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IMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3uke Ha ypoOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl COCTaBJIECHA
Ha OCHOBE IOJIOKEHUH M TpeOOBaHUN K pe3ynbTaTaM OCBOECHMsS Ha 0a30BOM YpOBHE
OCHOBHOM 0oOpa3oBaTelbHON MporpaMMebl, mpenacraBieHHpIx B @I'OC OO0, a Takxke ¢
yuérom deaepaibHOil paboueil mporpaMMbl BocnuTanusd U KoHuenuuu mpemnojgaBaHus
yueOHoro npeamera « Ouznkay.

Copepxanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (QOpPMUPOBAHUE
€CTECTBEHHOHAY4YHON IPaMOTHOCTH 00YYaIOUIMXCS U OPTaHU3alNI0 U3Y4eHHs] GU3UKHU Ha
NeATeTbHOCTHOM ocHOBe. B mporpamme mno (uU3MKE YYUTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro mpeamera B peanuzauun TpeboBannit PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM W METamNpeIMETHBIM pe3ysbTaTaM OOYyYEHHs, a TaKkKe MEXKIpeIMETHbIC
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusl.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpesesieHne y4eOHOro marepuana 1o
rojam obydeHus (1o Kiaccam), IpejiaraeT NpUuMEpPHYI0 MOCIe0BATeIbHOCTh U3YUCHHS
TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACPKaHUS U YUETE BO3PACTHBIX
0coO0eHHOCTEN 00YYaArOIINXCS.

[Iporpamma mo ¢usuke pazpaboraHa ¢ HEIbI0 OKAa3aHHUS METOIUYECKON MOMOIIH
YUUTEIIO B CO3JIaHUH paboueit MporpaMMBbI 0 yueOHOMY IIPEIMETY.

®dusnka SBIAETCS CHUCTEMOOOPA3YIONIUM JJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEeIMETOB, MOCKOJIbKY (M3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBIICHUH,
HU3y4aeMbIX XUMHCH, OHOJIOTHEH, acTpoHOMHEH W (HU3MYECKON reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, MPEJOCTaBIIsAeT Hauboiee sCHble 00pa3iibl
MPUMEHEHUs] HAYYHOTO METOJa TMO3HAHHUS, TO €CTh CIOCO0a MOJYyYEeHHS JOCTOBEPHBIX
3HAHUU O MHpE.

OnmHa W3 TVIaBHBIX 3a7a4 (U3MYECKOTO O0pa3oBaHHUS B CTPYKType oOIIero
o0pa3oBaHusl COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYUYHON IPAMOTHOCTH U MHTEpeca
K HayKe y 00yJaronmxcs.

Nzydyenne ¢u3uku Ha 0a30BOM YPOBHE IMPEAINOIAraeT OBIIAJICHUE CIEAYIOIIUMHU
KOMITETCHTHOCTSIMU, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAay4YHO OOBSCHATH SIBJICHUS,

® OIICHUBATh ¥ MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIECIOBAHUS;

® HHTEPIPETUPOBATh JaHHBIE M HCIOJIb30BATh HAy4YHbIEC J10KA3aTENbCTBA IS

MOJIyYEHUS BHIBOJIOB.
[enun n3ydeHnus QU3MKN Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus ONpeieeHbl
B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «@dusumka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccniickon denepanuy, peanu3yromux OCHOBHBIE
oOuieoOpa3oBaTeibHbIE  MpPOTpaMMbl,  yTBepkAEHHOW  pemeHueM  Koseruu
MunuctepcTBa npocsenienus Poccutickoit @eneparuu (mpoTokon ot 3 aexadpst 2019 r.
No [1K4-BH).
eau n3yyenus pusuku:
® [pUOOpEeTeHHE UHTEpECca U CTPEMIICHHUS 00yUaIOIUXCsl K HAYYHOMY U3YYEHHIO
MIPUPO/IbI, PA3BUTHE UX WHTEIUICKTYIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

® pa3BUTHEC TPEJCTABICHUA O HAYYHOM METOJIe TMO3HAHWUS U (HOpPMHpOBaHUE
HCCIIE0BATEIBLCKOIO OTHOIIECHHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (dopmupoBaHHME HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa HM3y4eHUs OCHOB
CTpOEeHUS MaTepuu U QyHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKU;



e (QopMupoBaHHME TMPEACTABICHUM O pPOIU (UUKH [Js Pa3BUTUS APYrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHIA;

® pa3BUTHE MIPEICTaBICHUN O BO3MOXKHBIX cpepax Oyayuieit npodeccnoHaIbHON
NEeSTeTbHOCTH, CBSI3aHHOU ¢ (PM3UKOM, MOATOTOBKA K JalIbHEHIIEMy 00y4eHHUIO
B 3TOM HaIpaBJICHUHU.

JlocTrxeHUe ATHX LeJell mIporpaMMbl 1o (pU3MKE Ha YPOBHE OCHOBHOT'O OOIIEro

o0Opa3oBaHusi 00ecIeuynBaeTCs PeIIeHUEM CIeIyIONUX 3a1aY:

® MpUOOpETeHHE 3HAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, AEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

® [pUOOpPETeHHE YMEHUM OINUCHIBATH U OOBSACHATH (PUINYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJTYYCHHBIX 3HAHUM;

® OCBOGHHME METOJIOB  pEHICHUs  MPOCTEHIIMX  pacu€THhIX  3a7a4 C
WCIIOIb30BaHUEM  (UBUYECKUX  MOJENICH, TBOPYECKUX U  IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHUN HAOIIO/AaTh MPUPOJHBIC SBIICHUS M BBIMIOIHATH OIIBITHI,
nabopaTtopHble  paOOTBI ¥ OKCIEPUMEHTAJIbHBIE  HUCCIEAOBAHUSA  C
HCIIOJIb30BAHUEM U3MEPUTEIIBHBIX TPUOOPOB;

e ocBOocHHE NpPUEMOB paboOThl ¢ wuHPoOpManuend (HU3NIECKOTO COIEpKaHuUs,
BKJIOYass WH(GOPMAIMIO O COBPEMEHHBIX JOCTHXKEHHUSIX (U3UKH, aHATU3 U
KPUTUYECKOE OllEHUBaHUE MH(POpMAIIUH;

® 3HAKOMCTBO cO cepamu npodecCUOHATBFHON NESITEIbHOCTU, CBA3AHHBIMU C
(U3HKOM, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMU HA JOCTHKEHUSX
(bu3nuecKoi HaAyKu.

Ha wusyuenue @usuku (0a30BbIi YpOBEHb) Ha YpOBHE OCHOBHOTO OOILEro
oOpa3oBanus oTBouTCs 238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B HeJlen0), B 8 Kiacce
— 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEfIENI0).

7 kiaace 8 kuacce 9 kiaacce
Nrtoroseii KOHTPOJIb
(KOHTPOJIbHBIC u 6 6 6
IPOBEPOYHBIE PAOOTHI)
JIaGopaTopHbie paboThI 11 11 8
OGi1ee KOIMYECTBO YacOB 68 68 102

CornacHo mepeuHI0 y4eOHUKOB, YTBEP)KICHHBIX MPHKA30M MUHIIPOCBEIICHHUS
P®, wucnonp3yembil [y JOCTHXKEHUS TOCTABJIECHHOM 1€MW B COOTBETCTBUM C
o0Opa3oBaTebHOW MPOTrpaMMON OpraHU3allid, OCYIIECTBIISIONICH 00pa30BaTEILHYIO
NEATENIbHOCTb,  UCHOAb3YemcA  Ccledyrujuil  y4eOHukKk  (yuedHo-memoouuecKuil
Komniekc):
7 knacc: A.B.Ileppimkun. — 9-e uza., mepepadb. — M.: Ipoda, 2019. — 224 c.: w1 —
(Poccuiickuii yueOHUK).
8 xnacc: A.B.Ileppimkun. — 8- usn., nepepad. — M.: JIpoda, 2019. — 240 c.: wr. —
(Poccuiickuii yueOHUK).
9 knacc: A.B.Ileppimkun, E.M.I'ytHuK. — 7-€ m31., mepepad. — M.: [poda, 2019. — 350,
[2] c.: . — (Poccuiickuil y4eOHUK).



COJEPXAHUE OBYYEHUA
7 KJIIACC

Pa3znen 1. ®usuka u €€ posib B NO3HAHUM OKPY’KAIOIIET0 MHUPA.

®uszuka — Hayka o npupone. SBnenus mnpupozasl. Dusmyeckue SABICHHUS:
MEXAHUYECKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuMHbl. M3mepenue ¢Qusmueckux BenuuuH. Pusnueckue
npu6opsl. [lorpemnocts u3MepeHuidt. MexayHapoHas cuctema eInHuII.

Kak ¢usuka m npyrue ecrecTBEHHble HAayKHW HM3ydaroT npupoay. EcrecTBeHHO-
Hay4YHBIH METOJ MO3HaHMs: HaOJI0/IeHUE, TIOCTAaHOBKA HAYYHOI'O BOINPOCA, BBIIBUKEHHE
TUIIOTE3, SKCIIEPUMEHT I10 MIpPOBEpKE TUIOTE3, OObSCHEHHE HAOII0AaeMOro SBJICHUS.
Onucanue GU3NYECKUX SBJICHUHN C MOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

MexaHnuecKue, TEIIOBbIe, SJIEKTPUICCKUE, MATHUTHBIC, CBETOBBIC SIBJICHHSL.

dusndyeckne NPUOOPHI W TPOIEAypa TPSIMBIX HW3MEPEHUH aHAJOTOBBIM U
MG pOBBIM TTPHOOPOM.

Jlabopamopnuie padomot u onvimeol.

OmnpenesneHue EeHbI AeIEeHUS KAl U3MEPUTEIBHOTO TPHOOpa.

N3mepenne paccTosiHUM.

N3mepenue 00bEéMa )KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepoB MajbIX TEl.

N3mepenue TtemmepaTypbl IPpU MOMOIIU KUJIKOCTHOIO TEPMOMETpa M JaTuuKa
TEMIIEpaTypBhl.

[IpoBenenue ucciaeqoBaHusl MO MPOBEPKE TMIIOTE3bI: TATBHOCTh MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3pnen 2. IlepBoHayaibHbIE CBEeJCHUS] O CTPOCHHH BelleCTBA.

CtpoeHue BelIeCTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHnne dactull BemiecTtBa. CBsI3b  CKOPOCTHM  JBIJKEHHMS 4acTUL[ C
teMmriepatypoil. bpoyHoBckoe aBmxkenue, guddys3us. BzaumopeiicTBue YacTHIl
BEIIECTBA: IPUTKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHUE TIa30B, XUIKOCTEH U TBEPIBIX
(KpUCTA/UIMUECKUX) TeJl. B3amMOCBs3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX M HUX aTOMHOMOJIEKYJSpPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbeIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

Habnronenne 6poyHOBCKOTO JIBHKECHHUS.

Habmonenne nuddysum.

HaGmionenue siBaeHui, OOBICHSAIOMIMXCS NPUTSHDKCHHUEM WIHM OTTAJIKHBAHUEM
YaCTHUII BEIIECTBA.

Jlabopamopnusie pabomul u onvimel.

OrueHka AuamMeTpa aToMa METOJIOM PSiIoB (C HcHoJib3oBaHUuEM (poTorpaduii).



OMBITHI 10 HAOIIOJEHUIO TETIOBOT'O PACHIUPEHUS Fa30B.
OnbITHI O OOHAPYKEHUIO IEHCTBUS CUIJT MOJIEKYJIIPHOTO MPUTSKEHUSI.

Paznen 3. /IBu:keHMe ¥ B3aUMO/IeliCTBHE TeJl.

Mexanudyeckoe JABWKEHHE. PaBHOMEpHOE U  HEPABHOMEPHOE JIBUYKCHHE.
CkopocTtb. CpeHsasi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUM. Pacd€éT myTu U BpeMeHU
JIBYKCHUSI.

SBnenne wWHepUMHU. 3aKOH WHEpUMHU. B3aumoneilcTBue Tea Kak MpUYMHA
M3MEHEHUSI CKOPOCTU ABWXKEHHUS Tel. Macca Kak mMepa MHEPTHOCTH Tena. [IImoTHOCTH
BenecTBa. CBS3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JUHUIIE 00bEMA BEIIECTBRA.

Cuna xak XxapaKTepucTuka B3aumo eicTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJIEHNE TATOTEHUS U cuiia TsokecTr. Cuiia
TSDKECTH Ha Jpyrux mianeTax. Bec tema. HeBecomocTh. CrioxeHune cuil, HalpaBJICHHBIX
nmo ojgHou mnpsiMou. PaBHopelcTByromas cwi. Cuina TpeHus. TpeHHE CKOJBXKEHHS H
TpeHue Nnokos. TpeHue B MPUPOE U TEXHUKE.

Hemoncmpayuu.

HaGmronenne MexaHM4ecKoro JBUKEHUS Tela.

N3mepenune ckopoCTH MPSIMOIMHEHHOTO TBUXKEHUSI.
Habnronenue siBeHus HHEPIIUH.

HaGmroienue n3MeHeHusi CKOpOCTH MPU B3aUMOJICHCTBHUH TElL.
CpaBHeHHE Macc MO0 B3aUMOJICUCTBUIO TEIL.

CnoxxeHue cui, HapaBJIEHHBIX M0 OJJHON IPSMON.

Jlabopamopnuie padomut u onvimeol.

OmnpeneneHre CKOpOCTH paBHOMEPHOTO ABMXKEHUS (LIapuKa B )KMJIKOCTH, MOJEIIN
AIIEKTPUUECKOTO0 aBTOMOOWMIIA U TaK Jlajiee).

Onpenenenue cpeHeil CKOPOCTH CKOJIbKEHUSI OpyCKa UM IIapUKa 10 HAaKJIOHHON
IJIOCKOCTH.

OnpeneneHue MIOTHOCTU TBEPIOTO TEIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (AedopMaliii) MpyKUHBI
OT MPUIIOKEHHOMN CUIIBI.

OneITHI, AEMOHCTPUPYIOLUIME 3aBHCHUMOCTb CUJIBI TPEHHMS CKOJIBKEHHSI OT Beca
TeJa U XapaKTepa CONPUKACAIOIINUXCS TOBEPXHOCTEN.

Pa3znea 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.

Hasnenue. CriocoObl yYMEHBIICHHS W YBEIMUYCHHs naBieHus. JlaBmeHue rasa.
3aBUCUMOCTD JIaBJICHUS ra3a oT 00bEéma, TemrnepaTypsl. [lepenaua naBieHus: TBEPIABIMU
TEeJaMHu, KUAKOCTAMM M TaszamMu. 3akoH [lackans. IIHeBmMaTMyeckue MallvHBI.
3aBHUCHMOCTb JaBIICHUS JKUAKOCTH OT TIIyOuWHBL. ['mapocratmdeckuil mapagokc.
CooOmiaronuecs cocynbl. ['uapaBinyeckue MEXaHU3MBI.

AtMochepa 3emnu u atMocepHoe naBieHue. I[IpUyMHBI CyIIECTBOBAHUS
BO3AYIIHOM 06onouku 3emiu. OnbiT Toppuuemnnu. M3mepenne atMocepHOro JaBiIeHHUS.
3aBHCHMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJx ypoBHeM Mops. [Ipubopsr s
U3MEpEeHUs: aTMOC(PEPHOTo AaBICHHUS.

JleiicTBUE XUAKOCTH M Tra3a Ha IOIPYKEHHOE B HUX Teno. BwlTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. [1naBanue ten. BozayxormuiaBanue.



Hemoncmpayuu.

3aBUCHUMOCTD JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBieHUs KUAKOCTHIO U Ta30M.

Coobmmaronuecs Cocyibl.

I'mapaBnmueckuii mmpecc.

[IposBrienue aeiicTBUs aTMOC(EepHOTO TaBICHUS.

3aBUCHUMOCTD BBITAIKUBAIONICH CUJIBI OT O0OBEMa MOrPY>KEHHOW YacTU Tella U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUJIKOCTH.

VYcmoBue maBaHWsS TeEJ: IUIABAaHWE WM TOTPYKEHUE TEJI B 3aBUCHMOCTH OT
COOTHOIIEHUS IUIOTHOCTEMN TEIA U AKUJIKOCTH.

Jlabopamopnuie pabomst u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT OOBEMa MOTrpyKEHHOH B
YKUJKOCTh YacCTH TeJa.

Ornpenenenrie BBITAIKUBAIOIIECH CHIIBI, JIEUCTBYIOIIEH Ha TEJO, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIICH CHJIBI, JEHWCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT Macchl Tela.

OMBbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUIIBI, JE€HCTBYIOIIEH
Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh YACTH TeJIa U OT MIIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHUE JIOJKH U ONpEIEICHHUE €€
Irpy30I10ABbEMHOCTH.

Paspnen 5. Pabora u MOIIHOCTB. JHEprus.

Mexannueckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs MI0ckocTh. [IpaBuiio paBHOBecHs
poryara. IlpumeHeHue mpaBwiia paBHOBecUs pbldara K OJIOKY. «30J0TO€ TPaBHIIO»
mexaauku. KITJI mpocTeix mexann3moB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass  sHeprus. Kunernueckas M NOTEHLIMalbHAs  DHEPIUs.
[IpeBpanieHue OMHOrO BUJA MEXAaHUYECKOM HDHEPTMM B JAPYrod. 3aKOH COXPaHEHMS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.
[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomut u onvimeol.

Onpenenenre pabOTbl CHUIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUHU Tejla IO
TOPU3O0HTAIIBHOU IIOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS phlyara.

N3mepenue KIIJl HaKI0HHON ITOCKOCTH.

N3yueHne 3aKk0Ha COXpAaHEHUSI MEXaHUYECKON DHEPTHH.

8 KUIACC

Pa3zagen 6. TensioBbIe IBJIeHMA.



OCHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHN CTPOCHUS BEIIECTBA.
Macca u pasmeppl aTOMOB M MOJEKYyJd. OMNbITbl, MOATBEPKAAIOIIME OCHOBHBIC
MOJI0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.

Mopnenn TBEpPAOro, JKUAKOTO U ra3000pa3HOTO COCTOSHHMM  BEIIECTBA.
Kpucranmnmyeckue u amopdupie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KHAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopur. CMaurBaHUE
Y KallWJUISIPHBIE SIBJIEHUA. TEmIoBOE pacIIMPEHNE U CoKATHUE.

Temneparypa. CBsi3b TeMNepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHHS YACTHII.
BryTtpennsst sneprus. CrnocoObl M3MEHEHHUS BHYTPEHHEW SHEpPruM: Tervlonepenada u
coBepuieHMe paboTel. Buasl Teruonepenayu:  TEIIONPOBOJHOCTh, KOHBEKIIHS,
W3JIyYCHHUE.

KoanuecTBO TEIUIOTHL. YaelbHasT TEIUIOEMKOCTH BeEIIeCTBa. TemIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO OanaHca. IlnmaBineHue W OTBeplieBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJlenbHas TeIiora IulaBieHus. llapooOpasoBanue u
KoHgeHcanus. Mcmapenuwe. Kumenue. VYnenpHas — Teruiota  mapooOpa3oBaHUS.
3aBHCHMOCTD TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BrnaxunocTs Bo3ayxa.

OHeprus TOIUIMBA. Y AeJIbHAs TEIUIOTAa CTOPAHMS.

[Tpunnume! padboTs TemnoBeix asurateneit KITJ TermoBoro npurarens. TemmoBbie
JIBUTATEJIN U 3aIlUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHHUS U MPEBPAIIECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Hemoncmpauyuu.

HaGmtonenrne OpoyHOBCKOTO ABUKEHUS.

Hab6monenue nuddyzun.

HaGmoeHue sBineHui CMauyMBaHUS M KalTWJUISIPHBIX SBIICHHM.

Hab:ro1eHre TermoBoro paciiMpeHus TEl.

N3menenue pnaBneHus raza Mpd M3MEHEHWHM OOBEMAa W HarpeBaHUM WIU
OXJIAXKICHUU.

[IpaBuia usmepeHus: TeMmnepaTyphl.

Bunae! Tenonepenaum.

OxJaxaeHue Mpu COBEPIICHUH pabOTHI.

HarpeBanue rpu coBepiiieHuH paboThl BHEITHUMH CHJIAMH.

CpaBHeHME TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habmronenne kuneHus.

HabmroieHre mocTossHCTBa TeMITepaTyphl IPH TUIABJICHUU.

Mojenu TenJ0BbIX JIBUTATEICH.

Jlabopamopuwvie pabomul u onvimul.

OnbITHI IO 0OHAPYKEHUIO IEHCTBUS CUIJT MOJICKYJISIPHOTO TIPUTSKEHUSI.

OMBITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WIIUA caxapa.

OnbITEI IO HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX
TelL.

OmnpenerneHue TaBIeHUS BO3yXa B OAJJIOHE MITIPHUIIA.

OMNBITBI, TEMOHCTPUPYIOIIUE 3aBUCUMOCThH JABJICHUsI BO3[yXa OT €ro o0béMa H
HarpeBaHUs WU OXJIAXKICHUS.

[IpoBepka THIOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUYECKOMN TPYOKE OT TEMIIEPATYPHI.



Habnionenne naMeneHus: BHyTpeHHEN SHEPTHH Tela B pe3ysibTaTe TeIuionepeadn
U pabOThl BHEIIHUX CHJI.

HccnenoBanue siBiI€HUS TEIJIOOOMEHA NMPU CMEIIMBAHMM XOJOJIHON U Topsyei
BOJBI.

OmnpezneneHne KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJOW MpPHU TEIUNIOOOMEHE ¢
HarpeThlM METAJUIMYECKUM LIHJIMHAPOM.

Omnpenenenue yneabHON TEMIIOEMKOCTH BEIECTBA.

HccnenoBanue nponecca UCapeHus.

OmnpeneneHre OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Omnpenenenne yAeabHON TEILIOTHI ILIABICHUS JIbJA.

Pasnen 7. DnekTpuyeckue 1 MArTHUTHBIE SIBJICHHA.

Onektpuszanusa Tenl. JlBa poja sneKkTpuueckux 3apsaaoB. B3aumonelictBue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTD CHJIbI B3aUMOJCHCTBUS 3apSIKEHHBIX TEIl
OT BEJIMYMHBI 3aPS0B M PACCTOSHUS MKy TEJIaMH).

Onektpuueckoe mnozie. Hanpsok€HHOcTh  anekTpuueckoro moisst.  [lpuHnmn
CYNEpPHO3ULIUHU IEKTPUUYECKUX MOJI€H (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenn osnektpuueckux 3apsgoB. OJIEMEHTApHBIA DIIEKTPUYECKUNA  3apsm.
Crpoenue aroma. [IpoBOAHMKH M AMAIEKTPUKUA. 3aKOH COXPAHEHUS SJEKTPUUYECKOTO
3apsna.

DIEKTPUYECKUI TOK. Y CJIOBUS CYILIECTBOBAHMS IEKTPUUECKOTO TOKA. MIcTOUHMKM
MIOCTOSIHHOTO TOKa. JIeHMCTBHSL DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUYECKHUM TOK B )KUIKOCTSAX U ras3ax.

Onektpruueckas nenb. Cuna Toka. JJIeKTpuyecKkoe HanpsbkeHne. COnpOTUBIICHHE
IIPOBOJIHMKA. YJEIBHOE COINPOTHBIICHUE BelIeCTBA. 3akOH Oma s ydacTKa LEIu.
[TocnenoBarenbHOE U MapauIeIbHOE COCAUHEHUE ITPOBOIHUKOB.

PaGora ®u MOIHOCTH dJNEKTpUUECKOro Toka. 3akoH Jlxoyms—Jlenna.
DJeKTpUUecKre Lenu U NOTPeOUTeNu 3JIeKTpUuueckod sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[ToctossHHBIE MarHuThHl. B3anMOIelCTBHE NOCTOSSHHBIX MAarHUTOB. MarsnuTtHoe
noje. MarauTHoe nosie 3eMJIM U €ro 3HadYeHue I Ku3HU Ha 3emie. OnbeIT Dpcrena.
MarsnuTHOE 1OJI€ JIEKTPUYECKOro TOKa. [IpuMeHeHHe »JIeKTPOMarHuTOB B TEXHHKE.
JleficTBME MarHUTHOTO IOJI HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb MOCTOSHHOIO
ToKa. Mcnosb30BaHWE DJIIEKTPOABUTATENIEM B TEXHUYECKHMX YCTPOMCTBAX M HA
TPAHCIIOPTE.

Oneitel @apanes. SBnenue snexkTpoMarHuTHOM HMHAyKuuu. [lpaBuno JleHua.
OnexrporeHeparop. CrocoObl MOTYUYSHUS IIEKTPUIECKON IHEPTUU. DIEKTPOCTAHIINH HA
BO300HOBJISIEMbIX HCTOUYHUKAX YHEPTUU.

Hemoncmpayuu.

DnekTpuszanus Ted.

JIBa posia 2JIEKTPUUYECKHUX 3apsII0B U B3aUMOICHCTBHUE 3aPSIKEHHBIX TEll.
Y CTpoHCTBO U AEUCTBUE IIEKTPOCKONA.

DNeKTpocTaTUYeCKast MHAYKIUS.

3aK0H COXpaHEHHUsI DIICKTPUUECKUX 3aPSIO0B.

[TpoBOTHUKH U TUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJISL.

HMcTouyHMKY TOCTOSIHHOTO TOKA.



JIeHCTBHS SIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B KUJIKOCTH.

["a30BBbIi1 pazps.

N3Mepenne cuibl Toka aMIepMeETPOM.

N3Mepenne 3neKTpruueCcKoro HarpsKeHUs: BOJIbTMETPOM.

PeoctaTt n Mara3uH CONpoOTHUBIICHUH.

B3aumopeiicTBHe TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH pa3JIeJICHHs MTOJIFOCOB MarHuTa.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarnuTtHoe 1oJie TOKa. DJIEKTPOMarHmT.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS 3IEKTPOMATHUTHON WHIYKIIUY.

OnbiThl Dapajes.

3aBUCUMOCTh ~ HAaNpaBJICHUS  HMHAYKIIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HHKHOBCHHS.

DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padomut u onvimel.

OMBITHI 10 HAOITIOJEHUIO SJIEKTPU3ALMU TEJ UHAYKIIMEH U IPU COMPUKOCHOBEHHH.

UccnenoBanue neicTBUS IIEKTPUUECKOTO OIS HA IPOBOJHUKHU U JUDJIEKTPUKHU.

COopka u mpoBepka paboThI STEKTPUIECKOM TN MTOCTOSHHOTO TOKA.

N3mepenue u peryinpoBaHue CHIIbI TOKA.

N3Mepenne u peryinpoBaHue HAMPSIKEHHUS.

UccnenoBanne 3aBUCHUMOCTH CHJIBI  TOKA, MAYIIEr0 Yepe3 pe3ucrop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIHKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb JJIEKTPHUYECKOTO COMPOTUBIICHUSA
MPOBOJIHUKA OT €r0 JJIUHBI, IUIOLIA U ONEPEUYHOr0 CEUYECHUS U MaTepHala.

[IpoBepka npaBuiia CI0KEHUS HAPSHKEHUN MPHU MOCIEI0BATEIbHOM COEAMHEHUN
JIBYX PE€3UCTOPOB.

[TpoBepka npaBuia AJisi CUJIbI TOKA MPY MAPAIUICTBHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenrie padOTHI IEKTPUIECKOTO TOKA, UAYIIETO YepPe3 PE3UCTOP.

Ornpezenenrie MOIHOCTHU IEKTPUUYECKOTO TOKA, BBIJICISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YeEpe3 JaMIIOYKy, OT
HaIIpsDKEHUS Ha HE.

Omnpenenenne KIIJ] narpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TTOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHUTHOTO TMOJSI TOCTOSHHBIX MAarHUTOB MPHU UX OOBEIUHCHUH U
pa3iclcHUN.

UccnenoBanue neicTBUS IEKTPUUECKOTO TOKa HA MATHUTHYIO CTPEIIKY.

OnBITEL, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTH CHJIBI B3aUMOJCUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HaIllpaBJICHUs TOKA B KATYIIKE.

N3yueHue neiicTBUS MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl AIEKTPOABUTATEIIS.

Namepenne KII anexkTpoaBurateibHON YCTAHOBKH.

OMBITHI 10 UCCIEOBAHUIO SIBICHUS 3JIEKTPOMArHUTHON UHIYKIIMU: UCCIIEIOBAHHE
M3MEHEHU 3HAYCHUS U HANPaBJICHUS UHIYKIIMOHHOTO TOKA.



9 KUIACC

Pasnen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe  JBH)KeHHME. MarepuanbHas  Touka. Cucrema  oTcuéra.
OTHOCUTEIBPHOCTh  MEXAaHMYECKOrOo  JIBIDKEHUS. PaBHOMEpHOE  MpsSMOIMHEHHOE
nBwxeHne. HepaBHomMepHOe mnpsMoJinHEWHOe nBMkeHue. CpenHsss W MIHOBEHHas
CKOPOCTB T€JIa P HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHoyckopeHHOe npsiMosinHelHOe JiBrkeHrne. CBOOOIHOE TMajIeHueE.
OmnbiTel ['anunes.

PaBHOMepHOE nBHKEHHME N0 OKpyxHOcTH. [lepmon u uyacrora oOparieHwHs.
JIuHeitHasa u yriaoBast CKOpoCcTU. LIEeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBbrii 3akoH Hprorona. Bropou 3axkoH Herotona. Tperuit 3akoH HproToHa.
[IpuHUMI Cyneprno3uLUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CuJia TPEHHUSA CKOJIbKEHHUS, CHIIA
TPEHUS MOKOSA, IPYTUe BUIBI TPEHMUS.

Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOpEHUE CBOOOIHOTO MaIEHUS.
JIBwxenne muaner Bokpyr CoisHna. IlepBas kocmudeckas ckopocTs. HeBecoMocTs u
IIEPETPY3KHU.

PaBHOBecue wmatepuanpHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHOM OChIO BpalleHusi. MOMEHT cuiibl. L[eHTp TsxecTu.

Nmnynec Tena. M3menenme wummynbsca. VMmynsC cuiabl. 3aKOH COXpaHEHMS
UMITyJIbCca. PeakTUBHOE JBUYKEHHUE.

Mexannueckast pabota U MOIIHOCTh. PaboTa cui TsDKECTH, YNPYrocTH, TPEHHUS.
Cas13b sHepruu U padoTsl. [loTeHIManbHast 3HEprus Tena, NOJIHATOTO HaJl HIOBEPXHOCTHIO
3emud. [loTeHnnanbHast sHeprus cxkarou npyxkuHsl. Knnetnueckas sneprus. Teopema o
KMHETUYECKOM 3HEpIUH. 3aKOH COXPAHEHHS MEXaHUYECKOM SHEPTHH.

Hemoncmpayuu.

Habnionenre MexaHn4ecKoro JBM)KEHHUS Tella OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHuE NyTel U TPAaeKTOPUI JBUKEHUS OJTHOTO M TOIO XK€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenune CKOpOoCTH M YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habnronenue aBmxeHus Tena no OKpY>KHOCTH.

HabGmionenne MexaHUYECKUX SIBICHHMM, MPOUCXOMAAIIMX B CHUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHHH OTHOCHUTENIBHO KaOHWHETa
bu3uKy.

3aBUCUMOCTb YCKOPEHHUS TeJla OT MAcChl TeJIa U JEHCTBYIOIIEH HAa HETO CUJIBL.

Habmronenue paBeHCTBaA CUIT IPU B3AUMOJICHCTBUU Tell.

N3meneHune Beca Tenna pyu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umnyibca npyu B3aUMOJEHCTBUH TEIL.

[IpeoGpazoBaHus S3HEPTUH MPU B3aUMOJEHCTBUU Tell.

CoxpaHeHue UMIyJbca IpU HEYIPYroM B3aUMOJIEHCTBUH.

CoxpaHeHune UMITYJIbca IPU a0COIOTHO YIPYTOM B3aUMOJICHCTBHH.

HabmioeHne peakTHBHOTO ABM)KCHHUSL.

CoxpaHeHne MeXaHU4eCKOM SHEepPIruu Ipu cBOOOIHOM MaJICHUH.

CoxpaHeHuE MEXaHMYECKOW B3HEPrMM MpU JBUKEHUU Tela IMOJ JEHCTBUEM

IIPY’KHAHBI.



Jlabopamopnwie pabomut u onvimeul.

KoHctpynpoBanue Tpakra [uisl pa3roHa v JajlbHEUIIEr0 PaBHOMEPHOTO JIBHKECHUS
[IApUKA UITU TEJIEKKH.

OmnpeneneHue cpeHEed CKOPOCTH CKOJIBbXKEHUS OpycKa WM JBUKEHUS IapuKa 1o
HAKJIOHHOH IIJIOCKOCTH.

Ornpenenenne yCKOpEeHUs Tela IPH PaBHOYCKOPEHHOM JIBM)KEHUH MO HAKJIOHHOMU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHXKEHUU
0e3 HauaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CAM IPH PAaBHOYCKOPEHHOM JBHKEHUU 0€3 HaudaabHOU
CKOPOCTH ITyTH OTHOCSITCSI KaK Psii HEUETHBIX YUCEI, TO COOTBETCTBYIOLIUE TPOMEKYTKH
BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXEHHUS OT CHJIBI HOPMaJbHOTO
JABJICHUS.

Omnpenenenue ko3pHUIUEHTA TPEHUS CKOJIBKEHHUS.

OnpeneneHue KECTKOCTU NPYKHUHBI.

Omnpenenenne pabOTbl CHUJIBI TPEHUS NPU PABHOMEPHOM JBMKEHUHU Tela IO
TOPU30HTAIIBHON ITOBEPXHOCTH.

Omnpenenenne pabOTHl CUJIBI YIIPYTOCTH MPHU MOIBEME I'py3a ¢ HCIOIb30BAHUEM
HEMOJIBIYKHOTO U IOJBUKHOTO OJIOKOB.

N3ydeHue 3ak0Ha COXpaHEHUS SHEPTUH.

Pasznen 9. Mexannuyeckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoseOaHUU: TEepuo,
4acToTa, AaMIUIMTyna. MaremaTH4ecKHuid W NPYKUHHBIA MasTHUKHU. lIpeBpamenue
SHEPIUU IpHU KosieOaTeIbHOM JBH)KECHUU.

3aryxaronue konebanus. BoiHyxeHHble konebanus. Pesonanc. Mexanuueckue
BOJIHBL. CBOMCTBA MEXaHMYECKHUX BOJH. lIpomonbHble M momnepedHble BOdHBL. [[nuHa
BOJIHBI M CKOpPOCTb €€ paclnpoCcTpaHeHus. MeXaHMYeCKHEe BOJHBI B TBEPAOM TeEle,
CEHCMHUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHA. Otpaxkenue 3Byka. WHppazByk u
YIIBTPa3BYK.

Hemoncmpayuu.

Hab6monenne konebanuii Te noj 1eCTBUEM CUJIBI TSYKECTH M CUJTBI YIIPYTOCTH.
Habmionenne koneGanmii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnionenne BEIHYKIEHHBIX KOJICOaHU 1 pe30HaHca.

Pacnipoctpanenue npoAoiabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH).
HabnroeHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKycTu4ecKkuil pe3oHaHC.

Jlabopamopnuie padbomut u onvimeol.

OmnpeneneHne 4acTOTHl ¥ MIEPUOIa KOJICOAHWIT MaTEeMaTHYECKOTO MasiTHUKA.

Ornpezenenye 4acToThl U Neproia KojaeOaHui Mpy>KUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJICOaHUH MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TE€pUOJa KOJEOAHWH TPYXHHHOTO MasTHHKA OT
Macchl Ipysa.



[IpoBepka HE3aBUCUMOCTH MEPUOIA KOJIEOAaHUN Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

ONBbITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NEpHOJia KOJeOaHUW MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

N3mepenune yckopeHus CBOOOHOTO MMaJIEHUSI.

Pa3znen 10. DjieKTPOMArHUTHOE 10J1€ U 3JIEKTPOMATrHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE noJe. DneKTpoOMarHuTHhIC BOJTHBI. CaoiicTBa
ANIEKTpOMarHuTHeIX  BOJdH. Illkama  snekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBS3H.

DnekTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BollHOBBIE CBOICTBA CBETA.

Hemoncmpauyuu.
CBoliCcTBa AIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimol.
N3ydyeHune cBOWCTB 371€KTPOMAarHUTHBIX BOJIH C IOMOIIbI0 MOOUIIBHOTO TenedoHa.

Paszpnen 11. CBeroBbie siBJICHHS.

JlyueBas monens cBera. Mcrounukn cera. [IpsMonuHeliHOe pacnpocTpaHEeHUE
ceera. 3arMeHuss Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpaXXKEHMsI CBETA.

[Ipenomiienne cBera. 3akoH npenaomiieHus ceeta. [lomHoe BHyTpeHHee oTpakeHue
cBeta. Vcnonap30BaHKe MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBO/IAX.

JIunza. Xop nydeii B nuH3e. OnTrueckast cucreMa doToarnmnapara, MUKpOCKONa U
Teneckomna. ['y1a3 kak onTuyeckasi cucreMa. bim3opykocTs U 1ajdbHO30PKOCTb.

Paznoxenne Oenoro ceeta B cnektp. OnbiTel HetoToHa. ClOXKEHNE CIEKTPaIbHbBIX
1uBeTOB. Jlucnepceus cBera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenne n300paxxeHuii B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajiax.
IIpenomienue caera.

OnTryecKuii CBETOBO/I.

Xon ydeit B coOMparomiei JuHs3e.

XoJ JIyder B pacCEnBarOIIEH JIMH3E.

[Tonydyenne n300paskeHNi ¢ TOMOUIBIO JIHH3.

[Tpunnun neficTBUs QoTroanmnapara, MUKPOCKOTA U TEIECKOTIA.
Mopens riasa.

Paznoxxenue 6enoro ceera B CIEKTP.

[Tomyuenne 6e0T0 CBETa MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimel.
NccnenoBanue 3aBUCUMOCTH yrila OTPaKEHUsI CBETOBOI'O JIyya OT yrja MaJIeHusl.
N3ydenne xapakTepuCTHK N300paKeHUS MpeIMETa B TUIOCKOM 3epKalie.



HccrnenoBanne 3aBUCUMOCTH yTIIa IPEJIOMIICHHSI CBETOBOTO JIyda OT YIJla MaJeHus
Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenue n3o0paxeHuil ¢ MOMOIIBIO COOMpPAIOIIEH JIMH3HI.

Omnpenenenne pOKyCHOTO PaCCTOSHUS U ONTHYECKON CHIIBI COOMPAIOTIEH JTNH3BI.

OTBITHI IO PA3JIOKEHUIO OCIIOTO CBETA B CIICKTP.

OMBITHI TIO BOCTIPUATHIO IIBETA MPEIMETOB MIPHU WX HAOIIOJCHUH Yepe3 I[BETOBHIC
(UIBTPBL.

Pasznen 12. KBanToBbie siBJIeHMA.

OmneiTel  Pezepdopna u maHerapHas Mojenb aroma. Mogenbs aroma bopa.
Hcnyckanne u noriomenue ceeta aroMoM. KBaHThI. JInHEeYaThie CIIEKTPHI.

PannoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHuss. CTpoeHHUEe aTOMHOTO sIpa.
Hyxionnast mozienb atomHoro sigpa. M3otonsl. PagunoakTuBHbie peBpaiieHus. [lepuon
noiypacnaga aTOMHBIX SIJIEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAOBOTO M MAacCOBOTO YHCEIL.
DHeprusi CBA3U aTOMHBIX siaep. CBsi3b MacChl U DHEPruu. Peakiuu CUHTE3a U ACJICHUSA
anep. Uctounnku sueprun ConHLa v 3BE3I.

SAnepnass oHepretuka. JIeWCTBUS pagUOAKTHBHBIX H3JIYYEHHW Ha JKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

CrexTpsbl U31yYEHHUS U MOTJIOLEHHUS.

CrexTpsl pa3InyHbIX Fa30B.

Cnexrtp Bomopoaa.

HabGmonenue tpexoB B kamepe BuibcoHa.

PaGota cu€Turka HOHU3HPYIOMINX U3TyUYEeHUH.

Perucrtpanus uznyyeHust NpupoAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie padomol u onvimeol.

HabnroieHne CrionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHUS.

HccnenoBanue TpekoB: M3MEPEHUE SHEPTUU YACTULBI MO TOPMO3HOMY MyTH (MO
dotorpadusim).

N3mepenune pannoakTuBHOTO (hOHA.

IHoBTOpHTENILHO-0000IIAKOIIIMIT MOLYJIb.

[ToBTOpUTENHHO-0000IIAIOMIMNT MOYNIb TPEAHA3HAYEH JIi CHCTEMaTH3allHd |
0000IIeHNs TIPEIMETHOTO COJAEP)KAaHUS U OMbITa JIEATEIbHOCTH, TPUOOPETEHHOTO TpHU
U3YYeHHM BCero Kypca (u3umku, a Takke s TMOATOTOBKM K OCHOBHOMY
rocyJIapCcTBEHHOMY dK3aMeHY M0 (pu3uke /st 00yJaromuxcs, BBIOPaBIIUX ATOT yUeOHBIH
peaMer.

IIpy u3y4eHMM NaHHOTO MOJYJS PEAIU3YIOTCS U CUCTEMAaTU3UPYIOTCS BU[BI
NESITENIbHOCTH, HAa OCHOBE KOTOPBIX O0OECIeurBaETCA JOCTH)KEHHE MPEIMETHBIX U
MeTarpeaMeTHbIX TJIaHUPYEMBIX pe3yJIbTaToOB o0yueHus, bopmupyeTtcs
€CTECTBEHHOHAay4YHass TI'PAaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIIEJOBaHUS
SIBIICHUN MPUPOABI U TEXHUKH, OBJIAJIEHUE YMEHUSMU OOBACHATH (PU3NYECKUE SBIICHUSA,
OpUMEHsISl TOJIyYeHHbIE 3HAHMs, pelaTh 3aJadd, B TOM YHCIE KAaueCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.



[IpyHIMNHAIBHO AEATEIBHOCTHBIM XApaKTEP NAHHOIO pas3zelia peanusyercs 3a
CY€T TOTO, YTO 0OYYaIOLIMECS BBIIOIHSIOT 3aaHNs, B KOTOPBIX UM MpeJIaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HaHUI pacrno3HaBaTh U HAYYHO OOBSCHATH (PU3NYECKUE
SBJICHUS B OKPY’KAIOLIEH ITPUPOJIE U TOBCEIHEBHOW JKU3HU;

UCIOJIb30BAaTh HAYYHBIE METOJbl HCCIEAOBaHUS (PU3UYECKUX SIBJICHUM, B TOM
quciIe AJIs IPOBEPKH TMIIOTE3 U MOIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATHh Hay4yHblE OCHOBBI HaubOOJee Ba)KHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpuMep, MPAKTUYECKOTO HCIOJb30BAHMS PA3INYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IIPEBPAILCHUS M COXPAHEHUS BCEX W3BECTHBIX BHJIOB
DHEPTHH.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI ITO
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydeHnne Qu3ukyd Ha ypOBHE OCHOBHOTO OOINEro oOpa3oBaHUsI HANpaBICHO Ha
JOCT)KCHUE JIMYHOCTHBIX, METAlPEIMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTAaTOB.

B pesynbrate mzyuenus Qpu3MKu Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOyuaromierocst 0yyT c)OpMUPOBAHBI CIICTYIOIINE JINYHOCTHBIC PE3YJIBTAThI B YACTH:

1) mnaTpuoOTHYECKOr0 BOCTIUTAHMS:

- NIPOSIBJICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKOU
dbuznueckoit HayKH;

- ICHHOCTHOE OTHOIICHHUE K JOCTHXKCHHUSIM POCCUICKUX YUEHBIX -(DU3UKOB;

2) rpa:KIaHCKOr0 M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUHU OOIICCTBEHHO 3HAYMMBIX
ATUYECKHX MPOOIIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

- OCO3HAaHHE BaXHOCTU MOPAJTbHO-ITUYECKUX MPUHIUIOB B JESITEIbHOCTH
Y4YE€HOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSATHE DJCTETHYECKUX KadyeCcTB (PU3UUECKOW HAyKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HAHHE IIEHHOCTU (U3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABJISIOLIEH KYJIbTYpPHI;

- pa3BUTHE HAY4YHOW JFOOO3HATENHFHOCTH, WHTEpeca K HCCIeI0BATEIbCKON
JIEATENBHOCTH;

5) dopMupoBaHus KyJabTypbI 310POBbS U SIMOIHOHAILHOTO 0JIATONIOJIyYHs:

- OCO3HaHHWE IICHHOCTH 0e30MacHoro o0pa3a JKHU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MPaBUJI 0€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha
JIoporax, ¢ 31eKTPUYECKUM U TETJIOBBIM 000PYI0BAaHUEM B JOMAIIHUX YCIOBUSX;

- c(hopMUPOBAHHOCTH HABBIKA peyieKCuu, MPU3HAHUE CBOETO TIpaBa Ha OMIMOKY U
TaKOTO € MpaBa y APYroro 4eJOBEKa;

6) TPy10BOT0 BOCIIUTAHUSA:

- aKTUBHOE Yy4yacTHE€ B PEHICHUU TMPAKTUYECKHX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW OpraHu3alii, TOpojJia, Kpas) TEXHOJOIMUYECKOW | COLMAJIbHOMN
HaIPaBJIEHHOCTH, TPEOYIOIINX B TOM YUCIIE U PU3HUECKUX 3HAHUIA;

- HHTEPEC K MPAKTUYECKOMY U3YUYCHHIO MPOdeCcCuil, CBA3aHHBIX ¢ (DU3UKOM;



7) IKOJI0TU4EeCKOT0 BOCTIMTAHMSA:

- OpHEHTalMs Ha IpUMEeHeHne GU3NMUECKUX 3HAHUM JUTsl petieHus 3a7a4 B 001acTu
OKpY’KaroIIel cpeibl, IIAHUPOBAHUS MMOCTYIKOB M OIIEHKH UX BO3MOKHBIX MOCJIEICTBUI
JUISL OKPYXKAKOIIEN CPEJIbL;

- OCO3HaHME TI00aJBbHOTO XapakTepa HKOJIOTHYECKHX MpodiieM M TyTed HX
pelieHus;

8) aganTanuM K HM3MEHSIIOIIMMCH YCJIOBUSIM COLMAJIbHOW W TPUPOAHOM
cpenbl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUU MPU BHIMOJHEHUU HCCIIEOBAaHUN U MTPOEKTOB
(bu3HYeCcKOl HAMTPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHUX;

- TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 IMPAKTUUYECKYIO
NESITEIbHOCTB;

- MOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4Hcie (HOPMYIUPOBATH
UJICHU, TIOHTHS, TUTIOTE3bI O (PU3NUYECKUX 0OBEKTAX U SIBICHUSX;

- OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEH B oO0iacTu
(1076370478

- IUIAHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUM;

- CTPEMIJICHHE aHAJIM3WPOBATh W BBIABISITH B3aUMOCBS3U MPHUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKIX 3HAHMUIA,

- OIIEHKa CBOUX JEWCTBHIA ¢ Yy4€TOM BIUSHHUS HA OKDPYXKAIOUIYI0 Cpeny,
BO3MOKHBIX TJ100aTbHBIX TOCIIEICTBUA.

METAIIPEJMETHBIE PE3YJIbTATHBI

B pesynbrare ocBoeHHs MporpaMmbl 1o (U3UKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOydaromierocsi OynyT cOpMUPOBaHBI MeTamnpeaMETHbIE PE3yJIbTaThl,
BKJIIOUAIOIIME TTO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIC JEHCTBUS, KOMMYHUKATUBHbBIC
YHUBEPCAIIbHBIC YICOHBIC ICUCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBUS.

Io3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBbie JJornuyeckue aeicTBUSA.

° BBISBIISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKHA OOBEKTOB (SBJICHUM);

° yCTaHABIMBATh CYIIECTBCHHBIM MpHU3HAK KJIacCU(UKAIIMKA, OCHOBAHUSA JUIS
000011ICHUS U CPAaBHEHHS;

. BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B paccMaTpUBACMbIX (haKTax,
JAHHBIX ¥ HAOJIIOJICHUSIX, OTHOCAIIUXCS K (PU3HUCCKHUM SIBJIICHUSIM,

° BBISIBIISITH IPUYMHHO-CIIC/ICTBEHHBIC CBS3HU NP U3YYCHUH (U3UUYECKUX SBIICHUN U

NPOIIECCOB, [ENaTh BBIBOABI C WCIOJB30BAHUEM JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIFOUSHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS35X (DU3HMUECKUX BEIINYHH;

. CaMOCTOATENBHO BBIOMpaTh CMOCO0 pemieHus ydeOHOM (u3mueckoil 3amadu
(cpaBHEHHME HECKOJIBKUX BapUAHTOB PELICHHS, BRIOOp HanOosee MOIXOASIIET0O ¢ YIETOM
CaMOCTOSATEIHHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciegoBare/ibCKue JeHCTBHA:
° HCIIOJIB30BATH BOIIPOCHI KAK UCCIIEIOBATENBLCKUI HHCTPYMEHT ITO3HAHUS;
° IPOBOAUTh IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUN SKCTIEPUMEHT, HEOOJBIIIOE UCCIICI0BaHNE (PU3HUUECKOTO SBJICHHUS;



. OLICHMBAaTh HA NPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpPMALUIO, MOITYYEHHYIO B
XOJI€ UCCIIEA0BAHUS NN DKCIICPUMEHTA;

o CaMOCTOSITENIbHO  (OPMYJIHUPOBaTh OOOOIICHHS U BBIBOJBI IO pE3yJibTaTaM
MPOBEAECHHOTO HAOIIOAEHUS, OTIBITA, UCCIIEOBAHNS,
. MIPOTHO3UPOBATh BO3MOXKHOE JaibHEHIee pa3BUTHE (PU3MYECKUX IPOIIECCOB, a

TAKXKC BbIABUI'ATh IIPCAIIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

PabGora ¢ undopmanueii:
o MPUMEHSTh Pa3InYHbIE METO/bl, HHCTPYMEHTBI U 3allpOChl IIPU MOUCKE U 0TOOpE
UH(pOpMALMK WIN JaHHBIX ¢ YYETOM NMPEASIOKEHHON yueOHOH pU3n4ecKol 3a1auu;
. aHaJM3UpOBaTh, CUCTEMATU3UPOBATh M  HHTEPIPETUPOBATH  HUH(OPMAIUIO
pa3IMYHbIX BUJIOB U (DOPM IPEICTABIICHUS;
. CaMOCTOSITENIbHO BBIOMPATH ONTUMAIBHYIO (POPMY MPEACTABICHUS HHPOPMALUU U
WITIOCTPUPOBATh pElIaeMble 3a7aud HECJIOKHBIMM CXeMaMM, JuarpaMMaMiy, HHOMN
rpaduKkoil 1 UX KOMOMHAIIUSIMHU.

KoMMmyHHKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe JelCTBHA:
o B Xo/ie 00CYXJIeHHsI y4yeOHOro MaTepuaia, pe3ysbTaToB JabopaTOPHBIX padoOT H
MPOEKTOB 3a/laBaTh BOMPOCHI MO CYIIECTBY O0OCYK/IaeMOil TeMbl M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha pElIeHHE 331a4u U NOoAepKaHue OJarokenareaIbHOCTH 00IEHNUs;

o COTIOCTABJISITh CBOM CYXICHHS C CYXKICHUSIMH JPYTUX YYaCTHHKOB JHANOTra,
00HaApy>KMBATh PA3JINIME U CXOJICTBO IMO3UIIU;

o BBIpaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U ITMCHBMEHHBIX TEKCTAX;

o MyOJUYHO TPEACTABISITh PE3YJbTAaThl BBITIOJHEHHOTO (U3HYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

o MOHUMATh W HCIONH30BaTh MPEUMYINECTBA KOMAHAHOW M WHIUBUIYAITBHOM
paboThI NP pelICHUN KOHKPETHON (hPHU3UUECKOM MPOOIEMBL;

o MPUHUMATH 1IEJI COBMECTHOM JESITENIbHOCTH, OPTraHU30BBIBATH JCUCTBUS MO €€

JOCTIKEHUIO: PaCTpeIeNsITh POJIM, OOCYKIATh MPOIECCHl U PE3yabTaThl COBMECTHOU
paboTsl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

. BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTAsk KAYECTBEHHOTO Pe3ysIbTaTa 1o CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C IPYTUMU YJICHAMU KOMaHbL;
. OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOIMHA NPOAYKT MO KPUTEPUSM,

CaMOCTOATCIBHO C(l)OpMy'J'II/IpOBaHHLIM Y4aCTHUKaAMHU BSaHMOHCﬁCTBHH.

PeryasiTuBHbIC YyHHBEpPCAJbHbIC y4eOHbIE eHCTBHUS

Camoopranmu3anus:
o BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTyalMsiX, TPEOYIOIUX IS
pernieHus GU3NIeCKUX 3HAHWM;
o OPUEHTUPOBATHCS B PA3IMUHBIX MMOAXO0AaX MPUHATHS PEIIeHUN (MHAUBUIYATBHOE,
NPHUHSITHE PEIICHHSI B TPYIINE, TPUHITHE PEIICHUH TPYIIIOH);
o CaMOCTOSITEIPHO COCTABJIATH aJTOPUTM pelieHus: GU3NUECKON 3a7aun WU TUTaHa

UCCIIEIOBAHUSI C YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIpeIaraéMble BApUAHTHI PEILICHUM;
o JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLIHOHAIbLHBIN HHTEJIEKT:



L4 AaBaTh aACKBATHYIO OLICHKY CUTyallH W NpcAjiaraThb IjiaH ee HU3MCHCHUA,

o OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEAOCTHKEHHS) pe3yIbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;
. BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCJIE€ B XOJ BBITIOJIHEHUS

(GU3UYECKOTO UCCIEOBAaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHHUBIIUXCS CUTYallUl, YCTAHOBJICHHBIX OIMIMOOK, BOSHUKIIIUX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3y/IbTaTa LIEJIH U YCIOBUSIM;
. CTaBUTh Ce0sl HA MECTO JAPYroro 4ejoBeKa B XOJAE CIOpa WM AUCKYCCHHM Ha
Hay4YHYIO T€MY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro;

o IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pemieHuu (U3HYECKHX 3ajad Wi B

YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPABO IPYroro.
INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 KJjacce MpeaMETHBIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:
. UCIIOJIb30BAaTh MOHATHUA: (U3MUECKHME WU XUMHUYECKUE SIBJICHMs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAMHUIIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMSI BemiecTBa (TBEpAOE, >KHUIKOE, Ta3000pa3HOe), MEeXaHWYeCKOe
JNBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHWHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAsT cuia, naegopmanus (ympyras, IUIacCTUYECKasl), HEBECOMOCTb,
COO0IIA0IIUecs COCY/IbI;
. paznuuath sBieHUs (Auddy3us, TEmIOBOE€ [BI)KCHHE YaCcTHUI[ BEIECTBa,
paBHOMEpPHOE JIBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHHE, MHEpLUs, B3aUMOJCUCTBHE Tell,
paBHOBecue TBEPABIX TEN C 3aKpEIIEHHOM OChIO BpallleHus, Iepenada JaBlICHUs
TBEPABIMU TETAMU, KHUAKOCTAMH M Ta3aMHu, aTMOchepHOe [aBleHUE, TUIaBaHHE Tel,
NPEBPALEHUS] MEXaHUYECKOW SHEPTuu) MO ONUCAHUI0 UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMIMX JaHHOE (PU3UUECKOE SBIICHUE;
. pacro3HaBaTh MPOSBICHHE H3YYEHHBIX (U3NYECKUX SIBICHUI B OKpYXKaIOIIeM
MHpE, B TOM 4ucie (pu3nueckre IBJICHUS B IPUPOJIE: IPUMEPHI ABIKEHUS C PAa3TUUYHBIMU
CKOPOCTSIMH B >KMBOM M HEKHMBOW IpUPOJE, ACHUCTBUE CUJIbl TPEHUS B IPUPOJE U
TEXHHUKE, BIUSHUE aTMOC(EpPHOrO MAABJICHUSI HA JKUBOM OpraHu3M, IUIaBaHUE pbIO,
pblYard B TeJe YeNOBEeKa, MPHU 3TOM MEPEeBOAMTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3HUECKUX SABIICHU;
o OMMCHIBATh HW3YYCHHBbIE CBOMCTBA Tel M (PU3WYECKUE SIBJICHUS, HCIOJIb3YS
¢dusznueckue BenUYUHBI (Macca, 00bEM, MIOTHOCTh BEUIECTBA, BPEMsl, MMyTh, CKOPOCTb,
CpelHsAsd CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC TEJla, CHUJIAa TPEHUs, JaBJICHUE
(TBEpOrO TENa, JKUAKOCTH, Ta3a), BBHITAIKMBAIONIAs CHJIA, MeXaHW4Yeckas paboTa,
MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbl, KO3(QQUIUEHT MOJEe3HOro AeHCTBUS
MEXaHU3MOB, KHHETHYECKass U MOTEHIUaJIbHas HSHEPrus), IpU ONUCAHUU MPABUIBLHO
TPAKTOBaTh (PU3MUECKUI CMBICI MCIONIB3YEMBIX BEIUYHH, UX O003HAUCHHS U CIUHUIIBI
bu3nueckux BEIMYMH, HAXOAUTHh (OPMYJbI, CBS3bIBAIOIIUE JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMHU BEJIUYUHAMH, CTPOUTh TIpaduKh H3YUYEHHBIX 3aBHCHUMOCTEH
(bu3HYECKUX BEIHYUNH;
. XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHUE SIBJIEHHUS U MPOLECCHI, MCIONb3YS
npaBWia CIOXKEHHs! cuil (BIOJIb OAHOW mpsMoi), 3akoH ['yka, 3akoH [lackains, 3akoH
Apxumena, MpaBuiIo paBHOBecHs pbluara (6J10Ka), «30JI0TO€ MPABUII0» MEXAaHUKH, 3aKOH



COXpaHECHHSI MEXaHWYECKOH DSHEpPruH, MPU 3TOM JaBaTh CIOBECHYI (OPMYIHPOBKY
3aKOHA U 3alMCBhIBATh €T0 MATEMATUUECKOE BBIPAKECHUE;

. OOBACHATH (DU3UYECKHE SIBJICHUS, MPOIECCHl U CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYaIlUd MNPAaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATh NMPUYHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsCHEHHE U3 1—2 JOTHYECKUX IIaroB ¢ onopoi Ha 1-2
M3YYCHHBIX CBOMCTBA (PU3NUECKUX SBJICHUMN, (PU3MUECKHUX 3aKOHA MIIM 3aKOHOMEPHOCTH;
. pemarth pacuy€THble 3aJaud B 1—2 AEWCTBHS, MCIONB3Ys 3aKOHBI U (OPMYIIBI,
CBsA3bIBaroNIME (PU3MUECKHE BETUUYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3aJa4M 3alliChIBAaTh
KpaTKOE YCIIOBUE, MOJACTABIATh (PU3MUECKHE BETUYMHBI B (HOPMYIBl M MPOBOIUTH
pacy€Thbl, HAXOJAUTH CIIPABOYHBIE JaHHBIC, HEOOXOIUMBIE JIJISl PEIICHUs 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOJYYCHHON PU3NUECKON BETUUHHBI

. pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIU (HU3UYECKUX
METOJI0OB, B OIKMCAaHUM MCCIECIOBAHUSA BBIACIATH IPOBEPAEMOE IPEIAIOTI0KEHNE
(rumoTtesy), pa3audaTh U UHTEPIPETHUPOBATH MOJIYYCHHBINH PE3YNbTAT, HAXOIUTH OIMIMOKH
B XOJI€ OMBITA, JAEJAaTh BHIBOJBI I10 €T0 PE3YIbTATAM;

. MPOBOJIUTH OMBITHI O HAOMIOACHUIO (U3MYECKUX SIBICHUM WM (U3HIECKUX
CBOMCTB Ten: OpMYyIHUPOBATh MPOBEPSEMbIE MPEANOTIOKEHUS, COOUPATh YCTAHOBKY W3
MPEIJIOKEHHOTO 000PYAOBaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYITUPOBATH BHIBOBI;

. BBITIOJTHATh TPSIMBIE M3MEPEHHUS PACCTOSHUSA, BPEMEHHM, MacChl Tejia, 00bEMma,
CHUJIBl U TEMIIEpAaTyphl C HCIOJIb30BAHHUEM AaHAJIOTOBBIX M HH(GPOBBIX MPUOOPOB,
3alKCHIBATh TOKAa3aHUs MPUOOPOB € YYETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH
W3MEPECHUI;

° MIPOBOJIUTH UCCJIEAOBAHUE 3aBUCUMOCTU OJTHON (PU3UUECKOM BETUYUHBI OT IPYTron
C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTHU MYTH PABHOMEPHO JIBIXKYIIETOCS
TeJla OT BPEMEHHM JIBMKCHUS TEJla, CWIbl TPEHUS CKOJIBKEHHS OT Beca Tena, KauecTBa
00paboOTKM TOBEPXHOCTEH TET ¢ HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOIIATH
COMPUKOCHOBEHMS TE€JI, CWJIbl YNPYTOCTH OT YJJIMHEHUS TMPYKUHbBI, BBITATKHUBAIOIIECH
CWiIbl OT 00bEéMa TOTPYKEHHONM YacTH Tela M OT TIUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeIO,
YCJIOBHM TIUJIaBaHUSl TeJ, YCIOBUM pABHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
MJIAaHUPOBAHUU YUEOHOTO UCCIIEAOBaHUs, COOMPATh YCTAHOBKY M BBITIOJIHITH U3MEPEHHUS,
cienysl MPeaioKeHHOMY IUTaHy, (DUKCHUPOBATh pe3ysbTaThl MOTYYEHHOW 3aBUCUMOCTH
bu3nUecKUx BETUYUH B BHUJE MPEUIOKEHHBIX TA0IUIl U TPadUKOB, JeJIaTh BBIBOJBI IO
pe3yabpTaTaM UCCIICIOBAHMUS;

. MPOBOJUTH KOCBEHHBIC M3MEPECHHsI (PU3NUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTM M TBEPAOrO TeNla, CUJA TPEHUA CKOJIbKEHUSA, JaBIICHUE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, ICUCTBYIOIIAs HA MOTPYKEHHOE B )KUAKOCTh Te0, KOAPHUITHEHT
MOJIE3HOTO JICUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEIIOKEHHON MHCTPYKIMH: TIPU
BBITIOJTHEHUU HW3MEpPEHUN COOMpaTh HSKCIEPUMEHTAIbHYI) YCTAaHOBKY H BBIUYHCISATH
3HAYEHNUE UCKOMOW BEJTUYUHBI;

o coONoIaTh TpaBUiIa TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHKEM;
o YKa3bIBaTh MPUHIIUIGI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapOMETp, phluar, MOJIBHUKHBIM U
HEMOJIBW)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

o XapaKTepHU30BaTh MPUHLMIIBI JEHCTBUA H3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOICTB € ONOpPOM HAa MX ONHCAHMS (B TOM 4YHUCIE: MOALIMIHUKH, YCTPOWCTBO
BOJONPOBOJA, THAPABINYECKUM IIPECC, MAHOMETpP, BBICOTOMEp, IOPIIHEBOHW HACOC,



apeoMeTp), WCIOJIb3ysl 3HAHUS O CBOHCTBAX (DU3MYECKUX SIBICHUH M HEOOXOIUMBIE
(¢u3nyecKre 3aKOHbl U 3aKOHOMEPHOCTH;

. MPUBOJIUTH NPUMEPHl (HAXOIUTh HHPOPMALMIO O MpPUMEpax) MPaKTHUYECKOIO
UCIOJIb30BaHUS (U3MYECKUX 3HAHUM B TOBCEJHEBHOM JKH3HU JUIsl oOecredeHus
Oe3omacHOCTH Ipu oOpalleHuH ¢ NpudopaMM U TEXHUYECKUMHU YCTpOMCTBaMu,
COXpaHEHUs 3J0POBbs M COOJIIOJIEHHUS] HOPM 3KOJIOTHYECKOI0 MOBEJIEHUS B OKpYXKarolen
cpexne;

J OCYIIECTBJIATh OTOOp MCTOYHMKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUM U IYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIEIATH MH(OPMALUIO, KOTOpas SBISETCS MPOTUBOPEUYUBON
WM MOXKET OBITh HEJJOCTOBEPHOM;

. UCIIOJIb30BaTh NPHU BBINOJHEHUM Y4YEOHBIX 3aJaHUd HAYYHO-TIONYJSPHYIO
auTeparypy (HU3MUECKOro COAEp)KaHUs, CIPaBOYHBbIE MaTepHalibl, PECypChl CETH
WntepHer, BiageTh NpuéMaMud  KOHCIIEKTUPOBAaHUS  TEKCTa, IMpeoOpa3oBaHUs
uH(pOopMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHbIE KpAaTKUE MHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
2—-3 WCTOYHMKOB HH(poOpMaIMMU (U3UYECKOTO COJEp>KaHUs, B TOM YHCIE MyOJIUYHO
JieNlaTh KpaTKUe COOOIIEHUsI O pe3ysibTaTax MPOEKTOB MM YyUYeOHBIX HCCIIEAOBAaHUM, IPU
TOM TPAaMOTHO MCIOJIb30BaTh HM3YYEHHBIH MOHATUHHBIM anmapar Kypca (U3HKH,
COIMPOBOKJATh BBICTYIUJICHUE NTPE3EHTALIUEH;

. IPU  BBINOJIHEHUH YYEOHBIX TIPOEKTOB U  HCCIEIOBAHUNA  pacHpenesiTh
00s13aHHOCTH B TpyIIEe B COOTBETCTBUM C IIOCTaBJICHHBIMM 3a/JadaMH, CIEIUTh 3a
BBINIOJJHEHUEM IIJlJaHA JIEMCTBUM, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIad B
JEATENBHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAs
MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 kijacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIUXCSI YMEHU:
. WCIIOJIB30BATh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB
U MOJICKYJ, arperaTHbleé COCTOSIHUSI BEIIECTBA, KPUCTAINIMYECKHE M aMOp(HBIC Tena,
HACBHIILICHHBIN M HEHACBINIEHHBIA Map, BIAXHOCTh BO3/yXa, TEeMIEparypa, BHYTPECHHSA
DHEPrusl, TEIUIOBOW JBUIaTElb, JJIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsiji, JIEKTPUUYECKOE
I10JI€, TPOBOJAHUKH U JUAJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

. pasnuyath SBJIEHUS (TEIJIOBOE PACIIMPEHHE U CKaThe, Terlonepeiaya, TernioBoe
paBHOBECHE, CMadyMBaHWE, KaNWUIAPHBIE SBJICHHS, WCHapeHUe, KOHACHCAIUs,
IJIaBJIEHUE, KpUCTAJIU3aLIHS (oTBepaeBaHue), KUIICHHE, Terionepeaaya

(TEeTIONMPOBOIHOCTh, KOHBEKIUS, W3JIY4YEHHE), DSJEKTpU3alus Tell, B3auMOJACHCTBHE
3apsA0B, JCUCTBHUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aHMMOJEHCTBUE
MarHuToB, JIEHCTBHE MArHUTHOTO IOJII HAa IPOBOJHUK C TOKOM, 3JEKTPOMarHUTHas
UHAYKIMS) [0 OINHCAaHHWI0O HX XapakTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TAaHHOE (PU3UYECKOE SIBIICHHUE;

o pacrno3HaBaTh TMPOSIBICHHE H3YYEHHBIX (DU3UUYECKUX SIBJICHUI B OKpYXaroUleM
MHUpE, B TOM 4YHcle (U3UYECKHE SBICHHUA B MPUPOE: MOBEPXHOCTHOE HATSHKCHHE WU
KallWJUISIPHBIE BJIEHWS B NPHUPOJE, KpUCTAIBI B TNpupone, usinydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUUECKUE SIBJIEHUS B aTMOc(epe, 3JEeKTPUUECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE
noJie 3emiid, Apei( MoIroCcoB, pojib MArHUTHOIO IOJISL JUIS )KM3HU Ha 3eMJie, MOJISIpHOE



CUSIHUE, TpU OSTOM IHEPEBOAUTh NPAKTHUYECKYIO 3a7adyy B Yy4eOHYIO, BBIIEIATh
CYLIECTBEHHBIE CBOICTBA (IPU3HAKH) (PU3MUECKUX SBIICHUI;

J ONKCHIBaTh H3YYEHHBIE CBOMCTBA Te€l U (PU3NYECKUE SBICHUS, HCHOIb3YS
¢uznueckue BENIMYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEILIOTHI,
yI€IbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTA IUIABICHUS, yJeidbHas TEIUIOTa
napooOpa3oBaHusi, yJelbHAas TEIUIOTa CrOpaHUs TOIUIMBA, KO3 ULIHUEHT IO0JIE3HOIO
NEHCTBUS TEIUIOBOM MAIUMHBI, OTHOCHTENbHAs BIIAXKHOCTh BO3yXa, JJIEKTPUYECKUN
3apsj, cuja TOKa, DJIEKTPUUYECKOE HAIMPSIKEHUE, COPOTUBIECHUE MPOBOJIHUKA, YAEIBHOE
COIIPOTHUBJICHHUE BEIECTBA, padOTa U MOIIHOCTH 3JIEKTPUUYECKOr0 TOKA), IPU OMUCAHUU
NPAaBUIBHO TPAKTOBATHh (PU3UYECKUH CMBICI HCIOJB3YEMBIX BEIMYMH, O0O3HAUEHUS U
€IMHULIBI  (PU3NYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpapUKd HU3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

. XapaKTepu30BaTh CBOMCTBa Tel, (PU3NYECKUE SIBJICHHS W IPOLIECCHI, MUCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOW TEOpUM CTPOCHHUS BEIECTBa,
IPUHLMI CYNEPIIO3UIIMHM MOJIEN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsla,
3akoH OMa i1 yyacTka Lenu, 3akoH Jxoymnsa—JIeHna, 3aKoH COXpaHEeHMs SHEPIuH, NpU
ATOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa M 3allMChIBaTh €r0 MAaTEMAaTHUYECKOe
BBIPAKEHUE;

. OOBSICHATh (PU3UYECKHUE MPOLIECCHl M CBOMCTBA T€J, B TOM YUCJIE U B KOHTEKCTE
CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISITh IPUUMHHO-CIIEACTBEHHBIE
CBA3M, CTPOUTH OOBACHEHHE U3 1—2 JIOrMYECKUX LIaroB ¢ ONOpod Ha 1—2 HM3ydyeHHBIX
CBOICTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTh pacuy€THhIC 3aJaud B 2—3 JEWUCTBUS, HCIONb3Yys 3aKOHBI U (HOpMYIIBI,
CBsI3bIBAIONINE (PU3NUECKHIE BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4M 3alUCHIBAThH
KpaTKOE YCJOBHE, BBIABIATh HENOCTATOK JAHHBIX JUIS pElIeHMs 3a7aydd, BbIOMpATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS €€ pPellleHus, MPOBOIUTh PAcYEThl U CPABHUBATH
NOJYyYeHHOE 3HaUeHUE (PU3NUECKON BEIIMYUHBI C U3BECTHBIMH JJAHHBIMU;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOLIM (PUIUYECKUX
METOJIOB, UCTIOJIb3Ysl OIIMCaHNE UCCIEAOBAHMS, BBICISTH MPOBEPSIEMOE MPEANOIO0KEHHE,
OLICHMBATh MPABUIILHOCTb MOPSIIKA IPOBEAEHUS UCCIIEIOBAHUS, 1€]aTh BBIBO/BI;

. MPOBOJUTH OMBITHl MO HAOMIONEHUI0 (PU3NYECKUX SBICHUN HIN (DU3HIECKUX
CBOMCTB Ten (KamWUISpHBIC SIBJICHHS, 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTU TMPOIIECCa OCThIBAHUSI U HArPEeBaHUS MPH U3IyYEHUU OT I[BETa
u3nydaroumel (morjomaromniei) MOBEPXHOCTH, CKOPOCTb HCHApPEHuss BOABI  OT
TEMIEPATYpbl KUAKOCTM M IUIOMAAM €€ TIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aMMO/JICHCTBUE DJIEKTPUUYECKUX 3apsiioB, B3aWMOJACHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3yaJn3alys MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, JACHCTBUS MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOWMCTBA 3JIEKTPOABUIATENS
MOCTOSTHHOTO ~ TOKa): (OpPMYyIUpPOBaTH MpPOBEpsieMbIE MPEINOJIOKEHUs, COOUpPATh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYAOBaHMS, OMUCHIBATh XOJ OTNbITa U (OPMYIUPOBATH
BBIBOJIbI;

. BBIIIOJIHATh TPSAMbIE HM3MEPEHMS] TEMIIEpaTypbl, OTHOCUTEJIBHOM BIaXKHOCTH
BO3/lyXa, CUJIbl TOKa, HAMpPsDKEHHs] C MCIOJIb30BAaHUEM AaHAJIOTOBBIX NPHOOPOB U
NAaTYUKOB (U3MUECKUX BEJIMYMH, CpPaBHUBATh pE3yJbTaThl HU3MEpPEHUH C Y4ETOM
3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

o MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PH3UYECKON BEIMYUHEI OT IPYTOM
C HCHOJb30BaHUEM MPSMBIX M3MEpPEHHUIl (3aBUCUMOCTh CONMPOTHUBIEHUS MIPOBOJHUKA OT



€ro JUIMHBI, IUIOIIAJHA ITONEPEYHOrO0 CEYEHUs W YAEIbHOTO CONPOTHUBIICHUS BEILECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HAIPSKCHUSA HA IIPOBOJHUKE,
UCCIIEZIOBAHUE TIOCJIEN0BATEIbHOIO M MAapaUIE]IbHOIO COCIUHEHWH IMPOBOJHUKOB):
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMpPAaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIenys
NPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YyJbTAThl MOJIYYEHHOH 3aBHCHMOCTU B BHJE
TabIUI U rpauKoOB, 1e]aTh BEIBOBI IO PE3yJIbTaTaM UCCIIEJOBAHNUS;

. NPOBOJUTh  KOCBEHHBIE  HM3MEpEHUA  (PU3MUYecKux  BeJWYUH  (yAesibHasd
TEIUIOEMKOCTh ~ BELIECTBA, COMNPOTUBJIEHHE MPOBOJHUKA, paboTa W  MOUIHOCTH
AJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJI€AYs NPEII0KECHHOW HHCTPYKIIUH, U BBIYUCIIATH 3HAYCHUE BEIIMUUHBL;

J coOnrofaTh MpaBWJia TEXHUKM O€30MacCHOCTH Mpu padoTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;
o XapaKTepu30BaTh MPUHIUIBI JCHCTBHS H3YYCHHBIX NPUOOPOB M TEXHUYECKUX

YCTPOUCTB C OMOpOM HAa WX OMUCaHus (B TOM YHCIIE: CHCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETpP, CYETUMK DJICKTPUICCKOU
DHEPTUH, DJIEKTPOOCBETUTEIbHBIC TPHOOPHI, HArpeBaTENbHBIC  AICKTPONPHOOPHI
(mpuMepbl), DIEKTPHUYECKUE TMPEAOXPAHUTEIH, JJICKTPOMATHHUT, JJICKTPOJABUTATENb
MOCTOSSHHOTO TOKa), HWCIIONB3Ysl 3HAHWUS O CBOHCTBAX (U3WYECKUX SBICHUN U
HEe00XoauMbIe GU3NIECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA U U3MEPHUTEIIBHBIC MTPHOOPHI TTO
cXeMaM W CXEMaTHYHBIM PHUCYHKaM (GKHJIKOCTHBIM TEPMOMETpP, TEPMOC, TICHXPOMETP,
TUTPOMETpP, IBUTATENIb BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI JJICKTPHUYECKHX IEMel ¢ IMOCIeIOBATEIbHBIM W IMAPAUICIBLHBIM COCTUHECHUEM
DIIEMEHTOB, pa3linyasi yCIOBHBIE 0003HAUEHUS HIEMEHTOB AJIEKTPUUECKUX IICTICH;

. MPUBOJIUTH TPUMEPHI (HAXOIUTh HHPOPMAIMIO O TpPUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHMs (U3MYCCKUX 3HAHUH B TIOBCECJHECBHON JKWU3HHM I OOCCIICUCHUS
0e30MacHOCTH Mpu oOpallleHHud ¢ npubopaMu U TEXHUYECKUMHU YyCTpOMCTBamu,
COXpaHEHHUsI 3/I0POBbS M COOIIOACHHSI HOPM SKOJOTHYECKOTO TIOBEICHUS B OKPY KaroIe
cpezne;

o OCYIICCTBJIATh TTOMCK WH(pOpPMAIUU (PU3NYECKOTO cojepkanus B MHTepHeTe, Ha
OCHOBE HWMECIOIINXCS 3HAHUW W TYTEM CPaBHEHHUS JIOMOJHUTEIBHBIX HCTOYHHUKOB
BBIICTISATh MH(POPMAIUIO, KOTOpasl SBISETCA NPOTUBOPEYMBON WIM MOXKET OBITh
HEJI0CTOBEPHOM;

o WCIOJIb30BaTh TIPH  BBIMOJHCHUM YYEOHBIX 3aJaHU  HAYIHO-TIOMYJISPHYIO
JUTEPaTypy (U3NYECKOTO COJICPKAHUS, CIPABOYHBIC MaTepHaNbl, PECypChl CETH
WuTtepner, Biaaerb mNpuéMaMH  KOHCIICKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUS
WH(GOPMAIIUK U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

o co3/aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPAaTKHE YCTHBIC COOOICHHUs, 00001mas
WH(POPMAIMIO U3 HECKOJBKMX HCTOYHHKOB (DU3UYECKOTO COJIEpkaHHUS, B TOM YHCIIC
nyOJIMYHO  MPEACTABIATh  PE3yAbTaThl  NPOSKTHOM WM HCCIENOBATEIbCKOM
NESATEIBHOCTH, TPU 3TOM TPAMOTHO HCIOJB30BAaTh W3YYCHHBIA TMOHITHHHBINA ammapar
Kypca (pU3UKH, COMPOBOXKIATH BBICTYIUICHHUE MMPE3CHTAIINCH;

. MIPY BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHUHN (PU3UYECKUX TPOIECCOB
pactupenensTh O0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C TIOCTABIICHHBIMH 3aJ[a4aMH,
CIICIUTh 3a BBIMOJHCHUEM IUTAHA JICWCTBHM M KOPPEKTHPOBATh €ro, ajJcKBAaTHO
OIICHUBAaTh  COOCTBEHHBIM  BKJIaJ B  JCATEIBHOCTh  TPYNIBI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aNMOJICHCTBUE, MPOSBIISiS TOTOBHOCTH pa3peniaTh KOH(IUKTHI.



K konmy oOyuenust B 9 KJacce IpeIMETHBIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:
. WCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCYETA, MATEpUAIbHAsl TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXaHUYECKOro IBHXKEHUs, Aepopmanus (ymnpyras, IUlacTUYEcKas),
TpPEHUE, HUEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MIEPETPY3KH, UEHTP TAKECTH,
abCoMIOTHO TBEPIOE TEJO, IEHTP TSHKECTU TBEPIOTO Tea, paBHOBECUE, MEXaHHMYECKHE
KoJie0aHusl U BOJIHBI, 3BYK, MH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUS
U TIOTJIONIeHMS, alb(da-, 6eTa- 1 raMMa-u3Jy4eHUs, U30TOIIbI, siIepHast SHEPTeTUKA;
. pa3nuyaTh SIBIEHUS (PABHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHENHOE BUKECHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE JIBHKEHUE, CBOOOAHOE MAaJEHUE TEJ, pAaBHOMEPHOE
JBIJKCHHE 110 OKPYKHOCTH, B3aUMOACHCTBHE Te€J, PEAaKTUBHOE JBUKECHUE,
KosiebaTeIbHOE JBIDKEHHE (3aTyXalollMe W BBIHYKJICHHBIE KOJeOaHMsI), pPE30HaHC,
BOJIHOBOE€ JIB)KEHHE, OTPAXKEHHUE 3BYKA, MPSIMOIMHENHOE paCIPOCTPAHEHUE, OTPAKEHUE
U IIPEJIOMIIEHHE CBETA, MMOJIHOE BHYTPEHHEE OTPAaKEHUE CBETA, PA3JI0KEHUE OEI0oro cBera
B CHEKTP M CIOXEHHUE CHEKTPaJbHbIX IBETOB, JAMCIEPCHS CBETa, ECTECTBEHHAs
pPaJIMOaKTUBHOCTh, BOBHUKHOBEHUE JTMHENYATOTO CIEKTpa U3IYYSHHS) IO OMHCAHHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JTEMOHCTPUPYIOIIUX JaHHOE (U3HYECKOE
SIBJICHUE;
. pacrno3HaBaTh TMPOSIBICHHE H3YYCHHBIX (DU3UYECKUX SBJICHUH B OKpYXKarollem
mMupe (B TOM yucie (U3UYEeCKUe SIBICHUsI B MPUPOJE: MPUIUBBI U OTIUBBI, TBUKEHUE
miaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE JIBUKECHUE JKUBBIX OPTAaHU3MOB, BOCIPHUITHE
3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, I[yHAMH, 3XO, L[BETA TEIl,
ONTUYECKHE  SBJICHUA B  MpUpPOjAe, OWOJIIOTMYECKoe  JIEHCTBHE  BUIMMOTO,
yIbTPaQHUOIIETOBOTO U PEHTTCHOBCKOTO W3JIYYEHUN, E€CTECTBEHHBIM pPaIuOaKTUBHBIN
($oH, KOCMUYECKHUE JTyYd, paAMOAKTUBHOE U3y4yeHUE MPUPOJHBIX MUHEPAJIOB, ACHCTBHE
PaAMOAKTUBHBIX M3IyYEHUI Ha OpraHu3M 4YeJOBEKa), IpU H3TOM MEPEBOIUTH
NPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN)
(bu3nuecKux sBJICHUM;
. ONMUCHIBATh HW3YYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, HCIOIb3YS
¢u3nyeckre BeNMWYMHBI (CpeAHssI 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBIKCHUM, YCKOPEHME, IIEpEeMELICHUE, IyTh, YIJIOBas CKOPOCTb, CUjIa TPEHUS, CHIIA
YIOPYTOCTH, CUJIa TAKECTH, YCKOPEHHE CBOOOJHOTO MaJeHus, BEC Teja, UMITYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHW4YeCcKas paboTa W MOIIHOCTh, NMOTEHIMAJIbHAs SHEPTUs Tea,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, IOTCHIMAJIbHAS DHEPrUs CXKATOW IPYKUHBI,
KUHETUYECKasl SHEPTus, MOJIHAs MeXaHU4ecKasi SJHeprusi, Mepruoi U 4acToTa KoueOaHuid,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, I0KAa3aTelb
NPEJIOMIICHUS CPEellbl), TPH OMUCAHWHM TPABUIBLHO TPAKTOBATh (PUIUYCCKUN CMBICIT
UCIIOJIb3YEMbIX BEIIMYUH, O0O3HAYCHHS] W €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
dbopMyIbl, CBA3BIBAIOUINE AaHHYIO (U3MUECKYIO BEJIMYMHY C JPYTMMHU BEJIMYMHAMU,
CTPOUTH TpadUKH U3yUYCHHBIX 3aBUCUMOCTEN (DU3MYECKIX BEITUYHH,
. XapaKTeprU30BaTh CBOICTBa Tel, (PU3UYECKUE SBJICHHUS M MPOIECCHI, HCIIONIb3Ys
3aKOH COXPaHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTECHMs, NMPUHIUI CYIEPIO3UIUN
CUJI, MNPUHUHUII OTHOCHUTENbHOCTH ['anmunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMS
HMMITYJIbCA, 3AKOHBI OTPAKEHHUSI U ITPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA10BOr0 U
MaccOBOTO YHCEJl IIPH SJIEPHBIX PEAKLUAX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alKMChIBaTh €0 MaTEMATUUYECKOE BBIPAKEHUE;



. OOBSICHATH (PM3UYECKHE MPOILECCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BRISIBISITh IPUUYUHHO-CIICACTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHHE W3 2—3 JIOTMYECKHX IIaroB ¢ OMOpod Ha 2—-3 M3y4YeHHBIX
CBOICTBa (PU3NUYECKUX SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

o pemath pacu€THble 3aJauu (OMUpAroIIMecss Ha CUCTEMY U3 2—3 ypaBHEHHIA),
UCIIOJNIb3Ysl 3aKOHBI M (POpMyJbl, CBsI3bIBaIOIIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHalli3a YCJIOBUS 3a/layd 3alUCBHIBATh KPATKOE YCIIOBUE, BBISBIATH HEJOCTAIOIINE WIIH
M30BITOYHBIE JTAaHHBIE, BBIOMPATh 3aKOHBI M (HOPMYJbI, HEOOXOAMMBIE JUISl pPELEHUS,
MPOBOAUTH PACUEThl U OLIEHUBATH PEATTUCTUYHOCTD MOTYYEHHOTO 3HAUCHUs (PU3HUECKOMN
BEJIMYHHBI;

J pacno3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HPHU MNOMOLIY (PU3UYECKUX
METOJI0B, UCIOJIb3Ysl ONIMCAHUE HCCIIEOBaHMS, BBIIEIATh IPOBEPSAEMOE MPEAIION0KEHNE,
OIICHMBATh TMPABWJIBHOCTh TOPSAKAa TPOBEACHHUS WCCIENIOBaHUSA, JeTaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOJCHUI 1 ONBITOB;

. MPOBOJUTH OMBITHl MO HAOMIONEHUI0 (PU3NYECKUX SBICHUM WU (U3UUECKUX
CBOMCTB Ten (M3ydyeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs SHEPIUH,
3aBHCHMOCTD Meproia KoieOaHui Mpy>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU
OPYXKUHBl ¥ HE3aBUCUMOCTh OT aMIUTUTYAbl MallbIX KoOJIEOAaHUH, NPSIMOIMHEHHOE
pacipoCTpaHEHUE CBeTa, pa3joKeHUe OeIoro cBeTa B CHEKTP, M3YYEHUE CBOWCTB
M300pakeHUsl B IUIOCKOM 3€pKajieé U CBOMCTB M300pa)KeHMsI MpeaMeTa B COOMparoIieit
JMH3e, HAO0/IeHNe CTUIONTHBIX U JIMHEWYaThIX CHEKTPOB M3IYUYEHHS): CAMOCTOSTEIILHO
coOupaTh YCTaHOBKY U3 M30BITOUHOTO Habopa 00OpynOBaHUs, OMKMCHIBATH XOJ OMbITA U
€ro pe3yJabTaThl, GOPMYIHPOBATH BHIBOIbI;

. MIPOBOJIUTH NMPH HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeieNsis CpeaHee
3HAYeHHE M3MepseMoil BeNMUYMHBI ((OKYCHOE pPACCTOSIHHE COOMpAloIel JIMH3BI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEepUTEILHOTO TPUOopa);

o MPOBOJAUTh  HCCJIENOBAaHHWE  3aBUCUMOCTEHM  (QU3MYECKUX  BEIUYMH  C
UCIIOJIb30BAHUEM MPSAMBIX M3MEPEHMHM (3aBUCUMOCTb IIYTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM  JIBIKEHHMHM 0e3 HayalbHOM CKOpPOCTH, Nepuojaa KoyiebaHui
MaTEeMaTH4YEeCKOr0 MasgTHHKA OT JJUHBI HUTH, 3aBUCMMOCTH YIJla OTPa)KEHHsI CBETa OT
yria majeHusi ¥ yria MNpejloMJIeHUs OT YIJia NajJeHMs): IUIAaHMPOBATh MCCIEIOBAHHE,
CaMOCTOATEIbHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBAaTh pe3yJabTaThl IOJy4YEeHHOU
3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BHJE TaOMUI] U IpadUKOB, JeNaTh BBIBOJBI 11O
pe3ynbTaTaM UCCIe10BAHNUS;

. MPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIHYUH (CpeIHssl CKOPOCTb U
YCKOpPEHHE Teda MPH PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOTHOIO MafCHHUS,
KECTKOCTh TMPYKHUHBI, KOIPPUIMEHT TpEeHUs CKOIBKEHMs, MexaHudeckas pabora u
MOIIHOCTh, YaCTOTa U MepUuoj KoieOaHUN MaTeMaTUYeCKOro U MPYKUHHOTO MasiTHUKOB,
ONTUYECKasi Cujla COOMPAIOIIEH JIMH3bI, paAMOAKTUBHBINA (POH): TIIAHUPOBATH U3MEPEHUS,
coOupaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBIIIOJHATH HM3MEPEHUS, CIENys
NPEIJIO)KEHHONM MHCTPYKIMHM, BBIYUCIATH 3HAUYCHHWE BEJIMYMHBI M aHAIU3UPOBATh
MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTA U3MEPECHUN;

. coOmolaTh TpaBUiIa TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpPHBIM
000py1I0BaHHEM;
o pa3nuyaTh OCHOBHBIE IPU3HAKHM M3yYCHHBIX (PU3UYECKUX MOJIENICH: MaTepruanbHas

TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYEYHBIM MCTOYHMK CBCTA, JIy4, TOHKasdA JIMH34,
IJra"HeTapHas MOACIIb aTOMAa, HYKJIOHHAsA MOJICJIb aTOMHOTI'O A1pa,



. XapaKTepU30BaTh MPHUHIMIBI JEHCTBUA H3yYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOUCTB C ONOPOIl Ha UX ONMUCAHMS (B TOM YHUCIE: CHUAOMETP, AATUYUKHU HOJIOKEHHMS,
paccTosTHUS U YCKOPEHUs, paKkeTa, 3X0JI0T, OYKU, IEPUCKOI, GoToanmnapar, onTHYECKHe
CBETOBOJIbI, CIIEKTPOCKON, JIO3UMETp, Kamepa BuibcoHa), HCHIOIB3ysS 3HAaHUA O
CBOMCTBaX (PU3MUECKUX SIBICHUIN U HEOOXOAMMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

o UCIIOJIBb30BAaTh CXEMbl M CXEMATHYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKHX
YCTPOWCTB, U3MEPUTEIbHBIX HNPUOOPOB M TEXHOJOTMYECKHUX IPOLECCOB IMPH PELICHUU
y4eOHO-TIPAaKTUYECKUX 3a]a4, ONTHYECKHE CXEMBbl JUIsl MOCTPOEHHUS H300paKEHUU B
IUIOCKOM 3€pKajie U coOuparoleil TuH3e;

o IOPUBOANUTE TPHUMEPHl (HAXOAUTh HHMOPMALMIO O MpUMeEpax) MNPaKTHYECKOIO
UCIOJIb30BaHMs (U3MYECKUX 3HAaHU B TOBCEIHEBHOM MU3HU MJs oOecreueHus
0e30macHOCTH Mpu oOpallleHuH ¢ npubopaMH U TEXHUYECKHMHU YyCTpOMCTBamH,
COXpaHEHUs 37J0POBbs M COOJIIOJIEHHUS] HOPM 3KOJIOTHYECKOI0 MOBEJICHUS B OKpYXKaroIein
cpene;

. OCYIIECTBJIATh MOUCK HHpopMauuu (usmdyeckoro conepxkanus B HWHTepHere,
CaMOCTOSITENbHO (QOPMYNHPYs TMOUCKOBBIA 3ampoc, HAXOAUTb NYyTH ONpEIeTICHUS
JIOCTOBEPHOCTH TOJYYEHHOM HH(OpMaluyd Ha OCHOBE MMEIOLIUXCS 3HAHUN U
JIOTIOJTHUTEIIbHBIX NCTOYHUKOB;

. UCIOJIb30BaTh MPHU BBIMOJHEHUM YUEOHBIX 3aJaHUA HAyYHO-TIONMYJSPHYIO
JUTEPaTypy (PU3NYECKOTO COJEp)KaHUs, CIPaBOYHbIE MAaTEpUaNbl, PECYpChl CETU
WntepHer, BnageTh NpuEMaMud  KOHCIIEKTHPOBAaHUS  TEKCTa, MpeoOpa3oBaHuUs
UH(pOpMALMU U3 OTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

. co3laBaThb COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(GOpPMALIUM M3 HECKOJbKMX MCTOYHHMKOB (PU3MUECKOT0o cojAepk aHHus, TyOIMYHO
IPEJICTABIATh PE3YJIbTAThl MPOEKTHON WIIM UCCIEA0BATENBCKON AEATEIBHOCTH, IIPU 3TOM
IPaMOTHO MCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBIN anmapaTr u3y4aeMoro pasjaena Gu3nKu
U COMPOBOXKJATh BBICTYIUJICHUE INpe3eHTalrel ¢ y4éToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.






TEMATHUYECKOE IINTAHUPOBAHUE

7 kaacc (68 4.)
HaumenoBanue pasjaesioB | Kou-Bo OcHoBHBIE BUABI JeITeILHOCTH
IIporpammHoe cogepkaHue 0P
U TeM y4eOHOr0 mpeJiMeTa | 4acoB yqanuxcs
Pa3znes 1. ®u3uka u ee poJib B NO3HAHUHU OKPYxKa0Iero mupa (6 4)
®dusnka — HayKa o mpupoje. | 2 ®uszuka — Hayka O 1npupoze. | BeriBinenue pasznuuui Mexay | bubnmoreka [HOK
SBnenuss npupoasl. Pusnyeckue | GU3NYECKHUMU u xumuyeckumu | https://lesson.edu.ru/
SIBJICHHS: MEXaHUYECKHE, TEIUIOBBIC, | IPEBPALICHUSMHU. PacnosnaBanue u
AIIEKTPUYECKHE, MarHuTHbIC, | kiaccupukanus  (QU3NUECKUX  SBJICHMIA:
CBETOBBIE, 3BYKOBBIE MEXaHHYECKUX, TEIJIOBBIX, MIEKTPUICCKUX,
MarHUTHBIX U CBETOBbIX. HaOmiomenuwe u
onucanne GU3HIECKUX SIBJICHUN
OuznyecKue BeIUINHbBI 2 ®dusznyeckue BennuuHbl. M3mepenne | OnpeneneHue 1LeHbl  JeleHus  IuKaibl | bubnuoTeka LHOK
¢busnueckux BenuunH. Pusnyeckue | u3MepurenbHoro mpubopa. Msamepenwue | https://lesson.edu.ru/
puOOopEI. [TorpemiHOCTh | TMHEHHBIX Pa3MEPOB TN U MPOMEKYTKOB
U3MEPECHUM. MexnyHaponHas | BpEMEHH € yY4ETOM  NOTPEIIHOCTEH.
cucTeMa eMHMIL N3mepenue 006bEMa KUIKOCTH U TBEPAOTO
Tena. M3Mepenue Temmeparypel  IpH
MOMOIIN  JKUJKOCTHOTO TEpMOMETpa U
JaTddKa ~ TEeMIIepaTtypbl.  BbImonHeHHE
TBOPYECKUX 3aJJaHUN 10 MOUCKY CHOCOOOB
U3MEpeHUs HEKOTOPBIX bu3nIeCcKuX
XapaKTepUCTHK,  HampuMep,  pa3MepoB
MajbIX OOBEKTOB (BOJIOC, TMPOBOJIOKA),
yAaNEHHBIX 00BEKTOB, 0O0JIBIINX
paccTosiHUH, MaJTbIX MIPOMEKYTKOB
BpemeHn. OOcyxIeHue mpeamaraeMbix
Croco00B.
EctectBenHo- HAyYHBIN | 2 Kak ¢buznka u npyrue | Beigsumkenne — rumote3,  00bsACHsAOmMUX | bubnuoreka [HOK
METO/I TO3HAHHS CCTECTBCHHBIC  HAyKH  M3Y4YaioT | IPOCThIC SIBIICHHUS, Hampumep: — modemy | https://lesson.edu.ru/
npupoay.  EcTecTBeHHO-HayuHBIM | OCTaHABIMBACTCS JBUXKYIIIEECS o
METOJl TIO3HAaHWS: HAOJIOJCHWE, | TOPU30OHTAIBHOW TIOBEPXHOCTH  TeJO;




MMOCTAaHOBKA HAy4YHOI'O  BOIPOCA,
BBIABHUKCHHUEC TTUIIOTC3, BKCHepI/IMeHT
10 MPOBEPKE THIOTE3, OOBICHCHHE
HaOmomaeMoro sBicHusa. OnucaHue
(UBUYECKUX SIBJICHUH C TTOMOIIBIO
MOJCTICH.

oYeMy B JKapKyl0 MOroay B CBETJIOH
OCKAEC TMPOXJAAHEH, YEeM B TEMHOM.
[Ipennoxxenue croco6oB MIPOBEPKHU
runote3. llpoBeneHue wucciaenoBaHus 10
pOBEpKe KaKou-1100 TUIIOTE3bI.
ITocTpoenue MIPOCTEUIINX MOZeIen
(bu3nvecKkux sBICHUN (B BHUAC PHCYHKOB
WIN CXEM), HalpuMep MaJIeHUe INpenMeTa;
IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA.

azje 2. [lepponayanbHble CBeeHNs 0 CTPOEHUH BelecTBa (5 4)

CTpOGHI/IC BCIICCTBA

CrpoeHue BellecTBa: aToOMbl H
MOJIEKYNbI, MX pa3Mepbl. ONbITHI,
JIOKa3bIBAOIINE JUCKPETHOE
CTPOCHHE BEIECTBA.

HaGmtonenne u uHTepnpeTanus OIBITOB,
CBUJETEIbCTBYIOINX 00 aTOMHO-
MOJIEKYJSIPHOM ~ CTPOCHHMH  BEILECTBa:
ONBITBI C  PacTBOPEHHEM  Pa3IHMYHBIX
BelecTB B Bojie. OrieHKa pa3MepoB aTOMOB
U MOJIEKYJT c WCTIOJIH30BAHUEM
¢dororpaduii, MOIYYEHHBIX HA AaTOMHOM
CUJIOBOM MHUKPOCKOIIE (ACM) —
nabopatopHass pabora mo Tteme: «OleHKa
quaMeTrpa aroMa METOJOM  psAoB  (C
UCIIOJIb30BAaHUEM dororpaduii)».
Omnpenenenne pasMepoB MajbIX TEJ

bubnuoreka [HOK
https://lesson.edu.ru/

JIBrxenue " JBmwxenune yactun BeniecTBa. CBsa3p | Habmonenune u oOwsicnenne 6poyHoBckoro | bubmmoreka LIOK
B3aUMO/ICHCTBHE YaCTHII CKOPOCTH  JIBUXKCHHS YaCTHIl C | IBMOKeHHs ®  sienust  auddysun. | https://lesson.edu.ru/
BEIIIECTBA TEMITEPaTYpPOH. bpoynoBckoe | [IpoBeneHre u OOBSICHEHHE OIBITOB IO

JIBUJKECHHE, qubdy3us. | HAOMIOJEHUIO  TEIJIOBOIO  PacCHIMpPEHUst

BzaumopeiicTBue yactuiy BemiecTBa: | ra3oB. [IpoBeneHne u 0ObSCHEHHE OIBITOB

NPUTSDKEHNE U OTTAIKUBAHUE. Mo OOHAPYXKEHUIO CHJI MOJICKYJISPHOTO

MPUTSHKCHUS U OTTAJIKUBAHHS

ArperatHbie COCTOSIHUS ArperaTtHble cocTosiHUS BeulecTBa: | Onucanue (¢ HCIOIb30BaHUEM MPOCTHIX | bubnuoreka [HOK
BeIIIeCTBA. CTPOCHHE Ta30B, JKUJAKOCTCH | | MOJENel) OCHOBHBIX pasiuuuii B ctpoenuu | https://lesson.edu.ru/

TBEPABIX (KPUCTALTUYECKHUX) TeIl.
B3anmoCBsA3p MeEXIy CBOMCTBAMH

ra3oB, JKHAKOCTEM U
O0bsacHeHne MaJION

TBEPABIX  TEll.
CKUMAEMOCTHU




BEIIECTB B Pa3HBIX arperaTHbIX
COCTOAHUAX u ux
ATOMHO-MOJICKYJISIDHBIM CTPOCHHEM.
OcoOenHocTH arperatHblx
COCTOSTHUI BOJIBI.

KUJIKOCTEH ©  TBEPABIX Tel, OONbIION

CKUMAEMOCTH ra3os. OOpsAcHEHUE
coxpaHeHHs (GOpMbI  TBEPIBIX TEI U
TEeKy4eCTH SKUJIKOCTH. [IpoBenenue

OIBITOB, JIOKAa3bIBAIOIUX, YTO B TBEPIOM
COCTOSIHUM BOJIbl YacCTUIBl HAaxXoOIATCS B
CpeAHeM  Jaiublie  JIpyr  OT  jApyra
(WIOTHOCTh MEHBILE), YEM B HKHUJKOM.
YcraHoBieHnue B3alMOCBSI3H MEXTY
OCOOCHHOCTSIMU ~ arperaTHbIX COCTOSIHUM
BOJbl M  CYLIECTBOBAaHHMEM  BOJHBIX
opranusMoB (MC — 6uonorusi, reorpadust).

Pasznea 3. /IBukenue u B3aumojaeicTeue teJa (22 4)

MexaHnueckoe IBUKEHUE.

MexaHanu4deckoe JBHKCHHE.
PaBHOMepHOE W  HepaBHOMEpPHOE
newxkenue. Cxopocts.  Cpenssist
CKOpOCTb ~NPHU  HEPAaBHOMEPHOM

JIBWKEHUH. Pacuér mytu u BpeMeHHU
JBUKCHUS.

HccnenoBanue paBHOMEPHOIO JBUKEHUS,
orpejeneHue ero npusHakos. HaGmonenue

HEPaBHOMEPHOTO JIBIDKCHUS u
OIlpelieJIeHre €ro OTJINYMI oT
paBHOMepHOTO JABWkeHUs. OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JBUKEHUS
(mrapuka B KUJIKOCTH, MOJEIN
JNEKTPUYECKOTO  aBTOMOOWIIA H  T.I.).
Onpenenenue cpenHein CKOpPOCTH

CKOJNIb)KEHUsI Opycka WM [Iapuka 1o
HaAKJIOHHOM IIOoCcKOocTH Perrenme 3amad Ha
onpeNieJIieHue MyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTIO JBYDKEHU. AHanus
rpadUKOB 3aBUCHMOCTH IMYyTH U CKOPOCTHU
OT BPEMEHHU.

bubnmmoteka HOK
https://lesson.edu.ru/

Nuepuus,
IJIOTHOCTE.

Mmacca,

SIBneHue nHepUMH. 3aKOH MHEPLIHH.
B3anMopeiicTBue Tenm Kak INpUYMHA
U3MEHEHUS CKOPOCTH JBH)KCHHUS
Ten. Macca kak Mepa HHEPTHOCTH
tena. IlnotHocts BemecTBa. CBA3b

OOBbsicHEeHHE U TPOTHO3UPOBAHUE SIBICHUM,
00yCIIOBJICHHBIX WHEpLHEN, HApUMep, YTO
MIPOUCXOJUT NPU TOPMOKEHUH WU PE3KOM
MaHEBpE aBTOMOOMIIS, no4yemMy
HEBO3MO)XHO  MTHOBEHHO  IPEKPATUTh

bubnuorexa LHOK
https://lesson.edu.ru/




IUIOTHOCTH C KOJIMYECTBOM MOJICKYIT
B eqUHHIIE 00BbEMA BELIECTBA.

JBUKCHHE HA BEJIOCHIIENIC WM CaMOKaTe U
T. 1. IlpoBegeHue u aHamM3 OIBITOB,
JNEMOHCTPUPYIOIIUX H3MEHEHHE CKOPOCTH
JBUKEHMSI TeJla B pe3yjbTaTe JEHCTBUSA HA
Hero Jnpyrux Ten. Pemenue 3amay Ha
OTIpeIeIeHuEe Macchl Tesa, ero oobéma u
wiotTHocTu. [IpoBenieHue U aHaau3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBHUCUMOCTh
U3MEHEHHUsI CKOPOCTH Teja OT €ro Macchl
Ipu B3auMozeucTBuu Ten. M3mepenwue
Macchl Tela Pa3IUYHBIMH  CHOCO0aMHu.
Onpenenenue IUVIOTHOCTH  Tela B
pe3yinbTaTe H3MEpPEHUs €ero Macchl U
o0bEMma.

Cuna. Buner cui.

15

Cuna KaK XapaKTePUCTHKA
B3aMOIEHCTBUA TEIl. Cuia
VIOPYrOCTH U  3aKOH ['yka.

WU3mepenne cuiabl C  MOMOIIBIO
JUHAMOMeETpa. SIBIeHHE TATOTEHUS
u cuia Tspkectu. Cuila TSDKECTH Ha
Ipyrux IaHetax. Bec  rtena.
Hesecomocts.  CrokeHHE  CHIIL,
HaIIPaBJICHHBIX 10 OJHOM MPSAMOM.
PaBHopelictBytomas  cui.  Cuna
TpeHusl. TpeHue CKOJNBXKEHUS U
TpeHue nokos. TpeHue B mpuposae u
TEXHHKE.

N3ydyeHne B3aUMOJEHCTBUSA KAK IPUYUHBI
U3MEHEHHUs CKOPOCTM Tejla WIU  €ro
nedopmaruu. Onucanue peabHBIX
CUTYyAalMi B3aMMOJICHCTBHS TEJI C TOMOILBIO
MOJIeIe, B KOTOPBIX BBOJUTCS IOHATHE U
n3o0paxenue cuibl. M3ydeHue cuibl
ynpyroctd. HccnenoBaHue 3aBUCUMOCTH
CHJIBI YIIPYTrOCTH oT YIUTUHEHUS
pPE3MHOBOrO IIHypa WM TPYXHHBI (C
IIOCTPOCHUEM rpaduka). AHanus
NPAKTUYECKUX  CHUTyallMd, B  KOTOPBIX
MPOSABIISETCS JEHCTBHE CHIIBI YIPYrocTU
(ynpyrocte Msi4a, KpPOCCOBOK, BETOK JepeBa
U Jp.). AHamu3 CcUTyalud, CBS3aHHBIX C
SIBJICHUEM TATOTEHUS. OOmbsicHeHne
OpOMTANLHOTO  ABW)KEHHUS  IUIAHET ¢
HCIIOJIb30BAHUEM SIBJICHUSI TATOTEHUS U
3akoHa uHepHuu. V3MmepeHue Beca Tena C
MOMOIIbI0  AuHaMoMeTpa. (OOocHOBaHHE

bubnuoreka [HOK
https://lesson.edu.ru/




3TOTO crmocoba W3MEpeHHus. AHaIW3 U
MOJICJIUPOBAHUE  SIBJICHUSI HEBECOMOCTH.
DKCIEepUMEHTAIBHOE TIOJYYCHHE IpaBuja
CIIOKEHHUS CHWJI, HAMpaBJICHHBIX BJOJb
ofHON mpsiMoil. OmnpenesieHUe BETUYUHBI
paBHOACUCTBYIOWIEH Ccuil. M3ydeHue cuiibl
TPEHUS CKOJIBKCHUS ¥ CUJIBI TPEHHS TTOKOSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT CWJIbI JaBIICHUSI U CBOWCTB TPYIIMXCS

NOBEpXHOCTEH. AHaNU3  MPaKTHYECKUX
CUTyalluli, B  KOTOPbIX  IpOSABIAETCA
JEUCTBHE CWJIBI TPEHMS, MCIOJIb3YIOTCS

CrocoObl €€ yMEHBIIECHUS WIH YBEIHUCHUS
(xaTaHue Ha JbDXKaX, KOHbKaX, TOPMOXKEHHE
ABTOMOOMIISA, WCIIOJIb30BaHUE
MO/IIIUITHUKOB, MJIaBaHue BOJHBIX
JKUBOTHBIX M Jp.). Pemenune 3amau c
HCIIOJIb30BaHUEM (opMyn Uil  pacuéra
CUJIBl TSIKECTH, CHUJIbl YIPYTOCTH, CHIIBI
TPEHUSI.

Pa3nen 4. JlaBiieHune TBEpABIX Tel,

JKHAKOCTeN U ra3oB (22 1)

JlaBiienue.
JABJICHUS
TeJIaMH,
razamu.

[Tepenaua
TBEPABIMU
KUAKOCTAIMU U

Jasnenue. CnocoObl yMEHbLICHUS U
yBEIMUYEHUS JaBicHUs. JlaBineHue
ra3a. 3aBHCHMOCTb JaBJICHMs Trasa
oT 00BbEéMa, Temmepatypsl. Ilepenaua

JaBJICHUA TB épI[I)IMI/I TCJIaMU,
JKAAKOCTSIMA Y ra3zaMd. 3akoH
ITackansa

AHamu3 ©  OOBSCHEHHE  ONBITOB U
NPAaKTHYECKUX  CUTYyallMi{, B  KOTOPBIX
nposBisieTcs cuia nasiaeHus. O60cHoBaHME
CHOCOOOB  YMEHBIIEHUSI M YBEIMUYEHUS
JIaBIICHHUSL. Wzyuenue 3aBHCUMOCTH
JaBJICHUS raza oT 00bEMa U TeMIepaTyphl.
N3yuenne 0COOEHHOCTEH nepeaadn
JABJICHUS TBEPIABIMU TEIaMU, KHUIAKOCTIMU
n razamu. OOOCHOBaHWE PE3yJIbTATOB
OTIBITOB 0COOEHHOCTSIMU CTpOEHUS
BEIIECTBA B  TBEPJAOM, JKHUAKOM H
ra3000pa3HOM COCTOSTHUSIX.

bubnmmoreka [HOK
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DKcIepUMEHTaIIbHOE JI0Ka3aTeabCTBO
3akoHa [lackans. Pemenue 3anad Ha pacuér
JIaBJIEHUs! TBEPJIOTO Tela.

JlaBneHue KU IKOCTH.

3aBUCUMOCTb JIaBJIEHUS JKUJKOCTH
or ruybunsl.  [IHeBMaTHueckue
MAaIlUHBI. I'mppocratnueckuit
napaznokc. CooOIaroniyecs: cocyapl.
['mppaBinyeckre MEXaHU3MBI.

HccnegoBanne 3aBUCHMOCTH  JIaBIICHUS
KUJKOCTH OT TJIYOMHBI TIOTPY)KEHUS U
IUIOTHOCTH OKHAKOCTH. HaOmrogenne u
00BsACHEHHE TUPOCTATUYECKOTO
napajokca Ha ocHoBe 3akoHa Ilackans.
N3yuenue COOOIIAIOIINXCS COCYJIOB.
Pemrenne 3amay Ha pacu€r gaBieHUs
JKUJKOCTH. OOBsicHEHHE MPUHIIUIA
JIEUCTBUS THAPABIAYECKOTO npecca,
ITHEeBMAaTUYECKUX  MallMH. AHanu3 |
OOBSCHEHHE  MPAKTHUYECKUX  CUTYyaIluH,
JEMOHCTPUPYIOLIUX MPOSBICHUE aBICHUS
KUJIKOCTH W 3akoHa [lackans, Hampumep

bubnuoreka [HOK
https://lesson.edu.ru/

IIPOLIECCOB B OopraHusme npu
rJ1yOOKOBOIHOM HBIPSIHUH.
ATMoc(hepHoe aBlIeHHeE. Atmocdepa 3eman u atMocepHoe | DKCepuMEHTaIbHOE oOHapyxeHue | bubnuorexa I[HOK

JIaBJICHUE. [Mpuuunsbl | atmocepHoro  masienus. Awnanmu3  u | https://lesson.edu.ru/

CYILLIECTBOBaHMS BO3/AYIIHOM | OOBSICHEHHE OMNBITOB W  NPAKTUYECKUX

000104KH 3emiu. OneIT | cuTyauuid, CBSI3aHHBIX C  JIEHCTBUEM

Toppuuennu. N3mepenue | atmoceproro  napineHus. OObsCHEHHE

aTMoc¢epHOro JABJICHUS. | CYIIECTBOBaHUs aTtMmocepbl Ha 3emie u

3aBUCHUMOCTh aTMOC(EpPHOTO | HEKOTOPhIX IUIAHETaX WM €€ OTCYTCTBUS

JaBJICHUS OT BBICOTBI Had YPOBHEM
Mopsi. [lpubopsl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

Ha Japyrux mia"erax u Jlyne. OObsicHeHHe
U3MEHEHMsI IUIOTHOCTH  aTMocdepbl ¢
BBICOTOM W 3aBUCHUMOCTH aTMOC(HEpPHOro
JlaBJIeHUsl OT BBICOTHI. Pemnienue 3azad Ha
pacu€t armoceproro nasnenus. U3yuenue
yCTpOMCTBa GapoMeTpa-aHepoua.

JlelicTBue XUAKOCTH U Tas3a
Ha TOTPYKEHHOE B HHX

JlelicTBMEe JKHMIKOCTM W Tras3a Ha
MOIPY’KEHHOE B HUX  TeJO.

DKCcrepuMeHTAIbHOE oOHapyXeHHe
JNeWcTBUS  JKMOKOCTM M rasa  Ha

bubmmoreka LHOK
https://lesson.edu.ru/




TCJIO.

BriTankuBaromias (apxumMenoBa)
cuna. 3akoH Apxumena. [lnaBanue
Ten. Bo3ayxormaBanue.

NOrpyk€HHOEe B HUX Teno. OmnpezneneHue
BBITAJIKUBAIOLLECA CHWJIbI, JEUCTBYIOLIECH Ha

TENO,  TOTPYXEHHOE B IKHJKOCTb.
[IpoBenenne u  OOCYXIECHHE  OIIBITOB,
JEMOHCTPHUPYIOLITHX 3aBUCHMOCTh

BBITAJIKUBAIOLLECA CHWJIbI, JEUCTBYIOLIECH Ha
TEJO B XKUAKOCTU, OT 00bEMa MOTPYyKEHHOU
B JKMJIKOCTh YacTH TeJla U OT IUIOTHOCTH
xuakoctu.  IIpoBepka  He3aBUCHMOCTHU
BBITAJIKUBAOIIEN CHJIbI, JAEHCTBYIOIIECH HA
TE€IO0 B IKUAKOCTH, OT Macchl Tena.
HccnenoBanue 3aBUCHUMOCTH Beca Tela B
BOJIe OT 00BEMA MOTPYKEHHOM B KUAKOCTH
yactu  Tena.  Pemenne  3agay Ha
IPUMEHEHNE 3aKOHAa ApXHMMeNa U YCIOBHS
[IJIaBAHUSA TelL KonctpynpoBanue
apeomeTpa WM KOHCTPYUPOBAHUE JIOAKU U
OIpeIeIICHNE €€ TPY30ITOIbEMHOCTH.

Pa3nen 5. PaGora m momHocTh. JHeprus (13 4)

PaGora 1 MOIITHOCTB.

Mexannueckast pabora. MOUTHOCTb.

DKCcrepuMEeHTAIbHOE onpeaeIeHue
MEXaHUUECKOM paboThl CHIIBI TSXKECTU IMPH
MajeHUM Tela W CUJIbl TPEHus Mpu
pPaBHOMEPHOM IIE€PEMELICHUM Tela 1o
TOPU30HTAIILHOM  NOBEpXHOCTU.  Pacuér
MOIIIHOCTH, Pa3BUBAaEMON MpPU MOABEME IO
nectHune. PemeHne 3agad Ha  pacuér
MEeXaHU4eCKOI paboThl M MOIITHOCTH.

bubnmmoreka [HOK
https://lesson.edu.ru/

[IpocTeie MEXaHU3MBI.

[TpocTeie MeXxaHU3MBI: pblyar, OJIOK,
HaKJIOHHasg miockocTe. IIpaBuio
paBHOBecusi pbiyara. llpuMeneHue
IIpaBWJla PpPaBHOBECUS phlyara K
010Ky . «3o0150TOC MIPaBUIION
MEXaHUKH. KT IIPOCTBIX

OnpeneneHrie BBIMTPHIIA B CHIIE MPOCTHIX
MEXaHH3MOB Ha  IpUMEpe  pblyara,
MOABWKHOTO W HEIMOABMIKHOIO OJIOKOB,
HakJIOHHON  1IockocTu. HMccnemoBanue
YCIOBUS paBHOBECHUS pbryara.
O6napyxeHue CBOMCTB TPOCTBIX

bubnmoreka HOK
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MeXaHHU3MOB. [IpocTbie MeXaHU3MBbI
B OBITY U TEXHUKE.

MEXaHHU3MOB B PA3IMYHBIX HHCTPYMEHTAX U
MPUCTIOCOOTCHUSX, UCTIONB3YEMBIX B OBITY
U TEXHUKE, a TaKXKE B )KUBBIX OpraHU3Max.
DKCIEePUMEHTAIBHOE JI0Ka3aTeNNbCTBO
paBeHcTBa  pabOT mpU  NPUMEHEHHUH
npoctbix Mexanu3moB. Onpenenenue KIT/]
HAKJIOHHOM TUIOoCKOCTH. Pemienue 3ama4 Ha
NpUMEHEHHE TpPaBHUJIa PAaBHOBECHS phluara
u Ha pacuét KII/I.

Mexannyeckas SHEpIusl.

Mexannyeckas JHEprus.
Kunernyeckass W NOTEHUUAIbHAs
sHeprus. lIpeBpameHue omHOro
BHJAa MEXAaHWYECKOM DHEPIUU B
JIpyroi. 3aKOH COXpaHEHUs! SHEPTUU
B MEXAHMUKE.

DKCrepuMEHTAIbHOE oInpeaeecHue
WU3MEHEHUs KHHETUYECKOU "
HOTGHIIHB.JII:HOﬁ OHEpIruu TCJIa IpU C€ro
CKaTbIBAHMM II0 HAKJIOHHOW IUIOCKOCTH.
DopMynMpoOBaHHE Ha OCHOBE
VICCIIEZIOBAHHUS 3aKOHa COXPaHECHHUS
MexaHndyecko  sHepruu.  OOcyxineHue
IpaHuLl IPUMEHUMOCTH 3aKOHA COXPaHEHUs
SHEPTHH. Pemenue 3a/1a4 c
UCIIOJB30BAaHUEM  3aKOHA  COXPaHEHUs
SHEpPTUH.

bubnmmoteka HOK
https://lesson.edu.ru/

8 ku1acc (68 4.)
HaumenoBanue pasaenoB u | Koa-Bo OcHOBHBIE BU/bI 1eSITE€ILHOCTH
IIporpammHoe coaepkanue 0P
TeM Y4eOHOro npeamMera 4acoB yYaluxcs
Pa3pnea 1. TenioBsble siBaenns (29 4)
Crpoenue u cBoiictBa | 7 OcHoOBHBIE nonoxxenus | Habmonenne  w uHTepnperauus | bubnuoreka [HOK
BelecTBa MOJICKYJIIPHO-KMHETUYECKOW  TEOPUH | OMBITOB,  CBHJETENbCTBYIOIMX 00 | https://lesson.edu.ru/

CTpoeHus  BemecTtBa.  Macca

TIOJIOXKCHUA

pasMEpbl aTOMOB U MOJICKYII. OHBITLI, BCIICCTBA: OIIBITBI C PACTBOPCHUCM
MOATBCPIKAAOIIUEC OCHOBHBIC | pa3JIMYHBIX BCIICCTB B BOAC. Pemenne

MOJ'ICKy.TIS[pHO-KHHQTH‘-IGCKOfI TCOPHHU. | AaTOMOB MJIM MOJICKYJI B CAWHUIIC

U | aTOMHO-MOJICKYJISIPHOM CTPOCHUU

3aga4 IO OICHHWBAHHIO KOJIHYCCTBA




Mogenu  TBEPAOro, KHIKOIO U
ra3000pa3HOro COCTOSIHHU BEIIECTBA.
Kpucrammnueckue u amop(dHbie Tela.
OObscHEHUE CBOICTB rasos,
KUJIKOCTEH U TBEPIBIX TEJI HAa OCHOBE
MOJIOKEHUM
MOJICKYJISIPHO-KMHETUYECKON TCOPHH.
CMaunMBaHUE W KalWJISPHBIC SBJICHUS.
TemaoBoe paciIMpeHHe U CKATHE.

00BéMa BelecTBa. AHAIM3 TEKCTa
JIPEBHUX  aTOMHUCTOB  (Hampumep,
¢parmenta mosmel  Jlykpenms  «O
MpUPOJIE BEIEH») C H3JIO0KEHUEM
00OCHOBAaHHMH  aTOMHOM  THIIOTE3bI
(cMbIciOBOE YTEHUE). Onenka
yOeIUTEeTbHOCTH 3THX OOOCHOBaHUM.
OOvbsicHeHne OpOYHOBCKOTO
NBUKEHUS, siBiIeHUs 1uddy3un u
pa3nmuuuii MeX y HHMHM Ha OCHOBE
IIOJIOKEHUI MOJIEKYJISIPHO-
KHHETHYECKOM  TEOPUH  CTPOCHUS
BemiectBa. OOBICHEHHE OCHOBHBIX
pasiMuuii B CTPOEGHHMHM  Ta3oB,
KUJIKOCTEH ¥ TBEPABIX TeI €
HCII0JIb30BAHUEM MMOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHn
cTpoeHust  BemiecTBa. [IpoBeneHue
OIIBITOB o BBIpAIIMBAHHUIO
KPUCTAJIJIOB TOBAPEHHOM COMM WU
caxapa. [IpoBenenue u o0OBsCHEHHE

OIIBITOB, JEMOHCTPHUPYIOIIUX
KaMWUISpHbIE SBJICHUS U SIBJICHUE
cmaunBanug.  OOBSICHEHHE  PoOJU
KAWL PHBIX SABIICHUM JUTSt
TIOCTYIIJICHU A BOJAbI B OpraHnusm

pacrenuil. HaGmonenue, nposereHue
u 00BsiCHEHUE OIBITOB o
HaAOJIIOZCHUIO TEIJIOBOTO PacIIUpPEHUs
ra3oB, JKUJIKOCTEM M TBEPIBIX Tell.
OObsicHeHHe  coxpaHeHHs 00bEMa
TBEPABIX TeJN, TEKYYECTH KUAKOCTHU (B
TOM YHCIIE, Pa3HUIIBl B TEKYYECTH JJIS




pPa3HBIX KHUAKOCTEH), NaBJICHUs Tasa.
[IpoBenenue OIIBITOB,
JTEMOHCTPHUPYIOIITNX 3aBHCHMOCTD
JABJICHUS BO3[yXa OT €ro o0béMa u
HarpeBaHUsl WIM OXJIAKICHUS, U HX
OOBSICHEHHME Ha OCHOBE aTOMHO-
MOJICKYJIIDHOTO  YYeHHS.  AHanu3
MPAKTUYECKUX CHUTYallui, CBS3aHHBIX
CO CBOMCTBAaMM TIa30B, >KHJKOCTEH H
TBEPIBIX TEI.

Tennosbie IIpOUCCChI.

22

Temmneparypa. CBsi3b TeMIieparypsl co
CKOPOCTBIO  TEIUIOBOTO  JIBHDKCHHS
YaCTHII. Buytpennss SHEPIHUsl.
Croco0Obl  M3MEHEHUsT BHYTpPEHHEU
SHEpIuu: Terionepesaya U
COBEpLICHHE paboTEL. Bunel
TEIJIoNepelaun:  TeMJIONPOBOIHOCTS,
KOHBEKIHs, H3nydeHue. KomndecTBo
TEIJIOThI.  YJIeNbHAs  TEIUIOEMKOCTb
BemlecTBa. TemiooOMEH U TEmIoBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOIO
Oananca. [InaBieHue u oTBepieBaHME
KPUCTAJUIMYECKUX BELIECTB. Y IeNIbHas

TEII0Ta TIJIABJICHUSL.
[TapooOpa3zoBanue u KOHACHCAIIUS.
Ucnapenne. Kunenue. YpaenbHad
TEIJIoTa napooOpa3oBaHUsl.
3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS
oT atMochepHOro JTABJICHUSI.
Bnaxxnocts BO3/1yXa. OHeprus
TOIUIUBA. VY nenbHas TerIoTa
CrOpaHusl. [TpuHIIATIEI paboThl
TETUIOBBIX JIBUTATeINeun KI1/

O6ocHOBaHME TMpaBUI  U3MEPEHHS
temriepaTypbl. CpaBHEHHUE Pa3IMYHBIX
CIIOCOOOB  W3MEpEHUsT W IIKajl
TEeMIIepaTyphI. Ha6monenue u
00BsICHEHUE OTIBITOB,
JEMOHCTPUPYIOLIUX A3MEHEHUE
BHYTpEHHEHl ~ SHepruu  Tema B

pe3ysabTaTe Terionepenadyd u paboThI
BHEIIHUX cui. HaOmogenue wu
OOBSCHEHHE OIBITOB, OOCYXIEHUE
MPaKTUYECKUX CUTYaIIHH,
JEMOHCTPUPYIONTUX Pa3INYHbIE BHUJIbI
TEIUIONEpEIayr: TEIJIONPOBOJIHOCT,
KOHBEKIIUIO, W3JIy4YEHHE.
HccnenoBanue SIBICHHS TEIUIOOOMEHA
MpU  CMEIIMBAaHUU  XOJIOJHOW U
ropsraeit BOJBI. HaOmronenune
YCTAaHOBJICHUSI TETJIOBOTO PABHOBECHS
MEXIy Tops4ed M XOJOJHOH BOIOW.
Onpenenenue (u3mepenue)
KOJIMYECTBA TEIUIOThI, MOJYYEHHOI'O
BOJION TIpU TEIJIOOOMEHE C HarpeThiM
METaJITINYCCKUM LHUAJTAHPOM.

bubnuoreka [HOK
https://lesson.edu.ru/




TEIUIOBOTO  JIBUTraTens. TersoBbie
JIBUTATENIM W 3allUTa OKpYKarolleu
cpenpl.  3aKOH  COXpaHEHUS U
npeBpalliCHUuA OSHCEPIrUHM B TCIUIOBBIX
nporeccax.

Omnpenenenne (M3MepeHne) yaAeIbHON
TEIUIOEMKOCTH  BellecTBa. PereHne
3a/la4, CBSI3aHHBIX C BBIYHCICHUEM
KOJIMYECTBA TEIUIOTHI U TEILIOEMKOCTH
IpU TEIUI00OMEHe. AHAIM3 CHUTYaIlul
MIPAKTUIECKOTO UCIIOJIb30BaHUSA
TEIUIOBBIX  CBOICTB  BEIIECTB U
MaTepuaioB, HANpUMEp, B IEIAX
9HEProcOepeKeHus: TEeTUIOU30JIALIUS,
sHeprocoeperarme KPBIIIIH,
TEPMOAKKYMYJIATOpPHl ¥ T. [
HaGntonenue sBieHuil ucnapeHus u
KOHJICHCALIUU. UccnenoBanue
mpolecca  MCHapeHus  Pa3IudyHbIX
kuakocreil. OObsicHEHHE — SBIIEHUI
WCIIapEHUsl U KOHACHCAIIMU Ha OCHOBE
aTOMHO-MOJIEKYJISPHOTO yYeHUsI.
HabGmonenue u o0bsicHeHne mpoiecca
KUIICHUS, B TOM YHCJIE€ 3aBHCHUMOCTHU
TEMIIEPATypbl KHUIICHHUS OT JABJICHUS.
Onpenenenue (u3mepeHue)
OTHOCHUTENILHON BJIQXKHOCTH BO3/yXa.
HabGmronenne mpoliecca IUTaBIEHUS

KpUCTATIIHICCKOTO BCIIICCTBA,
Halrpumep, Jbaa. CpaBHeHI/Ie
IIpo1EeCCoOB IIJ1aBJICHUA

KPUCTAJUTMYECKUX TeT U pa3MArdeHUs
NP HarpeBaHUU aMOpPQHBIX Tell.
Omnpenenenue (M3MepeHHUE) yIEIbHOM
TETUTOTHI TUTABJICHUS JbJA.
OObsicHeHHEe SIBIIEHUH IUIaBJICHUS U
KPHCTAJUIM3Al[Ml Ha OCHOBE AaTOMHO-
MOJICKYJISIPHOTO ~ y4yeHus. PemieHue




3aJa4, CBSI3aHHBIX C BBIYHCIEHUEM
KOJIMYECTBA TEIUIOTHI B IpOIeccax
TeIJIonepeladyl  TpU  IUIABJICHUU U
KPUCTAJUIU3ALIUH, UCIIapeHUHU u
KOHJICHCAllUU.  AHanu3  CUTyalui
MPAKTUYECKOTO0 MPUMEHEHUs SIBICHUN
IJIaBJICHUS u KPUCTAJUTH3AIINH,
HarpuMep, MOJIYYCHHE CBEPXUYHCTHIX
MaTepHaJioB, COJIeBas TIpejika W Jp.
Anamuz  pabotel W OOBSICHEHHE
NpPUHIMIIA  JCHCTBUS  TEILUIOBOTO
JIBUrartelid. BrelunclieHre KoianyecTBa
TEIIOTHI, BBIIEISIOIIEr0CS npu
CrOpaHUU Pa3JIMYHBIX BUIOB TOIUIMBA,

u KIIJI gBurarens. OOcyxaeHue
9KOJIOTHYECCKUX MOCJICICTBUM
HCITOJIb30BaHUS JIBUTaTEIICH
BHYTPEHHETO CTOpaHMs, TEIUJIOBBIX W
TUAPOIIEKTPOCTAHIINM.

Pa3nen 2. DjekTpuyeckne 1 MarHuTHble sisjienus (39 4)

DNeKTpUuYECKue
3apsoKeHHbIE — Telna
B3alMOJEICTBUS

3apsbl.

u

ux

Onextpuzamus  Ten.  JIBa  pona
ANEKTPUUYECKUX 3aps/i0B.
B3aumoneicTeue 3apsKEHHBIX — Tell.

3akon Kysnona (3aBUCHMOCTH CHIIBI
B3aMMOJICHCTBUS 3apsHKEHHBIX TEN OT
BCJIMYMHBI 3apaa0oB W paCcCTOAHUSA
MEXIy TellaMu). DIEKTPUIECKOE TOJIe.

Hanpsxénnocts JJIEKTPUYECKOIO
TOJIS. [Tpyruun  cynepno3suuuu
INEKTPUIECKUX roJsien (Ha
KayecTBeHHOM ypoBHe). Hocutenu
ANEKTPUYECKUX 3aps/i0B.

OneMEHTApHBIN IIEKTPUUECKUN 3apsil.

Habmronenne u mpoBeneHUE OMBITOB
o AIEKTPHU3ALUU Tem npu
CONPUKOCHOBEHUM WU  UHAYKIUEH.
Hab6monenue u 00BICHEHHE
B3aUMOJICUCTBUSL ~ OJHOMMEHHO U
pPa3HOMMEHHO  3apsOKEHHBIX  TeJl.
OObsicHeHHe TpPUHIMIIA  JIEHCTBHS
anekTpockona. OObsICHEHUE SBIICHUN
3JEKTPU3ALMUUA TP CONMPUKOCHOBEHUU
TeI ¥ WHAYKIMEH C MCIOJIb30BAaHUEM
3HAHUH O HOCUTENSAX DIEKTPUUYECKHUX
3aps/ioB B BemiecTBe. Pacmo3HaBaHue
1 O0BSICHEHHE SIBJICHUI DIIEKTPU3AIlUU

bubnuoreka LHOK
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Ctpoenne aroma. I[IpoBogHukKM U
JTUAJIEKTPUKUA.  3aKOH  COXpaHEHHUS
ANEKTPUYECKOTO 3apA/a.

B IIOBCEIHEBHON Xu3HU. Halbironexnue
u 00BICHCHHE OIIBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXpaHEHUs
ANEKTpUYECcKOro 3apsna. Habmonenue
OTIBITOB T10 MOJICTUPOBAHUIO CHUIIOBBIX
JIMHUN 3JIEKTPUYECKOIO OJIA.
HUccnenosanue IEUCTBUA
3JIEKTPUYECKOTO TOJIsI HA MPOBOAHUKHU
U JUDJICKTPUKH.

[TOCTOSIHHBIN 2IEKTPUYECKUN
TOK.
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DNEeKTPUIECKHUI TOK. VYcnosus
CYIIECTBOBAHHUS JEKTPHUECKOIO TOKA.
Hcrounukn IIOCTOSIHHOI'O TOKA.
JleWicTBUSL ~ 2JEKTPUYECKOTO  TOKa
(TemyoBoe, XUMUYECKOE, MAarHUTHOE).
DNEeKTpUYECKU TOK B JKUIKOCTAX H
razax. OnekTpuueckas 1uenb. Cuna
TOKa. OJIEKTPUYECKOE HaIPSHKCHHUE.
ConpoTuBieHue IIPOBO/IHUKA.
Y aenpHOE CONPOTUBIIEHUE BEIIECTBA.
3akon Owma uid yyacTKa LeMu.
[locnenoBarenpbHOoEe W MapajuieNnbHOE

COeIMHEHHE TPOBOAHUKOB. Paborta m
MOIIHOCTb ~ DJIEKTPUYECKOIO  TOKA.
3aKoH Jxoyns—Jlenua.

DneKTpuYecKue Iend U NOTpeOuTenH
ANEKTPUYECKOM dSHEpruu B  OBITY.
Kopotkoe 3aMbIkaHue.

HaGmronenne  pasnuyHbBIX  BHJIOB
JICHCTBUSL  DJIGKTPHUUECKOTO TOKa U
oOHapyKCHHE dTUX BUIOB JICHCTBHS B
TIOBCEHEBHOM ku3HU. HalOnroneHue
BO3HHKHOBEHUSI Ta30BOTO paspsijga |
IEKTPUUECKOTO TOKa B JKHUIKOCTH.
COopka U HCIBITAHUE BJIEKTPUUECKON
[enu TMOCTOSHHOTO ToKa. M3mepeHue
CUJIbI TOKa amnepmeTpom. M3mepenue

INEKTPUYECKOTO HaNPsKEHUS
BOJIETMETPOM. [IpoBenenue u
00BsICHEHHE OIIBITOB,
JEMOHCTPUPYIOIINX 3aBUCHUMOCTh
INEKTPUYECKOTO COIIPOTHBIICHUS

HpOBOJIHI/IKa OT €r0 JJIMHBI, IJIOIIaan
MOMNEPEYHOI0 CEUYEeHHs] W MaTepuaa.
UccnenoBanme 3aBUCHMOCTH  CHIIBI
TOKa, MPOTEKAIOILIET0 Yepe3 Pe3ucTop,
OT CONpPOTUBIICHHUSI pe3UcTOpa U
HamnpsbkeHus Ha pesucrtope. [IpoBepka
MpaBUJIa CIIOKEHUs HANPSIKEHUU NpU
MOCJIeI0BATEIbHOM COEJUHEHUU ABYX
pesuctopoB. [IpoBepka mpaBwmia aJis
CWIbl TOKa TMpU  MapajuIeIbHOM
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COCMHEHUU  PE3UCTOPOB  AHanu3
CUTyallull  IIOCJENOBAaTENbHOIO U
napasuieIbHOTO COEIMHEHUS
MIPOBOIHUKOB B JOMaITHUX
JNEeKTpUYECKuX ceTax. Pemenue 3amauy
C WHcnoib3oBaHueM 3akoHa Oma u
dbopmyn  pacuéra  INEKTPUYECKOTO

COTIPOTHUBIICHUS pu
MOCIIEI0BATEIbHOM U TapalljielIbHOM
COCTMHCHUH MIPOBOTHUKOB.
Omnpenenenue paboTsI
ANEKTPUYECKOT0 TOKA, IPOTEKAIOLIETO
gyepes pe3ucTop. Omnpenenenue
MOIIIHOCTHA  JJIGKTPUUECKOTO0  TOKa,
BbIJIEJISIEMON Ha pesucrope.

HccnenoBanue 3aBUCUMOCTH  CHJIBI
TOKa 4epe3 JIAMIIOYKY OT HaIpsiKEHUs

Ha  HeH. Omnpenenenne  KIIJ
HarpeBaTes. HccnenoBanue
peoOpa3oBaHus SHEPruu npu

NOABEME Tpy3a DJIEKTPOABUIATEIIEM.
OObsicHeHHE yCTpOMCTBAa M MpUHIUIA
JENCTBUSA JIOMAIITHUX
AJIEKTpOHArpeBaTeNbHbIX  MPHUOOPOB.
OObsicHeHHEe  NPUYUH  KOPOTKOTO
3aMbIKaHHWS M TPUHLUINA JEHCTBUS
IJIaBKUX IpefoxpaHuTenen. Pemenue
3ala4  C HCIHOJB30BAHMEM 3aKOHA
Jxoyna—Jlenna.

MarauTHBIE SBICHUS.

ITocTossHHBIC MarHuThI.
BzaumopeiicTBue HOCTOSTHHBIX
MarHuTOB. MarautHoe noJie.
MarautHoe T1oJe 3eMIM M €ro

Uccnenosanune MarguTHOTO
B3aHMOJICHCTBHS MMOCTOSTHHBIX
MAaArHmToOB. I/IsyquI/Ie MArdmTHOT O
MOJIsI TIOCTOSTHHBIX MAarHuTOB MPHU HX
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3HAUYCHME I KU3HU Ha 3emiie. OmbIT
Opcrena. MarunutHoe noJie
AJIEKTPUYECKOTO TokKa. IlpumeHeHue
3JEKTPOMArHUTOB B TEXHHKE.
JeiicTBue MAarHMTHOTO IIOJI  Ha
MIPOBOJTHUK v TOKOM.
DIEeKTPOABUTATENb TTOCTOSHHOTO TOKA.
Hcnonws3oBanue 3y1eKTpOaBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX H Ha
TpaHCIIOpTe.

00bEINHEHN N u paszieNeHuN.
HUccnenosanue MAarHuTHOTO
B3aUMOIEUCTBUSA IIOCTOSHHBIX

MAar"guToOB. I/I3yquHe MAarauTHOI'O
IMoJis1 MMOCTOAHHBIX MArHMTOB IIPU HX

00bEeTMHEHUN u pa3aeleHuN.
[IpoBenenue OITBITOB 10
BU3yalIM3allMd  TOJS  TMOCTOSTHHBIX
MarHuTOB. N3yuenue SIBJICHHS
HaMarHM4vBaHUs BCIIICCTRA.
HccnenoBanue NEeNCTBUA
3JIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpEJIKY. [IpoBenenue OITBITOB,
JEMOHCTPUPYIOIITNX 3aBHCHMOCTE

CWJIbl B3aUMOJCUCTBUS KATYUIKH C
TOKOM H Mardura OT CHJIBl H
HalpaBJICHUsT TOKA B  KaTyIIKe.
AHanmM3  CUTyalliii  TPaKTUYECKOTO
OPUMEHEHUS DIIEKTPOMAarHUToB (B
OBITOBBIX TEXHUYECKHX YCTPOMCTBAX,
IIPOMBILUIEHHOCTH, MEJIUITUHE).
N3ydeHue neicTBUS MarHUTHOTO TTOJIS
Ha TMPOBOJHUK C TOKOM. HM3yueHue
JNIEUCTBUS BIIEKTPOABUTATESA.
H3mepenue KILJ
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKHU.
Pacno3znaBanne m aHanu3 pa3iIMUHbBIX
MPUMEHEHHI AJIEKTPOJIBUTATENEH
(TpaHCcmopT, OBITOBBIE YCTpPOWCTBA M

zp.).

BHCKTpOMaFHI/ITHaH
HHIAYKOUW.

OneIThI ®dapanes. SBnenue
3JIEKTPOMAarHUTHON VHYKIWH.
[IpaBuno Jlenua. Dnekrporeneparop.

OmBITEL IO HCCIEOOBAHUIO SBIIEHUSI
3JIEKTPOMATrHUTHOMN WHIYKIUU:
HccleJoBaHle U3MEHEHUN 3HAa4YCHUS U
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SHEPrUHu.

CriocoObl NOJy4YeHUsl 3JIEKTPUYECKOM | HallpaBJIeHUs MHAYKIMOHHOTO TOKA.
SHEPTHUH. DNEeKTPOCTAaHLIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX

9 kaacc (102 4.)

HaumenoBanue pasgenoB | Kosa-Bo OcHoBHbIE BU/IbI 1€ TEJIbHOCTH
IIporpamMmmHoe coaepskaHue 0P
U TeM y4eOHOro nmpeiMera | 4acoB yqammxcst
Pa3znen 1. Mexannueckue siiaenus (40 4)
Mexannueckoe apmwkenue u | 10 Mexanunueckoe JIBIDKCHME. | AHAIIM3 ©  OOCYXJeHuEe pa3nuuHbiXx | bubmuoreka [HOK
CIIOCOOBI €r0 OMMCAHUSI. MarepuansHas  Touyka.  Cucrema | IpUMEpOB MexaHWYecKoro aBrkeHwus. | https://lesson.edu.ru/
oTCUérTa. OtHocutenbHOCTh | OOCYyX/I€HHEe TpaHul] HTPUMEHUMOCTH
MEXaHHYECKOTO JBUKCHUS. | MOJIETH «MartepuagbHas TOUKA.
PaBHOMepHOE npsMosinHeiiHoe | Onrucanne MEXaHWYEeCKOTO  JABFIKEHHUS
JIBUKCHHE. HepaBHomMepHoe | paznuuHbiMu  criocobamMu  (ypaBHEHHUE,

npsiMoJiuHeHoe JBHkeHue. CpenHss
U MIHOBEHHas CKOpPOCTb Te€lla IIpU

HCPpaBHOMCPHOM JBUWXKCHUU.
Yckopenue. PaBHOyCKOpEHHOE
prlMOJII/IHGfIHOG JABMOKCHUC.
CBobosHOe nasieHue. OnbIThI

lNanmmnes. PaBHOMepHOE BUKEHHE IO
okpyxHoctu. Ilepmon u wyacrora
oOpamienusi. JluHeliHas u yryioBas
CKOpOCTH. LlenTpocTpemMurenbHoOe
YCKOpEHHE

tabnuia, rpaguk). AHaIU3 >KU3HEHHBIX
CUTyallull, B KOTOPBIX IPOSBISIETCS
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO
nBkeHus. HabGmronenne MexaHMYEcKoro
JBYDKEHUSI Tela OTHOCHUTEIBHO pPa3HbIX
ten orcuéra. CpaBHeHHe TyTedl H
TPaeKTOPUI ABMKEHHS OJJHOTO U TOTO Ke
TeJla OTHOCUTENIBHO Pa3HBIX TeJ OTCUETa.
AHnanus TEeKCTa Ianunes 00
OTHOCHUTEJIEHOCTH JIBYDKEHUS;
BEIMIOJIHEHUE  3aJaHUi 10  TEKCTY
(cmpicioBoe  utenme).  OmnpenencHue
CpeIHEell CKOpPOCTH CKOJIbXKEHHUs Opycka
WIM JIBUWKEHUS IIAapUKa M0 HAKJIOHHOU
IUIOCKOCTH. AHaiW3 U OOCYyXKIEeHHE
CMoco00B MPUOIMKEHHOTO OINpe/IeIeHUs
MTHOBEHHOW cKopocTH. OrmpeneneHue




CKOPOCTH  PaBHOMEPHOTO  JBM)KCHUSA
(mrapuka B JKUJIKOCTH, MOJICIIN
AJICKTPUYCCKOTO aBTOMOOWJII M T. II.).
Omnpenenenue myTH, NPONIEHHOTO 32
JaHHBIH ~ MPOMEXKYTOK  BPEMEHH, H
CKOpOCTH Teja Mo rpaduKy 3aBHCUMOCTH
OyTH  PABHOMEPHOTO  JBUXKEHHSI  OT
BpeMeHu.  OOCyxaeHue  BO3MOXKHBIX
MPUHIIAIIOB JeicTBUS pubopoB,
U3MEPSIONINX CKOPOCTh (CITHIOMETPOB).
Boluncnenue myTM M CKOPOCTH MpH
PaBHOYCKOPEHHOM MPSAMOJIMHETHOM
JBUKCHUH Tena. Omnpenenenue
OPOHICHHOTO TYyTH W YCKOPCHHS
JBUKEHHSI TeJa 1Mo rpaduKy 3aBUCUMOCTH
CKOpOCTH PaBHOYCKOPEHHOTO
OPSIMOJIMHEMHOTO JBIDKEHUS Tena OT
BpemeHH. [IpoBepka rUmOTe3bl: CI MPU

PaBHOYCKOPEHHOM JBUKECHUU oe3
Ha4yaJIbHOM CKOPOCTH MyTH OTHOCATCS KaK
psin HEUETHBIX qiucell, TO

COOTBETCTBYIOLIME TPOMEKYTKA BPEMEHHU
OMHAKOBBI. OrmnpeneneHre yCKOpPEeHUs
Tella MPU PABHOYCKOPEHHOM JBUKECHUH
[0 HAaKJIOHHOW IuIOCKOCTH. W3MepeHue
Tepro/ia U YacTOThl OOpaIieHus Teja 1o
OKpykHOCTH. OrmpeznelieHne CKOPOCTH
PaBHOMEPHOTO  JBUXKEHHS  Tela IO
OKpyXHOCTH.  Pemenune 3agau  Ha

OIMPECACIICHUC KHHEMAaTHYCCKHUX
XapaKTCPUCTHUK MCXaHHUYCCKOI'o
JABMKCHUA Pa3InYHBIX BUJO0B.

Pacno3naBanue u npuOIMKEHHOE




OIHCaHKE Pa3IMIHBIX BUJIOB
MEXaHHYECKOTO JBUKCHHS B MPUPOAC H
TexHuke (Ha TmpuMepax CBOOOIHO
MaJaroNINX Tell, JBMKEHUS JKHBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U

Jp.)

BsaumopeiicTBue Tel.

20

ITepBriii 3akon Hprotona. Bropon
3akoH Hsrorona. Tperunii 3akoH
Herorona. IlpuHumn cynepnos3unuu
cun. Cuna ynpyroctu. 3akoH ['yka.
Cuna  TpeHwus: cuina  TpeHus
CKOJIbXKCHUS, CHJIa TPEHHS TOKOS,
apyrue Buabl TpeHus. Cuiia TSKECTH
M 3aKOH BCEMHPHOTO TSATOTCHHS.
YckopeHue CBOOOJHOTO — MajeHUS.
JBwxenue mianer Bokpyr ComHia.
IlepBas  kocmuyeckas  CKOpPOCTb.
HesecomocTb " Meperpy3KH.
PaBHOBECHME MaTepHaJIbHON TOYKH.
AOQCOJIIOTHO TBEPI0€E TEJO.
PaBHoBecue  TBEpHOro - Tema ¢
3aKpEIUVIEHHOW  OCBIO  BpAILCHMS.
MowmenT cuisl. LienTp TskecTu.

HaGmronenue u oOCYXIEHHE OIBITOB C
JIBIDKEHUEM Tela TpPU  YMEHBIICHUU
BJIUSIHUSL JIPYTUX TEN, MPENsATCTBYIOLIUX
NBIDKEHUIO. AHanu3 Tekcra [ammies ¢
ONMCAaHUEM MBICJICHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO  3aKOH  WHEPIUU;
BBIIIOJIHEHHE  3aJlaHuil 10  TEKCTY
(cmbicmoBoe  utenue).  OOcyxkneHue
BO3MOKHOCTH BBITTOJIHCHUSA 3aKOHa
WHEPIIMM B  Pa3JIMYHBIX  CHUCTEMax
orcuéra. HalGmonenue u oOcyxkaeHue
MEXaHWYECKHUX SIBJICHUH, MPOUCXOISAIINX
B cucreme orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHXKCHHH
OTHOCHUTEIBLHO KaOMHeTa ¢busuKy.
JlelicTBUSA C BEKTOpaMHU CHUJI: BBIIIOJIHEHUE
3aJJaHUH TI0 CJIOKEHHWIO M BBIYUTAHMIO
BEKTOPOB. Habmronenue u/unm
MPOBE/ICHHUE OMBITOB, IEMOHCTPUPYIOLIUX
3aBUCMMOCTh  YCKOpPEHHsI  Tejla  OT
MPUIOKEHHOM K HEMY CHJIbI U Macchl
Telna. AHainu3 U OOBSICHEHHE SBJICHHUH C

HUCIOIb30BaHUEM BTOPOTO 3aKOHAa
Hrrorona. Pemenue 3a1a4 C
HUCIOIb30BaHUEM BTOPOTO 3aKOHAa

HeroToHa ® mnpaBwiia CIIOXKEHUS CHIL
OnpeneneHne  KECTKOCTH  MPYKUHBI.
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Ananus CUTYallUH, B KOTOPBIX
HaOMoMaTes ynpyrue aegopmanuu, u
uX OOBSCHEHHE C  HCIOJIb30BAHHEM
3akoHa ['yka. Pemenue 3amau ¢
UCIIOJIb30BaHUEM 3aKOHa I'yka.
HccnenoBanue  3aBUCHUMOCTH  CHIIBI
TpPEeHUS CKOJIbXKEHUS oT CHUJIBI
HOpManbHOTO gaBieHus. OOcyxaeHue
pe3ynbTaToOB UCCIIeIOBaHUS.
Omnpenenenne Kod(p(UIMEHTA TPEHUS
CKoJbXeHusl. M3MmepeHue Cuibl TpEeHUS
MTOKOS. Pewenne 3a1a4 c
UCIIONIb30BaHUEM (OPMYINIBI U CHJIBI
TPEHUSI CKOJILKCHHS. AHAN3 JBUKEHUSA
Te1 TOJNBKO TOJ JCHCTBUEM  CHIIBI
TSOKECTH  —  CBOOOJHOrO  MAaJICHUS.
OObsiCHEeHHE HE3aBHCHUMOCTH YCKOPEHHUS
CBOOOJHOrO TMaJeHus OT Macchl Tena.
OneHka BETUYMHBI CHIJIBI TATOTEHHS,
JEUCTBYIOIIEH MEXAY JABYMs TelaMu
(mnmst pa3HbIX Macc). AHanM3 JBUKECHUS
HEOECHBIX TeNl TMOJ JCHCTBUEM CHJIBI
TATOTEHUS (c HCIIOJIb30BaHUEM
JOTIOTHUTEBHBIX HUCTOYHUKOB
uHpopmanuu). Pemenwe 3amay ¢
HCIIOJIb30BAaHUEM  3aKOHa BCEMHPHOTO
TATOTEHUS U POPMYIIBI JIJIs pacuéra CHUIIbI
TSOKECTH. AHAIIN3 OPUTHHAIBHOTO TEKCTA,
OMMCHIBAIOUIETO  NPOSBICHHUS  3aKOHA
BCEMHPHOTO  TSTOTEHHUS, BBITIOJHECHUE
3aJlaHui TI0 TEKCTYy (CMBICIOBOE YTEHUE).
HaGmronenne u oOCyKaeHHnEe OMBITOB IO
W3MEHEHUI0 Beca Tejla MPU YCKOPEHHOM




IBIDKECHUN. Ananns YCIIOBUU
BO3HUKHOBEHUSI HEBECOMOCTH u
neperpy3KH. Pemenne 3a1a4 Ha

OmpeJieJIeHue Beca Tella B Pa3IMYHBIX
YCJIOBHSIX. AHQJIU3 CHUJI, IEHCTBYIOIINUX Ha
TEIIO, IIOKOSIIIECeCS Ha orope.
Onpenenenne LIeHTpa TSKECTH
pa3IUYHBIX TEJ.

3aKOHBI COXpaHCHUA
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Nmnynse Tena. N3menenue
uMmnynasca. Mmnynec cuibl. 3akoH
COXpaHEHMs HMILylbca. PeakTuBHOE
IBUKCHHE. MexaHudeckas paboTta u
MolHocTh. PaboTta cun  TsDKecTH,
ynpyroctH, TpeHus. CBs3b SHEPIUu U

pa0Gotbl. IloTeHuManbHas SHEPrus
Tena, MOJHATOrO HaJ IOBEPXHOCTHIO
semuid.  [loreHumanbHas — sHeprus
ckatol npyxkuHbl. KuHernmueckas

sHeprusa. Teopema O KUHETHYECKOMU
SHEPIHH. 3aKoH COXpaHEeHUs
MEXaHUYECKOU JHEPTUU

HabGmonenne u 00cCyXI€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Iepeady HMITyjIbca
OpU  B3aUMOJEHCTBUM  TE€J,  3aKOH
COXpaHEHUsI HMITyJIbca IpHU aOCOIOTHO
YIPYrOM U HEYNpPYyroM B3auMOJECHCTBUU
TeN. AHajau3 CUTyalud B OKpYXarolleu
KU3HA C  HCIIOJIB30BAHMEM  3aKOHa
COXpaHeHus ummyibca. Pacno3HaBaHue
SBJICHUS PEAaKTHBHOIO JIBWJKEHUS B
npupose u TexHuke. [I[pumeHeHune 3akoHa
COXpPaHEHHsA MMIylbCca U1 pacyéra
pe3ysbTaTOB B3aUMOJEUCTBUSA Ten (Ha
IpUMepax HEYNpYroro B3aUMOICHCTBUS,
yIPYTroro HeHTPaNIbHOI0 B3aUMOEHCTBHS
JBYX OJUHAKOBBIX TEJl, OAHO U3 KOTOPBIX
HenoJBWXHO).  Pemenme 3amau ¢
UCIIOJIBb30BAaHUEM 3aKOHA  COXPaHECHMS
uMmnynbsca. OmnpeneneHue pabOThl CHIIBI
YyIOPYroCTM TIpU MNOABEME TIpy3a C
WCIIOJIb30BAHUEM  HEMOJBUKHOIO U
MIO/IB’KHOTO OJIOKOB. N3mepenue
MOIIHOCTH. M3MepeHue mNoTeHIanbHON
SHEpruu  ynpyro  JaedopMHpPOBAHHOM
NpYXXHUHBL. 3MepeHne KHHETHYEeCKOU
DHEPruu Tejla M0 JJUHE TOPMO3HOIO
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OyTU. OKCHEPUMEHTAIbHOE CpaBHEHHE
W3MEHEHUS MOTEHIIUATBHOM u
KMHETUYECKOM  SHEpruid  Tena  Opu
IBIDKEHUU II0 HAKJIOHHON INIOCKOCTH.
DKcrepuMeHTallbHas IPOBEpPKa 3aKOHA
COXpaHEHHUS MEXaHMYECKOW PHEPruu MpHU
ceobomHoM  magenuu.  [IpumeHenue
3aKOHa  COXPAHEHHS  MEXaHUYECKOMN
SHEPruu JUId pacyéra MOTEHIMAIBHON U
KMHETUYECKOW SHeprui tena. Pemienue
3alad  C  HMCIOJb30BaHWEM  3aKOHA
COXpaHEHUS MEXaHUYECKOU IHEPTUH.

Pa3zgen 2. Mexanuueckue KoJed

aHus 1 BOJIHBI (15 4)

MexaHnnueckue KoJjieOauus.

KonebarenpHoe JIBIDKCHUE.
OcHOBHBIE XapaKTePUCTUKH
KOJICOaHMIA: Nepuo/I, 4yacTorTa,
aMIuiaTyga.  Marematuyeckumn - U
MIPYXKUHHBIN MasSTHHUKH.
[IpeBpamenue SHEPTUH npu
KoJIe0aTeIbHOM JBKEHUU.
3aryxaroiue KoJIe0aHusL.

Boeinyxxnennsie konebanus. Pezonanc

HaGmronenue konebanuii moj AeicTBUEM
CHJI  TSDKeCTH M YOPYrocTd |
oOHapy)XeHHE TOJ00HBIX KOJeOaHuil B
OKpYyXaroleM Mupe. AHanu3 KoyeOaHHit
rpy3a Ha HHTH W Ha TMPYyXKHUHE.
OnpeneneHre  4acTOTHl  KOJIeOaHMIA
MaTeMaTHIeCKOTO " IPYKHHHOTO
MasTHUKOB. Habmonenue u oObsicHEHHE
SBJIICHUS ~ pe3oHaHca.  McciempoBanue
3aBHUCHUMOCTH nepuoja Kose0aHuit
MOJIBEIICHHOTO K HUTHU Tpy3a OT JJIUHBI
HuTH. [IpoBepka He3aBUCUMOCTH TIEpHOa
KoJieOaHUW Tpy3a, TMOJBEHIEHHOTO K
JIeHTe, OT Macchl rpy3a. HaGmronenue u

o0cyxaeHue OIILITOB,
JEMOHCTPHUPYIOIINX 3aBHCHUMOCTh
nepuoja KoJieOaHui MPY>KUHHOTO
MasiTHUKAa OT MaccChl Ipy3a M JKECTKOCTH
NIPYKUHBI. [IpumeHeHne
MaTeEMaTH4ECKOI0 u IPYKUHHOTO
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MasTHAKOB B KadeCTBE MOJEICH s
ONMCaHUsA KoJIe0aHUI B OKpYXKarolleM
mupe. Pemienue 3amad, CBsA3aHHBIX C
BBIYMCJICHUEM WJIM OLCHKOH 4YacTOTHI
(mepuonma)  KoJieOaHUM. N3mepenune
YCKOpPEHUsI CBOOOTHOTO Ma/ICHUS.

Mexanuueckue
3BYK.

BOJIHBI.

Mexanngeckue BojiHBL.  CBoMcCTBa
MEXaHW4YeCKuX BOJH. [IpomonbHbie U
MOIEepPEYHbIC BOJIHBI. J[JIMHA BOJHBI U
CKOpOCTH e€  pacmpocTpaHEHHS.
MexaHn4ecKue BOJIHBI B TBEPIAOM
TeNe, CEeMCMMYECKHE BOJIHBL. 3BYK.
I'poMKOCTh 3Byka W BBICOTA TOHA.
Otpaxenue 3Byka. WHOpa3sByk u
YIIBTPa3BYK.

OOnHapyxeHue W aHaju3 BOJHOBBIX
SIBJICHHUM B OKPYXalIIEM  MHpE.
Habmonenue pacnpocTpaHeHus
IMPOAOJBHBIX W IIOICPCUYHBIX BOJIH (Ha
MOJIelM) ¥ OOHapy>KEHHE aHaJOTUYHBIX
BUJIOB BOJIH B NpHUPOAE (3BYK, BOJIHBI HA
BOje). BpluncieHne [UIMHBI BOJHBI H
CKOPOCTH PacCIpPOCTPAHEHUSA 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAIbHOE ONpEe/eIeHUE
T'paHull YaCTOTHI CJBIIIMMBIX 3BYKOBBIX
koneOanuii. HabOmioneHne 3aBHCUMOCTH
BBICOTEI 3BYKa OT 4aCTOTHI (B TOM YHCIIC,

C UCIIOJIb30BaHUEM MY3bIKaIbHBIX
UHCTPYMEHTOB). Hab6monenune u
OOBsSICHEHUE  SBIEHHUS  aKyCTHUYECKOIO
pe3oHaHca.  AHaJIW3  OPUTMHAIBHOTO

TEKCTa, TOCBSIIEHHOTO HCIOJIb30BAHUIO
3Byka (WIM yIbTpa3ByKa) B TEXHHKE
(9XOJIOKaIKs, YIbTPA3BYK B MEAMIIMHE U
Jp.); BBIIOJIHEHHE 3aJaHUM IO TEKCTy
(CMBICIIOBOE UTEHUE).

bubnmoreka LHOK
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Pa3zgea 3. DiieKTPOMArHUTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI (6 1)

3J'ICKTpOMaFHI/ITHOe II0JIE U
QJICKTPOMAardHuTHBIC BOJIHBL

9HeKTp0MaPHHTHOC IIOJIC.
BHGKTPOMaFHI/ITHI)Ie BOJIHBI.
CBoiicTBa SJICKTPOMArduTHBIX BOJIH.
IIkama SJICKTPOMAarHuTHBIX  BOJIH.
Hcnons3oBanue OJICKTPOMATrHUTHBIX

ITocTpoenue paccyxIeHui,
000CHOBBIBAIOIIINX B3aNMOCBS3b
INEKTPUYECKOTO W MArHUTHOTO TIOJEH.
DKCIepUMEHTAIbHOE H3y4eHHE CBOWCTB
AIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIE C
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BOJIH TUIS COTOBO CBSI3HU.
DOneKTpOMarHuTHas IpUPOAA CBETA.
CxopocTth cBera. BoinHoBbBIE CBOMCTBA
CBETa.

NOMOIIbI0  MOOMJIBHOTO
Amnanus PEHTTCeHOBCKUX CHHMKOB
YeJIOBEYECKOro  OpraHuzMa.  AHanu3
TEKCTOB, ONMCHIBAIOIIUX  IMPOSBICHUS
3NEKTPOMArHUTHOTO U3ITy4eHUs B
MPUPOJIE: JKUBBIE OPTaHU3MBI, N3TyYCHUS
HEOCCHBIX TeN (CMBICIIOBOE UTCHHUE).
Pacno3dnaBaHne U aHanu3 pasIMYHBIX
NPUMEHEHUN DJIEKTPOMATrHUTHBIX BOJH B
TexHuKe. V3ydeHne BOJIHOBBIX CBOMCTB
cBeta. Pemienue 3amau ¢ UCMoNb30BaHUEM
hopmyi TUTST CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH, JJUHBI BOJIHBI
Y YaCTOTHI CBETA.

tenedoHa).

Pa3znea 4. CBeToBble siBjenus (15 4)

3aKOHBI
cBeTa.

pacrpocTpaHeHus

JlyueBas mMopens cBera. McTouyHuKM
CBeTa. IIpssmonunenHoe
pacmpocTpaHeHHe CBeTa. 3aTMEHHs
Connua n Jlynsl. OtpaxeHue cBera.
[Inockoe 3epkano. 3akOH OTpakKeHHUS
ceeta. lIpenomnenue ceera. 3akoH

MIPEIOMIICHHUS CBETA. [Tonnoe
BHYTpPEHHEE OTpa)K€HUe CBeTa.
Hcnonb3oBanue MOJIHOTO
BHYTPEHHETO OTpaKE€HUs B

OIITUYCCKUX CBECTOBOJax.

Habmtonenue
JIEMOHCTPHPYIOLINX SIBJICHHE
MPSIMOJIMHEHHOTO pacrpocTpaHeHHS
cBeTa (BO3HMKHOBEHHE TEHH u
MONyTeHW), W WX HWHTEpHpeTalus C
UCITIOJIb30BAaHUEM  TOHSTHUS  CBETOBOTO
ay4ya. OObsCHEHHE M MOJEIMPOBAHUE
COJHEYHOTO U  JIYHHOTO  3aTMEHMH.
Uccnenosanue 3aBHCUMOCTH yria
OTpPaKEHHsI CBETOBOTO Jyda OT Yyria
TMaJCHUS. N3yuenue CBOICTB
n300pakeHUs] B IUIOCKOM  3epKaje.
HaOmronenrne 1 OOBSICHEHHUE OIIBITOB IIO
MOJTyYEHHUI0 M300paXeHUH B BOTHYTOM U
BBIIYKJIOM 3epkanax. HaOmionenue u
OOBSICHEHUE OIBITOB IO MPEIOMIICHUIO
CBETa Ha TPAHUIIE PA3TIMYHBIX CPEJl, B TOM
YHCJI€ ONBITOB C TOJHBIM BHYTPEHHHM

OIIBITOB,
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OTPa’KEHHEM. HccnenoBanue
3aBHCUMOCTH yIJa MPEJOMIICHHS OT yIJia
HaJleHUsl CBETOBOIO Jiyya Ha TpaHULE
«BO3J1YX—CTEKIJIO». PacnosnaBanue
SBJICHUM OTpaXXeHHs M MPEIOMIICHUS
CB€Ta B HOBCGI[HGBHOﬁ JKU3HH. AHAJIN3 U
OObsICHEHUE  SIBJIECHUSA  ONTUYECKOIO
MUpaxa. Pemenue 3a1a4 c
UCIIOJIb30BAaHUEM 3aKOHOB OTpPaXEHUS U
IPEIOMJICHUS CBETA.

JInH3EI "
pUOOPHI.

OIITHYCCKHUC

JIunza. Xom nyded B JIMH3eE.
OnTuueckasi cucrema (oroarmapara,
MHKpOCKOIa M Teyeckomna. ['a3 kak
onTHYeckas cuctema. bamzopykocTtsb
U J1aJIbHO30PKOCT.

[Tonydyenue u300pakeHUl C TMOMOIIBIO
coOuparomeid ¥ pacceuBaroleld JIMH3.
Omnpenenenne (HOKYCHOTO PAcCTOSHUS U
ONTUYECKON CHJIBI COOMpPArOIIEH JMH3BL
AHanmu3  ycTpoWcTBa M IpPUHLMIA
JENUCTBUSA HEKOTOPBIX ONTHUYECKUX
npubopoB: ¢oToanmnapara, MHUKPOCKOTA,
Teneckomna. VM3yuenue mojenu riaza Kak
ONTUYECKON CHCTEMBL. AHANU3 SBICHUI
OJIM30PYKOCTH U JATbHO30PKOCTH,
NPUHIUIA JEHCTBUS OUKOB.

bubnuoreka [HOK
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Pasnoxxenue Oeoro csera B
CHEKTp.

Paznoxxenue Genoro cBera B CHEKTP.
OnEBITH HrroTona. Crnoxenune
CHEKTpaJbHBIX IBETOB. Jlucrepcus
CBeETa.

HaGmronenue pasnoxxenus 0eioro cBeTa B
cnektp. HaOmionenne u o0ObsACHeHHE
OTIBITOB IO MOJIYYEHHUIO O€JI0ro cBeTa Mpu
CIIO)KEHHMM  CBETa  pPa3HbIX  I[BETOB.
[IpoBenenne u OOBACHEHHE OMBITOB TIO
BOCTIPUATHIO I[BE€Ta NPEIMETOB IpH HUX
HAOJIOZICHUN dYepe3 I[BETOBBIC (DHIIBTPHI
(LIBETHBIE OYKH).

bubmmorexa [HOK
https://lesson.edu.ru/

Pasznea S. KantoBble siBjenus (17 1)

I/ICHYCKH.HI/IC H TIOTI'JIOIICHHUC
CBE€Ta aTOMOM.

OmnwiTel Pesepdopaa u mmaneTapHas
MoJenb aroma. Mogaens atoma bopa.
Hcnyckanve ¥ NOrJoOLIEHHWE CBETa

Ob6cyxnaenue 1enu onsiToB Pesepdopra
M0 WCCIICIOBAHUIO aTOMOB, BBIJIBIKCHHE
THIIOTE3 O BO3MOXHBIX pe3yibTarax
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aTOMOM. KBauTel. JInnenyateie

CIIEKTPBI.

OTIBITOB B 3aBHCUMOCTH oT
MIPENIOJIAraéMoOro  CTPOEHMSI  aTOMOB,
(dhopmynupoBaHue BBIBOJIOB u3
pe3yabTatoB  ombITOB.  OOCyXIeHHe

MPOTUBOPEUYUN  IUIAHETAPHOM  MOJEIN
aToMa U OCHOBaHUU /1 runore3bl bopa o
CTAllMOHAPHBIX  OpOHMTAaX  BJIEKTPOHOB.
Halmronenue CrutommHbIX M JIMHEWYATHIX
CIIEKTPOB W3IIy4eHUs Ppa3IMYHBIX
BemiecTB.  OOBsicHEHHE  JTUHEWYaThIX
CHEKTPOB U3JIyUYEHHUS.

CrtpoeHue aTOMHOTO sijipa.

PagnoaktuBHOCTE. Anbda-, OGera- u
raMMma-u3IydeHHs. Crpoenue
aroMHOro sapa. Hykinonnas mopens
aTOMHOTO spa. H3oTomnsl.
PannoaktuBHbIC NpeBpaICHHS.
[eprox momypacmaaa aTOMHBIX SIEp.

OOcyxneHne BO3MOXKHBIX THUIIOTE3 O
MOJENsAX CTpoeHus snapa. OmnpeneneHue
COCTaBa si/iep MO 3a/JIaHHBIM MAacCOBBIM
3aps0BbIM YHCIAM M IO TOJIOKEHHUIO B
NEePUOIUYECKON  CHUCTEME  DJIEMEHTOB.
AHanu3 U3MEHEHHUsl COCTaBa s/ipa U €ro
TOJIOKEHUS B TEPUOIAUUYECKOM CHUCTEME
IpU O-pajMoaKTUBHOCTH. MccrnenoBaHue
TPEKOB O-9aCTHI] 15(0) TOTOBBIM
¢doTorpadusim. Oo6napyxeHue u
W3MEPEHHE paauanuoHHOTO (oHa ¢
NOMOIIBIO  JI03UMETpa, OLEHKa €ro
MHTEHCUBHOCTH. AHAJIN3 OMOJIOTHYECKUX
M3MCHCHUH, MIPOUCXOISIINX moJ
JICUCTBUEM PATMOAKTUBHBIX H3ITyYCHUH.
Hcnons3oBanue PaANOAKTUBHBIX
W3J1y4YCHUI B MEIUIIMHE.
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SAnepHble peakuu.

SAnepuble peakuuu. 3aKOHbI
COXPAaHEHHs 3apsA0BOrO U MacCOBOIO
qKcell. JHEPTUs CBA3HM aTOMHBIX SIZIEP.
CBs3p Maccel W 3Hepruu. Peaknnn
CUHTe3a U JeneHus saep. Mcrounuku

Pemenne 3amau ¢ MCHOJIB30BaHHEM
3aKOHOB  COXPAHEHHMS  MacCOBBIX W
3apsSJOBbIX  YMCEI Ha  ONpPENEIICHUE
pe3yJIbTaTOB SIACPHBIX PEAKIHI; aHAIHN3
BO3MOXXHOCTH  WJIM  HEBO3MOXHOCTH
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sHeprun CosHila U 3BE3A. SpepHas
JHEPTETHKA. HerictBus
PaTMOAKTHBHBIX U3ITYyYCHU I Ha
YKUBbBIEC OPTaHU3MBI.

saepHo  peakiuu. OIEeHKa SHEPruu
CBSI3H SIJIEP C MCIOJIB30BAaHUEM (POPMYIIBI
OiiamreliHa. OOCyXACHUE TEepPCICKTUB
HCIIOJIb30BAHUS YIIPaBJISIEMOTO
TepMmosiiepHoro cunHre3a. OOcyxaeHue

MIPEUMYIIECTB " IKOJIOTHUECKUX
npoOjeM,  CBA3aHHBIX C  SIGPHOM
SHEPreTUKOM.
IHoBTOpPUTEIHbHO-0000 a0 M MOAYJIb (9 1)
[ToBropenne u 00600mICHIE Cucrematuzaiuss W o0oOmieHue | BeimomHeHue y4eOHBIX 3amanuii, | bubnuoreka [HOK
Colep)KaHUs Kypca (U3HKH MPEJAMETHOTO COJACP)KAHUSA M OIMbITA | TPEOYIOMMX nemonctpanuu | https://lesson.edu.ru/
3a 7-9 Kiacchl. NeSITeIbHOCTH, TPHOOPETEHHOTO IPH | KOMIETEHTHOCTEH,  XapaKTepU3YIOIIUX
M3YYEHUH BCEro Kypca (M3HMKH | €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:
OCHOBHOTO  00Imero oOpa3oBaHHA. | IPUMEHEHUSI TOJYYEHHBIX 3HAHWUU IS
[TonroroBka K OCHOBHOMY | HAYYHOTO  OOBSCHEHHS  (PU3MUECKUX
rOCyJapCTBEHHOMY  JK3aMEHy IO | IBJICHHH B OKpYXaroled Ipupoae, B
¢busnke ISt oOyJaronuxcs, | MOBCEAHEBHOW JKU3HU U  BBISBICHUS

BBIOpABIINX TOT y4EOHBIN IpEeaMET.

(U3MUECKUX OCHOB psiia COBPEMEHHBIX
TEXHOJIOTHH; TNPUMEHEHHUS OCBOEHHBIX
JKCIIEPUMEHTAIIbHBIX YMEHHH JUISE
uccieoBaHus (pU3MUECKUX SBICHUH, B
TOM 4MCE€ Ui TPOBEPKU THUIOTE3 U
BBISIBJICHHUS 3aKOHOMEpHocTel. Pemenue
pacdy€THBIX  3ama4, B TOM  YHCJE
IIPEIOJIAraroIINX HCIIOJIb30BaHUE
(u3nuecKux Mojeseldl U OCHOBaHHBIX Ha
COJIEp/KaHUU PA3IMUYHBIX Pa3AeioB Kypca
¢uzuku.  BeimoiaHeHne M 3amMTa
IPYNNOBBIX  WIM  WHJIUBUIYaIbHBIX
MIPOEKTOB, CBSI3aHHBIX C COJAEpXKaHHUEM
Kypca (pHU3UKH.




