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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHUsS COCTaBJIeHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmmu mnpenogaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloOUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKA Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npenmera B peanmusaiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOTO MaTepuana Mo TroaaM
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOANYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3rKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHomuerd u (usnueckor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOrO MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUEcCKOoro o0pa3oBaHMs B CTPYKType oOmiero odpa3oBaHus
COCTOMT B (OPMHUpPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!

®HAYYHO OOBSCHSTH SIBJICHUS,

® OLICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHUS;

®HTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BATh HAay4HbIE JOKAa3aTeNbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus pu3nku:

® IpHOOPETEHNE HHTEPECA U CTPEMIICHHS 00yJarOIINXCs K HAYYHOMY U3YYEHUIO TPUPOIbI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TMPEJICTaBICHUH O HAydyHOM MeToJe TOo3HaHus U  (popMHupoBaHHE

HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ popmMHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



¢ popmupoBaHUE TPEICTABICHUNH O PONMU (PU3MKHU Ui Pa3BUTHS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;
®pa3BUTHE TMPEJACTABICHUI O BO3MOXHBIX cdepax Oynymeil mnpodeccnoHaIbHOR
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.
JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
e IpuOOpeTeHrEe 3HAHUM O AUCKPETHOM CTPOSHHUH BEUIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e IpUOOpPETeHHE yMEHUN OMNHUCHIBAaTh U  OOBACHATH  (U3UYECKUE  SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
®OCBOCHHE METOJIOB pELICHHS NPOCTEHIIMX pacy€THBIX 3a7ad C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHEC YMCHHI HAOIIOAATH MPUPOHBIC SBJICHUS U BBITIOIHATH OIBITHI, JTAOOPATOPHBIE
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS C HCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOOpoOB;
® OCBOCHHE TpHEMOB pPaboThl ¢ uH(pOpMammel (HU3UIECKOTO COJCpIKAHUS, BKITHOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;
© 3HAKOMCTBO O cepamu mpodhecCHOHANBLHON NesTeIbHOCTH, CBA3aHHBIMU ¢ (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYWUTENb JeJaeT BbHIOOp MpPOBEACHUS JTabOpaTOpPHBIX paboOT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

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

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

AR .

N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA IApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue sBICHHMA, OOBICHSIONIMXCSA MPUTSHKCHHEM HIIM OTTAIKUBAHHUEM YaCTHIL

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

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



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEIL.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUsA OpycKa WIM MIapHKa [0 HaKIOHHOU
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapaxkTepa CONMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh

ok ownpE

JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [TneBMarnueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppuuennu. M3mepenue aTrmochepHOro MaBiIeHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok~ wn e



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue

OJIHOTO BHOa MEXaHHUYECKOMH OHCEPIUu B ,Z[perfI. 3aKkoH COXPAHCHUA DHCPIUHU B MCXAaHHUKCE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomot u onvimel.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pa3znen 6. Tens1oBbIe SIBJIEHHU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BemecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSHMM BemecTBa. Kpucramnnueckne u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauuBaHWE M KanoWUIIpHbIE siBlieHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YaCTHII.
Buytpennsiss sHeprusi. CrnocoObl HU3MEHEHMs BHYTPEHHEW OSHeprum: Temonepenadya u
coBepIeHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHUE.



KommuectBo Temnorel. YaenpHas TEIIOEMKOCTH BelIeCcTBAa. 1e€IUIO0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0oH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBieHus ra3a Ipy U3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TEIJIOEMKOCTEH pa3IUyHbIX BEIIECTB.

©CooNORAELDE
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. Habmronenne kunenus.

. Habnronenue noctossHCTBa TeMIiepaTypsl IPH TUIABJICHHH.

13. Mopenu TEIIOBRIX ABUTATENEH.

Jlabopamopuwie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITHI IO HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPIBIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUSI BO3JayXa OT €ro oOnéMa u

HarpeBaHUs WM OXJIKICHHUS.

6. IlpoBepka ruMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIUHBI CTONOMKA JKMIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOmroneHne M3MeHEHUs BHYTPEHHEH SHEPTUU Teja B pe3yibTaTe TEIUIONepenadn U
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. OmpeneneHue yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHre OTHOCUTENHHON BIAKHOCTH BO3IyXa.

13. OmnpenencHue yaeIbHOM TEIIOTHI TIABJICHHS JIbA.

[EEN
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Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
Ten. 3aKoH Ky.]IOHa (SaBI/ICI/IMOCTB CHIJIBI B38.HMOI[€I>1CTBHSI 3ApSAKCHHBIX TCJI OT BCIWMYHHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpunHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOT0 3apsa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. OJeKTpudeckoe HamnpsbkeHue. ComnpoTUBIICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JIeHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS AJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimel.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenure u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUITMHBI, TJIOMIAIU TTOTIEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOIO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHne MarHUTHOTO MOJS IOCTOSHHBIX MAarHMTOB MpPHU HMX OOBEIMHEHHH H
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUH 3HaUeHUs U HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

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

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPSIMOJUHEHHOTO IBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JIBUKCHHUS IIIapHKa II0
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PABHOYCKOPEHHOM [BM)KEHMHM O€3 HadaabHON
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHyXIeHHbIe KoneOaHus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMMOCTH NepHoOja KojeOaHUIl MOIBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEL, JOEMOHCTPUPYIOIIME 3aBHCUMOCTh IE€pHOAa KOJeOAaHWH TNPYKUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaia 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Pasnes 11. CBeToBbIe sIBJICHUS.
JlyueBas mognenb cBera. Mcrounuku cera. lIpsMonnHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xox nydeil B cobuparolieii 1uH3e.

Xoq JIydeil B paccenBarolen JUH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPa’KEHHUSI CBETOBOT'O JIy4a OT yTIJjla MaJeHHUS.
N3ydenue xapakTepuCTHK N300paXeHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o00paxeHnit C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u ruianerapuas moaens aroma. Moaens aroma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Aubga, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sJpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaxktuBHble mnpeBpamnieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUS paguOAKTUBHBIX U3TyUYE€HNUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

SR

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnwvie padbomot u onvimeul.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBEHO-0000IIAOMINK  MOAYTh MpEeIHAa3HAueH JUIsl  CUCTEMAaTH3aluu U
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBIN peaAMeET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICOBAHHS SIBICHUH TNPHPOJIBI W TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMIIHATBHO AEATEIHLHOCTHBIN XapaKTep JaHHOTO pa3jelia pealn3yercs 3a c4€T Toro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HayuHbIE€ METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B 3HEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHHE UHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hU3UUYECKOM
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(U3ZHUKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHUH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKCHUN (DU3UKH;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOIO0 MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpPBI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHs:

- OCO3HAaHWE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBaHUEM B IOMAIITHUX YCIOBUSX;

- c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAaKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTEbHOM
OpraHu3aly, Topojia, Kpas) TEXHOJIOIMYECKOW M COLMalIbHOM  HampaBJIeHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- UHTEpEeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHMEHTalMsi Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM I pelIeHus 3aJady B OO0JIacTH
OKpY’Kalolllell Cpenibl, MUIAHUPOBAHUS NOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHHe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJAEHCTBUM TPH BBINOJHEHUHM HCCIEIOBAaHUN U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JEATENBHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4Hcie (OPMYIMPOBATH WUICH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UIAaHWPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUI;

® - CTpeMJICHUE aHAIM3UPOBAThH U BBIABIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U SKOHOMHKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

® - OIICHKa CBOMUX JCHCTBHI € y4ETOM BIMSHHMS HAa OKPYXKAIOUIYIO Cpeay, BO3MOXKHBIX
rJ100abHBIX OCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTe/IbHBbIE yHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBISIBJIATH M XapaKTEPHU30BaTh CYLLIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBJIICHUI);
® yCTAHABJIMBATh CYLECTBEHHBIH MPU3HAK KIACCU(PHUKAILMU, OCHOBAHUS I 0000IIEHUS U
CpaBHEHHS;
® BEISIBJIATh 3aKOHOMEPHOCTH M IPOTUBOPEYMS B pacCMaTpUBAaeMbIX (akTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BLISIBJIATH NIPUYMHHO-CIICACTBEHHBIE CBA3M MNpPU HM3Yy4EHHUU (QU3MUECKUX SBJICHUH U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJIMYMH;
® CaMOCTOSITEJIBHO BBIOMpATh CIIOco0 pemeHust yueOHoW (u3nyeckoi 3amauu (cpaBHEHUE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble nccienroBaTebcKue 1eiCTBUS:
® [ICTI0JIb30BATh BONPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MIO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABJICHHOMY TUTAHY OMBIT, HECJIOXKHBIN (PU3UIECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3UIECKOTO SIBICHUS;
® OIICHWBAaTh Ha TPUMEHHMOCTb W JIOCTOBEPHOCTh WH(OPMAIHUIO, TOJYYEHHYIO B XOJ€
UCCIICIOBAaHHS WIIH DKCTIEPUMEHTA;
® CaMOCTOSTEJIEHO (POPMYIMPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yiibTaTaM MpOBEIEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICOBAHNS,
® [[POrHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BUTHE (PU3UUECKUX IPOLECCOB, a TAKKe
BBIJIBUTATH TIPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® [IPUMEHATh PA3IUYHBIE METObl, MHCTPYMEHTBI M 3alpochl NpU MOUCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
® AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(MOPMAIMIO Pa3ITNIHBIX
BUJIOB U (pOPM IPECTABICHHUS;
® CaMOCTOSITENIBHO BBIOMpPATh ONTHUMalIbHYIO (opMy TMpejacTaBieHUs HHOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

®B Xo7c OOCYXJeHHsS Y4eOHOro Marepuana, pe3ylIbTaToB JAOOPATOPHBIX paboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;

® COMOCTABIIATh CBOUM CYXKICHUS C CYXKICHHSAMU JPYTUX YYaCTHUKOB JHAJOra,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

® BEIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e MyOMUYHO  MPEACTaBIATh  PE3YJNbTAaThl  BBIMOJTHEHHOTO  (PU3UYECKOrO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

® [IOHMMAaTh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHIUBUAYAILHOW paOOThI TIPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

e [I[PHHUMATh IICJIM COBMECTHOH JESTEIbHOCTH, OpPraHM30BHIBATH JIEHCTBHA 1O €€
JOCTHIKEHUIO: PACTIPEICNIATh POJIM, 00CYKIATh MPOILECCHl M PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBITNIOJIHATh CBOKO 4YacTh Pa0OTHI, JOCTHrasi KadyeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

® OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOLIUH MPOIYKT IO KPUTEPHUSAM, CAMOCTOSTCIILHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

® BBISIBJISITH NMPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOUMX AJIs pELICHMUS
(bu3nUecKux 3HaHUMH;

® OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXO0JAX MPUHATUS pelIeHud (MHIUBUAYAIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

© CaMOCTOSITEJIBHO COCTaBJIATh ANTOPUTM pelleHuss (U3WYECKOM 3ajaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHHUI;

e Jles1aTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IUIaH €€ N3MEHEHNUS;

© 00BSCHATH MPUYUHBI JOCTUKEHUS (HEIOCTHIKEHUS) PE3YyIbTaTOB JIEATENbHOCTH, AaBaTh
OLICHKY TPHUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUAM;

® CTaBUTh ce0s Ha MECTO JIPYroro 4eioBeKa B XOJ€ CHOpa WM TUCKYCCHH Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

®[pU3HABATh CBOE MpaBO HA OMMOKY MNpHU pelleHHHn (GU3NYECKUX 3agad WId B
YTBEPKACHUSX HA HAYYHBIE TEMBI M TAKOE 5K€ ITPaBO JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoHny oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaTbl HA 0A30BOM YpPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® ICTIOJIB30BAaTh  MOHATHA: (U3MYECKHMEe W XUMHYECKHE SIBJICHHSA, HAONIOJICHHE,
HKCHEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (PU3UUYECKUX BEIHMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

e pa3nyath SABIECHUA (IUPQy3us, TEIIOBOE IBM)KEHUE YACTUI[ BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpAallCHMs, Iepefada JIaBJICHUS TBEPIABIMU
TeJIaMU, JKUAKOCTSMH U razaMu, aTMoc(hepHOe JaBlIeHue, IIJIaBaHue Tell, IPeBpaIleHus
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh IPOSIBICHUE WU3YUYEHHBIX (DU3MYECKHUX SIBIICHHH B OKpYXarollleM MHUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIDKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJAE, ACUCTBHE CWJIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
peIYard B TeJe YeJIOBEKa, NMPH ATOM IMEPEBOAUTH MPAKTHUYECKYIO 337a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3Yy4YCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUja TPEHUs, IaBICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbl, KOI(QQUIHUEHT TMOJE3HOr0 JeHCTBUS
MEXAaHU3MOB, KUHETUYECKash W MOTEHUUaJIbHAsl 3HEPIUs), NpU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYIMMH BEJIMYMHAMM, CTPOUTh TpadUKU H3YYEHHBIX 3aBUCHUMOCTEHN
(GUBHUYECKUX BEINYHH,

® XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKHUE SBICHUS M MPOLECCHI, UCIIONb3YS MpaBuiia
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (OJ70Ka), «30JI0TO€ TMpPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKEHUE;

© O0BSCHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00OBSCHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

epemath pacuy€THble 3a7aud B 1—2 JeHCTBUS, HCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJlaud
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3NYECKUE BEIUYMHBI B (QOPMYJIbl U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



® pacro3HaBaTh Ipo0IEMbl, KOTOPbIE MOXHO PEIINTh MPU MOMOLIM (PU3NIECKUX METOJOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

® [I[POBOJIUTH OMBITHI IO HAOJIIOAEHHUIO (PU3UYECKUX SIBJICHUH WM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;

® BHIMOJIHATE IIPSIMbIE M3MEPEHMs PacCTOSIHMS, BPEMEHHU, Macchl Tena, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;

® [I[POBOJIUTh HCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DPU3NYECKON BETUYMHBI OT APYrou ¢
MCII0JIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILLETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CuiIbl OT OOBEMa MOrpyKEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY U BBIIOJHSTH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

®[IPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIMYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN U3MEPEHUI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

ecoOm0laTh NpaBUJa TEXHUKM Oe3omacHOCTH mpu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

e yKa3plBaTh MPHUHIMIIBI JAEUCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY Ibl, GapOMeTp, pbluar, MOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS N3yUYE€HHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpPOM Ha WX ONUCaHUS (B TOM 4HMCIe: MOAIIUIHUKH, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU Tpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTIONB3Ysl 3HAHUA O CBOWCTBaX (DPM3MUECKUX SBICHUNA M HEOOXOAUMBIE (PU3HMUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®IPUBOJUTH MpUMEPHl (HAXOOUTh HH(GOPMALMI0O O TpUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM KHM3HU JUId OOECIeYeHHUs
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

® OCYILECTBIIATE OTOOP HMCTOYHUKOB HH(popManuu B IHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOINXCS 3HAHUM U NTyTEM CpPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

® ICTIOJIH30BATh NPH BBHIMOJIHEHUH Y4YeOHBIX 3aJaHHi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
($U3NUECKOr0 COAEp)KaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHeT,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3nyeckoro coiepkaHus, B TOM 4Hcie MyOIuYHO AenaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

®[IpY BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN pacCHpenesiTh 00A3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

® ICIIOJIB30BATh IOHATHS: Macca U PasMEPbl MOJIEKYJ, TEIUIOBOE [BHKEHUE ATOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAUIMYECKUE U aMopdHble Tena,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHAA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
II0JIe, TIPOBOJHUKHM W JHUDJIEKTPUKH, IOCTOSHHBIA JJIEKTPHUYECKUM TOK, MarHUTHOE
T0JIE;

epa3nnyaTh SBJIECHUS (TEIUIOBOE pACHIMpEHME M CXKaTue, TeIulonepeaaya, TEIIoBOe
paBHOBECHE, CMayuBaHWE, KaNWUIAPHBIC SBJICHUSA, WCIApPEHUE, KOHJEHCALNs,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEmIoNnpoOBOJHOCTh, KOHBEKIUS, W3IyYEHHUE), DJIEKTpU3alusl Tell, B3auMOJICHCTBUE
3apsioB, ACUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, JACHCTBUE MAarHUTHOIO IIOJIS Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh IPOSIBIEHUE W3YUYEHHBIX (DU3MYECKHUX SIBICHHH B OKpYXarollleM MHpE, B
TOM uyucie (U3MYECKUe SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUST B TPUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHes, CHera,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOJIICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 331ady B yuyeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCNONb3ysd (pU3nveckue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAS HHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh  BELIECTBA, YJAENbHAs TEIUIOTA IUIABJIECHMS, YAEJIbHAass TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JICCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/YyXa, DJIEKTPUYECKUU
3apsl, CHJIa TOKAa, OJJIEKTPUYECKOE HANpPsLDKEHUE, CONPOTUBIICHUE IIPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIIEHHE BELIECTBA, pa0d0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA), IpU



ONKMCAHUU TMPaBWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIHOJb3YEeMbIX BEJIUYMH,
0003HaueHHSI M eITUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

® XapaKTepu30BaTh CBOWMCTBAa Tes, (U3NYECKUE SBJICHHUS W IPOLECCHI, HCIONb3YS
OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BEIIECTBa,
IPUHLMII CYNEPHO3ULUM IoJIed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHna, 3akoH cCOXpaHEHHUs
SHEPruu, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

® O0BSCHATH (PU3UYECKHE IPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHOCIEICTBEHHBIE CBS3HU,
CTpOUTh OOBSICHEHHE M3 1—2 JOrMYecKkux MHIaroB ¢ OMNOpod Ha 1—2 H3Yy4EeHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, (PU3MUECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

epemath pacu€THble 3a7aud B 2—3 JEHCTBUSA, HCIONB3Yysd 3aKOHBI U (OPMYIIBI,
CBSI3pIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISITH HEIOCTATOK JAHHBIX AJIS PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE UCCIIECOBAHMS, BBIACIATH IPOBEPSAEMOE IPEANONIOKEHHE,
OLICHUBATh MIPaBUWJIBHOCTH MOPSI/IKA POBEICHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

 [IPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3UUECKUX SBJICHUN MM (PU3NYECKUX CBOWCTB TEJ
(KanmWJUIApHBIE  SBJICHMSA, 3aBUCHUMOCTb JaBJICHHMS BO3AyXa OT ero o0béMa,
TEMIIEPATYPHI, CKOPOCTH NPOLIECCA OCTBIBAHUS U HarPEBAHUS IPU U3IyYEHUU OT LIBETA
W3NIydaronie  (MOTJomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApPEHHs BOJBI  OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3aI1sl MATHUTHBIX MOJIEH OCTOSHHBIX MarHUTOB, AEUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEPsSEMbIE TMPEANOIOKEHU, COoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCBHIBATH XOJA OIBITa U
(bopMyIHpOBaTH BHIBOBI;

® BBLITIOJIHATH TPSMbIE WM3MEPEHMs] TEeMIEepaTypbl, OTHOCHUTEIBHOM BJIAXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3nyecKuX BENWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COTIOTHON MOTPENIHOCTH;

® [IPOBOJIUTH MCCIIEJIOBAHUE 3aBHUCHUMOCTU OJHOW (PM3NYECKOH BEITUYMHBI OT APYroi ¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UIAYIIETO Y€pE3 MPOBOJHUK, OT HANPSKEHUSI Ha IIPOBOIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
IUTAHUPOBATh HCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJHSITH M3MEPEHUS, CIeLys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOIUI U TpaUKOB, AETaTh BBHIBOBI 0 PE3yJIbTaTaM HUCCIIETOBaHMS;



® [IPOBOJUTH KOCBEHHBbIE HU3MEpeHHs (U3nueckux BeNWYMH (yAelbHas TerI0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTb HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEII0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHHE BEJIMUUHBIL;

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS U3yUYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB
C ONOpOM HAa MX ONUCAHMs (B TOM YHCJE: CUCTEMA OTOIUIEHMS JOMOB, TMUTPOMETD,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CYETYUK OJICKTPUUECKON DSHEpruu,
3JIEKTPOOCBETUTEbHBIE MPUOOPHI, HArpeBaTENIbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPENOXPAHUTENHN, SJIEKTPOMArHUT, 3JIEKTPOJBUTrATENb IOCTOSHHOIO
TOKA), HWCIONB3ysS 3HAHUS O CBOWCTBaX (DU3MYECKHX SIBICHUH W HEOOXOIUMBIC
buznyeckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA W HU3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUIaTEIb BHYTPEHHEIO CrOpaHMsl, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIETIEeH C MOCIEeN0BATENbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;

®IPUBOJAUTH TMpUMEpPbl (HAXOAUTh HWHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM [UIsI OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlei cpese;

® OCYIIECTBIIATH MOUCK MHPOpMAINKN (U3UIECKOTO coaepkanus B IHTepHETe, HA OCHOBE
MMEIOIINXCA 3HAHUN M MYTEM CPaBHEHUS JOTOJHUTEIBHBIX MCTOYHHUKOB BBIIETSATH
uH(pOpMaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;

® [ICTI0JIB30BAaTh TPU BBHIMOJHEHUH Y4YEOHBIX 3a/laHUil HAyYHO-TIOMYJSPHYIO JTUTEPATYPY
(bU3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIaJIeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUN W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

®Co3/1aBaTh COOCTBEHHBIE THMCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHUs, 00o0mas
uH(pOpMaIHI0 U3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEP)KAHHS, B TOM YHCIIE
nyOMMYHO  TPENCTaBISITH  PE3yabTaThl MPOEKTHOW WM  HCCIEN0BATEIhCKOMN
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO UCTOJb30BaTh W3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3HUKH, COTPOBOXK/IaTh BBICTYIUIEHNE IPE3EHTALINEH;

eMpU BHIMIOJHEHUH Y4YEOHBIX TPOEKTOB U HCCIEAOBAaHUN (PU3MUECKHX TIPOIECCOB
pacrpeensaTh 00S3aHHOCTH B IPYIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CICIUTHh 3a BBITOJIHCHHEM IUTaHA JEUCTBUH W KOPPEKTHUPOBATh €ro, aJeKBATHO
OIICHUBATh  COOCTBEHHBIM BKJaJd B  JEATENBHOCTh  TPYIIBL,  BBICTPauWBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

® IICIIOJIB30BATh TOHSITHS: CHUCTEMa OTCY€Ta, MaTepUalbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUS, nedopmarus (yrmpyras, miacTudeckasi),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSDKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOrO Tella, paBHOBECHE,



MEXaHUYecKue KoinebaHus M BOJHBI, 3BYK, HH(QpPa3ByK M  YyIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TOIJIOIIeHus, anbda, Oera- u Tramma-
U3IIy4€HUs], U30TOIIBL, SIZICPHAsi SJHEPIEeTHKA,

epa3inyaTh SABJICHUsS (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE JABHIKEHHE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJ, PEAKTUBHOE JBUXKECHHUE,
Kosie0aTeIbHOE JBMKEHHE (3aTyXamllue M BBIHYXKJICHHbIE KojeOaHus), pe30HaHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpa)kCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOr0 CHEKTPa WU3JIy4EHUs)
[I0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX
JaHHOE (hrU3HUYecKoe SIBICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SIBJICHUH B OKpYyKalomeMm mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJAE: MPUIUBBL U OTJIUBBI, JBI)KEHUE IJIAaHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIAbTPa(uOIETOBOrO U PEHTICHOBCKOIO H3JIY4YE€HUH, €CTECTBEHHBIH paJlOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paJiMOaKTUBHBIX U3Yy4EHUM HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 3aJauyy B y4eOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKH)
(bu3nUeCcKuX SBICHUIA;

® OIIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, UCIONb3Yys (pU3MUecKue
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpEHHE, NEPEMEIIEHUE, IIyTh, YIIIOBas CKOPOCTh, CHJIA TPEHHSA, CHJIA YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJa, UMITYJbC TE€a, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPY)KUHBI, KHHETHYECKast
SHEprusi, MOJHasi MEXaHW4yecKas SHEeprus, NepuojJ M YacToTa KoJeOaHW, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTENb IPEIOMIICHUS
cpezbl), PU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBI (PU3MYECKHX BEJTUYUH, HAXOIHUTh (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEJIMYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJINYMH;

® XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKUE SIBICHUS U MPOILECCH, UCTONb3Yys 3aKOH
COXpaHEHUs PHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIUI CYNEPHO3ULMN CHII,
IIPUHIIAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MaccoBOI'O YHCEN TMpHU SJAEPHBIX pPEaKIHsX, MpH 3TOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alKMChIBaTh €70 MaTEMaTHUYECKOE BhIPAKEHHE;

© 00BSCHATDH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH NPUYUHHO-CIEICTBEHHBIE CBS3H,
CTpoUTh OOBsICHEHHWE M3 2—3 JOTHMYECKHMX WIaroB € OMOpOMl Ha 2-3 H3y4EHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemaTh pacu€THBIC 3a/1aun (OMHUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHHI), UCIIOIb3YS
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSA 3a/laud 3alUChiBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIINE WU
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

® pacro3HaBarh NpoOJIEMbl, KOTOPhIE MOXHO PEIIUTH MPU MOMOIIH (PU3NYECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

® [IPOBOJIUTH OIBITHI 110 HAOJIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB Tell
(u3ydyenue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS PHEPIrUH, 3aBUCHMOCTD
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pPa3JIoOKeHHe OeNoro CBeTa B CHEKTP, W3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOWCTB W300paKeHHsI MpeaMera B CcoOMparomiel JIMH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOIO HaOOpa 000PyL0BaHMsI, ONMCHIBATH X0 ONbITa U
€ro pe3yabTaThl, (POPMYIHUPOBATH BHIBOIBI;

® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, ONpEeHeNsisi CpenHee
3HaYCHHE H3MepsSeMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHUs (M3MEPUTEITHHOTO TPrOOopa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCHOJIb30BAHHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPAXCHHUsS CBETa OT yria MaJeHUs U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHUpOBAaTh pe3yiabTaTbl IOJYYEHHOW 3aBHCUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIICIOBaHHS;

® [IPOBOJINTh KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIMYMH (CPEmHsss CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, YacToTa M TMepHOj KojeOaHWi MaTeMaTH4YeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOIHATH
U3MEpeHUs], CIeays TPEAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
aHAJTM3UPOBATh IIOJIyYEHHBIE pE3yJlbTaThl C Y4YE€TOM 3aJlaHHOM MOTIPEIIHOCTH
U3MEPEHHUI;

ecoOMIOaTh MpaBWJIa TEXHUKU O€30MacHOCTH TNpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

® pa3IM4aTh OCHOBHBIE MPU3HAKU H3YYCHHBIX (DU3UYECKUX MOJICICH: MaTepHalibHAs TOYKa,
abcomoTHO TBEPAOE TENo, TOYEUHBIH MCTOUYHUK CBETa, Jy4, TOHKas JIMH3a,
TUTaHETapHAasi MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIAPa;

® XapaKTepU30BaTh MPUHIHUIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpoH Ha HUX oOmnMcaHus (B TOM 4YHCIE: CHMJIOMETP, HATYMKU IIOJI0KEHUS,



pacCTOAHUS M YCKOPEHHMS, PAKeTa, 3X0JI0T, OUKH, IIEPUCKOI, (poToanmnapar, OnTHIECKue
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucCHosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® ICIIOJIB30BATh CXEMbl M CXEMAaTUYHbIC PUCYHKH HM3YYCHHBIX TEXHMUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMBbI JJIS OCTPOCHUS M300pa)XKeHU B IJIOCKOM
3epKajie u coouparorei JIMH3e;

®[IPUBOAMWTH TPHUMEPHl (HAXOOUTh HMH(POpPMAIMIO O TpUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHWKM B TIOBCEJAHEBHOW KHM3HM s OOecredeHUus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYKalolllei cpee;

® OCYIIECTBIIATh TOUCK uH(popMammu (HU3NYECKOTO coiepxkaHus B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/eIeHus
JIOCTOBEPHOCTH IOJIyYU€HHOM HH(pOpMaluu Ha OCHOBE UMEIOLIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

® [ICTI0JIb30BATh NPU BBIMOJIHEHUHM Y4YeOHBIX 3aJlaHMi Hay4dHO-TIOMYJISIPHYIO JIUTEPaTypy
(GU3MUEeCKOro Ccojep)KaHus, CHOpaBOYHble MaTepuaibl, pecypcbl cetu HHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

® c03/1aBaTh COOCTBEHHbIC TUCHMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE MH(OpMAINH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEP)KAHUSA, NyOIMYHO IPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON IEATEIbHOCTH, TP 3TOM IPAaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKJAaTh BBICTYIUIEHHWE MpE3eHTaled ¢ Y4éToM OCOOEHHOCTEH ayJuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpa
11 ®du3uka - HayKa 0 PHPOJIC 2 Bubmmorexa LIOK
' K pupon https://m.edsoo0.ru/7f416194
bu6mmorexka [IOK
1.2 o 2 1
VISHHCCICHE BEMITHHbL https://m.edsoo0.ru/7f416194
bu6 OK
1.3 EcrecTBeHHOHAay4YHBIH METO MO3HAHUS 2 1 hgpijllﬁéel;zc]i).ru 17§416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIECTBa 2 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHn4ecKoe ABMKEHIE 3 nommorexa O

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



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

3.2 Huepnust, Macca, IIIOTHOCTD 4 bubmorexa HOK
' P, ’ https://m.edso0.ru/7f416194
bubmuoreka [JOK
. .B 14
33 Cuma. Bupt cun https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBineHus TBEPAbIMU 3 bubnnorexa [HOK
' TeJIaMH, )KUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 bubmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubmuorexa [JOK
43 ATMOChEPHOR HaBICHHC 6 https://m.eds00.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P
> a60Ta 1 MOIIHOCT® 3 https://m.edso00.ru/7f416194
5.9 e 1 i 1esitin 5 bubmuorexa [JOK
. TBIE MEXAHU3MBEI
p https://m.edso00.ru/7f416194
5.3 Mexannueckast SJHEPTUS 4 bubmorexa HOK
' © eoKat oHep https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne /it Konrtpoasnbie | Ipakruyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3pgen 1. TensioBbIe IBJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmmoreia LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIUIOBBIC HPOHECCt https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 i 7 20 2 7
OCTORHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
JICKTPOMATHHTHAZ YIS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM uudpoBbIe
Ne /it P Konrtpoasnbie | Ipakruyeckue (1udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHndeckoe IBHKEHNUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
' OINCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
JaMoeHcTBIE Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHITICCRUC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI pacIpPOCTPAHEHUS CBETA 6 2 bubmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asnoskeHue 6eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3gen 5. KBaHTOBBIE SIBJIEHUS
5.1 Hcnyckanue u MOroneHue CBeETa aTOMOM 4 1 bubmmorexa [JOK
' Y H https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHre aTOMHOTIO sapa 6 1 bubmmorexa [IOK
' p AP https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
53 s 7 1
FICPHBIC peaKitiy https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpEeHMe u 00001IeHNE COAEepHKAHUS 9 9 bubnnoreka [JOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
HWroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HaykKa O pUpOE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEJIMYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TEeMIIEpaTypbl IpU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMIeparypbl”

Kak ¢u3suka u apyrue ecTecTBeHHBIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIEIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TMIIOTE3bI: JaJbHOCTH MOJIETA
11apuka, mymeHHOro
TOPU30HTAJILHO, TEM OO0JIbIIIE, YEM
OosbliIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. ONbITHI,

7 eTHOE bu6mmoreka [IOK
OKa3bIBAIOIIME UCKPETHO
. HIHE AHCKD https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIeCTBA
3 JI— emmte bubmuoreka [JOK
BIDKEHUE YACTULL B CcTBa
t Bett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
pacIIUpEHHUS Ta30B)»
10 ArperaTtHble COCTOSIHHSI BEIISCTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HX bubnuorexa [JOK
11
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
MexaHndeckoe OBIKEHUE.
12 PasHOMEpHOE ; epaBHOMEPHOE bubmorexa HOK
BHOMEPHOE U HEPABHOMEDH
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
13 C B bubmuorexa [JOK
KOPOCTh. EMHUIIEI CKOPOCTH
P JUHHTL p https://m.edsoo.ru/ff0a079c
14 p bubmuorexa [JOK
acueT IyTH U BPEMEHU JIBIKEHUS
y p A https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 B P . P bubmuorexa [JOK
3aMOJIECTBHUE TEN KaK IIpUYMHA
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
IImotHOCTE BemectBa. Pacuer
m bu6mmoreka [IOK
16 Macchl U 00beMa Tejia 1o ero

IIJIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a0fee

JlaGopaTopHas pabora

17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
TEIa»
18 Pemenue 3anau o reme bubmuoreka [JOK
"[L1oTHOCTH BewecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaeincreug tein. Cria
ynpyrocti. 3akoH ['yka
JlaboparopHas pabora «/3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenue tarorenns. Cuia TIKECTH
C N
22| waceofi rema, Bec rera. Pemerme BuGiorera LIOK
e ’ | https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TSKeCTH
C .
s | o
P P https://m.edsoo.ru/ff0a1502
IUTAHET
24 Nsmepenue cui. JluHamomer bubmorexa LIOK
P ' P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tena. HeBecomoc
el BECOMOCTD https://m.edsoo.ru/ff0al778
CroxxeHne C ampasJie
g . P ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemrenue 3agad mo reMme

"PaBHoelicTBYIOIIAs CHIT"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

Tpenue ckoybKeHUs: U TpEeHHUE
nokosi. TpeHue B mpupoae u
TEXHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas padora «3yuenue
3aBUCHMOCTH CHJIbI TPECHHS
CKOJIBYKCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aia4d Ha onpeneneHue
PaBHOJECUCTBYIOLIECH CUJIIbI

31

Pemenue 3agau no remam: «Bec
tenay, «['paduueckoe n3o0pakeHue
cry, «Cumbly,
«PaBHOJEHCTBYIOMIAS CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padota no remam:
«MexaHn4YeCKOoe JBHKCHHUC),
«Macca, II0THOCTEY, «Bec Temay,
«['papuueckoe nzoOpakeHue U,
«Cunb»

33

Hasnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JaBienue raza. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TEeMIIEPATypPhI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaya naBieHust TBEPABIMU
TCJIaMU, XUJIKOCTAMHU U ra3daMiu.
3akou [Tackains

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a25b0

36

HaBHCHI/IC B XXUJKOCTH U Ira3sc,

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC HeﬁCTBHeM CHIJIBI
TAXCCTHU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B )KMJIKOCTH M ra3e. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coo0
OODTIAIOMIHEET COCY A https://m.eds00.ru/ff0a2970
39 IMuapaBanueckuii mpecc Bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopiHeBou
KHUJIKOCTHBIN HacoC
Atmocdepa 3emiu. [Ipuannbl
81| obonomn Fewmn. Fammenviocrs b morera LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOps
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JlaBJIeHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnorexka [JOK
nasnenus. OnbIT Toppuuerum https://m.edsoo.ru/ff0a2da8
“ 32BI/I(eJI/IMO((‘,)TB arzfloocq)eI;Horoo . Butmorexa LOK
BJICHHS OT BBICOTHI H BHEM
9 AP https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JaBJICHHE Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo teme
"ATtmocdepHoe naBrneHue"”
47 JleficTBuE )KUJKOCTH U Ta3a Ha bubmuorexa [JOK



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

IIOIrpY>XCHHOEC B HUX TECJIO.
ApXI/IMCIIOBa CHJIa

https://m.edsoo.ru/ff0a3276

JIaboparopHast pabota
«OrnpeeneHue BbITAIKUBAOLIEH

bubmuoreka [JOK

48
CHUIBI, JICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJIKOCTbY
JlaboparopHast paboTta 1mo Teme
1
o | e o e
g . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
TEIA»
50 [1naBanue ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOAKHU U
OmpeeieHue eé
Ipy30n0bEMHOCTH"
Pemenne 3amay mo reMam:
59 «IlitaBanue cynos. bubnuoreka [IOK
BoznyxonnaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
53 M 0
exaniiecKa pabota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
54 M .E
OHIHOCTD. BAHHIBT MOHOCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér

MOIIIHOCTH, Pa3BUBAEMOM MpHU



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

noabéMe 1o Jjectauie"

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cun Ha peiuare

S7

KonTponbhas pabota no teme
«/laBneHue TBEPABIX TET,
KHUJIKOCTEH U ra30By /
Bcepoccuiickas npoepodHas
pabora

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TN, JKUIAKOCTEH U Ta30B» /
Bcepoccuiickast mpoBepoyHas
paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Prryaru B TexHuKe, OBITY U IPUPOJIE.

JlabopaTopHas pabota
«HMccnenoBanne ycIOBHN
paBHOBECHSI pblyara

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1ay o temMe «Y CI0BUSA
paBHOBECHSI pblyara

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KII/ naknonHOM
TUTOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
MomHocTh, KIT/"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckas SHEprusl.
Kunernyeckast 1 moTeHIMATbHAS
SHEprus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT MO TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
M3MEHEHUS KUHETUYEeCKOU U
MOTEHLIUAIBLHON SHEPTHH NIPU
CKaThIBAaHUH TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

67

Pesepsubiit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHu4ecKoe
nBmxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeeb

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Hara
Tema ypoxa Konrpoubnsie | IIpakrnyeckue oGpasoBaTejbHbIe
n/n Bcero U3yYeHHUs
padoTbI padoThbI pecypcbl
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN bubnuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo0.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mogenu TBEPAOTO, KUIKOTO U
3 A 5 DA A . 1 bubnnoreka [JOK
ra3o00pa3HOro COCTOSTHUMI
P https://m.edsoo.ru/ff0a540e
BelIeCTBa
OObscHeHne CBOWMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOro
4 COCTOSIHUI BeIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopgHbie 1 bubnnoreka [JOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHue U KanWUISIPHOCTbD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 T 1 bubnmoreka [JOK
€IJIOBOE PaCHIMPEHHE U CIKATUE
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
YaCTHIL
9 Bayrtpennsis sueprusi. CriocoObt 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

W3MEHEHHUS BHYTPEHHEH SHeprun

https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 BHZEL TelIonepe A https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
11
BEILIECTB U MAaTEPHAJIOB B LIEISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"
12 KommaectBo Temnotel. Y aenpHas bu6mmoreka [IOK
TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
aBHEHUE TEIJIOBOro OasiaHca.
13 ¥§HJ‘IOO6M€H 1 TEIJIOBOE bubmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHas paborta
14 "HccnenoBanue siBJIECHUS bubmuorexa [JOK
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmuecTBa TEIIOTHI,
15 HE0OXO0IUMMOTO JIJIsl HATPEeBAHUS
TeJa U BBIENSIEMOT0 UM MIPU
OXJTKICHUHN
JIaboparopHasi pabota
16 "Onpgnenim/le I;I{enLHoﬁ bubmorexa HOK
| https://m.edsoo.ru/ff0a6bb0
TETMJIOEMKOCTH BEIIeCTBA
17 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK
18 KPUCTAJUTMYECKUX Tell. Y AelbHast

TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas pabora
"OmnpenaeneHue yaelbHON TEMI0ThI
JIaBJeHus apaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATYpPBI
KHUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxuocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencane
OTHOCHUTENbHOU BIIAKHOCTH
BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agad Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIIBI pabOTHI TEMJIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

KII/I TermoBoro nBurarensi.
TenmoBble ABUTATENN U 3a1UTa
OKpY>Karole cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXPAHCHUA U IPCBPALICHUSA
OHEPTHH B TCINIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme ""TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BelrecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTponbnas pabota no teme

bubnunoreka [HOK
28 "TeruioBble aBieHus. MzmMenenue 1
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BeILlECTBA
29 Dnekrpuzanus Ten. [[Ba pona
JIEKTPUUYECKUX 3apsi/IOB
Ypoxk-uccienoBanue
30 "DnexTpu3anus TeJd UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3anmMopeicTBue 3apsyKeHHBIX TEIl. bubnnorexa [HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJEeKTpUUECcKOe MoJIe.
32 HanpsikeHHOCTD 3J1€KTpUYECKOro bubnnorexa [HJOK
noJist. [IpuHIUT Cynepno3HIum https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snekTprudeckux 3aps/os.
33 OnemeHTapHbId 3apsn. CTpoeHne
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHMs IEKTPUUECKOT0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB 3JICKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYSCKUN TOK, YCIIOBHS €T0
36 C eZI;BOBaHHﬂ I/ICTSI‘{HI/I bubamorexa IOK
. KU
i https://m.edsoo.ru/ff0a95a4
AJIEKTPHUUECKOTO TOKA
37 JlelicTBUS SJIEKTPUIECKOTO TOKA bubmmorexa LIOK
TOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienosanue "Jleiictere

SJICKTPHUYCCKOI'O I10JIA Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MPOBOJHUKHU U JUAJIEKTPUKHU"

DNEeKTPUYECKUM TOK B METAJLIaX,

bubmuorexa [JOK

39
’KUAKOCTSIX M razax https://m.edso0.ru/ff0a9838

40 DeKTpudecKas 1erb U eé
COCTaBHBIE YaCTH
C . JIab 0

80| Haepene n perymponartne 05 buGiorera LIOK

P | PErYIIP ' https://m.edso0.ru/ff0a8bd6
CHJTBI TOKA
DJEKTPUYECKOE HANIPSHKCHHE.

42 BoasT™metp. JIaboparopHas paboTa 05 bubnnoreka [JOK
"H3MepeHue u peryIupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

C .
58| Vacoe conpormmrcre Brmorer LLOK
8 P https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JIaGoparopHas paboTa
H3
44 | conpormmacrnia mponoanea or cro 1 BrGmorer LLOK
P poBoa https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOIIA/IH TTOTIEPEYHOTO
ceueHus u marepuana”
3
R
P ' 8 https://m.edsoo.ru/ff0aad4a
y4JacTKa Ienu
JIaGoparopHas paboTa
HH
CCJIeIOBaHME 3aBUCUMOCTHU CHIIBI BuGmorexa OK
46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

CONMPOTHUBIIEHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HOCHGHOB&TCHBHOC H IapallICJIbHOC

47
COEMHEHUS POBOIHUKOB
JlaboparopHas padora "IIpoBepka
MpaBUJIa CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK
48
[IPH [I0CJIEI0BATEIHLHOM https://m.edsoo.ru/ff0aaa58
COCAMHEHHH JABYX PE3UCTOPOB"
JlaboparopHas pabora "I[IpoBepka
IIpaBUJIa I CHUJIbI TOKA IIPU bubnnorexa [JOK
49
napauieIbHOM COCMHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
P
50| sacon Ova i pavsuoro biGiorer LIOK
D https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOIHUKOB
Pa6
51 BJ?GI?": anizzcl)(lg:ooizza 3akoH bubmmoreia LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JIa0 0
52 "Snoga;igﬁjlz p?ﬁiﬁl ¥ MOIITHOCTH bubmmorexa LIOK
pedt P " H https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNEeKTPUYECKHE LIEeTH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnnorexka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
54 [TocTossHHBIC MarHUTHI, X
B3aUMOJICVCTBHE
55 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
MoJiei MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruautHoe nojie. MarHuTHOE 1oJie bubmuoreka [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eMJIH U €ro 3HauYeHUue IS KA3HU
Ha 3emiie

https://m.edsoo.ru/ff0ac0ba

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.

57 3 bu6mmoreka [IOK
apspKEHHBIE TeJa U UX
P . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTeus. [locTosHHbII
AJIEKTPUYECKUMA TOK"
Kontponbnas paboTa mo teme
"DJIeKTpUUECKHUE 3apsbl.
3apsiKeHHbIE TeNla U UX
s p 5 0 5 bu6mmoreka [IOK
B3aumoeiicTBus. [locTosHHbII
. https://m.edsoo.ru/ff0abea8
ANEeKTpUYecKuit Tok" /
Bcepoccuiickas npoBepodHas
pabora
PezepeHbiii ypok. Pabora ¢
TekcTamu 1o Teme "I1oCTosIHHBIM
59 e ekt Tok" / bubnuoteka [JOK
JCKTPHYECKUAN TOK
P 8 https://m.edsoo.ru/ff0acdc6
Bcepocculickas npoepodHas
paborta
OmneIT OpcTena. MarHuTHoe mnojue
60 P M bu6mmoreka [IOK
ANEKTPUYECKOro Toka MaruutHoe
P https://m.edsoo.ru/ff0ac1d2
TOJI€ KaTYIIKH C TOKOM
[IpuMeHeHne >eKTPOMarHiToB B
61 TexHuke. JlaboparopHas pabora 05 bubnuoreka [IOK
"W3y4yeHue NeCTBHSI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
TI0JIs1 HA POBOJAHUK C TOKOM"
62 DNEeKTpOABUTATEIb TOCTOSIHHOTO bubnmnoreka [JOK

Toka. Mcmonp3oBanue

https://m.edsoo.ru/ff0ac86¢c
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ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTpOICTBAaxX U Ha TPAHCIOPTE.
JlaGopaTopHas paboTa
"KoncTpyupoBaHnue U U3ydeHue
paboThI AneKTpoABUTaATENS"

63

OnbiTel Papazest. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIHMH.
IIpaBuio Jlenna

64

OnexTporenepaTop. CriocoObl
MIOJIYYEHUS DIIEKTPUYECKON
SHEPTrUu. DIIEKTPOCTAHLUHU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

65

[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUUECKHE U
MarHuTHbIE sIBJIEHUS"

66

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PezepaHbiii ypok. Pabora ¢
TeKcTaMH 110 TeMme "TemnoBele
SIBJIEHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0accbe

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
SIBJIEHUS"

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne ara
Tema YpoOKa KOHTpOJILHbIe HpaKanec](ne I[ 06pa303aTe.111>H1>1e
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl

1 MexaHn4eckoe JBUKEHUE. 1
MarepuanbHas TO4YKa

5 Cuctema orcuera. OTHOCUTEIIBHOCTD 1 bubnuorexa [JOK
MEXaHHUYECKOTO JIBMYKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TPSIMOTUHENHOE 1 bubnnoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psIMOTMHEWHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTb

5 [TpstmonMHetHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBUKEHHE. Y CKOpEeHHE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'pa¢uk ckopoctu
JlaGopaTtopHnast pabota
"OnpenenieHne yCKOPEHUS Tella MpU bubnuorexa [JOK

7 1 1
PaBHOYCKOPEHHOM JIBH)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

8 CBobomnoe manenue tea. OmbIThI 1
lanunes
PaBHOMEpHOE ABMXKEHUE TIO

9 OK )KHOF():TI/I 1f[Ie WOJT ¥ 9acTOTa 1 bubmmorexa LIOK

by | epHoA https://m.edsoo.ru/ff0ae176

oOparenus. JIuneitHas u yrimoBas



https://m.edsoo.ru/ff0ad474
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CKOpOCTH

10 LleHTpOoCTpEeMUTENILHOE YCKOPEHHE
1 ITepBsiii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubmuorexa [JOK
PaBHoeiicTBYyIOIIAs CHIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepro3unus cuil https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1a4 Ha npuMeHeHne bubnnorexa [HOK
3akoHOB HploTOHA https://m.edsoo.ru/ffO0aeb6c
bubmuoreka [JOK
1 . r
> Cra ynpyrocti. 3axor Tyia https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anau no reme «Cuna
YIPYTOCTH
J
PEACIICHHE HECTROC https://m.edsoo.ru/ffOaee28
IPYKUHBDY
18 Cuina Thers bu6mmoreka [IOK
pe https://m.edsoo.ru/ff0af738
Pemenne 3amau nmo teme «Crita bu6mmoreka [IOK
19
TPEHUSI» https://m.edsoo.ru/ff0afa26
20| “Onpesoncnne renpdumenra bumorera LIOK
ped . B https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3amau no reMe "3aKOHBI Bu6moreka LIOK
21 Hrrotona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuita TSHKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO Bubmiorexa LIOK
https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/IBmxenue ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ["aakTuku"
Pemenue 3anau no teme "Cuna
24 TSKECTU U 3);1(011 BCEMUPHOIO bubamorexa IOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kocMHUYeCcKasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AGCom0THO TBEPAOE TEIIO.
26 PasHoBecue TBéIF))j[[OFO TeJa ¢ bubmorexa HOK
Y https://m.edsoo.ru/ff0afe36
3aKperIEHHONW OChbIO BPAILIEHUS.
MowmeHT cunsl. LeHTp TsKECTH
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOTO TENA C
3aKPEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunbl. LieHnTp TsxecTn
28 Pemenwne 3agau mo teme "MoMeHT bu6mmorexa [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU padoTe
29 o ieMe "MexaHHq:CKoe )IBI/II))KCHI/IC. bubmmorexa [OK
. https://m.edsoo.ru/ff0b0408
B3aumoneiictue ten"
30 KonrponbHas padora no reme bubnuorexa [IOK

"MexaHn4YecKoe IBVKEHHUE.

https://m.edsoo.ru/ffOb06ec
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BzaumoneiictBue ten"

Nmirynsce Tena. IMITynbsC CHIIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

bubmuoreka [JOK

31
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3auUMOJICUCTBHE
32 Pemenue 3agau mo reme "3akoH bubmuoreka [JOK
COXpaHEHUsI UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanundeckast paboTa 1 MOIIHOCTD bubmmorexa LIOK
P B https://m.edsoo.ru/ff0b0a84
35 PabGoTa cHIIBI TSXKECTH, CHIIBI bubmuoreka [JOK
YIPYTrOCTH M CUJIBI TPCHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue pabOTHI CUITBI TPEHHS
MIpU PaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU30HTAILHON TTOBEPXHOCTH
37 CBs13b DHEPTUU U padOTHI.
IToTenumanbHas YHEPTUs
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3ydenue bubnmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NBHKEHHUE B €TO bu6mmorexa [IOK

XapaKTCPUCTHUKU

https://m.edsoo.ru/ff0b1858
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42

3aryxaromye KojaeOoaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U Py KUHHBINI
MasiTHUKA

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalienue 3HEpruu npu
MEXaHMYECKUX KOJIEOaHMAX

46

JlaGopaTopHnas pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHHi
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHBL. CBOKMCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
MIOTIEPEYHBIE BOJHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpeperuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEIIE.
CelicMnueckue BOJIHbI"

50

3Byk. Pacnipoctpanenue n
OTpakeHHE 3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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FpOMKOCTB 3BYKa U BbICOTA TOHA.

52 o
AKYCTHYECKHI pe30HaHC
53 Ypok-koHnpepenmus "YapTpazByk u bubnmoreka [JOK
UH(]pa3ByK B PUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU paboTe BuGmiorexa LIOK
UOJINOT
54 110 TeMe "3aKOHbI COXPaHEHHUS.
https://m.edsoo.ru/ff0b25f0
Mexannueckue Kosie0aHusi ¥ BOJTHBI" D
KonTponbHas pabota no teme
55 "3aKOHbBI COXPAaHEHUS.
Mexannueckue Kosie0aHusi ¥ BOJTHBI"
56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
VYpok-koHpepenmus "llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuoteka [JOK
Hcnonb30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /1151 COTOBOM CBSI3U"
VYpoxk-uccnenosanue "N3yuenue BuGmiorexa [IOK
UOJINOTEK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C _
HOMOIIIBIO MOGHITHHOTO Tetedora" https://m.edsoo.ru/ff0b2c6c
Pemenue 3amayd Ha onpeneneHue
60 YaCTOTHI U JUTHHBI
AIIEKTPOMATrHUTHOW BOJTHBI
DJIeKTpOMarHuTHas IpUpoja CBETa. BuGmorexa LIOK
HOJIHMOTEK
61 CkopocTtb cBeta. BomHOBBIE
. OPC A cBeTa https://m.edsoo.ru/ff0b31d0
BOICTBaA CBET
62 Ucrounuku cBeta. [IpsMonuueitHoe bubnuotexa [JOK

pacrpocTpaHeHHe CBeTa. 3aTMEHHUS

https://m.edsoo.ru/ff0b3658
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Counia u JIyHsl

3aKOH OTpa)KeHUs CBeTa. 3epKaia.

63 Pemenue 3a1ay Ha IpUMEHEHHE Bu6mnorexa LIOK
s P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
[Ipenomnenue cBera. 3aK0H bubnmoreka [JOK
64
IPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonnHOE BHYTpEHHEE OTpaKEHUE
cBera. Mcronp30BaHuE MOJHOTO bubnuorexa [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH YTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yrja rnajgeHusl Ha rpaHule "Bo3ayX-
cTexno""
VYpok-koHpepeH s
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"
bu6mmorexa [IOK
68 Jlua3el. OnTHdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoeHne N300paKeHH B JTMH3AX
p p https://m.edsoo.ru/ffOb444a
JlaGopartopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnmoreka [JOK

paccTOSHUS ¥ ONITUYECKON CHITBI
cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4206
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Ypok-koHpepenmus "OnTuiyeckue

bu6mmoreka [IOK

71
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

79 I'na3 xak onruyeckas cucrema. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JlepexTo
3penus. Kak coxpanuts 3peHue"

Pasnosxenue 6enoro ceera B CHEKTP.

74 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTPaJIbHBIX 1BETOB. Jluctepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110

0
| Do S e e
p t pedt https://m.edsoo.ru/ff0cOe2a
IIpU UX HAOIIOACHNUHU Yepes
1[BETOBBIE QUILTPHI"
VYpok-npaktukym "BoaHoBbIE

76 CBOICTBa CBETA: JUCIIEPCHS,
uHTepdepeHms u qudppaxus'

77 OmneiTel Peszepdopaa v mianerapHas bubnunoreka [JOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynarel bopa. Moneins aroma
bopa
"

79| arowow. Knarut, Mucire BuGmorexa LIOK

] ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
VYpoxk-npaktukyMm "Habmronenune bubnuotexa [JOK

80
CIEKTPOB UCITyCKaHuUs" https://m.edsoo.ru/ff0c1550

81 PammoakTrBHOCTE U €€ BUIIBI bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c1672

CrtpoeHue aTOMHOTO si71pa.

bubmuoreka [JOK

82
HyknonHnas mozenb https://m.edsoo.ru/ff0c18ac

83 PanroakTuBHBIE TPEBpaALICHUS. bu6mmoreka [IOK
H3oTormb! https://m.edsoo.ru/ffOclal4

84 Pentenue 3amau mo treMe: bu6mmoreka [IOK
"PaguoakTHBHBIC TIpeBpaIicHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon nmomypacnana
VpoK-

86 "l})aoizzfg;?i;}lf iiﬂ €HUS B Bubmotexa LIOK

5 Vi \ https://m.edsoo.ru/ff0c2126
pUpPOJIE, MEAUIIMHE, TEXHUKE
s .3
I
P AR https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET

88 DHeprus CBSI3u aTOMHBIX SIIEP. bubnuoteka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anay no teme "SAnepHeie
peakuun"

90 Peakuuu cuHTe3a U AeNeHUs aaep. bu6nmoreka [JOK
Hctounuku s>Heprun ComHIa 1 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koupepennus "AnepHas

01 sHepreTuka. JlencTus
PaAMOAKTUBHBIX MU31y4YEHUN Ha
JKUBBIE OpraHU3MbI"

HonrOTOfKa K KOHTPOJILHOM paboTe Butmmorexa LOK

92 1o TemMe "DIeKTPOMarHuTHOE TOJIE.

SJ'ICI(TpOMal" HUTHBIC BOJIHBI.

https://m.edsoo.ru/ff0c223e
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KBauroBrie asBienus"

Konrponbnas padora mo reme
"DJIeKTPOMarHuTHOE TMOJIE.

93
DNEKTPOMAarHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"
IT , 0000 .
94 Hgg(:oz:: H:;HZ Oa6H;:IIjIHrTO Kypc bubmiorexa LIOK
" P pu P " pey https://m.edsoo.ru/ff0c245a
B3aumopeiicteue Ten
I1 , 0000 .P
R [ ——— b orera LIOK
P " fl https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
[ToBTOpenue, o6o0mmenue. Pemenne
96 pacCUETHBIX U KAYECTBEHHBIX 3a7a4 bubnuorexa [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareiei”
IT , 0000 .P
T IR ——— b orera LIOK
P ! s https://m.eds00.ru/ff0c2b30
o Teme "KIIJI anexTpoycTtaHOBOK
IT , 0000 .
8 | MaSopuropisic pasorsi o kype BrGmiorexa LIOK
" PATOPHKIE P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJIECHUS
o | T e T
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
100 | rovormt i v KoneGammn bimorera LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenwue, 0606menue. Padora ¢ bubnmoreka [JOK
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TekcTaMu 110 TeMe "CBeTOBEIE
sBjeHus"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o0menue. Padora ¢

102 TekcTaMmu 110 TeMme "KBantoBsas u 1
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

13

pacio3HaBaTb MNPOABIICHHUEC HN3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBIICHUI B
OKpYyKaromeM MHpe, B TOM YUCIIC (1)I/I3I/IIIGCKI/IC SIBJICHUA B IIPHUPOJC,
npu 3TOM NEPCBOAUTH IPAKTHYCCKYIO 3a1a4y B y‘IC6HYIO, BBIACTIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUI

14

OIMHCBIBATHL H3YYCHHBIC CBOMCTBA T€l H q)HSI/I‘{CCKI/Ie SBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/I€ BCJIMYHHBI, HpPHU OIMKMCAHUN T[IPABUIIBHO

TPAKTOBATH (1)I/I3I/IIIGCKI/II>'I CMBICJI UCIIOJIB3YyEMbIX  BCJIIMYUH, HX

0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,

CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUMYMHY C JPYTUMH

BCINMYHNHAMH, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/ISI/I‘ICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO

(bopMyIHPOBKY

BBIPAKECHHE

3aKOHa MW  3allMChIBaTb €0 MaTCMaTHU4YCCKOC

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA ()M3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

peuiaTtb pvaéTHLIC 3aga4yu B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YS 3aKOHBI U

dbopMyiibl, cBs3bIBaIONINE (PU3MUECKHE BETUMYMHBI: HA OCHOBE aHAN3a




YCIIOBHMsS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckrue BeTUUUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh MOJYUYEHHBIM pPE3yJabTaT, HaXOAUThb OLIMOKU B

XOJ¢ OIIbITa, ACJIaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbusznyeckux  CBOMCTB  Ten:  (QopMynaHpoBaTh  MPOBEpsSEMBIC
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,HOBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH H3MEPEHUI

1.11

OPOBOJIUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIOJNB30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBAaHUSA, COOMPAThH
YCTaHOBKY M BBINOJIHATh U3MEPEHMS], CIEAYS MPEIIIOKEHHOMY IIJIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUH U3MEPEHHU coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJIECHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
NPAaKTUYECKOTO MCTOIB30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KH3HH Il oOecrieyeHus: Oe30MacHOCTH MpH  OOpameHHH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/10POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHOpManuu B ceTu VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

co3/7aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE W YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KpaTkKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU ITOM
IPaMOTHO HCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOXKIATh BHICTYIIJIEHUE NPE3EHTalluEeN

1.19

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYIIbl, BbICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY>KaOIIHUX

8 KJIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHHE

1.3

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €ANHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEIUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3Ysl HW3YyYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa H 3allHMChIBaTh €ro0 MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHHUE U3 |
— 2 JOTUYECKHX IIaroB ¢ MOMONIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

q)HSH‘leCKI/IX HBHGHHﬁ, (I)I/BI/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a1aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (PU3NUYECKHUE BETMUYMHBI: HA OCHOBE aHaIn3a
YCIJIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBHUE, BBIBIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI M (HOPMYIIbI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl M CPAaBHUBATH
MOJIydeHHOE 3HadYeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX MECTOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHN, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

1.9

MIPOBOAMTH OIBITHl IO HAONIONEHUI0 (U3UYECKUX SIBJICHUN WM
¢usmueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIUYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUil ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOrPENIHOCTH

1.11

MPOBOAMTH  MCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEIIMYUHBI OT JPYrol C MCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpEeHUs, CleAys  MPeaJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TrpaduKoB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHHUA

1.12

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieaysa HpeI[JIO)KeHHOI\/JI HHCTPYKLIUMHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

q)HSH‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPHUYICCKUX Leleld ¢ IOCIEAOBaTENbHBIM U napaJuijiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasiinyas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lemnein

1.16

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30macHOCTH MpU  oOpamieHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NUECKOTO COEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUW W NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM




1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl ceTu MHTepHeT; BiameTre HnpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

€03/1aBaTh COOCTBEHHbIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
NPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3€HTalue

1.20

IIPU BBIIIOJHEHUM Y4E€OHBIX IPOEKTOB M UCCIENOBAHUN (PU3HUECKUX
IPOILIECCOB paclpeiesTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  MPOSBIAS ~ T'OTOBHOCTb

paspemaTh KOHMOIUKTHI

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs

11

HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

1.2

pas3indaTtb ABJICHUA IO OIMHCAHHWIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-ICCKOC SBJICHUC

13

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’XarolleM MHUpe, B TOM yuciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIICIATH

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI M (1)I/ISI/I‘ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJIMYMHBI, IpU OIMUCAHUU [IPABUIIBHO
TPAKTOBAThH q)HSquCKI/II;'I CMBICJI HCIIOJIB3YCMBbIX BCJIINYHH,

0003HauCHHSI ¥ €AUHUIIB! (PU3MUECKUX BEITMYMH, HAXOIUTH (POPMYIIHI,




CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapUKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIPpU J3TOM JOaBaTb CJIIOBECCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChlBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh O0bSICHEHUE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0 2 — 3 H3y4eHHBIX CBOICTBa

(bu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3amadyd (omUparomuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIsL PELIEHUus, MPOBOAUTH PACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOJCHHIA U OTIBITOB

1.9

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpPUI0 TMpPSMBIX H3MEPEHHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCHMOCTEH (U3MUECKUX BEIUYUH C
MCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUM: IJIaHUPOBATH HCCIEI0BAHUE,

CaMOCTOSITENIbHO CcOOHpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3yJIbTAThI




HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I

I‘pa(bI/IKOB, ACJIaTh BbIBOJALI 110 PE3YyJIbTaTaM UCCICOAOBAHHUA

1.12

NPOBOIUTH  KOCBCHHBIE  W3MEpPEHUs  (U3NYECKUX  BEIHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEeIIOKEHHON HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmonaTh TMpaBWja TEXHUKW Oe3omacHOcTH Tpu  pabore ¢

71abopaTOPHBIM 000PYI0BAHUEM

1.14

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHagbHasi TOYKa, a0COIIOTHO TBEPOE TEIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3YS
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbIE

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIONIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAMTh HMH(OpPMaNuUI0 O MpuUMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

HCIIOJIb30BAaTh IIPU  BBINIOJHCHUU y‘Ie6HBIX 3aJaHui HAay4YHO-

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE




MmaTtepuansl, pecypcsl cetn MHTepHeT; BiageTb INpuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHUKOB (PU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapar u3y4aeMoro pasjena
(GU3MKKM U CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOEHHOCTEN ayaIuTOpUHu CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aMMOJICMCTBHE,  MPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Koxa
pa3jaena

Kon
JIEeMEeHTAa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
duznueckre  SBICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@duznyecknue Benu4yuHBL. V3Mepenue  (uzmUecKux
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

ECT@CTBCHHOH&Y“IHHIZ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/I€,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 0OBsICHEHHUE

HaAOJIFOaeMOT0 SIBJICHUS

1.4

Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

1.5

[TpakTrueckue paboThI:

H#HH#Par###113MepeHne pacCcTosHUI.
#HH##Par###3mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#HH##Par###OnpeneneHue pa3MepoB MallbIX TeJl.
#HH#Par###113mepene  TeMmnepaTypsl  IIPH  TOMOILU

KHUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIECTBA

2.1

###Par#H#CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

###Par###][Bokenne  dactuir  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHnosckoe nBuxenue, mudpdysus

2.3

B3anmoneicTBre YacTHI BELIECTBA: IPUTSHKEHUE U




OTTAJIKUBAaHHUEC

###Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSOB (C
ucronb30BaHueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIIOBOIO

pacuIMpeHusi ra3oB.
#HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHIT

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHndeckoe JIBIDKCHUE. PaBHOMepHOE H
' HEPaBHOMEPHOE JIB)KECHHE
#HH##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHUU. Pacdy€r myTm U BpeMeHU
JIBYDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
3.3 TEN KaK MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H#Par### Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIlecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI
35 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 H#H##HPar##H#SIBnenne TAroTeHUA M cuia TsokectH. Cuna
' TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocThb
35 Cuna Tpenusi. TpeHHE CKOJbXKEHUS U TPEHHUE MOKOSI.
' Tpenue B npupoje U TEXHUKE
3.9 #HH##Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU

npsMoil. PaBHOZEHCTBYIOIAs CUIT




3.10

[TpakTuueckue paboTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JBM)KCHHUS
(mapuka B OKHJIKOCTH, MOJEIU  3JICKTPUYECKOTO
aBTomMoOmWiIss u Tak jgainee). OmnpeneneHue cpemHen
CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa 110
HAKJIOHHOM  mockocTd.  OrmpeneneHue  MIOTHOCTH
TBEPIIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh PACTSDKEHUs (nedopMarivu) NMpPYKUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOLIUE
3aBUCUMOCTh CHJIbI TPEHHS CKOJBKEHHS OT Beca Tella U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEH

3.11

dusnuecKue SBICHUS B IPUPOAE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKHU

JABJIEHUE T

BEPJIBIX TEJI, J)KUJIKOCTEI U TA30B

4.1

I[aBJ'ICHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

YBCIUUYCHUA JAaBJICHUS

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TeMIIepaTyphbl

4.3

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

4.4

3aBUCUMOCTH JaBJICHUS KUIKOCTH oT I‘J'Iy6I/IHI>I.
I'mapocratnueckuit napagokc. CooOraronyecs cocypl.

FI/II[paBJ'II/I‘-Ie()KI/Ie MEXaHU3MbI

4.5

Atmocdepa 3emnu u atmoceproe nasienue. [IpuanHb
CYIIECTBOBaHMs BO3AYHIIHOM 000j04yku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

W3mepenne armocdepHoro mpaeneHus. llpuGopsr s

HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

4.7

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
Teno. BelTankuBatomas (apxumesnoBa) cuila. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTrueckue paboThI:

UccrenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONM B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TE€N0,  NOrpyx€éHHoe B  kuaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIENH CUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKUJKOCTH. KonctpyupoBanue  apeomerpa  uiu
KOHCTPYUPOBAHME  JIOJAKA WU  ONpEACIICHHE €€

TPY30IO0IbEMHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHudeckne yCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPaBIMYECKUN TIIpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHn4deckast MOIIIHOCTD

53 [Ipocthle MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas

' I0CcKOCTh. [IpaBuiio paBHOBECHUS pblyara

5.4 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWku.  Koaddumment

9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas sHeprus

58 [lonnass mexaHuueckas SHeprus. 3aKOH H3MEHEHUs U

COXpaHEHMs] MEXaHNYECKON IHEPTHH




5.9

[TpakTuueckue paboTHI:

###Par#H#O0npenenenue pabOTbl CHUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBID)KEHHUU Tejla [0 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBeCHUs
peruara. HMsamepenue KIIJI HakgIoOHHON TIIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

5.10

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

TexHuueckue YCTpOMCTBAa: pblyar, TMOJBUXHBIA U
HETOABUKHBIM OJIOKM, HAaKJIOHHAS IJIOCKOCTh, MPOCTHIE

MCXaHU3MBbI B 6BITy

8 KUIACC

Kox
pa3iena

Kon
3JIEMEHTA

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

TEIUIOBBIE SABJIEHW A

6.1

OCHOBHBIE  ITOJOKEHHS MOHCKYJIHPHO'KI/IHCTI/I‘-ICCKOI\/'I
TCOpHUU CTPOCHHUA BCHICCTBA. Macca wu pa3MEphL
MOJICKYIIL. OHBITI)I, MOATBCPKAAIOIINEC OCHOBHBIC

MIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUH

6.2

Mogenmn  TBEpAOro, JKUAKOIO U razoo0pa3HOro
cocrosiHuil BemiecTBa. Kpucrtamnmueckue u amopdHbie

TCIIa

6.3

OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEJ
HAa OCHOBE IIOJIOKEHUW MOJNEKYIAPHOKUHETUYECKOMN

TEOpUU

6.4

CMauuBaHue U KalmWJUJISIPHBIC ABJICHUA

6.5

TennoBoe pacmIMpeHne u cxaTue

6.6

Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO

TEIIJIOBOT'O JABMIXXCHUSA YaCTHUI]

6.7

Buytpennss sneprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH

SHEPIHHU: TEIUIoNepeaua u COBepIIeHUue padboTh




Buapl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKITHS,

6.8
U3Iy4YeHue
KonnyectBo  TemnoTel.  YjenbHas — TEIJIOEMKOCTb
6.9
BEIIIECTBA
TenmooOMeH u TeuioBoe paBHOBECHE. YpaBHEHME
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHue u oTBepAECBaHNE KPUCTANINYECKUX BELLECTB.
' VY nenpHas TEm10Ta IUIABIEHUS
[TapooOpazoBanne ¥  KoHaeHcauus. Vcmapenue.
6.12 Kunenne. VYpaenpHas  Temora  nmapooOpa3oBaHUSL.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JABHraTesns. TerioBble ABUraTeld M 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUS U MPEBpaIlleHUs] SHEPTUHU B TEIIOBBIX
6.16
npoleccax
[IpakTuueckue padbOTHI:
H#HHPar#H##ONbITEL IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO IPUTSKECHMUSL.
#HHPar##H#OnbITBl 10 BBIPAIIMBAHUIO  KPUCTAJUIOB
IIOBapE€HHOM COJM WJIM caxapa.
#HHPar###0neITEl TIO HAOJIOAEHUID  TEIUIOBOTO
6.17 pacUIMpEeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEII.

##HPar##H#Onpenenenue aBieHUs] BO3AyXa B OayuloHe
HITpULA.

H#HHHPar###0OnBITE, NTEMOHCTPUPYIOIINUE 3aBUCUMOCTH
JIaBJICHHUs BO3[yXa OT ero oO0bEéMa W HarpeBaHHs WU
OXJIKCHUSL.

###Par###1lpoBepka runore3bl JUHEHHONW 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYCCKOMN
TPYOKE OT TEMIIEPaTypPHI.

###Par###Habmonenne W3MEHEHUS BHYTpEHHEH
SHEPTUU TelNa B Pe3ylbTaTe TEIUIONepenayd u padoThI
BHEIIHUX CHUJI.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
H#HH#Par####0Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METATHYCCKUM LIHJIHHIAPOM.

#H##Par####OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEIIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3/yXa.

#H#Par####OnpeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JbpJa.

6.18

dusnyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE U KalWULIpHbIE SIBIEHUS B MPHUPOJE,
KpUCTaJIIBl B IpUpoe, u3inydeHue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuueckue  ycTpoicTBa:  KamWUIApbl, MPUMEPHI
HCIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX Tenl.  3akoH Kyrona
7.2 (3aBMCHMOCTB CHJIBI B3aUMOJEUCTBUS 3apsUKEHHBIX TE OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCIKIY TCJ'IaMI/I)




DnekTpuyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

7.3 nons. lIpyuHIUD cyneprno3uiuu 3JIEKTPUYECKUX MOJeH
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
JUAJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOTO TOKA
JeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
XKHUJKOCTSX M razax
- Onektpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
' HaIpsHDKEHUE
29 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE
' COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t y9acTKa Lenu
[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11
MIPOBOTHUKOB
PaGorta u MOIIHOCTH SJIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHne
[TocrossHHbIE MarHuTHl. B3auMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOe 1ONe 3e€MIM M €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
217 JlelicTBME MarHUTHOTO TOJISI Ha TPOBOAHUK C TOKOM.

DIIEKTPOABUTATENL MOCTOAHHOTO TOKa. Mcmonb3oBaHue




BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha

TpaHCIIOpTe

OnbiTel  ®@apajned.  SBieHUE  BIEKTPOMATHUTHOM

7.18
unaykiuu. [Ipasuio Jlenna
DIIEeKTPOTeHEPaToP. CriocoOsbl MOJTYYCHUS
7.19 AIEKTPUICCKOM SHEPTHUH. DNEeKTPOCTAHITUI Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTrueckue pabOTHI:
OnBITH 110 HAOTIONCHUIO JICKTPU3AIUU TEJl WHIYKITUEH
Y TIPH COTMPUKOCHOBCHHH.
HccnenoBanue JeHCTBHS DJIGKTPUYECKOrO TIOJIS  Ha
MIPOBOITHUKH U JIUDJICKTPUKH.
COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH
IMOCTOSIHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbl TOKA.
N3mepenue u perynupoBaHuie HAMPSKEHHUS.
HccnemoBanme 3aBUCHMOCTH CHITBI TOKA, MIYIIIETO Yepe3
PE3UCTOP, OT CONMPOTHUBJICHHUS PE3UCTOPA W HANPSHKCHUS
Ha pe3ucTope.
290 ONBITHI, JEMOHCTPUPYIOIIINE 3aBHCHMOCTD

ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TIJIOLIAIM MTONEPEYHOro CEYeHUs U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM INpU
MIOCJIEZIOBATEIBHOM ~ COEIMHEHUU JABYX PE3HCTOPOB.
IIpoBepka npaBuiia A CWJIbI TOKa MPU MapaIeIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
UIEKTPUUECKOTO TOKAa, WAYILEro 4epe3 Pe3UucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBbIIEIIIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKa, WAYLIEr0 4Yepe3 JaMIIOUKy, OT HampsKeHHs
Ha Hel. Onpenenenne KII/] narpesarens. UccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl IOCTOSHHBIX MarHHUTOB.

I/I3yqu1/Ie MAarauTHOI'O OJIS MOCTOAHHBIX MArHUTOB IIPU




ux oObeAMHEHMH U  pasneneHuu. VccnepoBanue
JEHCTBHUS 3JIEKTPUYECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl,  JIEMOHCTPUPYIOLIHME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBJeHUs TOKa B Karymke. l3ydeHwue

I[CP'ICTBI/Iﬂ MArduTHOrO II0Ji1 Ha HIPOBOAHHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KII
3JIEKTPOJBUTATENILHOM  YCTAHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIEIOBAaHNE HW3MEHEHUN 3HA4YCHUS U HaIlpaBJICHUA

WHAYKIOUMOHHOI'O TOKa

7.21

Ouznyeckue SBIEHUS B TMPUPOJE: IIEKTPUUYECKUE
SBICHUST B  aTtMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HU Ha 3emJie, MOJsIpHOe

CHUAHHC

7.22

TexHnuyeckue ycTpoWCTBa: JIIEKTPOCKOI, aMIIEPMETP,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, JJIEKTPOJIBUraTElb

MOCTOAHHOI'O TOKA, FreHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHMS
pasnena
MEXAHUYECKUE ABJIEHUA
g 8.1 Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKa.
' Cucrema otcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOI'O IBIDKEHUS




8.3

PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE

###Par###HepaBHOMEpHOE TIPSIMOJIMHEHHOE JBHKEHUE.

8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEpPaBHOMEPHOM JBUKECHHUH
Yckopenue. PaBHOyCcKOpEeHHOE MPAMOJIMHEHHOE
8> JIBUKCHHEC
8.6 ###Par###Croboanoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHoMEpHOE JBMKEHUE IO OKPY>KHOCTH.
8.7 [lepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTEeIbHOE YCKOPEHUE
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroTona
8.11 HH##Par###] [puHuUI Cynepro3uiuy CHI
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
813 CHUJIa TPEHUS TTOKOSI, IPYTHE BUBI TPCHHUSI
#H##Par#H##Cuna TSHKECTM U 3aKOH  BCEMHUPHOTO
8.14 TSATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
JBwxenue  tutaner  Bokpyr — Comnma.  Ilepsas
515 KOCMMYECKasi CKOpocTb. HeBecoMocCTh U meperpys3ku
PaBHOBecue MatepuaabHON TOUKH. AOGCOIIOTHO TBEPI0E
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO TeNla C 3aKPEIUIEHHON
847 ochlo BpaiieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenne nmmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 #iHtPartH#PeakTHBHOE NBY)KCHUE
8.21 Mexannyeckasi paboTa U MOIITHOCTh
2 PaGora cmn Tsxkectu, ympyroctd, TpeHus. CBs3b
5 SHEPTUU U PaboThI
8.23 [loTenuuanpHass SHeprusi Tena, TMOJHATOTO  HaJ




MOBEPXHOCTHIO 3eMJIU

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI

8.25

#i##Par###Kunernueckas  sHeprus.  Teopema o

KMHETUYECKOU SHEPrUHn

8.26

##H#Par###3akoH cCOXpaHEeHUs1 MEXaHUYECKOM dHEprun

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpelHEl CKOPOCTU CKOJIBKEHHs Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tejla IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBUKEHUM O€3 HadallbHOM CKOpPOCTHU INYTH OTHOCATCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS! CKOJIbKCHUS
OT CWIbl HOpPManbHOro JaBieHus. OmnpexnencHue
KodpuuMeHTa TpeHHus CKoubxkeHus. OnpeneneHue
KECTKOCTH TpyXkuHbl. OmnpeneneHue padOThl CUIIBI
TPEHUS TpU DPABHOMEPHOM JBIKEHMM Tejla IO
TOPU30HTANIbHOM MoBepXxHOCTH. OmpeneneHue padOTHI
CWJIBI  YOPYrOCTH  INpU  TOAbEME  Ipy3a  C
HCIOJIb30BAHUEM  HEMOABM)KHOTO M TMOABHXKHOI'O

OJIOKOB

8.28

@u3nYEeCKUe SIBICHUS B NPUPOJE: NMPUIIUBBI U OTIIUBBI,
JnBrkeHue TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTUBHOE

ABUKCHUC KUBBIX OPTaHNU3MOB

8.29

Texuuyeckue YCTpOﬁCTBaZ CIInAOMETD, JaTUYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

KoJIeOaHUIA: nepuon, 4acroTa, aMIuIiuTyaa

9.2

Maremaruueckuit u IIPY>KUHHBIN MasITHUKHU.




[IpeBparenue suepruu npu KosaedaTeabHOM ABHKEHUN

9.3

3aryxaromue kosieOaHus. BwIHYyXaeHHBIE KOJIeOaHUS.

Pe3onanc

9.4

Mexaunueckie BOJHBI. CBOIICTBA MEXaHUYECKUX BOJIH.
[IpononbHbIe W MONepeyHble BOJHBI. J[TMHA BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B

TBépI[OM TECIE, celicMUYeCcKHEe BOJIHBI

9.5

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTryeckue paboTHI:

OnpeneneHne 4YacToThl M HepuoAa  KoseOaHU
MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenne 4YacToThl M HepuoAa  KoseOaHUit
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjieOaHMi
MOJIBEIIEHHOIr0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuojia  KoJieOaHMA
NPYKMHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepuoja Kosie0aHuit rpysa,
MOJIBEIIEHHOIO0 K HUTH, OT MAaccChl Ipy3a U KECTKOCTH

npyxuHsl. I3Mepenne yckopeHus cBOOOAHOIO NaieHUs

9.8

dusnueckue SBICHUS B Iprupoac: BOCIHPHUATUC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, celicMUYecKre BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIABTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOC I1oJic. BHCKTpOMaFHI/ITHLIC BOJIHBI.

10 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [kana >1eKTPOMarHUTHBIX BOJH

103 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.
' BonHoBBIE CBOCTBA CBETa

104 [IpakTuyeckue pabOTHI:

N3ydyeHue CBOWMCTB  JJIGKTPOMArHUTHBIX BOJH C




TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa

dusndyeckue SIBICHHS B IIpupoac: OHOJIOrMYECKOE

10.5 neiicTBue BUJUMOTO, yIBTPapUOIETOBOTO u
PEHTTEHOBCKOTO M3IyYEeHHI
10.6 Texuuueckue yCTpOIiCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JlyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpsimosinHENHOE pacpOCTPAaHEHHUE CBETA
113 OTtpaxenue cBera. [Imockoe 3epkaiio. 3aK0H OTpaKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jtyyen B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKoIa
117 I'maz kak onruyeckas cucrema. biauszopykocts u
' JaJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
11 ' CrnosxeHue crieKTpajbHBIX IBETOB. Jlucnepcus ceeTta
[IpakTuyeckue paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)XKEHHs CBETOBOTO JIy4a OT yIJIa MaJCHMUS.
###Par###113yuenue  XapakTepUCTHK  M300pakeHus
IIpeIMETa B INIOCKOM 3€pKalle.
#H#Par###l1ccienoBanue 3aBUCUMOCTH yriia
119 IIPEJIOMJIEHUSI CBETOBOIO JIyda OT yIVIa IaJeHUs Ha

IPaHUIIE «BO3TYX — CTEKIION.

##HPar##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.

##HPar###Onpenenenne  (OKYCHOTO pacCTOSHUS U
ONITUYECKOM CUITBI COOMpArOIIEeH JTUH3BL.
#HHPar##H#OnpITel 110 pa3iokeHuio Oeroro ceera B

CTIEKTP.




H#HH#HPar###OnBITEI IO BOCHPHUATHIO IBETA MPEIMETOB

pu UX HAOJIOEHUH Yepe3 BETOBbIC (DUIBTPHI

dusznueckue SIBICHUSI B npupoac: 3aTMCHHA COJIHLIa n

11.10 JlyHBI, 1IBETa TEJ, ONTHUYECKUE SIBJIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBUGIE SABJIEHUA
s OmneiTel Pezepdopna u manerapHas Mojneib aToMa.
' Mogens aroma bopa
199 Hcnyckanue u morjolieHue cBeta aToMoM. KBaHTHI
' JIuHenyaTsie CIIEKTPhI
12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
oy Crtpoenue aromHoro sapa. HykioHHas Monenb
' aTOMHOTO sapa. M30Tonsl
125 PaguoaxkTuBHble npeBpaiueHus. llepuon momypacmana
' ATOMHBIX SIJEP
126 SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOIO U
' MaccoOBOI'0 YHCEN
12 12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakiuu cunTesa u genenus siaep. VICTOUHUKY SHEPTUH
' ConHua u 38€311
12.9 Snepnasg osHepretuka. JleMcTBHE — pPagMOAKTUBHBIX
' M3JIY4eHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTrueckue pabOTHI:
HaGmroienne CIUIOMIHBIX M JTUHEHYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnegoBanue TpPEeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI
10 TOPMO3HOMY TyTH (TI0 hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hoHA
dusnueckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIM
12.11 PaauOAaKTUBHBIN ¢on, KOCMHMYECKHE Jy4H,

PAaOUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,




JICUCTBUE PAAMOAKTUBHBIX H3JIYYEHHH Ha OPraHUu3M

YCJIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TO03HAaBa€MOCTH SABJIICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTHU SIBICHUH MpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUHN
B OKpyxXaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/IBI/I‘-ICCKI/IG SABJICHUA U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIEHHsT TPaBIJI O€30MAaCHOTO TPyJa: HaOMroAeHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JIaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, ONUCBHIBATH XOJ
OTIBITA U 3ANMCHIBATD €0 PE3yIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
HKCIEPUMEHTAIbHYI0  YCTAaHOBKY 110 HHCTPYKLIMH, BBIYMCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTAThl C
y4€TOM 3aJaHHOM MOTPELIHOCTH PE3YIbTaTOB U3MEPEHUH;
IPOBE/ICHUE  HECIOKHBIX  HKCHEPUMEHTAIbHBIX  MCCIEJOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, yUYUTHIBATh [TOTPELIHOCTH, J€JIaTh BHIBO/IbI IO PE3ysIbTaTaM

HUCCICI0OBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsicHEHUS PU3NYECKUX MTPOLIECCOB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucji€ W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABJIATH IPUUNHHO-CIIEICTBEHHBIE CBS3HU U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHH M, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

VYMeHue pemarb pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a1ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIE, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OICHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUH W HE0oOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 11  oOecreyeHHss ©O€30HMacHOCTH — TNPHU
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHUHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTH
MOJIyYEHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWA H
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  INPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETU
WuTtepHner; BinageHue 0a30BBIMM  HaBBbIKAMU  IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD ABH)KEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHsas ckopoctb. Dopmyna s
12 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TpSIMONMHENWHOE JIBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TE€la OT
BPEMEHHU B CIy4ae pABHOMEPHOTO MPSIMOJIUHEWHOTO JIBUKEHUS:
13 x(t)=x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHHU CKOPOCTHU, TPOEKINH
NepEeMELICHHs, IIyTH, KOOpJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEHNHOM
JBUKCHUH
3aBUCHUMOCTb KOOpPJIMHATBl T€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:
2
Sylf) =vg, = f+ay = ;
2
@opmynsl UIsl NPOEKLIUU NEPEMELIEHHs, NMPOEKIUU CKOPOCTH M IPOEKIMH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
14 s (D) =vy, -t+a, L,
2
U.r('f) =Upy T4, Z,
a (f)=canst,
vh.: - U-__T: =2a. s,
['paduky 3aBUCUMOCTH OT BpPEMEHM ISl TPOEKIUH YCKOPEHHs, MPOEKINU
CKOPOCTH, NPOEKLUUU IEepeMEelIeHUsl, KOOpAUHAThl IPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JIBUKEHUHU
CobonHoe nazgeHue. PopMysibl, ONMKMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 110
1.5 BEpPTUKANU (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH
3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHMS,




MPOCKIIMA CKOPOCTH ¥ KOOPAWHATHI TIPH CBOOOJHOM TAJCHUU Teja TI0

BEPTUKAIH

CKOpoCTh PaBHOMEPHOTO JIBWDKGHHUs Tella IO OKpYXHOCTU. Hampanenwue
CKOpOCTH.
®dopmyna i BBIYUCICHUS CKOPOCTH 4Yepe3 paguyC OKPYXKHOCTU U TEPHO
oOpareHus:

2R

T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHus. @opmyiia 151 BBIYUCICHUS] YCKOPEHUS:

1.6
2
a. = L
R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= !
T
Macca. IInotHocTs Bemectsa. @opMyra 1iis BBIYUCICHUS TUIOTHOCTH
o= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarnpaBIeHHOCTh BEKTOpPA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 l-|E|2—>1 = _Fl—ﬂ
1.12 TpeHne nokos u TpeHHue CKoabxkeHUs. DopMyna 1y BEIYUCICHUS MOLYJIS CHIIBI




TPECHUS CKOJILXKCHUA:

FIP =u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopMmanuu. 3aKoH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

My -MMaA
R>
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3M OBepXHOCTH 3emun: F = mg.
JiBmxeHue mianer Bokpyr Connua. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs n neperpysku

1.15

Hmmynse Tena — BeKTOpHas pu3ndeckas BeIMINHA.
p=mi

Nmnynbc cuctemsl Ten. M3menenne umiysnbsca. IMITynbe Criibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHyTOI\/’I CHUCTEMBI TCII:
D=1+, =const

PeakTuBHOE ABHKEHHE

1.17

Mexanuueckas padota. @opmyina 1711 BBIYUCIEHUS pPaOOThI CHIIBL:

A=FFoosct

Mexananueckass MOITHOCTb:

1.18

Kunernueckas u MOTCHIUAJIbHAasA SHCPIUs. d)opMyJIa JUIA BBIYUCIICHU S

KHHETHISCKOM OHCPIUU:




Teopema o kuHeTHYecKou 3Heprun. opmMyra AJisi BEIMUCIEHUS MOTEHIIUAIbHOU

SHCPTrUHU TCJiad, MIOAHATOIO

Haxa 3eMIIEN:

E,= mgh

MexaHnueckas SJHeprusi:

E=E;+E ?

1.19 3aKkoH COXpaHEHHUs MEXaHWYECKON sHeprun. PopMyia Jj1s 3aKOHA COXPAHCHUS
MEXaHMYECKOI SHEepruu B OTCYTCTBUE CUII TpeHus: E = const.
[TpeBpareHre MeXaHNYECKON YHEPTHH MTPH HAJTMYUN CHIIBI TPEHUSI.
[TpocThie MEXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.

Poruar. Moment cuisl: M - FIL.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20 -
[TonBukHbIM 1 HenoaABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= ‘41131133313
-"laaq::aqamaﬂ
[laBiienue TBEpIOTO TENA.
®dopmyna a7s BEIYUCICHUSI TaBJICHHs TBEPAOTO Tea:
_F
pP= G

191 JlaBnenue raza. ATMOcepHOe 1aBIeHHE.

' ['mapocraTdeckoe JTaBlieHUe BHYTPH KUIKOCTH.
®dopmyna A7l BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=PE+ Dy,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,

123 NEHCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

F_fl._pi_ = ng




Ycnosue nnaBanus Tena. [lmaBanue CYI0OB 1 BO3AYXOILIIAaBAHUEC

1.24

MexaHndeckue KoyieOaHMs. AMHJ'II/ITy,Z[a, nepuoa M 4Yacrora KoJIeOaHUA.

@dopmyra, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

1.25

Marematnueckuii ¥ NpPYKUHHBIM MasATHUKU. [IpeBpaiienue sHepruu Impu

KoJIe0aTeIbHOM JBUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie Konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIC " TIOIIECPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3By'K. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuojia KoiebaHWH MaTeMaTH4YeCKOTO MasTHHKA; YacTOThl W Iepuoja
Kosie0aHu MPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHU
negopManuu MpYKUHBI, YCKOPEHUs1 Opycka OT yrjla HakJOHA HaIlpaBIISIOIICH;
nepuoja (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJOBAaHNE HE3aBHUCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

Dusuueckue sAGIEHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOPOCTSAIMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U




TEXHHKE, TNPWIMBHl W OTIUBBI, JBUXKEHHE IaHeT CONHEYHONH CHCTEMBI,
PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYard B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro HaBiIeHHUS Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicCMUYECKHe BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOZJCWtGd.’ CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l cooOuIarIuecs: cocyibl, YCTPOMCTBO BOJOINPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPA3BYKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHW A
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHYECKOHM TEOpUM  CTPOCHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHbie Tena

25 JBuxenne 4yactun BemectBa. CBA3b  CKOPOCTH  ABW)KEHHSA 4YacTULl C

' Temreparypoil. bpoyHoBckoe nBmkenue, U ysus

2.3 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

2.4 TemioBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

25 Buytpennsas sHeprus. PaGora u Temonepenaya Kak CcroocoObl M3MEHEHUS

' BHYTPEHHEHN dHEpPIrun

2.7 Buael Tenonepenaun: TEMIONPOBOIHOCTD, KOHBEKIUS, U3Iy4CHHUE
Harpesanne wu oxnaxzaeHue Ten. KoamdectBo — TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8 X \

O=cmlt,—t)
3aKOH COXpAHEHWS PHEPIMM B TEIUIOBBIX MpOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9
Q1 _Qg +..=0
Ucnapenne u koHnaeHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce

2.10 UCnapeHuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

napooOpazoBanus: L = Q/m




2.11

BnaxnocTth BO3ayXa

2.12

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KPpUCTAJIM3AallN. YI[eJIBHaSI TCILIOTA I1IJIaBJICHUA

,_ 9

==
m

2.13

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

2.14

[Tpunuummns! padotsl TeroBbix asurareneil. KIT/[ teroBoro asuraresns

2.15

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWMe M3MEHEHHMS TEMIIEpAaTypbl  BOABI  MPH
pa3IMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MPU CMEIIUBAHUU XOJOJHOU U

ropsiueit BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOAC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

OnekTpu3anus Ten. /[Ba BUIa 3MeKTpUUYECKUX 3apsa0B

3.2

B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

3.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYMEPIIO3UINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJs Ha

3.5
ANeKTpUUecKue 3apsanl. [[pOBOAHUKY U JUIIIEKTPUKU
[TocTostHHBIN 3neKTpUUecKuid TOK. JleficTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=qg/t,U=A/q
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma ais ygactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MMPOBOIHUKOB:
e TT_—TT T P_
I :Ij-. 'r_r —'[rl _'[x"}-. R—Rl _R-}
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U;;I=I+1,R=—.
] - ST 2
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE IMOJIE NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarauTHOe TIOJIE TOCTOSHHOTO MarHmTa. BzamMojelcTBHe MOCTOSHHBIX
MarHHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJIS1 HA MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua
Ilpakxmuueckue pabomul
3.16 H3mepeHne  SJEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH

SJICKTPHUYCCKOT'O TOKA, pa6OTI:I QJICKTPHUYCCKOI'0 TOKA.




HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOMIETO B MPOBOJHHUKE
(pe3ucTopsl, JaMIouKa), OT HAIPSKEHUsT HAa KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU
COIMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEeYHOro CEYSHUs U
YIEIBHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; TMpaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMiTu, Apeiid MOI0CoB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsI), AJICKTPUYCCKHE
MPEIOXPAHUTEIH, OSJCKTPOMArHHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJH

3.20 JlyueBas monensb cBeta. [IpsmMonuHeiiHOe pacpocTpaHeHue CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHUS CBETA

3.23 [ucnepcus cseta

324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia

' munsel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. Onrudeckue mpuOopb
Ilpakmuueckue pabomol
###Par#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosTHUS COOMparoIeil JIMH3HI (TI0 CBOMCTBY pPaBEHCTBA pa3MEpOB IIpeIMeTa U
M300paxeHusi, KOTJa MpeAMEeT PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes

3.26 MPEIOMIIEHUS CTEeKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paXKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»

3.97 Qusuueckue senenusi 6 npupode. 3armenuss Comnma w JlyHbI, 1BeTa Ted,

ONTUYECKUE SBJICHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)




Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE

3.28
CBETOBO/JIBI
4 KBAHTOBBGIE SABJIEHUA
41 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuun anbga-u Oera-
' pacnanga
4.2 Omeitel Peszepdopaa no paccessauto ansga-yactun. Ilnanerapas Mmoaens atoma
4.3 CocraB aTroMHOTO sigpa. M30Tomb!
4.4 [leprox noypacrana aTOMHBIX siJiep
4.5 SnepHble peakny. 3aKOHbI COXPAHEHUs 3apsI0BOI0 U MaCCOBOT'O YUCEI
Qusuueckue s6NeHUsT 6 Npupoode. €CTECTBEHHBI pPaJANOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
JICICTBHE PaIMOAKTUBHBIX U3JIyYCHUI HAa OPraHn3M YelloBeKa
47 Texnuueckue ycmpoticmaa: CIIEKTPOCKOII, HHIUBHyalbHBIH JT03UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SOHCPreTuKa




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Ousuka: 7-i kacc: 0a30BbI YPOBEHB: YUEOHHUK; 3-¢ u3ganue, nepepadboranHoe [lephImkuH
.M., UBanoB A.l. AkunonepHoe obuiectso «M3narensctBo «lIpocBemenne»

» Ousmka: 8-i kmacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ u3nanue, nepepadboranHoe [leppImkuH
.M., Banos A.1. AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemenue»

» Ousmka: 9-i knacce: 6a30BbI YPOBEHB: YUEOHUK; 3-€ u3nanue, nepepadboranHoe [leppImkun
U.M., T'yraux E.M., iBanoB A.1. u np. Aximoneproe obmiectBo «3marenbeTBo

«IIpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






