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IMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3nke Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl COCTaBJIEHA
Ha OCHOBE IOJIOKEHUH M TpeOOBaHUN K pe3ynbTaTaM OCBOECHMsS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTelbHON TMporpaMMebl, mpenacraBieHHpIx B @T'OC OO0, a Takxke ¢
yuéroMm deaepaibHOil paboueil mporpamMMbl BocnuTanus U KoHuenuuu mnpemnojgaBaHus
yueOHoro npeamera « Ouznkay.

Copepxanue mnporpaMMmbl 10 (u3MKEe HampaBieHO Ha  (QOpPMUPOBAHUE
€CTECTBEHHOHAY4YHON IPaMOTHOCTH 00YYaIONIUXCS U OPTaHU3alMI0 U3YYeHHs] PU3UKHU Ha
NeATeTbHOCTHOM ocHOBe. B mporpamme mno (uU3MKE YYUTHIBAIOTCS BO3MOXHOCTHU
yueOHoro mpeamera B peanuzauun TpeboBanuit PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM W METaNpeIMETHBIM pe3ysbTaTaM OOYYEHHs, a TaKkKe MEXKIpeIMETHbIC
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE OCHOBHOI'O OOIIETO
o0Opa3zoBaHusl.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpesesieHne y4eOHOro marepuana 1o
rojgam obydeHwus (1o Kjaccam), mpejiaraeT MpUMEpPHYI0 MOCIe0BaTeIbHOCTh U3YUCHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUA MPEIMETHOTO COJACPKaHUS U YUETE BO3PACTHBIX
0coOeHHOCTEN 00YYarOIINXCS.

[Iporpamma mo ¢usuke pazpaboraHa ¢ HEIbI0 OKa3aHHUS METOIUYECKON MOMOIIH
YUUTEIIO B CO3J[aHUK paboueit MporpaMMBbl 0 yueOHOMY IIPEIMETY.

dusnka SBISAETCS CHUCTEMOOOPA3YIONIUM IS €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEeIMETOB, MOCKOJIbKY (M3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBIICHUM,
HM3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMHEH W (HU3MYECKON reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, MPEJOCTaBIIsAeT Hauboiee sCHble 00pa3iibl
MPUMEHEHUs] HAYyYHOTO0 METOJa TMO3HAHHUS, TO €CTh CIOCO0a MOJYyYEeHHS JOCTOBEPHBIX
3HAHUU O MHpE.

OnmHa W3 TIIaBHBIX 3a7a4 (U3MYECKOTO O0pa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHusl COCTOUT B ()OPMHUPOBAHUHU €CTECTBEHHOHAYUYHOH I'PAMOTHOCTH M MHTEpeca
K HayKe y 00yJaronmxcs.

Nzydyenne ¢u3uku Ha 0a30BOM YPOBHE IMPEAINOIAaraeT OBIAJCHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS,

® OIICHMBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

® UHTEPIPETUPOBATh JaHHBIE M HCIOJIb30BATh HAy4YHbIEC J10KA3aTENbCTBA IS

MOJIyYEHUS BHIBOJIOB.
[enun n3ydenus QU3MKN Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus ONpeieeHbl
B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «@dusuka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccniickon denepanuy, peanu3yromux OCHOBHBIE
oOuieoOpa3oBaTeNibHbIE  MPOTpaMMbl,  yTBepkAEHHOW  pemeHueM  Koseruu
MunuctepcTBa npocsenienus Poccutickoit @eneparuu (mpoTokon ot 3 mpexadps 2019 r.
No [1K4-BH).
eaun u3zyyenus pusuku:
® [pUOOpETeHHE UHTEpPECca U CTPEMIICHHUS 00yUaIOIUXCsl K HAYYHOMY M3YYEHHIO
MIPUPO/IbI, PA3BUTHE WX UHTEIUICKTYIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

® pa3BUTHC TPEJCTABICHUA O HAYYHOM METOJIe TMO3HAHWUS U (HOpPMHUpPOBaHUE
HCCIIE0BATEIBLCKOIO0 OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (dopmupoBaHHME HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa WM3y4eHUS OCHOB
CTpOeHUS MaTepuu U QyHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKU;



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

® pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oyayuieit npodeccnoHaIbHON
NEeSTeTbHOCTH, CBSI3aHHOU ¢ (PM3UKOM, MOATOTOBKA K JaJIbHEHIIeMy 00y4eHHUIO
B 3TOM HaIlpaBJICHUHU.

JlocTrkeHne ITHX LeJel mporpaMMbl 1o (pU3MKE Ha YPOBHE OCHOBHOI'O OOIIEro

o0Opa3oBaHusi 00ecIeuynBaeTCs PeIIeHUEM CIeAYIONUX 3a1aY:

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

® [pUOOpPETEHHE YMEHUM OINUCHIBATH U OOBSACHATH (PUINYECKUE SIBICHUS C
UCIIOJIb30BaHUEM IOJIYYCHHBIX 3HAHUM;

® OCBOGHHME METOJIOB  pEUICHUs  MPOCTEHIIMX  pacu€THhIX  3a7a4 C
WCIIOb30BaHUEM  (U3UYECKUX  MOJENICH, TBOPYECKUX U  IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHUN HAOIIO/ATh TPUPOJHBIC SBICHUS M BBITIOIHATH OIBITHI,
nabopaTtopHble  paOOTBI ¥ OKCIEPUMEHTAJIbHBIE  HUCCIEAOBAHUSA  C
HCII0JIb30BAHUEM U3MEPUTEIIBHBIX TPHUOOPOB;

e ocBocHHE NpPUEMOB paboThl ¢ wuHPoOpManuend (HU3NIECKOTO COIEpKaHuUs,
BKJIOYass WH(GOPMAIIMIO O COBPEMEHHBIX JOCTHKEHHUSIX (U3UKU, aHAU3 U
KPUTUYECKOE OllEHUBaHUE MH(OpMaIINH;

® 3HAKOMCTBO cO c(epamu npodecCUOHATBFHON NESITEIBHOCTU, CBA3AHHBIMU C
(U3HKOI, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSX
(bu3nuecKoi HayKu.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleq0), B 8 Kiacce
— 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEfIENIO).

7 kiaace 8 kuacce 9 kiaacce
Nrtoroserii KOHTPOJIb
(KOHTPOJIbHBIE u 6 6 6
IPOBEPOYHBIE PAOOTHI)
JIaGopaTopHbie paboTHI 11 11 8
OOGi1ee KOIMYECTBO YacOB 68 68 102

CornacHo mepeuHI0 y4eOHUKOB, YTBEP)KICHHBIX MPHKA30M MUHIIPOCBEIICHHUS
P®, wucnonp3yembll 1 JOCTHXKEHUS TOCTABJICHHOM 1€MW B COOTBETCTBUM C
oOpa3oBaTebHOW MPOTrPaMMON OpraHU3allid, OCYIIECTBIIAIONICH 00pa30BaTEILHYIO
NEATENIbHOCTb,  UCHOAb3YemcA  cleOyrujuil  y4eOHuk  (yuedOHo-memoouuecKuil
Komniekc):
7 knacc: A.B.Ileppimkun. — 9-e uza., nepepadb. — M.: Ipoda, 2019. — 224 c.: w1 —
(Poccuiickmii yueOHUK).
8 xnacc: A.B.Ileppimkun. — 8- usn., nmepepad. — M.: Jlpoda, 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 KIIACC

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

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

dusnueckue BenuuMHbL. 3mepenue ¢Qusmueckux BenuuuH. Dusnueckue
npu6opsl. [lorpemnocts u3mepeHuid. MexayHapoHas cuctema eInHuIlL.

Kak ¢usuka m npyrue ecrecTBEHHble HayKHM HM3ydaroT npupoay. EcrecTBeHHO-
Hay4YHBI METOJ MO3HaHMs: HaOJI0IeHUE, TIOCTAaHOBKA HAYYHOI'O BOINPOCA, BBIIABUKEHHE
TUIIOTE3, SKCIIEPUMEHT 110 IPOBEpKe TUIOTE3, OObACHEHHE HAOII0AaeMOro SBJICHUS.
Onucanue GU3NYECKUX SBJICHUHN C MOMOIIBIO MOJIEIEH.

Hemoncmpauyuu.

MexaHnuecKue, TEIIOBbIe, SJIEKTPUICCKUE, MATHUTHBIC, CBETOBBIC SIBJICHHSL.

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

Jlabopamopnuie padomut u onvimol.

OmnpenesneHue EeHbI IeEeHUs KAl U3MEPUTEIBHOTO TPHOOpa.

N3mepenne paccTossHUM.

N3mepenue o0bEéMa )KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepoB MajbIX TEl.

N3mepenue TemiepaTypbl IPU MOMOIIU KUJIKOCTHOIO TEPMOMETpa M JaTuuKa
TEMIIEpaTypBhl.

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

Pa3zpnen 2. IlepBoHayajibHbIE CBEeJCHUS] 0 CTPOCHHUH BelleCTBA.

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

JIBuxeHnne dactull BemiecTtBa. CBsSI3b  CKOPOCTHM  JIBIJKEHHMS 4acTUL[ C
teMmrepatypoil. bpoyHoBckoe aBmxkenue, guddys3us. BzaumopeiicTBue YacTHIl
BEIIECTBA: IPUTKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHUE TIa30B, XUIKOCTEH U TBEPIBIX
(KpUCTAUIMUECKUX) TeJl. B3anmMOCBs3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX M HUX aTOMHOMOJICKYJSpPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

Habnronenne 6poyHOBCKOTO JIBHKECHHUS.

Habmonenne nuddysum.

HaGmtonenue siBaeHui, OOBICHSAIOMMXCS NPUTSHDKCHUEM WIW OTTAJIKHBAHUEM
YaCTHUII BEIIECTBA.

Jlabopamopnuvie padbomul u onvimel.

OrueHka AuamMeTpa aToMa METOJIOM PSiIoB (C HcHoJib3oBaHUEM (poTorpaduii).



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

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

Mexanudyeckoe JABWKEHHME. PaBHOMEpHOE UM  HEPAaBHOMEPHOE JIBUYKCHHE.
CxopocTtb. CpeHsasi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUM. Pacd€T myTH U BpeMeHU
JIBYKCHUSI.

SBnenne uWHepUMHU. 3aKOH WHEpUMHU. B3aumonencTBue Teia Kak MpUYMHA
M3MEHEHUSI CKOPOCTU ABWXKEHUS Tel. Macca Kak mMepa MHEPTHOCTH Tena. [IImoTHOCTH
BelecTBa. CBs3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JUHUIIE 00bEMA BEIECTBRA.

Cuna kak XxapakTepucTuka B3aumo encTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TsokecTr. Cuiia
TSDKECTH Ha Jpyrux iaHetax. Bec tema. HeBecomocTh. CrioxkeHne cuil, HalpaBJICHHBIX
nmo ogHou mnpsiMou. PaBHopelcTByromass cwi. Cuina TpeHus. TpeHHE CKOJBXKEHHS H
TpeHue Nnokos. TpeHue B MPUPOE U TEXHUKE.

Hemoncmpayuu.

HaGmronenne MexaHM4ecKoro JBUKEHUS Tela.

N3mepenune ckopoCTH MPSIMOIMHEHHOTO TBUXKEHUSI.
Habnronenue siBneHus: HHEPIIUH.

HaGmtoienue u3MeHeHus: CKOpOCTH MPU B3aUMOJICHCTBHUH TElL.
CpaBHeHHE MacC MO0 B3aUMOJICUCTBUIO TEIL.

CnoxxeHue cuil, HapaBJIEHHBIX IO OJJHON IPSIMOM.

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 HAKJIOHHON
IJIOCKOCTH.

OnpeneneHue MIOTHOCTU TBEPIOTO TENA.

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

OneITHI, AEMOHCTPUPYIOLUIME 3aBHCHUMOCTb CUJIBI TPEHHUS CKOJIBKEHHS 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, TemnepaTypsl. [lepenaua naBieHus: TBEPIBIMU
TE€IaMHu, KUAKOCTAMM M TaszamMu. 3akoH [lackans. IIHeBmMaTMyeckue MallvHBI.
3aBHCHMOCTb JaBIICHUS JKUAKOCTH OT TIIyOuWHBL. ['mapocratmdeckuii mapagokc.
CooOmiaroniuecs cocynbl. ['uapaBinyeckue MEXaHU3MBI.

AtMocdepa 3emnu u atMocepHoe naBieHue. [IpUyMHBI CYyIIECTBOBAHUS
BO3AYIIHOM 06onouku 3emiu. OnbiT Toppuuennu. M3mepenne atMocepHOro JaBiIeHHUS.
3aBHCHMOCTb aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI Hax ypoBHeM Mops. [Ipubopsr s
U3MEpEeHUs: aTMOC(PEPHOTo AaBICHHUS.

JleiicTBUE KUAKOCTH M Tra3a Ha INOIPYKEHHOE B HUX Teno. BalTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue ten. BozayxormuiaBanue.



Hemoncmpayuu.

3aBUCUMOCTD JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBieHUs KUAKOCTHIO U Ta30M.

Coobmaronmecs Cocy/ibl.

I'mapaBnmueckuii mmpecc.

[IposBrienue aeiicTBus aTMOC(EepHOTO TaBICHUS.

3aBUCHMOCTD BBITAIKUBAIONIEH CUJIBI OT O0OBEMa MOrPY>KEHHOW YacTU Tella U
IJIOTHOCTHU XKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUJIKOCTH.

VYcmoBue miaBaHWs TeEJ: IUIABAaHWE WA TOTPYKEHUE TEJI B 3aBUCHMOCTH OT
COOTHOIIEHUS IUIOTHOCTEMN TENIA U AKUJKOCTH.

Jlabopamopnuie pabomst u onvimel.

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

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

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIICH CHJIbI, JEWCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT Macchl Tea.

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

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHUE JIOJKH U ONpEIEICHHUE €€
Irpy30II0ABEMHOCTH.

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»
mexanuku. KITJI mpocTeix Mmexann3moB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

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

Hemoncmpayuu.
[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomut u onvimeol.

Onpenenenre padOTbl CHUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHUHU Tejla IO
TOPU30HTAIIBHOU ITOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS phlyara.

N3mepenue KIIJl HaKI0HHON ITIOCKOCTH.

N3yueHne 3aKk0Ha COXpAaHEHUSI MEXaHUYECKON DHEPTHH.

8 KUIACC

Pa3zgen 6. TensioBbIe IBJIeHMA.



OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUHN CTPOCHUS BEIIECTBA.
Macca u pasmeppl aTOMOB M MOJEKYyJd. OMNbITbl, MOATBEPKAAIOIIME OCHOBHbBIC
MTOJI0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.

Mopnenn TBEpPAOro, JKUAKOTO U ra3000pa3HOTO COCTOSHHMM  BEIIECTBA.
Kpucranmnmyeckue u amopdupie Tena. OObsSCHEHHWE CBOWCTB Ta30B, >KHAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopur. CMaurBaHUE
Y KallWJUISIPHBIE SIBJIICHUA. TEmIoBOE pacIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMNepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHHS YACTHII.
BryTtpennss sneprus. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEpPruM: Tervlonepenada u
coBepuieHHMe paboTel. Buasl Teruonepenayu:  TEIIONPOBOJHOCTh, KOHBEKIIHS,
W3JIyYCHHUE.

KoanuecTBOo TEIUIOTHL. YaelbHasT TEIUIOEMKOCTH BeEIIeCTBa. TemIooOMeH U
TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO OanaHca. IlnmaBineHue W OTBeplieBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJelnbHas TeIioTa IulaBieHusa. llapooOpasoBanue u
KoHgeHcanus. Mcmapenuwe. Kumenwe. VYnenpHas — Teruiota  mapooOpa3oBaHUS.
3aBUCHMOCTD TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BrnaxunocTs Bo3ayxa.

OHeprus TOIUIMBA. Y AeJIbHAS TEIIOTA CTOPAHMUS.

[Tpunnume! padboTs TermoBsix asurareneit KITJ TermoBoro npurarens. TemmoBbie
JIBUTATEJIM U 3aIlUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Hemoncmpauyuu.

HaGmonenue OpoyHOBCKOTO ABUKEHUS.

Hab6monenue nuddyzun.

HabGmonenue sBieHui CMauYMBaHUS M KalTWJUISIPHBIX SBIICHHM.

Hab:mro1eHre TermoBoro paciiMpeHus TEl.

N3menenue pnaBneHus raza Tpd M3MEHEHWHM OObEMAa W HarpeBaHUM WIU
OXJIAXKICHUU.

[IpaBuia usmepeHus: TeMmnepaTyphl.

Bunael Tenonepenaumn.

OxJaxaeHue Mpu COBEPIICHUH pabOTHI.

HarpeBanue rpu coBepiiieHuH paboThl BHEITHUMH CHIIAMH.

CpaBHeHME TEMITOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habmronenne kuneHus.

HabmroieHre mocTossHCTBa TeMITepaTyphl MPH TUIABJICHUU.

Mojenu TenJo0BbIX JIBUTATEICH.

Jlabopamopusie pabomul u onvimol.

OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHUIT MOJIEKYJIIPHOTO TIPUTSKEHUSI.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WIIU caxapa.

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

OmnpenerneHue TaBIeHUS BO3yXa B OAJJIOHE HITIPHUIIA.

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

[IpoBepka THIOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHUIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.



Habmionenne n3aMeneHust BHyTpeHHEH SHEPTHH Tela B pe3ysbTaTe TeIuionepeadn
U pabOThl BHEIIHUX CHJI.

HccnenoBanue siBiI€HHUS TEMJIOOOMEHA NMPU CMEIIMBAHMM XOJOJIHON U Topsuei
BOJBI.

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOW MpPHU TEIUIOOOMEHE ¢
HarpeThlM METAJUIMYECKUM LIJIMHAPOM.

Omnpenenenue yaeabHON TEMIIOEMKOCTH BEIECTBA.

HccnenoBanue npornecca UCapeHus.

OmnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaeabHON TEILIOTHI ILIABICHUS JIbJA.

Pasnen 7. DnekTpuyeckue 1 MATHUTHBIE SIBJICHHSA.

Onektpuszanusa Tenl. JlBa poja sneKkTpuueckux 3apsaaoB. B3aumonelictBue
3apspKeHHBIX Tell. 3akoH KynmoHa (3aBUCHMOCTH CHIIbI B3aUMOJICHCTBUS 3apSIKEHHBIX TEI
OT BEJTMYHMHBI 3aPS0B M PACCTOSHUS MKy TEJIaMH).

Onektpuueckoe mnozie. Hanpspk€HHocTh  anekTpudeckoro moist.  [lpuHnmn
CYNEpHO3ULIUHU JIEKTPUUYECKUX MOJI€H (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenn osnektpuueckux 3apsioB. OJIEMEHTApHBIA DIIEKTPUYECKUNA  3apsml.
Crpoenue aroma. [IpoBOAHMKH M AMAJIEKTPUKU. 3aKOH COXPAHEHUS 3JEKTPUUYECKOTO
3apsna.

DIEKTPUYECKUI TOK. Y CJIOBUS CYLIECTBOBAHMS IEKTPUUECKOTO TOKA. MIcTOUHMKM
MOCTOSIHHOTO TOKa. JIeHCTBHSL DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DIEKTPUUYECKUM TOK B )KUIKOCTSAX U ras3ax.

Onektpruueckas nemnb. Cuna Toka. JJIeKTpuyeckoe HanpsbkeHne. COnpOTUBIICHHE
IIPOBOJIHHMKA. Y JEIBHOE COINPOTHBIIEHUE BelIEeCTBA. 3aKOH Oma s ydacTKa UEIu.
[TocnenoBarenbHOE U MapauIeIbHOE COCAUHEHUE ITPOBOIHUKOB.

PaGora ®u MOIIHOCTH AJEKTpUUYECKOrOo Toka. 3akoH Jlxoyms—Jlenna.
DJeKTpUYecKre Lenu U NOTPeOUTeNu 3JIeKTpUuuecKod sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocrossHHBIE MarHuThHl. B3anMOIelCTBHE NOCTOSSHHBIX MAarHUTOB. MarsnuTtHoe
noje. MarauTHoe nosie 3eMJIM U €ro 3HauYeHue Ui Ku3HU Ha 3emie. OnbeIT Dpcrena.
MarsnuTHOE T1OJI€ DJIEKTPUYECKOro TOKa. [IpuMeHeHHe 3JIeKTPOMarHuTOB B TEXHHKE.
JleficTBME MarHUTHOTO IOJIA HAa MPOBOJHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSHHOIO
ToKa. Mcnosb30BaHWE DIIEKTPOABUTATENIEM B TEXHUYECKHMX YCTPOMCTBAX MW HA
TPaHCIIOPTE.

Oneitel @apanes. SBnenHue snexkTpoMarHuTHOM HHAyKuuu. IlpaBuno JleHua.
OnexrporeHeparop. CrocoObl MOTYUYESHUS IIEKTPUIECKON IHEPTUU. DIEKTPOCTAHIINH HA
BO300HOBJISIEMbIX HCTOUYHUKAX YHEPTUU.

Hemoncmpayuu.

DnekTpuszanus Ted.

JIBa posia 2JIEKTPUUYECKUX 3apsiI0B U B3aUMOICHCTBHUE 3aPSIKEHHBIX TEll.
YCTpoHCTBO U AEUCTBUE IEKTPOCKONA.

DNEeKTpocTaTUYECKast MHAYKIUS.

3aK0H COXpaHEHHUsI DIICKTPUUECKUX 3aPSIO0B.

[TpoBOIHUKH U TUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO OIS,

McTOoYyHMKY TOCTOSIHHOTO TOKA.



JIeHCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B KUJIKOCTH.

["a30BbIii pazps.

N3Mepenne cuibl Toka aMIepMeETpOM.

N3Mepenne aneKTpruuecKoro HarpsKeHUs: BOJIbTMETPOM.

PeoctaTt n Mara3uH CONpoOTHUBIICHUH.

B3aumopeiicTBHe TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH pa3JIeJICHHs MTOJF0OCOB MarHuTa.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarnuTHoe 1oJie TOKa. DJIEKTPOMarHmT.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

UccnenoBanue sIBIEHUS 3IEKTPOMATHUTHON MHIYKIIUY.

OnbiTel Dapajes.

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

DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padomut u onvimel.

OMBITHI 10 HAOITIOJECHUIO JIEKTPU3ALMU TET UHAYKIIMEH U IPU COMPUKOCHOBEHHH.

HccnenoBanue neicTBUS JIEKTPUUECKOTO OIS HA IPOBOJHUKHU U JUDJICKTPUKHU.

COopka u poBepka paboThI TEKTPUIECKOMN 1T MTOCTOSHHOTO TOKA.

N3mepenue u peryinpoBaHue CHIIbI TOKA.

N3Mepenne u peryinpoBaHue HAMPSIKEHHUS.

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

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb JJIEKTPHUUYECKOTO COMPOTUBIICHUSA
MIPOBOJIHUKA OT €r0 JJIUHBI, IUIOLIA U ONEPEUYHOI0 CEUYECHUS U MaTepHala.

[IpoBepka npaBuiia CI0KEHUS HANPSHKEHUN MPHU MOCIEI0BATEIbHOM COEAMHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka npaBuia AJisi CUJIbI TOKA MPY MAPAIUICTBHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenrie padOTHI IEKTPUIECKOTO TOKA, UAYIIETO YepPe3 PE3UCTOP.

Ornpeznenenyie MOIIHOCTHU EKTPUUYECKOTO TOKA, BBIJICIIEMON HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YeEpe3 JaMIO4YKy, OT
HaIIpsDKEHUS Ha HE.

Omnpenenenne KIIJ] narpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSTHHBIX MarHUTOB.

N3yueHne MarHUTHOTO MOJSI TOCTOSHHBIX MAarHUTOB TMPHU UX OOBEIUHCHUH U
pa3/iclcHUN.

UccnenoBanue neicTBUS AIEKTPUUECKOTO TOKa HA MATHUTHYIO CTPEIIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH CHJIBI B3aUMOJCUCTBUSA 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 UCCNEOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHON UHIYKIMU: UCCIIEIOBAHHE
M3MEHEHU 3HAUCHUS U HANPaBJICHUS UHIYKIIMOHHOTO TOKA.



9 KUIACC

Pasnen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe  JBH)KeHHME. MarepuanbHas  Touka. Cucrema — oTcuéra.
OTHOCUTEIBPHOCTh  MEXAaHMYECKOrO0  JIBIDKEHHUS. PaBHOMEpHOE  MpsSMOJIMHEHHOE
nBwxeHne. HepaBHomepHOe mnpsMoiinHEWHOe nBMkeHue. CpenHsss W MIHOBEHHas
CKOPOCTB T€JIa IPU HEPABHOMEPHOM JBUKEHHUH.

Yckopenne. PaBHoyckopeHHOe npsiMosinHelHOe JiBkeHrne. CBOOOIHOE TMajieHuE.
OmnbiTel ['anunes.

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

[lepBbrii 3akoH Hprorona. Bropout 3axkoH Herotona. Tperunit 3akoH HproToHa.
[IpuHUMI Cyneprno3uLUN CUJL.

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

Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHUE CBOOOIHOTO MaIEHUS.
JIBwxenne muaner Bokpyr CoisHna. IlepBas xocmmuueckas ckopocts. HeBecoMmocTs u
NIEPETPY3KHU.

PaBHOBecue wmatepuanpHOM TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEILUIEHHOM OChIO BpalleHusi. MOMEHT cuiibl. L[eHTp TskecTH.

Nmnynec Tena. M3menenme wummynsca. VMmynbsC cuiabl. 3aKOH COXpaHEHMS
UMITyJIbca. PeakTUBHOE JBUYKEHHUE.

Mexannueckast pabota U MOIIHOCTh. PaboTa cuil TsDKECTH, yNPYrocTH, TPEHHUS.
Cs13b 5Hepruu u padoTsl. [loTeHIManbHast 3Heprus Tena, NOJIHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxxatou npyxkuHsl. Knnetnueckas sneprus. Teopema o
KMHETUYECKOM 3HEpIUH. 3aKOH COXPAHEHHS MEXaHUYECKOM SHEPTHH.

Hemoncmpayuu.

Habmronenre MexaHn4ecKoro JBM)KEHHUS Tella OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue yTel U TPaeKTOPUI JBUKEHUS OJTHOTO M TOIO XK€E TeJla OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA.

N3mepenune CKOpOoCTH M YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmionenne aBmxeHus Tena no OKpY>KHOCTH.

HabGmionenne MexaHUYECKUX SIBICHHMM, MPOUCXOAAIIMX B CHUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBI)KEHHH OTHOCHUTENBHO KaOHWHETa
bu3uKy.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJIa U JEHCTBYIONIEH HAa HETO CUJIBL.

HaGmronenue paBeHCTBaA CUIT IPU B3AUMOJICHCTBUU Tell.

N3meneHune Beca Tenna pyu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umnyibca Npyu B3aUMOJIEHCTBUH TEIL.

[IpeoGpazoBaHus S3HEPTUH MPU B3aUMOJIEHCTBUU TEll.

CoxpaHeHue UMIyJbca IpU HEYIPYroM B3aUMOJIEHCTBUH.

CoxpaHeHune UMITYJIbca TP a0CONIOTHO YIPYTOM B3aUMOJICHCTBHH.

Habmoenne peakTHBHOTO ABU)KCHHUS.

CoxpaHeHne MeXaHU4eCKON SHEepPIruu Ipu cBOOOIHOM IMaJICHUH.

CoxpaHeHuE MEXaHMYECKOW B3HEPrMHM MpU JBUKEHUU Tela IMOJ JEHCTBUEM

IIPY’KHAHBI.



Jlabopamopnwie pabomul u onvimeul.

KoncTtpyupoBanue Tpakra [uisl pa3roHa u JajlbHEUIIEr0 PpaBHOMEPHOTO JIBHKECHUS
[IApUKA UITU TEJIEKKH.

OmnpeneneHue cpeHEd CKOPOCTH CKOJBXKEHUS OpycKa WM JBUKEHUS IapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.

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

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBH)KEHUU
0e3 HauaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CAM IPU PaBHOYCKOPEHHOM JBHKEHUU 0€3 HaudaabHOU
CKOPOCTH ITyTH OTHOCSITCSI KaK Psii HEUETHBIX YUCEI, TO COOTBETCTBYIOLIUE TPOMEKYTKU
BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXKEHHUS OT CHJIBI HOPMaJbHOTO
JaBJICHUSI.

Omnpenenenuie ko3 HUIUEHTA TPEHUS CKOJIBKEHHUS.

OnpeneneHue KECTKOCTU NPYKUHBIL.

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

Omnpenenenre paboOThl CUJIBI YIIPYTOCTH MPHU MOIBEME I'py3a € HCIOIb30BAHUEM
HEMOJIBIYKHOTO U IOJBUXKHOTO OJIOKOB.

N3ydeHue 3ak0Ha COXpaHEHUS SHEPTUH.

Pasznen 9. Mexannuyeckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KoyeOaHUU: TEepuo,
4acToTa, AaMIUIMTyna. MaremaTH4ecKuid W NPYXKUHHBIA MasTHUKHU. lIpeBpamenue
SHEPIUU IpHU KosieOaTeTbHOM JBH)KCHUU.

3aryxaronue konebanus. BoiHyxkneHHbsle konebanus. Pesonanc. Mexanuueckue
BOJIHBL. CBOMCTBA MEXaHMYECKHUX BOJH. lIpomonbHble M momnepedHble BOdHBL [[nuHa
BOJIHBI M CKOpPOCTb €€ paclnpoCcTpaHeHUs. MeXaHM4YeCKHE 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.

Habmionenne BEIHYKIEHHBIX KOJICOaHU 1 pe30HaHCca.

PacnipoctpaHenue npoA0iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH).
HabmroeHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKycTu4ecKkuil pe3oHaHC.

Jlabopamopnuie pabomut u onvimeol.

OmnpeneneHue 4acTOTHl ¥ TIEPUOIa KOJICOAHWIT MaTeMaTHYECKOTO MasiTHUKA.

Ornpezenenyie 4acToOThl U NepHo/ia KojaeOaHu Mpy>KUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJIeOaHU MOABEIIEHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TE€pUOJa KOJEOAHWH TPYXHHHOTO MAasSTHHKA OT
Macchl Ipys3a.



[IpoBepka HE3aBUCUMOCTH MEPUOA KOJIeOaHU Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

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

N3mepenue yckopeHus CBOOOHOTO MMaJICHUSI.

Pazgen 10. DjieKTpOMArHUTHOE 10J1€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE noJe. DneKTpOMarHuTHHIC BOJIHBI. CaoiicTBa
ANIEKTpOMarHuTHeIX  BOJdH. Illkama  snekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBS3H.

DnekTpoMarHuTHas npupojaa ceeta. CkopocThb cBeTa. BollHOBBIE CBOICTBA CBETA.

Hemoncmpauyuu.
CBolicTBa AIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimol.
N3ydyeHune cBOWCTB 371€KTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOUIIBHOTO TenedoHa.

Paspnen 11. CBeroBble siBJICHHS.

JlyueBas monens cBera. Mcrounukn cera. [IpsMonuHeliHOe pacnpocTpaHeHUe
ceera. 3arMeHus ConHua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpaXkKEHMsI CBETA.

[Ipenomiienne cBera. 3akoH npenaomiieHus ceeta. [lomHoe BHyTpeHHee oTpaxkeHue
cBeta. Vcnoap30BaHKe MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBO/IAX.

JIunza. Xop nydeii B nuH3e. OnTrueckasi cucreMa doToarnmnapara, MUKpOCKONa U
Teneckomna. ['y1a3 kak onTuyeckasi cucreMa. bim3opykocTs U 1ajJbHO30PKOCTb.

Paznoxenne Oenoro ceeta B cnektp. OnbiTel HetoToHa. CliOXKEeHHE CIEKTPaIbHbBIX
1uBeToB. Jlucnepceus cBera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTryecKuii CBETOBO/I.

Xon tydeit B coOMparomiei JuHs3e.

XoJ JIyden B pacCErBaIOIIEH JIMH3E.

[Tonydyenne n300paskeHUl ¢ TOMOUIBIO JIHH3.

[Tpunnun neficTBUs QoTroanmnapara, MUKPOCKOTA U TEIECKOTIA.
Monpens ria3sa.

Paznoxxenue 6enoro ceera B CIEKTP.

[Tomyuenue 6e0T0 CBETa MPU CIOKEHUU CBETa Pa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimel.
WccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUsI CBETOBOT'O JIy4a OT yrja MaJIeHusl.
N3ydenne xapakTepuCTHK N300paKeHUS MpeIMETa B TUIOCKOM 3epKalie.



HccrnenoBanne 3aBUCUMOCTH yTIIa IPEJIOMIICHHSI CBETOBOTO JIyda OT YIJla MaJeHus
Ha TPAHUIIE «BO3TyX—CTEKIION.

[Tonyuenue n3o0paxeHuil ¢ MOMOIIBIO COOMpPAIOIIEH JTHH3HI.

Omnpenenenne GoOKyCHOTO PACCTOSHUS U ONTHYECKOHN CHIIBI COOMPAIOTIEH TNH3BI.

OTBITHI TIO PA3JIOKEHUIO OCIIOTO CBETA B CIICKTP.

OMNBITHI IO BOCTIPUATHIO IIBETA MPEIMETOB MIPHU WX HAOIIOJCHUH Yepe3 I[BETOBHIC
(UIBTPBL.

Pasznen 12. KBanToBbie siBJIeHMA.

Omneitel  Pezepdopna u maHerapHas Mopenb aroma. Mogens aroma bopa.
Hcnyckanue u noriomenue ceeta aroMoM. KBaHThI. JInHEeYaThie CIIEKTPBI.

PannoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHuss. CTpoeHHue aTOMHOTO sIpa.
Hyxionnast Mozenb atomHoro sigpa. M3otonsl. PagnoakTuBHbie mpeBpaiieHus. [lepuon
noiypacnaga aTOMHBIX SJIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsAOBOTO M MacCOBOTO YHCEIL.
DHeprusi CBA3U aTOMHBIX sifep. CBsi3b MacChl U DHEPruu. Peakiuu CUHTE3a U ACJICHUSA
anep. Uctounnku s1eprun ConHLa v 3BE3I.

SAnepHass oHepretuka. JleWcTBUS pagUOAKTHBHBIX H3JIYYEHHH Ha JKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

CrexTpsbl U31yYEHHUS U MOTJIOLIEHHUS.

CrexTpsbl pa3InyHbIX Fa30B.

Cnekrtp Bomopoaa.

HabGmonenue tpexoB B kamepe BuibcoHa.

PaGora cu€Turka HOHU3HPYIOMINX U3TyUYEHUH.

Perucrtpanus uznyyeHust NpupoAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie pabomsl u onvimeol.

HabnroieHne CrionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHUS.

HccnenoBanue TpekoB: U3MEPEHUE SHEPTUU YACTULBI MO TOPMO3HOMY MyTH (MO
dotorpadusim).

N3mepenune pannoakTuBHOTO (hOHA.

IHoBTOpHTENILHO-0000IIAKOIIHIT MOTYJIb.

[ToBTOpUTEIHHO-0000IIAIOMIMI MOYNIb TPEAHA3HAYEH JI CHCTEMaTH3allHh |
0000IIIeHNs TIPEIMETHOTO COJEP)KAaHUS U OMbITa JIEATEIbHOCTH, TPUOOPETEHHOTO TpHU
U3YYeHHM BCero Kypca (u3umku, a Takxke s TMOATOTOBKM K OCHOBHOMY
rocyJapCcTBEHHOMY dK3aMeHY M0 (pu3uke /st 00yJaromuxcs, BEIOPaBIIUX ATOT yUeOHBII
peaMer.

IIpy u3y4eHMM NaHHOTO MOJYJS PEAIU3YIOTCS W CUCTEMAaTU3UPYIOTCS BUJBI
NESITENbHOCTH, HAa OCHOBE KOTOPBIX O0OECIeurBaeTCAd JOCTHXKEHHE TMPEIMETHBIX U
MeTarpeaMeTHbIX MJIaHUPYEMBIX pe3yJIbTaToOB o0yueHus, bopmupyeTtcs
€CTECTBEHHOHAay4YHass TI'PAaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB MCCIIEJOBaHUS
SBIICHUN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSACHATH (PU3NYECKUE SBIICHUSA,
OpPUMEHsISl TOJIyYeHHbIE 3HAHMs, pelaTh 3aJadd, B TOM YHCJE KAaueCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.



[IpyHIMNMAIBHO AEATEIBHOCTHBIM XAapaKTEP NAHHOIO pas3zelia peanusyercs 3a
CY€T TOrO, YTO 0OYYaIOLIMECS BBITOIHSIOT 3aaHUs, B KOTOPBIX UM MpeJIaraercs:

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

UCIIOJIb30BAaTh HAYYHBIE METOJbl HCCIEAOBaHUS (PU3UYECKUX SIBJICHUM, B TOM
quciIe AJIs IPOBEPKH TMIIOTE3 U MOIYYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATHh Hay4yHblE OCHOBBI HambOOJee Ba)KHBIX JOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HalpuMep, MPAKTUYECKOTO HCIOJb30BAHMS PaA3JINYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IIPEBPAILEHUS M COXPAHEHUS BCEX W3BECTHBIX BHJIOB
DHEPTHH.

NJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI ITO
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydeHnne Qu3ukyd Ha ypOBHE OCHOBHOTO OOINEro oOpa3oBaHUsl HANpaBICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAlPEIMETHBIX W TPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTATOB.

B pesynbrate mzyueHus Qpu3uKu Ha ypOBHE 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 POCCUHCKUX YUEHBIX -(DU3UKOB;

2) rpa:KIaHCKOr0 ¥ AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

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

- OCO3HAaHHE BaXHOCTU MOPAITbHO-ITUYECKUX MPUHUIUIOB B JESITEIbHOCTH
Y4YEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

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

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAaHHE IEHHOCTU (HU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABJISIOLIEH KYJIbTYPHI;

- pa3BUTHE HAY4YHOW JFOOO3HATENHFHOCTH, WHTEpeca K HCCIe0BATEIbCKON
JIEATENBHOCTH;

5) dopMupoBaHus KyJabTypbI 310POBbS U SIMOIHOHAIBLHOTO 0JIAT OOy YHs:

- OCO3HaHHME IICHHOCTH O0e30MmacHoro o0pa3a JKHU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MPaBUJI 0€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha
JIoporax, ¢ 3MeKTPUYECKUM U TETJIOBBIM 000PY/I0BAaHUEM B JOMAIIHUX YCJIOBUSX;

- c¢(hopMUPOBAHHOCTH HaBBIKA peyieKCuu, MPU3HAHUE CBOETO TpaBa Ha OMIMOKY U
TaKOTO € MpaBa y APYroro 4eJOBEKa;

6) TPy10BOT0 BOCIIUTAHUSA:

- aKTUBHOE Yy4yacTHE€ B pEIICHUU TMPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW OpraHu3alii, TOopoJia, Kpas) TEXHOJOTMUYECKOW |  COLMAJIbHOMN
HaIPaBJIEHHOCTH, TPEOYIOIINX B TOM YUCIIE U PU3HUECKUX 3HAHUIA;

- HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPOdeCcCuil, CBA3aHHBIX ¢ (DU3UKOMH;



7) IKOJIOTHYECKOT0 BOCTIMTAHMSA:

- OpHEHTalMsI Ha IpUMEeHeHne GU3NUECKUX 3HAHUM JUTsl petieHus 3a7a4 B 001acTu
OKpY’KaroIiel cpefibl, IIAHUPOBAHMS MMOCTYIKOB M OIIEHKH UX BO3MO>KHBIX MOCJIEICTBUI
JUISL OKPYXKAKOIIEN CPEJIbL;

- OCO3HaHME TI00aJBbHOTO XapakTepa HKOJIOTHYECKHMX MpodiieM M TyTed HX
perieHus;

8) aganTanuM K HM3MEHSIIOIIMMCH YCJIOBUSIM COLMAJIbHOW W TNPUPOAHOM
cpenbl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUU MPU BHIMOJHEHUU HCCIIETOBAaHUN U MPOEKTOB
¢bu3HYeCcKOi HAMIPaBJIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSIM JPYTHUX;

- TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4€pe3 IMPAKTUUYECKYIO
NESITENIbHOCTB;

- MOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hcie (HOpPMYIUPOBATH
UJICHU, TIOHTHS, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U SIBICHUSX;

- OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEH B oO0iacTu
bu3uKy;

- IUIAHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3UUECKUX 3HAHUM;

- CTPEMIJICHHE aHAJIM3WPOBATh W BBIABISITH B3aUMOCBS3U MPHUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHMIA,

- OIIEHKa CBOUX JIEWCTBHIA ¢ Yy4€TOM BIUSHUS Ha OKDPYXKAIOUIYIO Cpeny,
BO3MOKHBIX TJI00aTbHBIX TIOCIIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATHBI

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

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3zoBble JJornuyeckue aeiicTBUSA.

° BBISBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKNA OOBEKTOB (SBJICHUM);

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

. BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B paccMaTpHUBAEMbIX (aKTax,
JMAHHBIX U HAOJIIOJICHUSIX, OTHOCAIIUXCS K (PU3HUCCKHUM SIBJIICHUSIM;

° BBISIBIISITH IPUYMHHO-CJIC/ICTBEHHBIE CBS3HU NP U3YYCHUH (PU3UUYECKUX SBICHUN 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, BRIOOpP HanOosee MOIXOASIIETO ¢ YIETOM
CaMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciieagoBare/ibCKue JeHCTBHA:
° HCIIOJIB30BATH BOIIPOCHI KAK UCCIIEI0BATENBCKUI HHCTPYMEHT ITO3HAHUS;
° NPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUN SIKCTIEPUMEHT, HEOOJBIIIOE UCCIIeI0BAHNE (PU3HUUECKOTO SBJICHHUS;



. OLICHMBAaTh HA NPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpPMAIUIO, MOITYYEHHYIO B
X0/ UCCIIEA0OBAHUS WU DKCIIEPUMEHTA,;

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

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

PabGora ¢ undopmanueii:
o MPUMEHSTh Pa3InyHble METO/bl, HHCTPYMEHTBI U 3allpOChl IPU MOUCKE U 0TOOpE
UH(pOpMALMK WIN JAaHHBIX ¢ YYETOM NMPEASIOKEHHON yueOHOH pU3n4ecKol 3a1auu;
. aHaJM3UpOBaTh, CUCTEMATU3UPOBATh M  HHTEPIPETUPOBATH  HUH(OPMAIUIO
pPa3IMYHbIX BUJIOB U (DOPM IPEICTABIICHUS;
. CaMOCTOSITENIbHO BBIOMPATH ONTUMAIBHYIO (POPMY MPEACTABICHUS HHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a7aud HECJIOKHBIMM CXeMaMM, JuarpaMMaMiy, HHOMN
rpaduKkoil 1 UX KOMOMHAIIUSIMHU.

KoMMmyHHKaTHBHBIE YHHBeEpPCaJIbHbIE y4eOHbIe JelicCTBHA:
o B Xo/ie 00CYXJIeHHsI y4yeOHOro MaTepuaia, pe3ysbTaToB JabOpaTOPHBIX paboT H
MPOEKTOB 3aJlaBaTh BONPOCHI MO CYIIECTBY 0OCYK/IaeMOil TeMbl M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha pelIeHHE 331a4u U NOoAepKaHue OJarokenareaIbHOCTH 00IEeHuUs;

o COTIOCTABJISATh CBOM CYXICHHS C CYXKICHUSIMH JPYTUX YYaCTHHKOB JHANIOTa,
00HaApy>KMBATh PA3JINYME U CXOJICTBO IMO3UIIU;

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

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

o MOHUMATh W HCIONB30BaTh MPEUMYINECTBA KOMAHAHOW ¥ WHIUBUIYAITBHOM
paboThI NP pelICHUN KOHKPETHON (hHU3HUECKOM MPOOIEMBL;

o MPUHUMATH 1IEJI COBMECTHOM JESITENIbHOCTH, OPraHU30BBIBATH JCUCTBHS MO €€

JOCTIKEHUIO: PaCTpEIeNsITh POJIM, OOCYKIATh MPOIECCHl U PE3yabTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

. BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTAsk KAYECTBEHHOTO PE3ysIbTaTa 1o CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C IPYTUMU YJICHAMU KOMaH/bL;
. OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOIMHA NPOAYKT MO KPUTEPUSM,

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

PeryasiTuBHbIC yHHBeEpPCAJbHbIC y4eOHbIE TeHCTBHUS

Camoopranusanus:
o BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalMsiX, TPEOYIOIUX IS
pernieHus GU3NIeCKUX 3HAHWM;
o OPUEHTUPOBATHCS B PA3IMUHBIX MMOAXO0AaX MPUHATHS PEIIeHUN (MHAUBUIYATBHOE,
NPHUHSITHE PEIICHHSI B TPYIIIE, TPUHITHE PEIICHUH TPYIIIOi);
o CaMOCTOSITEIPHO COCTABJIATH aJTOPUTM pelieHus: GU3MUECKON 3a7aun Uiu TUTaHa

UCCIIEIOBAHUSI C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIpeUIaraéMble BApUAHTHI PEILICHU;
o JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLIHOHAIbLHBIN HHTE/JIEKT:



L4 AaBaTh aACKBATHYIO OLICHKY CUTyalluH 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

(U3UYECKOTO UCCIEJOBAaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIIUXCS CUTYallUl, yCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LIEJIH U YCIOBUSIM;
. CTaBUTh Ce€0sl HA MECTO JAPYroro 4ejoBeKa B XOJAE CIOpa WM AUCKYCCHHM Ha
Hay4YHYIO T€MY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTroro;

o NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pemieHud (U3MYECKHX 3ajad Wid 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 O0YUaAIOIIUXCSI YMEHU:
. WCIIOJIb30BAaTh MOHATHUA: (U3MUECKHME WU XUMHUYECKUE SIBJICHMs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAMHUIIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHMSI BemiecTBa (TBEpAOE, >KHUIKOE, Ta3000pa3HOe), MEeXaHWYeCKOe
JIBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHWHOE),  TpaeKTopus,
paBHOJEHCTBYIOMIAsT cuiaa, naegopmanus (ympyras, IIacCTUYECKasl), HEBECOMOCTb,
COO0IIA0IINecs COCY/IbI;
. paznuuath sBieHus (Auddy3us, TEmIOBOE€ MBI)KCHHE YacTHUI[ BEIECTBa,
paBHOMEpPHOE JIBUKEHHE, HEPAaBHOMEPHOE [IBM)KEHHE, MHEpLUs, B3aUMOJCHUCTBHE Tell,
paBHOBecue TBEPABIX TEN C 3aKpEIIEHHOM OChIO BpallleHUs, Iepenadya JaBlICHUs
TBEPABIMU TETAMU, KHUAKOCTAMH M Ta3aMu, aTMOchepHOe [aBleHUE, TUIaBaHHE Te,
IPEBPALLEHUS] MEXaHUYECKOW SHEPTruu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBJICHUE;
. pacro3HaBaTh MPOSBICHHE H3YYEHHBIX (U3NYECKUX SIBICHUI B OKpYXKaIOIIeM
MHpE, B TOM 4ucie (pu3ndeckre IBJICHUS B IPUPOJIE: TPUMEPHI ABIKEHUS C PAa3INUYHBIMU
CKOPOCTSIMH B >KMBOM M HEKHMBOW IpUPOJE, ACHUCTBUE CUJIBl TPEHUS B IPUPOJE U
TEXHHUKE, BIUSHUE aTMOC(EpHOro MAABJICHUSI HA JKUBOM OpraHu3M, IUIaBaHUE pbIO,
pblYard B TeJe YeNOBEeKa, MPU 3TOM MEPEeBOAMTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3HUECKUX SABICHUI;
. ONMKCHIBaTh HW3YYCHHBbIE CBOMCTBA Tel M (PU3WYECKUE SIBJICHUS, HCIOJIb3YA
¢busznueckue BeMMYUHBI (Macca, 00bEM, MIOTHOCTh BEUIECTBA, BPEMsl, MMyTh, CKOPOCTb,
CpelHsAsd CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC TEJa, CHUJIAa TPEHUs, aBJICHUE
(TBEpOTO TENa, JKUAKOCTH, Ta3a), BBHITAIKWBAIONIAs CHJIA, MeXaHW4eckas paboTa,
MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbl, KO3(QQUIUEHT MOJIE3HOro JAeHCTBUS
MEXaHU3MOB, KHHETHYECKass U MOTEHIMaJIbHas HSHEPrus), IpU ONUCAHUU MPABUIBLHO
TPAKTOBaTh (PU3MUECKHUI CMBICI MCIIONB3YEMBIX BEITUYMH, X O003HAUYCHHS U CIUHUIIBI
bu3nueckux BEIMYMH, HAXOAUTHh (OPMYIbI, CBS3bIBAIOIIUE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTMMU BEJIUYUHAMH, CTPOUTh TIpaduKh H3YUYEHHBIX 3aBHCHUMOCTEH
(bu3HYECKUX BEINYNH;
. XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHUE SIBJICHHUS U MPOLECCHI, HCIIOIb3Ys
npaBWia CIOXKEHUs] cui (BIOJIb OAHOW mpsiMoi), 3akoH ['yka, 3akoH [lackains, 3akoH
Apxumena, MpaBuiIO paBHOBecHs pbluara (0J10Ka), «30JI0TO€ MPABUII0» MEXAHUKH, 3aKOH



COXpaHECHHSI MEXaHWYECKON 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 MNPAKTHKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATh NMPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBsCHEHHE U3 1—2 JOTHYECKUX IIaroB ¢ onopoi Ha 1-2
W3YYECHHBIX CBOWCTBA (PU3NUECKUX SBJICHUMN, (PU3MUECKHUX 3aKOHA MM 3aKOHOMEPHOCTH;
. pemars pacuy€THble 3a7aud B 1—2 HEWCTBHS, MCIONb3Ys 3aKOHBI M (OPMYIIBI,
CBsA3bIBaroONIME (PU3MUECKHE BEITUYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3aJa4M 3alliChIBATh
KpaTKOE YCIIOBUE, MOJACTABIATh (PU3MUECKHE BETUYMHBI B (HOPMYJIBl M MPOBOIUTH
pacd€Thbl, HAXOAUTH CIIPABOYHbIE JaHHBIE, HEOOXOIUMBIE JIJIsl PEIlIeHHUs 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOJYYCHHON PU3NUECKON BETUUHHBI,

. pacro3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU (HU3UYECKUX
METOJI0OB, B OIKMCAaHUM HCCIECNOBAHUSA BBIACIATH IPOBEPAEMOE IPEIAIOTI0KEHNE
(rumoTtesy), pa3audaTh U UHTEPIPETUPOBATH MOJIYYCHHBIH PE3YNbTAT, HAXOIUTh OIMIMOKH
B XOJI€ OMBITA, AEJAaTh BHIBOJBI I10 €r0 PE3YIbTATAM;

. MPOBOJIUTH OMBITHI O HAOMIOACHUIO (U3MYECKUX SIBICHUM WM (U3HIECKUX
CBOMCTB Ten: OpMYyIHUPOBATh MPOBEPSEMbIE MPEAMOIOKEHUS, COOUPATh YCTAHOBKY W3
MPEIJI0KEHHOTO 000PYA0BaHHUS, 3aIMCHIBATH X0/ OIbITa U (POPMYITUPOBATH BHIBOBI;

. BBITIOJTHATh TPSIMBIE HM3MEPEHHUS PACCTOSHUSA, BPEMEHH, MAacChl Tejia, 00bEMa,
CHUJIBI U TEMIIEpAaTyphl C HCIOJIb30BAHHUEM AaHAJIOTOBBIX M HH(GPOBBIX MPUOOPOB,
3alHCHIBATh IOKa3aHUS MPUOOPOB € YYETOM 3aJaHHOW aOCOIIOTHOM MOTPEIIHOCTH
W3MEPECHUI;

° MIPOBOJIUTH UCCJIEAOBAaHUE 3aBUCUMOCTU OJTHON (PU3UUECKON BEIUYUHBI OT IPYTron
C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PABHOMEPHO JIBIXKYIIETOCS
TeJla OT BPEMEHHM JIBUKCHUS TEJla, CWIbl TPEHUS CKOJIBKEHHS OT Beca Tena, KauecTBa
00paboOTKM TOBEPXHOCTEH TEd ¢ HE3aBUCUMOCTH CHWJIBl TPEHHUS OT IUIOIIATU
COMPUKOCHOBEHUS TE€JI, CWJIbl YNPYTOCTH OT YJJIMHEHUS TMPYKUHbBI, BBITAIKHBAIOIIEH
CWiIbl OT 00bEéMa TMOTPYKEHHONM YacTH Tela W OT TIUIOTHOCTU JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeO,
YCJIOBHM TIUJIaBaHUSl TeJ, YCIOBUM paBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
MJIAaHUPOBAHUU YUEOHOTO UCCIIEAOBaHUs, COOMPATh YCTAHOBKY M BBITIOJIHITH U3MEPECHHUS,
cienysl MPeaoKeHHOMY IUTaHy, (PUKCHUpPOBATh pe3yibTaThl MOTYYEHHOW 3aBUCUMOCTH
bu3MUecKUX BEIUYUH B BHUJIE MPEUIOKEHHBIX TAO0JUIl U TPadUKOB, JeJaTh BBIBOJBI IO
pe3yapTaTaM UCCIIECIOBAaHMUS;

. MPOBOJUTH KOCBEHHBIC M3MEPECHHsI (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH M TBEPAOrO TeENla, CUJA TPEHUA CKOJIBKEHUSA, JaBIICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KUIAKOCTh Te0, KOPHUIIHEHT
MOJIC3HOTO JICUCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs MPEIIOKEHHON MHCTPYKIMH: TIPU
BBITIOJTHEHUU HW3MEpPEHUN COOMpaTh HSKCIEPUMEHTAIbHYI) YCTAaHOBKY H BBIUYHCISATH
3HAYEHNUE UCKOMOW BEJTUYUHBI;

o coONMoIaTh TpaBUiIa TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHKEM;
o YKa3bIBaTh MPUHIIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI,

TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapOMETp, phlyar, MOJABHUKHBIM U
HEMNOJIBW)KHBIHN OJIOK, HAKJIIOHHAS TNIOCKOCTB;

o XapaKTepHU30BaTh MPUHLMIBI JEHCTBUA H3YyYEHHBIX HPUOOPOB M TEXHUYECKUX
YCTPOICTB € ONOpPOM HAa MX ONHMCAHMS (B TOM 4YHUCIE: MOAIIMIHUKH, YCTPOWCTBO
BOJONPOBOJA, THAPABIWYECKUM IIPECC, MAHOMETpP, BBICOTOMEp, IOPIIHEBOHW HACOC,



apeoMeTp), WCIOJIb3ysl 3HAHUS O CBOUCTBAX (DU3MYECKUX SIBICHUHW M HEOOXOIUMBIE
¢u3nyecKye 3aKOHbl U 3aKOHOMEPHOCTH;

. MPUBOJUTH NPUMEPHl (HAXOIUTh HHPOpPMALMIO O MpPUMEpax) MPaKTHUYECKOIO
UCIIOJIb30BaHMS (U3MYECKUX 3HAHU B TIOBCEJHEBHOM JKM3HU JUIsl oOecredeHUs
Oe3omacHOCTH Ipu oOpalleHuH ¢ NpudopaMM U TEXHUYECKMMH YCTpOMCTBaMu,
COXpaHEeHUs 3/J0POBbs M COOJIIOJIEHHUS] HOPM 3KOJIOTHYECKOI0 OBEJIEHUS B OKpYXKarolen
cpexne;

. OCYIIECTBJIATh OTOOp MCTOYHMKOB MH(poOpManuu B MIHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U IYTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIIEIATH MH(OPMALUIO, KOTOpas SBISETCS MPOTUBOPEUYUBON
WU MOXKET OBITh HEJOCTOBEPHOM;

. UCIOJIb30BATh NPU BBIMNOJHEHUM Y4YEOHBIX 3aJaHU  HAYYHO-TIONYJSPHYIO
auTepatypy (HU3MUECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepHallbl, pPECypChl CETH
WntepHer, BiageTh NpuéMaMud  KOHCIIEKTHPOBAaHUS  TEKCTa, IMpeoOpa3oBaHUs
uH(popMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3/aBaTh COOCTBEHHbIE KpAaTKUE MHCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
2—-3 WCTOYHHMKOB HH(poOpMaIMMU (HU3UYECKOTO COJEp>KaHUS, B TOM YHCIE MyOJIUYHO
JieNlaTh KpaTKue COOOIIEHUs O pe3ysibTaTax MPOEKTOB MM YyU4eOHBIX MCCIIEAOBaHUM, IPU
TOM TPAaMOTHO MCIOJIb30BaTh HM3YUYEHHBIH MOHATUHHBIMN anmapar Kypca (U3HKH,
COINPOBOKJATh BBICTYIUJICHUE NTPE3EHTALIUEH;

. IPU  BBINOJIHEHUH YYEOHBIX TIPOEKTOB U  HCCIEIOBAHUNA  pacHpenensiTh
00s13aHHOCTH B TpyIIe B COOTBETCTBUM C IIOCTaBJICHHBIMM 3a/JadyaMM, CJIEIUTh 3a
BBINIOJJTHEHUEM IIJlaHA JIEMCTBUM, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIad B
JEATENBHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aMMOJCHCTBHE, yUUThIBas
MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 kijacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:
. WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE aTOMOB
U MOJICKYJ, arperaTHbleé COCTOSHUSI BEIIECTBA, KPUCTAINIMYECKUE M aMOp(HBIC Tena,
HACBHIIICHHBIN M HEHACBINIEHHBIA Map, BIAXHOCTh BO3/YyXa, TeMIEparypa, BHYTPECHHSA
DHEPrusl, TEIUIOBOW JBUIaTElb, JJIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsijl, SJIEKTPUUYECKOE
I10JI€, TPOBOJAHUKH U JUAJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

. pasnuyath SBJIEHUS (TEIJIOBOE PACIIMPEHHE U CKaThe, Terionepeiaya, TernioBoe
paBHOBeCHE, CMadyMBaHHWE, KaNWUIAPHBIC SBJICHHS, HCHapeHUe, KOHACHCAIUs,
MJIaBJIEHUE, KpUCTAJIU3ALIMS (oTBepaeBaHue), KUIICHHE, TerIonepeaaya

(TEeTIONMpPOBOIHOCTh, KOHBEKIUS, W3JIYYEHHE), DSJEKTpU3alus Tell, B3auMOJACHCTBHE
3apsA0B, JACUCTBUS DIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aHMMOJEHCTBUE
MarHuToB, JIEHCTBUE MArHUTHOTO IOJII HAa IPOBOJHUK C TOKOM, 3JEKTPOMarHUTHas
UHAYKIMS) [0 OINHCAaHHWI0O HX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3UYECKOE SIBICHHUE;

. pacrno3HaBaTh TMPOSIBICHHE H3YYEHHBIX (DU3UUYECKUX SBJICHUI B OKpPYXaloUIeM
MHUpE, B TOM 4YHcle (U3UYECKHE SBICHHUA B TPUPOE: MOBEPXHOCTHOE HATHKCHHE WU
KallWJUISIPHBIE ABJIEHWS B NPHUPOJAE, KpUCTAIIBI B TNpupone, usinydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUUECKUE SIBJIEHUS B aTMOc(epe, JEeKTPUUECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE
noJie 3emiid, Apei( MoIoCcoB, pojib MArHUTHOIO MOJIS JUIS )KM3HU Ha 3eMJie, MOJISIpHOe



CUSIHUE, TpU OSTOM IHEPEBOJUTh INPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIIEIATh
CYLIECTBEHHBIE CBOICTBA (IPU3HAKH) (PU3MUECKUX SBJICHUI;

. ONMCHIBaTh H3YYEHHBIE CBOMCTBA Te€lI U (PU3NYECKUE SBICHUS, HCIOIb3YS
¢u3nueckue BENIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEILIOTHI,
yI€IbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTA IUIABICHUS, yJeiIbHas TEIUIOTa
napooOpa3oBaHusi, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA((ULIUEHT IO0JIE3HOIO
NEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAs BIIAXKHOCTh BO3yXa, JJIEKTPUUYECKUN
3apsij, cuja TOKa, DJIEKTPUUYECKOE HAINPSIKEHUE, COPOTUBIECHUE MMPOBOJIHUKA, YAEIBHOE
COIIPOTHUBJICHUE BEIECTBA, padOTa U MOIIHOCTH 3JIEKTPUUECKOr0 TOKA), IPU OMUCAHUU
IPaBUIBHO TPAKTOBATHh (PU3UUYECKUN CMBICI HCIOJB3YEMBIX BEIMUYMH, O0O3HAUEHUS U
€IMHULIBI  (PU3NYECKUX BEJIMYMH, HAXOAUTh (OpPMyYJbl, CBSA3BIBAIOIIME JaHHYIO
(GU3NYECKYI0 BEIUYMHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH TpapUKUd H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

. XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBJICHHS U IPOLIECCHI, MUCIOJIb3YS
OCHOBHBIE TIOJIO)KEHUSI MOJEKYJIIPHO-KUHETUUYECKOW TEOpUM CTPOCHHUS BEIECTBa,
IPUHLMII CYNEPIIO3UIIMM MOJIEN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsla,
3akoH OMa i1 yyacTka Lenu, 3akoH Jxoymnsa—JIeHna, 3aKoH COXpaHEeHMs SHEPIuu, Npu
ATOM JaBaTh CIOBECHYIO (OpPMYJIHPOBKY 3aKOHa M 3allMChIBATh €r0 MAaTeMaTHUYECKOe
BBIPAKEHUE;

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

. pemaTh pacuy€THbIe 3aJaud B 2—3 JEWUCTBUS, HCIONB3YysS 3aKOHBI U (HOpMYIIBI,
CBsI3bIBAIONINE (PU3NUECKHIE BEJIUYMHBI: HA OCHOBE aHaJN3a YCJIOBUS 3a/1a4M 3alUCHIBATh
KpaTKOE YCJOBHE, BBIABIATh HENOCTATOK JAHHBIX U pelIeHMs 3a7aydd, BbIOMpATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE Ui €€ pPellleHus, MPOBOIUTh PACUEThl U CPABHUBATH
NOJyYeHHOE 3HaUeHUEe (PU3NUECKON BEIMYUHBI C U3BECTHBIMH JJAHHBIMU;

o pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HNPU MOMOLIU (PUIUYECKUX
METOJI0B, UCIOJIb3Ysl OIMCAaHUE UCCIEI0BAHMS, BBIIEISTH POBEPSIEMOE MPEATNOI0KEHHE,
OLICHMBATh MPABUIILHOCTb MOPSIIKA IPOBEAEHUS UCCIIEIOBAHUS, 1€7aTh BBIBO/BI;

. MPOBOJUTH OIBITHl 1O HAOMIONEHUI0 (PU3NYECKUX SBICHUN WIN (DU3HIECKUX
CBOMCTB TeN (KamWUISpHBIC SBJICHHS, 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro o0béma,
TEMIEpaTypbl, CKOPOCTU TMPOIIECCa OCThIBAHUSI U HArPEeBaHUS MPH U3IYyYEHUU OT I[BETa
u3nydaromen  (morjonaromiei) MOBEPXHOCTH, CKOPOCTb  HCIApPEHuss BOABI  OT
TEMIEPATYpbl KUAKOCTH M IUIOMAAM €€ TIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aMMO/JICHCTBUE DJIEKTPUUYECKUX 3apsioB, B3aWMOJACHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YyaJn3alls MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA JIJIEKTPOABUIATENSA
MOCTOSTHHOTO ~ TOKa): (OpPMYyIUpPOBaTH MpPOBEpsieMbIE MPEINONOKEHUs, COOUpPATh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYAOBaHMS, OMUCHIBATh XOJ OTbITa U (OPMYIUPOBATH
BBIBO/JIbI;

. BBIIIOJIHATE TPAMbIE HM3MEPEHMS] TEMIIEpaTypbl, OTHOCUTEJIBHOM BIaXKHOCTH
BO3/lyXa, CUJIbl TOKa, HAMpPsDKEHHMs] C MCIOJIb30BAaHUEM AaHAJIOTOBBIX NPHOOPOB U
NAaTYUKOB (U3MYECKUX BEJIMYMH, CpPaBHUBATh pE3yJbTaThl HU3MEpPEHUH ¢ Y4YETOM
3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

o MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJAHOU (PH3UYECKON BEIMYUHEI OT IPYTOM
C HCHOJb30BaHUEM MPSMBIX M3MEpPEHHUIl (3aBUCUMOCTh CONMPOTHUBIEHUS MPOBOJHUKA OT



€ro JUIMHBI, IUIOIIAJHA ITONEPEYHOrO0 CEYEHUs W YAEIbHOTO CONPOTHUBIICHUS BEIECTBA
IIPOBOJIHHKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSKCHUSA HA IIPOBOJHUKE,
UCCIIEIOBAHUE TIOCJIEN0BATEIbHOIO M IApaUIEIbHOIO COECIUHEHWH IPOBOIHHUKOB):
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMpPAaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIenys
NPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YyJbTAThl MOJIYYEHHOH 3aBHCHMOCTU B BHJIE
TabuUI U rpauKOB, 1e]aTh BEIBOBI IO PE3yJIbTaTaM UCCIIEJOBAHHUS;

. NPOBOJUTh  KOCBEHHBIE  M3MEpEHUA  (pu3myeckux  BeJWYUH  (yAesibHasd
TEIUIOEMKOCTh ~ BELIECTBA, COMNPOTUBJIEHHE MPOBOJHUKA, paboTa W  MOUIHOCTH
AJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJI€AYs NPEII0KECHHOW HHCTPYKIIUH, U BBIYUCIIATH 3HAYCHUE BEIIMUNHBL;

. coOnrofaTh MpaBWJia TEXHUKHM O€30IacCHOCTH Mpu padoTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;
o XapaKTepu30BaTh MPUHIHUIBI JCHCTBHS H3YYCHHBIX NPUOOPOB M TEXHUYECKUX

YCTPOWCTB C OMOpOM Ha WX OMUCaHug (B TOM YHCIIE: CHCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETpP, CYETUMK OSJICKTPUICCKOU
DHEPTUH, DSJIEKTPOOCBETUTEIbHBIC TPHOOPHI, HArpeBaTEIbHBIC  AICKTPONPHOOPHI
(mpuMepsbl), DIEKTPHYECKUE TMPEAOXPAHUTEIH, DJJICKTPOMATHHUT, JJICKTPOJABUTATENb
MOCTOSIHHOTO TOKa), HWCIIONB3Ysl 3HAHWUS O CBOHCTBAX (U3WYECKUX SBICHUN U
HEe0OXoauMbIe (U3NIECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA U U3MEPHUTEIIBHBIC MTPHUOOPHI TTO
cXeMaM M CXEMaTHYHBIM PHUCYHKaM (GKHJIKOCTHBIM TEPMOMETpP, TEPMOC, TICUXPOMETP,
TUTPOMETp, IBUTATENIb BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI JJICKTPHUYECKHX IEMel ¢ IOCIIeIOBATEIbHBIM W IMAPAUICIBLHBIM COCTUHECHUEM
AIIEMEHTOB, pa3linyasi yCIOBHBIE 0003HAUEHUS HIEMEHTOB AJIEKTPUUECKUX IICTICH;

. MPUBOJIUTH TMPUMEPHI (HAXOIUTh HHPOPMAIMIO O TpPUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHMs (U3MYCCKUX 3HAHUH B TOBCEJHECBHOW JKU3HHM I OOCCIICUCHUS
0e30MacHOCTH Mpu oOpallleHud ¢ npubopaMu U TEXHUYECKUMHU yCTpOMCTBamu,
COXpaHEHHUs 3/I0POBbS M COOIOACHHSI HOPM SKOJOTHYECKOTO TIOBEICHUS B OKPY KaIoIei
cpene;

o OCYIICCTBJIATh TTOMCK MH(pOpPMAIUU (PU3NYECKOTO cojep:kanus B MHTepHeTe, Ha
OCHOBE HWMEIOIINXCS 3HAHUW W TYTEM CPaBHEHHUS JIOMOJHUTEIBHBIX HCTOYHHUKOB
BBIICTISATh MH(POPMAIMIO, KOTOpasl SBISETCA TNPOTUBOPEYMBON WM MOXET OBITh
HEJI0OCTOBEPHOM;

o WCIIOJIb30BaTh TIPU  BBIMOJHCHUM YYEOHBIX 3aJaHU  HAYIHO-TIOMYJISPHYIO
JUTEPaTypy (U3NYECKOTO COJICPKAHUS, CIPABOYHBIC MaTepHaNbl, PECypChl CETH
WuTteprer, Biaaerb mNpuéMamMH  KOHCIICKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUS
WH(GOPMAIIUK U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

o co3/aBaTh COOCTBEHHBIC MHUCHMEHHBIC M KPAaTKHE YCTHBIC COOOINCHHUs, 00001mas
WH(POPMAIMIO U3 HECKOJBKMX HMCTOYHMKOB (DU3UYECKOTO COJIEpaHHUS, B TOM YHCIIC
nyOJIMYHO  MPEACTABNIATh  PE3yAbTaThl  NPOSKTHOM WM HCCIENOBATEIbCKOM
NESATEIIBHOCTH, TPU 3TOM TPAMOTHO HMCIOJb30BAaTh W3YUYCHHBIA MOHSITHHHBINA ammapar
Kypca (pU3UKH, COMPOBOXKIATH BBICTYIUICHHE MPE3CHTAIINCH;

. MIPY BBIIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHUHN (PU3UYECKUX TPOIECCOB
pactupenensiTh O0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C TIOCTABIICHHBIMH 3aJ[a4aMH,
CIICIUTh 3a BBHIMOJHCHUEM IUTAHA JICWCTBHM M KOPPEKTHPOBATh €ro, ajJcKBAaTHO
OIICHWBAaTh  COOCTBEHHBIM  BKJIaJ B  JCATEIBHOCTh  TPYNIBI,  BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aHMOJICHCTBUE, MPOSBIISiS TOTOBHOCTH pa3peniaTh KOH(IUKTHI.



K xonmy oOyuenust B 9 KJjacce IpeIMETHBIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:
. WCIIOJIb30BaTh IIOHATHS: CUCTEMa OTCYETA, MATEpUAIbHAsl TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXaHHYECKOro IBMXKEeHUs, Aepopmanus (ymnpyras, IUlacTUYECKas),
TPEHUE, HUEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MIEPETPY3KHU, UEHTP TAKECTH,
abCoMIOTHO TBEPIOE TEJO, IEHTP TSHKECTU TBEPIOTO Tela, PaBHOBECUE, MEXaHUYECKHE
KoJie0aHusl U BOJIHBI, 3BYK, MH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUS
U TIOTJIONICHMS, alb(da-, 6eTa- 1 raMMa-u3JydeHUs, U30TOIIbI, SiIepHast SHEPTreTHKA;
. pa3nnuyaTh SIBICHUS (PABHOMEPHOE U HEPABHOMEPHOE NPSIMOJIIMHENHOE BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE, CBOOOAHOE MAaJEHUE TEJ, pAaBHOMEPHOE
JBIJKCHHE 110 OKPYKHOCTH, B3aUMOACHCTBHE Te€J, PEAaKTUBHOE JBUKECHUE,
KosiebaTeIbHOE JBIDKEHHE (3aTyXalollMe W BBIHY)KJICHHBIE KOJeOaHMsI), pPE30HaHC,
BOJIHOBOE€ JBU)KEHHE, OTPAXKEHHE 3BYKA, MPSMOIMHENHOE pACIPOCTPAHEHUE, OTPAKEHUE
U IIPEJIOMIIEHHE CBETA, MMOJIHOE BHYTPEHHEE OTPAaKEHUE CBETA, PA3JI0KEHUE OEIoro cBeTa
B CHEKTP M CIOXEHHUE CHEKTPaJbHbIX IIBETOB, MAMCIEPCHS CBETa, ECTECTBEHHAs
pPaJIMOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CHEKTpa U3IYUYSHHSs) TI0 OMHCAHHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JTEMOHCTPUPYIOIIUX JaHHOE (U3HYECKOE
SIBJICHUE;
. pacmo3HaBaTh TMPOSIBICHHE H3YYCHHBIX (DU3UYECKUX SBICHUH B OKpYXKaroliem
Mupe (B TOM yucie (U3UYEeCKUe SIBICHHsI B MPUPOJE: MPUIUBLI U OTIUBBI, TBUKEHUE
r1aHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE JIBUKEHUE JKUBBIX OPTAaHU3MOB, BOCIPHUITHE
3BYKOB JKHBOTHBIMH, 3EMJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, I[yHAMH, 3XO, L[BETA TEll,
ONTUYECKHE  SBJICHHA B  MpUpPOAe, OWOJIIOTMYEecKoe  JIeHCTBHE  BUIMMOTO,
yIbTPaQHUOIIETOBOTO U PEHTTCHOBCKOTO W3JIYYEHUN, E€CTECTBEHHBIM paIuOaKTUBHBIN
(GoH, KOCMUYECKHUE JTyUd, paAMOAKTUBHOE U3Ty4YeHUE MPUPOJHBIX MUHEPAJIOB, ACHCTBHE
PAaAMOAKTUBHBIX M3IyYEHUI Ha OpraHu3M 4YeJOBEKa), IpU 3TOM MEPEBOIUTH
NPaKTUYECKYI0 3aJaduy B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKM)
(bu3nuecKux sBJICHUM;
. ONMKCHIBATh HW3YYEHHbIE CBOMCTBA Tel U (U3NYECKUE SBICHUS, HCIOIb3YS
¢u3nyeckre BeNWYMHBI (CpeAHssI 1 MTHOBEHHasl CKOPOCTh Tejla MpPU HEPABHOMEPHOM
JIBIKCHUM, YCKOPEHME, IIEpEeMELICHUE, IyTh, YIJIOBas CKOPOCTb, CUjIa TPEHUS, CHUIIA
YIPYTOCTH, CUJIa TAKECTH, YCKOPEHHE CBOOOJHOTO MaJeHus, BEC Teja, UMITYJIbC Tela,
UMITYJIC CHJIBI, MEXaHW4YecKas paboTa W MOIIHOCTh, NMOTEHIMAJIbHAs SHEPTUs Tea,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS DSHEPrUs CXKATOW IPYKUHBI,
KUHETUYECKasl SHEPTus, MOJIHAs MeXaHU4ecKasi SJHeprus, Mepruoi U 4acToTa KoieOaHuid,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCThb CBETa, I0KA3aTelb
NPEIOMIICHUS CPEelbl), TPH ONMHCAHWHM TMPABUIBHO TPAKTOBATh (PU3UYSCKUN CMBICIT
UCIIOJIb3YEMbIX BEIIMYUH, O0O3HAYCHHS] W €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
dbopMyIbl, CBA3BIBAIOUINE AaHHYIO (U3MUECKYIO BEJIMYMHY C JPYTMMHU BEJIMYMHAMU,
CTPOUTH TpadUKH U3yUYCHHBIX 3aBUCUMOCTEN (DU3MYECKIX BEITUYHH,
. XapaKTepHU30BaTh CBOMCTBa Tel, (PU3NYECKUE SBJICHHUS M MPOIECCHI, HCIIONIb3Ys
3aKOH COXPaHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTECHMs, NPUHIMUI CYNEPIO3UIUN
CUJI, MNPUHLHUII OTHOCHUTENbHOCTH ['anmunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMS
HMMITYJIbCA, 3AKOHBI OTPAXKEHHUSI U MTPEJIOMIIEHHUSI CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOr0 U
MacCOBOT0 YHCEJl IIPH SJIEPHBIX PEAKLUAX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYIIUPOBKY
3aKOHA U 3alKMChIBaTh €0 MaTEMATUUYECKOE BBIPAKECHUE;



. OOBSICHATD (PM3UYECKHE MPOILECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISITh MPUUYUHHO-CIICACTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHHE W3 2—3 JIOTMYECKHX IIaroB ¢ OMOpod Ha 2—3 M3y4eHHBIX
CBOICTBa (PU3NUYECKUX SBICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemath pacu€THble 3aJauu (OMUparolIMecss Ha CUCTEMY W3 2—3 ypaBHEHHIA),
UCIIOJNIb3Yysl 3aKOHBI M (DOpPMyJbl, CBsI3bIBAaIOIIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE
aHaJli3a YCJIOBUS 3a/layd 3alUCBHIBaTh KPATKOE YCIIOBUE, BBISBIATH HEJOCTAIOIINE WIIH
M30BITOYHBIE JTAaHHBIE, BBIOMPATh 3aKOHBI M (HOPMYJbI, HEOOXOAMMBIE JUISl pPELEHUS,
MPOBOAUTH PACUEThl U OLIEHWBATH PEATTUCTUYHOCTD MOTYYEHHOTO 3HAUCHUs (PU3HUECKON
BEJIMYMHBI;

. pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOXHO PEIIUTh HPHU MNOMOLIU (PU3NYECKUX
METOJI0B, UCIIOJIb3Ysl ONMCAHUE HCCIIEOBAHMS, BBIIEIATh IPOBEPSAEMOE MPEAIION0KEHNE,
OIICHMBATh MPABWJIBHOCTh TOPSAKAa TPOBEACHHUS WCCIENIOBaHUsA, JeTaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOJCHUI U ONBITOB;

. MPOBOJUTH OMBITHl O HAOMIOJNEHUI0 (PU3NYECKUX SBICHUM WU (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs] SHEPIUH,
3aBHCHUMOCTD Meproia KoeOaHui MpyKMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU
OPYXKUHBI ¥ HE3aBUCUMOCTh OT aMIUTUTYAbl MallbIX KoOJIEOAaHUH, NPSIMOIMHEHHOE
pacnpoCTpaHEHUE CBEeTa, pa3joKeHUe OeIoro cBeTa B CHEKTP, M3YYEHUE CBOWCTB
M300pakeHusl B IUIOCKOM 3€pKajieé U CBOMCTB M300paKeHMsI TpeIMeTa B COOHMparoIieit
JMH3e, HAO0/IeHNe CIUIONTHBIX U JIMHEWYaThIX CHEKTPOB M3ITYUYEHHS): CAMOCTOSTEIILHO
coOupaTh YCTaHOBKY U3 M30BITOUHOTO Habopa 00OpyIOBaHUs, OMMCHIBATH XOJ ONbITA U
€ro pe3yJabTaThl, GOPMYIHPOBATH BHIBOIBI;

. MPOBOJIUTH NMPH HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, OMpeieNsis CpeaHee
3HAYeHHE Mu3MepseMoil BelMUYMHBI ((OKYCHOE pPACCTOSIHHE COOMpAloield JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHusi (M3MEepUTEILHOTO TPUOopa);

o MPOBOJAUTh  HCCJIENOBAaHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMHM (3aBUCUMOCTb IYTM OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM  JIBIKEHMHM 0e3 HayalbHOM CKOpPOCTH, TNiepuojaa KoyiebaHui
MaTEeMaTH4YEeCKOr0 MasgTHHKA OT JJUHBI HUTH, 3aBUCMMOCTH YIJla OTPa)KEHHsI CBETa OT
yria majeHusi ¥ yria MpejloMJIeHUs OT YIJia NajJeHMs): IUIAaHMPOBATh MCCIEIOBAHHE,
CaMOCTOATENbHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBAaTh pe3yabTaTbhl IOJy4YE€HHOU
3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BHJE TaOMUI] UM IpadUKOB, JeNaTh BBIBOJBI 11O
pe3ynbTaTaM UCCIIeI0BAHNUS;

. MPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3UYECKHX BEIHYUH (CpeIHssl CKOPOCTb U
YCKOpPEHHE Tela MPU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOTHOIO MafeHHS,
KECTKOCTh TMPYKHUHBI, KOIPPUIMEHT TpEeHUs CKOIBXKEHMs, MexaHudeckas pabora u
MOIIHOCTh, YaCTOTa U MEepUoJ KoieOaHUH MaTeMaTUYeCKOro U MPYKUHHOTO MasiTHUKOB,
ONTUYECKasi Cujla COOMPAIOIIEH JIMH3bI, pAAMOAKTUBHBINA (POH): MIIAHUPOBATH U3MEPEHUS,
coOupaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBIIIOJHATH HM3MEPEHUS, CIENys
NPEJIO)KEHHONM MHCTPYKIMHM, BBIYUCIATH 3HAUYCHHWE BEJIMYMHBI M AHAIM3HPOBATh
MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTA U3MEPECHUN;

. coOmolaTh TpaBUiIa TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpPHBIM
000py1I0BaHHEM;
o pa3nuyaTh OCHOBHBIE TIPU3HAKHM M3yYCHHBIX (PU3UYECKUX MOJIENICH: MaTepruanbHas

TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYEYHBIM MCTOYHHMK CBCTA, JIy4, TOHKasd JIMH34,
IJraHeTapHas MOACIIb aTOMAa, HYKJIOHHAsA MOJICJIb aTOMHOTI'O A1pa,



. XapaKTepHU30BaTh MPHUHIMIBI JEHCTBUA HM3yUYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOUCTB C ONOPOIl Ha UX ONMUCaHMs (B TOM YHUCIE: CHUAOMETP, AATUYMKHU HOJIOKEHMS,
paccTosiHUS U YCKOPEHUsl, paKkeTa, 3X0J0T, OYKH, IEPUCKOI, GoToanmnapar, onTHYECKHe
CBETOBOJIbI, CIIEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAaHUA O
CBOMCTBaX (PU3NUECKUX SIBICHUN U HEOOXOAUMbIE PU3NUECKHE 3aKOHOMEPHOCTH;

. UCIIOJIBb30BAaTh CXEMBl M CXEMATHYHBIE PHUCYHKHM M3YYEHHBIX TEXHUYECKHX
YCTPOUCTB, U3MEPUTEIbHBIX IMPUOOPOB M TEXHOJOTMYECKHUX IPOLECCOB NPH PELICHUU
y4eOHO-TIPAaKTUYECKUX 3aJa4, ONTHYECKHE CXEMBbl JUIsl MOCTPOEHHUS H300paKEHUU B
IUIOCKOM 3€pKajle U coOuparoleil TuH3e;

. IOPUBOANUTE TNPHUMEPHl (HAXOAUTh HHMOPMALMIO O MpUMeEpax) MNPaKTHYECKOIO
UCIOJIb30BaHMS (U3MYECKHX 3HAHUIl B TOBCEIHEBHOM MU3HMU IJs oOecreueHus
0e30macHOCTH Mpu oOpallleHHuH ¢ npubopaMu U TEXHUYECKHMHU YyCTpOMCTBamH,
COXpaHEHUs 3/J0POBbs M COOJIIOJIEHHUS] HOPM 3KOJIOTHYECKOI0 MOBEJICHUS B OKpYXKaroIei
cpene;

. OCYIIECTBJIATh MOUCK HHGpopMauuu (usmdyeckoro conepxkanus B HWHTepHere,
CaMOCTOSITENbHO (QOPMYNIHMPYs TMOUCKOBBIA 3ampoc, HAXOAUTh NYTH ONpEIeTICHUS
JIOCTOBEPHOCTH TOJYYEHHOM HH(OpMalmud Ha OCHOBE MMEIOLIUXCS 3HAHUN U
JOTIOJTHUTEIbHBIX UCTOYHUKOB;

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

. co3laBaThb COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(GOpPMALIUM M3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOT0 CcojAepk aHHUs, TyOIMYHO
IPEJICTABIATh PE3YJIBTAThl MPOEKTHON WIIM UCCIEA0BATENBCKON AEATEIBHOCTH, IIPU 3TOM
IPaMOTHO MCIIOJIb30BaTh N3YYCHHBIN MOHATUIHBIN anmapaTt u3y4aeMoro pasjaena Gu3nKu
U COMPOBOXJATh BBICTYIUJICHUE INpe3eHTalrel ¢ y4éToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHHUKOB.






TEMATHUYECKOE IINTAHUPOBAHUE

7 kaacc (68 4.)
HaumenoBanue pasgenoB | Kou-Bo OcHoBHbBIE BH/BbI 1eSIT€IbHOCTH
IIporpammHoOe conep:kaHue 0P
U TeM Y4eOHOro npeaMeTa | 4acoB ydamuxcs
Pa3nes 1. @usuka u ee posib B NO3HAHUM OKpPYsKawomero mupa (6 1)
dusnka — Hayka o mpupoze. | 2 duzuka — Hayka o0 npupone. | BoisiBienue pazInuuit Mexnay | bubnumoreka [HOK
SBnenuss npupoabl. Dusmueckue | GUIMUCCKUMHU u xumuaeckumu | https://lesson.edu.ru/
SBJICHUS: MEXaHUYECKUE, TEIUIOBBIC, | IPEBPAILICHUMHU. PacnioznaBanue u
AIIEKTPUYECKHUE, MarHuTHbIE, | KIaccupukanus  (QU3NUECKUX  SBICHUI:
CBETOBBIE, 3BYKOBBIE MEXaHUYECKUX, TEIJIOBBIX, JIEKTPUUYECKHUX,
MarHUTHbIX U cBeTOBbIX. HaOmionenue u
onucaHue (U3NYECKUX SIBICHUH
du3nyecKue BeINYNHbI 2 ®dusnyeckue BenuuuHbl. M3mepenne | Onpenenenue 1LeHbl  JeieHus  IuKaibl | bubnnoreka [HOK
busnueckux BenuunH. Dusnyeckue | u3MepurenapbHoro mpubopa. Msmepenue | https://lesson.edu.ru/
puOOpHI. [TorpemHocTs | INHEHHBIX pa3MEpPOB TEN U MPOMEKYTKOB
U3MEPECHUM. MexnyHaponHas | BpEMEHH ¢ y4€TOM  IOTPELIHOCTEN.
CHUCTEMAa CIUHUIL N3mepenne o0bEMa KUJIKOCTH U TBEPIOTO
Tena. M3mepeHune TemmepaTypsl  Ipu
MOMOILIM  KUJIKOCTHOIO TEpMOMETpa U
JaTyuka — TemmepaTypbl.  BolnmoiHeHue
TBOPYECKUX 3aJlaHUM IO MOMCKY CIOCOO0B
U3MEpEHUS HEKOTOPBIX bu3nueckux
XapaKTepUCTHK,  HalpuMmep,  pa3MepoB
MaJlbIX O0OBEKTOB (BOJIOC, TPOBOJIOKA),
yAaNEHHBIX 00BEKTOB, OOJIBIIINX
paccTosiHuH, MaJIbIX POMEXKYTKOB
BpemeHH. OOcyxJeHue MpeagaraeMbix
CIIOCO00B.
EcrecTBeHHO- HAYYHBIH | 2 Kax ¢buznka u npyrue | Beigsukenne — rumore3,  oObAcHsA0mMUX | bubnuoreka [HOK
METO/ MO3HAHUS €CTECTBEHHBIE ~ HAayKM  HW3y4aroT | IPOCThIC SBIICHHS, Hampumep: — mnodemy | https://lesson.edu.ru/
npupony.  EcrecTBeHHO-HayuHBIH | OCTaHABIMBAETCS JBUKYIIEECs o
METOJ  TO3HaHUs: HAOJIOAEHUE, | TOPU3OHTAIBHOW MOBEPXHOCTH  TeEJO;




MOCTAaHOBKAa HAy4YHOr'O0  BOIpOCa,
BBIJIBUKEHUE TUITOTE3, SKCIICPUMEHT
M0 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOromaeMoro sejaeHusa. OnucaHue
(Gu3NUeCKUX SBICHUH C MOMOILBIO
MOJIEIIEN.

Mo4YeMy B JKapKyl IIOrojly B CBETJIOM
OICK/AEC MpOXJAAHEH, YeM B TEMHOM.

[Ipennoxxenue croco0oB IIPOBEPKHU
runore3. llpoBeaenue wuccienoBaHus IO
IIPOBEPKE KaKoi-mubo TUIIOTE3bI.
[Toctpoenue MPOCTEUIIINUX Mojenen

¢u3nYecKux SBIEHUH (B BUAE PHCYHKOB
WIM CXEM), HalpuMep MNaJieHue MpeaMeTa;
IPSIMOJIMHEMHOE pacpOCTPaHEHUE CBETA.

azned 2. [lepBoHavaibHbIE CBeJIeHUs 0 CTPOEHUU BelecTBa (5 4)

CrpoeHue BeliecTBa

Ctpoenue BemiecTBa: aTOMbl U
MOJIEKYNbI, UX pa3Mepbl. ONBITHI,
JTIOKA3bIBAIOIIHEC JIMCKPETHOE
CTPOCHUE BEIIECTBA.

HaGmroienne W WHTEpHpeTanus OIBITOB,
CBUCTEIHCTBYIOIINUX 00 aTOMHO-
MOJICKYJSIPHOM ~ CTPOCHHH  BEIECTBA:
OMBITBI C  PACTBOPEHHEM  Pa3IMYHBIX
BemecTB B Boje. OIeHKa pa3MepoB aTOMOB
u MOJIEKYIT c HCIOJIb30BaHUEM
(dbotorpaduii, MOTy4YEHHBIX HA AaTOMHOM
CUJIOBOM MHKPOCKOIIE (ACM) -
nabopaTopHas pabota mo Teme: «OleHka
IuaMeTpa aroMa METOJOM  pPsioB  (C
WCTIOIb30BaHUEM dboTorpaduii)».
Omnpenenenne pa3MepoB MaIbIX TeJ

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

JIBrxenue u JBmwxenue yactuil Bemecta. Cesizb | HaOmonenue n oobsicHeHne 6poyHoBckoro | bubimoreka [HOK
B3aUMOJCHCTBHE  YaCTHIL CKOPOCTH [BIDKCHHSI YacTHIl C | ABWKEeHUss W siBueHus — auddysun. | https://lesson.edu.ru/
BEILIECTBA TEMIIEpaTypou. Bbpoynosckoe | IlpoBenenrie U 0OBSACHEHHE ONBITOB 110

JIBIDKEHUE, maddys3us. | HAOMIOACHUIO  TEIUIOBOTO  PACHIMPEHUS

B3anMogeiicTBrue yacTuil BemecTBa: | ra3oB. [IpoBeneHne u 0OBSICHEHUE OIBITOB

NPUTSDKEHNE U OTTAJIKUBAHUE. no OOHApYXEHUIO CHJ MOJIEKYJISPHOTO

MPUTSDKEHUS M OTTATKHBAHUS

ArperatHbie COCTOSTHHS ArperatHbple cocTOsiHUSI BemiecTBa: | Omucanue (C HMCIONb30BaHUEM MPOCTHIX | bubmmoreka LIOK
BEIIIECTBA. CTpPOEHHE Ta30B, JKUAKOCTEH | | MOJesel) OCHOBHBIX pasianuuii B ctpoenuu | https://lesson.edu.ru/

TBEPABIX (KPUCTAIMUECKUX) TEll.
B3auMoCBsA3p MeXAy CBONCTBAMH

ra3oB, OKHIKOCTEH U
OOBACHEHHE MaJIou

TBEPABIX  TEIL.
COKUMAaeMOCTH




BEIIECTB B PAa3HbIX AarperaTHbIX
COCTOSTHUSIX H 1504
aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM.
Ocob0eHHOCTH arperaTHbixX
COCTOSIHUM BOJEL.

KUJAKOCTEH U TBEPABIX TEJ, OOJBIION

COKUMAEMOCTH rasos. OOmbscHeHue
coxpaHeHHs (QOpMBI TBEPABIX TET W
TEKY4YECTH KUIKOCTH. IIpoBenenue

OTIBITOB, JIOKA3bIBAIOIINX, YTO B TBEPIAOM
COCTOSIHUU BOJbI YaCTHUIIBl HAaXOJATCS B
CpemHeM  Janbllie  Opyr  OT  Jpyra
(TUTOTHOCTH MEHBIIIE), YEeM B KHUIKOM.
Ycranosienune B3alMOCBSI3U MEKY
O0COOCHHOCTSIMM ~ arperaTHbIX —COCTOSTHHI
BOJABI W  CYIIGCTBOBAaHUEM  BOJHBIX
opranuzmoB (MC — Guosiorus, reorpadusi).

Pasnen 3. /IBuxkenue u B3aumoneiicreue tea (22 v)

MexaHuueckoe ABUKEHHE.

MexaHndeckoe JIBIDKCHHE.
PaBHOMepHOE W  HEpaBHOMEPHOE
nmwxenue. Ckopocth. Cpennsis
CKOpOCTb NIpPU  HEPAaBHOMEPHOM
JIBWKEeHUU. Pacy€r myt U BpeMeHU
JIBHKEHUS.

HccnenoBanne paBHOMEPHOTO JIBUXKCHUS,
orpezielicHue ero npusHakoB. Habmonenne

HEPABHOMEPHOTO JIBUKCHUS u
OITpeIeIICHNE €ro OTJIMYMI oT
paBHOMepHOTo JBMkeHHs. OmnpeneneHue
CKOpOCTH paBHOMEPHOTO JBUKEHUS
(mapuka B KHUJIKOCTH, MOJIEIH
JJEKTPUYECKOTO  aBTOMOOWJIS ©  T.J.).
Omnpenenenue cpeaHein CKOpPOCTH

CKOJIb)KEHUsI Opycka WM MIapuka 1o
HAKJIOHHOM IUIoCcKOoCcTH Pemienue 3amay Ha
ONpENEICHUE IMyTH, CKOPOCTH U BPEMEHHU
PaBHOMEPHOTO JBHYKEHUS. AHanus
rpaduKOB 3aBHUCHUMOCTH IMYTH U CKOPOCTHU
OT BPEMEHH.

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

HNuepuus,
IJIOTHOCTb.

Macca,

SBnenne nHepurn. 3aKOH UHEPIUU.
B3anmoneicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH  JIBUKEHUS
Ten. Macca Kak Mepa MHEPTHOCTH
tena. IlmorHOCTE BemecTBa. CBS3B

OObscHEHHE U IPOTHO3UPOBAHUE SIBJICHUH,
00yCJIOBJICHHBIX MHEPIMEH, HallpUMeEp, 4TO
MIPOUCXOJUT MPU TOPMOKEHUH WU PE3KOM
MaHEBpE aBTOMOOWJIA, oueMy
HEBO3MO)KHO ~ MTHOBEHHO  MPEKpaTUTh

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




MJIOTHOCTU C KOJIMYECTBOM MOJIEKYII
B €IMHUIE 00BLEMA BEIIECTBA.

JBUKEHHE HA BEJIOCHUIIENIE WM CaMOKaTe U
T. 1. [lpoBeneHue U aHaIU3 OIBITOB,
JNEMOHCTPUPYIOIIUX H3MEHEHHE CKOPOCTH
JIBYDKEHUS Tella B pe3ysbTare ACHCTBUS Ha
HEro Jpyrux Tten. Pemenwe 3agad Ha
OIpeJIeJIeHue Macchl Tesa, ero oobéma U
IJI0THOCTHU. [IpoBeeHre U aHaIu3 OIBITOB,
JI€MOHCTPHUPYIOLINX 3aBUCUMOCTh
U3MEHEHHUsI CKOPOCTH Teja OT €ro Macchl
npu B3auMmojeiictBun Ten. M3mepenue
Macchl Tela pa3IUYHbIMM  CHOCOOaMHu.
Onpenenenne IUIOTHOCTH ~ Tella B
pe3ysbTaTe M3MEPEeHHs €ro Macchl U
o00BEMa.

Cwuia. Buner cuit.

15

Cuna KaK XapaKTepUCTHKA
B3aUMO/JIeICTBUS TeJl. Cuna
YOPYrOCTH M 3aKOH I'yka.

N3mepenne cuiapl € ITOMOLIBIO
JMHAMOMETpa. SIBIIEHUE TATOTEHUS
u cuna TsokecTd. Cuila TSHDKECTH Ha
Ipyrux IulaHerax. Bec  Tena.
Hesecomocts.  CnoxxeHHe  CHIIL,
HaIIPaBJIEHHBIX MO OJHOM MPsAMOM.
PaBHonelictBytomas cwi.  Cuna
TpeHusi. TpeHue CKOJNBXKEHUS |
TpeHue Nnokos. TpeHue B nmpupoje u
TEXHHKE.

W3ydenne B3aMMOACWCTBUSI KaK MPHYUHBI
U3MEHEHHUsI CKOPOCTH Tela WU €ro
nedopmaruu. Ornucanue pearbHBIX
CUTYyallui B3aUMOJICHCTBUSA TeJl C TOMOIIIBIO
MoJieNiell, B KOTOPBIX BBOJIUTCS TOHSATHE U
u3o0pakeHne cuwibl. VI3ydeHue  CHIIBI
ynpyroctd. HccnenoBaHue 3aBUCUMOCTU
CHJIBI YIPYTOCTH oT YIUTMHEHUS
PE3UHOBOTO MIHypa WIH TPYXHHBI (C
IIOCTPOEHUEM rpaduka). AHanus
MPAKTHYECKHX CUTYalli{, B KOTOPBIX
HPOSIBIISETCS JEUCTBUE CUJIBI YIIPYTOCTH
(ynpyrocTths Msya, KpOCCOBOK, BETOK JIepeBa
U 7Ap.). AHanM3 CHUTyalui, CBS3aHHBIX C
SIBJICHAEM TATOTEHUSI. OObbscHeHne
OpOUTANIBHOTO ~ JIBUXKEHHMSA  IUIaHET  C
WCIIOJIb30BAHUEM SIBIICHHUSI TATOTEHHS U
3aKoHa MHepuuu. M3MepeHue Beca Tena ¢
MOMOIIbI0  AuHAMoMmeTpa. (OO0oCHOBaHHWE

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




3TOro cmnocoba wu3MepeHus. AHaIu3 U
MOJICIUPOBAaHUE  SBJICHHUS HEBECOMOCTH.
OKCepUMEHTAJIBHOE TIOJIYy4YEHHE IIpaBHiIa
CIIO)KEHHUSI CHWJI, HAalpaBIECHHBIX BJIOJb
olHON mpsiMoi. OmpeneneHue BETUYUHBI
paBHOACHCTBYIONIECH Ccuil. M3yueHue cuiibl
TPEHMSI CKOJIBYKEHUS U CUJIbl TPEHUS TTOKOS.
HccnenoBanue 3aBUCHMOCTU CHJIbI TPEHUS
OT CWJIbl JIaBJIEHUS U CBOMCTB TpPYIIUXCS

NOBEpXHOCTEH. AHamu3  MPaKTHYECKHUX
CUTyallMii, B  KOTOPBIX  IIPOSIBIISETCS
JNEUCTBUE CHJIBI TPEHMS, MCIOJIb3YIOTCS

CHocoObl €€ yMEHbIIEHUS WIH YBEIUUEHUS
(kaTtaHMe Ha JIBDKAX, KOHbKaX, TOPMOKCHHUE
aBTOMOOMII, HCIIOIb30BaHHUE
MO JIINITHUKOB, IIJIaBaHUE BOJTHBIX
XKUBOTHBIX M Jp.). Pemenuwe 3amau c
ucronp3oBanueM Qopmyn s pacuéra
CUJIBl TAKECTHU, CHIIBI YIPYTrOCTH, CHIIBL
TPEHHUSI.

Pasnen 4. /laBienue TBEpABIX TeJ,

JKMJIKOCTel U ra3oB (22 4)

JlaBneHue.
JIaBJICHUS
TEJaMHu,
razamu.

IIepenaua
TBEPABIMU
KUIOKOCTAMH U

JHasnenue. CiocoObl yMEHBIIEHUS U
yBEJIMYEHUS JaBieHus. JlaBieHue
rasa. 3aBUCUMOCTb [aBJICHHUS Ta3a
oT 00BbEMa, Temneparypsl. Ilepenada

JTaBJICHUS TBEPABIMU TEeJIaMH,
JKUIKOCTIMH H  Ta3aMH. 3aKoH
ITackans

Ananuz u 00BsICHEHHE OIIBITOB u
MPAKTUYCCKUX CHTyaHI/Iﬁ, B KOTOPBIX
IMPOSABIIACTCA CUJIA JaBJICHUA. OO0ocHoOBaHHE
crmocoboB YMCHBUICHUA W YBCIIMYCHHA

JTaBJICHHUS. Wzydenue 3aBHUCHMOCTH
JABJICHHS Ta3a OT 00bEMa M TeMIIepaTyphl.
Nzyuenue ocoOeHHOCTeH nepenayn
JaBJICHUA TBép)II)IMI/I TEJIaMU, KUJIKOCTAMU
u razamu. OOoCHOBaHHE pPE3yIbTATOB
OIIBITOB 0COOEHHOCTSIMU CTPOCHUMA
BellecTBa B TBEPAOM, KUAKOM U
ra3000pa3zHOM COCTOSTHUSIX.

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




DKCIEePUMEHTAIBHOE JI0Ka3aTeJIbCTBO
3akoHa [lackans. Pemenue 3a1au Ha pacuér
JIaBJICHUS TBEPJIOTO TEJIA.

,HaBJ'IeHI/Ie KHUIAKOCTH.

3aBHCHMOCTD JABJIEHUS >KUIKOCTH
oT  riyounsl. IIHeBMaTuueckue
MaIlIiHEI. I'mapocraruyeckuii
napajgokc. CooOuiaromuecs cocyibl.
['uapaBIuyecKkue MEXaHU3MBI.

HccnemoBanne  3aBHCHMOCTH  JaBJIEHUS
KUJKOCTH OT TIIYyOMHBI TIOTPYXEHUS U
IDIOTHOCTH JKUIOKOCTH. HaOmrongenne u
0o0BsACHEHHE TUAPOCTATUYECKOTO
napajokca Ha OCHOBe 3akoHa [lackams.
Nzyuenue COOOIIAIOIINXCS COCY/IOB.
Pemienne 3amau Ha pacuér gaBICHUS
JKUJKOCTH. OO0bsicueHue MPUHLIUA
JIEeNCTBUA TUAPABIHYECKOTO npecca,
IMHEBMATUYECKUX  MallvH. AHamu3 H
OOBSICHEHHE  MPAKTHUYECKUX  CUTYyallUid,
JEMOHCTPUPYIOUTUX MPOSIBIICHUE TaBICHUS
JKUJIKOCTH W 3akoHa Ilackams, Hampumep

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

MIPOIIECCOB B opraHuzMe npu
171yOOKOBOJHOM HBIPSHUM.

ATMochepHoe 1aBlIeHHE. Atmocdepa 3emnu u armocepHoe | DKCriepuMEHTaIbHOE obHapyxenue | bubnuoreka [HOK
JIaBIICHNE. [Tpuunnssel | atMocdepHoro  nmanenus. Anamu3  u | https:/lesson.edu.ru/
CYIIIECTBOBAHHMS BO3AYIIHOW | OOBSICHEHHE OMNBITOB W  MPAKTUYECKUX
000J10YKH 3eMiu. OmnbIT | cuTyanuii, CBsI3aHHBIX C  JieficTBUEM
Toppuyennu. Usmepenue | atmocheprnoro  paBineHus. OObsicHEHUE
aTMOC(epHOTro JaBJIEHUs. | CyLIECTBOBaHMs aTMocepbl Ha 3emie U
3aBHCUMOCTh aTMOC(EpHOTO | HEKOTOPHIX IUIAHETaX WM €€ OTCYTCTBUS

JIaBJICHUSL OT BBICOTBHI HaJ YPOBHEM
Mopsi. [lpubopbl mns u3MepeHHs
aTMoc(epHOTro JaBICHHS.

Ha Jpyrux IutaHetax u Jlyne. OObsicHeHue
W3MEHEHUsS IUIOTHOCTH  aTMocdepbl ¢
BBICOTOM M 3aBHCHUMOCTH aTMOc(hepHOro
JaBJIGHUsT OT BBICOTHI. PelmieHue 3amay Ha
pacuét atMocgepHoro naBineHus. M3yuenue
ycTpoiicTBa bapomeTpa-aHEpOua.

JleiicTBHE KUAKOCTH U rasza
Ha TOTPYXEHHOE€ B HHX

JlelicTBue JKUAKOCTH M Ta3a Ha
IOIPY’KEHHOE B HUX  TelO.

DKCIEePUMEHTANIBHOE oOHapyKeHHe
e CTBUS JKUJIKOCTHU Hu rasa Ha

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




TCIIO.

BriTankuparomias (apxumenoBa)
cuna. 3akoH Apxumena. IlnaBanue
tei. Bo3gyxornnaBanue.

norpy:xéHHoe B Hux Teno. OmnpeneneHue
BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha

TEJIO, MOrPYKEHHOE B JKUIKOCTD.
[IpoBenenue u  OOCYXIEHHE  OIBITOB,
JEMOHCTPHUPYIOLIHNX 3aBUCUMOCTh

BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha
TEJIO B KUIKOCTH, OT 00bEMa MOrpyKEHHON
B JKMIKOCTh YacTH TejJa M OT IIJIOTHOCTH
xKuakoctu.  IIpoBepka  HE3aBUCHMOCTHU
BBITAJIKMBAIOIICH CHIIbI, ACHCTBYIOIIEH Ha
TEI0O B OJKHJAKOCTH, OT MAacChl TeJa.
HccnenoBanne 3aBHCHMOCTH Beca Tejaa B
BOJ/I€ OT 00BEMA MOTrPYKEHHOM B KUAKOCTh
yactTh  Tena.  Pemenme  3amad = Ha
NpUMEHEHNE 3aKOHa ApXHUMeNa U YCIOBHS
TUIaBaHUS TEI. KoncrpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKU U
onpeJiereHue e€ rpy30noIbEMHOCTH.

Pazjen 5. Pa6ora u momHocTs. Jueprus (13 4)

Pabora 1 MOLIHOCTB.

Mexanunueckas pabota. MOIIHOCTb.

DKCIEPUMEHTAIBHOE OmpeAcIIcHUe
MEXaHUYECKOW pabOThl CUJIBI TSKECTH NP
MAaJCHUU Tela W CHWIbl TPEHUsS [pPHU
PaBHOMEPHOM  TMEpPEMENIEHUH Tejla MO
TOPU30HTAJILHOW  NOBEPXHOCTU.  Pacuér
MOIIIHOCTH, Pa3BUBAEMON MpPHU MOABEME IO
nectHule. Pemenne 3amad Ha pacuér
MEXaHWYECKOW pabOThl M MOIITHOCTH.

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

HpOCTLIC MCXaHU3MBI.

[TpocTble MeXaHU3MBI: pblyar, OJIOK,
HaKJIOHHAasl TUIOCKOCTh. [IpaBuio
paBHOBecHsl pbryara. lIpuMenenue
IpaBWjia pPaBHOBECHS pblyara K
OJI0KYy. «3omotoe IIPaBUIIO»
MEXaHUKH. KIIJQ IIPOCTBIX

OmnpeneneHne BHIMTPHINIA B CUJIE MPOCTHIX
MEXaHW3MOB  Ha  IIpUMepe  phlyara,
MOJBM)KHOTO W HEHOABMIKHOIO OJIOKOB,
HAaKJIOHHOM IUIOCKOCTH. HcciemoBaHue
YCIIOBUS paBHOBECHS phIuara.
O6nHapyxeHue CBOWCTB MPOCTHIX

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




MeXaHu3MOB. [IpocThie MeXaHU3MBI
B OBITY U TEXHHKE.

MEXaHU3MOB B Pa3JIMUHbIX HHCTPYMEHTAX U
PUCTIOCOOJICHUSIX, HCIONb3yEeMbIX B OBITY
U TEXHUKE, a TAK)KE B KUBBIX OpraHU3Max.
DKCrepuMEeHTAIbHOE JI0Ka3aTeIbCTBO
paBeHcTBa  pabOT TpU  NPUMEHEHHUHU
npocThiX Mexanu3zMoB. Onpenenenue KIIJ
HAaKJIOHHOM IJIOocKOcTH. Penienue 3anau Ha
NpPUMEHEHHE TpaBWiia PaBHOBECHs pblYara
n Ha pacuét KIIJI.

MexaHuueckas OHCPI'HUs.

Mexanuueckas SHEprusl.
Kunerndeckass u mOTEHIHMATbHAS
sHeprusi. [IpeBpamieHue  OgHOTO
BHUJIa MEXAaHMYECKOM JHEPruu B
JIpyroi. 3aKOH COXpaHEHUS! YHEPTUU
B MEXaHUKE.

DKcIepUMEeHTalIbHOE oIpe/iesieHue
U3MEHEHUs KMHETUYECKOU u
HNOTEHIMAJIbHON SHEpruyd Tejda MpU €ero
CKaThblBAHMM 110 HAKJIOHHOW IUIOCKOCTH.
dopmynupoBaHue Ha OCHOBE
UCCIIEI0BaHUS 3aKOHa COXpaHEHMUSI
MexaHuueckol  sHepruu.  OOcyxieHue
IpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHUs
JHEPIUH. Pemenne 3a1a4y c
UCIOJBb30BAHUEM  3aKOHA  COXPAaHEHUs
SHEPIUH.

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

8 kuacc (68 4.)
HaumenoBanue pa3iesioB u | KoJ-Bo OCHOBHbBIE BHBI 1€ATEJILHOCTH
IIporpammHoe coaepxkanmne 0P
TeM y4eOHOro npeaMera 4acoB yqauuxest
Pasznea 1. TermioBbie siBieHud (29 4)
Crtpoenne CBOMCTBa | 7 OcCHOBHbBIE nojoxenust | Habmonenne  w mHTepnpetanus | bubnnoreka LIOK
BEIIIeCTBA MOJICKYJIIPHO-KMHETHYECKON  TEOPHH | OMBITOB,  CBHJAETENLCTBYIOMMX 00 | https://lesson.edu.ru/

CTPOCHUA BCIICCTBA. Macca

TTOJIOXKCHHUA

pasMEPbBl aTOMOB U MOJICKYII. OHI)ITI)I, BCIICCTBA: OIIBITBI C PAaCTBOPCHUEM
NMOATBCPIKAAIOIIUC OCHOBHBIC | pa3JIMYHBIX BCIICCTB B BOAC. Pemenne

MOJ'ICI(y.]'IHpHO-KHHCTH‘-IGCKOﬁ TCOPHU. | ATOMOB MJIM MOJICKYJI B CAWHUIIC

U | aTOMHO-MOJICKYJISIDHOM CTPOCHUU

3aga4 IO OICHWBAHHIO KOJIHYCCTBA




Mogenu  TBEpHOro, IKUAKOIO H
ra3z000pa3HOro COCTOSIHMM BEIEeCTBA.
Kpucrannuueckue u amopdHbie Tena.
OOBscHEHHE CBOMCTB ra3os,
YKUAJIKOCTEN U TBEPABIX TEJI HA OCHOBE
MMOJIOKCHU
MOJICKYJIIPHO-KUHETUYECKOU TEOpPUH.
CmauuBaHue M KanwisipHbIC SIBJICHUS.
TemoBoe pacimMpeHue u cxaTue.

o0béMa BemiecTBa. AHaIM3 TEKCTa
JIPEBHUX  aTOMHUCTOB  (Hampumep,
¢parmenta mosmbl  Jlykpeuus  «O
NpUpOJZC BEUICH») C H3JI0KECHUEM
00OCHOBaHMH  aTOMHOM  THUIOTE3bI
(cMmbICTTOBOE YTCHHE). Onenka
yOeIUTENBHOCTH 3TUX OOOCHOBAHUM.
OOnbsicHeHne OpOYHOBCKOTO
JBWOKCHUS, sBICHUS TUGPy3un U
pa3inymMii MeX y HHMH Ha OCHOBE
IIOJIOKEHU I MOJIEKYJIIPHO-
KAHETHYECKOW  TEOPHUH  CTPOCHHSI
BemiectBa. OOBIACHEHHE OCHOBHBIX
pa3iMumMii B CTPOSHHH  Ta30B,
KUJAKOCTEH ®  TBEPIABIX TET C
UCIIOJIb30BaHUEM MOJIOKCHUI
MOJIEKYJISIPHO-KHHETUIECKON  TeOpuun
cTpoeHusi BemiectBa. IIpoBenenue
OTBITOB 1o BBIPANIBAHUIO
KPHUCTAUIOB TIOBAPCHHOW COJIM HJIH
caxapa. [IpoBenenne u OOBICHEHUE

OIIBITOB, ACMOHCTPHUPYIOIIUX
KallWJUIAPHBIC SABJICHUA W SABJICHUC
CMadYuBaHUs. OObscHEHUE poiin
KallnJIAPHBIX SIBIICHHI JUIA
IMMOCTYIIJICHHU A BOJbI B OpraHusm

pactenuii. HaGmonenne, mpoBeaeHne
i 00BsICHEHHE OITBITOB o
HaOIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB, XHUJIKOCTEM M TBEPABIX TEIN.
OObsicHeHrne  coxpaHeHHsi 00BEMa
TBEPIBIX TEJ, TEKYYECTH JKUJKOCTHU (B
TOM YHCJIE, PA3HUIBI B TEKYYECTH NS




pPa3HBIX KUAKOCTEH), N1aBJICHUs rasa.
[IpoBenenue OIIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCHMOCTD
JABJICHUS BO3JlyXa OT €ro o0bémMa u
HarpeBaHusi WIM OXJIAKICHUS, U HX
OOBSICHEHHE HAa OCHOBE aTOMHO-
MOJICKYJIIPHOTO  Y4YeHHs.  AHanu3
NPaKTUYECKUX CHUTYalUW, CBS3aHHBIX
CO CBOMCTBaMM Ta30B, KUAKOCTCH H
TBEPJBIX TET.

TennoBbIe TPOLECCHI.
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Temnepatypa. CBs3b TemMnepaTypsl €O
CKOPOCTBIO  TEIUIOBOTO  JIBHXKEHMS
YacTHULL. Buyrpennss SHEprusl.
CriocoObl  M3MEHEHHMsS  BHYTpPEHHEH
SHEpPruu: TerIonepesayda u
COBEpILEHHE paloThI. Bunst
TEIUIONEpeaun:  TEIJIONPOBOIHOCTD,
KOHBeKIMsl, n3nydenue. Kommdectso
TEIUIOThI. Y JIeJIbHAsi  TEIUIOEMKOCTb
BemiecTBa. TermiooOMeH M TemIoBOe
paBHOBecHE. YpaBHEHHE TEIIOBOIO
Oananca. [InaBieHue u oTBepAeBaHUE
KpUCTAIJINYECKUX BEIIECTB. Y AeNbHas

TEIJI0Ta TUJTaBJICHUS.
[TapooOpazoBanue W KOHJEHCAIIUS.
Ucnapenne. Kunenue. VYnaenbHas
TEIIoTa napooOpa3zoBaHUsl.
3aBUCUMOCTh TEMIIEpaTypbl KHUIEHUS
oT aTMoc¢epHOTo JTABJICHUS.
Bnaxunocts BO3/1yXa. OHeprus
TOILIINBA. VY nenpHas TeIIoTa
CropaHus. [TpuHIHITBI paboTsI
TETIIIOBBIX JIBUTaTENIe KII/

O0ocHOBaHME MpaBUI  U3MEPEHUS
temrneparypbl. CpaBHEHHE Pa3IUYHBIX
CIIOCOOOB ~ M3MEpPEHHs M IIKajl
TeMIIepaTyphbl. Habmronenue u
00BSACHCHHE OIIBITOB,
JI€MOHCTPHUPYIOLINX U3MEHEHHE
BHYTPEHHEH  DHEpruM  Telna B

pe3ynbpTaTe Teruionepeaadyd u padoTh
BHEIIHUX cwil. HaOmonenne wu
OOBSICHEHHE OMBITOB, OOCYXIECHUE
MTPAKTUICCKHIX CUTYaITuH,
JEMOHCTPHUPYIOIIUX Pa3TUYHbIE BHUJIbI
TEIUIONEPEIavur:  TEILIONMPOBOTHOCTD,
KOHBEKIIHIO, U3ITy4eHUeE.
HccnenoBanue sIBIICHHST TEIIOOOMEHA
OpU  CMEIIMBAaHUU  XOJNOJHOM U
ropsraei BOJIBI. HaOmroneune
YCTaHOBJICHHSI TETLLIOBOTO PABHOBECHS
MEXKIYy TopsiYell U XOJOJHOW BOIOM.
Onpenenenue (u3mepeHue)
KOJIMYECTBA TEIUIOTHI, ITOJYYCHHOTO
BOJOW MpHU TEIUI00OMEHEe ¢ HAarpeThIM
METATHYECKUM ITATUHIPOM.

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




TCIIJIOBOT'O JABUTAaTCIIA. TeroBeie
JBUTAaTeId W 3alluTa OKpPYKaroIIeH
cpelapl.  3aKOH  COXpaHEHUs U
NPEBPAIICHUs] SHEPTUU B TEIUIOBBIX
poleccax.

Omnpenenenue (M3MepeHUe) yIAeIbHON
TEIUIOEMKOCTH  BellecTBa. PerieHue
3a/la4, CBS3aHHBIX C BBIYHCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIIOEMKOCTH
MpU TEII00OMeHe. AHAJIU3 CUTYallUul
PAKTUYECKOTO UCIOJIb30BaHUS
TEIUIOBBIX ~ CBOWMCTB  BEIIECTB U
MaTepuaioB, HampuMep, B ILENAX
SHEPTrOCOEPEIKCHUS:  TEIIOU30JIALINS,
sHEeprocOeperaromnye KPBIIIIH,
TEPMOAKKYMYJIATOPBI W T. .
HaGmronenue sBIeHUN WCIapeHus u
KOHJICHCAllUU. HccnenoBanue
mpolecca  UCHapeHus  Pa3luyHbIX
skunkocreii.  OOBSICHEHHE  SIBICHUM
UCHIApeHUs ¥ KOHJIEHCAIIMH HA OCHOBE
ATOMHO-MOJICKYJIIPHOTO YVYCHUS.
Habmonenue u o0bsicHeHUe mpoliecca
KHUIICHHUS, B TOM YHCJIC 3aBUCHMOCTH
TEMIEPaTypbl KUIEHUS OT JaBJICHUS.
Omnpenenenne (n3mepenue)
OTHOCHUTENIbHON BIAXXHOCTH BO3JyXa.
HaGmronenune mporecca rmiaBieHUs

KPHCTANTNYECKOTO BEIIIECTBA,
Harnpumep, JbAa. CpaBHeHue
IPOLIECCOB TUTaBJICHUS

KPUCTALTUYCCKUX TET U Pa3MATUCHUS
MpU HarpeBaHUU aMOpP(HBIX Tell.
Omnpenenenne (M3MepeHne) yAeIbHON
TEILIOTHI ILJIABJICHUS JIbJIA.
OO0ObsACHEHNE SBICHUHM IUIABIEHHUS U
KpUCTATU3allMd Ha OCHOBE aTOMHO-
MOJICKYJSIDHOTO ~ YYCHHs. PenieHue




3a1a4, CBSI3aHHBIX C BBIYHCICHUEM
KOJIMYECTBA TEIUIOTHI B Ipoleccax
TEIUIONepelaud [pHU ITUIABJICHUHA U
KpUCTAUTM3AlMM,  WCHApPEHUH U
KOHJEHCAMU. AHamu3  CUTyauui
MPAKTUYECKOr0 MPUMEHEHHS SBJICHUMN
IUTaBJICHUS W KPUCTAJUIM3AIINH,
HampuMep, MOJyYeHHE CBEPXUYUCTHIX
MaTepHuajoB, COJIeBas Tpeika u Jp.
AHanmu3  paboTel HW  OOBSICHEHHE
NPUHIUIA  JIEHCTBHSA  TEIUIOBOTO
nBurarens. BerunMcineHue KoIMuecTBa
TEIUIOTHI,  BBUICJSIFOIIETOCS  TIpU
CrOpPaHUU PA3NTUYHBIX BUIOB TOILJIUBA,

u KIIJI ngBurarens. OOcyxaeHue
JKOJIOTHYECKUX IIOCJIEACTBUM
HCIIOJIb30BAHMS JIBUTATEJIEH
BHYTPEHHETO CrOpaHMs, TEIUIOBBIX U
TUAPOIEKTPOCTAHIIHM.

Pa3nes 2. DieKTpuYecKHe M MATHUTHBIE siBJIeHHA (39 1)

DNeKTpUYECKue
3apsoKkeHHBIE — Tena
B3aUMOJICVCTBHUS

3apsiibl.

u

ux

Onextpuzamuss  Ten.  JIBa  pona
INEKTPUYECKUX 3aps10B.
B3anmoneincTeue 3apsyKEHHBIX — TEL

3akon Kymnona (3aBHCUMOCTH CHIIBI
B3aUMOJICHCTBUS 3apsSKEHHBIX TENl OT
BEJIMYUHBI 3apsAJ0B U PACCTOSTHUSA
MEX1y TellaMu). DJIEKTPUYECKOE TOJIE.

Hanpsox€nnocTthb 3IIEKTPUUECKOTO
TIOJIA. [TpuHIMT CyNepHO3ULINI
AJIEKTPUYECKUX moJiei (Ha
KauecTBEHHOM ypoBHe). Hocutenu
AJIEKTPUYECKUX 3apsI0B.

DNeMEeHTApHBIN JIEKTPUUECKUHN 3apsl.

HaOiroienne W mpoBeeHUE OTBITOB
o ANEKTPU3ALNH TeN npu
CONPUKOCHOBCHUH W  HWHJIYKIUCH.
HaGmronenue n 00BsACHEHHE
B3aMMOJENCTBUA  ONHOMMEHHO U
pPa3HOMMEHHO  3apsOHKEHHBIX  Tell.
OObsiCHEGHWE  TIPWHIIMIIA  JCHCTBHUS
anekTpockona. OObsICHEHHE SIBICHUN
ANEKTPU3AIHNA TIPA CONTPHKOCHOBEHUHT
TeT U WHAYKIHEW C UCHOIb30BAaHUEM
3HAHUA O HOCHUTEISAX SJICKTPHUUCCKHUX
3apsI0B B BellecTBe. Pacro3HaBaHue
1 OOBSICHCHHE SIBJICHHUI JICKTPU3AIIIU

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




Crpoenne aroma. IlpoBogHuku u
IMINIEKTPUKU.  3aKOH  COXPaHEHUS
JIEKTPUYECKOTO 3apsa.

B MOBCEIHEBHOI »u3Hu. HabmroneHue
n 00BsACHEHHE OIIBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXpaHEHUs
3JIEKTpUYECKOTO 3apsiaa. Habmonenue
OIIBITOB IIO MOHGHHpOBaHHK)CHHOBHX
JIMHUH AIEKTPUIECKOTO OJIS.
HccnegoBanue JIEHUCTBUS
AJICKTPUYCCKOTO TIOJIS Ha MPOBOIHUKU
IIHHBHCKTPHKH.

[TocTOAHHBIN 2JIEKTPUUYECKUI
TOK.
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DIEeKTPUUYECKUI TOK. Ycnosus
CYILIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Hcrounuku IMOCTOSIHHOT'O TOKA.
JIecTBHAA ~ DIIEKTPUYECKOIO0  TOKa
(TeruIoBOE, XMMHYECKOE, MarHUTHOE).
DNEeKTPUYECKU TOK B KHUAKOCTIX U
razax. Ojnekrpuueckas 1enb. Cuna
TOKa. OJIEKTPUYECKOE HaIpsHKEHUE.
ConpoTuBieHue MIPOBOJIHUKA.
VYnenpbHOE CONMPOTUBICHUE BEIIECTBA.
3akoH Owma [ yyacTka LEMH.
[TocnenoBarensHOE W MapajIeNbHOE

COeIMHEHNE MPOBOJHUKOB. PaboTta u
MOIIHOCTh  3JIEKTPUYECKOrO0  TOKa.
3akoH [xoyna—Jlenna.

DneKTpuYecKue LEenu U MOTpeOUTenn
IEKTPUUECKOW HHEpruu B  OBITY.
KopoTtkoe 3aMbikanue.

HaGmronenune  pasnuyHbBIX  BHJIOB
HCﬁCTBHﬂ QJICKTPUYCCKOI0 TOKa H
oOHapyKeHHe ITUX BUJOB JCHCTBUS B
IIOBCEHEBHOM >Kkm3HM. HaOimomeHue
BO3HMKHOBEHHSI Ta30BOr0 paspsjua u
ANEKTPUYECKOTO TOKAa B IKUIKOCTH.
COopka M HCIBITAaHUE DJIEKTPUYECKON
LIeNU TOCTOSIHHOTO TOKa. M3MepeHne
CWJIBI TOKa ammniepmeTrpom. M3mepeHue

ANEKTPUIECKOTO HATPSDKEHUS
BOJIETMETPOM. [IpoBenenue u
00BsACHEHHE OIIBITOB,
JEMOHCTPHUPYIOIIUX 3aBHCHUMOCTD
ANEKTPUIECKOTO COIPOTHUBIICHUS

MPOBOJIHUKA OT €ro JUIMHBI, IJIOIIAN
MOTNIEPEYHOI0 CEYEHHUs] W Marepuana.
UccnenoBanue 3aBUCUMOCTH — CHIIBI
TOKa, MPOTEKAIOIIET0 YePe3 pe3ucTop,
OT CONpPOTUBIIEHUSI pe3UcTopa U
HanpsbKeHus Ha pesuctope. [Ipoepka
MpaBUjia CIOKEHUS HANPSXKEHUM Npu
MOCJIeIOBATEILHOM COSMHEHUU ABYX
pe3uctopoB. [IpoBepka mpaBuina A
CHJIBl TOKAa TPU  MAPaJUICITbHOM
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COCJAMHEHUH  PE3UCTOPOB  AHaIM3
CUTyalluld  TOCJICAOBATEILHOTO |
napauieIbHOTO COCIMHCHUS
IIPOBOTHUKOB B JOMAIITHUX
JIEKTPUUECKUX ceTsX. Perienue 3aaa4y
C Hucnojb30oBaHMEM 3akoHa Owma
dopmyn  pacuéra  IIEKTPHYECKOTO

CONPOTHUBIICHUS npu
IIOCJIEIOBATEIIbHOM U IapajuIeIbHOM
COEIMHEHUH MIPOBOIHUKOB.
Onpenenenue paboThI
3JEKTPUUYECKOTO TOKA, IPOTEKAKOUIETO
yepes pe3ucrop. Onpenenenue
MOIIIHOCTU  3JIGKTPUYECKOrO0  TOKa,
BBIJIEIISIEMON Ha pe3ucTope.

HccnenoBanue 3aBUCHMOCTH  CHUIIBI
TOKa 4€pe3 JIAaMIIOUYKY OT HAIIPSAKCHUA

Ha Hell. Onpenenenue KIIJI
HarpeBaTelIs. HccnenoBanue
npeoOpazoBaHus SHEPruu npu

noabEME Tpy3a DJIEKTPOJABUTATEIIEM.
OObsicHeHHEe YCTpOMCTBAa M MPUHIUIIA
eHCTBUS JOMaIIHUX
ANEKTpOHArpeBaTeNbHbIX  MPUOOPOB.
OObsicHEHHEe  TpPUYMH  KOPOTKOTO
3aMbIKaHUsT M TPUHLUINA JAEUCTBUS
MJIABKUX TpefoxpaHuTenei. Pemenue
3aJad C HCIOJIb30BAaHHEM 3aKOHA
Jxoyns—JIenna.

MarauTHbBIC SIBICHUSL.

ITocTosiHHEIE MAarHUTEHL
BsaumogeiictBue MOCTOSTHHEIX
MAarHuTOB. MaruurtHoe oJIe.
MarautHoe 1mojie 3eMiId U €ro

MCCJ’IC}IOB&HI/Ie MAar"auTHOI O
BSaHMOHeﬁCTBHﬂ IIOCTOSIHHBIX
MarguToOB. I/I3YLICHI/IC MAarauTHOIO
II0JIA MOCTOAHHBIX MArHvuTOB IIPHU HX

bubnuorexa LHOK
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3HAaUCHUE I >ku3HU Ha 3emiie. OIbIT
Opcrena. MaruutHoe oJjie
3JEKTpUYEeCKOro Toka. IlpumeneHue
3JIEKTPOMArHUTOB B TEXHHKE.
JlelicTBue  MarHMUTHOrOo TOJIsI  Ha
MPOBOTHUK c TOKOM.
DNEeKTPOABUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBanue 37a€KTPOJBUTATENICH B
TEXHUYECKUX YCTpPOWCTBAX U Ha
TPaHCIOPTE.

00bEeTMHEHUN u pa3JelIeHUN.
HccnenoBanue MarHUuTHOTO
B3aHMOHCﬁCTBHH IIOCTOSIHHBIX

MAarHuToOB. HSyLIeHI/IC MAar"HuTHOI O
OJIA MOCTOAHHBIX MArHvuTOB IIPHU HUX

00beIMHEHUN u pa3zieIeHuN.
IIpoBencHue OIIBITOB o
BU3yallM3allUd  MOJS  MOCTOSIHHBIX
MarHuToB. N3yuenne SIBIICHUS
HaMarHU4MBaHUs BEIIECTBA.
HccnenoBanue JICUCTBUSA
3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEJNKY. [IpoBenenue OTIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh

CUJIBl B3aUMOJCUCTBUS KATYUIKH C
TOKOM M MarHura OT CWIbl U
HalpaBJIeHUs TOKa B  KaTyIIKe.
AHanu3 cuTyauud IPaKTHYECKOTO
MPUMEHEHUSI  DJIEKTPOMAarHUTOB (B
OBITOBBIX TEXHMUYECKHX YCTpOMCTBax,
MIPOMBIILIIIEHHOCTH, MEIUIINHE).
N3yuyenue neicTBUs MarHUTHOTO T10JIS
Ha IIPOBOJHHUK C TOKOM. M3yuenue
JNENCTBUSA JJIEKTPOABUTATEIIA.
N3smepenune KITZQ
JJIEKTPOABUTaTEIbHOMN YCTaHOBKH.
Pacno3naBaHre W aHanM3 pas3IMYHBIX
IIPUMEHEHUN 3JIEKTPOIBUraTeIe
(TpaHCHOpT, OBITOBBIE YyCTpPOWCTBAa M

Ip.).

DneKTpoMarHuTHas
WHIYKIIHS.

OnbIThI ®dapanes. SBnenue
AJEKTPOMAarHUTHOU WHJIYKIWH.
[IpaBuno Jlenna. Dnexkrporenepartop.

OmnBITE 110 HCCICAOBAaHUIO SABJICHUA
BHCKTpOMaFHHTHOﬁ HHAYKIUHA:
HUCCICIOBAaHUC W3MEHEHMI 3HAYCHUS U
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SHEPTUH.

CriocoObl TIONyYeHUST AJICKTPUUECKOH | HampaBIeHUS HHIYKIIMOHHOTO TOKA.
JHEPTHUH. DJIEKTPOCTAHIIHU Ha
BO300HOBJISIEMBIX UCTOUYHHUKAX

9 kaacc (102 4.)

HaunmenoBanmue pasnesoB | Koi-Bo OcHOBHBIEC BU/IBI 1eATE1bHOCTH
IIporpammHoe coaep:kanue 0P
U TeM y4eOHOro mpeiMeTa | 4acoB yyauuxcs
Pasnen 1. Mexanudeckue siBjieHus (40 4v)
Mexanunueckoe asmkenue u | 10 Mexanuueckoe IBUKEHHE. | AHanM3 U OOCyXKAeHHe pa3nuyHbiX | bubnmnorteka LHOK
CIOCOOBI €r0 OMHCAHUS. MarepuanbHast ~ Touka.  CHcTema | IpUMEPOB MeXaHW4eckoro aBrkeHus. | https://lesson.edu.ru/
oTcuéTa. OtHocutenbHOCTh | OOCYyX/I€HHe TpaHul] MTPUMEHUMOCTH
MEXaHUYECKOTO JBIDKEHUS. | MOJICNN «MaTepHuaIbHast TOYKa.
PaBHOMepHOE npsMonuHeitHoe | OnucaHne MEXaHUYECKOTO  JBUIKCHHS
JBUYKECHHUE. HepaBHoMepHOe | pa3nuuHbiMM  criocoO0aMu  (ypaBHEHHUE,

npsIMOJIMHENHOE JBHKeHUe. CpenHss
U MIHOBEHHas CKOpOCTb Tejla MpH

HEpPaBHOMEPHOM JIBYDKEHUU.
VYckopenue. PaBHOyCKOpEeHHOE
IpsIMOJIMHEIHOE IBUKCHHUE.
CBoOomHoe [aJieHueE. OIBITE

lanunes. PaBHOMEPHOE IBUXKEHHUE T10
okpyxkHoctu. Ilepumon wum wacrtora
oOpamenus. JluneiiHas W  yrioBas
CKOpOCTH. LlenTpocTpemMuTenbrHoe
YCKOPEHHUE

Tabnauna, rpaduk). AHamU3 >KU3HEHHBIX
CHTyalluid, B KOTOPBIX MPOSBISIETCS
OTHOCUTEJIBHOCTh MEXaHUYECKOT0
nBIOKeHna. HaOmroneHne MEXaHNYECKOTO
JBIDKEHUSI TeJda OTHOCHUTENIBHO pPa3HbIX
ten orcuéra. CpaBHeHHe myTedl H
TPaeKTOPUIl ABMIKEHHS OJJHOTO U TOTO K€
TEJIa OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
Amnanus TEKCTa [anunes 00
OTHOCHTEIIEHOCTH JIBYDKCHUS;
BBIMIOJIHEHUE  3aJ@aHUi 1O  TEKCTY
(cmbicmoBOe  uTeHue).  OmpeneneHue
CpeaHel CKOPOCTH CKOJIbXEHHs Opycka
WIM JIBWKCHHS IIApUKa 10 HAKIOHHOU
IUIOCKOCTH. AHanu3 ©  00CyXIeHHE
Croco00B MPUOIMKEHHOTO ONpPEIEICHUS
MIHOBEHHOM ckopocTH. OmnpeneneHue




CKOPOCTH  PAaBHOMEPHOTO  JIBHKECHUS
(mapuka B KHUJIKOCTH, MOJIEIH
INEKTPUYECKOTO aBTOMOOWIS HW T. IL).
Onpenenenre IMyTH, MPOUIEHHOIO 3a
JAHHBI ~ TMPOMEXYTOK  BPEMEHH, U
CKOPOCTH Teja 1o rpaduKy 3aBUCHUMOCTH
MyTH PABHOMEPHOTO  JIBHKEHUS  OT
BpemMeHu.  OOCyxJIeHHE  BO3MOXKHBIX
IIPHUHIIATIOB JEeNCTBUA puOOpOB,
U3MEPSIOUINX CKOPOCTh (CIHIOMETPOB).
Brluucinenme myTd M CKOPOCTH TpH
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
IBIKEHUU Tena. Ornpenenenue
OPOMICHHOTO TYyTH U YCKOPEHHS
JBUKCHHSI TeJia 110 TpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JABMKEHUS Tela OT
BpeMeHu. [IpoBepka runoressl: eciiu mnpu

PaBHOYCKOPEHHOM IBYKSHUN oe3
HavyaJbHOW CKOPOCTH IIYTH OTHOCSTCS KaK
pan HEYETHBIX quCel, TO

COOTBETCTBYIOIIME IPOMEKYTKHA BPEMEHU
ONMUHAKOBBI. OrmpeseneHne YCKOpPeHHs
Tejla NpPU PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH. HM3mepenue
nepuoaa M 4acTOThl OOpalleHusl Tena Mo
okpyxHocTd. OrmpeneneHue CKOPOCTH
PaBHOMEpPHOTO  ABMXKEHHS Tela IO
OKpyXHOCTH.  Pemenne 3agad  Ha

OIIPCACIICHUC KHHEMAaTHYCCKHUX
XapaKTECPUCTHUK MEXaHHYCCKOT'O
JABUMOXKXCHUA Pa3IMYHBIX BUJOB.

Pacno3znaBanue " pUOIIKEHHOE




OIIMCAaHUC PA3IMYIHBIX BHUI0B
MEXaHUYECKOTO JIBIKCHUSI B MPUPOJEC H
TeXHHKe (HA mpuMepax  CBOOOJHO
HaJarolUX TN, BMKCHHS >KABOTHBIX,
HEOECHBIX TeJl, TPAHCIOPTHBIX CPEICTB U

zp.)

B3aumoneiictsue Ten.

20

Ilepeeii 3akoH Hbrorona. Bropoit
3akoH Hptotona. Tperuit 3aKoH
Herorona. IlpuHnun cyneprno3unuun
cwi. Cwia ynpyroctu. 3akoH I'yka.
Cuna  TpeHus: CWia  TpeHus
CKOJIBKEHUS, CHUJla TPEHHs IIOKOs,
npyrue Buabl TpeHus. Cuia TAKECTH
U 33aKOH BCEMHUPHOIO TATOTEHUS.
Yckopenne CBOOOJHOTO — MaJCHHUS.
JiBumxenne nuaHer BOKpyr ConHia.
IlepBasg  kocmuyeckas  CKOpPOCTb.
Hesecomocts u [EePETPy3KHU.
PaBHOBecMe MaTepHaNbBHONM TOYKH.
AGCOMOTHO TBEPIOE TEJO.
PaBHoBecue  TBEpmOro - Tema  C
3aKpPEIUIEHHOW  OCBIO  BpAILlCHHUS.
MowmeHnT cuibl. LleHTp TskecTn.

Habmionenne u oOCyXJI€HUE OIBITOB C
JIBWKCHHEM Tella MPU  YMCHBIICHUU
BIIUSIHUS JIPYTUX TeEJI, MPENSATCTBYIOIIUX
JBWKEHHI0. AHanu3 Tekcra [amumes c
OIMMMCAHUCM MBICJICHHOTO 3KCIICPUMCHTA,

00OCHOBBIBAIONIETO  3aKOH  MHEPIIHU;
BBIMIOJTHCHUE ~ 3QJaHUA IO  TEKCTY
(cmbicioBoe  uteHue).  OOcyxkaeHue
BO3MOXKHOCTH  BBITIOJTHEHHS ~ 3aKOHA
WHEPIMM B Pa3jMYHBIX  CHCTEMax

orcuéra. HaOmrogenne u oOcyxaeHHe
MEXaHUYECKUX SIBICHUH, MPOUCXOAALIINX
B cucreme orcu€ra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JABHM)KEHHU
OTHOCHUTEIIBHO KaOuHeTa ¢busuKy.
JlelicTBUS C BEKTOpaMH CHUJI: BHITIOJIHEHHE
3aJaHUi TI0 CJIOXKEHHWI0O W BBIYUTAHHUIO
BEKTOPOB. Habmonenue u/unm
MIPOBEJICHUE OTBITOB, JEMOHCTPHPYIOITIX
3aBUCUMOCTh  YCKOpPEHMs  Tena  OT
MPHUJIOKEHHOM K HEMY CHJIBI M MacChl
Tena. AHamu3 U OOBSCHEHME SBICHHH C

HUCIIOJIb30BAHUEM BTOPOTO 3aKO0Ha
HrroTona. Pemenue 3a/1a4 c
HUCIIOJIL30BAaHUEM BTOPOTO 3aK0Ha

HploToHa u mpaBuia CIOXKEHHUS CHIL.
Onpenenenne  KECTKOCTH  MPY>KUHBI.

bubnuoreka [HOK
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Ananu3 CUTYaIluH, B KOTOPBIX
HaOMIOAa0TCs yrnpyrue aehopMmaruu, u
uX OOBSCHEHHE C  HCIIOJIb30BaHUEM
3akoHa ['yka. Pemenume 3amau ¢
KCIIOJIb30BAHUEM 3aKOHa I'yka.
HccnenoBanne  3aBUCUMOCTH  CHJIBI
TpPEHHUS CKOJIbKEHUS oT CHUTBI
HOpMaibHOTO faBieHus. OOcCyxkaeHHe
pe3yJIbTaToB HCCIIeOBaHUS.
Onpenenenne kodpduIMeHTa TPEHHUS
CKOJIb)KEHUs. M3MepeHue CWIbl TPECHHS
MOKOSL. Pemmenue 3ajaq C
UCTIONIb30BaHUEM (DOPMYJIBI IS CHJIBI
TPEHUsI CKOJIbKEHUS. AHAIU3 JBUKCHUS
T€ TOJIBKO TOJA JICMCTBHEM  CHJIbI
TSOKECTH  —  CBOOOAHOTO  TMaJICHUS.
OObsiCHEHHE HE3aBHCHUMOCTH YCKOPEHMUSI
CBOOOMHOTO TMajeHusi OT Macchl TeJa.
OrneHka BETUYHMHBI CWJIBI  TATOTCHUS,
NEeHCTBYIOIEH MeXAy JBYMS TelaMu
(ma pasHbBIX Macc). AHamu3 JABUKCHUS
HEOECHBIX TeNl TMOJA JACWCTBUEM CHIIBI
TATOTCHUS (c HCITOJIb30BAaHUEM
JIOTIOTHUTETIbHBIX HUCTOYHUKOB
nHpopmanun).  Pemenume  3amau  c
UCTIONB30BaHUEM 3aKOHa BCEMHUPHOTO
TATOTEHUS U POPMYIIBI SIS pacuéra CHITBI
TSOKECTH. AHAJIN3 OPUTHHAIBHOTO TEKCTa,
OIHMCHIBAIONIETO  MPOSBICHUS  3aKOHA
BCEMUPHOTO  TATOTEHUS; BBIMIOJHEHUE
3aJIaHuH TI0 TEKCTY (CMBICIIOBOE YTEHHUE).
HaGmonenue u oOCyXIeHHE OIBITOB IO
W3MEHEHWI0 Beca TeJla MPU YCKOPEHHOM




JIBIKECHHU. Ananns YCIOBUU
BO3HUKHOBEHUS HEBECOMOCTH u
neperpy3ku.  Pemenme  3agau Ha

OIIpeZIeJICHNEe Beca Tela B Pa3IMYHBIX
YCIIOBUAX. AHAIN3 CUJI, IEMCTBYIOIIUX Ha
TeJo, HoKosIeecs Ha orope.
Onpenenenue LIEHTpa TSKECTH
Pa3IMYHBIX TEIl.

3aKOHbI COXPaHEHUs

10

Nmmynsc Tena. N3menenne
uMmnynsca. Hmnynsc cuibl. 3akoH
COXPAaHCHUA HUMITYJIbCA. PeaktuBHOEe
IBIKEeHHE. MexaHudeckass paboTa H
MOIIHOCTE. Pabora cuim TshKecTH,
ynpyroctu, Tpenus. CBA3b SHEPTUU U

pabotel. IloreHuumanbHas 3Heprus
TeJa, TOJHATOr0 HaJl MOBEPXHOCTHIO
3emuid.  [loTeHnmaneHas — SHEprus
ckaTtod mpyxuHbel. Kunernueckas

sHeprus. TeopemMa O KUHETHYECKOHN
JHEPIHUH. 3aKoH COXpaHEHHUs
MEXaHUYECKON IHEPTUn

HaGmtonenne u 00cyXJI€HUE OIBITOB,
JEMOHCTPHUPYIOLUIUX Iepeaady HUMITYJbca
IpU  B3aUMOJEWUCTBMM  T€l,  3aKOH
COXPAHEHUS HMITylIbca TpPH aOCOIIOTHO
YOPYroM U HEYIPYroM B3auMOCHCTBUU
Teld. AHalnu3 CUTyalluid B OKpYyXarolen
KU3HHU C  HCIOJb30BaHHEM  3aKOHa
COXpaHEHHus wuMIlylibca. Pacrno3naBanue
SIBJICHUS PEAKTUBHOTO  JBIDKEHUS B
npupoje u TexHuke. [[pumenenue 3akoHa
COXpaHEHWs WMIyJIbCa IS pacyéra
pe3ynbTaTOB B3aUMOJICHCTBUS Ten (Ha
MpuMepax HEyNpyroro B3aUMOJCHCTBUS,
YOPYroro HeHTPATbHOIO B3aUMOACHCTBUS
JIBYX OJMHAKOBBIX TE€J, OJJHO U3 KOTOPBIX
HENOJBWXKHO).  Pemenue 3amau c
WCTIOB30BAHUEM 3aKOHA COXpaHEHUs
umnynabca. OmpeneneHue pabOTHI CHITBI
YOPYrOCTH IpU IOABEME TIpy3a C
WCIONBb30BAHUEM  HEMOJBHXKHOTO U
MOJIBH>)KHOTO 0JIOKOB. N3mepenne
MOIIHOCTH. M3MepeHue MOTEeHIUaIbHON
SHEPTHH  YIpyro  aedopMUPOBAHHOU
NpYyXKUHbL. VI3MepeHue KHUHETUYECKOU
SHEPTMHM Tejla 1O JUIMHE TOPMO3HOTO
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MyTH. OKCHEPUMEHTAJIbHOE CpPaBHEHHUE
WU3MEHEHUS IIOTEHLIUAIBbHON u
KMHETUYECKOM  DJHEpPrud  Tea  IpH
JBUKCHUM II10 HAKJIOHHOW IIJIOCKOCTH.
DKCIepUMEHTalbHasi MPOBEpPKa 3aKoHa
COXPAaHEHHsI MEXAHUYECKOW DHEPIuu IIpU
cBoOogHOM  maneHuu.  IIpumenenwue
3aKOHa  COXpPAHEHUs  MEXAHHYECKOU
SHEPruu Ui pacyéra MOTEHLHUAIbHON M
KMHETUYECKOW dHepruil tena. Pemienue
3aa4  C  UCIOJIB30BaHHEM  3aKOHA
COXPAHEHHs MEXaHUYECKON SHEPTHUU.

Pa3zgen 2. Mexanuueckue KoJeo

aHudA ¥ BOJHBI (15 4)

MexaHnnyeckue KouaeOaHusl.

KonebarensHoe JIBIDKCHHE.
OcHoBHbIE XapaKTepUCTUKU
KOJIeOaHMIt: nepuo, 4acToTa,
aMIUIATYna.  MaremaTuyeckuii U
MPYKUHHBIN MasATHHUKH.
[IpeBpamenue SHEPIUU pu
KoJie0aTeIbHOM JBHKCHHUU.
3aTyxatromue KOJIEOaHUS.

Brinyxaennsle koneOanus. Pezonanc

Habmronenue xonebanuii Mo IeHCTBHEM
CWJI  TSDKECTH W YIOPYrocTH  H|
oOHapyxeHHe TMOAOOHBIX KONIeOaHW B
OKpY’KaroleM Mupe. AHamu3 KoyieOaHun
rpy3a Ha HUTH U Ha TMpYyXKHUHE.
Onpenenenue YaCTOTHI KoJieOaHMit
MaTEMaTHYECKOIO u IPYXKHHHOTO
MagaTHUKOB. HaOmromeHue u oObsIcCHEHHE
SBIIGHUs  pe3oHaHca. MccnemoBanue
3aBHCUMOCTHU nepuoja KoJieOaHMI
MOJIBEIICHHOTO K HUTHU Tpy3a OT JJIUHBI
HuTH. [IpoBepKa HE3aBUCUMOCTH ITEPHOJIA

KOJICOAHUH Tpy3a, MOJBEHICHHOTO K
JIeHTe, OT Macchl rpy3a. HaOmronenue u
oOcyXeHHe OTIBITOB,
JIEMOHCTPHPYIOIIUX 3aBUCAMOCTD
nepuosa  KoJeOaHWit PY>XKUHHOTO
MasiTHUKa OT MacChl TPy3a M HKECTKOCTH
MPY)KUHBI. [Tpumenenue
MaTeEMaTHu4YCCKOro u IIPY>KHUHHOT'O

bubnuoreka [HOK
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MasTHUKOB B KauyeCTBE MOJENEH Juis
ONHCaHMsI KOJEeOaHUN B OKpYXKaroleMm
Mupe. Pemienue 3amgad, CBA3AHHBIX C
BBIUMCIICHUEM WM OLIEHKOH 4acTOTbhI
(nepuona)  xonebanuii.  M3mepenue
YCKOpEHHUs1 CBOOOHOIO HaIeHHs.

Mexanuueckue
3BYK.

BOJIHBI.

Mexannueckue BoJHBL. —CBoMCTBa
MEXaHUYEeCKUX BOJIH. [IpogonbHbie U
MONEpEeYHbIe BOJHBI. J[JTMHA BOJHBI U
CKOpPOCTb e€  pacmpocTpaHEHHs.
Mexannyeckue BOJHBI B TBEPIOM
Tene, CEUCMHYECKUE BOJIHBL. 3BYK.
I'poMKOCTh 3Byka M BBICOTA TOHA.
Otpaxenue 3Byka. HWHPpa3Byk u
YIIBTPa3BYK.

OOnHapykeHHEe W aHajdu3 BOJHOBBIX
SBICHUA B  OKPYXKAWOMIEM  MHpE.
Habmtonenue pacrnpocTpaHeHus
IPOJIOJIFHBIX M TONEPEYHBbIX BOJH (HA
MOJIeNI) M OOHApYy)KEHHWE aHAJIOTHYHBIX
BUJIOB BOJIH B IPHUPOJC (3BYK, BOJHBI Ha
BOJI¢). BbIuncicHWE UIMHBI BOJHBI H
CKOPOCTH PACIpPOCTPAHEHUST 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAIIFHOE ONpeAeICHIe
IPaHUI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
konebanuii. HaOmronenue 3aBUCHUMOCTH
BBICOTHI 3ByKa OT YacTOTHI (B TOM 4HUCIIE,

c UCTIOJIb30BaHUEM MY3BIKQJTbHBIX
UHCTPYMEHTOB). Hab6monenue u
OOBSICHEHUE  SBJICHHS  aKyCTUYECKOTO
pe3oHaHca.  AHamW3  OPUTHHAIBHOTO

TEKCTa, TOCBSIIEHHOTO HWCIOJIH30BAHUIO
3ByKa (WM YJbTpa3ByKa) B TEXHHKE
(3x0JyI0KaIus, yIbTpa3ByK B MEIULIUHE U
1p.); BBIMOJIHEHUE 3aJaHUN 10 TEKCTY
(CMBICIIOBOE UTEHHE).

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

Pa3nen 3. DjeKTpoOMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI (6 1)

DJIEKTPOMArHuTHOE TOJIE U
3JI€KTPOMArHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE ToJIe.
ONEeKTPOMarHuTHHIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
[Ilkama 2J€KTPOMAarHUTHBIX  BOJIH.
Vcnonb30BaHne 3JI€KTPOMArHUTHBIX

[TocTpoenne paccyXJIeHui,
000CHOBBIBAIOIINX B3alMOCBS3b
OJICKTPUYCCKOI0O M MArHuTHOI'O TOJEMN.
OKCIEpUMEHTAIBHOE HM3yYEHUE CBOWCTB
OJICKTPOMArdHMTHBIX BOJIH (B TOM 4YHCJIIE C

but6mmorexa [IOK
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BOJIH TSt COTOBOM CBSI3H.
DneKTpOMarHuTHas MPHUPOAA CBeTa.
CxopocTth cBeTa. BomHoBbIE cBOCTBA
CBeTa.

[IOMOLIBI0  MOOMJIBHOTO
Ananms PEHTIEHOBCKHUX
YeJIOBEYECKOI0  OpraHu3Ma.  AHau3
TEKCTOB,  ONMCHIBAIOIIMX  MPOSIBICHUS
3JIEKTPOMArHUTHOTO U3JTY4YEHUS B
HPUPOJIC: JKUBBIC OPTaHU3MBI, H3Ty4EHHS
HeOeCHBIX TeNl (CMBICIIOBOE YTEHHUE).
Pacrio3HaBanme W aHaNM3 PazIMYHBIX
NPUMEHEHHUH 3JIEKTPOMAarHUTHBIX BOJH B
TeXHHKe. V3ydeHne BOJHOBBIX CBOICTB
cBera. Pemenue 3a1a4 ¢ UCIOIB30BaHUEM
bopmyn TSt CKOPOCTH
9JIEKTPOMATrHUTHBIX BOJIH, JUTHHBI BOJIHBI
M YaCTOTHI CBETA.

TenedoHa).
CHUMKOB

Pasjen 4. CeroBble siBjieHus (15 )

3aKOHEI
CBeTa.

pacrpocTpaHeHHs

JlyueBas Mopmens cBera. McToyHuKM
CBeTa. [IpssmonunuenHoe
pacnpoCTpaHEHUE CBeTa. 3aTMEHMS
Connua u Jlynel. OtpaxeHue cpera.
[Inockoe 3epkano. 3akOH OTpaKEHHUs
cBeta. llpenomnenue cBera. 3akoH

IIPEIOMIICHUS CBETA. ITonnoe
BHYTpEHHEE OTpa)KCHHE  CBeETa.
Hcnons3oBanue IIOJIHOTO
BHYTPEHHETO OTpaKEHHUS B

OIITUYCCKUX CBCTOBOJAax.

HaOmronenune
JEMOHCTPUPYIOIITNX SIBJICHUE
NPSIMOJIMHEMHOTO pacnpocTpaHeHus
cBeTa (BO3HUKHOBEHUE TEHU "
NONyTeHU), W WX UHTEepIpeTanus C
HCIIOIL30BAHUEM IIOHATUS  CBETOBOIO
ay4da. OOBbSCHEHHE € MOJIEIHPOBAHUE
COJIHEYHOTO W  JIYHHOTO  3aTMEHHI.
HccnenoBanue 3aBUCHMOCTH yria
OTpPaXEHUsT CBETOBOrO Jyya OT yIJa
najacHusl. N3yuenue CBOICTB
n300pakeHusT B TUIOCKOM  3€pKajie.
HaOmronenue u 0OBSICHEHHE OIBITOB II0
MOJIYYE€HUIO0 M300paXKeHUH B BOTHYTOM U
BBITYKJIOM 3epkanax. HaOmrogenue wu
OOBSCHEHHE OMNBITOB IO TMPETOMICHHIO
CBETa Ha FPAHUIIE PA3IMYHBIX CPEJl, B TOM
YHUCJIE OMNBITOB C TOJHBIM BHYTPEHHUM

OIIBITOB,
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OTPAXKEHUEM. HccnenoBanue
3aBUCHUMOCTH YTIJIa IPEJIOMJICHUS! OT yriia
maacHusA CBCTOBOr'O Jiydya Ha TpaHUIC
«BO3JIYX—CTEKIJIO». PacnioznaBanue
SIBJIEHUN OTpAXXCHUA W TPCIOMIICHHUA
CBETa B MOBCETHEBHOM KU3HU. AHAIU3 U
OGT:?ICHGHI/IG SABJICHUSA OIITHYECCKOT'O
MUpaXKa. Pemenue 3azaq c
WCIIOJIb30BAHUEM 3aKOHOB OTPAKECHUSI U
PETOMIICHUS CBETA.

JInH3b1 u
PUOOPHI.

OIITUYCCKUC

JIunza. Xon nydeil B JIMH3E.
OnTuueckasi cucreMa (oroamnmapara,
MHUKpOCKONa U Tejeckona. ['ma3z kak
ONTHUYECKasl cHucTeMa. bian3opykocThb
U JaJIbHO30PKOCTb.

[lomyyernne wu300paKEHUH C MOMOIIBIO
cobuparomeid W paccewBaroOIIeH JIMH3.
Ompenenenue (POKYCHOTO PacCTOSIHUSI U
ONTUYECKON CHUIIBI COOMpArONICH JTUH3BI.
AHanu3  ycTpoiicTBA W NpUHIUIA
JneicTBUsS HEKOTOPBIX ONTUYECKUX
npubopoB: (oToamnmnapara, MHUKPOCKOIIA,
Teneckomna. M3yueHue mMojenu riaza Kak
ONTHUYECKON CHUCTEMBbl. AHAW3 SBICHUIN
OIM30PYKOCTH u JAIbHO30PKOCTH,
TIPUHIIAITA JCHCTBUS OYKOB.

bubnmmoreka HOK
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Pasnoxenue Oernoro ceera B
CIIEKTD.

Pa3znoxxenue 6enoro ceera B CIHEKTP.
OnbITH Hrerotona. Crnoxenue
CHEeKTpalbHBIX I11BeTOB. [lucmepcus
CBeTa.

Habmtonenue pasnoxenus 6e10ro ceera B
cnektp. HaOmronenne u oObBsICHEHUE
OTIBITOB MO MOJTYYEHHUIO OENIoro cBeTa Mpu
CIIO)KEHHMH  CBETa  pPa3HbIX  I[BETOB.
[IpoBeneHue u OOBSICHEHUE OIBITOB IO
BOCTIPHSTHIO I[BE€Ta TPEIMETOB TPH HX
HaAOJIOZCHUN Yepe3 IBETOBbIE (PUIBTPHI
(IIBETHBIE OYKH).
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Pasnen 5. KBanToBble siBjieHus (17 1)

Hcnyckanne U MOTIoOmeHue
CBETa aTOMOM.

OneiTel Pesepdopaa u minaHeTapHas
MoJenb aromMa. Mozaens atroma bopa.
Hcnyckanne W MOIJOIIEHUE CBETa

OO6cyxnenue 1enu ombITOB Pesepdopna
M0 HMCCIEOBAaHUIO aTOMOB, BBIJIBIKEHUE
THUIIOTE3 0 BO3MOJXXHBIX PE3yJIbTaTax
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aTOMOM. KBaHTEL JInneituateie

CIICKTPBHI.

OIIBITOB B 3aBHCUMOCTH oT
IPEANoJaraéMoro  CTPOCHUS  aTOMOB,
(bopmynupoBanue BBIBOJIOB u3
pe3ynbTatoB  ombIToB.  O6cyxkneHue

MPOTUBOPEUUN  TUJIAHETApPHOM  MOJEINHU
aToMa ¥ OCHOBAaHMM JJIsl TUIIOTE3bI bopa o
CTAIllMOHAPHBIX ~ OPOHWTAaX  AJICKTPOHOB.
HaGmronenne CHIOMIHBIX M JIHHEHYATHIX
CIIEKTPOB W3ITYy4CHUS Pa3IUYHBIX
Bemrects.  OObBsiCHEHHE  JIMHEHYATBIX
CIEKTPOB U3JIYUYCHHUS.

CTpOGHI/Ie ATOMHOI'O sgapa.

PanmnoaktuBHOCTE. Alnbda-, Oeta- u
raMma-u3J1y4eHusl. Crpoenue
aToMHoro sjapa. HykinonHas mojens
aTOMHOIO aapa. N3otomsl.
PagnoakTuBHbIE HPEBpALCHHUS.
[Iepnon nmonypacnaza aTOMHBIX SIED.

OOcyxneHre BO3MOXHBIX THUIIOTE3 O
MoOJIesIX CTpoeHus sipa. OmnpeneneHue
cocTaBa sjiep MO 3aJaHHBIM MAacCOBBIM U
3apsAA0BBIM YHCIaM W IO ITOJIOKCHHUIO B
NEPUOANYECKON  cHCTeME  DJIEMEHTOB.
AHanmu3 U3MEHEHHUs! COCTaBa sjipa U €ro
IIOJIOKEHUSI B NEPUOAMYECKOM CHCTEME
pu o-paguoakTuBHOCTH. MccnenoBanue
TPEKOB 0.-4aCTHIL 1o TOTOBBIM
dboTorpadusam. O6napyxeHnue "
U3MEpEeHUe paJualMoHHOro (QoHa ¢
MIOMOLIBI0  JIO3UMETPa, OLEHKa €ro
UHTEHCUBHOCTH. AHaJIN3 OMOJIOrMYECKHX
I/ISMCHCHHfI, MPOUCXOAAIINX mon
JEICTBUEM paJMOAKTUBHBIX H3JIy4EHUH.
Hcnons3zoBanue PaguOAKTUBHBIX
U3JIy4E€HUHN B MEIULIMHE.
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SAnepHble peakuuu.

Snepubie peakuuu. 3aKOHBI
COXPAaHEHUS 3apsJOBOTO U MacCOBOIO
yuceN. DHEPrus CBSI3U aTOMHBIX sJIEp.
CBsi3b Maccel U 3Hepruu. Peakuun
CHUHTE3a U JieNeHus siaep. McTtounnku

Pemenne 3amau ¢ HUCITIOJIB30BaHNEM
3aKOHOB COXpPAaHCHUA MaCCOBBIX u
3apsAd0BBIX YHCCJI Ha OIpEaACIICHUC
PE3YIbTATOB SAJACPHBIX pCaKHHf/'I; aHaJIu3
BO3MOXHOCTH nim HEBO3MOXHOCTHU
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sHepruu ConHua u 3BE3N. SnepHas
SHEpreTHKa. HevictBus
paAMOAKTUBHBIX  W3JIyYeHUH  Ha
KUBBIE OPTraHU3MBI.

saepHoit  peakuuu. OILIEHKAa SHEPTrUU
CBSI3M SI/IEp C MCMOJIb30BaHUEM (POPMYJIBI
Onnmreitna. OOCYXIeHHE TMEepCIeKTUB
UCIIOJIb30BaHUS YIIPaBJISIEMOTO
TepMmosiiepHoro cunre3a. OOcyxIeHue

IPEUMYIICCTB u IKOJIOTUIECKUX
mpoOyieM,  CBSI3aHHBIX C  SIICPHOM
SHEPreTUKOM.
IloBTOpUTEIHLHO-0000 a0 MOAYJIB (9 1)
[ToBTOpeHre u 0000IICHHE Cucrematuzauss W 0000menne | Beimomnenue YUeOHBIX 3agaHuii, | bubnunoreka LHOK
cofiepKaHusl Kypca (pU3UKU MIPEIMETHOTO COJICPXKAHUS M OIbITAa | TPEOYIOMIMX nemoHctpanuu | https://lesson.edu.ru/
3a 7-9 KJacchl. NeSITeIbHOCTH, TPUOOPETEHHOTO IPH | KOMIIETEHTHOCTEH,  XapaKTePU3YIOIIUX
W3YYCHHH BCEro Kypca (HU3UKH | €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:
OCHOBHOTO  00IEro 0oOpa3oBaHMA. | IPUMEHEHUS TOJYYCHHBIX 3HAHUW IS
[ToaroroBka K OCHOBHOMY | HAYYHOTO  OOBSCHEHUS  (DU3MYCCKHUX
rOCYJapCTBEHHOMY  JK3aMEHY IO | SIBIICHHM B OKpYXawIleld Mpupose, B
¢dbusuke TUTSt 0o0y4Jaronuxcsi, | MOBCEAHEBHON JKW3HU W  BBISIBICHUS

BBIOPABIIUX ITOT YUE€OHBIN MpeaMET.

(U3NYECKUX OCHOB psijia COBPEMEHHBIX
TEXHOJOTHM; TNPUMEHEHHUS OCBOEHHBIX
SKCHEPUMEHTAIBHBIX yMEHUM TUTST
uccienoBaHusl (U3MYECKUX SIBJICHUM, B
TOM 4HCIE JUId TPOBEPKU THUIOTE3 U
BBISIBJIEHUSI 3aKOHOMEpHOCTeW. Pemienue
pacu€THBIX 3ada4, B TOM  YHCIIE
MIpeIoJIararo X HCIOJIb30BaHUE
(dbu3nuecKux Mojeneld U OCHOBaHHBIX Ha
COJIep’)KaHUU Pa3IMYHBIX pa3esioB Kypca
¢buszuku.  BeimoiaHeHWe W 3aIIMTa
TPYIIOBBIX  WJIM  HWHAUBUAYaJTbHBIX
IIPOEKTOB, CBSI3aHHBIX C COAEpPXKAHUEM
Kypca pU3UKH.
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