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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeboBaHUN K pe3ysibTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMUPOBAHHE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYYaloOlUUMXCSd W OpraHu3alMi0 HM3y4YeHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHusi (1Mo kjiaccam), NpeajaracT MPUMEPHYIO TOCIEAOBATEIIbHOCTh HM3YYCHHUS TEM,
OCHOBaHHYK) Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS UM Yy4€T€ BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboueil MporpaMmsl 10 y4eOHOMY MPEIMETY .
Ou3nKa SBISETCS CUCTEMOOOPA3YIOIIMM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IPEeAoCTaBiseT Haumbojee sICHble O0pas3lbl MPUMEHEHMsS HAay4dHOIO MeEToJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHHUI O MUE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM M HUHTEpeca K HayKke Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaAMOTHOCTb!
® Hay4HO OOBSCHSTH SIBICHUS;
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAyUYHbIE JOKa3aTelIbCTBA IS
MIOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HA YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepainuu, peanu3yoOMUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE TPOTPAMMBIL,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaroluxcs K HaydHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOATOTOBKA K JalbHEWIIEMy 00yUeHHUIO B 3TOM
HaIlrpaBJICHHUU.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHC MCTOIOB pPCIICHUA HpOCTCfIH.IHX paC‘-IéTHLIX 3aJa4 C HCIIOJb30BaHUCM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

® Pa3BUTHC yMeHI/Iﬁ Ha6JIIOIlaTI) NpUPOAHBIC SABJICHUA W  BBIINOJHATHL  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBocHHE TPUEMOB PAOOTHI ¢ WHQPOpPMAIHECH (U3UUYECKOTO COJCPIKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OLICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B coorBerctBun ¢ Yuebneim mianom ['KOY AO «B(c)OLI NelO» na 2025-2026
y4ueOHbI TON (OCHOBHOE oOImIee oOpazoBaHue ouHas ¢Gopma OOy4YeHHST C TPUMEHEHHUEM
JMCTaHIIMOHHBIX TexHooruil) u KanenaapuesiM yueOHbIM rpadukom Ha 2025/2026 yueOHBbIi rox
Ha M3y4eHHe nmpeaMera Gu3nKa OTBOAUTCS:

Kuaace Bcero 3a rox AyIMTOpHBIE Yacel 1is
yacel HelesIs1/To | caMONOATOTOBKH
HeJeJs/roj
7 Kitacc 68 2/68
8 Kiacc 68 1/34 1/34
9 kjacc 102 2/68 1/34

[Ipennaraemslii B mporpamme 1no (Gusmke rnepeueHs 1adopaTopHbIX padOT U OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yUUTeNb JelaeT BbIOOp IMpoBeIeHUsl J1abopaTOpPHBIX paboT u
OTIBITOB C YUYETOM MHIMBUIYAIbHBIX 0COOEHHOCTEH 00yUaromuXcs, CIMCKA SKCIEPUMEHTATbHBIX
3aJJaHMi, TIpe/yIaraeMbIX B paMKax OCHOBHOT'O I'OCYTApCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. GU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL W3mepenue ¢usznueckux BenuuuH. Du3nueckue MpudOpHI.
[TorpemHocTs n3MepeHuid. MexayHapoaHas cuctemMa eIMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Yy4aloT NMpuponay. EcTecTBeHHOHAy4 HBI
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro sieHus. Omnucanue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

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

2. dusnueckue MpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Onpenenenne 1EHBI IEIEHUS MKaJIbl H3MEPUTEIHLHOTO PUOopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MabIX TEl.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue dactuil BemiecTBa. CBs3b CKOPOCTH ABMIKEHHUS YACTUI[ C TEMIIEPATypOM.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayinyeckux) Ted. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

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

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUMU. B3auMmopeilcTBuMe Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHue TAroTeHus u cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSMOIA.
Jlabopamopnwvie padbomut u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa [0 HAKIOHHON
IJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmamuu) mpy>XKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYEeHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  [mapocratuueckuit  mapagokc. CooOmarommecs cocyabl.  [uapaBmuueckue
MEXaHU3MBI.

ok ownE

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYLIHOW
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUJIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOMIEH CWIbL, JIEUCTBYIOIIEH Ha TeJo, MOrpyKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIBL, JACUCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl TeJa.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHON B KUJIKOCTh YACTH Te€Ja U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.

HpOCTBIe MCXaHU3MbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pblyara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdara K 6J'IOKy. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUManbHas dHeprus. [IpespaiieHue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUHU B IPYTroi. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopmnwvie padbomot u onvimol.
1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KIIJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEpIrUu.
8 KUIACC

Paznen 6. TemioBblie IBJICHUS.
OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONW TEOpUH CTPOEHMs BemlecTBa. Macca

U pasM

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPXKAAOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanWUIApHbIE siBleHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABHM)KEHUS YacCTHII.
Buytpennsist sHeprusi. CrocoObl HU3MEHEHMs BHYTPEHHEH OSHEprum: Teronepegadya u
coBepieHre padoTel. Bupl Temnonepeaayn: TeIONpOBOJHOCTb, KOHBEKIIHS, H3TyYEeHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teriora TuiaBieHus. [lapooOpa3zoBanue u KoHjaeHcanus. lcmapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruioBbix auratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunae! Tennonepenayn.
OxutaxieHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOoThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TEIJIOEMKOCTEHN pa3IMyHbIX BEUIECTB.
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. Habnronenue xunenus.
. HabnroieHue nocTostHcTBa TeMIEpaTyphl PHU TUIaBJIECHUH.
13. Mopenu TEIIOBEIX ABUTATENEH.
Jlabopamopuwie pabomsl u onvimot.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJIIPHOTO TPUTSKEHUSL.
OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPUIIA.
OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka ruMOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPaTypHl.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH SHEPrUM Teja B pe3ysbTare TeIvlonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUYU XOJIOJHON U ropsiueii BOJIBI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaenbHOM TETUIOTHI ITABICHHS JIbIA.
Paznen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJEUCTBMS 3apsKEHHBIX TEJI OT BEIMYMHBI
3aps70B U PACCTOSTHUSI MEXKY TEIaMH).

[EEN
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OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJIE€MEHTapHbIM 3jiekTpuueckuil 3apsa. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota u MomHOCTb 351eKTpUUecKkoro Toka. 3akoH /xoyns—JleHua. Dinekrpuuyeckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcrena. MaruuTHoe mnose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  aneKTpoMarHuTHOM  uHaAykuuu. [lpaBuwino  Jlenua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DNIEKTpOCTATUUECKAsE MHIYKLHUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJIKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1osie Toka. DJIeKTPOMarHur.
. JlelicTBre€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccrnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. Onbrter @apagest.
. 3aBUCUMOCTb HalpaBJIEHHs MHIYKIIMOHHOIO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITHI MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.

WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOJIHUKYU U AUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HAIPSIKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. TlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEIBHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH NapauIeIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MJIYLIEr0 Yepe3 JaMIOYKy, OT HaIpPsS>KEHUS
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHU U
paszeneHnu.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aeicTBUS MArHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHue U H3y4eHHe pabOTHI DJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTenbHON YCTAaHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOe ABMkeHne. CBoOoaHOe nageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBWXEHHE MO OKPYKHOCTH. [lepuon u wactora obOpameHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHS CKOJIBKEHUsS, CUjla TPEHHS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

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

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTta cun TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS IPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHS.

5. HalGmronenue nBuxkeHUs Te1a 10 OKPYKHOCTH.

6. HabmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOAINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.

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

8. HabmroneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3menenwue Beca Tenna Ipu yCKOPEHHOM JBIKEHHH.

10. Ilepenaya ummnysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPHU HEYITPYTOM B3aMMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca pH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHHe TpakTa A pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
HIApUKA UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WM JBWIKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBHKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU MNPH PaBHOYCKOPEHHOM [JBM)KEHHUH 0e3 HayalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHS OT CHIBI HOPMAaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenne Kod3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHue KECTKOCTU MPY>KUHBL.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHOPYTOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM

HEIIOJABH>XKHOI'O U ITOABUXKHOT'O 0JI0KOB.

11. 3yyenue 3aK0Ha COXPAHEHHSI SHEPTUU.
Pazjnen 9. Mexanuyeckue Koj1e0aHUSA U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amIuTyga. MaremaTuueckuil M IpYKUHHBIH MasTHUKU. llpeBpaieHue 5>Hepruu Impu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOanus. BeinyxaeHnsle konebanus. Pezonanc. MexaHnyeckie BOJHBI.
CBolicTBa MeXaHM4ECKUX BOJIH. [IposiosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(ppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACUCTBUEM CHJIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTH U HA IPYKHUHE.

3. HabnroneHue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHBIX BOJIH (HA MOJEIIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pEe30HAaHC.

Jlabopamopuwvie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHune 4YacTOTHI U IEpUOa KoJIeOaH A TPY>KUHHOTO MasiTHAKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAA KoJeOaHMM MOABEIICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPY)KMHHOTO MasTHHUKA OT MacChl
rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpys3a.

6. OnbITBl, JOEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpUoia KOJIEOaHWH TPYKHHHOTO
MasiTHHKA OT MacChl rpy3a M KECTKOCTH MPYKHHBEI.

7. V3mepeHue yckopeHHs! CBOOOHOTO MaJIeHHUS.

Pa3nes 10. D1eKTpOMarauTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.
DJIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOWCTBAa 3JEKTPOMArHUTHBIX
BoJH. [IIkaya 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimot.

1.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Paznen 11. CBeToBbIE SIBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpoCTpaHEHUE CBETa.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.

Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Tesieckomna. 1 1a3 kak onTuyeckas cuctemMa. bam3opykocTs U AaabHO30pKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Clio)keHUE CIIeKTpaIbHbBIX [[BETOB.

Hucniepcus ceera.
Hemoncmpayuu.
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[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[TosryuyeHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuwvie pabomot u onvimel.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOT'O JIy4a OT yTIJIa MaICHHS.
N3yueHne xapakTepuCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa NIPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJjla IaJeHUs Ha
IPaHUIIE «BO3JLyX—CTEKJIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTUH3BI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBanrtoBble siBJIeHUS.

Omnertel Pe3epdopna u minanerapuas mojaens aroma. Mozens aroma bopa. cnyckanue u
NoTJIoNIeHne cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyxnonnas wmonens aromHoro sapa. M3oromsl. PannoaktuBHbIe mpeBpamenus. [lepuon
IoJypacrnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHBIX siep. CBsi3b maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeHCTBUs paJuOaKTUBHBIX U31yUYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wnkE

CreKTphl U3JIy4€HHUs U TIOTJIOIIECHHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUEHUH.

Perucrpanus usnydeHust IpUPOAHBIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4YCHUSI.

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

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENEHO-0000IIAIONINI  MOAY/Ib TMpEAHA3HAYEH [UIS  CHUCTEeMAaTU3alud |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pu3uku, a TakkKe JUisl MOArOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[lpy wW3ydYeHUM JNAHHOTO MOJYJS PEANIM3YIOTCS M CHCTEMAaTHU3UPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHUKEHHE TMPEAMETHBIX U
METaNnpeIMETHBIX IJIAHUPYEMbIX PE3yJbTaTOB 00y4deHHs, (HOpMHUpPYETCsl eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBAaHMS SIBICHHNA NPUPOIBl M TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATETHLHOCTHBIN XapakTep AaHHOTO pa3fielia pealns3yercs 3a CYET TOoro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PAaCIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH;

HCIIOJIb30BaTh HAay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHMIA, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TOJTYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarnpuMmep, MPAaKTUYECKOrO HCIOIb30BaHUS PA3IMYHBIX HCTOYHMKOB JHEPrUM HA OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMTPECAMETHBIX O6paSOBaTeJ'IBHBIX PE3yIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3nyeckon
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(U3HUKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJIEHUH OOLIECTBEHHO 3HAYMMBIX M dTHUYECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCTIPUSTHE ICTETHYECKUX KadeCcTB (PU3NYECKOH HayKH: €€ TapMOHHMYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

- pa3BUTHE HAYyYHOU JII0OO3HATEIBbHOCTH, HHTEPECA K UCCIIEA0BATENbCKOMN e TEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS U SMOLMOHAJIBHOIO 0J1arONOTyYH:

- OCO3HAaHWE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWil O€30IIaCHOrO TIOBEACHUS Ha TpPaHCIOpPTEe, Ha Joporax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBbIKAa peieKCUU, MMPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

- aKTMBHOE Y4acTHE B PEIICHUWH NPAaKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYECKOH M COLMalbHOM  HAmpaBJIEHHOCTH,
TpeOYIOMIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- UHTEpeC K MPAKTUYECKOMY M3yUEHUIO Mpodeccui, CBI3aHHbIX C PU3UKOM;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

- OpHMEHTalMsl Ha TNpUMEHEHHEe (U3NYECKUX 3HAHMWA JUIs pelIeHus 3agad B 00JIaCTH
OKpYyXKarolled cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPY KAIOLIEHN Cpebl;

- OCO3HaHMe II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpe/bl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHUX;

- IIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO IEATENbHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4HcIEe (OPMYIMPOBATH WUJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

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



® - [UTAaHHPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIyr0 CpCay, BO3MOXKHBIX
I100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT cGOpMUPOBaHBI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEJIbHBIC YHHBEpCAJbHBbIE Y4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHS, PETYISTUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUSA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS AJIs1 00001IeHUs
Y CpPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B paccCMaTpUBAeMbIX (pakTax, JTaHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh IIPUYMHHO-CJIEJCTBEHHBIE CBA3M NPU U3yYeHUM (PU3MUECKUX SIBICHUH WU
IIPOLIECCOB, J€laTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJIyKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BAapHAHTOB pELICHUs, BbIOOp Hambosiee MOAXOSAIIEro ¢
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue A€ CTBHS.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HYECKU IKCTIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBAaHNE (PU3UUYECKOTO SBJICHHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYUYCHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyITUPOBaTH O00OOIIEHUS ¥  BBIBOABI IO  pe3yJibTaTraM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATH TIPEMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIUU WU TAaHHBIX C YYETOM IMpeIoKeHHON yueOHoM (usnyeckoi 3a1aum;
aQHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMYy IMpeacTaBiIeHUs HHPOpMalUu U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJauld HECIOKHBIMH CXEMaMH, AuarpaMmamy, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ¢ OOCYXIeHHs Yy4eOHOTO Marepuaia, pe3yJbTaTOB Ja0OpPaTOpPHBIX paboT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep )KaHnue OJIaroXKelaTeIbHOCTH OOIICHNUS;
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyKUBATh Pa3INYNE U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTaBIATh  PE3yNbTAaThl  BBIMOJHEHHOTO  (DM3MYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHIHOH W WHAWBUAYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsrl;

NPUHUMATh 1EJIM COBMECTHOM JICATEIEHOCTH, OPraHW3OBBIBATH JECHCTBHS IO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHrash KAa4eCTBCHHOTO pe3ylibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBUSI C IPYTUMH YWICHAMH KOMaH/IbI;
OIICHUBATh KA4eCTBO CBOEr0 BKJIAga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranu3amnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMNX ISl PELICHUS
bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX MNPUHATUS peIlIeHUH (MHIUBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLIUOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallUH U IpeJyuIaraTh IUIaH €€ U3MEHEHMS],

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJIbTaTOB JAESITEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIITOJHEHHUS (PU3UUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHUBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYTOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OMMOKY MpHU peuieHHH (U3NYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPaBoO JPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHbIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE sBJIEHHs, HaOJIOCHHUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, SIUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, ra3o00pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  HIPSIMOJIMHEMHOE),  TpaeKTopHsl,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBieHus (IudQysus, TEIUIOBOE IBIKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE NIBJKEHUE, MHEPLUA, B3aMMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChIO BpAalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TeJIaMH, XUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUUYECKOW SHEPIUN) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YyUYEHHBIX (PH3MUECKUX SBICHUI B OKPYXAIOIIEM MHUpE, B
TOM 4yMcie (u3nueckue sBICHHMsS B MPUPOJE: MPUMEPHl ABMKEHUS C PA3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEpeBOIUTHh INPAKTUYECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUYECKUX SBICHUM;

OIIMCBHIBATh M3YYCHHBIC CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MYyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YINPYTIOCTH, CHJA TSKECTH, BEC Tella, CHJIAa TPEHHUs, JABJICHHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHHYecKass padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIOIb3YyEMBIX BEJIMYUH, UX 0003HAYEHUS U €IUHULIBI
(¢u3NYECKUX BEIMYUH, HAXOAUThb (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UUeCKUX BEIUYUH;

XapaKTepu30BaTh CBOMICTBa Tel, (PU3MYECKHE SBJIEHHUS M IPOLECCHl, HCIONIb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW MpsiMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMOpoil Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 1elcTBHSA, HCHOJIB3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBaloIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MUYECKUE BEIUYMHBI B (OPMYJBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIE IJISI PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHOHN (hPU3NYECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUSA BBIACIATH IMPOBEPSIEMOE IIPEIIIOJIOKEHNE
(rumore3y), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJI€ OIbITA, JI€1aTh BBIBOABI [10 €r0 pe3yibTaram;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (DPU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIMpPOBATh IPOBEPSIEMbIE MPEAMNONIOKEHUs, COOUPATh YCTAHOBKY U3
IPEIOKEHHOT0 000PYI0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M POPMYJINPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C MCIOJIH30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3AMHUCHIBATDH
NOKa3aHus IPUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJ0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
TeJla OT BPEMEHU JBMKEHHs TeJa, CHJIbl TPEHUsI CKOJIBKEHUS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHiIbl 0T O00bEMa MOrpyKEHHOM wYacTW TejJa M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IJIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJoO,
yCIIOBUM IJIaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs], Cenys MPeIOKEHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTaThl IMOJTYYEHHON
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUJEC NPEJIOKEHHBIX TAaONUL U TIpadUKOB,
JIENIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEJIWYMH (IUIOTHOCTh BEIIECTBa
KUAKOCTU U TBEPJAOrO Tela, CWJIA TPEHUSI CKOJBXEHMsS, JaBJI€HUE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NpPeasIoKEHHON
UHCTPYKIMU: IIPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEIMUYUHBI,

coOnrofarh TMpaBujia TEXHUKH O€30MacHOCTH TIpu pabore ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepu30oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha WX OMNMCAHHUA (B TOM 4MCIE: NOAIMUIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCIHOJb3ysl 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH M HEOOXOAMMBIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAaXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaIoIlIei cpeae;



OCYIIECTBIISAITh OTOOpP HMCTOYHHMKOB HWH(poOpmaiuu B HHTepHETE B COOTBETCTBUU C
3aJIJaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMXCA 3HAHUN U NTyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WJIH MOET OBITh HEJIOCTOBEPHOIA;

HCITOJIH30BaTh MPHU BHITIOJIHEHUH YUYCOHBIX 3aJlaHUil HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MAaTepUANbI, pecypchl ceTtu HHTepHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU (GU3HIECKOTO COJEPIKAHMS, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCIICIOBAHUN, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3EHTALIUEH;

IIPU BBIMIOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C MOCTABJIEHHBIMU 33/1a4aMH, CJICAUTH 32 BHIIIOJIHEHUEM IUIaHA
NEHCTBUI, aNeKBAaTHO OICHUBATH COOCTBCHHBIH BKJIAQJ B JCATCIHOCTH TPYIIIIBI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K konny oOydenus B 8 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKEHUE AaTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN Map, BJIA)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JI€, MPOBOJHUKUA W JAUDIEKTPUKHU, MOCTOSHHBIM DJIEKTPUYECKHM TOK, MArHUTHOE
ToJIE;

paznuuath SBIeHUs (TETUIOBOE pAacCUIMpEeHHE M CXKaThe, TeIIonepeaayda, TEeIIoBOe
paBHOBECHE, CMadyMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
TJIABJICHUE, KpHUCTAJUIA3aLHS (oTBepaeBaHue), KUIICHHE, TemIoneperayda
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHUCTBUSA JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HAa MPOBOIAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHIYKIKS) TIO OINHUCAHUIO0 HMX XapaKTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECcKOe SBICHUE;

pacro3HaBaTh MPOSBIECHUE N3YYCHHBIX (U3UYECKUX SBIECHUI B OKpPYKAIOIIEM MUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
JJIEKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4EOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3UYECKUX SBIICHUI;

OTUCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DSHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIVIOEMKOCTh  BEIIECTBA, yJElbHAs TEIUIOTa IUIABJIEHUA, VyJAelIbHasg TEIUIOTa
napooOpa3oBaHus, yJeldbHasl TEIUIOTAa CTOPAaHUsI TOTUTMBA, KOA(DPHUIIMEHT MOJE3HOTO
JEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, AJIEKTPUUECCKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHHUEe, COIMPOTHUBIEHHE IPOBOJIHUKA,
YAEIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTbH 3JIEKTPUUECKOI0 TOKA), IIPU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YyEMBIX BEIUYHUH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYMH, HAXOJUTh (DOPMYIIbI, CBA3BIBAIOIIUE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SBIEHUS M TIPOLECCHI, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA,
IOPUHLIMIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH Oma Ui ydyacTka wemnu, 3akoH Jxoyns—JleHia, 3akoH coxpaHeHus
SHEPIUH, MPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alHCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OO0BSCHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauui IPAKTUKOOPUEHTUPOBAHHOIO xapakrepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBSA3HM, CTPOUTH OOBACHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NIECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7add B 2-3 JEHCTBHS, HWCHOJB3YS 3aKOHBI W  (OPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChbIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOHMpaTh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CpPaBHMBATh MMOJTYYCHHOE 3HAaYeHHE (DU3HUECKON BEIIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METOJIOB,  MCIIOJb3Yysl ~ ONMCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH ONBITHI M0 HAOMIOJCHNUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Tes (KamWUISpHBbIE SIBJIEHHs, 3aBUCHUMOCTb JIaBIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPbI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3NMyvaromeil  (moriomaromnieii) MOBEPXHOCTH, CKOPOCTh HCHAapeHUs BOABI OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAAU €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsIiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJIBUraTelis
MOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEPSEMbIE TPEANOIOKEHUs, COOMpaTh
YCTAaHOBKY M3 IMPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCHIBATH XOJA OIBITa U
(dbopMyIMpOBaTh BHIBOJIBI;

BBITOJHATH NPSMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢u3nyecKuX BEIWYHH, CPaBHMBATh pE3yJbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

NPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOM BEIMUYUHBI OT JPYrou ¢
MCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUM (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YIEIBHOIO CONPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS HAa POBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbHOTO W MMapajljIeIbHOTO COEIUHEHHI MPOBOJHUKOB):



IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, CIEays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTb KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIeJIbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISATh 3HAUEHUE BETUUYHUHBI;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIEepMETpP, BOJBTMETP, CUETUYUK AIEKTPUUYECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSIHHOTO TOKAa), HWCIOJB3ys 3HAaHUS O CBOMCTBaX (DM3WYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTblE TEXHMYECKHE YCTPOICTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCIIEN0BaTeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [IPpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHON JKU3HH Ui OOECIICYCHUs
0€30MacCHOCTH MpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlei cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu ¢undeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAaHUW M MYTEM CpaBHEHHUS JOINOJHUTEIbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOMU;

® UCMOJb30BATH NPHU BBITOJHEHUN YYEOHBIX 3a/JaHUIl HayUHO-TIOMYJISPHYIO JIUTEPATYPY
(GU3MUECKOro cojAep)KaHus, CIpaBOYHbIE MaTepHualbl, pecypchl cetu IHHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJIHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PM3UYECKOTO COJIEpXKaHHUS, B TOM YHUCIIE
nyONIWYHO  TPEACTaBIATh  pe3yNbTaTbl MPOEKTHOM MM HCCIEN0BAaTENbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (U3UKHU, COMTPOBOXK/IaTh BBICTYIUICHHUE MTPE3CHTALINEH;

® I[Ipu BBINOJIHEHUH YUYEOHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX MPOLECCOB
pacnpenensiTh 00sS3aHHOCTH B IpyIIe B COOTBETCTBUU C IOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE, IPOSBIISASL TOTOBHOCTD pa3peIiaTh KOH(DIUKTHI.

K xonny oOydenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYEeCKue KojiebaHusi W  BOJHBL, 3BYK, UH(QpPa3ByK U  YIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIYCKaHWS M TOrNIomieHus, anbda, Oera- ¥ ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iauyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpaXEHUE 3BYKa, NPSIMOJIMHEHMHOE pPACIPOCTPAHCHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHUE JHHEMYATOr0 CIEKTpa H3ITYUYCHHS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYECKUE SBICHUS B MPUPOJIC: MPHIUBEI U OTIUBBI, IBIKCHUC TIJIAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO W3IIYYEHHH, €CTECTBEHHBIM paJMOaKTHUBHBII
¢$oH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHH HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MepeMEIIECHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOTO TMAJCHHsI, BeC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TMOJHAas MEXaHWYEeCKash HSHEprus, MEepuoJ M YacToTa KoJNeOaHWid, IMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTe/lb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXpaHEHUs HHEPruH, 3aKOH BCEMUPHOrO TATOTEHUS, MPUHIUII CYNEPIO3UINU CHUJ,
MIPUHITATT OTHOCUTETLHOCTH [ anmuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHECHHS 3aps/IOBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, MOpU ITOM JaBaThb CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE BHIPAKCHIE,



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBa (U3MYECKUX SBICHHUH, (UINYECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIIOJb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/aud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUs,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/I0B,  MCIIONb3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH ONBITHI MO0 HAOIIOJACHNUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKHX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIIEKTP, M3YYEHHE CBOMCTB H300pa)KeHHsI B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOMpaTh YCTAHOBKY U3 N30BITOUHOrO Habopa 000pyA0BaHUs, ONMCHIBATH X0/ OIbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH C HCHOJIb30BAHHUEM
OpSIMBIX W3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPa)XEHHUS CBETa OT YIJa MaJCHUs U
yIja npejoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTaMm
WCCIIE/IOBAHMSI;

MPOBOJANTh KOCBEHHbIE H3MEpPEHHUs (U3MUECKHUX BEIMYUH (CpeqHsisi CKOPOCTh U
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaaeHHUS,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIHOCTh, YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHUYeCKOro U MPYXUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEeHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh TOJYUYEHHBIE pe3yNbTaThl C YYETOM 3a/laHHOM HOTPEIIHOCTH
U3MEPEHHUI;

coOyoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJO0, TOYEUHBIM HMCTOYHUK CBETa, Jyd, TOHKAs JIMH3a,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
pacCTOSTHUS U YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, IEPUCKOII, poToanmapaT, ONTHICCKIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCIoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH MU3YUYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHICHUH y4eOHO-
MPaKTUYECKUX 3aJ1a4, ONTUYECKUE CXEMBI JJISI TOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (M3MYECKUX 3HAHUM B TOBCEAHEBHOW JKH3HM IJIs1 OOecreueHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYIIECTBIISATh TMOUCK UWHPopManuu (Qumdyeckoro cojaepkanuss B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYST TOUCKOBBIA 3alpoc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh TIPH BBITIOJHEHUH YUYCOHBIX 3aJlaHUN HAYIHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3MYECKOTr0 COJep)KaHUs, CIPAaBOUYHBIE MaTepualbl, pecypchl cetu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO COJACpKAHUS, MyOJUYHO TPEICTABIATH
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTIPOBOXJATh BBICTYIUICHHE TMpe3eHTaIluell ¢ y4€TOM OCOOEHHOCTEH ayJIUuTOPHH
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Haylka 0 TpHpoie https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYyYHBINM METO/ MO3HAHUS 2 1 bubmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BellecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSﬁ).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBHE Te
b K
3.1 MexaHu4ueckoe OBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194
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bubmuoreka [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 (ua. Bunkt cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE MKUAKOCTH U Ta3a Ha NOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIiHOCTD. JHeprus
bu6nmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie Mexati3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CxAHIICCKAd SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1.TensioBble ABJIeHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE 1 CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
28
oum-14
Htoro no pazneny (ayoum
yaca, c¢/n-
14 uaca)
Pazjnen 2.0JiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnnoreka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITHBIC ABJCHILA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
MISKTPOMATHHTHAS KLy KILHS https://m.edsoo.ru/7f4181ce
37
(ayoum-19
14
TOTO IO pa3Aeny wacos, /-
18uacos)
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14,5




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMmeHnoBanue
(undposbie)
n/  pa3iesoB H TeM Kontpoasn  IIpakTHueck
Bcero oOpa3oBaTe/ibHbIE
n NMPorpamMmbl ble padoThI ue padoTbl
pecypchl
Pa3zpen 1.Mexannueckue siBJeHHUS
M
B:;i::;::(oe bubnunorexa LIOK
11 A 10 1 https://m.edsoo.ru/7f41
CIIOCOOEI €T0
a4ab
OoInncaHus
BaanMoneiic bubmuoreka [{OK
M HNCTBAU
1.2 s 20 1 3 https://m.edsoo0.ru/7f41
€ Ten
a4ab
3aKOHEL bubnuoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUs
adab
40
(ayoum
-24
Htoro no paznemny
yaca,
¢/n-16
yacos)
Paznea 2.Mexannueckue KoJ1e0aHUS H BOJTHEBI
MexaHu4eckue bubamorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41
KOJIeOaHus
a4ab
Mexameckite bubmuoreka [{OK
XAHUYCCKHAU
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
a4ab
15
(ayoum
Hroro mmo pazze 9
TOTO IT JI
pasiey 4acos,
¢c/n-6
yacos)

Pa3jnen 3.2/ieKTpOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHuT
HOE MoJie U

3.1 6
ANEKTPOMATHUT

HBIC BOJIHBI

but6mmorekxa [IOK
https://m.edsoo.ru/7f41
a4ab
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6
(ayoum
-5
uacos,
c/n-1
yac)

Uroro no pazgeny

Pa3nen 4.CBeToBbIE IBJICHUSA

bubnunorexa LIOK
https://m.edsoo.ru/7f41
a4ab

bub6nmoreka [IOK
https://m.edsoo.ru/7f41
a4ab

bubmuoreka [{OK
https://m.edsoo.ru/7f41
a4ab

3aKOHEI
4.1 pacrpocTpaHeH 6
Us CBETa
JIuH3BI B
4.2 ONTHUYECKHUE 6
pUOOPHI
Paznoxxenue
4.3 Oenoro ceera B 3
CIIEKTP
15
(ayoum
-13
Htoro no paznemny
uacos,
c/n-3
yaca)

Pa3znen 5.KBaHTOBLIE IBJICHUSA

Hcnyckanue n
5.1 ITOTJIOIICHHE 4
CBETa aTOMOM

bubmmoteka IIOK
https://m.edsoo.ru/7f41
a4ab

bu6nmorexa LIOK

5.2 Crpoetie 6 https://m.edsoo.ru/7f41
aTOMHOTO Si7pa 2436
SepHbLe bubmuoreka [{OK
53 A°P 7 1 https://m.edsoo.ru/7f41
peakuuu 2436
17
(ayoum
Hroro no pasaeny )
14uaco
8, c¢/n-3
yaca)

Pa3nea 6.IloBTOpuUTEIbHO-0000IAI0INI MOLYIb

[ToBTOpEHME M
6.1 00001IEeHne 9

COJICpIKaHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41
a4ab
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Kypca QpU3nKu
3a 7-9 knacc

9

(ayoum
Hroro no pazneny -

3uaca,

c/n-6

4acos)
OBILEE
KOJIMYECTBO
YACOB I10 102 2!

I[TPOT'PAMME




MPOBEPSAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

14

1.5

pas3indaTrb SABJICHUA MO0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC CI)I/I3I/I‘ICCKOC SIBJICHHUC

pacrio3HaBaTh IPOSIBIEHHE M3YYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PU3UUECKUX SBICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCHOJNB3Ysl (PU3MUECKHE BEIUYMHBI, IpPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHUs U €UHUIIBI PU3NUECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

q)HSH‘leCKI/IX BCINYHH

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIIOBCCHYIO
(bOpMy.]'II/IPOBKy 3aKOHa MW  3alUCbIBaTb €ro MareéMaTu4dcCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3HUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 ,Z[CﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U

(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a




1.8

1.9

YCJIOBHSL 3aJayd  3alUChIBaTh KpPAaTKOE YCIIOBHUE, TMOJACTABISTH
buznyeckue BeIMYMHBI B POPMYJIIbI U IPOBOIUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPHU OMOIIA
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

MPOBOAMTH OIBITHl MO HAONIOACHUIO (U3MYECKUX SBICHUN WM
GuU3MYECKUX  CBOWCTB  Tel:  (opMynaupoBaTh  IPOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyTOBaHUs, 3aMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB € yU4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJIUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C HCIOIb30BAHUEM MPAMBIX HW3MEPEHHH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4EOHOIO MCCIIENOBAaHUS, COOMPATH
YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYs IPEITI0KEHHOMY ILIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€TaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYUH, CIEays
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpPaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

1.14

1.15

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPUHLUIBI JEUCTBUS NPUOOPOB M  TEXHUYECKHX
YCTPOWCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX SBJIEHUN W

HCO6XO,Z[I/IMLIC (pI/ISI/ILIeCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)




1.16

1.17

1.18

MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOI'O ITOBEACHHS B Oprn(a}omeﬁ cpene

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SIBISETCS NPOTHBOPEYMBON HIH

MOET OBITh HEJOCTOBEPHOI

UCIIOJIb30BAaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMNYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMUS,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu HHrepHer, Bnanersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UHPOpMAIUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOIUYHO JieJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM Y4YEOHBIX HCCICIOBAHUM, TPH STOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MNOHSATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLluEe

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHKATHBHOC B3aHMOHCﬁCTBHe, YUUThIBAsA MHCHUC

OKPY’KaFOIINX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/ITICCKOC SABJICHUC




1.3

14

1.5

pacrio3HaBaTh TPOSBICHHE H3YyYCHHbIX (U3MUYECKUX SBICHHHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWMCTBA Tel U (U3UYECKUE SBICHHUSA,
UCTIONB3ys (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKH  M3YyUYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOTMYEecKUX MLIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nyYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3al1auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX U1 pelIeHMs] 3a7aud, BbIOMpATh 3aKOHBI U  (OPMYJIBI,
HEoOXOouMBbIE Ui €€ pElIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHUue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUC UCCICAOBAHMA, BBIACIIATD
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  CBOMCTB  Tel:  (opMysnupoBaTh  MpOBEpsieMble
MpPENIoIOKEeHNUs, coOUpaTh  YCTAaHOBKY U3  IPEAJIOKEHHOTO

060py,Z[OBaHI/IH, OIIMChIBATh XO OIIbITa U (I)OpMy.III/IpOBaTB BBIBOBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYCHHOW 3aBHCMMOCTH B BHJE TAOMUI] U TpaduKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEMIOKCHHOM MHCTPYKLHMHM, W  BBIYHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tmpu pabore ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAaHEHUS 310POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B Oprmaromeﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpPAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh WHGPOPMALMIO, KOTOpas

ABJISIETCS IPOTUBOPEUMBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU yqe6HHx SajlaHI/II\/'I HAay4YHO-

HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC




Marepuayibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MH(GOpPMALIUK U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJCIOBATEILCKOM JIEATEIBHOCTH, TIPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTallueH

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PaCHpPEeNITh 00513aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3jndaTtb SABJICHUA II0 ONMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘IGCKOC SBJICHUC

13

pacrio3HaBaTh IPOSIBIIEHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBLACIATH

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3UUYECKUX SBJICHUN

14

ONKCHIBaTh H3Y4YEHHBbIE CBOMCTBA Tel M (U3MYECKHE SBJICHMUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPU OMHCAHUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUECKUX BETHMUMH, HAXOTUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTHUMH

BCJINMYHUHAMMU, CTPOUTDH Fpa(I)I/IKI/I HU3YYCHHBIX 3aBHCHUMOCTE




(bU3HYECKUX BETUINH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TIPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallii MPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKUX IIaroB ¢ IMOMOIIBbI0O 2 — 3 W3yuYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dbusznueckue BETUYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISL pelieHusl, MPOBOJIUTH PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MNOJIYYCHHOT'O 3HAaUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh IMPH MOMOIIN
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOCHHI U OIIBITOB

1.9

1.10

MPOBOJAMTH OIBITHl 0 HAOJIOJCHUI0 (U3WYECKUX SBICHUA WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (GOPMYIHPOBATH BBIBOAI

OPOBOJIUTH MpPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX HM3MEPEHMH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTWYHHBI ((POKYyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM: TJIaHUPOBATH HCCIEIO0BAHME,
CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTyYeHHON 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHAC TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA




1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYUMHBI M aHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH Tpu pabore cC

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJAaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOAUTh HWHPOPMALUI0O O MPUMEPAX)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karolllel cpee

1.18

OCYIIECTBJISATh MOUCK MHPOPMAIUU (PU3MUECKOTO COAEpPHKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIA  3aIpoc,
HAaXOAWTh IyTH  OMNpENEJeHHUs]  JTOCTOBEPHOCTH  IOJyUYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBHIMNOJHEHMM Y4YEOHBIX 3aJaHUi  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuainbl, pecypchl ceTu HHTepHeT; BiazeTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3/1aBaTh COOCTBEHHBbIC NHCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3uMKN U CONPOBOXKIATh BBICTYIUIGHHWE IPE3CHTalUed ¢ yd4EéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIWTH 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon
pa3ziena

Kon

JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

Puszuka — Hayka O Ipupoje. SBieHus npUPOABL.
dusnyeckue SBICHUSA: MEXAHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenMuuHBL.  V3MepeHne — PpuU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAyuYHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIJBUKCHHE TUIIOTE3,
AKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, OOBICHEHHUE

Ha6J'IIO,I[aeMOF O SABJICHHA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne pacCcTOSIHUM.
#HiHPar###113mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

H#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.
#HH##Par###I3mepenue  TemmepaTypbl NpU  [TIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

###Par#H#CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepsl.  OmbBITBI,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi#Par###]lpmkenne  vactuir  BemectBa. CBSA3b
CKOPOCTH  JBWKEHUS  YacTUIl C  TEMIepaTypou.

BbpoyHnoBckoe nBuxkenue, mupdysus

2.3

B3aHMOﬂeﬁCTBHe YJaCTHILl BEIICCTBA: IPUTAXKCHUC U

OTTAJIKMBAaHHC




H#H#Par### ArperaTHple COCTOSTHUSI BEIECTBA: CTPOSHHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocCBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX M UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIbI
[TpakTuyeckue pabOTHI:
#H##Par###0OneHka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToJIb30BaHuEeM Gotorpaduit).

2.6 #HHPar###OneITEl 10 HAONIONEHHWIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
H#HAHPar#H#ONbITEL 10 OOHAPYXKEHUIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#HH#Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTtu M BpeMeHHU
JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H#Par### Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIle 00BbEMa BellecTBa
3.5 Cuia Kak XapaKTepUCTHKa B3aMOJECHCTBHS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
3.7 H#H#Par###IBnenue TaroteHus u cuina Tsokectd. Cuiia
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHHUE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HH#Par###Crnoxxenue cui, HaNpaBJICHHBIX IO OJHOU
' npsMoil. PaBHOAEMCTBYIOIAs CUIT
3.10 [TpakTueckue paboThI:




OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTromMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHUS Opycka WIM LIapuKa 110
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHPYIOILUE
3aBHCHUMOCTh pacTshKeHUs (aedopMaruu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbl TPEHUSI CKOJIBKEHHUS OT Beca Teja U

XapaKTepa COMMpUuKaCaromMuXxcsa HOBCpXHOCTCfI

®duznyeckue SBICHUS B IPUPOJE: NMPUMEPHI JBHKEHUS C
3.11 Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

JICHCTBHE CUJIBI TPEHHS B IIPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTporucTBa: AMHAMOMETP, OIITUITHUKA
JABJIEHUE TBEPJBIX TEJI, XXUJKOCTEN 11 TA30B

41 HaBnenue TtBEpaoro tena. CrnocoObl yMEHbBIIEHUS U
YBEJIMYEHUS J1aBICHUS

42 JlaBnenue rasza. 3aBUCUMOCTD JaBJIeHUs Ta3a OoT 00bEMa,
TEMITepaTypbl

43 Ilepenaua naBieHust TBEPABIMU TEIaMU, KUAKOCTIMHU U
razamMu. 3axoH Ilackans. [THeBMaTHUecKkHe MaIIHHEI

3aBUCHUMOCTh  JAaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokc. CooOIIAONTHECS COCYIBI.

FI/II[paBJII/I‘ICCKI/Ie MCXaHU3MBI

AtMocdepa 3emnu u armochepHoe naBienue. [IpuanHbl
A CyIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT

BBICOTHEI HaZl YPOBHEM MOPA

46 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

[eiicTBue XUAKOCTH M Ta3a HA NOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKOH

Apxumena

4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenrie BHITAIKMBAIOLIECH CUJIbI, JEUCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMAKOCTb.  [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, ACUCTBYIOIIEH Ha TENO B XKHJIKOCTH, OT 00bEMa
MOTPY>KEHHON B KUJKOCTh YAaCTHU T€Jda U OT IUIOTHOCTH
JKUIKOCTH. Konctpyupoanue apeoMerpa 15 R)0%
KOHCTPYMPOBAHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

Texnudeckue ycTpoicTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
£ 3 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKocTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBwio»  MexaHUKU.  KoadduumeHnt
9.5 M0JIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
£ g [TomHast mMexaHWUYeCcKas PHEPTUs. 3aKOH HM3MEHEHHS M
' COXpaHEHMsI MEXaHUYECKOH SHepruu
5.9 [TpakTHyeckue paboOTHI:




#HH#Par###Onpeiennenne  pabOThl  CUJIBI  TPEHUS TpU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBHOMI
noBepxHoctu. MccnenoBaHue ycioBHMl  paBHOBeCHUs
peryara. HMsamepenue KIIJI HakgoOHHON TIJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kox Kon
IIpoBepsiemblie 3JIeMEHTBI COACPKAHUS
pasjiena JJIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemlecTBa. Macca u  pa3Mmepbl
' MosieKyd.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKMAKOIO U ra3o00pa3HOro
6.2 cocTossiHUM BemlecTBa. Kpucramnuueckue M amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKUHETHYECKON
TEOpuun
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
66 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 BuyTtpennss sueprus. CiocoObl U3MEHEHUsI BHYTPEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHUue padoThl
6.8 Bunbl Termionepenayn: TEIIONPOBOIHOCTD, KOHBEKIIHS,




U3JIy4yeHue

KomuuectBO  TEMIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BElIECTBa
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TEmoTa NaBJICHUS
[TapooOpa3zoBanue u  koHjeHcauus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABHUTarens. TersaoBble ABUraTeNId U 3alluTa
OKpYKaroIlen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITE 0 OOHAPYXKEHUIO JIEHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
#A#Par#H###OnbITEI IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WIIM caxapa.
#HH#Par###OnbITEL 10 HAONIOACHHWIO  TEMJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBlIieHUs] BO3ayxa B OajuioHE
IIIpuIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HArpeBaHHs WU
OXJIaKICHUSI.

###Par###1 Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpHQCCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUHU Tejla B Pe3yJibTaTe TEeIUlonepeaayn U padoTh
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA WIpH
CMEIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIyYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METALTUICCKUM IIHITUHAPOM.

#H##Par#H#Onpenenenue  yIenbHOH — TEMIIOEMKOCTHU
BEILIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par##Onpenenenue yaeabHOM TEIUIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaJUTBI B TIpupoze, u3inydenne CojHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, IMapoBas TypOWHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumoneiictBue 3apsokeHHbIX Tell.  3akoH Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

23 Onexrpudeckoe nose. Hanpsk€HHOCTh JIEKTPUUECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- Onektpuueckass nenb. Cuia TokKa. OJIEKTPUYECKOE
' HaIpsHDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 yyacTka 1uenu
[locnenoBarenbHOE W  THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossaHble MarHuThHl. B3amMoaencTBUE IMOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHOe TIONIE 3eMIIM U €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSHHOTO TOKa. Vcmomp3oBaHme
. JJIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykuuu. [Ipasuno Jlenna

DIeKTpOTreHepaTop. CnocoObl MOJTyYEHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTpOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO IIEKTPU3AIUHN TN HHIYKIUEH

Y TIPU COMPUKOCHOBEHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHUe HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOr0 CEYeHHSI U MaTepuara.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM INpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Pe3UcTop.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO 1MoJIst HOCTOSIHHBIX MarHuTOB MpHU
uxX Oo0beAMHEHUM |  pasjencHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OmpITEI,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIIpaBJICHHUA TOKa B KaTYyIIKE. HSyquI/Ie

I[CP'ICTBHﬂ MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKOI, aMIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FeHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kop anementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHUYECKUE SBJIEHUA
Mexannyeckoe JBUWKeHHE. MarepuanbHas — TOYKA.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMONTHHEHHOE IBHKCHHE
###Par##HepaBHoMepHOE NMPSAMOJIMHENHOE TBUKEHHE.
8.4 CpenHsisi ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU

HCPaBHOMCPHOM ABHXKCHUHA




VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 #HHPar###Cro0onH0e nanenue. OnplTel [anmmies
#H##Par###PaBHoMEpHOE JBMIKEHHUE TI0 OKPYKHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOpPEHNEe
8.8 [TepBrrii 3akoH HeroToHa
8.9 BTtopoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroTona
8.11 HH##Par###] [puHuUI cynepro3uiuy CuI
8.12 Cuia ynpyroctu. 3akoH ['yka
#H##Par#H##Cuna TpeHus: cuiga TPEHUS CKOJIBXEHMUS,
5.13 CHJIa TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
814 #A##Par#H##Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
IBwxenne  miaHer  Bokpyr  Cosnpa.  IlepBas
8.15 KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
5.10 TEJo
##HPar###PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. U3menenne nmmynsca. MMmynbe cuibt
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #H#HPar##PeakTBHOE JIBIKEHHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
PaGota cun TsxecTtH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPrUu U paboThl
) [MorennmanpHast dHEpPrus Tela, MOTHATOTO  Ha
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [loTeHumanpHas 3HEPTUs CKATON IPYKUHBI
###Par###Kunetnueckass ~ sHeprua.  Teopema 0
5.5 KMHETUYECKON SHEPTUU
8.26 ##HPar##H##3aKoH coxpaHeHHs] MEXaHUYEeCKOM SHEpTUH




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
IIpoBepka TrUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadabHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAJ HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CuUJbl HOpMaJIbHOTrO JaBieHusd. OmnpeneneHue
KodpuuMueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbl CUIIBI
TPEHUS TIpU PABHOMEPHOM JIBIKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmnpexneneHue padOTHI
CWJIBl  YOPYrocTM  Ipud  HoabéMe  Ipy3a ¢
WCIIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO
0JI0KOB

dusnueckue SABJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuyeckue  ycTpolcTBa:  CHUAOMETP,  JATUUKHU

IIOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

91 KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY 1a
9.2 Maremarnueckuit 51 MIPYKUHHBIN MasITHUKMU.
' [IpeBparenne sHepruu npu KojaedaTeTbHOM ABMKEHUN
9.3 3aryxarwmue kojebaHus. BrIHyXIeHHBIE KOJeOaHUs.
' Pe3onanc
Mexaandeckre BOJIHEL. CBOMCTBAa MEXaHHYECCKUX BOJIH.
9.4 [IpononbpHbie W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOpOCTH €€ pacnpocTpaHeHUsl. MeXaHU4eCKHUE BOJIHBI B




TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpaskeHue 3ByKa
9.6 Wnudpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuona  KosebaHui
MaTEMaTHYECKOI0 MasiTHUKA.
OmnpeneneHue 4acToThl UM Iepuona  KosnebaHui
NPY>KMHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
' [OJIBELIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
MIPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
[IOJIBELLIEHHOTO0 K HUTH, OT MAacchl Ipy3a U KECTKOCTU
npyxunsl. 3Mepenue yckopeHus cBoOOIHOTO NaieHUs
@dusnyeckue SBICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHME, CEHCMUYECKHE BOJIHBI,
LlyHaMH, 9XO0
9.9 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH

10.2 [kana 31eKTPOMarHUTHBIX BOJIH

102 OnekTpoMarauTHas npupoaa cera. CKOpPOCTh CBeETa.

' BoiHOBBIE CBOlCTBA CBETa
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOICTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ou3nueckue SBICHUS B TPUPOAE: OHOIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yIBTPaduoIETOBOTO "
PEHTTCHOBCKOTO W3ITy4eHUI

106 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBGBIE ABJIEHUA

111 JlyueBast monens cBera. McTouHMKHM cBETa
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaXKEHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPaXKEHHUE CBETA
11.5 Jlunza. Xop iy4eil B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONAa U
' TeJecKoIa
117 I'ma3 kak onruueckas cucrema. biauzopykocts u
' JaJIbHO30PKOCTh
s Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue ceKTpaJbHBIX LIBETOB. Jlucrepcus ceeTa
[IpakTuueckue padbOTHI:
#HPar###ccienoBanue 3aBUCUMOCTH yria
OTpa)XKeHHs CBETOBOTO JIy4ya OT yIJia MaJeHUs.
##H#Par##H##113yuenne  XapakTepUCTHK — H300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
#H#Par###IccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO JIyda OT yIJla MaJeHus Ha
119 TpaHUIE «BO3IYX — CTEKIION.
' ###Par#t#lonyuenne u300pakeHUH € MTOMOIIBIO
coOuparoIen JTUH3HI.
#H##Par###0npenenenue (POKYyCHOro pPAcCTOSHHS U
ONITUYECKOU CUITBI COOMPAIOIIEH JTHH3BI.
#HHPar##H#OnbpITel 110 pa3iokeHuio Oeroro ceera B
CHEKTP.
#HHPar##H#OnbITEl 10 BOCHIPHUATHIO I[BETa MPEIMETOB
MIpU UX HAOJIOIEHNN Yepe3 IIBETOBbIE (PUITBTPHI
duznyeckue ABiIeHUS B mpupoje: 3atmeHuss CoiHIa u
11.10 JIyHbI, 1[BE€Ta TeJN, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texuuueckue YCTpOICTBA: OYKH, TIEPUCKOIT,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanue u moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nyyeHHs
194 Crpoenne aromHoro sgpa. HykionHas Monens
' aTOMHOTO siapa. M3oTonsl
s PanuoaxTtuBHble npeBpaiueHus. Ilepuon nomypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiloBOTO U
' MaccOBOI'0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siziep. CBSA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. McTouHuku sHepruu
' CoJHIa u 3BE3]
129 Snepnas osHepreruka. JleiicTBHE  paguOaKTUBHBIX
' U3JIy4YEHUI Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YACTHIIbI
10 TOPMO3HOMY TyTH (110 (poTorpadusim).
N3mepenue paaroakTuBHoro ¢poHa
@usnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaINOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHU3M
YyelioBeKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




ITPOBEPSEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOT' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odpasoanns Ha ocHoBe PI'OC

[Tonumanue ponum  QU3MKKM B HAy4HOH  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBSI3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYeCKUX 3HAHUN U MX POJIU B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBa, O (PU3MUYECKON CYIIHOCTU SIBICHUU NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3IuyaTth SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXKalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKU W UCIONB30BaHUE WX JUIsSl PElICHHs Y4eOHBIX 3ajad;
YyMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponecCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

WCTIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHS C YYETOM
coOrofieHHsI MpaBuiI 0€30MacHOTO Tpyaa: HaONMoIeHHuEe (PUINIECKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BHIBO/IbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HAa4YeHUE BEJIIMYMHBI U AHAJIU3MPOBATh IOJYYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIICOBaHMUIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIAThH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXoIuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIUYMHBI; YMEHUE OINpPENeNATh Pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMUCAHUIO, UCIIOJb3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH
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YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPAHEHUS 370pPOBbSI M  COONIOJNCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3MYECKOro COAEp)KaHUs C MCIOJIb30BaHHMEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBIIOJIHEHUM YYEeOHBIX 3a/JaHUil HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D ITIO ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe — aBuwkeHue. MarepuanbHas — Touka.  Cucrema  oTcuéra.
' OTHOCUTENBHOCTD JIBUXKEHHUS
PaBHOMepHOe M HepaBHOMepHOe ABmkeHHE. Cpennss ckopocTb. Dopmyna s
12 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUKEHHE. 3aBUCUMOCTb KOOPJIMHATBHI Te€la OT
BPEMEHU B CIIy4yae PaBHOMEPHOT'O IMPSIMOJMHEUHOIO IBUKEHUS:
13 () =x, +vt
['paduku 3aBUCUMOCTH OT BpEMEHH M1 MPOEKIUH CKOPOCTH, TPOEKIUU
HepeMENICHHUs], TyTH, KOOPJAUHATHI IPU PABHOMEPHOM IPSIMOJIMHENHOM JABHKEHUU
3aBUCHUMOCTh KOOpJIMHATBl Tela OT BPEMEHHM B CIy4yae pPABHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
2
Sf) =V, # i+ a2y *;
2
@opmyisbl  UIsl NPOEKUUH TEPEMEIICHNS, MPOEKIMH CKOPOCTH U TPOEKLUU
YCKOPEHUs IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
14 .sx(r]=vﬂx-r+ax-3~
U.\'(f) =Up, T4, L,
a,(f) =canst,
szz - le: =la.s,
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsl MNPOEKLUHUU YCKOPEHHUS, TPOEKIUN
CKOPOCTH, TIPOEKIHUH [EPEMEIIECHNS, KOOpAUHATHl IIPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe maneHue. PopMysibl, OMMCHIBAIOLINE CBOOOJHOE MaJeHHE Tela II0
L5 BEPTUKAIM (ABWKEHHE Tella BHU3 MJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3€MJIH).
' ['paduku 3aBUCMMOCTH OT BPEMEHH ISl IPOEKIINH YCKOPEHUS, IPOEKLIUU CKOPOCTH
¥ KOOPJIUHATHI IPU CBOOOTHOM Ta/IEHUH TeJla M0 BEPTUKAIH
1.6 CKopocTh paBHOMEpPHOIO JBM)KEHMSI Telna 10 OKpykHocTH. Hanpasnenue




CKOpPOCTH.

®opmyna A BBIUHUCIEHUS CKOPOCTH YEpe3 pPaguyC OKPYKHOCTH U IEPHUOJ

oOpareHus:
2mR
=
T

LlenTpocTpeMuTenbHOe  yckopeHue.  HampaBieHue — IEHTPOCTPEMHUTENBHOTO

ycKopeHusi. @opmyJia J1sl BBIYUCIECHHS YCKOPEHNUS:

®dopmyiia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:

vl
T

Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUSA IIJIOTHOCTH .

_m

1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
111 F. 21 _‘Fl—>2
Tpenue mokost U TpeHUe CKOoJbKeHUs. Dopmyiia I BBIYMCICHUS MOJIYJISL CHUIIBL
TPEHUS CKOJIbKEHUS:
1.12

Frpzp-;"-f




1.13

1.14

Hedopmaruss tenma. Ympyrue u Heynpyrue aegopMmanuu. 3aKkOH YIPYroi

nedopmaruu (3akon ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

my -1~
F=G. L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyJia 1151 BBIYMCIEHUS CUJIbI TSKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. IlepBas kocmudeckast ckopocts. HeBecomocThb

U IIEPETPy3KHU

1.15

1.16

I/IMHy.]'ILC TCJIa — BEKTOpHasd (I)I/I3I/I‘IGCK8H BCJIIMYMHA.
D=mi
I/IMHy.]'ILC cucteMsbl Tel. I3MeHeHue HUMITYJIbCA. I/IMHy.TIBC CHIJIbI
3akoH COXpPAHCHUS UMITYJIbCA JIS BaMKHYTOﬁ CUCTCMBI TCII.
p=myUy +m,U, =const

PeaxTtuBHOE NBUXKEHHUE

1.17

1.18

Mexanunueckas padota. @opmyna i BEIYUCICHUS PaOOThI CUITBI:

A=Fsooso

Mexanndeckass MOIIIHOCTD:

N=4
f

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. GDopMlea JJIs1 BBIYMCIICHU A

KMHETUYECKON YHEPIUU:

H!Uz
BTy

Teopema o knHeTHUECKOU SHeprun. Popmysia A BBIYUCICHUS TOTEHIIMAIBHON

SHEPIUH Tela, IOIHATOrO

HaJa 3eMIIEN:




E, =mgh

Mexaandeckas OHEpPIus:

E=E;+E »
1.1 .
9 3aKOH COXpaHEeHUs1 MexaHHuecKol sHepruu. dopmyria /Ui 3aKOHa COXPAHEHUS
MEXaHUYECKOM dHEPruu B OTCYTCTBHE cuil TpeHus: E = const.
[TpeBparieHre MEXaHUYECKOM SHEPIUU IPU HAJTMYUU CUJIbI TPEHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonsrxkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHU3MOB,
n= A‘]IME:&HE.E
"i?aTIIEHH
[aBiienue TBEpIOTO TENA.
@®opmyJia 1515 BEIYMCIEHUS JaBICHNS TBEPAOTO TEa:
p= F
5
191 JlaBneHue raza. ATMocqepHoe AaBlIeHHE.
lMunpocratuyeckoe naBieHne BHYTPHU KUJIKOCTH.
DopmyJia 1715 BBIYUCIICHUS JaBICHUS BHYTPH KUJKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. 'mapaBaudeckuii npecc
3akoH Apxumena. @opmyna I8 ONPENETEHUS  BBITAIKUBAIOMIEH  CHUIIBL,
JENCTBYIOIEH Ha TEJIO0, NOTPYKEHHOE B )KUJIKOCTh WJIU T'a3:
1.23
F Am — pev
VYcnosue nnaBanus tena. [InaBanue cyno0B U BO3AyXOIJIaBaHUE
1.24 Mexannueckue Konebanus. AMIUIMTY 1A, IEPUOJ U YacToTa Konebanuit. @opmyiia,




1.25

1.26

1.27

CBA3BIBarOIIasA 4aCTOTY U IIEPUOT KOJIEOaHMIA:

Maremarnueckuii W IPYKHHHBIA MaATHMKU. [IpeBpaiienue 5sHepruum Ipu

K0J1e0aTeIbHOM JABMXKEHUU
3aryxaromue konebanus. Beinyxennsie koiaeOanus. Pezonanc

MexaHndeckrue BOJIHBI. HpOI[OJ'IBHBIC N TIIOIICPCUYHLIC BOJHBI. Z[J'H/IHa BOJIHBI H

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=uv-T

1.28

1.29

3BYK. FpOMKOCTB H BBICOTA 3BYKa. OTpameHHe 3BYKOBOI\/1 BOJIHBI HAa I'paHUIC ABYX
cpen. udpasByk u ynbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenne cpeaHedl IJIOTHOCTM BEIIECTBA; ApPXUMEIOBOW CHIIBL, KECTKOCTH
OpYXUHBL, Kod(UIMEeHTa TPEeHHsI CKOJbKEHHS; paOOThl CUJIBl TPEHHS, CHIIbI
YIPYTOCTH; CpPeAHEH CKOPOCTH MIBIDKEHHsS OpycKka IO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs OpycKa NMpHU JBMKEHUU 110 HAKJIOHHOM MJIOCKOCTH; YaCTOThI M MEpUoJia
Koje0aHUM MaTeMaTH4ecKoro MAasTHUKA; 4YacTOThl U Iepuoja KosieOaHWit
MPYXKUHHOTO MasTHHKA; MOMEHTA CHUJIbI, JEHCTBYIOIIEr0 Ha pblyar; paboThl CHIIBI
YOPYTOCTH MHpU MOABEME Ipy3a € MOMOUIbI0 HENOJIBUKHOIO 0J10Ka; pabOThI CHIIbI
YIPYTOCTH NPH NMOABEME I'py3a ¢ TOMOIIBIO OJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOW 4acTH
T€Ja U OT INIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUJIBI OT MacChl
TCJIa, CWUJIbI TPCHUA CKOJIBXKCHUA OT CHUJIBI HOPMAJIBHOTO JaBJICHUA M OT poda
MIOBEPXHOCTH; CHJIBI yNPYTrOCTH, BO3HUKAWOIIEH B MPYXKUHE, OT CTEIECHU
nedopmaruu NPy KUHBI, YCKOPEHHS OpycKa OT YIjla HaKJIOHA HampaBIISIONICH;
nepuoAa (4acToThl) KOJeOaHWW HUTSHOTO MasTHHKA OT JUIMHBI HHUTH;, MEPHOJIA
Koje0aHuM NpPYKMHHOTO MAasiTHUKAa OT MacChl Tpy3a M JKECTKOCTH MPY>KUHBI;
UCCIIEIOBaHHE HE3aBHCUMOCTH MEPHO/Ia KoJeOaHUH HUTSHOTO MasTHUKA OT MacChl

rpy3a. IIpoBepka yciaoBusl paBHOBECHS phluara

1.30

Duszuveckue s61eHUs 8 npupode: MMPUMEPHBI ABMKCHHA C Pa3JINYHBIMU CKOPOCTAMU
B KHBOM M HEXHBOH npuponae, ,Z[CI\/'ICTBI/IC CHJIBI TPCHUA B IMPUPOAC U TCXHHUKC,
IPUJIWBBI W OTJIMUBBEI, JABUXXCHHUEC IIJIAHET Conneuynoin CUCTEMBI, PCAKTUBHOC
ABWIKCHUC KUBBIX OPraHU3MOB, pblYaru B TCJIC YCJIOBCKA, BIIUAHUC aTMOC(bepHoro

JaBJICHHUA Ha JKUBOH OpraHu3M, IlJIaBaHUEC pBI6, BOCIIPHUATUC 3BYKOB XMBOTHBIMH,




3EMIICTPSACCHUCE, celicMUUecKue BOJIHBI, IYHaMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOpPE€HHA, AOWHAMOMECTpP, IMOAIIMIIHWUKH, PAKEThl, pbIyar, HOI[BI/I)KHHﬁ n

HGHOHBHX(HLIﬁ 6JIOKI/I, HAKJIOHHasA IIJIOCKOCTb, IPOCTBIC MCXAHHU3Mbl B 6BITy,

L3l coOOLIAIMeECs] COCylbl, YCTPOHCTBO BOJOIIPOBOJA, T'MJIPABIMYECKUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp, HXOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE T0JIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOpUU CTPOEHUS BELIECTBA.

2.1 Mopnenn  TBEPAOro, JKUAKOTO U Ta3000pa3HOrO  COCTOSIHUIM — BEIECTBA.
Kpucrannuueckue u amopdHble Te1a

Y JIBmxenue yactull BeuiectBa. CBsi3b CKOPOCTH JBMXKEHUS YAaCTHIl C TEMIIEPATYpOH.

' BpoyHnoBckoe nBrxkeHue, muddy3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

25 BuyTpennsiss sHeprus. PaGora u Teruonepenada Kak CHocoObl M3MEHEHHUs

' BHYTPEHHEHN DHEPTUn

2.7 Buner Temonepenaun: TeIONPOBOHOCTh, KOHBEKITUS, U3ITyUSHHE
Harpeanue u oxnaxaenue ten. KoauuecTBo TemaoThl. Y aenbHas TEIIOEMKOCTb:

2.8 O=cam(t,—t,)
3aKOH COXpaHEHMs] SHEPruuM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOTO
OanaHca:

2.9 Ql +Q2 + =0
Ucnapenne u xoHaeHcanus. VI3MeHeHHe BHYTpPEHHEH DSHEpruM B Mpolecce

210 WUCTIApeHUsT W KOHJeHcauuu. Kumenue IKUAKOCTH. YIeiapHas  TemioTa

' napooOpazoBanusi: L = Q/m
2.11 BnaxHnocTts Bo3yxa
212 [TnaBnenue u kpucrannusanus. Vi3MeHeHHe BHYTpEHHEH SHEPIruy MpH IUIaBIECHUU

U KpUCTAJJIM3allu. YI[GHBHEUI TCIIJIOTA ITJIaBJICHUA !




BHyTpeHHss dHEprus cropaHus TOIUIMBA. Y JeNIbHAS TEILIOTa CrOPaHUs TOILUIMBA: (

2.13 =Q/m
2.14 [Mpunuuns! padots! TermoBbix apuratenei. KI1/1 teruioBoro apurarens
Ipakxmuueckue pabomul
N3mepenue yaenbHOW TEIUVIOEMKOCTH METAUIMYEeCKOro IMJIMHAPA; KOJIUYeCTBa
TEIUIOTHI, [TOJy4YEHHOTO BOJOH KOMHAaTHON TeMIlepaTyphl (PMKCHPOBAHHOM MAcChl, B
215 KOTOPYIO OIYIIEH HarpeThli IMINHAP; KOJIMYECTBA TEIUIOThI, OTJAHHOTO HATrPEThIM
' IWIMHAPOM, TIOCJI€ OIyCKaHWsi €ro B BOJYy KOMHATHOH TeMmepaTypsbl;
OTHOCUTEJIbHOM BJIQXHOCTH BO3/yXa; YJEIbHOM TEIJIOTHl IIJIABJICHUS JIbJA.
HccnenoBanue n3aMeHEHHs TEMIIEpaTypbl BOABI PU Pa3IMUYHBIX YCIOBUSIX; SIBIECHUS
TEI1000MeHa IPU CMEIIMBAaHUM XOJIOJHOM U ropsiuei BOAbI; IpoLecca UCTIapEHUs
Qusuueckue s61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHbIE
2.16 ABJICHUS B TIPUPOJE, KPUCTAUIBI B INpupoze, uznydeHue CoiHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHeTa
Texnuyeckue ycmpouicmea: KalWUIAPbl, TPUMEPbl MCIONb30BaHUS KpPUCTAIJIOB,
917 KUAKOCTHBIM TEPMOMETp, HAaT4YUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETpBI, MCUXPOMETp, MapoBas TypOWHA, JBUraTellb BHYTPEHHEIO
CrOpaHHus
3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onexrpuzanus Teil. J[Ba BUJa 3JIEKTPUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia
34 Onektpuueckoe nosie.  Hampsok€HHOCTh  anekTpudyeckoro  monis.  [IpuHnun
' CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)
35 Hocurenun »snextpuueckux 3apsaoB. /JIeficTBHE AIEKTpUYECKOrO IOJIA Ha
' aeKTpuyeckue 3apsiabl. [IpOBOIHUKN U AUDTIEKTPUKHU
[TocTOssHHBIN AIEKTPUYECKU TOK. J[eWCTBUS AieKkTpudeckoro Toka. Cuia Toka.
3.6 Hamnpsokenue.

I=qg/t,U=Alq




:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHYCCKOE COIIPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi menu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE TIPOBOHUKOB:
I,=I,; U=U,+U,; R=R +R,
39 [TapaniensHOe COeTMHEHUE TPOBOAHUKOB PABHOTO COMTPOTUBIICHHS:
U=U;I=1+1; Rzﬁ.
2 2 7
CMenranHbie COSTMHEHUS TTPOBOIHUKOB
Pa6ota u MmomHOCTh AsekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenmna:
3.11 O=I"-R-t
312 OneiT OpcTtena. MarHuTHOE TI0Jie TPSIMOTO TMPOBOAHHMKA C TOKOM. JIuHuM
MarHUTHOW HHIYKITUU
3.13 MarsuTtHoe IoJie ITOCTOSHHOrO MarduTa. BzanMoieiicTBre MOCTOSHHBIX MATHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnertel @apanes. SBnenne snekrpomMarHuTHON MHAYKIWU. [IpaBumno Jlenna
Ipaxmuyeckue pabomul
W3mepenue ANEKTPUIECKOTO COTIPOTHBIICHUS pe3ucropa; MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
HccrnenoBanre 3aBUCHUMOCTH  CHJIBI TOKa, BO3HUKAIOIMIETO B  IIPOBOJIHHKE
3.16 (pe3ucTopsl, JIaMIIO4Ka), OT HAIpPsHKEHHUS Ha KOHIAX MPOBOJHHUKA;, 3aBHUCHMOCTH

COIIPOTUBJICHUA OT MJIMHBI IMPOBOAHMKA, IJIOINAJAW €ro IMOINCPEYHOro CCUYCHUA H
YACIBHOT'O COIPOTUBJICHU.
HpOBepKa nmpaBujia I SJCKTPHUYCCKOI'0 HAMPSXKCHUA IIPH IMOCICI0BATCIIBHOM

COCAMHCHUH MPOBOJHHUKOB, IIpaBuWjia JJd CHWJIBI 3JICKTPUUCCKOTO TOKa MpHU




napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue ANeHUs 6 npupode. DICKTPUYECKHE SBICHHS B arMmocdepe,

3.17 AMIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3emiid, Apeiid MOoI0COoB,
POJIb MArHUTHOTO TOJIS IS )KU3HU Ha 3eMile, TOJISIPHOE CHSIHHE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIIepMETp, BOJBTMETp, peocTarT,
CUETYMK  9JIEKTPUYECKOM  DHEpPruM,  SJICKTPOOCBETUTEIbHBIE  MPUOOPBI,
3.18 HarpeBaTeNIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), NEKTPHUUECKUE MPEAOXPAHUTEIH,
3JIEKTPOMArHuT, JJIEKTPOJIBUraTellb MOCTOSHHOTO TOKa, T'€HEpaTop MOCTOSIHHOTO
TOKa
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojienb cBeta. [IpsiMoIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
3.94 JIunza. Xopn nydeir B nuH3e. POKyCHOE paccTosHUEe JHH3BL. OnTHYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
IIpakxmuueckue pabomoi
###Par###l13mepenne ONTUYECKOM CHIIBI cOOMparomiel JUH3bI;  (OKYCHOTO
paccTostHusS coOMparomieil JHH3bI (10 CBOMCTBY paBEHCTBA Pa3MepOB MpEIMeETa U
n300pakeHusl, Korja MpeaMeT pacloyIoKeH B JIBOMHOM (Qokyce), IMoka3aTems
3.26 MPEOMJICHUS CTEKIA.
###Par##lccnenoBanue CBONCTBA M300paKEHUS, TMOIYYEHHOTO C MOMOIIBIO
coOmparoniell JTUH3bI; U3MEHEHUsI (JOKYCHOTO PACCTOSIHHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH YIJIa MPEJIOMJIEHUS CBETOBOrO Jiyya OT yIJIa MaJeHUs Ha TpaHULe
«BO3/1yX — CTEKJIO»
3.97 Qusuueckue aenenus 6 npupoode: 3atmeHus Connna u JlyHbl, 1Bera Ted,
' onTHYECKHE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOMN, (QOToanmmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
1 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMa-usnydeHus. Peakuun anbda-u Oera-

pacnana




4.2

OmnpiTel Peszepdopaa mo paccesnuto anba-yactuu. [Inanerapuas mogens atroma

4.3 CocraB aTomHoOrO sigpa. M30ToIs!I

4.4 Ilepuon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qu3uueckue a6leHuss 6 npupode:  ECTECTBCHHBIH  paJUMOaKTHBHBIA  (oH,

4.6 KOCMMYECKHE JIyUH, PaJUOaKTUBHOE U3JIyuY€HHE IPUPOAHBIX MUHEPAJIOB, JeHCTBUE
paZoaKTUBHBIX U3JyUYEHHUI Ha OpraHu3M 4eIoBeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHAMBUIYalbHBI IO3MMETp, Kamepa

BI/IJ'IBCOHa, sAACpHasA OHCPreTuKa

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O IIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®usuka : 7-ii knacc : 6a30BbIil ypoBeHb : yueOHuk / Y. M. Ilepoimikun, A. 1. UBanoB.-3-¢
u3., nepepad.-Mocksa : [Tpocsemienue, 2023.-239,[1]c. : w.
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MATEPUAJILHO-TEXHUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

Kaouner ¢puznku n ObXK
1. APM yuwurens ¢ noctynom k cetu HTEpHET.
CocraB KOMILIEKTa

APM yuurens:

° IIK;

o MOHMTOD, MBIIlIb, KJIABUATYPA, KOJOHKH, HAYIITHUKU C MUKPO(OHOM;
o Web- kamepa;

® UCTOYHHK OecriepeOoiHOro MUTaHuUS.
2. TeneBusop.
3. MebGens:
- cTOJ yuuTens — 1 mrt;
- cTyn yuutens — 1 wmr;
- CTOJI AGMOHCTPALIMOHH. - 1 1IT;
- CTOJI YYEeHUYeCKui — 15 mir;
- cTyn yuyeHndeckuid — 30 wir;
- CTEJIIa)K KHIDKHEINA — 2 IIT;
- mKag MeTaTMYECKHi — 1 mT.;
- cefi — 1 .
4. Jlocka mkonpHas — 1 miT.
5. YueOHoe o0opyaoBaHue:
- lemoHcTpanroHHbIe TPUOOPHI U 000PYI0BaHKE MO (PU3UKE U ACTPOHOMUM;
- Pa3znarounbie KoMIIEKThl 000PY10BaHMs ISl MPOBEAEHUS Ja00OPAaTOPHBIX padoT Mo pasaenam
Kypca (pU3UKH.
6. JleMOHCTpaMOHHBIE IJIAKATHI 110 (PU3UKE U ACTPOHOMHH.
7. lemonctpanuonnsie miakaTsl mo ObXK.
8. [lewaTHbIe 1 AIEKTPOHHBIC YUeOHBIC U3AaHUS IO (U3NKE U ACTPOHOMUH.
9. IleuaTHble U dNeKTpOHHBIE yueOHbIe M3nanus mo ObXK.
10. IleyaTHble TUIAKTHYECKHAE M YICOHO-METONNYECKHE U3TaHUS IO GU3UKE M ACTPOHOMHUH.
11. IleyaTHble qUIAaKTHYECKUE U yueOHO-MeToandeckue nznanus no ObX.

KPUTEPUU U HOPMbI ONEHNUBAHUSA OBYYAIOIIUXCA 11O ®T'OC OO0

Hopwmbl oieHUBaHMS Y4e0HOro npeaMera «Pu3snKa»

OueHka 0OTBETOB YYALIUXCS NPH MPOBEICHUH YCTHOIO ONPOCa
Onenka "5"
CTaBUTCSA B CIEAYIOIIEM ClTydae:



- OTBET yYCHHKa MOJHBIA, CAMOCTOSTEIbHBIN, IPABIIBHBIHN, N3I0KEH JINTEPATYPHBIM S3BIKOM
B OIpENEIICHHOW JIOTMYECKOM TOCIIE0BaTeIbHOCTH, paccka3d CONPOBOXAACTCS HOBBIMHU
pUMepaMu;

- yyamuiics oOHapyXHBaeT BEpHOE MOHMMaHHE (PU3MUYECKOW CYHIHOCTH PacCMaTpUBAEMBIX
SIBJICHUH U 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPUH, aeT TOYHOE OIpPEeIICHUEe M HCTOJIKOBAaHHE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHUH, NMPaBUIbHOE OMNpeAeieHHE (U3NUECKUX BEIWYHMH, UX
€IMHHII 1 CIOCOO0B U3MEPEHUS;

- ydYamuics yMeeT NPUMEHUTh 3HaHHS B HOBOM CHUTYAaIlMM IPU BBITOJHEHUH MPAKTUYECKUX
3a/1aHU, 3HACT OCHOBHBIC MTOHATHS U YMEET ONEPHPOBATh MU NP PEIICHUH 33]1a4, IPaBUIBHO
BBITOJIHSICT YEPTEXKH, CXEMBbl U TPaQUKH, COMyTCTBYIOIINE OTBETY; MOXKET YCTAaHOBUTH CBSI3b
MEXY U3y4aeMbIM U paHee 3YYeHHBIM MaTepHalioM MO Kypcy (H3UKH, a TAKXKE C MaTepHaJIoM,
YCBOEHHBIM NPH U3YYECHUH JIPYTUX MIPEIMETOB;

- BJIQJICET 3HAHUSAMU U YMEHUsAMHU B o0beMe 95% - 100% ot TpeboBaHuUll poOrpamMmsl.

Onenka "4"

CTaBUTCA B CIICIYIOUIEM Cllydae:

- OTBET YAOBJICTBOPSET OCHOBHHIM TPEOOBaHHMSIM K OTBETY Ha OIEHKY "S5", HO COHEpKHUT
HETOYHOCTH B W3JI0KEHHH (DAKTOB, OIpPEACICHUI, IMOHATHH, OOBSCHEHUH B3aMMOCBS3EH,
BBIBOJIAX M PEHICHUH 3a7ad. HeTOUHOCTH JIETKO MCIIPABISIOTCS MPU OTBETE HA JIOTIOJHUTEIILHBIC
BOTIPOCHI,

- yyaluiicst He UCIIOJIb3yeT COOCTBEHHBIN IIaH OTBETA, 3aTPYHSICTCSA B MPUBEACHUN HOBBIX
OPUMEPOB, U NPUMEHEHUM 3HAaHUN B HOBOM CHUTyaluu, ci1ab0 HCIOJb3YET CBS3M C paHee
U3yYEHHBIM MAaTE€PUAJIOM U C MAaTEPUAIOM, YCBOSHHBIM MPU U3YUYEHUH JIPYTHUX NIPEIMETOB;

- 00BbeM 3HaHUH U yMeHuil yuarerocs coctaBisitor 80-95% ot
TpeOOBaHUI MPOTrPaMMBbI.

Onenka "3"
CTaBUTCS B CIEAYIOLEM CIIydae:
- Oosplllasi 4acTh OTBETA YJOBJIETBOPSET TPeOOBAaHUSM K OTBETY Ha OIIEHKY "4", HO B OTBETE
OOHapy’>KUBAIOTCSl OTJENIbHBIE MPOOENbl, HE MPEMITCTBYIOIME JalbHEHIIeMy YCBOEHHUIO
IIPOrPaMMHOTI0 MaTepHaa;
- ydJauuiica oOHapyXHBaeT MOHHMMaHHE y4eOHOro MmaTepuaja HpU HEJAOCTaTOYHOW IMOJHOTE
YCBOGHHS NOHSTHH WIH HEMOCIEN0BAaTEIIBHOCTH H3JIOKEHHS MaTepuana, yMeeT NPUMEHSATh
MOJIy4YE€HHbIE 3HAHUS MpPHU PEIICHUU MPOCTHIX 3a/lad C HCIOJIb30BAHHEM TOTOBBIX (OpPMYyJ, HO
3aTpyJHSETCS TpPU pEIIeHWHM KaueCTBEHHBIX 3aJady U 3ajad, TpeOyrolux mpeodpazoBaHUs
dopmyu;
- yvamuiics BiajeeT 3HaHUSAMH W yMeHUsIMH B oObeme He MeHee 80 % coaepkaHus,
COOTBETCTBYIOIETO MPOrPAaMMHBIM TPEOOBaAHHSM.

Onenka "2"

CTaBUTCS B CJIEAYIOLEM CIIydae:
- OTBET  HEINPAaBWIbHBIM, II0Ka3bIBA€T HE3HAHUE OCHOBHBIX IOHATHUH,
HEMOHMMAaHNWE W3YYEHHBIX 3aKOHOMEPHOCTEH U B3aMMOCBs3eil, HeymMeHue paboTaTh C
y4eOHUKOM, pelIaTh KOJIMYECTBEHHbIE U KAUECTBEHHBIE 33/1a4H;
- yYaluics He OBJa/ie] OCHOBHBIMHU 3HAHUSMH M YMEHUSIMU B COOTBETCTBUU C
TpeOOBaHUSMU MPOTPAMMBIL;
- y4aluiics He BiIaJieeT 3HaHUSAMH B 00beMe TpeOOBaHUI HA OLIEHKY



"3

OuneHka o0TBeTOB Y4yalluXcsl MPUH NPOBEJeHHMH CAMOCTOSATE]bHBIX H
KOHTPOJIbHBIX PadoT

Onenka "5"

CTaBHUTCS B CIECAYIOIIEM CITydae:

- paboTa BBIMOJHEHA MOTHOCTHIO;

- clenaH TmepeBox eauHull Bceex (usmueckux BenmuunH B «CH», Bce

HEOOXOJUMBbIE JIJaHHBIE 3aHECEHbl B YCJIOBHME, MPABUIBHO BBIOJHEHBI YEPTEKU, CXEMBI,

rpaduku, pUCyHKH, COMyTCTBYIOLIUE PEUICHHUIO 3a]a4, CIejlaHa MPOBEepKa M0 HAMMEHOBAHUSIM,

MPAaBUJIbHO MPOBEICHBI MATEMAaTUYECKUE PACUEThI U JJaH MOJHBINA OTBET;

- Ha KA4eCTBEHHBIE U TEOPETUUYECKUE BOIMPOCHI aH MOJHbBIN, HCUEPIBIBAOIIHIA

OTBET JIUTEPATYpPHBIM S3BIKOM B ONPEAENEHHOW JOTUYECKOW MOCIEAOBATEIbHOCTH, YUalluics

NPUBOJUT HOBBIE MPUMEPHI, YCTAHABIMBACT CBSA3b MEXKIY HM3Y4aeMbIM M paHee H3yUYeHHBIM

MaTepHajoM IO Kypcy (pM3MKH, a Takke C MaTepHaioM, YCBOCHHBIM INPH H3YYCHHH IPYTUX

NPEMETOB, YMEET MPUMEHHUTD 3HAHHSI B HOBOW CUTYaIlNH;

- yyaImuics: OOHapyXKMUBAaeT BEPHOE MOHUMaHUe (pU3nYecKoi CYIIHOCTH
paccMaTpUBaeMBbIX SIBICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpUM, JTaeT TOYHOE
OmpefiefiecHue U KCTOJKOBAHME OCHOBHBIX TOHSTHH, 3aKOHOB, TEOpPUH, a Takxke
MPaBUIIbHOE OMpeieieHne (PU3NUeCKUX BEIMYUH, UX €IUMHUI] U CIIOCOOOB H3MEPEHUS.

Ouenka "4"
CTaBHUTCS B CIEAYIOIIEM CITydae:

- paboTa BBINMOJHEHA TOJHOCTHIO WM He MeHee yeM Ha 80 % or oObema

3aJlaHusl, HO B HE UMEIOTCS HEI0YETH M HECYIIECTBEHHBIE OITMOKH;

- OTBET Ha KAYeCTBEHHBIE M TEOPETHUYECKHIE BOTIPOCHI YAOBIETBOPSET
BBILIETIEPEUUCIIEHHBIM TPEOOBaHUAM, HO COJIEP’KUT HETOYHOCTH B U3JI0KEHUHU (PAKTOB,
oTpesieNieHuH, MOHATUH, 00BSICHEHUH B3aUMOCBsI3€H, BHIBOJIaX U PEIIEHUH 3a]1a4;

- yUaluiicss HCMBITHIBAET TPYAHOCTH B TMPUMEHEHMH 3HAHUH B HOBOM

CUTYyalluM, He B JIOCTAaTOYHOM Mepe HCMOJIb3YEeT CBS3U C paHee M3yYEHHBIM MaTepualoM U C

MaTepHrajoM, YCBOCHHBIM IIPY U3yUSHHUH APYTUX MPEAMETOB.

Ounenka "3"
CTaBHUTCS B CIEAYIOIIEM CITydae:

- paboTa BBHINIOJIHEHA B OCHOBHOM BEpHO (00BEM BBIIOJTHEHHOW 4YacTH

CoCTaBJIsieT He MeHee 2/3 oT o011ero oobema), Ho JOMYIIEHbI CYIIeCTBEHHbIE HETOUHOCTH;

- ydaiuiicss ~ oOHapy)XWBaeT T[OHUMaHHEe Y4eOHOTO  Marepuana  Ipu

HE/I0CTaTOYHOH MOJIHOTE YCBOCHUS MMOHATUH U 3aKOHOMEPHOCTEH;

- yMeeT TPHUMEHSTh MONyYeHHBIE 3HAHWSA TPHU PEUICHHH MPOCTHIX 3a1ad C

UCIIOJIb30BaHUEM TOTOBBIX (DOpPMYJ, HO 3aTPyIHSETCS NPHU PEUICHHH KadeCTBEHHBIX 3a7ad |

CJIO’KHBIX KOJIMYECTBEHHBIX 3a71a4, TPEOYIOMHUX mpeodpa3zoBanus GopMyII.

Ouenka "2"
CTaBHUTCS B CIEIYIOIIEM CITydae:

- paboTa B OCHOBHOM H€ BBINOJIHEHA (00BEM BBIITOJIHEHHOM YyacTH MeHee 2/3 ot

o0miero oobema 3a1aHus);

- y4Yaluiicss TOKa3blBaeT HE3HAHHE OCHOBHBIX IIOHSATUH, HEIMIOHUMaHHE



M3YYCHHBIX 3aKOHOMEPHOCTEHl U B3aMMOCBS3€HM, HE yMeEeT pelarb KOJIWYECTBEHHbIE U
KaueCTBEHHbBIC 3a/1a4H.

OueHka 0TBETOB yYalUXCsl IPH MPOBEAEHUM JJAa00PaTOPHBIX padoT

Onenka "'5"

CTaBUTCS B CJIEAYIOLLEM CIIydae:

- naboparopHass paboTa BBIIIOJIHEHA B TIOJHOM OOBEME C COOIIOJEHUEM
HE00XO0IMMOM TOCIIEI0BATEIBHOCTH IPOBEICHUS OTIBITOB U H3MEPEHHH;

- yydaluiicss caMOCTOSITENbHO M PAlMOHAIbHO CMOHTHPOBAl HEOOXOAMMOE
o0opyaoBaHUEe, BCE OMBITHI MPOBEN B YCIOBUAX U pPEXKUMaX, 00ECIEUMBAIOUINX IOJIyYCHUE
MPAaBUJIBHBIX PE3YyJHTATOB U BBIBOJIOB; COOIIIO/Ia TpeOOBaHUS O€30MaCHOCTH TPY/Ia;

- B OTYETE MPABMWJIBHO U aKKYPaTHO BBITIOJHUII BCE 3aIIMCH, TaOJIUIIbI, PUCYHKH,
4epTeXH, TpadUKH, BHIYUCICHUS; TIPABUIBLHO BBHIOIHIII aHAIHU3 MOTPEUTHOCTEH.

Ounenka "4"

CTaBUTCS B CJIEOYIOIIEM Cllydae: BBIIOJHEHHE JabOpaTOpHOH paboTHI
YIOBJIETBOPSET OCHOBHBIM TpeOOBaHMSM K OTBETYy Ha OLEHKY "5", HO ywamuiics
JOMyCTHJI HENOYEThl WM HerpyOble OmMOKHM, HE TOBJIHSBIIME HA PE3yJIbTaThl
BBIMIOJTHEHUS paOOTHI.

Ouenka "3"

CTaBUTCS B CIEAYIOIIEM CIy4yae: pe3yJibTaT BBIOJHEHHOW YacTH JabopaTopHoOit
paboThl TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIN BBIBOJ, HO B XOJ€ MPOBEACHUS
OTIBITAa U U3MEPEHHUI OBUTN JIOTYIICHBI OIINOKH.

Ounenka "2"

CTaBUTCS B CIEAYIOUNIEM Ciydae: pe3yJbTaThl BBITIOJIHEHUS JIa0OpPaTOPHOU
paboThl HE TO3BOJISIOT CHENaTh TPABWIBHBIA BBIBOJ, HM3MEPEHHS, BBIYHCIICHHUSA,
HaOJII01eHUs IPOU3BOIMIIUCH HEMTPABUIIBHO.

Ilpumeuanus.

Bo Bcex ciydasx OlleHKa CHMXKAeTCs, €ClIM YUYEeHHUK He coOrosan TpeboBaHMM
TEXHUKH O€30MacHOCTU MpH IPOBEACHUU D3KClepuMeHTa. B Tex ciydwasx, korzaa
yUYaIIUNCS TOKa3aJl OPUTHHAJIBHBINA TMOIXOA K BBHIMOJIHEHUIO paboThl, HO B OTYETE
coJiepKaTcsl HEOCTATKH, OIIEHKA 32 BBINIOJHEHHE pabOTHI, IO YCMOTPEHHUIO YUUTEIs,
MOYKET OBITh ITOBBIIICHA IO CPABHEHHIO C YKa3aHHBIMH HOPMaMH.

TecTOBBIII KOHTPOJIb
[{enbro TECTOBBIX 3aJJaHUN SBJISAETCS BO3MOXHOCTD BBISIBJICHHS 3HAHUW, YMEHHIA,
HaBBIKOB Ka)KJIOTO HCIBITYEMOTO, MMO3TOMY B Ka4€CTBE MHTEPHPETAMOHHOW CHUCTEMBI
OTCYETA UCIOJIB3YETCS KOHKPETHAS ISl OMPEICICHHON BO3PACTHOW IPYNIbl YUAIUXCS
00JacTh coiepkaHus JTaHHOTO Y4eOHOTO MpeaMeTa.
3amaHust TECTOB pa3pabOTaHbI B IBYX (popmax:
- 3aKpBITHIE 33ajaHus (3aJaHUsI C BBIOOPOM OTBETOB, NMPU KOTOPBIX MUCTIBITYEMBIi
BBIOMpAET MPaBWIbHBIN OTBET W3 YHCIA TOTOBBIX, MPUJIATAEMBIX B 33JJaHUM TecTa (KaK MPaBUIIO
3-4 BapuaHTa).
- OTKPBITHIE 33/IaHUs (3a1aHUsI, B KOTOPBIX UCIIBITYEMBIH caM
dbopMyIupyeT OTBET).



[Ipu TectupoBaHuu Bce BepHble OTBeThl Oepytcs 3a 100%, Torma oTmerka
BBICTABIISIETCS B COOTBETCTBUU C TAOJIUIICH:

IIpoueHt BBINOJIHEHUS OtmeTrka
3aIaHusA

95% u 6onee OTJINYHO

75-94%% XOpOLLO

50-74%% YOBJIETBOPUTEIHHO

menee 50% HEYI0BJIETBOPUTEIHHO

Ilepeyenb omudoOK

I'pyObie omuoOKu:
- HE3HAHUE OIPEIEICHUM OCHOBHBIX IIOHATUMN, 3aKOHOB, IPaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, GopMyJi, OOIIEHPUHITHIX CUMBOJIOB 0003HauUeHUsI (PU3NYECKUX BEIHYUH,
SIMHUI] UX U3MEPEHUS;
- HEYMEHHE BBIICTUTH B OTBETE TJIAaBHOE;
- HEYMEHHE MPUMEHATh 3HAHWUSA U1 PEUICHHs 3a1ad M OOBACHEHHS (DU3MYECKHX
SBIICHUH; HETIPaBUJIbHO c(hOPMYIHpPOBAHHBIE BOMIPOCHI 3a/1a4K WM HEBEPHbIE OOBACHEHUS X0/1a
€e pEelLICHMs; HE3HAHUE MPUEMOB PELICHMS 3a7ay, aHAJIOTMYHBIX paHee PELIEHHBIM B KJIacce,
OIIMOKHM, TMOKAa3bIBAIOIIUE HEMPAaBWJIbHOE MMOHMMAaHHUE YCJIOBHUS 3aJaud WM HENpaBUIbHOE
UCTOJIKOBAaHUE PEIICHUS;
- HEYMEHHE YUTATh U CTPOUTH IPaPUKU U MPUHIIUIHATBEHBIE CXEMBbI;
- HEYMEHHE IOATOTOBUTH K pabOTe YCTAaHOBKY WM JabopaTOpHOE 00OpYIOBaHUE,
MIPOBECTH OIIBIT, HEOOXOUMBIEC PACUETHI, MIIM UCIIOJIb30BATh MOMyUYEeHHBIE JaHHbBIE JIs1 BHIBOJIOB;
- HeOpEeKHOE OTHOIIEHHE K J1a00paTOpHOMY 000PYIOBAHUIO M N3MEPHUTEIHHBIM
npubopam;
- HEyMEHHE ONPEENIUTh OKa3aHUEe U3MEPUTEIHHOIO Tproopa;
- HapylieHne TpeOoBaHU MpaBuiI 0€30MacCHOTO TPyZa MPHU BHIMOJIHEHUN
9KCIIEPUMEHTA.

Herpy0bie omunoku:

- HETOYHOCTU (POPMYJIIMPOBOK, OMpEICTCHUMN, TOHATHH, 3aKOHOB, TEOPHid, BHI3BAHHBIE
HEMOJIHOTOM OXBaTa OCHOBHBIX NPHU3HAKOB ONPEAEISIeMOro IMOHSTHSA, OMIMOKH, BBI3BAHHBIC
HECOOII0ICHUEM YCIIOBUI MPOBEACHUN ONbITA WJIM U3MEPEHMUI;
- OIMOKM B YCJIOBHBIX OOO3HAUCHMSIX Ha NPUHLIMIIHAIBHBIX CXEMax, HETOYHOCTH
yepTexel, rpaduKoB, CXeM;
- MPOMYCK MJIM HETOUYHOE HAalMCaHUEe HAMMEHOBAaHUM €MHUL (PU3UYECKUX BEIUYHH;
- HepalMOHAIbHBIN BBIOOp X0/a PEIICHUS.

Henouernr:
- HEepalMOHAIbHbIE 3aIIMCH MTPU BBIYUCIICHUSX, HEPAIIMOHAIbHbIE IPUEMBI
BBIYUCIICHUH, IPe0Opa30BaHuil U peleHni 3a1ay;
- apudmeTryecKkre OMMOKN B BBIYUCIICHUSX, €CIM 3TU OIIMOKHU Tpy00 HE HCKaXaroT
pEAIBHOCTD MOTYYEHHOI'O PE3YJIbTaTa;
- OTJIeNIbHBIE MOTPEUTHOCTH B (OPMYIHNPOBKE BOIIPOCA WIIU OTBETA;
- HeOpe)KHOE BBIMOJIIHEHHE 3aIlUCe, yepTexeil, cxem, rpauKoB;
- opdorpadudeckue u MyKTyaabHbIE OITHOKH
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