYECKOTO
TOKa), IPU ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIN CMBICI UCIIONb3YEMbIX BEJIMUNH, 000-
3HAUEHUS U €AMHULIBI PU3NYECKUX BETMYHMH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (PU3HU-
YECKYI0 BEJIMUYUHY C JIPYTMMHU BEJIMYUHAMHU, CTPOUThH IpaUKK MU3YYEHHBIX 3aBUCUMOCTEH QU3U-
YECKUX BEJINYMH;

— XapaKTepu30BaTh CBOICTBA TeJ, GPU3NUYECKUE SBJICHUS U MPOLECCHI, UCTIOIb3YsI OCHOB-
HBIE TMOJI0KEHHSI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUU CTPOEHNUS BEIIECTBA, IPUHLUII CYIIEPIIO3H-
LIUH [0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3akoH OMa 11 y4acTKa Leny,
3akoH Jlxoyns—JIeHIia, 3aKOH COXpaHEeHUs1 SHEPTHH, IPH ITOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIllUCBIBATh €r0 MaTEMaTHUECKOE BBIPAKEHHUE;

— O0OBSACHATH (PU3UUECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYya-
L1 TPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH IPUUMHHOCIIECICTBEHHBIE CBS3H, CTPOUTD
00BsicHeHHE U3 1—2 JIOTMYEeCKUX I1aroB ¢ OMOpod Ha 1—2 M3yyeHHBIX CBOICTBA (PU3UUECKUX SIB-
JeHuH, PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pematb pacy€THbIE 3a/1a4M B 2—3 JAEUCTBUS, UCIOJB3Ys 3aKOHBI U (HOPMYJIbI, CBS3bIBA-
fonye GU3NYECKne BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJjauy 3allUChIBATH KPATKOE yCIIO-
BUE, BBIBJIATH HEJJOCTATOK JAHHBIX Uil PELLICHU 3a/1a4i, BEIOUPATh 3aKOHBI U (hOpMYJIbI, HEOO-
XOJUMBIE JUIsl €€ pelIeHus, IPOBOAUTD PacYEThl M CPAaBHUBATH MOJIyY€HHOE 3HaYeHHE GU3NYECKOM
BEJIMYMHBI C U3BECTHBIMH JJAHHBIMH;

— pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (PU3NIECKUX METO-
JIOB, UCIIOJIb3YS ONMCAHUE MCCIIEIOBAaHUS, BBIJENIATh IPOBEPsieMOe MPEIIOI0KEHUE, OIIEHUBATh
IIPABWJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIAaTh BBIBOIBI,

— TPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUN WU (PU3MUECKUX CBOMCTB
Ten (KanWUISIPHbIE SIBJICHUS, 3aBUCHUMOCTH JaBJIEHUS BO3JyXa OT ero o0béma, TeMmIiepaTypsbl,
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CKOPOCTH TIpoliecca OCThIBAaHMS U HArPEBAHUS NP U3JIyUYSCHUH OT I[BETA U3Iy4arouei (rmornoma-
IOLEH ) TOBEPXHOCTH, CKOPOCTh UCHIAPEHUS BOBI OT TEMIIEPATYPHI )KMJIKOCTH U IUIOIIAU €€ 10-
BEPXHOCTH, MIEKTPU3ALHNA TENI U B3aUMOICHCTBHUE dJICKTPUUECKUX 3apsii0B, B3aUMOAECHCTBHE 110-
CTOSIHHBIX MarHUTOB, BU3YyaJIU3allksl MATHUTHBIX I1OJIEW MTOCTOSHHBIX MarHUTOB, IEHCTBUS Mar-
HUTHOTO IOJIS1 HAa IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTrATEIA
MOCTOSIHHOTO TOKa): ()OPMYJIMPOBATh MPOBEPSIEMbIE MPEINOI0KEHUS, COOUPaTh YCTAHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, OIMCHIBATH X0/ ONbITA U (OPMYJINPOBATH BHIBOJIBI;

— BBIIOJIHATD NPSAMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIIBHON BIAaXKHOCTH BO31yXa,
CHJIBI TOKA, HAMPSKEHUS C UCII0JIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JaTUYMKOB (PU3MUECKHX Be-
JMYHH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUM ¢ YUETOM 33aJaHHOW a0COTIOTHOM MOTPEIIHOCTH;

— TPOBOJHTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKOM BEIIMYMHBI OT IPYTOM C UC-
H0JIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIIEHUS IMPOBOJHHUKA OT €ro JUIMHBI,
IUIOLIA/IM TIONEPEYHOTO0 CEUEHUS U YAEIBHOI'O CONPOTHUBIICHUS BEIIECTBA IPOBOJHUKA, CHIIbI
TOKa, UAYIIETO Yepe3 MPOBOJHUK, OT HAIPSDKEHUS HA MPOBOIHMKE, MCCIEAOBAHUE ITOCIENO0BA-
TEJIBHOIO U MAPAJJIEIbHOIO COEIMHEHUHN TPOBOJHUKOB): TUIAHUPOBATH UCCIIEI0BAaHUE, COOUPATH
YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeysl IPeI0KEHHOMY IUIaHy, (UKCUPOBATh Pe3yIbTAThI
MIOJTyYCHHOM 3aBUCHMOCTH B BUE TaOJIHUI U rpadUKOB, JeNaTh BBIBOJABI IO pe3yJIbTaTaM HCCIIe-
JIOBaHMsI;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BEJIIMYMH (yAeIbHAs TEMI0EMKOCTD Be-
IIECTBA, CONPOTUBIIEHUE POBOJIHMKA, PA00TA U MOILIHOCTb 3JIEKTPUUECKOT0 TOKA): IUIAaHUPOBATh
U3MepeHusi, cOOUpPaTh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIeNysl MPeJUI0KEHHOW MHCTPYKLUU, U
BBIUNCIISTH 3HAUEHUE BEIMYUHBI,

— coOo1aTh MpaBwiia TEXHUKU 0€301acCHOCTH MPH paboTe ¢ T1abopaTOpHBIM 000pyIOBa-
HUEM;

— XapakTepu30BaTh MPUHIUIBI JIEHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONMUCAaHUA (B TOM YHCIE: CUCTEMa OTOIUICHHs IOMOB, TUTPOMETp, Ha-
poBasi TypOHMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK JIEKTPUUECKON IHEPTHH, SJIEKTPOOCBETUTEIb-
Hbl€ PUOOPHI, HarpeBaTeIbHbIE ATEKTPOIIPUOOPHI (TPUMEPHI), JTEKTPHUUECKUE NTPEIOXPAHNUTEIH,
AIIEKTPOMArHuT, IEKTPOABUTaTENb TOCTOSHHOTO TOKA), UCIOJIb3YsI 3HAHUS O CBOMCTBAaX pu3nye-
CKUX SIBJICHMH M HE0OXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

— pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U U3MEPHUTEIbHbBIE IPHOOPHI MO CXe-
MaM M CXEMaTUYHBIM PUCYHKaM (PKUJIKOCTHBIH TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPUUECKHX
Heneil ¢ mocsaenoBaTeNIbHBIM U MapajuIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pasziinyasl YCIOBHbBIE
0003HaUEHMSI FIIEMEHTOB JIEKTPUUYECKHX LIeTIeH;

— TPUBOAUTH NMPHUMEPH! (HAXOAUTh UH(OPMAIIMIO O IPUMEPAX) MPAKTUYECKOTO UCIIOJb-
30BaHUA (U3NYECKUX 3HAHUN B IMOBCEAHEBHOM >KM3HM AJi oOecrieueHus: 0e30MacHOCTU Mpu 00-
paleHny ¢ npudopamMu U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpYXKaIOLIeH cpee;

— OCYUIECTBIISATH MOMCK MH(pOpMaIUH (PrU3HUECKOTo coepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUH M TyTEM CpaBHEHHUS IOTIOIHUTENbHBIX UICTOYHUKOB BBIIENIATH HH(OpMAIHIO,
KOTOpas sIBJIsIeTCS MPOTUBOPEYUBOI MITM MOXKET ObITh HETOCTOBEPHOM;

— HCIIOJIb30BATh IPU BBHIMOJIHEHUN Y4€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JIMTEPATYPY
(bu3nYeCKOro coliep:KaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BlajeTh mpué-
MaMM KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpazoBaHus HH(POPMAIIUK U3 OJTHON 3HAKOBOM CHCTEMBI B
APYTYIO;

— co3JaBaTh COOCTBEHHbIE MUMCHbMEHHBIE M KpPaTKUE YCTHBIE COOOIIEHHs, 0000mIast uH-
(dopMaLuIo U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO CO/IEpKaHMs, B TOM YHCIIe yOJUYHO Mpe-
CTaBJISITh PE3YNbTAThl MPOEKTHOW MJIM MCCIIEAOBATEIbCKON AEATEeIbHOCTH, MIPU ITOM I'PaMOTHO
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MCIIOJIb30BaTh M3yUYCHHBIH MOHATUIHBINA ammapaTr Kypca (U3HUKH, CONMPOBOXKAATh BBICTYIICHUE
MPE3EHTALNEM;

— TIPU BBINOJHEHUM YYEOHBIX NMPOEKTOB M MCCIEJOBAHUHN (PU3UYECKUX IPOLIECCOB pac-
MNpECacCisAThb O6H3aHHOCTI/I B IrpynIi€c B COOTBETCTBUH C IMOCTABJICHHBIMHU 3aa4aMi, CJIICAUTDH 3a BbI-
MOJIHEHUEM IUTaHa JIEHCTBUIN U KOPPEKTUPOBATH €r0, a/IEKBAaTHO OIL[CHUBATh COOCTBEHHBIN BKJIA]l
B JCATCIBHOCTb TI'PYIIIbI, BBICTPAMBAT KOMMYHUKATUBHOC BBaHMOHCﬁCTBHC, IMPOsABJIAA T'OTOB-
HOCTb pa3peraTs KOHQIUKTHIL.

K xonmy oOydeHus B 9 KJjacce mpeaMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y 00YHAIOIINUXCS YMEHU:

— HCIIOJIB30BATh MOHATHUS: CUCTEMa OTCUETa, MaTepuaabHas TOYKa, TPAEKTOPHsI, OTHOCH-
TEIbHOCTh MEXaHUYECKOIO JBIKEHUS, Nedopmanus (ynpyras, IiacTuyeckas), TpeHue, HeHTPO-
CTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh M TIEPETPY3KH, IIEHTP TSHKECTH, aOCONIOTHO TBEPIOE
TEJOo, IEHTP TSHKECTU TBEPIIOTO Teja, paBHOBECHE, MEXaHNUECKHE KOJeOaHus U BOJIHBI, 3BYK, UH-
(dpa3ByK U yJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIK-
30PYKOCTh M JaTbHO30PKOCTh, CIIEKTPhI UICITYCKAHUS U TIOTJIOIIEeHUS], ainb(da, 6eTa- 1 raMMa-u3iy-
YEeHHUsI, U30TOIIbI, SIIEPHAs SHEPTeTHKA;

— pasnuyarth sABJIeHHs (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEHHOE JBUKEHUE, PaB-
HOYCKOPEHHOE MPSMOJUHEIHHOE ABIKEHNE, CBOOOIHOE TTaICHHE TeJl, pPABHOMEPHOE IBUKEHHE IO
OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, pEaKTUBHOE JBWKEHHUE, KoebaTeapHOe BIKEHHE (3aTyXa-
IOIUE U BBIHYX/ICHHbIE KOJeOaHus), pe30HAHC, BOTHOBOE JBMKEHHE, OTPaKEHUE 3BYKa, MPSIMO-
JUHEHHOE paclpOCTPAHEHHE, OTPAKEHHUE U MPEJIOMIICHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHNE
CBETa, pa3ioXKeHHe OeIOro CBETa B CIEKTP U CII0KEHUE CIIEKTPaIbHBIX 1IBETOB, IUCIIEPCHS CBETA,
€CTECTBEHHAs PaIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa U3JIYUYCHHsI) 110 OMHca-
HUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOUIUX JaHHOE (pu3mueckoe
SIBJICHHE;

— pacmo3HaBaTh MPOSBICHUE NU3YICHHBIX (PU3NYCCKUX SBIICHUN B OKPYKAIOIIEeM MUpE (B
TOM uncie GU3nYecKue SBICHUsS B IPUPOJIE: TPUIUBBI U OTJIUBBI, ABHKeHUE Tu1aHeT COoTHEeuHOM
CHCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB KUBOTHBIMU, 3€MJIE-
TpsICEHHE, CEICMHUECKHE BOJIHBI, IIyHAMH, 9X0, [IBETA T€J, ONTHYECKUE SBJICHHS B IPUPOE, OHO-
JIOTUYECKOE JIEHCTBUE BUMMOTO, YIALTPa(HUOIETOBOTO U PEHTIEHOBCKOT'O U3TyU€HUM, ECTECTBEH-
HBIM paJIMOaKTUBHBIN (OH, KOCMHYECKHE JTY4YH, PaAHOAKTUBHOE H3TyUeHHE MTPUPOJIHBIX MUHEpa-
JIOB, IEUCTBHE PATUOAKTUBHBIX U3Ty4YEeHUN HAa OPTaHU3M YEJIOBEKA), IIPU STOM MEPEBOIUTH MPaK-
TUYECKYIO 3a/lady B Y4eOHYIO, BBIJICNIATH CYIECTBEHHBIC CBOMCTBA (TPU3HAKHK) (DU3MUECKUX SIB-
JICHUI;

— OIKUCHIBATh U3YYCHHBIE CBOMCTBA TN M (PU3UYECKUE SBJICHUSI, HCTIONB3Ys (PU3HMUECKUE
BEJIMUMHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTh Tella MPH HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHUE,
NepeMEINICHNE, TYTh, YTII0Bask CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO MAJCHUSI, BEC TeJa, UMIYIbC Tella, UMITYJIbC CUJIbI, MEXaHUYEeCKass paboTa U MOIII-
HOCTh, TIOTCHIIMAJIbHASI PHEPTUS TeJa, MOMHITOTO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUATbHAS
SHEPTHUsl CKATOM MPYKUHBI, KHHETUYECKAsl SHEPTrusl, MOJIHAI MEXaHUUYECKasl SHEPrusi, Nepuol 1
4acToTa KOJIeOaHM, IUTMHA BOJTHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTeh
MIPETOMIICHHSI CPEJIBI), IPH OMMCAHUH TIPABUIBLHO TPAKTOBATH PU3NYECKUIT CMBICIT HCIIOJIb3yEeMbIX
BEITMYWH, 0003HAYEHUS U €IUHUIIBI (PU3UYECKUX BEIIMYHUH, HAXOJAUTHh (POPMYIIBI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BEIMYMHY C APYTUMHU BEIMYUHAMU, CTPOUTH TPaPUKH N3YUIEHHBIX 3aBUCH-
MOCTeH (PU3UYECKUX BEIIMUNH;

— XapaKTepu30BaTh CBOMCTBA TeJ, PU3MUECKHUE SIBICHUS M MPOIECCHI, UCTIOIB3Ys 3aKOH
COXpaHEHHUsI SHEPTHH, 3aKOH BCEMUPHOT'O TATOTEHUSI, PUHIIUI CYNEPIO3ULIUN CUJI, IPUHLIUI OT-
HocuTenbHOCTH ["anmies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUST UMITYJIbCA, 3aKOHBI OTPAKCHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOT0 U MACCOBOIO YHCEN MPH SAESPHBIX
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pEaKLMAX, IPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alMChIBATh €0 MaTeMaTHye-
CKO€ BBIPaKEHUE;

— OOBACHATH (PU3UYECKHE MPOLECCHI U CBOICTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYya-
LU NPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh MPUYMHHO-CIECICTBEHHBIE CBS3H, CTPO-
UTh 00BsICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ ONMOPOM Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3UUICCKUX
SBJICHU, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemarb pacu€THBIC 3a/1a4H (ONUpPAIOLIHecs Ha CUCTEMY U3 2—3 ypaBHEHUII ), HCIIONB3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PM3NYECKHE BEIMUUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4U
3aMMChIBATh KPATKOE YCIOBUE, BBISBIISTH HEOCTAIOUINE WM N30BITOYHbIC JaHHBIE, BRIOMPATh 3a-
KOHBI ¥ (DOPMYJIbl, HEOOXOIUMBIE JUIsl PELICHMsI, IPOBOJUTh PACUETHI U OLIEHUBATh PEATUCTUY-
HOCTbH TOJY4E€HHOT'O 3HAYEeHUs (PU3UIECKOI BETUUNHBL;

— pacrno3HaBaTh MPOOJIEMbl, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METO-
JIOB, MCII0JIb3Ysl ONIMCAHUE UCCIIE0BaHMsI, BBIICIATh IPOBEPSIEMOE IPENONI0KEHNE, OLIEHUBATh
[IPABUJIBHOCTb MOPSAIKA IIPOBEACHUSI UCCIIEJOBAHMSL, AEIaTh BbIBObI, UHTEPIPETUPOBATh PE3YIlb-
TaThl HAOJIIOJIEHUH U OIIBITOB;

— MPOBOJUTH OMNBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBJICHUNA WM (PU3NUECKUX CBOWCTB
Ten (M3ydYeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPrUH, 3aBUCUMOCTh Iepuo/ia
KOJIeOaHUH NPYKUHHOT'O MAasiTHUKA OT MACChl Ipy3a U AKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMILTUTYIBI MaJIbIX KoJieOaHUM, MPSIMOJIMHEMHOE PacIpOCTPaHEHUE CBETA, PassIoKEHUE OEJIoro
CBETa B CIEKTP, U3yUCHUE CBOMCTB M300paXeHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pa)KeHUs
npeaMeTa B coOuparolei JIMH3e, Ha0II0ACHNE CIUIOMIHBIX U IMHENYaThIX CIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyIOBaHUs, OMUCHIBATE XOJ
OTIBITA M €TO PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI,

— IPOBOJUTH NPU HEOOXOJUMOCTHU CEPUIO NMPSAMBIX U3MEPEHUI, OIIpeIeNsis CpeHee 3Ha-
YyeHue u3MepseMol BeIMYMHBI ((POKYCHOE pacCcTOssHUE cOOMparolei JINH3bI), 000CHOBHIBATh BbI-
60p crioco0a u3mMepeHust (M3MEPUTEIIBHOTO MPUOOopa);

— MPOBOJUTH HCCIIETOBAaHHE 3aBUCHMOCTEH (U3MYECKUX BEIMYMH C HMCHOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUH (3aBUCHUMOCTb IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBM)KEHUH 0€3
HA4yaJIbHOM CKOPOCTH, MepHojia KoJeOaHni MaTeMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCH-
MOCTH yTJIa OTPaXEHUs CBETa OT yrja MaJeHHs U yriia MpeJoMJIeHUs OT yIJia MajJeHus): TUIaHu-
poBaTh HMCCIEA0BaHUE, CAMOCTOATEIBLHO COOUpATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTAThI MOTY-
YEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUJE TAOIUI] U IpaHKOB, JIeNIaTh BBIBOABI IO pe-
3y/lbTaTaM UCCIIEJOBAHUS;

— IPOBOJUTH KOCBEHHbIE U3MEpPEHUsI PU3NYECKUX BEIUUMH (CPEAHsISl CKOPOCTh U YCKO-
peHue Tena Npu paBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOIHOTO MaIeHHs], )KECTKOCTD MPYy-
JKUHBI, KOOQ(QUIMEHT TPEHUSI CKOJIbKEHUS, MeXaHn4yeckasi padoTa U MOIIHOCTb, YacTOTa U Ie-
pHoA KoJIeOaHNH MaTeMAaTUYECKOTO U MPYXHUHHOTO MasiTHUKOB, ONTHYECKas CHJIa cOOMparoeit
JIMH3bI, PaJIMOAKTUBHBIN (OH): MIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIbHYIO yCTa-
HOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS NPEATIOKEHHON NHCTPYKLMH, BEIYACIIATh 3HAUEHUE Be-
JIMYMHBI U aHAJIM3UPOBATH MOJYyYEHHBIE PE3yNbTaThl C YUETOM 3a/1aHHOM MOTPEIIHOCTH U3Mepe-
HUM;

— co0o1aTh NpaBuiia TEXHUKK 0€30IacHOCTH MPpH pabdoTe ¢ 1abopaTopHBIM 000PYI0Ba-
HUEM;

— pa3in4aTh OCHOBHBbIE NMPHU3HAKU HM3YYEHHBIX (U3UUECKUX MOJeNel: MaTrepHuaibHas
TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOUHUK CBETA, JIy4, TOHKas JIMH3A, TJIaHEeTapHas
MOJIEJIb aTOMa, HYKJIOHHAsl MOJIENIb aTOMHOTO S1pa;

— XapakTepu3oBaTh TNPUHIMIBI JCUCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HAa UX OMUCAHUSA (B TOM YHCIE: CIUAOMETP, JaTUUKH MOJOKEHUS, pacCTOsI -
HUS M YCKOPEHUs, pakeTra, 3XOJOT, OYKH, MEPHUCKOI, (oToammapar, ONTUYECKHE CBETOBOJBI,
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CIEKTPOCKOII, T03UMETP, Kamepa BuibcoHa), HCNONb3ys 3HaHUS O CBOMCTBaX (pU3MUECKUX sBIIE-
HUI 1 He0OX0IMUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

— HCHOJIL30BATh CXCMblI U CXCMATUYHBIC PUCYHKU U3YYCHHBIX TCXHUUCCKHUX YCTpOﬁCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX IMPOLIECCOB IPU PELICHUU YUeOHO-TIPAKTHIECKUX
3ajjay, ONTHYECKUE CXEMBI Ul MMOCTPOEHUs M300pakeHUH B IUIOCKOM 3epKaje U coOuparoei
JMH3E;

— TPUBOAUTH NMPHUMEPHI (HAXOAUTH UH(OPMAIHIO O IPUMEPAX) MPAKTUIECKOTO UCTIONb-
30BaHMsl (U3NYECKUX 3HAHUI B IMOBCEIHEBHON JKU3HU Ul oOecrieueHus: 6€301MacHOCTH MU 00-
pameHny ¢ npudopamMu U TEXHHYECKUMH yYCTPOHCTBAMHU, COXPAHEHUS 30POBbS U COOJIIOICHHS
HOPM 5KO0JIOTHYECKOT'0 ITOBEICHUS B OKPYKaOLIEH cpene;

— OCYILECTBJIATh MOUCK MH(pOpMaLK (puzndeckoro coaepxkanus B intepHere, camocro-
ATENBHO (POPMYIUPYs MOMCKOBBIA 3aIIpOC, HAXOAUTH IIYTH OIPENEICHUS TOCTOBEPHOCTH MOy~
YEHHOM nH(pOpMalMK HAa OCHOBE UMEIOIINXCSI 3HAHUH U JOIOJHUTENIBHBIX HCTOUHUKOB;

— HCHOJIb30BATh NPH BBITOJHEHUH YYE€OHBIX 33JaHUN HAyYHO-TIONMYJISIPHYIO JUTEPATYPY
($U3NIECKOro CoJepKaHus, CIPABOYHBIC MaTepUaNbl, peCcypchl ceTu MHTepHeT, BiIageTh npué-
MaMM KOHCIIEKTHUPOBAHUS TEKCTA, IpeodpazoBaHus HH(POPMALIUK U3 OJTHON 3HAKOBOM CHCTEMBI B
ApYTyIO,

— co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIIEHHSI HA OCHOBE MH(pOpMAIIUU
U3 HECKOJBKMX MCTOUYHUKOB (PU3MUYECKOrO COJepiKaHus, MyOJIMYHO HPEACTaBIATh Pe3yiIbTaThl
HpOGKTHOfI nJIn HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTH, IIPXU 3TOM I'PaAMOTHO HCII0JIb30BaTh U3YYCH-
HbII OHATUHHBIN anmapar u3y4aeMoro pasjena GU3uKu 1 CONPOBOXKIATh BHICTYINICHUE IIPE3€H-
Talyen ¢ ya€ToM 0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHKOB.

KJIIOYEBBIE BOCIIMTATEJIBHBIE 3AJAYHN

B nampuomu4eckKkom 60CnumaHuu.
— BOCHHUTAHHC YBAXKXCHUA K JOCTHXCHUAM HaIeu POIII/IHLI — Poccunu B HAYKEC, TCXHOJIOTHAX B
IIpoIIOM U COBPEMCHHOCTH

B skonoeuueckom eocnumanuu:
— BOCHHUTAaHUE TOHUMAaHUS 3HAYEHUS U TJI00ATHHOTO XapaKTepa IKOJIOTHYECKUX MPoOieM, myTei
WX pelIeHUs, 3HAYCHHsI KOJIOTHYEeCKON KyJIbTYphl UeloBeKa, OOIECTBa;



TEMATHYECKOE INTAHUPOBAHHUE

KoJnuecTBo yacos
Ne HaunmeHoBaHue pa3ae/ioB U TeM JJaexTpoHHble (UppoOBHIE)
Kontpoasnbie | IIpakTHueckue OcHOBHBIE BH/bI 1eSITEILHOCTH 00y4a0IUXCS
n/n NpOrpaMMbI Bcero o0pa3oBaTe/bHbIe pecypehl
padoTsI padoTsI

Paznen 1. ®usuka u eé poib

B MO3HAHUH OKPYKAOIIEro Mupa

11

®du3uka - HayKa o
pupojie

1

bu6nmoreka [{JOK:
https://m.edsoo.ru/7f416194

BrisBienne paznuauii Mexy (pu3uuecKuMu U Xu-
MUYECKUMH MTPEeBpalicHusIMu. Pacro3naBanue u
Kkiraccudukaris GU3NIeCKUX SIBICHUN: MEXaHUIe-
CKHX, TETUIOBBIX, dJIEKTPUIECKIX, MATHUTHBIX U
cBeToBbIX. Habmonenue u onucanue Gpu3nIecKux
SIBIICHUH

1.2

duznueckue
BEJINYUHEI

bubanoreka I{OK:
https://m.edsoo.ru/7f416194

Omnpenenenye eHbl 1eJIeHUs Kbl U3MEPUTENb-
HOTO TIpubOpa.

N3mepeHne TuHERHBIX pPa3sMEPOB TEJ U MPOMEXKYT-
KOB BPEMEHH C YYETOM IOIPEIIHOCTEN.

Wzmepenne 00bEMa JKUAKOCTH U TBEPIOTO Tea.
N3mMmepenne TemnepaTypsl IPH MOMOIIH KHIKOCT-
HOT'O TEPMOMETpA U JTaTUNKA TeMIepaTyphl.
BrinosiHeHWE TBOPUECKUX 3aJIaHUM IO TIOUCKY CIO-
c000B U3MEPEHHSI HEKOTOPBIX (PU3NUECKUX XapaKTe-
PHUCTHK, HallpUMep, pa3MepoB MaIlbIX 0O BEKTOB (BO-
JI0C, IPOBOJIOKA), YAAIEHHBIX 0OBEKTOB, OOJIBIITHX
paccTosHUi, MaJbIX IPOMEXYTKOB BpeMeHH. O0-
CYXJ/IEHHUE MPeAsIaraeMbIX CIocoO0B

1.3

EcrecTBeHHOHAY4YHBIN
METO/]] TO3HAHUS

bubmmoreka 1{OK:
https://m.edsoo.ru/7f416194

BriaBikenune runores, 00bIICHSFOIINAX MPOCTHIE SB-
JIEHUs, HAIIpUMeED:

— MIOYEMY OCTaHABJIMBACTCS ABIIKYIIEECS TI0 TOPH-
30HTAITLHOU MTOBEPXHOCTH TEJIO;

— MIoYeMY B JKapKylo TIOTOly B CBETJION ofiexkKIe
poxJaaHen, yeM B TEMHOMU. [Ipennoxxenue croco-
0OB IPOBEPKH THIIOTES.

[IpoBenenwne nccienoBanus MO MPOBEPKE KAKOM
MO0 TUTIOTE3HI.

[TocTpoenune mpocTeHmx Moaenel (PU3NIeCKUX sB-
JIeHWH (B BUJIE PUCYHKOB HJIM CXEM), HATIPUMED
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KoanyecTBo yacoB

Ne HaumeHoBaHuHe pa3/ie/10B U TeM

Konrpoabhbie
n/n NPOrpaMMbl

Beero paboTsI

IIpakTnyeckue
paboTsI

DJIeKTPOHHbIe (1M (POBHIe)
o0pa3oBaTeIbHbIE PeCypChl

OcHOBHBIE BU/IBI 1€ATEJILHOCTH oﬁyqammnxcn

naJieHue MpeaMeTa; MPSIMOIMHEHHOE PacpocTpaHe-
HHUE CBETa

Hroro mo pazneny 6

Pa3nen 2. [lepBoHauyajibHbIe CBeJIEHUSI O CTPOEHUH BelllecTBa

2.1 | Crpoenue BemecTBa 1

bubmnoreka L{OK:
https://m.edsoo0.ru/7f416194

HaOnroneHue 1 HHTEpIIpETalus OBITOB, CBHICTEIbCTBY-
I0IIUX 00 AaTOMHO-MOJICKYJISIPHOM CTPOCHHH BEILECTBA!
OIIBITHI C PACTBOPEHUEM PA3JIMYHBIX BELIECTB B BOJE.
OtueHKa pa3MepoOB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHUEM
¢dororpaduii, MOTyUIEHHBIX HA ATOMHOM CHJIIOBOM MHUKpO-
ckore (ACM) — naboparopHast padota 1o teme: «OleHKa
JMaMeTpa aToMa METOAOM PSAIO0B (C HCIOIb30BaHHEM (HO-
Torpaduii)».

OrmpezenieHue pa3MepOB MaJIbIX TEI

2.2 | JIBWXKCHHE U B3aMO- 2
JICHCTBUE YaCTHI] Be-

ILIECTBA

bubmuoreka L{OK:
https://m.edsoo.ru/7f416194

Habmonenune u 00bscHEHNE OPOYHOBCKOTO JIBUKEHHS U
sBieHust Aupdy3uu.

[IpoBeneHne n 0OBICHEHUE OIBITOB 110 HAOIIOACHHIO
TETIJIOBOTO PaCIIMPEHUS Ia30B.

[IpoBenenue n 00BSICHEHNE OTBITOB 110 OOHAPYKEHHIO
CHJI MOJIEKYJISIPHOTO TIPHUTSDKEHHS M OTTAJIKHBAHHS

2.3 | ArperarHsie 2

COCTOsAHU BEIICCTBA

bubmuoreka L{OK:
https://m.edsoo.ru/7f416194

Omnwcanue (C UCIOTH30BAHUEM IIPOCTHIX MOJIENEH) OC-
HOBHBIX Pa3iINYUil B CTPOCHUH Ta30B, )KUIKOCTEH U TBEp-
JIBIX TEJI.

OO0BsicCHEHNE MaJIOH CKIMAEeMOCTH KHUIKOCTEH U TBEP-
JIbIX TeJ1, OOJBIION CKUMAaEMOCTH I'a30B.

OO0mwsicHeHHE coXpaHeHUs (HOPMBI TBEPIBIX TN U TEKy4e-
CTH KHUIKOCTH.

IIpoBeneHne onbITOB, JOKA3bIBAIOUIUX, YTO B TBEPAOM
COCTOSTHUH BOJIbl YaCTHUIIBI HAXOJSATCS B CPETHEM JAITbIIIe
JpYT OT JpyTa (IJIOTHOCTh MEHBIIIE), YEM B JKHIAKOM.
YcTaHOBIIEHHE B3aNMOCBS3H MEXKITy OCOOCHHOCTSIMH ar-
peraTHbIX COCTOSIHUM BOJBI U CYIIECTBOBAHUEM BOIHBIX
opraunzmoB (MC — Ouomnorwusi, reorpadus)

Hroro no pazneny 5

Pa3nen 3. /IBH:KeHHe M B3aUMO/ielicTBHE TeJl
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Ne
n/n

HanMenoBaHue pa3jesioB H TeM
MPOrpaMMbI

KoanyecTBo yacoB

Bcero

Konrpoabhbie
paboTsI

IIpakTnyeckue
paboTsI

DJIeKTPOHHbIe (1M (POBHIe)
o0pa3oBaTeIbHbIE PeCypChl

OcHOBHBIE BU/IBI 1€ATEJILHOCTH oﬁyqammnxcn

3.1

MexaHnueckoe
NIBIDKEHUE

bubmnoreka L{OK:
https://m.edsoo.ru/7f416194

HccnenoBaHue paBHOMEPHOTO JBIKCHUS, ONPE/IeIICHHE
€ro MPU3HAKOB.

Hab:mroieHne HepaBHOMEPHOTO IBIDKSHUS U OTIpe/ielie-
HHE ero OTIINYUN OT PABHOMEPHOTO

JIBYDKCHHUSL.

OmnpeneneHrue CKOPOCTH PABHOMEPHOTO IBHKCHU (II1a-
PHKa B XKHUKOCTH, MOJICIIA SJICKTPUICSCKOTO aBTOMOOMIIS
U T.1.).

OnpeneneHue cpeHeil CKOPOCTH CKOJIBKCHHS OpyCcKa
WM IIapHKa [0 HAKJIOHHOM IIOCKOCTH.

Peuienue 3a1a4 Ha onpeeNICeHUE MY TH, CKOPOCTH U Bpe-
MEHU PaBHOMEPHOTO JBUKCHHUSL.

Awnanu3 rpaduKoB 3aBUCUMOCTH IIYTH K CKOPOCTH OT
BpEMEHH

3.2

WNuepuus, macca,
IUIOTHOCTD

bubmuoreka L{OK:
https://m.edsoo.ru/7f416194

OOBsICHCHNE U TIPOTHO3MPOBAHNUE SIBIICHHH, 00YCIIOBJICH-
HBIX HHEpLUUEH, HAIPUMED, YTO IPOUCXOAUT IPU TOPMO-
JKCHHUU FITH PE3KOM MaHEBpE aBTOMOOWIIS, TOYEMY HEBO3-
MO>XHO MI'HOBEHHO MIPEKPATUTD ABM)KEHHUE Ha BEJIOCH-
nejie Ui caMoKate  T. .

IIpoBeneHre n aHanKu3 ONBITOB, IEMOHCTPUPYIOIIUX U3~
MEHEHHUE CKOPOCTH JBUKEHUS TeJa B pe3yibTare Jei-
CTBHUS HA HEro ApPyrux Tel.

Pemenue 3a1a4 Ha onpezieieHue Macchl Tena, ero o0bema
" IIJIOTHOCTH.

IIpoBeneHne u aHaIu3 ONBITOB, IEMOHCTPUPYIOIIUX 3a-
BHCHUMOCTh U3MEHEHUSI CKOPOCTH Te€ja OT €r0 MaCChI IIPH
B3aUMOJICICTBUU TeN.

M3mepenune macchl Tena pa3iuyHbIMU CIIOCOOAMH.
Omnpenenenne IIOTHOCTH TeJla B PE3YJIbTaTe U3MEPEHUS
€ro Macchl M 00BEMa

3.3

Cwuna. Buner cun

10

bubmuoreka L{OK:
https://m.edsoo.ru/7f416194

W3yueHune B3aUMO/ICHCTBHSI KK MPUYHUHBI H3MEHEHHUS
CKOPOCTH TeJla UK ero Ae(OpMaliH.

OmnucaHue peanbHBIX CUTYaLHi B3aUMOICHCTBUS TEJ C
MOMOIIBEO MOJIEIICH, B KOTOPBIX BBOJUTCS MTOHSTHE
M300paKeHIE CHUIIBL.

W3ydenue cuibl ynpyroctu. VcenenoBanue 3aBUCHMOCTH
CHJIBI YIPYTOCTH OT YAJIMHEHHS PE3MHOBOTO IIHYpa HUITH
MIPY’KHHBI (C TOCTpOSHUEM Tpaduka).



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

HanMenoBaHue pa3jesioB H TeM
MPOrpaMMbI

KoanyecTBo yacoB

Bcero

Konrpoabhbie
paboTsI

IIpakTnyeckue
paboTsI

DJIeKTPOHHbIe (1M (POBHIe)
o0pa3oBaTeIbHbIE PeCypChl

OcHOBHBIE BU/IBI 1€ATEJILHOCTH oﬁyqammnxcn

AHaJu3 MPaKTHYECKUX CHTYaLHH, B KOTOPBHIX HPOSBIIS-
eTcs AeficTBHE CHIIBI YIIPYTOCTH (YIPYTOCTh Ms4a, Kpoc-
COBOK, BETOK JIepeBa M JIp.).

AHanu3 cUTyalHi, CBI3aHHBIX C SBJICHUEM TATOTCHUSL.
OObsicHeHne OPOUTAIBHOTO JIBU)KEHHMS IIJTAHET C UCIIONb-
30BaHUEM SIBJIICHHS TATOTCHUS U 3aKOHA UHEPLIUH.
W3mepenne Beca Te1a ¢ HOMOIIBIO TUHAMOMETPA.
O0o0cHOBaHME 3TOTO CIOCO0a U3MEPEHUSL.

AHanM3 1 MOJICJIMPOBaHKE SIBICHHUST HEBECOMOCTH.
DKCHepUMEeHTAIBHOE MTOJyYeHHEe MTPaBUIIa CJI0KEHHS
CWJI, HAMPaBJIEHHBIX BJIOJIb OJTHOM MpsiMoi. OnipeeneHue
BEJIMYMHbl PABHOJEHUCTBYIOIIECH CHUIL.

Vi3ydeHne CHIIbI TPSHHS CKOJIbKSHUS ¥ CHIIBI TPEHHS T10-
KOS

HccnenoBanne 3aBUCHMOCTH CUIIBI TPEHHUS OT CHJIBI 1aB-
JICHHS M CBOWCTB TPYILIMXCS MOBEPXHOCTEH.

AHaJu3 MPaKTHIECKUX CHTYaLUi, B KOTOPBIX IPOSBIIS-
eTCsl ICHCTBHE CHIIBI TPEHUSI, HCIIONB3YIOTCS CIIOCOOBI e8
YMEHbUICHUS UJIN YBECINYCHUA (KaTaHI/Ie Ha JIbI)KaXx,
KOHBKaX, TOPMOXKEHHE aBTOMOOWIIS, NCTIOJIb30BaHHE
MOJAIIUITHUKOB, IIJITaBAHUEC BOJHBIX )KUBOTHBIX U I[p)
Pemenue 3a1a4 ¢ HCIOJIb30BAaHUEM

(dbopMyIt 1 pacuéTa CUITbI TSKECTH, CHIIBI YIIPYTOCTH,
CHJIBI TPCHUSA

Wroro no pasaeny

23

Pa3nen 4. laBiienne TBEPABIX TeJl,

JKHJIKOCTEH M ra3oB

4.1

[asnenue. Ilepenaua
JABJICHUSA TBEPABIMU
TE€JIaMu, )XUJIKOCTSIMU
" Ta3aMu

3

bubmoteka L{OK:
https://m.edso0.ru/7f416194

Anann3 1 00BsICHEHHE OTIBITOB M IPAKTHUECKUX CUTYya-
1UH, B KOTOPBIX NIPOSIBIISICTCS CUJIA JAABJICHUS.
ObocHOBaHME CIOCOOOB YMEHBIICHNUS U YBEITHUCHHS
JTaBJICHUSL.

M3ydyeHne 3aBUCUMOCTH JIaBIICHUS Ta3a OT 00bEMa U TeM-
TepaTypel.

N3ydyeHne ocoOEHHOCTEH Tepeaaun NaBIeHuUs TBEPIBIMU
TCJIaMU, )XUAKOCTAMMU U ra3aMHu.



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

28

Ne
n/n

HanMenoBaHue pa3jesioB H TeM
MPOrpaMMbI

KoanyecTBo yacoB

Bcero

Konrpoabhbie
paboTsI

IIpakTnyeckue
paboTsI

DJIeKTPOHHbIe (1M (POBHIe)
o0pa3oBaTeIbHbIE PeCypChl

OcHOBHBIE BU/IBI 1€ATEJILHOCTH oﬁyqammnxcn

ObocHOBaHHE PE3YIBTATOB OIBITOB OCOOCHHOCTIMHU
CTPOCHUS BEUIECTBA B TBEPIOM, JKUAKOM H Ta3000pa3HOM
COCTOSIHHSIX.

DKCIepuMEHTANIbHOE JOKa3aTeNbCcTBO 3aKkoHa [Tackamns.
Pewienue 3ana4 Ha pacuéT naBiacHUs TBEPAOrO TENa

4.2

JlaBneHue KuIKOCTH

bubmnoreka L{OK:
https://m.edsoo.ru/7f416194

HccnenoBanne 3aBUCIMOCTH AABICHUS )KUAKOCTH OT
TITyOMHBI TIOTPY>KEHHS ¥ TUIOTHOCTHU JKUIKOCTH.
Habmronenne n 00bpsCHEHNE THAPOCTATUIECKOTO Mapa-
JIOKCa Ha OCHOBe 3aKkoHa Ilackas.

W3ydeHue cooOLIaONUXCs COCYIOB.

Pemrenue 3aa4 Ha pacuéT JaBJIEHUS KUIKOCTH.
OObsicHEHNE IPUHIIUTIA ISHCTBHUS TUAPABINIECKOTO
npecca, MHEBMaTHYECKUX MaIlHH.

AHanu3 1 00bSICHEHHE MPAaKTHUECKUX CUTyalluil, 1eMOH-
CTPHUPYIOIIUX MPOSIBJICHUE JIABJICHUS )KUAKOCTH ¥ 3aKOHA
[Mackasnst, HanpuUMep, POLIECCOB B OPTaHU3ME IIPH ITy0o-
KOBOZHOM HBIPSIHUU

4.3

ATtMochepHoe
JlaBIICHHE

bu6nuoreka I{OK:
https://m.edsoo.ru/7f416194

DKcIepUMEHTaIbHOE 00HAPYKEHHE aTMOC(EPHOTO aB-
JICHUSL.

Ananus u O6LHCHGHI/IG OIIBITOB U MPAKTHUYCCKUX CUTYyaA-
IIUH, CBSI3aHHBIX C IEHCTBUEM aTMOCHEPHOTO JaBIICHUSI.
OO0BscHEeHHE cymecTBOBaHUS aTMocheps! Ha 3eMie U He-
KOTOPBIX IJIAaHETaX WA eé OTCYTCTBHSA Ha APYTHUX IUIAHE-
tax u Jlyne.

OO0BsicCHeHNE N3MEHEHUS INIOTHOCTH aTMOC(EephI C BBICO-
TOW ¥ 3aBECHMOCTH aTMOC()EPHOTO TAaBICHUS OT BBHICOTHI.
Pemenne 3amad Ha pacy€r aTMOC(HEPHOTO TaBICHHUS.
Uzydenue ycrpoiicTBa 6apoMeTpa-aHepouIa

4.4

JleiicTBUE KUJIKOCTH
Y ra3a Ha MOTrpyKEH-
HOE B HUX TEJIO

bubmuoreka L{OK:
https://m.edsoo.ru/7f416194

OKcnepuMeHTaIbHOEe 00HAPYKEHHE IEHCTBUS )KUIKOCTH
Y ra3a Ha IOrpyX€HHOE B HUX TEJO.

OmnpenerneHre BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIECH Ha
T€J0, IOrPY>KEHHOE B )KUJKOCTb.

[IpoBenenne n 06CyXICHNE OIBITOB, IEMOHCTPUPYIOIINX
3aBUCHMOCTD BBITAJIKUBAIOLLEH CUJIBI, IEHCTBYIONIEH Ha
TEJIO B )KUIKOCTH, OT 00BhEMa NOTPYKEHHOH B KHUIKOCTH
YaCTH TeJA U OT INIOTHOCTH >KMJIKOCTH.
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HanMenoBaHue pa3jesioB H TeM
MPOrpaMMbI

KoanyecTBo yacoB

Bcero

Konrpoabhbie
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IIpakTnyeckue
paboTsI

DJIeKTPOHHbIe (1M (POBHIe)
o0pa3oBaTeIbHbIE PeCypChl

OcHOBHBIE BU/IBI 1€ATEJILHOCTH oﬁyqammnxcn

Ilposepxa nezasucumocmu gulmanKusauiell CUbl, oeti-
cmeyroujetl Ha meuo 8 HCUOKOCHU, OM MACCbl Med.
HccnenoBanue 3aBUCHMOCTH Beca TeIa B BOJIE OT 00bEMa
NOTPYKEHHOM B AKHUAKOCTh YaCTHU TeENA.

Pemenue 3aau Ha npUMEHEHKE 3aKOHA ApXumena u
YCIIOBHS IUIABAHUS TEl.

KoHncTpyupoBanue apeoMeTpa Ul KOHCTPYUPOBaHUE
JIOJIKU U olIpeieNieHue e€ rpy30n0abEMHOCTH

Hroro no pazneny

20

Pa3nen 5. Pabora u MmomiHOCTh. JHEprus

5.1

Pabora 1 MOIITHOCTE

2

bu6nuoreka I{OK:
https://m.edsoo.ru/7f416194

OKcrepUMEHTaIBbHOE ONpeeICHUE MEXaHUIeCKOH pa-
OOTBI CHIIBI TSDKECTH NPH MaICHUH TENa U CHJIIBI TPEHHS
IIPY PABHOMEPHOM IE€PEMELLEHUH TENA 110 TOPU3OHTAIIb-
HOH NOBEPXHOCTH.

Pacuér MomHoOCTH, pa3BUBaEMOil IIPU MOABEME I10 JIECT-
HUIIE.

Pemenne 3ana4y Ha pac4éT MEXaHNIECKOH pabOTHI U
MOIIHOCTH

5.2

HpOCTHe MCXaHU3MbI

bu6nuoreka I{OK:
https://m.edsoo.ru/7f416194

OmnpeneneHre BRIUTPHIIIA B CHJIE IPOCTHIX MEXAaHI3MOB
HA MIPUIMEpE phIuara, MoABMKHOTO 1 HETIOIBHKHOTO 0JI0-
KOB, HaKJIOHHOW TT0cKOCTH. MccnenoBanne yciuoBus
paBHOBeCHS phIyara.

OOHapy)XeHHE CBOWCTB MPOCTHIX MEXaHU3MOB B Pa3JIny-
HBIX HHCTPYMEHTAX U MPHUCIIOCOOTICHUAX, UCTIONB3YEMBIX
B OBITY M TEXHUKE, a TAK)KE B )KUBBIX OpPraHU3MaXx.
DKcIepuMeHTaIbHOE JOKA3aTEIECTBO paBEHCTBA paboT
MIPYU IPUMEHEHUH TIPOCTHIX MEXaHU3MOB.

Onpenenenne KI1/ HakIIOHHOM TJIOCKOCTH.

Pemenne 3amad Ha IpUMEHEHHUE MTPaBHIa PABHOBECHS
peruara u Ha pacuét KII/]

5.3

Mexannueckas
SHEprus

bubmoreka L{OK:
https://m.edsoo.ru/7f416194

OKcIleprMEHTaIbHOE OIpeIeNIeHIe N3MEHEHHSI KHHEeTH -
YECKOM U NOTEHLMAIbHON SHEPIUU TENA IIPU €r0 CKAThI-
BAHMHU 110 HAKJIIOHHOM IUIOCKOCTH.

DopMyIupOBaHUE HA OCHOBE UCCIIEIOBAHUS 3aKOHA CO-
XPaHEHUS MEXaHUYECKOM SHEPTUu.

OO6cyxaeHne rpaHul] MPUMEHUMOCTH 3aKOHa COXPaHEHHS
SHEpPruu.
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Konmyectso yacos
Ne HaumeHoBaHuHe pa3/ie/10B U TeM DJIeKTPOHHbIe (1M (POBHIe)
w/n nporpaMmbi B Kontpoasusie | IIpakTHueckue 06pazoBaTe B bIE pecyperI OCHOBHBIE BU/IBI /IeSITEJIbHOCTH 00y4aIOIIHXCS
cero paboTsI paboTsI
Pemenne 3aga4 ¢ ncmob30BaHUEM 3aKOHA COXpaHCHU
DHEPIUH
Hroro o pazneny 11

Pasznea 6. O0001IeHHE 1 CHCTEMATH3AIMSA 3HAHUI

6.1. | OO0o0O0IIEHNE U CUCTE- 3 1
MaTH3anus 3HaHUuN

Hroro no pazneny 3

OBIIEE KOJTUYECTBO 68 5 12
YACOB 11O TIPOTPAMME
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KoaunvecTBo yacoB

Ne HaumenoBanue pasjenos DJIeKTpOHHbIE (1M POBLIE)
/i 1 TeM MDOrDAMMBI KonTpoabuble IIpakTuyeckue 06DA30BATEABLHBIC DECYDCHI OcHoBHbIE BUIbI 1€IT€JIbHOCTH 00y4aI0MXCsl
porp Beero pa6oTsI pa6oTsI p pecyp
Pasnen 1. TenuioBble siBJICHUSI
1.1 | Crpoenue u 7 bubnuoreka IJOK: Haluro/1eHHE ¥ MHTEPIIPETAIHS OTBITOB, CBHIETETbCTBYIO-

CBOMCTBA BEIIIECTBA

https://m.ed-
s00.ru/7f4181ce

mMX 00 AaTOMHO-MOJICKYJISIPHOM CTPOCHUH BEIIECTBA!
OIIBITHI C PACTBOPEHUEM PA3IUYHBIX BEIECTB B BOJE.
Pemenne 3ana4 no oLeHUBaHUIO KOJMYECTBA aTOMOB WJIN
MOJIEKYJI B eAMHHUIE 00BEMa BeIeCcTBa.

AHanu3 TeKCTa APEBHUX aTOMUCTOB (Hampumep, ¢par-
MeHTa 1o3MbI JIykperms «O mpupoe Bemein») ¢ u3moxe-
HUEeM 000CHOBAaHUI aTOMHO# THIIOTE3bI (CMBICIIOBOE UTE-
Hue). OneHkKa yoeIuTeIbHOCTH ITUX 000CHOBAHMIA.
OOBbsicHeHHe OPOYHOBCKOTO JIBM)KEHHS, SIBJICHUS T Dy-
3UM U pa3INuuid MEXKy HUIMH Ha OCHOBE IOJIOKEHHUM MO-
JIEKYJISIPHO-KMHETUYECKOH TEOPUU CTPOCHHS BEIIECTRA.
OOBsACHEHNE OCHOBHBIX PAa3IMYUN B CTPOCHUH Ta30B, KA -
KOCTEH U TBEPABIX TEN C UCHOJIB30BAHUEM MOJOKEHUI MO-
JIEKYJISIPHOKUHETUUECKON TEOPUU CTPOEHUS BELLIECTBA.
[IpoBeneHue onbITOB MO BBIPAIIMBAHUIO KPUCTAJIJIOB MTOBA-
PEHHOM CONM WK caxapa.

[IpoBenenue n 0OBSICHEHUE OTIBITOB, IEMOHCTPHPYFOIITUX
KalWJUISpHBIE SIBJICHUS U SIBJICHUE CMAuMBaHMUSL.
OOBsCHEHHE PO KAMMIULIPHBIX SBICHUN IS TOCTYTIIE-
HUS BOJBI B OPTaHNU3M PACTCHHH.

Habmonenue, nmpoBeieHne U 00bSICHEHHE OTBITOB 110
HaOJIIOICHUIO TEIUIOBOTO PACIIUPEHUS Ia30B, JKUAKOCTEH U
TBEPABIX TEI.

OO0BsAcHeHHE COXpaHEeHUS 00bEMa TBEPBIX TeJ, TEKYIEeCTH
XKHJIKOCTH (B TOM YHCIIe, Pa3HUIIBI B TEKY4ECTH IS pa3-
HBIX KHUJIKOCTEH), TaBIICHU ra3a.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTh
JIaBJICHUS BO3yXa OT ero 00bEMa 1 HarpeBaHMs WK OXJIa-
JKJIEHHSI, ¥ UX 0OBbSICHEHNE Ha OCHOBE aTOMHO-MOJIEKYJISIp-
HOTO yYEHHSI.

AHanmu3 IpaKTHUECKUX CUTYaINH, CBI3aHHBIX CO CBOMI-
CTBAMU ra3oB, JKUJKOCTEH U TBEPIBIX TEI
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KonunuyecTBO 4acoB

Ne HaumenoBanue pasjenos DJIeKTpOHHbIE (1M POBLIE)
a/n H TeM IPOTPAMMEI B Kontpoabnbie | Ipakruueckue 06pA3OBATENHRLIE PECYPCHE OcHOBHbBIE BH/BI 1eSITEILHOCTH 00y 4aI0IHXCSl
cero pa6oTsI pa6oTsI y
1.2 | TemnoBsie 21 1 4,5 bu6nmoreka [{OK: O60CHOBaHME NPABMII M3MEPEHHUS TEMIIEPATYPBI.
IPOLECCHI https; //m.ed- CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUSI U IIIKAT TCM-

s00.ru/7f4181ce

neparypel.
HabnroeHnue u 00bsICHEHUE OMBITOB, IEMOHCTPHUP YFOIITUX
M3MEHEHUE BHYTPEHHEN SHEPTuu Tela B pe3yabTaTe Ter-
JIoTIepeIadu ¥ PabOThI BHEIIHUX CHIL

HabnroeHnue u 00bsACHEHUE OTIBITOB, 00CYKICHHE TPAKTH-
YECKUX CUTYallUl, AEMOHCTPUPYIOIINX PA3TUYHbIE BUIIbI
TEIUTOTIepPeIau: TETIONPOBOTHOCTH, KOHBEKITHIO, U3JTyde-
HUE.

HccnenoBanue SBICHUS TEINIOOOMEHA ITPH CMEIITMBAHUT
XOJIOTHOM U ropsiuel BOJBL.

HabnroneHnune ycTaHOBJICHHUS TEIUIOBOTO PaBHOBECHS
MEXAY Topsiued U XOJIOAHOHN BOJIOM.

OmnpenencHue (M3MEpPEHNE) KOIMIECTBA TEIUIOTHI, IOITY-
YEHHOTO BOJIOH NP TEIUIOOOMEHE C HarpeThIM MeTaJuInde-
CKHUM LMJIHHIPOM.

Onpenenenue (M3MepeHNe) YAeIbHON TEMI0EMKOCTH Be-
iecTBa.

Pemenue 3aga4, CBA3aHHBIX C BBIYUCIEHUEM KOJINYECTBA
TEIJIOTH U TETNIOEMKOCTH MPH TETJIO0OMEHE.

AHanu3 cUTyaluid IpakTHIECKOTO HCIOIh30BAHHUS TEILIO-
BBIX CBOMCTB BEIIECTB ¥ MaTEPHAIIOB, HATIPUMED, B LEIAX
9HEProcOepeeHUS: TETUIOM30JISIINS, YHEProcOeperaroue
KPBIIIH, TEPMOAKKYMYJISITOPHL | T. 1.

Habnronenue sBneHnii NCIapeHnst M KOHACHCAIIHH.
HccnenoBanue mporecca UCTIApSHUS Pa3THIHBIX )KHAIKO-
CTel.

OO0BsCHEeHHE SIBIICHHUH UCTIapeHUS M KOHJIEHCALIUHU Ha OC-
HOBE aTOMHO- MOJICKYJIIPHOTO YYICHUSI.

Habnronenue u 00bsICHEHHE MTPOIECCa KUTICHHUS, B TOM
YHUCIIe 3aBUCUMOCTH TeMIIepaTyphbl KUTIEHUSI OT JJABICHHUS.
Onpenenenue (M3MEpEHNE) OTHOCUTENBHON

BIIQYKHOCTH BO3/IyXa.

Habumronenue nporecca miaBaeHUs KPUCTAUTHIECKOTO Be-
IIeCTBa, HAIIPUMeED, JIbJA.

CpaBHEHHE MPOLECCOB IUIABICHUS KPUCTATUTNICCKUX TEI H
pa3MsTUYCHHS IPU HATPEBaHUH aMOP(HBIX TeEll.
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n/n

HaumeHoBaHue pa3jesioB
U TeM NMPOrpamMMBbl

KonunuyecTBO 4acoB

Bcero

Kounrtpoabhbie
pa6oTsI

IIpakTuyeckue
pa6oTsI

JyeKTpoHHbIEe (] POBHIE)
o0pa3oBaTe/IbHBIE PecypChl

OcHOBHbBIE BU/IbI 1€ATEJIbHOCTH oﬁyqammnxcﬂ

Onpenencuue (U3MEPEHUE) YACTbHON TEIUIOTHI IIaBICHHS
JBJIA.

OOBsACHCHHUE SIBIICHUI TUIABJICHUS U KPUCTAIUTH3AIAN Ha
OCHOBE aTOMHOMOJICKYJISIPHOTO YUYCHHUS.

Perrenue 3amad, CBsI3aHHBIX C BRIYUCIICHUEM KOJIMYCCTBA
TEIUIOTHI B MPOLIECCaX TEIUIONEPEAayy MPH IJIABICHUH U
KPUCTAJLTU3AIMH, UCTIAPCHUU U KOHICHCAIUH.

AHanu3 cuTyanui NpakTHYECKOro MPUMCHEHUSI IBICHUN
TUTaBJICHUS M KPUCTAJUTN3AINH, HAIIPIMEp, ITOTydeHIE
CBEPXUYHCTHIX MaTEPHUAIIOB, COJICBAs TPEIIKA U IIP.

AHanu3 paboTsl 1 00BSICHEHUE TTPHUHITAITA ASUCTBHUS TETLIO-
BOTO JIBUTATENs. BrIumcieHne KoamdecTBa TeIIOTH, BBIC-
JISFOIIETOCS TP CTOPAaHUH PAa3INIHBIX BUIOB TOIUTHBA, U
KII/ nBurarens.

O0cyXIeHre 3KOJOTHICCKHUX TTOCIIEACTBAN HCIIOIB30Ba-
HUS IBUTATENICH BHYTPEHHETO CTOPAHMUs, TEIUIOBBIX U THII-
POAIEKTPOCTAHIIUI

Wroro no pasaeny

28

Paznen 2. DnexkTpuyeckue u Mar

HUTHBIC AIBJICHUSA

2.1

DIIEKTPUUECKHE 3a-
pAabL. 3apsHKEHHbIE
TCJIa 1 UX B3aMO-
JeUCTBUE

7

bubmoreka L{OK:

https://m.ed-
s00.ru/7f4181ce

HaGuntoienue 1 npoBeieHHE OMBITOB 10 AJIEKTPU3ALIUH TEJ
MIPU CONPUKOCHOBEHUH U MHAYKIMEH.

Habnroenue u 00bsICHEHHE B3aUMO/ICHCTBHS OJHOUMEHHO
1 pa3HOUMEHHO 3apsHKEHHBIX Tell.

OO0BsCcHEeHNE IPUHIINIIA IEHCTBHSA HIIEKTPOCKOIIA.
OOBsACHEHHE SBICHUH NEKTPU3aLUU IPH COPUKOCHOBE-
HUH Tell ¥ HHIYKIMEH ¢ NCIOJIh30BaHUEeM 3HaHUIl 0 HOCH-
TEeNAX JIEKTPUUECKUX 3apsI/IOB B BEIIECTRE.
PacniosHaBaHme 1 0OBSCHCHHE SBICHUH AIEKTPU3AIHNA B
MTOBCEIHEBHOM km3HU. Habmoenne u 00bsCHEHHE OTTBI-
TOB, WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHUsI dJIEKTpUYE-
CKOro0 3apsija.

HaGmoienue onbITOB 10 MOAEINPOBAHUIO CHIIOBBIX JIH-
HUH JIEKTPUYECKOTO TOJS.

UccnenoBanue AeiiCTBUS AIEKTPUUECKOTO MOJIS Ha IIPO-
BOJIHUKH W AWIIEKTPHUKH
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KonunuyecTBO 4acoB

Ne HaumenoBanue pasjenos DJIeKTpOHHbIE (1M POBLIE)
/i 1 TeM IPOrpaMMEI B Koutpoabusie | IIpakrudyeckue 06pA30BATETEHEIE PECYPCHL OcHOBHbBIE BH/bI 1eSITeIbHOCTH 00y4aI0IUXCSl
cero pa6oTsI pa6oTsI y
2.2 | TlocTtossHHBIM 20 1 5 bubmnoreka L{OK: HaOnroeHue pa3inuyHbIX BUIOB NCHCTBUS dIICKTpUIC-

3JICKTpI/I‘l€CKI/II>'I TOK

https://m.ed-
s00.ru/7f4181ce

CKOTO TOKa ¥ OOHapy>KEHHE STHX BUIOB JEHCTBHS B IIOBCE-
JTHEBHOM >KU3HH.

HaGumoienue BO3HUKHOBEHHS Ta30BOTO pa3psijia U 3JIeK-
TPUUYECKOTO TOKA B )KUIKOCTH.

COopKa 1 HCIIBITAHUE DIIEKTPHYECKOM eTTH

MOCTOSIHHOTO TOKA.

W3MepeHue cuilbl TOKa aMIIEPMETPOM.

W3MepeHne 3MeKTpUYECKOrO HANPSXKEHUS BOTBTMETPOM.
[TpoBenenue 1 0OBSICHEHNE OTBITOB, IEMOHCTPUPYIOLTHX
3aBHCUMOCTb NEKTPHUUECKOTO CONPOTHBIIEHHS TPOBOJI-
HUKA OT €ro AJHUHBI, IUNIOIAAH NONEPEYHOr0 CEYEHUS U Ma-
TepHana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, TIPOTEKAIOIIETO
gyepe3 pe3ucTop, OT CONPOTUBIICHUS Pe3UCTOpa U HaIIpsiKe-
HUS Ha PE3UCTOpE.

IIpoBepka npaBuiia CII0KEHUS HAIPSKECHUH MIPU M1OCIIEN0-
BaTEJIbHOM COEIMHEHHUH JBYX PE3UCTOPOB.

IIpoBepka mpaBuIa A CUIIBI TOKA PH NMapauIeIbHOM CO-
€MHEHHH PE3UCTOPOB.

AHanu3 cuTyanui nocjae10BaTeIbHOTO U MapauIeIbHOTO
COEJUHEHUS IPOBOJHUKOB B JOMAIIHUX NMEKTPHUUECKUX
CeTsIX.

Pemenne 3agau ¢ ucronp3oBanueM 3akoHa OMa u popmyn
pacuéra 3MEeKTPUYECKOr0 CONPOTUBIICHUS MIPHU MOCIIEA0BA-
TEJIBHOM U NapaJuIeIbHOM COEIUHEHNH IPOBOIHUKOB.
Omnpenenenne paboThI ANEKTPUIECKOTO TOKA, MPOTEKar0-
IIIETO Yepe3 pe3ucTop.

OmnpezeneHne MOIIHOCTH 3IEKTPHUECKOT0 TOKA, BBIAETsIE-
MO Ha pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY
oT HanpspkeHus Ha Heil. Onpenenenue K11/ marpeBaTens.
HccnenoBanne npeoOpa3oBaHusI YHEPTHU TP MTOABEME
Tpy3a MEeKTPOABUTATEIIEM.

OO0bsICHEHHE YCTPOMCTBA U PHUHIINIIA JICHCTBUS JOMAIIT-
HHX 3JIEKTPOHATrpeBaTeIbHBIX IPUOOPOB.

OOBsicHEHHE ITPUYHNH KOPOTKOTO 3aMbIKaHHsI ¥ TPUHIINTIA
JIelicTBUS TNIaBKUX [IPEJOXPaHUTEICH.



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

35

n/n

HaumeHoBaHue pa3jesioB
U TeM NMPOrpamMMBbl

KonunuyecTBO 4acoB

Bcero

Kounrtpoabhbie
pa6oTsI

IIpakTuyeckue
pa6oTsI

JyeKTpoHHbIE (I (PPOBHIE)
o0pa3oBaTe/IbHBIE PecypChl

OcHOBHbBIE BU/IbI 1€ATEJIbHOCTH oﬁyqammnxcﬂ

Pemenue 3ana4 ¢ ucnosib30BaHrueM 3akoHa J>Koyssi—
Jlenma

2.3

MarauTtHsie
SIBIICHUS

bu6nuoreka [HOK:

https://m.ed-
s00.ru/7f4181ce

HccnenoBaHue MarHUTHOTO B3aUMOAEHCTBHS TOCTOSHHBIX
MarHuTOB.

W3ydeHne MarHUTHOTO MOJISL IOCTOSIHHBIX MAaTHUTOB IIpU
nX 00BEIMHEHNH U PA3JICICHNN.

HccnenoBanre MAarHUTHOTO B3aUMOICHCTBHUS MOCTOSHHBIX
MarHuTOB.

W3yueHne MarHUTHOTO MOJISL IOCTOSHHBIX MAarHUTOB IpU
UX 00bEeTUHEHUH U pPa3eliCHUN.

IIpoBeneHue ONBITOB 10 BU3YaIU3AIMH OIS MOCTOSHHBIX
MarHuTOB.

W3ydenne sBIeHNsT HAMarHUYMBAHUS BEILECTBA.
HccnenoBanue AeHCTBUS 31EKTPUUECKOTO TOKA HA MArHUT-
HYIO CTPEJKY.

IIpoBeneHue ONMBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTh
CHJIBI B3aUMOJICHCTBHS KATYIIKU C TOKOM M MarHuTa OT
CHUJIBI U HATIPABJIEHHs TOKA B KATYIIKE.

AHanu3 cUTyaluid IpakTHYECKOro MPUMEHEHHUS IIEKTPO-
MarHuToB (B OBITOBBIX TEXHUYECKUX YCTPOMCTBAX, IIPo-
MBIIUICHHOCTH, METUIINHE).

W3yuenne nedcTBUS MarHUTHOTO TI0JI Ha IPOBOTHHUK C TO-
KOM.

W3ydeHnue neicTBUS 3JIEKTPOIBUrATENLS.

Wsmepenue KIIJI anexTpoaBUrarenbHON yCTaHOBKH.
Pacno3HaBaHue U aHaTU3 pa3NUYHBIX IPUMEHEHUH JJIEK-
TpoABHUTaTeIeH (TpaHCIOPT, OBITOBBIE YCTPOWCTBA U JIp.)

2.4

DNeKTpOMarHuTHas
WHYKIUS

bubmoreka L{OK:

https://m.ed-
soo.ru/7f4181ce

OMBITHI IO HUCCICAOBAHUIO ABJICHUA 3J'I€KTpOMaI‘HHTHOI>i
HMHAYKOHH: UCCIICJOBAHUC W3MCHEHHM 3HAYCHMS U Hanpas-
JICHUA MHAYKIIMOHHOT'O TOKa

Hroro no pazneny

37

O0001mIeHne U cHCTEMATH3 AU

3HAHUH

3.1.

O060011IEHNE U CH-
cTEMAaTH3AIAS 3Ha-
HAN

3
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KonunuyecTBO 4acoB

Ne HaumenoBanue pasjenos DJIeKTpOHHbIE (1M POBLIE)
- 1 TeM IPOrPaMMBI B Koutpoabusie | IIpakrudyeckue 06pA30BATETEHEIE PECYPCHL OcHOBHbBIE BH/bI 1eSITeIbHOCTH 00y4aI0IUXCSl
1 cero pa6oTsI pa6oTsI y
Hroro no pazneny 3
OBUIEE KOJIMYECTBO 68 4 12,5

YACOB 110 TPOT'PAMME




9 KVIACC

37

KoanyecTBo yacoB

Ne HaumeHoBaHHe pa3/1e/10B U TeM MPO- DJIeKTPOoHHbIe (1M POBHIe)
Kontponnusie | IlpakTtudeckne OCHOBHBIE BU/IBI IeSITEJIbHOCTH 00y4aIOIHXCST
n/n rpamMMBblI Bceero paGoThi paboTht o0pa3oBarTe/ibHbIE pecypchl
Pasznea 1. Mexannueckue ABJICHUA
1.1 | MexaHn4ecKoe JBMKCHHC 10 1 1 bubmmoreka ITOK: AHanms u 06CyK/IEHHE PA3THYHBIX TIPUMEPOB Me-

M CHOCOOBI €TI0 OIMCAHMS

https://m.ed-
s00.ru/7f41a4a6

XaHWYIECKOTO JIBUKCHUSI.
OO6cyxneHne TpaHul] IPUMEHUMOCTH MOJICITH «Ma-
TepHANbHAS TOUKAY.

Onucanne MEXaHUUECKOTO ABHKEHHSI Pa3IMYHBIMU
criocobamu (ypaBHEHHE, Ta0nuIa, rpaduk).
AHann3 )KU3HEHHBIX CUTYyallui, B KOTOPBIX IPOSIB-
JIeTCA OTHOCUTENIBHOCTh MEXAaHUYECKOTO JIBIKE-
HUs.

HabmroneHne MexaHH4ecKoro JBIKEHHS Tela OT-
HOCHUTEJIBHO Pa3HBIX TeJ OTCUETA.

CpaBHeHue NyTel ¥ TPaeKTOPHUil IBIDKEHUS OHOTO
1 TOTO JXKe TeJla OTHOCHUTEIIFHO Pa3HBIX TeNl OTCUETA.
Amnanmu3 Texcra ['anumnest 00 OTHOCHTETFHOCTH JBU-
JKCHUST; BBIITOTHEHHE 3aIaHUH 110 TEKCTY (CMBICTIO-
BOC YTCHUE).

OmnpeneneHne cpegHeH CKOPOCTH CKOIBKECHHUS
OpycKa WM IBIKCHHUS IIapHKa 10 HAaKJIOHHON
TUTOCKOCTH.

Amnanu3 u 06cyXJIeHHe CII0CO00B MPUOIIHKEHHOTO
OTIpeIeNIeHUs] MTHOBEHHOH CKOPOCTH.
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBHKEHUS
(mraprka B )KUAKOCTH, MOJIEIH DJIEKTPHUECKOTO aB-
TOMOOWJIA U T. I.).

OmnpeneneHue MyTH, IPOHICHHOTO 3a JaHHBIA IPO-
MEXYTOK BPEMEHH, ¥ CKOPOCTH Tejia 1o rpaduky
3aBHCHUMOCTH ITyTH paBHOMEPHOTO IBIKEHUS OT
BpPEMCHU.

OO6cyxaeHrne BO3MOYKHBIX IPUHIIUTIOB JCHCTBUS
IpUOOPOB, N3MEPSIOIINX CKOPOCTD (CITUIIOMETPOB).
Brruncnenue myT ¥ CKOPOCTH IIPU paBHOYCKOPEH-
HOM IIPSIMOJIMHEITHOM JBHKEHUHM Tella.
Omnpenenenne MPOWIEHHOTO ITyTH U YCKOPEHHS
JBIDKEHUS TeNa 1o TpaduKy 3aBUCUMOCTH CKOPO-
CTU PaBHOYCKOPEHHOI'O IPSIMOJIMHEUHOT O
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n/n

HaumMenoBaHue pa3jejioB H TeM Ipo-
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KonmnyecTBo yacoB

Bcero

Konrtpoabhbie
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IIpakTuyeckue
paboTsI

DJIeKTPOHHbIe (1M (POBHIe)
o0pa3oBaTeIbHbIE PeCYpChl

OcHOBHBIE BU/IBI 1€ATEJILHOCTH oﬁyqammnxcn

JBIDKCHUS TENa OT BPEMEHH.

Ilposepka cunome3svl: eciu npu pagHOYCKOPEHHOM
osudiceHuu H6e3 HauanbHOU CKOPOCMU HYyMu OMHO-
CAMCA KAK pA0 HeYEMHbIX Yucel, mo coomeem-
cmeylouyue npomMedNCymKu epemeHi 00UHaKosbl
OmnpeneneHue yCKOpeHUs Tella IPH PaBHOYCKOPEH-
HOM JIBMKEHHHM O HAKJIOHHOM MJIOCKOCTH.
W3mepenue neprosa 1 4acTOThI 00paleHus Tena
110 OKPY>KHOCTH.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKCHUS
Telna MO OKPYKHOCTH.

Pemrenue 3aau Ha onpeseeHNe KHHEMaTHUECKUX
XapaKTEPUCTUK MEXaHMYIECKOTO ABMKCHHS pa3nd-
HBIX BUJIOB.

PacrnioznaBanue n npuOIMKEHHOE OMMCAHKE pa3-
JWYHBIX BUIOB MEXaHHYECKOTO JABWKECHUS B TIPH-
poJe ¥ TeXHUKE (Ha IpIMepax CBOOOIHO Majaro-
IIMX TEJl, ABWKECHUS )KUBOTHBIX, HEOCCHBIX TET,
TPAHCHOPTHBIX CPEJICTB U Jp.)

1.2

BzaumoaerictBue Tei

21

Bubnuoreka [1OK:

https://m.ed-
soo.ru/7f41a4ab

Habmronenune n 00CcyXIeHHE OIBITOB C IBIKCHAEM
TeJa TIPU YMEHBIICHUN BIUSHUS IPYTUX TEI, TIpe-
MATCTBYOLIUX JIBHUKCHUIO.

AHaJ'II/IS TekcTa ["anuiies ¢ onmucanueM MBICJIEHHOTO
JKCIICPUMEHTa, 00OOCHOBBIBAIOIIETO 3aKOH HHEP-
[[M¥; BBITIOJIHCHHE 3aJ[aHUI 110 TeKCTY (CMBICIIOBOE
YTEHHE).

OO6cyxIeHre BO3MOKHOCTH BBITIOJTHEHHS 3aKOHA
UHEPLIUU B PA3JIMYHBIX CUCTEMAX OTCUETA.
Habmronenue n o6cyxIeHne MEXaHUIECKHX sIBIIE-
HUH, IPOUCXOAIINX B cUCTeMe oTcuéra «Te-
JIeXKKay» MPHU €€ PABHOMEPHOM U YCKOPEHHOM JIBHU-
JKCHHH OTHOCUTEIHHO KaOnHeTa (PU3HKH.
JeiicTBUs ¢ BEKTOpaMU CUJI: BHITIOJIHEHUE 3aJJaHUi
10 CJI0KEHUIO ¥ BEIYUTAHUIO BEKTOPOB.
HabmroneHue /vy npoBeIcHUE OMBITOB, IEMOH-
CTPUPYIOIIUX 3aBUCHMOCTh YCKOPEHUS Teja OT
NIPWJIOKEHHOM K HEMY CWJIbI M MacChl TeJa.
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AHanu3 1 00bSCHEHHE SBICHUHN C HCIOJIb30BAHUEM
BTOpOro 3akoHa HeroToHa.

Pemmenne 3a1a4 ¢ NCTIOIB30BaHUEM BTOPOTO 3aKOHA
HrroToHa 1 paBuiIa CIOKEHUS CHIL

OmnpeneneHue KECTKOCTH NPY>KUHBIL.

AHanu3 cuTyanuii, B KOTOPBIX HaOIIONAIOTCS YIpY-
rue neopMalru, 1 uX 00bSICHEHUE C UCIOJIB30Ba-
HHEeM 3akoHa ['yka.

Pemenue 3aau ¢ ucnoap30BaHUEM 3aKoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIb-
KEHUSI OT CHIIBI HOPMAJIBHOTO JIaBJICHNS.
OO6cyxaeHne pe3ysIbTaToB UCCIEIOBaHNS.
Omnpenenenne k03¢ GUNNeHTa TPEHHS CKOJIBKEHHS.
W3mepenne cuitbl TPEHUS TTOKOSI.

Pemenne 3amau ¢ ucnoap30BaHuEM (HOPMYIIBI IS
CHJIBI TPEHUSI CKOJIBKCHHSI.

AHanu3 IBHXEHHUS Tel TOJIBKO MOJ JeHCTBUEM
CHJIBI TSDKECTH — CBOOOJTHOTO MaJIeHHUSI.
OObsicHEHNE HE3aBUCUMOCTH YCKOPEHHUs CBOOO/I-
HOTO MaJIeHUs OT Macchl Teja.

Or1ieHKa BEJIMYUHBI CHIIBI TATOTEHUS, AEHCTBYIO-
el MeXay IByMsI TelaMu

(m7st pa3HBIX Macc).

AHanu3 IBHXEeHHS HEOSCHBIX Tel MoJ AeiicTBHEM
CHJIBI TATOTEHHS (C UCIOIb30BaHNEM JOIIOJIHH-
TENBHBIX

HCTOYHHUKOB HH(OPMAIIHH).

Pemrenue 3a1a4 ¢ UCMOIB30BAHNEM 3aKOHA BCEMHUP-
HOT'O TSATOTeHHs ¥ (OPMYIIBI U1 pacuéra CHUJIbI Ts-
JKECTH.

AHanM3 OpUTMHAIBHOTO TEKCTA, ONMCHIBAIONIETO
TIPOSIBJICHNUST 3aKOHA

BCEMHUPHOTO TSATOTEHUSI; BBITIOJIHEHHE 3aIaHHUH I10
TEKCTY (CMBICTIOBOE UTEHUE).

HaGmonenne u 06cykIeHUE OIBITOB IO U3MEHEe-
HUIO Beca TeJla IPH YCKOPEHHOM JIBIDKEHUH.
AHanu3 ycJIoBUi BOSHUKHOBEHHSI HEBECOMOCTH U

NeperpysKu.




40

Ne
n/n

HaunmMenoBaHue pa3jejioB H TeM Ipo-
rpaMMBbl

KonmnyecTBo yacoB

Bcero

Konrtpoabhbie
padoTsI
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OcHOBHBIE BU/IBI 1€ATEJILHOCTH oﬁyqammnxcn

Pemenne 3amad Ha ompesiesicHrE Beca Tella B pas-
JIMYHBIX YCIOBHSAX.

AHanus cuJil, IeHCTBYIOIIUX Ha TEJO, IOKOsIIeecs
Ha OTope.

OmnpepesneHne NeHTpa TSHKECTH Pa3INIHBIX TeTl

1.3

3aKOHBI COXpaHEHUS

11

bubnuoreka [1OK:

https://m.ed-
s00.ru/7f41a4a6

Habmronenne u 00CyX/IeHHE OMBITOB, IEMOHCTPH-
PYIOLIMX Mepelady HMITyIbCca MPU B3aUMOJEH-
CTBHH TEJl, 3aKOH COXPaHEHHUS HMITyJIbca pH abco-
JIOTHO YIOPYTrOM U HEYNPYrOM B3aUMOJEHCTBUI
TeJL.

AHanu3 cUTyaluii B OKpY Karoei »u3HH ¢ Hc-
MI0JIb30BaHKEM 3aKOHA COXPAHEHUS UMITyJIbCa.
Pacnio3HaBaHue SBJICHUS PEAKTUBHOTO JBIDKEHUS B
MIPUPOJIE U TEXHHUKE.

[IpuMeHeHMe 3aKOHA COXPAaHEHHS UMITYJIbCa IS
pacuéra pe3ysbTaToB B3aUMOACHCTBUS Tell (Ha
MIPUMEPAX HEYNPYTOro B3auMOJAEHCTBUS, yIIPYroro
LEHTPAJILHOTO B3aUMOJEHCTBHUSA IBYX OJUHAKOBBIX
TEJ, OTHO U3 KOTOPBIX HETIOABI)KHO).

Pemenne 3ama4 ¢ HCIIOIB30BAHUEM 3aKOHA COXpa-
HEHHs UMITyJbCa.

Omnpenenenne paboTHI CUIIBI YIIPYTOCTH IPH OB~
éMe rpysa ¢ UCIIOJIb30BAaHIEM HETIOABHKHOTO H I10-
NIBIKHOTO OJIOKOB.

H3mepeHue MOIIHOCTH.

H3MepeHne noTeHIUalbHON SHEPTUH YIIPYTO Ae-
(opMHPOBaHHOH MPY>KUHBEL.

W3MepeHne KMHETHYECKON SHEPTUH Tella 10 JUIHHE
TOPMO3HOTO MyTH.

OKcIepuMEeHTaIbHOE CPAaBHEHNE H3MEHEHHS T10-
TEHLUAJIBHON U KUHETUYECKOM SHEPIUil Tena Ipu
JBIDKEHUH MO0 HAKJIIOHHOH MJIOCKOCTH.
OKkcnepuMeHTaabHas IPOBEpKa 3aKOHA COXpaHe-
HUSI MEXaHUYECKOH SHEPTHH TIPH CBOOOIHOM Tajie-
HUM.

IIpuMeHeHME 3aKOHA COXPAaHEHHS MEXaHUUECKOH
SHEPruu sl pacyéra MOTeHIUAIbHON U KUHETHYE-
CKOM 3Hepruil Tena.
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Pemenne 3amad ¢ ncnoiib30BaHNEM 3aKOHA coxpa-
HEHUS MEXaHUICCKOMH SHEPrun

Hroro no pazneny

42

Paszgen 2. Mexannueckue KoJie0aHus u

BOJIHBI

2.1

Mexannueckue
Koe0anus

7

bu6nmoreka [HOK:

https://m.ed-
s00.ru/7f41a4a6

Habmonenne konebanuii o AeiicTBUEM CHII TS-
JKECTH U YIIPYTOCTH U OOHApy>KeHHE MOJOOHBIX KO-
neGaHui B OKpYIKaIOIEM MHUpE.

Amnanu3 koneGaHNi rpy3a Ha HUTH ¥ Ha NIPY>KUHE.
OmnpeesieHrUe YacTOTHI KOJIcOaHUi MaTeMaThyie-
CKOT'O M TIPY)KMHHOTO MasTHUKOB.

HaGmoneHue n oObsICHEHHE SIBICHUS] pE30HAHCA.
HccnenoBanue 3aBUCUMOCTH Meproa KojieObaHu i
MOJIBELIEHHOT'O K HUTH I'py3a OT JUIMHBI HUTH.
[TpoBepka He3aBUCUMOCTH IIEpHOAA KOJIeOaHUH
rpy3a, MOJBEIICHHOTO K JICHTE, OT Macchl Ipy3a.
Habmonenune u 06cykaeHHE OIBITOB, IEMOHCTPH-
PYIOIINX 3aBUCUMOCTb IIEPHO/1a KOIeOaHUH TIpy-
XKMHHOTO MasiTHUKA OT MACCHI Ipy3a U KECTKOCTH
TIPY>KUHBL.

[TpumeHeHre MaTEMaTHYECKOTO U NPY>KMHHOTO Ma-
STHUKOB B KQU€CTBE MOJIEJIEH JJIsl OTMCAaHUsI KoJle-
OaHUil B OKpYy’KaloIIeM MUpe.

Pewienue 3aa4, CBI3aHHBIX C BHIYUCICHUEM WU
OLIEHKOH 9acTOTHI (TIepHoAa) KosiebaHuit
HUsmepenue yckopenust c60600H020 nadenus

2.2

Mexanuueckue BOJIHBI.
3ByK

bubmoteka 1{OK:

https://m.ed-
soo.ru/7f41a4ab

OOHapyXeHHe U aHaJI3 BOJHOBBIX SIBIICHUN B
OKpY’KaroIieM MHpe.

HaGmronenne pacrpocTpaHeHHs MPOJOIBHBIX U T0-
MepeYHBIX BOJH (HAa MOJIENIN) U OOHAPYKEHHE aHa-
JIOTHYHBIX BUJIOB BOJIH B IPHUPO/IE (3BYK, BOJHBI HA
BOJIC).

Boruncnenue JUIMHBL BOJIHBI U CKOPOCTH Pacmpo-
CTpaHEHHUS 3BYKOBBIX BOJIH.

OKCIepUMEHTAIbHOE ONpPEAEICHNE TPAHNUIL Ya-
CTOTBI CJIBIIIMMBIX 3BYKOBBIX KOJIeOaHHH.
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Hab6mtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT Ya-
CTOTHI (B TOM YHCIIE, C UCTIOIH30BAHHEM MY3bI-
KaJbHBIX HHCTPYMEHTOB).

Habmronenune n o0bsCHEHNE IBICHUSA aKyCTHIC-
CKOT'0 PEe30HaHCA.

AHaIlu3 OPUTHHAIIBHOTO TEKCTa, MOCBSIIIEHHOTO
HCTIOJBb30BaHUIO 3ByKa (MU YIBTPa3ByKa) B TEX-
HUKE (9XOJIOKAINS, YIBTPa3BYK B MEITUIIMHE U JIP.);
BBIMOJTHEHHE 3a/JaHHH 10 TEKCTY (CMBICIIOBOE UTe-
HHE)

Hroro no pazneny

15

Paznen 3. 3HeKTp0MaFHI/ITH06 moJi€ U JJICKTPOMATrHUTHBLIC BOJIHbI

3.1

BHGKTpOMaFHI/ITHOC I10JIC
H DJICKTPOMArHuTHLIC
BOJIHBI

6

1

bu6nuoreka [{OK:

https://m.ed-
soo.ru/7f41a4a6

[MocTpoeHue paccysxaeHul, 000CHOBBIBAIOIIUX
B3aMOCBSI3b 3JICKTPUYECKOT0 U MAarHUTHOTO I10-
JIEH.

DKCrepruMeHTaIbHOE U3YUYCHHUE CBOMCTB 3JIEKTPO-
MarHUTHBIX BOJIH (B TOM YHCJIE C TOMOIIBIO MO-
OompHOTO TenedoHa).

AHaJu3 peHTIeHOBCKUX CHIMKOB YEJIOBEYECKOT0
OpraHu3Ma.

AHaJn3 TeKCTOB, OMUCHIBAIOLIHNX HPOSBICHUS
AJIEKTPOMArHUTHOTO M3JIy4eHHs B IIPUPOJIE:
JKMBBIE OPraHU3MBbI, U3JTy4eHHUs] HEOECHBIX Tell
(cMBICTIOBOE UTEHHE).

PacrniozHaBaHue 1 aHAIHM3 PA3IMYHBIX TPUMEHEHHN
AJIEKTPOMArHUTHBIX BOJIH

B TEXHHKE.

V3y4eHre BOJHOBBIX CBOWCTB CBETA.

Pemenue 3a1a4 ¢ ©cnoyib30BaHUEM (HOPMYJT AJIS
CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJIMHBI BOJHBI
Y 4acTOTHI CBETA

Hroro no pazneny

Pa3zgen 4. CBeroBbIC ABJICHUSA

4.1

3aKOHEBI
pacmpocTpaHeHHs CBETa

bubmmoreka 1{OK:

https://m.ed-
s00.ru/7f41a4a6

Habmrogenne onbITOB, IEeMOHCTPHPYIONINX SIBIIE-
HUE NPSIMOIMHEITHOTO pacpoCTPaHEHUs CBETA
(BO3HHMKHOBEHHE TEHU M NOJIYTEHH), M UX
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HHTEPIIPETALHs C UCIONIB30BAHUEM ITIOHATHS CBETO-
BOT'O JIy4a.

OO0BsicCHeHNE W MOAETHPOBAHNE COTHEYHOTO U JIyH-
HOT'O 3aTMEHMI.

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHHS CBe-
TOBOTO JIy4a OT YIJIa NaJeHusl.

W3yyeHune cBONWCTB N300pakeHHUs B INIOCKOM 3€p-
Kase.

HabGmonenue n 00bsICHEHHE OTIBITOB IO HOJTyYe-
HUIO U300pakeHUIl B BOTHYTOM U BBIITYKJIOM 3€p-
kanax. HabmoeHnue 1 00bICHEHNE OBITOB MO
MIPEIOMJICHUIO CBETA Ha TPaHKIIE Pa3IMuHbIX Cpell,
B TOM YHCJI€ OIBITOB C MOJHBIM BHYTPEHHUM OTpa-
KEHHCM.

HcenenoBanne 3aBUCUMOCTH YIJ1a IIPETIOMIICHHS OT
yIila NaJeHHs CBETOBOTO JIy4ya Ha FPaHHUIE «BO3-
IyX—CTEKIIO».

PacrozHaBaHue SBICHUI OTPaXKEHHS U IIPETOMIIE-
HUs CBE€TA B HOBCC}IHCBHOﬁ JKH3HHU.

Ananus u O6'I)$ICHGHI/IC SABJICHUS OIITUYECKOI'O MU-
paxa.

Pemenue 3a1a4 ¢ MCIOJIB30BAaHUEM 3aKOHOB OTpPa-
JKEHHs1 M TIPEJIOMJICHHS CBETa

4.2

JIunH3bl ¥ onTHUECKHE
npuOopbI

bubmoteka 1{OK:

https://m.ed-
s00.ru/7f41a4a6

[MonyueHue n300paxeHuii ¢ MOMoIIbI0 coOuparo-
1iel U pacCceuBaroLIEH JINH3.

Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONTHYE-
CKO¥ CHJIBI COOMPAFOIIEH JINH3BI.

AHanu3 ycTpoiicTBa M IpUHIUIA JEHCTBUSI HEKO-
TOPBIX ONTUYECKUX MPHOOPOB: (oToannapara,
MHUKPOCKOIIa, TEIECKOIA.

W3ydenne Mozieny ria3a Kak ONTHIECKOH CH-
CTeMBbl. AHaIN3 sSIBIEHUH OJIM30PYKOCTH U TalbHO-
30pKOCTH, MIPUHIIUIIA IEHCTBHS OUKOB

4.3

Pasznoxenne Oemoro
CBETa B CIIEKTP

bubnmoreka [1OK:

https://m.ed-
s00.ru/7f41a4a6

HaGmonenne pasnoskeHus: 6e0ro cBeTa B CIIEKTP.
Habmronenne u 00bsICHEHHE OIBITOB TI0 TOTy4e-
HUIO 0€JI0r0 CBETa MPH CII0KEHUHU CBETa Pa3HbIX
LIBETOB.
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[TpoBenenue n 00BICHEHNE OTIBITOB IO BOCTIPHS-
THIO I[BETa IPEAMETOB NIPH UX HAOIIOJCHNH Yepes3
LIBETOBBIC (DMIIBTPHI (LIBETHBIC OYKH)

Hroro no pazneny

16

Pa3zgen 5. KBanToBbIe IBJIeHH

5.1

I/ICHYCKaHI/IC u 1morJjome-
HHUEC CBCTa aTOMOM

bubnuoreka [1OK:

https://m.ed-
s00.ru/7f41a4a6

O6cyxnenue nenu onsiToB Pesepdopaa no ucce-
JIOBaHHIO aTOMOB, BBIABM)KEHHE T'MIIOTE3 O BO3-
MOJKHBIX pe3yJbTaTaxX ONBITOB B 3aBUCUMOCTH OT
MIPEAIOoJIaraeMoro CTpoeHuUs aToMOB, Gopmynupo-
BaHHE BBIBOJOB U3 PE3YJIETATOB OIBITOB.
OOcyx/eHrEe MPOTUBOPCYUNH TIAHETAPHOW MOICIH
aToMa ¥ OCHOBaHMI! 1 runote3sl bopa o cranmo-
HapHBIX OpOUTaX HJIEKTPOHOB.

HabmroneHne CIDIONIHEIX M THHEWYIATHIX CIIEKTPOB
U3JIyYEHUs Pa3IMYHBIX BEILECTB.

OO0BsICHCHNE THHEHYATHIX CIICKTPOB U3TYICHUS

5.2

CTpOCHI/Ie ATOMHOTI'O sapa

bu6nuoreka [{OK:

https://m.ed-
so0o0.ru/7f41a4a6

OOcyxeHne BO3MOXKHBIX THIIOTE3 O MOZAECIAX
CTpPOEHHS siapa.

Omnpenenenue cocTapa siep 10 3aJaHHBIM Macco-
BbIM U 3apsAI0OBBIM YUCJIaM U 110 IMOJIOKEHUIO B 11€-
PHOIMYECKON cCHCcTEME

JJIEMEHTOB.

AHanm3 U3MEHEHHUS COCTaBa SApa U €To MOJI0Ke-
HUS B IEPHOJUYECKON CHCTEME TIPH 0-PaTHOAKTHB-
HOCTH.

HccrenoBanme TpeKOB 0-4aCTHII IO TOTOBEIM (ho-
Torpadusam.

OOHapy)KeHHE U U3MEPECHUE PaTHallMOHHOTO (hoHa
C MIOMOIIBIO JI03UMETPA, OLIEHKA €r0 NMHTEHCHBHO-
CTH.

AHanmm3 OMOJIOTUYECKUX U3MEHEHHH, TIPOUCX OIS~
[IUX O] ACHCTBUEM PaTUOAKTUBHBIX U3ITy4CHHN.
Hcnoap3oBanne PaanoaKTUBHBIX HSHy‘IeHI/Iﬁ B M¢E-
JUIHE
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5.3

S nepHble peakuuu

1

bubnuoreka [1OK:

https://m.ed-
s00.ru/7f41a4a6

Pemmenne 3amau ¢ MCTIONB30BaHUEM 3aKOHOB COXpa-
HEHHMS MacCOBBIX U 3apAA0BBIX YHCET Ha ONIpeeie-
HHE Pe3yJIbTATOB SCPHBIX PEaKINii; aHATN3 BO3-
MOJKHOCTH MJIM HEBO3MOXKHOCTH SIAEPHON PEAKINH.
OueHKa SHEPTUH CBSI3H SAEP C UCIOJIB30BAHUEM
(dhopMysbl DHHINTEHHA.

OOcyxeHne NepCcreKTHB UCIIOIb30BaHUs YIIpaB-
JISIEMOTO TEPMOSIIEPHOTO CHHTE3a.

OO6cyXIeHne MPEUMYIIECTB U IKOJIOTHYECKIX TIPO-
611eM, CBS3aHHBIX C SIIEPHON SHEPTEeTHKOM

Hroro no pazneny

17

Paznen 6. [loBTOpUTE/ILHO-00001IAIOIIMIE MOTY b

6.1

[ToBTOpEeHME M 0000IIIE-
HUE COJIepIKaHUs Kypca
¢busuku 3a 7-9 kmace

6

bu6nuoreka [{OK:

https://m.ed-
soo.ru/7f41a4a6

BrlnonHeHHe yueOHBIX 3a1aHuUi, TPEOYIOIHUX Je-
MOHCTpPalMy KOMIIETEHTHOCTEH, XapaKTepU3yIo-
IUX €CTECTBEHHOHAYUYHYI TPAMOTHOCTD:

— IPUMEHEHU MOJIyYEHHBIX 3HAHUH U1 HAy9HOTO
OOBSCHEHUSI (HM3UIECCKUX SIBICHUH B OKPY KAIOIICH
MIPUPOJE, B TIOBCEIHEBHON KU3HU U BBISBICHUS
(PU3MUYECKHUX OCHOB Psa COBPEMEHHBIX TEXHOJIO-
THi;

— IPUMEHEHUS] OCBOEHHBIX YKCIEPUMEHTAIBHBIX
YMEHHH JUIsl HCCIIeOBaHUsI (PU3HMYECKUX SIBIICHUH,
B TOM YHCJIE JJIs1 IPOBEPKU TUIIOTE3 U BBISABICHUS
3aKOHOMEPHOCTEM.

Pewenue pacu€THbIX 3aa4, B TOM YUCIIE IPEIIO-
JIArarolIUX UCII0JIb30BaHUE (HPUIMUECKUX MOJIeTIel 1
OCHOBAHHBIX Ha COJEPKAHUU PA3IUYHBIX Pa3/IeIoB
Kypca (HU3UKH.

BeInonHeHue u 3amuTa rpynnoBbIX WX HHIUBH-
JyanbHBIX IPOEKTOB, CBSI3aHHBIX C COAEPKAaHUEM
Kypca GU3HKH

Hroro no pazneny

OBHIEE KOJIMYECTBO
YACOB ITIO ITPOI'PAMME

102

15
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