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IMNOACHUTEJIbBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA
Ha OCHOBE TIOJIOKEHUH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOW 00pa3zoBarenbHON nporpaMmsl, npeacraBieHHbx B PT'OC OO0, a Takxke c
yuétoM (penepanbHOil paboueld mporpammbl BocnuTanusi 1 KoHuenumu npenogaBaHus
yueOHoro npeamera «dDuznkay.

Conepxxanue mporpaMmbl  T0  (GU3MKE HampaBieHO Ha  (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOIIMXCS U OPTraHU3AINI0 U3YYeHUST HUBUKU
Ha JIeATEJIbHOCTHON ocHOBe. B mporpamMme mo (pu3uMke y4HTBIBAIOTCS BO3MOXKHOCTHU
yueOHoro mnpeamera B peanmuzanuu TpedboBaHuit PI'OC OOO k mniIaHUpPyEMbIM
JUYHOCTHBIM M METANpeIMETHBIM PE3YJIbTaTaM OOYUYEHHUs, a TAKKE MEKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyYHbIX YYE€OHBIX IpPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHUs.

[Iporpamma 1o ¢u3uKe ycTaHABIMBAET pacHpenesieHue yueOHOro Marepuana 1o
rogam oOyueHuss (o KjaccaMm), HpeiaraeT IPUMEPHYIO IOCIEI0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJAEPKAHUSA U yuére
BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcs.

[Iporpamma no ¢gusuke pazpaboTaHa C LENbI OKa3aHWUS METOJIUYECKOM MOMOIIH
YUUTEIIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY ITPEIMETY.

duznka SBISIETCS CHUCTEMOOOPA3YIOIMIMM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOIECCOB U SBJICHUH,
U3y4yaeMbIX XUMUEH, Ouosioruen, actpoHomuend M (usznueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, MPEIOCTaBIIeT Haubojee SCHbIC
o0Opa3ipl MPUMEHEHUsS HAYYHOTO METO/Ja TMO3HAHUS, TO €CTh CIoco0a TMOIy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TNaBHBIX 3a7ad  (U3UYECKOr0 O0O0pa30oBaHHS B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
HWHTEpeca K HayKe y 00yJarommxcsl.

N3yuenune ¢usuku Ha 0a30BOM ypOBHE MperosaraeT OBJIaJCHUE CIETYIONTUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSCHSTH SIBIICHHS,  OILICHMBATh M TOHUMaTh OCOOCHHOCTH HAy4YHOIO
WCCIICIOBAHUSI; MHTEPIIPETUPOBATh  JAHHBIE u HCIIOJIB30BaTh Hay4JHbBIC
JIOKA3aTeNIbCTBA [IJISl TIOYYCHUS BBIBOJIOBY.

Henu nzydyenus GU3MKU Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs ONpPE/IEICHBI
B KoHuenmuu mnpenojaBaHusi y4eOHOTO mnpenmera «Dusnka» B 00pa3oBaTebHBIX
Opra’u3anusax Poccuiickon Odenepanuu, peanu3yroLmux OCHOBHBIC



oOuieo0pa3oBaTenbHble  IPOrpaMMbl,  yTBEpkAEHHOM  peweHueMm  Kosieruum
MunuctepcTBa npocsenienust Poccutickoit denepanuu (mpotokoi ot 3 aexkadps 2019 r.
No TTK-48H).
[enmn uzyyeHus (u3MKU: TMpUOOpETEHHE HMHTEpeca M CTPEMJICHHS] OOy4arouIuxcs K
HAyYHOMY M3YYEHHUIO MPUPOJIbI, PA3BUTHE UX HMHTEIUIEKTyaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEH; pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJIe¢ TMO3HAHUS U
(GOpMHUPOBAHHE  HUCCIEIOBATENICKOIO OTHOIIEHHUS K OKPYXKAIOIIUM SIBJICHUSM;
(opMUpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3yUEHHUs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (U3UKH; (HOPMUPOBAHME IPENCTABICHUM O
ponu (U3MKH ISl Pa3BUTHs JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHUH;
pa3BUTHE TMPEACTABICHU O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOM
JEeATEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOMW, MOATOTOBKA K AaJIbHEHIIEMy OOYYEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHre 3THX LieJield NporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOT'O OOILETrO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

- IPUOOpPETEHNE 3HAHUH O AUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUUECKHUX,
TEIIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

- IpUOOpPETEHNE YMEHUI OMUCHIBATh U OOBICHATH (PU3UUECKUE SBICHUS

C HCIOJIb30BAHUEM IIOJYYCHHBIX 3HAHUN; OCBOCHHE METOJOB PELICHUS MPOCTEHUIINX
pacu€THBIX 3aJad C MCIOJb30BaHUEM  (U3UYECKUX MOJENEH, TBOPUYECKUX U
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

- pa3BUTHE YMEHHMM HAONIOAATh TPHUPOAHBIC SBICHUS W BBHITIOJHSITH OTBITHI,
nabopaTtopHble pabOThl U HKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C MCIOJIb30BaHUEM
MU3MEPUTENBHBIX TPUOOPOB;

- OCBOeHHE MpUEMOB PabOThl ¢ MHPOpMAIHEH (PU3NYECKOTO ColepKaHUs, BKIIOYAs
UH(GOPMAITUI0O O COBPEMEHHBIX JOCTIDKCHMSIX (DU3HMKH, aHAU3 U KPUTHUYECKOE
OIICHHBaHUE WH(MOPMAITNH;

- 3HAKOMCTBO cO cdepaMu MNpodheCCUOHAIBHON NESITeIHbHOCTH, CBS3aHHBIMU c
bu3NKO, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHSIX
(du3HUecKoi HayKHu.

Ha wusydyenue ¢usuku (0a30Bbli ypOBE€Hb) Ha YPOBHE OCHOBHOI'O OOILIEro
oOpazoBanusi oTBoauTcs 238 yvacoB: B 7 kiacce — 68 yacoB (2 yaca B Heiel0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HeAeNIO).

[Ipennaraemelii B mporpaMMe Mo (u3uKe MepedeHb JTa0OpaTOpHBIX pabdoT u
OTIBITOB HOCHT PEKOMEHIATENbHBIM XapaKTep, YYUTENlb JeNaeT BBHIOOp MPOBEICHUS
7a060paTOpHBIX pabOT H OMBITOB C Y4E€TOM WHAWUBUIYATBHBIX OCOOCHHOCTEU
oOy4aromuxcs, CHUCKAa OHKCIEPUMEHTAJbHBIX 3aJaHUl, TNpeUlaraeMblX B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa Mo (U3HKE.



COJEP KXAHUME OBYUYEHUA

7 KITACC Pa3zpgea 1. ®u3uka u €€ poib B IO3HAHUM OKPYKAKOIIEr0o MUPA

®usuka — Hayka o mpupoae. Asnenns npupoasl. DU3NYECKUE ABICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BennuuHbl. 3Mepenune ¢usmueckux BenuuuH. Dusnueckue
npubopsl. [lorpemnocts u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.

Kak ¢usuka wu  jgpyrue  eCTECTBEHHBbIE HAayKd  HM3y4alOT  [PHUPOAY.
EctrecTBeHHO-HAay4YHBIN METO/ MO3HAHUs: HA0JII0JIEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu

Mexannueckue, TEemIoBbIe, SEKTPUIECKHUE, MAaTHUTHBIE, CBETOBBIC SIBJICHHSL.
@dusnyeckue MNpuOOpPsl M Mpoleaypa MPsSMBIX H3MEPEHMH aHaJIOroOBBIM U
UM(POBBIM NPUOOPOM.

Jlabopamopuwsie pabomwi u onvimol
Omnpenenenue 1EHbI IeJICHUS IKaJIbl U3MEPUTEILHOTO Tprbopa.
N3mepenne paccTosHU.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Omnpenenenue pa3MepoB MajbIX TEJ.

N3mepenue temmepaTypsl HpU MOMOIIM KUJIKOCTHOIO TEPMOMETpPAa MU JaTYMKa
TEMIIEPATYPHI.

[IpoBenenune uccnegoBaHUs MO MPOBEPKE TMIOTE3BI: JAIBHOCTh MOJIETA IIapHKa,
NYIIEHHOIO0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIe CBeJ€HUS 0 CTPOEHUM BelllecTBa

CrpoeHune BemecTBa: aTOMbI MU MOJIEKYJIbI, X pa3Mepbl. OIbIThI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIICCTBA.

JIBr>keHue yacTull BemecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHULL C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxkenue, nuddysus. BzanmonelicTBie yacTUIl BEIECTBA: NPUTIKEHUE
Y OTTAJIKWBaHUE.

ArperaTHple COCTOSIHMSI BEUIECTBA: CTPOCHHME Ta30B, XKHUAKOCTEH W TBEPABIX
(KpUCTaITMYECKUX) Tel. B3auMocBsi3b MEXAY CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSIX W HMX aTOMHO-MOJIEKYJSAPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.



Habmonenue nuddysun.
HaGnronenue sBieHuil, OOBSCHAIOMIMXCA NPUTSDKEHHEM WM OTTAJIKMBAaHUEM
YacTHI] BELIECTBA.
Jlabopamopnwvie pabomol u onvimol
OneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUEM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnBITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl

Mexanundeckoe 1BrKeHHe. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHKEeHHE. CKOPOCTb.
CpenHsAst CKOpOCTh INpPH HEPABHOMEPHOM JBWKEHUH. Pacyér myTtm W BpeMeHH
JIBUKCHUS.

SBnenue wHepuMM. 3aKOH WHEpUMM. DB3aummonedcTBHEe Teln Kak MpUYMHA
U3MEHEHHsI CKOPOCTH IBM)KEHHUA Tel. Macca Kak mepa MHEPTHOCTH Teia. IInoTHocTh
BelecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuia Kak XapakTepHCTHKa B3auMoaencTBus Ten. Cuiia ynpyroctu M 3akoH [yka.
W3mepeHne cuibl ¢ IMOMOIIBIO IUHAMOMETpA. SIBJICHUE TATOTEHUS U CUJIA TSKECTH.
Cwima mspkectm Ha aApyrux IaHerax. Bec Ttema. Heecomocts. CroxkeHue cui,
HAIIpaBJICHHBIX IO OAHOM mpsimoi. PaBHopencTByromas cuin. Cuna tpenus. TpeHwue
CKOJIB)KEHMS U TPEHUE NOKOSA. TpeHue B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHnuecKoro IBMKECHHS Tela.
N3mepenre CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaGnronenue siBneHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.

CrioxeHune Cuil, HalpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol
Omnpenenenre CKOPOCTU PAaBHOMEPHOTO JBIKEHUS (ITApUKa B KHIKOCTH, MOJACIN
IEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Omnpenenenre cpeaHel CKOPOCTH CKOIRKEHHS OpyCKa WM IIapyKa M0 HAKJIOHHOU
TIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (nedopMaiivu) Mpy>KUHBI
OT MPHUJIOKEHHOMN CHJIBI.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
Y XapakTepa COMPUKACAIOIIMNXCS MOBEPXHOCTEM.



Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hanenue. CrnocoObl yMEHBIIEHUS W YBEJIUMYECHHs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJIEHUS rasa or o0béMa, Temneparypsl. [lepegada naBieHust TBEpAbIMU
TelaMu, SKUJAKOCTSIMM U Tra3zamMu. 3akoH Ilackams. IIHeBMaTMyeckne MallWHBI.
3aBUCHUMOCTh JIaBJICHUS JKUIKOCTH OT TIyOuHbI. [HapocraTHdeckuii mapasokc.
CooOmaromuecs cocybl. ['uapaBinueckie MEXaHU3MBI.

AtMmocdepa 3emiid u atMmocepHoe gaBieHue. [[puuuHbl cyecTBOBaHUS
BO3yIIHON 00010uku 3emin. OnbiT Toppuueniu. M3amepenue arMmocgepHoro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBUE KMAKOCTM M ra3a Ha NOTpy:KEHHOE B HHMX TeJO. BpITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JaBJICHUS ra3a OT TeEMIEpaTyphl.

[Iepenava naBieHUs )KUIKOCTHIO U Ta30M.

Coob6mraromuecs: CoOCy/Ibl.

['mpapaBnnueckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JaBIICHHS.

3aBUCHUMOCTh BBITAJIIKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTh Tena U
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miuaBaHus TeN: IUIABAHUE WM TOTPY>KEHHUE TeJl B 3aBUCUMOCTH  OT
COOTHOIIEHMS IIJIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnegoBanue 3aBUCHMOCTM Beca Teila B BOAE OT O0ObEMa NOTPYKEHHOM B
KUJKOCTb YaCTH TeJla.

OnpeneneHue BBITAIKUBAIONIEN CUJIbI, IEUCTBYIOIIEH HA TEJIO, NOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKUBAIOLIEH CHUJIbL, JCHCTBYIOLIEH HA TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAOIIEH CUIIBI, JEHCTBYIOLIEH
Ha TeJIO B )KUJIKOCTH, OT 00BbEMa MOrpy>KEHHOHN B *KHUJIKOCTh YaCTU T€Jla U OT MNIOTHOCTH
KUJKOCTH.

KoncTpynpoBanne apeomeTpa Wi KOHCTPYMPOBAHUE JIOAKA U OINpEACIEHUE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora n MomHoCTh. JHeprusa Mexanuueckas
paboTa. MOIIIHOCTb.



IIpocTeie MEXaHU3MBI: pbluar, O0JOK, HAKJIOHHAs IUIOCKOCTb. 1IpaBuio paBHOBecHs
ppiuara. IIpuMeHeHue mnpaBWiia paBHOBECUs pbluyara K OJIOKY. «30J0TOE IpaBHIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunerndeckas u noreHuuansHas sHeprus. [Ipespamnienue
OJIHOTO BHJIa MEXAaHWYECKOM DJHEPrud B JAPYIOW. 3aKOH COXPaHEHUS JHEPruu B
MEXAaHHKE.

Jlemoncmpayuu

IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

OHpCI[CJIGHI/Ie pa6OTBI CUJIbl TPCHUA IIPU PABHOMCPHOM [IBMJKCHHU TCJIa  IIO
FOpI/I3OHTaJIBHOﬁ IIOBCPXHOCTH.

HccnenoBanue ycioBruil paBHOBECHS pblyara.
N3mepenne KII/] HakKIOHHOW IIOCKOCTH.

N3ydenue 3akoHa COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

8 KJIACC Pazpgea 6. TenuioBbie siBJCHUS

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOECHUS BEILIECTBA.
Macca u pasmMepbl atoMOB W MOJIEKYJd. OIMbITbl, TOATBEPKIAIOIIAE OCHOBHBIC
ITOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOrO, IKHUAKOTO H  Tra3000pa3HOrO0  COCTOSIHMM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiICHEHHE CBOWCTB Ta3oB, >KUIKOCTEH H
TBEPABIX TEI HA OCHOBE TOJIOKCHUNW  MOJEKYJIIPHO-KUHETUYECKON  TEOpUH.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUA. T€IIOBOE PACIIMPEHUE U CKATHE.

Temnepatypa. CBsI3b TEMIIEpATYPhI CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YACTHII.
Bayrtpennsis sueprusi. CiocoObl U3MEHEHUsI BHYTPEHHEH dHEPTUu: TeIionepeaada u
COBEpIICHUE paboTHI. Bunet TEIUIONEPEAAYN:  TEIUIONPOBOJAHOCTb,
KOHBEKIINS, U3IIyYEHHUE.

KonuyecTBo TeruioTel. YnenbHas TEIUIOEMKOCTh BeIIecTBa. 1emiooOMeH W
TEIJIOBOE paBHOBECHE. YpaBHEHHE TersioBoro Oananca. [ImaBneHue u oTBepeBaHUE
KPUCTAIMYECKUX BEIIECTB. YJeJbHas TemioTa IuiaBieHus. llapooOpazoBanue u
koHjieHcarus. Ucnapenue. Kunenue. Y aenbHas TerioTa napooopa3oBaHusl.

3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUSI.
BrnaxnocTts BO3ayXa.

DHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMUS.
[Tpununel padotel TemnoBbix asurarenei KIIJI termosoro asurarens. TenaoBsie
JIBUTATEJIN Y 3aIUTa OKPYKAIOIIEU CPEIBI.

3aKOH COXPAaHEHMsI U PEBPALEHUS SHEPTUU B TEIIOBBIX MPOLECCAX.



Llemoncmpayuu
Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.
Habmonenue nuddysumn.
HaGnronenue siBneHuii cMaunBaHUs U KaMWUISIPHBIX SBJICHUH.

Ha6J'IIOI[CHHe TCIIOBOT'O paCHINPCHUA TCII.
HN3MeHeHue JaBJICHUA Ta3a IIPpU HN3MCHCHHUHU 00BéMa M Harp€BaHuu WJIH
OXJIAXKACHHUU.

[IpaBuia u3mMepeHus: TeMrepaTyphl.

Bunp! Tenonepenayn.

OxnaxkieHue Ipy COBEPIICHUH PabOTHI.

Harpeanue npu coBepiieHUH padOThl BHEITHUMH CUJIAMH.
CpaBHeHHE TEIIIOEMKOCTEN pa3InYHbIX BEILECTB.
Habmronenne xuneuus.

HabitoieHne nocTostHCTBa TEMIEPATyPhI IPH TIABJICHUH.

Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamophwsie pabomwi u onvimol

OnpITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbITHl 10 HAOMIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX
TeJl.

Omnpenenenve AaBieHUs BO3yxa B OajuIOHE IIITPULIA.

OnbITI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJICHUS BO3/AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUSI.

[IpoBepka rumote3sl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTypshl.

HaGnronenue n3meHeHus BHYTPEHHEN SHEPTHM Tella B pe3ysbTaTe Terlonepeaadu
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue sBICHUS TEIUIOOOMEHA TPHU CMEIIMBAHWM XOJIOJHOW W TOpsuei
BOJIBI.

OnpeneneHre KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOM MpH TEIMIOOOMEHE ¢
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Ornpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanne nporecca UCIapeHus.

Onpenenenue OTHOCHUTENBHOU BJIAJKHOCTH BO3/yXa.

Onpenenenue yAaenbHOM TEMIOTHI IIJIABJICHUS JIBJA.



Paznen 7. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
Onexktpuzanmsi Tela. JIBa poaa 2JEKTpUUECKMX 3apsAlioB. BzaummoneicTBue

3apspKeHHBIX Ted. 3akoH KynoHa (3aBUCHMOCTBH CHJIBI B3aUMOJICUCTBUS 3apSyKEHHBIX
TEJ OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXTY TEIaMU).

Onektpuueckoe mnoje. HanpsokéHHOCTh  3iekTpudeckoro noss. [IpuHnmn
CYHEPIO3ULINU JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuueckux 3apsioB. OJIEMEHTAPHBIA JJIEKTPUYECKUNA 3aps.
Crpoenne atoma. [IpOBOOHUKHM M AHMAJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsja.

DIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOrO TOKA. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHS 3JIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTIX U razax.

Dnektpuueckas nenb. Cuiia Toka. DNEKTpUudeckoe HampsbkeHue. CoOnpoTUBIICHUE
MPOBOJIHUKA. Y JEIBbHOE COMPOTUBIICHHE BemiecTBa. 3akoH Oma g ydacTKa UEMH.
[TocnenoBarenbHOE U MAapaIENbHOE COETUHEHNE TPOBOTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUUEeCKOro Toka. 3akoH Jlxoymns—Jlenna.
DNEeKTpUYECKHe UEeNu M MOTPEOMTENH 3JIEKTpUYecko sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocrosiHHbIE MarHuThl. B3anmonelcTBUE MNOCTOSIHHBIX MarHUTOB. MarHuTHoe
nojie. MarHuTHoOE 1ose 3eMJIA U €r0 3HaYCHHE IS KU3HU Ha 3emiie. OnbIT Dpcrena.
MarHuTtHoOE€ MoJje MEKTPUYECKOro Toka. I [puMeHeHne 3JIeKTpOMaraiuToB B TEXHUKE.
JlelicTBME MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUraTEIb OCTOSHHOTO
ToKa. Mcronp30BaHue  3IIEKTPOABUrATENEH B TEXHUYECKUX
YCTPOMCTBAX Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHue 3yeKTpoMarHuTHOM uHAYKuuu. [IpaBuno JleHma.
Onextporenepatop. CrocoObl MOTYUYEHUST DICKTPUUYECKON IHEPTUU. DIEKTPOCTAHIIUN
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DIIeKTpU3aLus Tell.
JIBa poja SIIEKTPUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3apS)KEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DIIeKTpOoCTaTUUEeCKast UHAYKIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsAI0B.
[IpoBOTHUKY Y TUAJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.
HMcToyHNKHN TOCTOSSHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

9HCKTpH‘ICCKHﬁ TOK B KUIKOCTH.



["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenne 3JeKTpUueCcKOro Halps>KeHUs BOJIbTMETPOM.
Peocrar u MmarasuH COIpOTUBIIECHUN.

BzaumojeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJOCOB MATHUTA.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMArHuT.

JleliCTBHE MarHUTHOTO MOJIs HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.
Onbitel Dapajes.

3aBUCUMOCTb  HANpAaBICHHWs  HHAYKLIMOHHOTO TOKa OT  YCJIOBHH  €ro
BO3HMKHOBEHUS. DJIEKTPOreHEepaTOp MOCTOSHHOIO TOKA.

Jlabopamophvie pabomwi u onvimol
OnbITH 110 HAOTIOICHUTO SJICKTPU3AIMH TEJ MHAYKIINEH U MPU COTIPUKOCHOBECHHH.
WccnenoBanue neicTBUS 3JIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JIUDIICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.
N3mepenue u peryaupoBaHie CUIIbI TOKA.
N3mepenne u peryaupoBaHie HAMPsHKESHUS.

HccnenoBanue 3aBUCHMOCTH  CWJIBI TOKA, MIAYIIETO YeEpe3 pe3ucTop,  OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIIHNC 3daBUCHMOCTL OJJCKTPHUYCCKOIO COIIPOTHUBJICHUA
IMPpOBOJHHKA OT €I'0 AJIHHBI, INIOMIAAN ITIOIICPCUYHOTI'O CCUCHUA U MaTCpHaJla.

IIpoBepka mpaBuiia CIIOKEHHUs HANPSDHKEHUW TIPU MOCIEN0BATEIBHOM COCIMHEHUHN
JBYX PE3UCTOPOB.

[TpoBepka mpaBwmIa st CHIIBI TOKA MPU MapauieIbHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI YMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.
OmnpeneneHre MOIIHOCTH AIEKTPUIECKOTO TOKA, BBIASISIEMON Ha pEe3UCTOpE.

HUccnegoBanne 3aBUCHUMOCTH CHJIBI TOKA, HMAYIIETO 4Yepe3 JIaMIO4Ky,  OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/I HarpeBaTens.

I/ICCHGI[OBaHI/Ie MargsuTHOI' O BSaHMOﬂeﬁCTBHH IIOCTOAHHBIX MAardHuTOB.
I/I3yquI/Ie MAravTHOrO II0JIs1 IIOCTOAHHBIX MAruvTOB IIPH HX O6’beI[I/IHeHI/II/I "
pPasacIICHUN.
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HCCJ’I@I{OB&HI/IC I[CﬁCTBPI)I QJICKTPHUYCCKOT'O TOKAa HAa MAarHuTHYIO CTPCIIKY.

OHBITBI, ACMOHCTPUPYIOIUE 3aBHUCHUMOCTH CHJIbI BBaHMOHCﬁCTBHH KaTyliku C
TOKOM N MaravTa OT CHJIbI TOKa WU HAIIPABJICHUA TOKA B KaTYIIIKC.

N3ydenune nerucTBrUsl MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
KoHcTpyupoBanue u usydeHue padoThl FIEKTPOABUTATENSL.
N3mepenne KII/I anexrpoaBuraTeIbHON yCTaHOBKH.

OnBITHI 11O HCCICAOBAHUIO SABJICHUA 3H€KTpOMaFHHTHOﬁ WHAYKOHUN: UCCIJICTOBAHNC
W3MEHCHUH 3HAUCHUS U HaIrpaBJICHUA MHAYKIIMOHHOI'O TOKA.

9 KJIACC Pa3gen 8. Mexannueckue siBJeHHUSA

Mexannueckoe  JBWKeHME. MarepuanbHas  Touka. Cucrema — OTCYETA.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBWXKEHHS. PaBHOMepHOE MPSIMOJMHEIHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMonnHENHOE ABWKEeHHE. CpenHsdass U MTHOBEHHAs
CKOPOCTB T€Ja MPU HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHoyckopeHHOE mpsMouHeHoe nBmkeHne. CBoOOIHOE TajicHUE.
Omnbitel ['anunes.

PaBHOMepHOE nBIXKEHHE 1O OKpyxkHOCTH. [lepmonm W dacrtota oOpalieHus.
JInneriHasg u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHUE.

IlepBoiii 3axkoH Herotona. Btopoit 3akon Hprorona. Tpermii 3akoH HreroTona.
[IpyHIMN CyNIEpIIO3UIMHN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cuiia TPEHHSI CKOJIBXKEHHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHUS.
JBmxenune mnaner Bokpyr ComHua. IlepBasi kocmuyeckasi ckopoctb. HeBecoMocTs u
MEPETPYy3KHU.

PaBHOBecue wmatepuanbHOM TOukM. AOcomtoTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3meHenne wummynbca. MmiynsC cuiibl. 3aKOH COXpaHEHHS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass paboTa U MOUTHOCTh. PaboTa CHI TSXKECTH, YINPYTrOCTH, TPEHHUS.
CBsi3b  SHepruu W paboThl. [loTeHuWanbHas »SHEprus Teina, MOAHATOTO Haj
MOBEPXHOCTHIO 3eMiM. [loTeHIManbHasi SHEprusi Cxaroul npyxuHbl. KuHeTtnueckas
sHeprusi. Teopema O KHHETHYECKOM JHEPrUM. 3aKOH COXPAHEHHUSI MEXaHHYECKOU
DHEPIUH.

Jlemoncmpayuu

Ha6HIOI[CHI/Ie MCXAaHHNYCCKOT'O ABMIKCHH:A TCJIa OTHOCUTCIIBHO PA3HBIX TCJI OTCUETA.
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CpaBHCHI/Ie HYTCI\/i 141 TpaeKTOpI/Iﬁ JABHUKCHHA OJHOI'O U TOIr'O € TCJIa OTHOCHUTCIBHO
Pa3HBIX TCJI OTCUY€Ta.

M3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOIO IBAYKEHUS.

HccenenoBanne nNpu3HakOB PaBHOYCKOPEHHOTO JBUKCHUS.

HabGutoieHne nBUKEHUS Tella 0 OKPYKHOCTH.

HaGmtonieHne MeXaHMUYECKUX SIBJICHHUM, NPOMCXOMAIIUX B CHUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHXEHUHM OTHOCUTEIBbHO KaOWHETa
1076370978

3aBUCUMOCTB YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CUJIBI.

HabmtoneHne paBeHCTBa CUIT IIPU B3aUMOJICHCTBUHU TEll.

M3meHenue Beca Tesa Ipu yCKOPEHHOM JBHKECHUM.

Ilepemraua uMIrynpca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

HaburoieHne peakTHBHOIO ABH)KECHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHMYECKOM JSHEPruM IIpU JBWXKEHHHM Tela IOJA JCHCTBHEM
IIPY’KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpyupoBanue TpakTa JijIs pa3roHa M JaJIbHEHIIIEr0 PaBHOMEPHOTO JABUKCHHUS
IIApUKA WA TEJICIKKH.

OmnpeneneHre cpeHeli CKOPOCTH CKOJIBXKCHUS OpyCKa MIIM JIBFDKCHHMS IIapHKa TI0
HAKJIOHHOM IIOCKOCTH.

OnpeneneHre YCKOPEHHUs Tejla PH PaBHOYCKOPESHHOM JIBHYKEHHH 110 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBI)KEHUU O€3 HadajJbHOI
CKOPOCTH TIyTH OTHOCSATCS KaK psI HEYETHBIX UHCEN, TO COOTBETCTBYIOIINE
IPOMEXKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHMUS.

Onpenenenue kodhuieHTa TPEHUS CKOJIbXKEHUS.

Omnpenenenue XECTKOCTU MPY>KUHBI.

Onpenenenue paOOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABMKEHUU Tella MO
TOPU30HTATIBHON TOBEPXHOCTH.
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Omnpenenenre pabOThl CHIIBI YIIPYTOCTH NPHU MOABEME Tpy3a C UCIOJIb30BAHUEM
HEMOJBMXHOTO U MOABUKHOTO OJIOKOB.

HSY‘-ICHI/IG 3dKOHAa COXPAaHCHUA SHCPIUHU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJHBI

Konebarenbnoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUN: MEepUOf,
4acToTa, aMIUITyZa. MaremaThyecKud W NPYKUHHBIM MasATHUKU. [IpeBpamenue
HHEPTUU MPH KOJIeOATETHHOM JIBHXKEHHH.

3aryxaronue kosieOanus. BolHyxaeHHbIe KosieOanus. Pe3oHanc. MexaHudeckue
BOJIHBL. CBOICTBAa MeXaHWYECKUX BOJH. [IpomonbHbIe M monepeyHble BOJIHBL. JljinHa
BOJIHBI U CKOpPOCThb €€ pacnpocTpaHeHHs. MeXaHU4eCKHE BOJHBI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
Habnronenue konebanuii Tea moja 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habmronenue BeIHYXICHHBIX KOJICOaHWH M pe30HaHCA.
PacnipocTpanenne mpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThI. AKYCTHUYECKUI
pe30HaHc.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenre YaCTOTHI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHHKA.

Omnpenenenre 4acTOThI U MEpUoa KoJieOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEPHO1a KOJICOAHMI MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTHHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TepHOJia KOJIEOAHWW MPYKMHHOTO MAasTHHKA OT
MAaccChI rpy3a.

[TpoBepka HE3aBUCUMOCTH Teproaa KOJIeOaHMd Tpy3a, MOABEIICHHOTO K HUTH, OT
MAaccChI rpy3a.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD TIEPHO1a KOJICOAHHI MPY>KHHHOTO
MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPYKUHBL. M3MepeHne ycKopeHusi CBOOOTHOTO
najCHUSI.

Paszgea 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHbBI
DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBONCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [1Ikasa 3JIeKTpOMarHuTHBIX BOJIH. Mcrob30BaHNe 3JIEKTPOMAarHUTHBIX BOJIH JIJIs
COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupoa csera. CKopocThs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
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Llemoncmpayuu

CsoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwi u onvimol

W3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOUIIBHOTO TenedoHa.
Pa3pnen 11. CBeToBbIe IBJIEHUSA

JlyueBas mopnenb cera. Mcrounuku csera. [IpsimonuHeliHOe pacnpocTpaHeHUe
ceera. 3atmenus Connma u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpaKCHUSI CBETA.

HpeJIOMJIGHI/IG CBCTa. 3aKoH IMPCIIOMJICHUA CBCTa.
ITonnoe BHYTPCHHCC OTPAXCHUC CBCTA. Hcnonp30BaHuE MIOJTHOTO BHYTPCHHCTO
OTpa’KXCHH:A B OIITHYICCKHUX CBCTOBOAAX.

JIunza. Xop nyueit B nmuH3e. Ontudeckas cuctema (oroanmapara, MEKPOCKOIIA U
Teneckona. a3 kak ontudeckas cucteMa. baum3opykocTs 1 JaabHO30PKOCTb.

Paznoxenue Genoro ceera B criekTp. OnbiTel HetoTOHA. Crl0KEHNEe CIeKTPaIbHbBIX
uBetoB. ucnepcus ceera. /Jemoncmpayuu

[IpsiMonuHEHOE pacIIpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnrTuueckuii CBETOBOI.

Xon nyyei B coOuparoleit JImH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Tony4yenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpuntun aeictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
Mopens rnasa.

Paznoxenue 6eoro cBeTa B CIIEKT).

[Tomydyenue 6emoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO JIyda OT yriia MaJcHus.

N3yuenune xapakTepucTUK M300pakeHus MpeAMeTa B INIOCKOM 3epKalie.
HccenegoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS] CBETOBOT'O JIy4da OT YIJIA MMaJICHUS
Ha TPaHULIE «BO3TyX—CTEKIION.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3HBI.
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OnBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTD.
OmnbITl IO BOCIPUATHIO LIBETA IPEAMETOB IIPU UX HAOJIOJCHUU YEpE3 L[BETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanroBble ABJIeHUSA

OnbiTel  Pezeppopna u muanerapHas wmojenb aroma. Mogens aroma bopa.
Hcnyckanue u noriomenne ceera aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- U raMMa-u3iaydeHus. CTpoeHne aTOMHOIO sipa.
Hyxnonnas Mmoznens atoMHOTO snpa. M3oronsl. Pannoakrusasle npespamenus. [lepuon
IIOJIypacnaaa aTOMHBIX sIIEP.

SnepHble peakuu. 3aKOHBI COXPAaHEHHUs 3apsJ0BOI0 U MACCOBOIO YNCEI. DHEPTHs
CBSI3W aTOMHBIX sifep. CBsA3b MacChl W DHEPrUM. Peakuuy CUHTE3a M JEJICHUS AlEp.
Nctounuku 3aeprun CosHIa U 3BE3I.

Anepnas osHepretuka. JIeMCTBUS pAaJMOAKTUBHBIX W3JIy4YEHUHM Ha KUBBIE

OpraHU3MBlI. ﬂeMOHcmpauuu

CnekTpbl U3ITyYEHUS ¥ TTOTJIOIICHUS.
CnexTpbl pa3In4HbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHUBUPYIONTUX U3TYUCHUH.

Perucrparius u3mydeHus IpUPOIHBIX MUHEPAJIOB U MIPOIYKTOB. JlabopamopHule
pabomvl u onvimvl

HabitoieHne CromHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnegoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHULBI [0 TOPMO3HOMY MyTH (110
doTorpadusm).

N3mepenue paaroakTUBHOTO (oHa.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb

[ToBTOpUTENBHO-00001IAIOMMN MOIYJb TpPEIHA3HAYeH ISl CHUCTEMaTH3aluu U
0000111eHUs] TPEMETHOTO COJEPKAHUS U ONbITA JAEATEIbHOCTH, MPUOOPETEHHOTO TPHU
U3y4eHUU Bcero Kypca (u3MKd, a Takke [UIsi TOArOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY JK3aMeHy Mo (Qu3uke s O0OyJarolmuxcs, BBIOPABIIMX 3TOT
y4eOHBII TpeIMeT.

IIpy wu3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBAETCS [OCTHXKEHUE IMPEIMETHBIX U
MeTarpeIMETHBIX MJIaHUPYEMBIX pe3ynbTaToOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUU MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBICHATH (PU3UUECKUE SIBICHUS,

15



NPUMEHSIST TIOJIyYEHHBIE 3HAHUS, peEllaTh 3aJayd, B TOM 4YHCJE KAYECTBEHHBIE U
AKCIEPUMEHTAJIbHBIEC.
[IpyuHIMNIMATBEHO AEATEIBHOCTHBIM XapAKTEp AAHHOIO pasienia peain3yercs 3a
CYET TOTO, YTO 00YUAIOIINECS BBITIOIHSIOT 3a/IaHKs, B KOTOPBIX UM IpeJjIaracTcs:
Ha OCHOBE MMOJTYYEHHBIX 3HAHUH pacIiO3HaBaTh M HAYYHO OOBSICHATH (PU3NUYECKUe

SIBJICHUS B OKPYJKAIOLIEH NPUPOAEC M MOBCEIHEBHOW >XKU3HM; HCIOJB30BATh HAYYHBIC
METO/IbI UCCIIeIOBAaHUS (PU3NYCCKUX ABIICHUH, B TOM UHCIIE

JUI TIPOBEPKHU TUIIOTE3 U IOJIyYEHUS TEOPETUYECKUX BBIBOJOB; OOBACHITH HayYHBIC

OCHOBBI HamOoJiee BaXXHbBIX JOCTH)KEHHII COBPEMEHHBIX TEXHOJIOTHI, HampuMmep,

IIPAKTUYECKOIO HMCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHMKOB DHEPIHMM HAa OCHOBE 3aKOHA

IIPEBPALLECHUS U COXPAHEHHS BCEX U3BECTHBIX BUJOB JHEPIUHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABJICHO Ha
JIOCTI)KEHUE JIMYHOCTHBIX, METAlPEeIMETHbIX M TPEAMETHBIX 00pa30BaTeIbHBIX
Pe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare mzydeHus: puU3MK HAa YPOBHE OCHOBHOTO OOIETO OOpa3oBaHUS Yy
obOyuatomierocs OyayT chopMUpPOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3YyJIbTaThl B YAaCTH:
1) IaTPHOTHYECKOT0 BOCTIUTAHUSI:

IMPOABIICHUC HHTCPCCA K HCTOPHUH U COBPCMCHHOMY COCTOSAHHIO pOCCHﬁCKOﬁ

(u3MYEeCcKO HayKH; LIEHHOCTHOE OTHOILIEHUE K JOCTHIKEHHSIM POCCHUICKUX
YUEHBIX-(PU3HKOB;

2) TPa’KIAHCKOT0 M TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYX JACHUHU OOIIECTBEHHO-3HAYUMBIX
U OTUYECKUX TPOoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKECHUM
(GU3UKN; OCO3HAHHWE BAXKHOCTH MOPATBbHO-ITUYECKUX MPUHIIUIIOB B JEATECIBHOCTU
y4€HOro; 3) 3CTeTHYECKOro BOCIIUTAHMS:

BOCIIPHUATHE ICTETUUECKUX KaueCTB (PU3UUYECKON HAYKHU: €€ TApMOHUYHOTO

MOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH; 4)
HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OCO3HaHHUC ICHHOCTU (bHSI/I‘ICCKOﬁ HAayYKHU KaK MOIITHOTO MHCTPYMCHTA ITO3HAHH A

MHPa, OCHOBBI pa3BUTHSI TEXHOJIOTHM, BAXKHEUIIICH COCTABIISIIOIIEN KYJIbTYPhl; Pa3BUTHE
Hay4YHOU JTH0003HATETFHOCTH, MHTEpECa K UCCIIEA0BATEIbCKOM

NESITETLHOCTH; 5) GOpPMHPOBaHNS KYJIbTYPbI 310POBbSI M IMOIMOHAJILHOTO
OJ1aromnoJryums:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HA B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MPABHJI O€30MaCHOTO TOBEIACHUS Ha TPAHCIOPTE,
Ha JIOporax, ¢ dJEKTPUYECKUM U TEIUIOBBIM OOOPYIOBAHMEM B JOMAIIIHUX YCJIOBHSX;
c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHNUE CBOETO MpaBa Ha OMIMOKY U

TAKOI'0 JK€ TpaBa y Ipyroro 4eioBeka; 6)

TPYAOBOI'0 BOCIIMTAHUS:
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aKTUBHOE Yy4yacTHE€ B pEIIEHUH TMPaKTHYECKUX 3anad (B pamMKax CeMbH,
00pa30oBaTEeNbHOM OpraHu3ally, Tropoja, Kpas) TEXHOJOTMYECKOH U COIMAaJIbHOM
HANpaBJIEHHOCTH, TPEOYIOIMX B TOM uWciIe M (PU3MYECKHX 3HAHUN; HWHTEpeC K
MPAKTHUECKOMY U3YUEHUIO PO eccuil, CBI3aHHBIX C (PU3UKOIA;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:
OpHEHTallMs Ha TpUMEHEeHUe (U3NUECKUX 3HAHUM JJI PEIIeHUs 3a7a4 B 001acTH
OKPYXaroUEen Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIECHKU UX BO3MOHBIX

MOCJIE/ICTBUM ISl OKPY>KAIOIIEH CpeJibl; 0OCO3HAHKE TI100aIbHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIEM U ITyTeH WX pelIeHNs; 8) afanTanun K U3MeHAI0IIMCSI
YCJIOBUAM COLMAJBHON U MPUPOJTHON Cpeabl:

HOTp€6HOCTI> BO B33PIMOI[€I>1CTBPIH IIpHY BBIIIOJIHCHUH I/ICCJIGIIOBaHI/Iﬁ H IIPOCKTOB

(bu3nYecKoll HAMpPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM JIPYTHX; MOBBIIICHHUE
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh; TOTPEOHOCTD
B (hOPMUPOBAHUH HOBBIX 3HAHUHN, B TOM Uucie GOPMYITHPOBATH UJIEH,

MOHATHUSI, TUMOTE3bl O (U3NUECKUX OOBEKTaX W SBICHUSIX, OCO3HaHUE JePUIIUTOB
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JIaCTHU

(bHSI/IKI/I; IUIAHUPOBAHUC CBOCTO PA3BHUTHUA B HpI/I06p€TeHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHHﬁ;
CTPCMIICHUC aHAJIN3UPOBATH U BBIABJISAATH B3AUMOCBA3H IIPUPOALI, O6HleCTBa )51

SKOHOMHUKH, B TOM YHUCJE C HCIOJIb30BaHHEM (HU3MYECKUX 3HAHUM; OIEHKA CBOUX
JEUCTBUM C YUETOM BIIMSIHUS HA OKPYKAIOLLYIO CPENY, BO3MOKHBIX

rII00aJIbHBIX ITOCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pesynbpraTe ocBOEHHMS mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
o0pazoBaHus y oOydaromierocsi 0yayT cpopMupoBaHbl METANIPEAMETHBIC PE3YyJIbTAThI,
BKJTIOYATIOIIHE MMO3HABATEIILHBIE YHUBEPCAIbHBIC y4eOHbIe TEUCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAITbHBIC y4eOHbIC TEHUCTBUA, pETYJISTUBHBIE
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUS.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE Y4eOHbIe eiicTBUs Bazosbie

Jornyeckue JecCTBHUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBICHUM);
yCTaHaBIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINN, OCHOBAHHUSI

JUIs 00OOIIEHWs U CPAaBHEHHUS, BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B
paccMaTpuBaeMbIX (pakTax, TaHHBIX

)41 Ha6J'IIOI[€HI/ISIX, OTHOCAIINXCA K (I)I/IBI/I‘IGCKI/IM SABJICHUAM, BBIABJIIATD
INPUYINHHO-CICACTBCHHBLIC CBA3H IIPH H3YUYCHHUH (I)I/IBI/I‘IGCKI/IX SIBIICHUM W poueCcCoB,
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JieNaTh BBIBOJBI C WCIOJB30BAHHWEM JEAYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIOYECHUH,
BBIJIBUTATh THUIIOTE3bl O B3aUMOCBA3SIX (U3MYECKUX BEIMYMH; CAMOCTOSATEIBHO
BbIOMpaTh croco0 perieHus y4eOHOHM ¢u3nyeckoil 3amaun (CpaBHEHHE HECKOIBKUX
BapHAHTOB peEUICHHs, BbIOOp Hamboiee MOIXOIIMIETO € YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue 1eCTBUSA.

UCIOJb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUII HMHCTPYMEHT IIO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY ONBIT, HECIOKHBIN
(u3NYEeCKUi SKCHEPUMEHT, HEOOJbIIOE HCCIEI0BaHUE (PU3UUECKOTO  SIBICHMUS,
OLICHHMBATh HA NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIUIO, MOIYYEHHYIO B
xone
UCCJIEIOBAHMSI WM SKCIEPUMEHTA; CaMOCTOSITENBHO (POPMYyIHpOBATH OOOOIIECHUS H
BBIBOJIBI 110 pe3yJbTaTaM

IPOBENEHHOTO HAOMIONCHUS, OIBITA, HCCIENI0BAHUS;, MPOTHO3UPOBATH BO3MOKHOE
JanbHeiee pa3BuTUE (PU3NYECKUX MPOLIECCOB, a TAKXKE BBIABUIATH MPEIIOIOKEHUS
00 UX pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKcTax. Padora ¢ mugopmanumeii:

OPUMEHSATH PA3JIUYHBIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI IIPU TIOUCKE
U 0TOOpe MH(pOpPMaLMK WM JTAHHBIX C YYETOM NpPEIOKEHHON yueOHOH (usnueckoi
3a/1a4y;

aHaNIM3UpOBaTh, CHCTEMATHU3UPOBaTh W  WHTEPHPETUPOBATH  MH(MOPMAIUIO

Pa3IMYHBIX BUJOB M (OPM NPEACTABICHHUS; CAMOCTOSTEIBHO BHIOMPATh ONTUMAJIbHYIO
dbopMmy TpeAcTaBieHHS HMHPOPMALMM W WUIIOCTPUPOBATH pEIIAEMble  3a/layu
HECJIOKHBIMU CXEMaMHM, TMarpaMMamMu, HTHOU rpauKoi U MX KOMOMHALIUSMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBIC YUeOHbIE IeHCTBUSA:

B X0J/i¢ OOCYXXJIeHHs Y4eOHOro mMaTepualia, pe3yiabTaToB JJA0OpPaTOPHBIX paboT u
IPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI U BbICKa3blBaTh HJIEH,
HalleJICHHBbIE HAa pELIEHUE 3aJayd U MOJJIep)KaHHe O1aroxkenaTelbHOCTH OOIIEHUS;
COTMOCTAaBIIATh CBOU CYKJICHHUSI C CYKICHUSIMU IPYTUX YYACTHUKOB JIMAJIOTa,
oOHapyXMBaTh pazU4YM€ U CXOJCTBO IO3ULHUN; BbIpakaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX; MyOJIMYHO MPEICTABIATh PE3YJIbTATHI BHIIOJHEHHOTO
(bu3MYECcKOoro orbITa (3KCIEPUMEHTA, UCCIEA0BAHMS, IPOEKTA).

IIOHUMAaTh M MHCHOJB30BATh IPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYAIBHOU

paboTHhI
OpU PEHICHUH KOHKPETHOM (U3MUECKOW NpOoOIeMbl; MPUHUMATh L€ COBMECTHOU
NEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBHS IO €€ JOCTHUKEHUIO: PACHPEEATh POJIH,
o0Cy)X/IaTh TPOMECChl W Pe3yJdbTaThl COBMECTHOW pabOThl, 0000IaTh MHEHHS
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HECKOJIbKMX JIIOJIEM; BBIMOJHATH CBOIO 4YacTh pPabOThl, AOCTUrasi KayeCTBEHHOI'O

pe3ynbTaTa 1o CBoeMy

HAaMpaBJICHUI0O W KOOPAWUHUPYS CBOM JACHCTBUS C JAPYTMMH 4YiI€HAMU KOMAaHJIbI;
OILICHMBATh Kau€CTBO CBOETO BKJIaJla B OOIIUI TPOIYKT MO KPUTEPUSIM,

CaMOCTOATENILHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.
PeryasiTuBHbIe YHUBepPCAJIbHBbIE YUeOHbIE 1eHCTBUS
CaMoopraHmauml:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIHSIX, TPEOYIOINX

JUIsL  pelieHus] (U3UYECKUX 3HAHWM; OPHEHTHPOBATHCA B PA3JIMYHBIX IOAXO0JAX
MPUHATUS PEIICHUN (MHAUBUIYAIBHOE,

NPUHATHE PELUICHUS B TpyNIle, MNPUHIATHE PEUICHUW TPYyNIoil); CaMOCTOSATEIBHO
COCTABJISITh QJITOPUTM pEIICHUsT (PU3NYECKOM 3alaud WU TUJIaHa HUCCJIEIOBAHUS C
y4ETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
npejJiaraéMble BapuUaHThl PEIICHUM; JelaTh BBIOOp W OpaTh OTBETCTBEHHOCTH 3a
pEelIeHHeE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

HaBaTb aJCKBATHYIO OLCHKY CHTyallUM W IIPpCAjIaraTb ILIaH eé HN3MCHCHHMUA,
O0BACHATH IMPUYINHBI JOCTHUIKCHU A (HCIIOCTI/I}KGHI/IH) PE3YIIbTAaTOB ACATCIIBHOCTH,

JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY; BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTH (B TOM
YHCJIC B XOJI BHITOJHEHUS (DU3UUYECKOTO MCCIICAOBAHMS MIIM TIPOEKTa) HA OCHOBE HOBBIX
O0OCTOSITEILCTB, HM3MEHUBIIUXCS CHUTYyalllil, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX
TPYAHOCTEW; OIIEHUBATH COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBHUSIM.

CTaBUTh c€051 HA MECTO JIPYrOro YEJIOBEKA B XOJ€ CIOpa WU IUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro. Npu3HaBaTh CBOE
MpaBo Ha OUIMOKY MpHU PEeIIeHNH (PU3NYECKUX 33724 WU

B YTBCPIKACHHUAX HA HAYUYHBIC TCMbBI U TAKOC KC IIPaBO APYIroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 kJjacce MpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh TOHATHA: (PU3NYECKUE W XUMHUYECKUE SIBICHUS, HaOIIOIeHHE,
HKCIIEPUMEHT, MOJEIb, TUIOTe3a, C€AMHULBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYa,
arperatHble COCTOSIHUSI BellecTBa (TBEpAOE, KUAKOE, razo00pa3HOe), MEeXaHHMYeCKoe
JIBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEHHOE),  TpaeKTOpHsl,
paBHOJCUCTBYIOAs cuJl, nedopmarusi (ympyras, IJlacTUUecKas), HEBECOMOCTb,
cOOOUIAIOUIUECS] COCYAbL; pa3anuyarh sABieHus (AU dy3usi, TEmI0BOE TBUKEHUE YaCTHII
BEIECTBA,
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PaBHOMEPHOE JBHKCHUE, HEPABHOMEPHOE NIBUKEHUE, MHEPLUS, B3aUMOAECHCTBUE TEll,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallCHUsA, NepeAadya JaBIICHUS
TBEPABIMHU TEJIaMH, XKUIKOCTAMU M ra3amu, aTMOC(EpHOE HaBJICHUE, IJIABaHUE TEll,
NPEBPAILCHUS] MEXaHUYECKOW SHEPIUH) MO OMHUCAHUIO UX XapAKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIONIUX JaHHOE (U3UUECKOE SBJICHUE; paCIlO3HABATh
NPOsIBIICHUE U3YYCHHBIX (PU3UUECKUX SBICHUI B OKPY>KAIOIIEM

MHUpE, B TOM 4ucie (puU3nYecKkue SBICHUS B MPUPOJAE: MPUMEPHI JABUKEHUS C
pPa3IMYHBIMH CKOPOCTSIMH B >KMBOM M HEXWBOW NPUPOJIE, NCUCTBUE CHIBI TPEHHS B
NPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOTrO JABJICHUS HA KUBOW OpraHu3M, IIaBaHUE
pBIO, pblUard B TeEJE€ 4YEJNOBEKa, MPU ATOM IMEPEBOIUTh MPAKTHUECKYIO 3a/ladyy B
y4eOHYI0, BBIJEIATH CYIIECTBEHHBbIE CBOWMCTBA (TIpU3HAKK) (DU3NUECKUX SIBIICHUI;
ONKCHIBATh M3yUYECHHBIE CBOMCTBA T€I M (PU3HUECKHUE SIBJICHUS, UCHOJIb3Ys (PU3HUECKHUE
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TeJla, CHIIa TPEHMUsI, 1aBiieHue (TBEPIOTO
TeNa, >KUJKOCTH, ra3a), BBITAJIKUBAIOIIAs CHJIA, MEXaHWYecKas padoTa, MOIIHOCTH,
IJIEY0 CHJIBI, MOMEHT CHJIbl, KO3()(QUIIMEHT MOJIE3HOr0 JACHCTBUA MEXAHHU3MOB,
KMHETHYECKass W TOTEHUHUaJbHas YHEPrus), NpU OMNUCAHUU MPABWIBHO TPAKTOBATh
(bu3nYECKUi CMBICI UCTIOIb3YyEMbIX BEJIMUMH, UX 0003HAUEHUS U €IUHULIBI PU3NIECKUX
BEJIMYMH, HAaXOOuTh (POpPMyJbl, CBS3bIBAIONIME AAHHYIO (U3NYECKYIO BEIUYHMHY C
IPYTMMHM BEJIMYMHAMH, CTPOUTh TpaduKU HU3YUYEHHBIX 3aBUCUMOCTEH (HHU3MUECKUX
BEJIMYMH; XapaKTepU30BaThb CBOWCTBA Te€J, (PU3NYECKHE SBJICHHS U MPOLECCHI,
UCIIOJIb3YSI

npaBuia CIOXKEHHUs cuil (BIOJIb OAHOW MpsiMOM), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBecHs pbiuara (0JI0Ka), «30JI0TOE MPABUIO» MEXaHUKH,
3aKOH COXpPAHEHUsI MEXaHMYECKOW DSHEprud, NpU HOTOM JaBaTb CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA M 3alHUCHIBaTh €r0 MaTEMaTHYECKOE BbIPAKEHHUE; OOBSICHATH
duznyeckue IBJICHMs, MPOLIECCHl U CBOMCTBA TEN, B TOM YUCIIE U

B KOHTEKCTE€ CHUTyalludl MPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa: BbISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JOTMYECKHUX IIaroB ¢
ornopoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (DPU3MUECKUX SIBJICHUMN, (PU3NYECKUX 3aKOHA WM
3aKOHOMEpPHOCTH; PellaTh pacy€THbIC 3aJaud B 1—2 HEUCTBUSA, UCIONB3YsI 3aKOHBI U
(dbopMyIibl, CBSA3BIBAIONINE (PU3NUECKIE BETMUYMHBI: HA OCHOBE aHajIM3a YCJIOBUSA 3aJauu
3alMChIBaTh KPAaTKOE YCIIOBUE, MOJCTAaBIATh (PU3WYECKUE BEIMYMHBI B (OPMYIBI U
POBOJUTH PACUEThl, HAXOAUTH CIPABOYHBIC AaHHbIC, HEOOXOAUMBIE [JIsl PELICHUS
3aJlay, OLICHUBATh PEATUCTUYHOCTh MOJIYYeHHON (PU3NYECKON BETMUMHBI;, pacliO3HABATh
po0IeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METO/OB, B OMUCAHUU
WCCJIEIOBAHMS BBIJIEIATh IPOBEPAEMOE NPEAINOJIOKEHNE (TUIIOTE3Y), pas3inyaTb |
UHTEPIIPETUPOBATh MOJIYUYECHHBIN pe3yibTaT, HaXOAUTh OMIMOKHU B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TIO €ro pe3yibTaTaMm; MPOBOAUTH OMBITHI MO HAOIIOAEHUIO (PUINYECKUX
SBJICHUN U (PU3HYECKUX
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CBOICTB TeJl: POPMYIUPOBATH MIPOBEPSIEMBIE MPEATIOIOKEHUS, COOUPATh YCTAHOBKY M3
IPEJIOAKEHHOIO 000pyI0BaHuUs, 3alIUCHIBATh XOJ ONbITa U (OPMYJIUPOBATH BBIBOJBL;
BBIIIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MACChI TeNa, 00bEMa, CHJIBI

U TEMIEPATypbl C UCIOJB30BAHUEM AHAJIOIOBBIX M IIU(PPOBBIX NPUOOPOB, 3aIIUCHIBATH
NOKa3aHusi NpUOOPOB € Y4YETOM 3aJaHHOM aOCOJIOTHOM MNOTPEIIHOCTH W3MEPEHMI;
MIPOBOJIUTh MCCICOBAHUE 3aBUCUMOCTH OJHOW (PH3WYECKON BEIWYUHBI OT JIPYroi C
UCITOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH PAaBHOMEPHO JBHIKYILETOCS
TeJaa OT BPEMEHHU JIBM)KCHMS TeJa, CUJIbl TPEHUs CKOJIBKEHHS OT Beca Tela, KayecTBa
00paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOLAAU
COIPUKOCHOBEHHUSI TEJI, CHJIbl YIIPYTOCTH OT YJUIMHEHUS INPY>KUHBI, BBITAJIKABAKOLICH
CWIbl OT 00bEMa NOTPYKEHHOW YacTW Tejla MU OT IUIOTHOCTH KUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEIO,
YCIIOBUM IUIaBaHUSl Te€J, YCIOBUW pPAaBHOBECHS pbluara M OJOKOB, y4acTBOBATh B
IUIAHUPOBAaHUM Y4YEOHOrO HCCIEAOBaHUS, COOMpaTh YCTAHOBKY U  BBINOJHSTH
WU3MEPEHHUs, CIeAys NPEMIOKEHHOMY IUIAHY, ¢bukcupoBarb pE3yNbTATHI
NOJIy4EHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJE MPEIOKEHHBIX TaOIUI]
U TpaUKOB, JeNaTh BBIBOABI [0 PE3yJIbTaTaM HCCIEI0BAaHUSA; MIPOBOAUTh KOCBEHHbIE
U3MEpeHUs (PU3HUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA MKUAKOCTH M TBEPAOTO TeEla,
CHJIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO30yXa, BBITAIKMBAOIIAs CHIIA, ACUCTBYIOIIAS Ha
HOrpyKEHHOE B JKUAKOCTh TeNO, KO3 UIMEHT NOJE3HOTO JEMCTBHUS MPOCTHIX
MEXaHU3MOB), CJIeAys MPEAJOKEHHONM HWHCTPYKUUHU: MPHU BBINOJIHEHUH H3MEPEHUN
coOupaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIATH 3HAYEHHE HCKOMOU
BEJIMYMHBI; COOJIIOIATH NMPABUJIA TEXHUKU 0€30MaCHOCTH NP padoTe ¢ 1a00paTOPHBIM
000pyOBaHMEM; YyKa3blBaThb MNPUHIMUOB ACHCTBUA NPUOOPOB U  TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
pblyar, MOJBMKHBIA M HEMOJABHKHBIM OJIOK, HAKIOHHAS MJIOCKOCTDH; XapaKTepU30BaTh
MPUHIUIBI IEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX
onucanusi (B TOM 4HMCIIE: NOJUIMIHUKHA, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHIMA
Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), MCHOJb3Yys 3HAHUS O
CBOMCTBax (PU3NYECKUX SBICHUH U HEOOXOAUMBbIE (HU3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH; MPHUBOJIUTH MPUMEPHI (HAXOAUTh HHMOPMALMIO O MPUMEPaX)
IPAKTUYECKOr0 HCMOJIb30BaHUS (U3MYECKUX 3HAHUM B TMOBCEJHEBHOM >XU3HU IS
oOecrieyeHusi O€30MAaCHOCTM TMpU OOpallleHnd ¢ nOpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMM, COXpaHEHUS 3I0pPOBbS M COOJIIOJACHHUS HOPM 3KOJOTHYECKOTO
MOBEACHUSI B OKPYKAIOWICH cpesie; OCYLIECTBIATh 0OTOOp MCTOYHUKOB MH(OpMaLUU B
WNHTepHeTe B COOTBETCTBHUM  C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUW M MyTEM CPAaBHEHHsI Pa3IMYHBIX HCTOYHHKOB BBIJIEIAThH
uH(pOpMaIUIO, KOTOpas ABJISETCS MPOTUBOPEYMBOM MIIM MOKET OBITh HEJOCTOBEPHOIA;
UCIIOJIB30BaTh IIPU  BBIIOJIHEHUU y4eOHBIX  3aJaHui
HAYYHO-IIOMYJISIPHYIO JIUTEPATypy PU3NYECKOrO COAEpKaHMs, CIIPABOYHbBIE MaTEpUAIbI,
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pecypcesbl cetu MHTEpHET, BJIAJIETh npuéMamMi  KOHCTIEKTHPOBAHUS

TEKCTa, npeoOpa3oBanusi UHGOPMAIIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIE KPATKUE MMChMEHHBIEC U YCTHBIE COOOIICHNS HAa OCHOBE

2—-3 WCTOYHUKOB HMH(pOpMau (PU3NUECKOTO COACpPKAHHSI, B TOM YHCIE ITyOJIUIHO
7enaTh KpaTKhe COOOIIEHUS O pe3ysibTaTaxX MPOEKTOB MM yUeOHBIX HCCIEIOBAHUMH,
Py 3TOM TPAMOTHO KCIOJB30BaTh M3y4YCHHBIN MOHATHUIHBIN ammapaTr Kypca (QU3MKH,
COIIPOBOKAATh BBICTYIJICHUE MpPE3EHTAlMe; MPU BHIIOJHEHUN Y4€OHBIX MPOEKTOB U
UCCIICIOBAaHUM  paclpeiensiTh OOS3aHHOCTH B Tpymdle B  COOTBETCTBUU C
MOCTAaBJICHHBIMU 3aJla4aMH, CJCAUTH 3a BBIMIOJHEHUEM IJIaHA JCHCTBUIA, aJEKBAaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJaA B  JEATENBHOCTh TPYNNbl, BBICTPAUBATH
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K kxonmy oOyueHuss B 8 kJlacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHATHSA: MAacca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIE Tena,
HACBILICHHBIA U HEHACBIIICHHBIN Map, BJIAXXHOCTh BO31yXa, TEMIEpPATypa, BHYTPEHHsSA
DHEprusi, TEIUIOBOM JBUTATEllb, AJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsiil, JJIEKTPUUECKOE
I10JI€, MPOBOJHUKH U JUAJIEKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pasnuyarth sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U C)KaThe, TEIUIoNepeaayda, TEnioBoe
paBHOBECHE, CMauMBaHWE, KANWUIAIPHBIC SBJICHUSA, WCIAPEHHUE, KOHJACHCALWs,
IJIABJICHUE, KpUCTaJUIU3alus (oTBepaeBaHue), KUIICHHUE, Terionepeaaya
(TEemIoNnpOBOJHOCTh, KOHBEKIIMSI, W3JIy4YE€HHE), DJIEKTpU3aLus TeJ, B3auMOJEHCTBHE
3apsioB, ACHCTBHS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHUCTBUE
MAarHiTOB, JEHCTBUE MArHUTHOTO TMOJII HAa MPOBOAHUK C TOKOM, JJIEKTPOMArHUTHAas
WHIYKIMS) 10 OINUCAHUI0O UX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JIaHHOE€ (PU3MUECKOe SBJICHME; pPACIO3HABaTh MPOSBIICHUE
U3YYCHHBIX (DU3UYECKUX SIBJICHUI B OKPYXKAIOIIEM
MUpE, B TOM 4ucie (U3HUECKUE SIBICHUSA B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUISIPHBIE SIBJIEHUS B IPUPOJE, KPUCTAUIBI B mOpupoae, usinydeHue CouHia,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeEra,
AIIEKTPUUECKUE SIBJICHUS B aTMOc(epe, AIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
noJie 3emiid, aped moaocoB, poiab MAarHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE
CUSTHUE, TIPU STOM TIEPEBOJIUThH MPAKTUUYECKYIO 3a/1auy B YUEOHYIO, BBIJICTISATh
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NYECKHUX SIBIICHUW; OMUCHIBATH W3Y4YCHHbIC
CBOMCTBa Tel U (U3MYECKUE SBJICHMS, UCHOJB3ysd (U3MYECKHE BEIMYMUHBI
(TemmiepaTypa, BHYTPEHHSISI SHEPIrus, KOJIMYECTBO TEIUIOTHI, yJAEJbHAs TEIIOEMKOCTb
BEIIECTBA, VJEJbHAs TEIUIOTa IUIABJICHHS, YJelbHAas TeIJIoTa MmapooOpa3oBaHuUs,
yaelibHas TEIJIOTa CrOPaHMsl TOIUIMBA, KOA(POUIIMEHT IMOJIE3HOTO JEUCTBUS TEIIOBON
MAIlIMHbI, OTHOCHUTEJIbHAs BJIAXKHOCTH BO31yXa, JJIEKTPUYECKUM 3aps], CUJIa TOKa,
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ANIEKTPUUYECKOE HAIPSDKEHUE, COMPOTHUBIICHHE MPOBOJHHKA, YJEIBHOE CONPOTHUBIICHHE
BEIIECTBA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA), NPU OMUCAHUH TPABUILHO
TPAKTOBAaTh (DU3MUECKUNA CMBICT HCIIOJIBb3YEMbIX BEIMYWH, 00O3HAYEHUS M EIUHHIIBI
¢u3nyecKux BETWYHMH, HAXOAWTHh (HOPMYIbI, CBS3bIBAIOUINE MTaHHYIO (DU3UUECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpapUKH H3YyUYEHHBIX 3aBHUCUMOCTEH
(U3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHUS U TPOIECCHI, HCIIONb3Ys
OCHOBHBIE€ IOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BEIIECTBA,
IPUHLIMI CYNEPIIO3UIUH T0JIeH (Ha KaYECTBEHHOM YpOBHE), 3aKOH COXPAHEHUS 3aps/a,
3akoH Oma I ydacTka 1eny, 3akoH Jkoyisa—JIeHna, 3aKoH COXpaHEHUs SHEPTUH, IIPH
3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHE; OOBICHATh (DU3UUYECKUE MPOLIECCHl U CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE
CUTyallUil  IPaKkTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATb  IPUYUHHO-
CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYEeCKUX 1IaroB ¢ onopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB HJIU

3aKOHOMEPHOCTEMN; peliaTh pacuy€THbIC 3a/1aud B 2—3 NEUCTBUS, MCIOJIb3YSl 3aKOHBI U
bopMyIIbl, CBA3BIBAIONTUE (PU3UYECKHUE BEIMYMHBI: HA OCHOBE aHaJu3a yCIOBUA 3a/laul
3aIlMCBIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUISl PELICHUS 3aJayu,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE /1JI €€ PEIIeHUs, TPOBOJIUTh PACUETHI U
CpaBHUBATh TMOJYYEHHOE 3HAaUeHUE (PU3NUECKON BETUYUHBI C U3BECTHBIMHU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MPU TOMOIIU (PU3UYECKUX
METOJIOB,  HCHOJIb3YysS  OIMCAHWE  WCCIENOBAaHUS,  BBIACHATH  IMPOBEPSIEMOE
MPEIIOJIOKEHNE, OLEHUBATh IPABWIBHOCTD MOPSAKA IPOBEICHUS WCCICA0BAHUS,
JIeJIaTh BBIBOJBI, MPOBOAUTH OIBITHI MO HAOMIOACHUIO (DU3NUYECKUX SBJICHUN WIH
(bu3nYecKx CBOMCTB T (KalWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3/lyXa OT
ero oObéMma, TeMmImepaTrypbl, CKOPOCTH TIpollecca OCTHIBAaHMS M HarpeBaHus MpU
U3Iy4eHUH OT I[BeTa W3Mydvaromel (TMOrIomarileid) MOBEepXHOCTH, CKOPOCTh
UCHapeHusl BOABI  OT TEMIEPaTypbl KUJAKOCTHU UM IUIOIIAAM €€ TOBEPXHOCTH,
ANEKTPU3ALMA TEJI W B3aUMOJCHCTBUE JJIEKTPUUYECKUX 3apsI0B, B3aUMOJICHCTBUE
MOCTOSHHBIX MArHUTOB, BU3yalu3alldsl MArHUTHBIX TOJIEM TOCTOSHHBIX MArHUTOB,
JICUCTBUS MArHWTHOTO TMOJISI Ha TMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATEINSI TOCTOSHHOTO TOKa): (OPMYIHpPOBATH TPOBEPSIEMbIE
MIPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHNUS, ONMUCHIBAThH
XOJI OTbITa W (DOPMYIMPOBATH BBIBOJIBI; BBHITIOIHATE MPSMbBIC H3MEPEHUST TEMITEPaTyPHI,
OTHOCHUTEJIbHON BIIAJKHOCTH BO31yXa, CUJIbl TOKA, HAMNPSKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3NUECKUX BEJIWYUH, CPABHUBATH PE3YyJIbTAThI
HU3MEPEHUN ¢ YU4ETOM 3aJIaHHOW aOCOIIOTHOU MOTPEIIHOCTH; MPOBOAUTH UCCIEIOBAHUE
3aBHCHUMOCTH OHON (PM3UYECKOI BEIMYMHBI OT APYTOi
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C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHUBIIEHUS POBOJIHUKA OT
€ro JUIMHBI, IJIOLAJAN MOMEPEYHOI0 CEUEHUS U YJIEIbHOIO CONPOTHUBIICHUS BEILECTBA
IPOBOJHUKA, CHJIBI TOKA, UAYIIEr0 Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha MPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIBHOIO W MApaUIEIbHOTO COEIMHEHHM MPOBOJAHHUKOB):
IUTAHUPOBATh MCCIEA0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAys
IPEJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJE
TAaOIUI M TpaQUKOB, JENaTh BHIBOJBI 0 pe3yjibTaTaM HWCCIEIO0BAaHUS; MPOBOJIUTH
KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYMH (yAenbHas TEIUIOEMKOCTh BEIECTBa,
CONPOTUBIICHUE TPOBOJHMKA, paboTa M MOIMHOCTb BJIEKTPUUYECKOTO  TOKA):
IUIAHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
NpEJIOKEHHON MHCTPYKLIMH, U BBIYUCIATH 3HAUEHUE BEJIUYMHBI; COOMIOAATh MpaBuia
TEXHUKHU O€30IMIaCHOCTHU MpU paboTe C JIabopaTOPHBIM

00Opy/IOBaHUEM; XapaKTEepU30BaTh MPUHIMIMbBI JAEUCTBUS H3YYEHHBIX INPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha UX OMMCAHUSA (B TOM YMCIIE: CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJIBTMETP, CYETUMK IIIEKTPUUECKON
DHEPrUr, DSJIEKTPOOCBETUTENIbHBIE IPUOOPHI, HArpeBaTeNIbHbIE SJIEKTPONPHOOPHI
(mpuMepsbl), SJIEKTPUUYECKHE NPEIOXPAHUTENHU, 3JIEKTPOMATHUT, 3JIEKTPOJBHUIaTEIh
IOCTOSSHHOTO TOKAa), HCIOJB3ysl 3HAHHUA O CBOWCTBAaX (PU3MUECKUX SBICHUM WU
HeoOXoauMble (PU3MUECKHE 3aKOHOMEPHOCTH; paclO3HaBaTh IPOCTbIE TEXHUYECKUE
yCTpOMCTBA U U3MEPUTENIbHBIE TPUOOPHI

[0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JIBUraTelb BHYTPEHHEIO CrOpaHHUs, JJIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBI 3JIEKTPUYECKHUX LIETEH C IMOCIEI0BATEIbHBIM U IAPAJUIEIbHBIM COEAMHEHUEM
AJIEMEHTOB, pa3jiuyas YyCIOBHbIE OOO3HAUEHMS 3JIEMEHTOB DJIEKTPUUECKHUX IIeTeH;
OPUBOJUTH MNpUMEpPHl (HAXOIUTh HH(OpPMALMIO O TpUMepax) MPaKTUYECKOro
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU [JIsi OOECHedeHUs
O0e3omacHOCTH TMpu OOpalieHuH C NOpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3JI0pOBbsI M COOJIIOACHHMS HOPM DKOJIOTMYECKOrO TOBEICHUS B
OKpY’Karolllel cpenie; OCYUIECTBIATh MOUCK MH(pOpMaluu (HU3MYECKOTO COJIEpIKAHUS B
WNutepHere,

Ha OCHOBE MMEIOIIMXCS 3HAHUW W MYTEM CPaBHEHHUS JONOJHUTEIBHBIX HCTOYHUKOB
BBIACIATh HH(OpMaNUI0, KOTOpas SBISETCS MPOTUBOPEUYMBON WM MOXKET ObITh
HEJI0OCTOBEPHOM; UCII0JIb30BaTh npu BBINIOJIHEHUU  y4€OHBIX 3aJlaHuil
HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NUECKOT0 COAepKaHMs, CIIPaBOUYHbIE MaTepHabI,
pecypcbl cetu MHTepHeT, BiaxeTb NpUEMaMH  KOHCHEKTUPOBAHUS  TEKCTA,
npeoOpazoBanus WHGOPMALMKM U3 OJHOM 3HAKOBOM CHCTEMBbI B JPYTyI0; CO3/1aBaTh
COOCTBEHHbIE TMCbMEHHBIE U KpaTKHE YCTHBIE COOOIeHUs, 00001as nHdopmanuio us3
HECKOJBKMX HCTOYHUKOB (PU3WYECKOTO COJEpKaHMUs, B TOM 4YHUCIE MYOIMYHO
IPEJCTaBIATh PE3YyabTaThl MPOECKTHOM WM MCCIIENOBATENBCKON JESTENbHOCTH, MPHU
3TOM TPAMOTHO HCIIOJIb30BATh HW3YYEHHBIM MOHATHMHBIN ammapar Kypca (U3HKH,
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COMPOBOXK/IaTh BBICTYIUICHUE TMPE3CHTALUEH; MPU BBINOJHEHUU y4E€OHBIX MPOEKTOB U
UCCJIENOBAHUM (DU3UYECKUX TMPOIECCOB pacHpenessitTh OOS3aHHOCTH B TpyNHIe B
COOTBETCTBHHM C MTOCTABIICHHBIMU 3aJ1auaMHU, CJICIUTh 32 BHITIOJIHEHUEM ILJIaHA JIEUCTBUI
U KOPPEKTHPOBATh €T0, aJeKBATHO OIICHWBATH COOCTBEHHBIM BKJIAJ B JEATCILHOCTH
IpYNIbI, BBICTPaBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, MPOSBISAS TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoniy oOyueHuss B 9 kJjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS: CHCTEMA OTCYETA, MaTepUalibHAas TOYKA, TPACKTOPHS,
OTHOCHUTEITHLHOCTh MEXaHHUYECKOTO IBIDKEHUA, AchopmManus (ynpyras, MIacTUYecKas),
TPEHHUE, UEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh M TIEPErpPy3KH, LEHTP
TSYKECTH, AOCOJIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO Tea, PaBHOBECHE,
MEXaHUYeCKue KojiebaHus W  BOJHBL, 3BYK, HHOPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JaTbHO30PKOCTh, CIEKTPhl HMCIYCKaHWS W TOTJONIeHus, aib(da-, Oera- U ramma-
U3JIyYEHUs, HW30TOIbI, siACpHas JHEPreTHKa; pas3inyarh SBJICHUS (PaBHOMEPHOE H
HEPABHOMEPHOE TMPSAMOJMHEAHOE JBH)XEHHE, PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JIBIDKEHUE, CBOOOJHOE TMaJICHUE TeJ, PaBHOMEPHOE JIBIXKEHHE 110 OKPYXKHOCTH,
B3aMMOJICUCTBHE TEJI, PEAKTUBHOE JBUMKEHUE, KOJIeOaTeIbHOE JBMKEHUE (3aTyXaloIIne
U BBIHY)KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE [BIDKEHUE, OTPAKCHHE 3BYKA,
NPSMOJIMHEWHOE PACHpPOCTPAHEHUE, OTPAKEHUE U NPEJIOMIICHHE CBETa, IIOJHOE
BHYTpPEHHEE OTpa)X€HUE CBETa, pPa3jOKEHHWE Oenoro cBeTa B CHEKTP U CJIOKEHHUE
CIICKTPAJIBHBIX  I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHENYATOr0 CHEKTpPa H3JIYyUYEHHs) MO ONHCAHUIO UX XapaKTEPHBIX
CBOWCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOUIUX JTaHHOE (U3UYECKOE SBJICHUE;
pacro3HaBaTh NPOSBJICHUE U3YUYEHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B TOM ymcie puznueckue SBJICHUS B IPUPOJIC: MPUIUBBI U OTJIMBBI, JTBUKCHUE TJIAHET
COJIHEUHOM CUCTEMBI, PEAKTUBHOE JBMKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CEUCMHUYECKUE BOJHBI, I[yHAaMH, 3XO, ILBETa TEJl,
ONTUYECKHE  SIBJICHUS B  TPUPOJE, OUOJOTHYECKOE  JICUCTBHE  BUIMMOTO,
yIbTPa(HOIETOBOTO M PEHTITCHOBCKOTO H3IYYCHUN, €CTECTBCHHBIM PaTUOaKTHBHBIN
GboH, KOCMUYECKHE JIy4dHd, pPaJUOAKTUBHOE H3JIYYEHUE MPUPOJHBIX MHUHEPAJIOB,
JEeWCTBUE PAIMOAKTUBHBIX M3JTyYCHUN Ha OpPraHU3M 4YeJIOBEKa), MPU STOM IMEPEBOJUTH
MPAKTUYECKYIO 33/ady B y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (TPU3HAKH)
(bU3MYEeCKUX SBJICHUI; OMUCHIBATH M3YUYCHHBIE CBOMCTBA TeNl U (PU3MUCCKUE SIBICHHUS,
UCTIONIB3Ysl (PU3MUYECKHE BEIMYMHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia MpHU
HEPAaBHOMEPHOM JIBMKCHUH, YCKOPEHUE, IEPEMEIIEHUE, MTYyTh, YIJIOBas CKOPOCTh, CHJIa
TPEHUsl, CUJIa YNPYTOCTH, CHJIa TSAXKECTH, YCKOPEHUE CBOOOAHOTO MaJeHHus, BEC Tela,
UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHHWYEeCKas padoTa U MOUIHOCTb, MOTEHUUATbHAS
SHEprus Tena, NOJAHATOrO0 HaJ MOBEPXHOCTHIO 3EMJIH, MOTCHUUAIbHAA SHEPTHUS CHKATOU
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MPYKUHBI, KHHETUYECKasl SHEPIus, NOJIHAs MEXaHW4YeCKasl SHEPrusl, MEepruoj] U 4acTora
KoJieOaHW, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA4, CKOPOCTb CBETa,
MoKa3aTelb MPEeIOMIICHUS CPE/Ibl), IPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICIT HCIIOJB3YEMBIX BEJIMYWH, OOO03HAUCHUS W CAWHHIBI (PU3NYSCKUX BEIUYHH,
HaxXoJUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH IpadUKU U3YYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3NUYECKUE SBJICHUS U MTPOIIECCHI, UCTIOb3YS
3aKOH COXPAHEHMS DHEPTUH, 3aKOH BCEMHUPHOrO TIATOTEHUS, NPHUHIUI CYNEpPHO3ULIUN
CWJ, MPUHLIMUN OTHOcUTENbHOCTH ['anmumnesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3aPsI0BOTO
M MACCOBOTO 4YHCEI IpPU SJOEPHBIX pEaKUUAX, IPU OSTOM JaBaThb CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MATEMATHYECKOE BBIPAKEHHE;, OOBSICHITH
(du3nUecKkue NpoLecchl M CBOIMCTBAa TEld, B TOM YHKCIE U B KOHTEKCTE CUTyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NMPUUYUHHO- CIICJICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX [IArOB C ONMOPON Ha 2—3 U3y4YEHHBIX CBOMCTBA
bu3nYecKuXx SIBICHUM, PU3NUECKUX 3aKOHOB WUITU

3aKOHOMEPHOCTE; periarh pacyéTHhIE 3aJaud (ONMUpAroIIMecs Ha cucTeMy U3 2—3
YPaBHEHHUI), UCIOJIb3YSl 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIME (DPU3HUUECKUE BEIUMYMHBI:
Ha OCHOBE aHalu3a YCJOBMs 3aJayd 3alUChIBaThb KpPATKOE YCJIOBUE, BBISIBIISTH
HEJOCTalOUIMe WM W30bITOYHBIE JaHHbIC, BHIOMpPATh 3aKOHBI M (OPMYJIBI,
HEOOXOJMMbIC MJisl PEIIeHHs, MPOBOAWTH PACUYEThl M OICHUBATh PEATMCTUYHOCTD
MOJyYEHHOTO 3Ha4YeHHs (PU3MUECKON BETWYHMHBI; paclo3HaBaTh MPOOJIEMBI, KOTOPHIC
MOKHO pPEIIUTh TpU TOMOIM (U3HUECKUX METO/AOB, HWCIONb3yS OMNHCAHHE
UCCIIEIOBaHMSI, BBIIEIATH IMPOBEPSEMOE NPEANOSIOKEHUE, OIEHUBATh MPABHIBHOCTD
HopsJIKa MPOBEACHUS UCCIIEIOBAHMSI, 1e1aTh BbIBO/bI, HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJII0JIEHUI 1 ONBITOB; IPOBOAUTD OMBITHI 110 HAOIIOACHUIO (PU3NUYECKUX SIBICHUN WIIH
(bu3nYecKX CBOMCTB Tesl (MU3ydeHUE BTOPOTO 3akoHa HpIOTOHa, 3aKkoHA COXpaHEHUS
SHEPIrUH, 3aBUCUMOCTh MEepHo/ia KOJIeOaHUi MPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a H
KECTKOCTU TMPYKUHBI M HE3aBUCUMOCTb OT aMIUIMTYAbl MajbIX KojeOaHuM,
OpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, pasjiokeHue OelIoro cBeTa B CIEKTD,
U3y4YE€HHE CBOWCTB M300paX€HHS B IJIOCKOM 3€pKajie M CBOMCTB H300pa)KeHUs
npeaMera B coOuparolieil JinH3e, HaOM0JACHUE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB
U3JIy4YEeHHsI): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
00OpyIOBaHUsI, OMUCHIBATh XOJI OMbBITA M €T0 PEe3yNbTaThl, (HOPMYIHPOBATH BHIBOJIBL;
IPOBOAUTH MPU HEOOXOIMMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONIpeIesis CpeaHee

3HaYEHUE HU3MepseMOil Benu4MHBI ((POKYCHOE pacCTOSHHE COOMpAaroIIed JIMH3bI),
00OCHOBBIBaTh BBIOOp croco0a M3MepeHHs (M3MEpPUTENBHOr0 MpuOopa); MPOBOAMTH
WCCIICIOBAaHUE 3aBHUCUMOCTEH (DM3MUECKUX BEIWYMH C HCIIOJH30BAHUEM TIPSIMBIX
U3MEpPEHUI (3aBUCHMOCTb IyTH OT BPEMEHU IPpU PABHOYCKOPEHHOM JBM)KEHUHU O€3
HAYaJIbHOM CKOPOCTH, TMEpHOoJa KOJeOAHWH MaTeMaTHYeCKOro MasTHHUKA OT JJIMHBI
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HUTH, 3aBUCUMOCTH YIJIa OTPAXXEHUsI CBETA OT yIUia MaJCHUSA U yria MPEJOMIICHUSA OT
yriaa NajeHusi): IUIAaHUPOBAaTh HCCIEJOBaHHME, CAMOCTOSITEILHO COOMpaTh YCTAHOBKY,
¢bukcUpoBaTh PE3yNbTAThl MOTYYCHHONW 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH B BHUJEC
TaONIUI U TpaUKOB, IETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeIOBaHUS;

IPOBOJUTh KOCBEHHBIE M3MEpEHUs] (PU3MYECKHX BETUYMH (CPEIHssl CKOPOCTb U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JIBHYKEHHH, YCKOPEHHE CBOOOJHOTO MaJCHMUS,
KECTKOCTD MPYXUHBI, KOXDOUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHudeckas pabora u
MOIIHOCTh, YacTOTa M TMEpPUOJ KoJeOaHWil MaTeMaTHYeCKOTO0 U MPY>XKHMHHOTO
MasTHUKOB, ONTHYecCKass CHia coOuparomeil JHMH3bI, PAaTUOAKTUBHBIA  (OH):
IUITAHUPOBATh U3MEPEHHUs, COOMpPATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBIOJIHATH
U3MEpEHMs, ClIeqys MPEUI0KEHHON WHCTPYKLHH, BBIYMCIATH 3HAUEHUE BEIUYMHBI U
aHAIIM3UPOBATh TMOJYYCHHBIE pE3YyNbTaThl C YYE€TOM 33JaHHON TMOTPEIIHOCTH
U3MEPEHHUIL; COONIOAATh MPaBUIIa TEXHUKU O€30aCHOCTH MU padoTe ¢ 1ad0paTopHbIM

000py/IOBaHUEM; pa3iNyaTh OCHOBHbIE MPU3HAKU HM3YUYEHHBIX (PU3MUECKUX MOJENCH:
MarepuanbHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUCUHBIH HMCTOYHUK CBETa, Jyd, TOHKas JIMH3A,
IUIaHETapHasi MOJIEJb aToMa, HYKJIOHHAs MOJENb aTOMHOIO S/Ipa; XapaKTepH30BaTh
IPUHLIUIIBI IEWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha MX
ONMCAHMS (B TOM YHCIIE: CIIUIOMETP, TaTUYMKU ITOJOKEHUS, PACCTOSIHUSA U YCKOPEHHS,
paketa, 3X0JIOT, OYKH, IEPUCKOII, (hoToarnmapar, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOII,
JIO3UMETp, kaMepa BuiibcoHa), UCNIONIB3ys 3HAHUS O CBOMCTBax (PU3WUYECKUX SIBICHUN U
HeoOXoauMble (PU3MUECKUE 3aKOHOMEPHOCTH; MCIOJIb30BATh CXEMbl U CXEMAaTUYHbIE
PUCYHKM M3YYEHHBIX TEXHHUYECKHX YCTPOMCTB, W3MEPUTENIbHBIX NPUOOPOB U
TEXHOJOTMUECKUX MPOLIECCOB MPHU PEIICHUN YUEOHO-NPAKTUYECKUX 33]ay, ONTUYECKUE
CXEMbI I TOCTPOEHUSI M300paK€HUH B IUIOCKOM 3€pKajle M COOMparolled JIMH3E;
NPUBOAUTH TpUMEPHl (HAXOAWTH HWH(OpMALUI0O O MpUMEpax) MNPaKTHYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU [UJIi OOECHEHEeHMS
O0e3omacHOCTH TMpu oOOpalieHud ¢ NOpudoOpamMu M TEXHUYECKHUMH YCTPOICTBaMH,
COXpAaHEHHUS 370pOBbSI M COOJIOACHHS HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKpY’Kalolllel cpene; OCYUIECTBIATh MOUCK MH(pOpMaluu (HU3HMUECKOTO COJIEpKaHus B
WuTepHere, camMocTosTENbHO (HOPMYNIHUPYs TOUCKOBBIM 3alpoc, HaxXOOuTh MYyTU
ONpeeNeHus] JOCTOBEPHOCTH TMOJYYEHHOW HH(POPMAIMKM Ha OCHOBE HWMEIOIIUXCS
3HAHUM W JIOMOJIHUTEIBHBIX MCTOYHUKOB; MCIOJIb30BAaTh MPU BBHIMOJHEHUU YYEOHBIX
3aJJaHUl HAYYHO-MIOMYJISIPHYIO JUTEpaTypy (GU3MYECKOTO COJIEp)KaHHUs, CIIPaBOYHBIC
MaTepHuaibl, pecypcel ceTu MHTepHeT, BiIaieTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi MHGOPMALMKM U3 OJHON 3HAKOBOM CHCTEMBbI B JPYTYyI0; CO3/1aBaTh
COOCTBEHHbIE TMCHMEHHBIE W YCTHbIE COOOUIEHUS Ha OCHOBE HMH(pOpMALUU U3
HECKOJBKMX HMCTOYHUKOB (DU3MYECKOrO CONEpKaHHsl, IMyOJMYHO TMPEACTABIATh
pe3ynbTaThl MPOEKTHOM WA HCCIEAOBATEIBCKOM NEATEIBHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIM MOHATUHHBIA amnmapaT HM3y4aemoro paszaena (QU3uKd H
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COMPOBOXK/IaTh BBICTYIUICHUE TMPE3CHTALMEe C Y4E€TOM OCOOEHHOCTEH ayauTOpPHUH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue KommuectBo | [IporpammHoe cosiepskaHue OcCHOBHBIE BUIBI JICATEIIBHOCTH O0yJarOITUXCS
/o pas3zieoB U TEM 4acoB

y4eOHOTro mpeaMeTa

Paznen 1. ®usuka u ee poib

B IO3HAHUM OKPY:KaOIIero Mupa

1.1 | ®usuka — HayKa o 2 dusnka — HayKa 0 Ipupoje. | Boiapinenue pazaumunii Mexny (GU3HYECKUMU U
HpHUpoaC SBrenust HNPUPOMBL. | XUMUYECKUMHU IIPEBPAILLICHUSIMU.
Dusnueckue BeHUs: PacniosHaBanue u knaccuuKaiys GU3NIECKuX
MCEXaHUHCCKUC, TCIUIOBLIC, | gpnenyii: MexaHMUYECKHX, TETIOBLIX,
SJICKTPUMCCKHE, MATHUTHBIC, | 5peprpyyeckX, MATHUTHBIX M CBETOBBIX.
CBCTOBBIC, SBYKOBLIC HabGnronenue u onvcanue GU3NYECKUX SIBICHUI
1.2 | ®u3nuecKkue BETUUUHBI 2 du3HUecKue BEIMUUHEL Onpenenenne LIEHBI NENeHYS ILKAJIbI

N3mepenne Gpuznueckux
BeIMYMH. DPU3nUecKue
npubopsl. [lorpentHocts
U3MEpEHUN
MexaynapoHas cucteMa
€AUHULL

U3MEPUTEIHLHOTO MPUOopa.
N3Mepenne  NMHEWHBIX  pa3MepoB Tel U
MPOMEKYTKOB BPEMEHU € YUETOM MOTPEITHOCTEM.

N3mepennie 00bEMa )KUIKOCTH U TBEPAOTO TENA.
N3mepenne temnepaTypbl TPy IOMOILIU
JKAJKOCTHOTO TEPMOMETPA U NaTUHKA
TEMIIEPaTypPBI.

BrinonHeHne TBOPYECKUX 3aIaHUU T10 TIOUCKY
CIIOCOOOB U3MEPEHUST HEKOTOPHIX (PU3UUYECKHUX
XapaKTEpUCTHUK, HAIIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, POBOJIOKA), yIAIEHHBIX
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O0O0BEKTOB, OOJIBIIINX PACCTOSHHM, MaJIbIX

MIPOMEKYTKOB BPEMEHH. OO0cyxaeHue

npeajiaraéMbIX Coco0oB
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1.3.

EcrecTBeHHOHAYYHBIN
METO/I IO3HAHUS

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKH
U3Y4aloT OPUPOLY.
EctecTBeHHO-HAaY4YHBIN
METOJI MO3HAHUS:
Ha0JI0/IeHNE, TOCTAaHOBKA
HAay4YHOT'O BOIIPOCA,
BBIJIBUKECHHUE TUIIOTES,
DKCIIEPUMEHT I10 IIPOBEPKE
TUIIOTE3, OOBSICHCHHUE
Ha0JII01aeMOT0 SIBJICHHUS.
Onucanue pu3nvIecKux
SIBJIEHUH C IIOMOIIBIO

BoinBrkeHne rumnores, OOBACHSIOMIUX MPOCTHIC
SBJICHUS1, HAIIPUMeED:

— [MOYEMY OCTAHABIIMBAETCS JBUKYLIEECA 10
TOPU30HTATBHON OBEPXHOCTH TEJIO; — MOYEMY

B YKapKyl0 NOTOAY B CBETIION OJEXK e

IIpOXJIaHEN, yeM B TEMHOM. 1Ipenioxenne
Croco0OB MPOBEPKHU TUIIOTES.

IIpoBeneHue uccieqoBaHus 10 MPOBEPKE
KaKOMJIMOO TUIOTE3HI.

[TocTpoenue mpocTelmmx Mojienen pu3nueckux
SBJICHUH (B BHJI€ PUCYHKOB WJIM CXEM), HATIPUMEP
naJIcHue MpeIMeTa; MPsIMOJIMHEHHOE

Mozenei pacrpocTpaHeHue cBeTa
Hroro no pazneny 6
Paszgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BEIECTBA
2.1 | Ctpoenue BemiecTBa 1 Crtpoenue BemiectBa: atombl | HaOmioienne u uHTEppeTalys OnbIToB,

U MOJIEKYJIbI, UX Pa3MEPHI.
OnbITHI, TOKa3bIBAIOIIHAE
JIUCKPETHOE CTPOCHHUE
BEIICCTBA

CBUACTCIILCTBYOIUX 00 ATOMHO-MOJICKYJISIPHOM
CTPpOCHHUHU BCHICCTBA: OIIBIThI C PACTBOPCHHUCM
Pa3IMYHbIX BCIICCTB B BOAC.

OneHka pa3MepoB aTOMOB M MOJIEKYJT C
UCIIOJIb30BaHuEM (hoTorpaduid, MOTyICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
naboparopHas paboTa no teme: «OreHka
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JMaMeTpa aroMa METOJOM psnoB (c
UCIIONIb30BaHueM (GoTorpaduii)».
Onpenenenue pasMepoB MaJbIX TEJ

2.2 | JIBmxeHue u JIBHOKEHHME YaCTHI] HaOnronenue u o0bacHEHUE OPOYHOBCKOTO
B3aMMOJICHCTBUE BemiecTBa. CBsA3b CKOPOCTH | ABWKEHUS U sABJIeHUs 1uPPy3un. [IpoBenenue u
YaCTHIl BEIIECTBA JIBU>KCHUS YaCTHUIL C 00BSCHEHHE ONBITOB MO HAOJIOJICHUIO

TEMIEPATYpOil. TEIUIOBOTO pacivpeHus ra3os. [IpoBeaenue u
BpOYHOBCKOE JBMKEHUE, 00BSCHEHHE OMBITOB M0 OOHAPYKEHUIO CHIT
;[H(b(bygml_ MOJICKYJISIPHOI'O NPUTSKCHUSA U OTTAJIKMBAHUS
B3aumoperictBue 4yacTuil
BEILIECTBA: MPUTSIHKEHUE U
OTTAJIKUBAHUE

2.3 | ArperaTHsbie ArperaTHble COCTOSIHUS Omnucanue (C UCIOJIb30BAHUEM ITPOCTHIX MOJCIICH )

COCTOAHUMA BCIICCTBA

BEIIIECTBA: CTPOCHHUE I'a30B,
JKUJIKOCTEU U TBEPJIBIX
(KpUCTAJNTMYECKUX ) TETI.
BzaumocBszp MexIy
CBOMCTBAMU BENIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerareM. OcoOOEHHOCTH
arperaTHbIX COCTOSIHAM
BOJIBI

OCHOBHBIX Pa3JIM4YMil B CTPOCHUU T'a30B,
KUJKOCTEH U TBEPABIX TEI.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUAKOCTEN U
TBEPJBIX TEN, OOJIBIION CKMMAEMOCTH ra30B.
OObsicHeHue coxpaHeHus! GOPMbI TBEPABIX TN U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3BIBAIOIIUX, YTO B
TBEPIOM COCTOSIHUM BOJIbl YACTHUIIBI HAXOJIATCS B
CpeIHEM JaibIle APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIbI U
CYILLIECTBOBAHHEM BOJHBIX OPTAHU3MOB
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(MC — Guomnorus, reorpadusi)

Hroro no pazneny 5

Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
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3.1

MexaHu4eckoe
JIBYDKEHUE

MexaHnnyeckoe AJBUKEHUE.
PaBHOMEpHOE 1
HEPABHOMEPHOE JIBUKCHUE.
Ckopocts. Cpenssist
CKOPOCTb ITpU
HEPAaBHOMEPHOM JIBHKCHUH.
Pacuér nmytu u BpeMeHu
JIBH>KCHUS

HccenenoBanre paBHOMEPHOTO JBUKECHMUS,
OIIPE/IENICHUE €T0 IPU3HAKOB.

Habnronenue HepaBHOMEPHOTO JBUKEHUS U
OIPEJENICHUE €r0 OTIMYHA OT pAaBHOMEPHOTO
JIBUKECHMUSL.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKECHHUSI
(1apuka B )KUJIKOCTH, MOJIETU JIEKTPUUECKOTO
aBTOMOOUJIS U T.1.).

OmnpeneneHne cpeHer CKOPOCTH CKOJIbKEHHUS
OpyCKa Wiy IIapuKa 110 HAaKJIOHHOM ITOCKOCTH
Pemenue 3a1a4y Ha ONpeeseHue IyTH, CKOPOCTH U
BPEMEHU PaBHOMEPHOI'O JIBHYKEHUS.

AHanu3 rpaMKOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BPEMEHH

3.2

Nuepuwms, macca,
TUIOTHOCTD

SIBnenuie nHEpIUU. 3aKOH
nHepunu. Bzanmoneiicteue
TEJ KaK MPUYMHA U3MEHEHHUS
CKOPOCTH JIBMYKECHUS TEJL.
Macca kak mepa
VHEPTHOCTH TeEJA.
[ImoTHOCTH BeiecTna.
CBs3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
enuHAIlE 00BLEMaA

BEIIECTBA

OObsicHEHUE U IPOTHO3UPOBAHUE SABJICHUH,
0OyCIJIOBJIEHHBIX UHEPLUEHN, HATPUMED, YTO
IIPOUCXOUT IIPU TOPMOKEHUH HIIU PE3KOM
MaHEBpe aBTOMOOWJIS, TOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABUKEHHUE HA BEJOCUTIEE
WJIM CaMOKaTe U T. 1.

IIpoBeneHne u aHanu3 ONbBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHHE CKOPOCTH
JBU>)KCHUS T€Ja B PE3YJIbTAaTE NIECUCTBUS HA HETO
JIPYTUX TEI.

Pemenue 3a1a4y Ha onpeneseHne Macchl Tela, €ro
00BbEMa U MIIOTHOCTH.
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[IpoBeneHne u aHaIU3 ONBITOB,
JEMOHCTPHUPYIOMINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH T€Jia OT €r0 MacChl IpU
B3auMozeiicTBuM Tei. i3mepenue macchl Tena
pa3IMYHBIMU CIIOCOOaMHU.

Omnpenenenre IIOTHOCTY TeJla B pe3yibTaTe
U3MEPEHHUsI €ro Macchl U 00bEMa
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3.3

Cwuna. Bunpe! cunn

14

Cuita Kak XapakTepUCTHKA
B3aMMO/JICHCTBUS TEI.

Cuita ynpyrocTtu 1 3aKOH
I'yka. I3MepeHnune cuiibl ¢
MTOMOUIBIO IMHAMOMETPA.
SIBNIeHME TATOTEHHS U CUia
TskecTd. Crjia TSYKECTH Ha
JIPYTUX IUIaHETaXx.

Bec Tena. HesecoMocTsb.

Cnoxenue CHII,
HAMNpPaBJICHHBIX MO OIHOMU
IPSMOM.

PaBHOzelicTBYOIIASA CHUIIL.
Cwuia tpenus. Tpenune
CKOJIBYKEHHMS U TPEHUE
nokosi. TpeHue B mpupoje
Y TEXHUKE

N3ydeHne B3auMOAEHCTBUS KaK TPUUNHBI
M3MEHEHHUsI CKOPOCTH TeJla WK €To AedopMalinu.
Onurcanue peaibHbIX CUTYallui B3aMMOICCTBUS
TE€JI C TOMOIIBIO MOJIENIEN, B KOTOPBIX BBOAUTCS
MOHATHE U U300PAKEHUE CUJIBI.

N3yuenne cunbel ynpyroctu. HccinenoBanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT YIJIMHECHUS
PE3MHOBOTO  IIHypa WU TPYXKHUHBL  (C
MOCTPOCHUEM TpaduKa).

AHalM3 TNPAKTUYECKUX CUTyaldd, B KOTOPBIX
MIPOSIBJISICTCS AEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa U
ap.).

AHanu3 cuTyaluil, CBSI3aHHBIX C SIBICHUEM
TSATOTCHUA.

OOBsicHEHNE OpOUTATBLHOTO IBMYKEHUS IJIAHET C
HCIIOJIb30BAaHUEM SIBJICHUS TATOTCHHS M 3aKOHA
WHEPIIHH.

N3mepenune Beca Tena ¢ MOMOIIBIO JUHAMOMETPA.

O060CcHOBaHKE ATOTO CIIOCO0A N3MEPEHUSI.
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Ananus u MOJCIIMPOBAHHUC SABJICHHUA HCBCCOMOCTHU.

DKCIepUMEHTAIbHOE MOJyYeHUE TTpaBuiia
CJI0>KEHUSI CUJI, HAIPABJIEHHBIX BJIOJb OJTHOU
npsamoit. OnpeneeHne BEITUYUHbI
PABHOJICMCTBYIOIIEH CHUIL.

N3ydeHue cuibl TpPEHUS CKOJIBKEHUS U CUIIbI
TPEHUS TTOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSL OT
CHUJIbI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

AHanu3 NpakKTUYECKUX CUTYalMi, B KOTOPBIX
MPOSIBIISIETCS JEUCTBUE CHIIbI TPEHUS,
UCIIOJB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS UITN
yBelIMueHUs (KaTaHUE Ha JIbIKaX, KOHbKaX,
TOPMOXKEHUE aBTOMOOUJIS, UCTIOIh30BaHUE
MOAIIMITHUKOB, TNITABAaHNUE BOJAHBIX )KUBOTHBIX U
1p.). Pemenue 3aad ¢ ucroap30BaHuEM
dbopmyi 115t pacd€Ta CUIIbI TSDKECTH, CUITBI
YIIPYTOCTH, CHJIbI TPEHUS

Htoro no pazaeny 21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEH U ra30B
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4.1

[Hasnenue. [lepenaua
JABJICHUS TBEPABIMU
TeJaMH, KUJIKOCTSIMU U
razamu

JlaBnenune. CrocoObl
YMEHBIIICHUS U YBEIUYEHUS
naBieHus. /laBneHue rasa.
3aBHCHUMOCTD JIaBJICHUS ra3a
oT 00BEMA, TeMIIEPaTYPHI.

Amnanu3 1 00bsICHEHHE OITBITOB U IMPaKTHYCCKHUX
cmyaunﬁ, B KOTOPBIX ITPOABJIICTCA CHJIA
JaBJICHHA.

O06ocHoBanue crrocoOoB YMCHBIICHUA U
YBCIIMYCHUA JaBJICHUA.

I/I3y‘—I€HI/Ie 3aBUCHUMOCTH JaBJICHUA ra3a

Ilepenaya nasiueHus
TBEPABIMU TEIIAMU,
KUJIKOCTSAMU U ra3aMH.
3akoH Ilackans

oT 00bEMa U TeMIIepaTyphl.

N3yuenue ocoOeHHOCTEM nepeaun 1aBieHus
TBEPJBIMU TEJIAMU, )KUIKOCTAMHU U Ta3aMH.
O6ocHOBaHKE PE3YIHTATOB OIBITOB
OCOOCHHOCTSIMU CTPOCHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCNEPUMEHTAIBHOE TIOKA3aTEIbCTBO 3aKOHA
[Tackass.

Pemenune 3amau Ha pacu€T gaBiIeHUS TBEPAOTO
Tena
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4.2

JlaBieHuE KUAKOCTH

3aBHUCHUMOCTE JaBJICHUS
YKUJIKOCTH OT TTyOUHBL.
[THeBMaTHUEeCKHE MAITUHEI.
I'mapocraTnueckui
napajokc. Coolraromuecs
cocynbl. | napasnnueckue
MEXaHHU3MBI

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS JKUJIKOCTU
OT IIyOMHBI IOTPYXKEHUS U IUIOTHOCTU KUAKOCTH.
HaGnrogenne u oOBSCHEHHE THUAPOCTATUYECKOTO
napajiokca Ha OCHOBe 3akoHa Ilackas.

N3ydeHne coo0Iarmuxcs CoCy10B.

Pemenue 3a1a4y Ha pacuéT AaBJICHUS KUJIKOCTH.
OOBbscHEHNE TPUHIIUTIA TEHCTBUS
T'HJIPaBIMYECKOTO Mpecca, THEBMATUYECKUX
MaIlIvH.

AHanu3 1 00bSICHEHUE MPAKTUUYECKUX CUTYalUH,
JEMOHCTPUPYIOIINX MPOSBICHHUE JaBICHUS
XKUAKOCTHU U 3aKkoHa [lackans, Hampumep
IPOLIECCOB B OpraHU3Me IpU IN1yOOKOBOJIHOM
HBIPSTHUU

4.3

AtmocdepHoe
JIaBJICHUE

Atmocdepa 3emiu u
aTMoc(epHOe JaBJICHUE.
[IprunHbI CyIIECTBOBAHMS

DKcnepuMeHTalIbHOE 0OHApY)KEeHHE aTMOC(HEPHOTO
JTaBJICHUSL.

AHanu3 1 00bSICHEHUE OTBITOB U MPAKTUYECKUX
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BO3YIITHON 000JIOYKH

3emun. OnbiT Toppuuesy.

N3mepenne armochepHoro
JaBJlieHUs. 3aBUCUMOCTh
aTMOC(EPHOTO JaBJICHUS
OT BBICOTHI HaJl ypOBHEM
Mopst. [Ipubopsr 11
U3MEpEHUs aTMOCPEPHOTO
JABJICHUS

CUTYyallUii, CBSI3aHHBIX C IEUCTBHEM aTMOC(HEPHOTO
JIaBJICHUSL.

OOBbscHEHHUE CyIIIeCTBOBaHUS aTMOC(epbl Ha
3emiie ¥ HEKOTOPBIX IJIaHETax UiU €€
OTCYTCTBHSI Ha JPYTUX MuiaHeTax u JlyHe.
OOBbscHEHNE N3MEHEHUS INIOTHOCTH aTMOC(EPDI
C BBICOTOM M 3aBUCHMOCTH aTMOC(EpPHOTO
JABJIEHUS OT BBICOTBI.

Pemenue 3a1a4 Ha pacuét aTMOCHEpHOTO
JTaBJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHEpOUIa
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4.4 | JleicTBUE KXKUIAKOCTH U 7
raza Ha MOTPYXCHHOE
B HUAX TEJIO

JlelicTBHE KUAKOCTH U ras3a
HA NIOTPYKEHHOE B HUX
Teo. BertankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue tei.
BosnyxomnnaBanue

DKcnepuMeHTalIbHOE 0OHAPYKEHHE JIEUCTBUS
KUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO.
OrnpeneneHue BhITATKUBAIOIIEN CUIIBL,
JICUCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B
JKHUJIKOCTb.

[IpoBeneHne u 00CYXICHUE OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
BBITUIKABAIOIIEN CHJIBI, ICUCTBYIOIIEH HA TEJIO

B KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B
JKUJIKOCTh YaCTH TE€Ja U OT TIOTHOCTH
AKUJIKOCTH.

Ilpogepka mne3zasucumocmu 8vimanKugaower
cunbl, oelicmeyroujell Ha meno 8 HCUOKOCHU,
om maccwvl mena.

HccnenoBanne 3aBUCMMOCTH BECA TENA B BOJE OT
00bEéMa OrpyKEHHOM B KUIKOCTh YaCTH TeJIa.

Pemenue 3aa4 Ha NpUMEHEHNE 3aKOHA ApXHUMeaa
Y yCJO0BHUs I1aBaHus Tei. KoHCTpynpoBaHue
apeoMeTpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIPELICJIEHUE €€ TPY30NIOABEMHOCTHU

Hroro no pazneny 21

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEprus
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5.1

PaGora u MomHoCTh

Mexanudeckas pabora.
MomHoCTh

DKCIEPUMEHTAIIBHOE OIIPENICIICHUE
MEXaHUYECKON pabOThl CHJIBI TSKECTH

IIPY NAJCHUU TEla U CUJIbl TPEHUSI NIPHU
PAaBHOMEPHOM IIEPEMEIIECHUHU Tena 110
TOPU30HTAILHON IIOBEPXHOCTH.

Pacu€r momHoOCTH, pa3sBUBAEMOM IIPU MOIABEME I10
JECTHULE.

Pemienue 3a1a4y Ha pacyET MEXaHUUYECKON pabOThI
YA MOII[HOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
pbIuar, OJ0K, HAaKJIOHHAs
IIOCKOCTh. [IpaBuio
pPaBHOBECHS pblyara.
[Ipumenenue mpaBuiia
PaBHOBECHS pblUara K
0510Ky. «30JI0TO€ MPABUIION
mexanuku. KIIJI mpocteix
MexaHu3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U
TEXHUKE

Ornpenenenne BBIMTPBINIA B CUIIE MIPOCTHIX
MEXaHU3MOB Ha IPUMEPE pblyara, oJABHKHOTO U
HEMOJBUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanne ycioBUsl paBHOBECHS pblyara.
OOHapyKXeHue CBOMCTB MPOCThIX MEXaHU3MOB B
Pa3TUYHBIX HHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
HCIIOJIB3YEMbIX B OBITY U TEXHHKE, & TAK)KE B
KUBBIX OpraHHU3Max.

DKCIEpUMEHTAIIBHOE JJOKA3aTeJIbCTBO PaBEHCTBA
paboT IpU MPUMEHEHHUH MPOCTHIX MEXAHU3MOB.

Onpenenenue KIIJ] HaKTIOHHOM MIOCKOCTH.

Pemenune 3ama4 Ha IpUMEHEHKE TTPAaBUJIA
paBHOBecHs peryara u Ha pacuét KITJ]
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5.3 | Mexanuyeckas 4 MexaHnnueckast SJHEprusl. DKCIEepUMEHTAIBHOE ONPEEIECHUE U3MEHEHHUS
SHCPIuA Kunernyeckas u KUHETUYECKOU Y MOTEHIIMAIIBHOM SHEPTUU TEJa
ITIOTCHIHAJIbHAA SHCPIHA. IIPU €ro CKaThIBAHUM 10 HAKJIOHHOM TUIOCKOCTH.
IIpeBpaiienne OXHOrO BUIA | dopyymipoBaHKe Ha OCHOBE HCCIEIOBAHHS
MEXaHUYECKOM SJHEPTUU B .
- 3aKOHA COXPAHECHMSI MEXaHUUYECKON YHEPTUN.
JIpyroi. 3aKOH COXpaHECHUs
OOcyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
DHEPIUH B MEXAHUKE
COXPaHEHUS YHEPTUU.
Pemenue 3a1a4 ¢ HCNOJIB30BAaHUEM 3aKOHA
COXpaHEHUs YIHEPTUU
Wroro no pazneny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
8 KUIACC
Ne HanmenoBanue KomuuectBo | IIporpammuoe copepxanue | OCHOBHBIE BUABI AESTENBHOCTA 00YYaIOIIUXCS
mn/im | pa3icaoB M TEM JacoB

y4eOHOTO TIpeaMeTa

Pa3nea 1. TenjioBbIe ABJIEHUSA
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1.1

CrtpoeHue u CBOMCTBA
BEIIECTBA

OCHOBHBIE MMOJOXKECHUS
MOJIEKYISPHO-KUHETHYECKOMN
TEOPUU CTPOCHUS BEILECTBA.
Macca u pasmepsl aTOMOB U
MoseKyd. OIBITHI,
MOATBEPKAAIOIINE OCHOBHBIC
MOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUH.

Mogenu TBEPAOTrO, XKUAKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEILIECTBA.
Kpucramnmmueckue n
amopdHbIe Tena.
OOBsiCHEHHE CBOMCTB Ta30B,
KUJIKOCTEW U TBEPABIX TET HA
OCHOBE ITOJIOKEHUIN
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMaunMBaHUE U
KaWJUISIPHBIC SIBIICHUS.
TeruioBoe pacmmpeHue u
cKaTue

HaOmronenue u unTeprpeTanus OnbToB,
CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHbBIX BEIIECTB B BOJE.

Pemenne 3a1a4 1o OIEHMBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJ B €JMHUIIE 00BEMA
BCIIICCTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
dbparmenTa nosmel Jlykperus «O npupoje
BEIIICH») C U3JI0KEHHEM 000CHOBAaHUI aTOMHOM
rUIoTe3bl (CMbICIOBOE uTeHHe). O1ieHKa
yOeIUTETbHOCTH 3TUX OOOCHOBaHUM.
OObsicHeHuE OPOYHOBCKOTO JIBUXKECHHUS, SIBIICHUS

mudy3un ¥ pa3Inyuil MeXay HUMU Ha OCHOBE

MOJIO’KEHHUI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

CTPOCHHUA BCUICCTBA.

OObsicCHEHNE OCHOBHBIX Pa3IMUUid B CTPOCHHUH
ra3oB, JKHUJIKOCTEN U TBEPABIX TEI C
VICIIOJIB30BAHUEM IOJIOKECHUH
MOJIEKYIIPHOKUHETUYECKON TEOPUHU CTPOCHUSA
BeliecTsa. [Iposenenue onpIToB 110
BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOU COJIN
WM caxapa.
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[TpoBeneHune u 00bICHEHUE OIBITOB,
JEMOHCTPUPYIOIIUX KAWUIAPHBIE SBICHUS U
SABJICHUE CMAYNBaHUS.

OOBbsCHEHNE PONIM KATWJUISIPHBIX SIBICHUM 11
ITOCTYIUIEHUS BOJbI B OPTaHU3M PACTECHHM.
Habmtoienue, nposeneHne U 00ObsICHEHHE
OIIBITOB 110 HAOJIIOAECHUIO TEIJIOBOTO
pacIIMpPEHUs ra30B, KUAKOCTEN U TBEPIBIX TEIN.
OObsicHeHue coxpaHeHUs: 00bEMa TBEPIBIX TEII,
TEKYy4€CTHU KHUJIKOCTH (B TOM UHCJE, Pa3HUIBI B
TEKYYECTH JJI Pa3HbIX )KUJIKOCTEH), TaBICHUS
rasa.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEéMa u
HarpeBaHMs WIH OXJIAXKACHUS, U UX OObICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYCHUS.
AHanu3 NpakTUYECKUX CUTYyalUi, CBA3AHHBIX CO
CBOMCTBAaMHU ra3oB, JKUJIKOCTEN U TBEPABIX TEI
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1.2

TerioBeIe IMPOLCCChI

21

Temnepatypa. CBs3b
TEMIIEPaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yacTull. BHyTpeHHss
sHeprus. CnocoObl
U3MEHEHUS] BHYTPEHHEH
SHEPruu: Terjionepeaaya u
coBeplileHue padboTel. Busl
TEIUIONEPEIaun:

O6ocHOBaHKE MPABUIT U3MEPEHUS TEMITEPATYPHI.

CpaBHeHHE pa3IMYHbBIX CIIOCOO0OB U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

HabGmroaenne n 0oObSICHEHHUE OTBITOB,
JIEMOHCTPHUPYIOITUX U3MEHEHNE BHYTPCHHEH
DHEPTUU Teja B pe3yJbTaTe TEIUIoNepeaadn U
PabOThI BHEIITHUX CHII.

HaoOmronnenne n 00bICHEHHE OIBITOB,
00CyXeHrEe MPAaKTUICCKUX CUTYaIIUH,
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TCINIOIPOBOAHOCTD,
KOHBCKIUS, N3JTYUCHHUC.

KonuyecTBo TEmnoThl.

VY nenbHasg TENIOEMKOCTh
BellecTBa. TenaooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [1naBienue u
OTBEpICBAHUE
KPUCTAITMYECKUX BEUIECTB.
VY enbHasa TemioTa
TUTaBJICHHUS.
[TapoobOpa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenbHas temnora
napooOpa3oBaHusl.
3aBUCUMOCTH TEMIIEPATYPhI
KUIIEHUS OT aTMOC(EpHOTO
JABJICHUSI.

Bnaxuocts Bo3myxa.
DHeprus TOIMBa. Y ieJibHast
TEIUIOTAa CTOPAHUSL.

[TpunIUTIEI pabOTHI
TernoBbIX aApurarenci KITJI
TEIUIOBOTO JIBUTaTEIIS.
TerutoBble IBUTATENN U

JIEMOHCTPUPYIOLIUX Pa3JIUYHbIE BUJIbI
TeIUIonepeaayu: TETUIONPOBOJAHOCTb,
KOHBEKIIHIO, U3TyUYCHHE.

HccnenoBanue siBJICHUS TETUIOOOMEHA TIPU
CMEIIMBAHUY XOJIOJIHOU U TOPSIYEHN BOJBI.
Hab6nronenue ycraHOBIEHUS TEIIOBOTO
PABHOBECHS MEXKY TOPAYEH U XOJIOIHOM BOJOM.
Omnpenenenue (M3MepeHNE) KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJIOM MPU TETIIOOOMEHE
C HarpeThIM METAJTMYECKUM ITUIUHIPOM.
Omnpenenenue (M3MepeHue) yieabHOM
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBsI3aHHBIX C BHIYUCICHUEM
KOJINYECTBA TEIUIOTHI U TEIJIOEMKOCTH TPU
TEIJI000MEHE.

AHann3 CUTyalluid MPAaKTUYECKOTO
WCIIOJIb30BaHUs TETJIOBBIX CBOMCTB BEIIECTB U
MaTepHuaaoB, HAIPUMED, B LEIAX
SHEProcOepeIKSHUS: TCTIION3OJISITHSA,
sHeprocOeperaroye KPhIIiH,
TEPMOAKKYMYJISITOPHI U T. 1. HaGmronenue
SIBJICHUM WMCIIApEHUS U KOHJICHCAIINH.
HccnenoBanue npoliecca UCApeHUs Pa3InyHbIX
JKHUIKOCTEH.

OOBsicHeHHE SIBJICHUI UCTIapEeHUs] M KOHJICHCAIIUU
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Ha OCHOBC aTOMHO-
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3alIUTa OKPY KAIOIIEH
Cpeabl.

3aKOH COXpaHEHUS WU
MPEBpAILCHUS]  SHEPIUU
B TETUIOBBIX MPOIECCax

MOJICKYJIIPHOTO yUCHHUS.
HabGnroneHue u 00bsICHEHUE TIPOIIecca KUITCHHMS,
B TOM YHCJIC 3aBUCUMOCTH TEMIIEPaTypPbl
KHUIIEHHS OT JaBJICHMS.

Omnpenenenue (M3MepeHUE) OTHOCUTEIIBHOM
BJIAJKHOCTH BO3/yXa.

HaOmronenue npoliecca miaBieHUs
KPHCTaJUTMYECKOTO BEIIEeCTBa, HAPUMEDP, JIb/A.
CpaBHeHHE MPOIECCOB IJIABJICHUS
KPUCTALTNYECKUX TEJl U Pa3MATYCHUS TIPU
HarpeBaHuM aMOP(HBIX TEIL.

OmnpeneneHue (M3MepeHUE) yIeTbHON TETIOTHI
ILIaBJICHUS JIBJA.

OObscHeHHE SBJIEHUH IUIABJIEHUS U
KpUCTAIUTA3AIAN Ha OCHOBE
ATOMHOMOJICKYJIIPHOTO YUCHHUS.

Pemenue 3ama4, CBI3aHHBIX C BEIYHUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TeIUIoNepeaavy MpH IUIABJICHUU U
KpUCTaJUTH3AIIH1, UICTIAPCHUH W KOHJICHCAIIHH.
AHaM3 CUTyaIuii MPaKTHYECKOTO MPUMEHEHUS
SIBJICHUH TIJIABJICHHUS M KPUCTAILIU3AIINH,
HaIpuMep, MOTYYECHUE CBEPXUNCTHIX
MaTepualioB, CoeBas rpeika u ap. AHaIu3
PaboTHI U OOBSICHEHHE TIPUHITUIIA JESHCTBUS
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TCIIJIOBOI'O ABUTATCIIA. Brruucnenue
KOJIMYCCTBA TCIIIIOTHI,
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BBIJIEIISOIIETOCS [IPU CTOPAHUU PA3TUYHBIX
Bu0B TorutnBa, U KI1J[ nBurarens. O6cyxneHue
3KOJIOTUYECKHUX MOCIEICTBAN UCIIOIb30BAHUS
JBUTaTeJIel BHYyTPEHHETO CTOPAHUS, TEIJIOBBIX U
TUIPOINEKTPOCTAHIIUAN

HToro mo pazaeny 28

Paznen 2. JaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
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2.1

DIIEKTPUYECKHE
3apsiibl.

3apsiKEHHBIE Tea U UX
B3aUMOJECHUCTBUSA

OnekTpuzanus Ten. [[sa
poaa 3JIEKTPUIECKUX
3apsa0B. B3aumoerncTBue
3apsHKEHHBIX TElL.

3akoHn Kynona (3aBUCHMOCTB
CHWJIbI B3aUMOJICUCTBUS
3apsHDKEHHBIX T€NT OT
BEJINYMHBI 3apsIIOB U
PACCTOSIHUSI MEXKTY TEJIIaMH).
DIIEKTPUYECKOE TOJIE.
HanpsxkénnocTts
AIEKTPUYECKOTO TOJIS.
[IpuHUMn cynepno3unuu
AJIEKTPUUECKUX ToJIeH (Ha
Ka4€CTBEHHOM YPOBHE).
Hocurenu snekrtpuyeckux
3apsAa0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
Ctpoenue aroma.
[IpoBonHUKHN 1

HaGnronenue u npoBeieHrE ONBITOB 110
ANEKTPU3aLMHU TEN MPU CONPUKOCHOBEHHUH U
UHIYKIUEN.

Habutonienue u 00bsiCHEHNE B3aUMOAECUCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJL.

OObsicHEeHUE TPUHIIUIA IEUCTBUS 3JIEKTPOCKOIIA.

OOBscHEHHNE SABJICHUH AJICKTPHU3AIUN TIPH
COTIPUKOCHOBEHHH TEJT M MHAYKIIUECH C
WCIIOJIB30BAaHUEM 3HAHUN O HOCHTEIISAX
AJICKTPUUYECKHUX 3apsI0B B BEIIECTBE.
Pacrio3naBanue u 0ObSICHEHHE SBICHUM
ANIEKTPHU3AINN B TIOBCECTHEBHON KU3HH.
HaGmronenne n 0o0bSICHEHHUE OTIBITOB,
WUTFOCTPUPYIOITUX 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsiia.

HaGmroneHue onpITOB IO MOJCITHPOBAHUTO
CHUJIOBBIX JIMHUH DJICKTPUICCKOTO TIOJIA.

HccnenoBanue nercTBUS JNEKTPUIECKOTO OIS
Ha MPOBOJIHUKH U JUAJIEKTPUKHU

TADJICKTPUKHU. 3aKOH
COXPaHEHHUS IEKTPUIECKOTO
3apsaa
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2.2

IlocTosTHHEII
AJIEKTPUUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

VY cIlioBus CyIIECTBOBAHUSA
3JIEKTPUYECKOTO TOKA.
HcToYyHMKM TTOCTOSTHHOTO
Toka. JlencrBus
AJIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DJIEKTPUUECKHI TOK B
KUJIKOCTAX U raszax.
Dnektpuueckas 1enb. Cuna
TOKa. DIJIEKTPUUECKOE
HaIpspKeHUE.
ConpoTtusneHue
MPOBOJIHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma i1 yyacTka
uenu. [locnenoBarenbHoE U
napajijieJIbHOE COCIMHEHUE
poBOJAHUKOB. Pabora u
MOITHOCTb AJIEKTPUUYECKOTO
ToKa. 3akoH /[xoyms—
Jlenia.

DIJIEKTPUUECKUE 1IENTU U

HabOmronenue pa3audHbIX BUIOB ICHCTBUS
AIIEKTPUYECKOTO TOKA U 0OHAPYKEHHUE ITHX
BHUJIOB JIEUCTBUA B IOBCECIHEBHOM KU3HU.
HaOnronenre BOSBHUKHOBEHUS Ta30BOT0 paszpsia
U BJIEKTPUUYECKOT0 TOKa B kuakocTu COopka u
HCTIBITAHUE DJICKTPUUECKOM LIETH TTOCTOSHHOTO
TOKa.

N3Mepenue cuiibl TOKa aMIePMETPOM.
N3MepeHune 2eKTpUYeCKOTo HapsyKEHUS
BOJILTMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIICHUSI TIPOBOJHUKA OT
€ro JIJTMHBI, TIONIAU TONEPEYHOr0 CEUEHUs U
Marepuana.

HMccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COMPOTHUBJICHUS PE3UCTOPA U HAMNPSHKEHUS Ha
pE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAIPSKEHUH TPU
MOCJIEA0BATEILHOM COEAUHEHUHN JIBYX
PE3UCTOPOB.

ITpoBepka nmpaBuiia Jijis CUIJIbI TOKA TIPU
MapaJJICTIbHOM COEAUHEHUN PE3UCTOPOB.
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noTpeduTenn
AJIEKTPUICCKON SHEPTUU B
owiTy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyaluuid NOCJHEN0BATEIbHOTO U
MapajuieIbHOTO COEOUHEHHS] MPOBOAHUKOB

B JIOMAIITHUX 3JIEKTPUUYECKUX CETSX.

Pewienue 3amau ¢ ucnonb3oBaHueM 3akoHa Oma u
dbopmy pacuéTa 3NIEKTPUYECKOTrO
COIIPOTHUBIICHUS MPH MOCIEA0BATEIIBHOM U
MapaJIICITIbHOM COEAUHEHUH MMPOBOIHUKOB.
Omnpenenenue padoTHI AJIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP.

OnpeneneHne MONIHOCTH JJIEKTPUYECKOTO TOKA,
BBIIEIIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA Yepe3
JAMIIOYKY OT HampsbKeHus Ha Heil. OnpeneneHue
KII/I narpeBarensi.

HccnenoBanue npeobpa3oBaHus JHEPTUU TIPU
MOABEME TPy3a AIEKTPOIBUTATEIIEM.
OOBsicCHEHHE YCTPOUCTBA U PUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTEIbHBIX MPUOOPOB.
OObsicHEHUE IPUYMUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIUIIA IEVUCTBUS TJIABKUX MPEIOXPAHUTEIEH.
Pemenune 3a1a4 ¢ HCNIOJIb30BaHUEM 3aKOHA
Jxoyns—Jlenna
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2.3

MarsuTHbIC SIBJICHUS

ITocTosIHHBIE MArHUTHI.
BzanmopeiicTBue
ITOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.

MarxauTtHoe mosje 3emMiu

I/ICCHG,ZIOBaHI/Ie MarouTHOI'O BBaHMOﬂeﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.

I/ISY‘IGHI/IG MarguTHOT'O ITOJIA ITIOCTOSHHBIX

Mar"HuToB IIpHU UX O6T>GI[I/IHCHI/II/I H Pa3acICHUM.

I/ICCJ'IeI[OBaHI/IC MAarHuTHOI'O BBaHMOHCﬁCTBHH
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U €ro 3HauCHHuE IS KU3HHU
Ha 3emuie. OnbIT DpcTea.
MarsauTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHuTOB B
TeXHUKE. [lercTBre
MarHMTHOTO MOJId Ha
MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOT'O TOKA.
Hcnonb3oBaHue
3JICKTPOJIBUTATEJIEN B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaAHCIIOPTE

IIOCTOAHHBIX MAarHuTOB.
I/ISY‘IGHI/IG MarguTHOT'O ITOJIA ITIOCTOSHHBIX

MarHUTOB MPU UX OOBEAMHEHUH U Pa3/ICIICHUN.
IIpoBeaeHrE ONBITOB MO BU3yaTU3ALH MOJIA
MOCTOSIHHBIX MAarHUTOB.

N3yueHue siBlIcHUS] HAMarHMYMBaHUS BEIIECTBA.
HccnenoBanue 1eMCTBUS IEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEIIKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTb CHJIbI B3aUMOJICHCTBUS KATYIIKUA C
TOKOM Y MarHuTa OT CHJIbI ¥ HAIIPaBJICHUS TOKA B
KaTyIIKE.

AHanM3 CUTyalnii NPaKTUYECKOTO NPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEIUIIHE).
N3yuenue nercTBUSI MAarHUTHOTO MOJIST HA
MPOBOJHUK C TOKOM.

N3ydyeHne nencTBus dJI€KTPOABUATATENS.
Namepenune KIIJI snekTpoasurareibHON
YCTaHOBKH.

Pacrio3HaBanve w© aHanu3  pa3IUYHBIX

MIPUMEHECHUIN AIEKTPOABUTATEIICH
(TpaHcnoOpT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DiekTpoMarHuTHas 4 OmnbiTel @apanes. SApnenre | ONbBITHI O UCCIIEIOBAHUIO SIBJICHUS
UHIYKIUS AIIEKTPOMATrHUTHOM AIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAaHUE
nHaykuuu. [pasuno Jlenna. | m3MeHeHW 3HAUCHUS M HATIPABJICHUS
DIIEKTpPOreHepaTop. VHIYKIHOHHOTO TOKa
Cnoco0bl oJTy4eHUs
ANEKTPUUECKON SHEPTHH.
DJIEKTPOCTAHIIMA HA
BO300HOBJISIEMBIX
MCTOYHUKAX SHEPTUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
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9 KIIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTro mpeaMeTa

KomuuecTBo
4acoB

[IporpammHoe conepkanue

OcHOBHBIC BUJBI ACATCIBHOCTH 06yqa}01uﬂxc;1

Pa3znen 1. Mexannueckue siBJICHUA
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1.1

Mexanunyeckoe
JNIBUKEHUE U CIOCOOBI
€ro OIMCaHusa

10

MexaHndecKkoe IBIKCHHUE.
MarepuanbHasi TOUYKA.
Cucrema orcuéra.
OTHOCHTEIBHOCTD
MEXaHUYECKOI0 IBMKEHUS.
PaBHomepHoe

MPSIMOJIMHEWUHOE IBHKEHUE.

Hepasaomepnoe

MPSIMOJIMHEWUHOE IBHKEHUE.

CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHU

HCPABHOMCPHOM IBUKCHUU.

YckopeHnue.
PaBHOyCKOpEHHOE

NPSAMOJIMHENHOE JBUKECHHUE.

CBo0OoOIHOE TTaJIEHHE.

Omnbitel ['anumnes.
PaBHOMEpHOE NBHXKEHHE
1o okpykHoctu. Ilepnon
¥ 4acToTa oOpalieHus.
JInnelinas u yriosas
CKOpOCTH.

AHanu3 1 00CyXAEHUE Pa3IUYHbIX IPUMEPOB
MEXaHUYECKOTO JBUKCHHUSI.

OO0cyxieHue rpaHul] TPUMEHUMOCTH MOJIENN
«MaTepuagbHas TOUKa.

Onuncanre MEXaHUYECKOTO JBUKEHUS
pa3IMYHBIMU crioco0aMH (ypaBHEHHE, TabIUIIA,
rpaduk).

AHaIM3 JKU3HEHHBIX CUTyalud, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBH>KCHUSL.

HaGnronenune MexaHMuecKoro JIBHKEHUS Tella
OTHOCHUTEJIBHO pa3HbIX Tell oTcuéra. CpaBHEHME
IyTEU U TPACKTOPUM IBUKEHUS OJJHOTO U TOTO
K€ TeJIa OTHOCUTENIBHO PA3HBIX TEN OTCYETA.
AHanu3 tekcta ["anuiies 00 OTHOCUTENBHOCTH
JBU>KEHUST; BHIMIOJTHEHUE 3aJaHUI 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenne cpeaHeEN CKOPOCTH CKOJIbKEHUS
Opycka Ui ABMKEHUS IIapyKa MO HAKJIOHHOM
MJIOCKOCTH.

Ananus 1 006cyXk1eHrne crocoooB
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lenTpocTpeMurenbHOE
YCKOPEHHE

MPUOIMKEHHOTO ONPEICIICHUS] MTHOBEHHOM
CKOpPOCTH.

OmnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JBYOKEHUS (IIapyKa B )KUAKOCTH, MOJCIIH
AIIEKTPUUYECKOTO aBTOMOOHJIS U T. 11.).
OnpeneneHue MyTy, MPOWICHHOTO 32 JAHHBIN
MPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJia 10
rpadyKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
JIBUJKCHUSI OT BPEMEHU.

OO0cy>x1eHrEe BO3MOXKHBIX TPUHIIAIIOB IEUCTBUSA
MIPUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

Brruuciienrue nyTy 1 CKOpOCTH IPU
PABHOYCKOPEHHOM MPSIMOJIMHEMHOM ABHKCHUU
Tela.

Onpenenenue NporuICHHOTO MYTH U YCKOPEHUS
JBYDKCHUS TeJla 10 TpauKy 3aBUCHUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIUHEUHOTO
JIBUKEHHUS Tela OT BpeMeHU. [Iposepra
aunomeswl. ecliu npu pagHoyCKOPEHHOM
o8udICeHUU 0e3 HauaIbHOU CKOPOCMU nymu
OMHOCAMCS KAK P50 HEeYEMHbIX Yuces, mo

coomeemcmayruue NPOMeNCYmKU 8pemeHu
00UHAKOBYL.
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OrnpeneneHue yCKOpeHUsl Tejla Mpu
PaBHOYCKOPEHHOM JBWKCHHH  TIO
HAKJIOHHOH TTOCKOCTH.

H3mepenue nepuojia M 4acTOThI OOpaICHHS
TeJa Mo OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JIBIKEHUSA TeJia M0 OKPY>KHOCTH. Perienue
3a]1a4 Ha ONpeelieHue KHHEMaTHIECKUX
XapaKTEPUCTHK MEXAaHUYECKOTO JIBHKCHHSI
paznu4HbIX BUJ0B. Pacnio3HaBanue u
MpUOIMKEHHOE ONMCAHNUE PA3TUIHBIX BUIOB
MEXaHUYECKOTO JABMKCHHUSI B PUPOJIC U
TEeXHUKE (Ha IpUMepax CBOOOTHO IMaIafOIINX
TeJI, IBF)KCHHMSI )KUBOTHBIX, HEOSCHBIX TE,
TPAHCIIOPTHBIX CPEJICTB U JIP.)
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1.2

B3aumoneiictBue Ten

20

[IepBsiit 3akoH HbproTOHA.
Bropoi 3akon HeroToHa.
Tperunt 3akoH HproToHa.
[IpyuHLIMD Ccynieprno3uuuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKECHUS, CUJIa
TPEHUS MOKOSI, IPYTHE BUIBI
TPEHUS.

Cuna TsKECTM W 3aKOH
BCEMUPHOTO TATOTEHUS.

HaoGmronenue u o0cyXaeHre ONBITOB C
JIBUKECHHEM TeJIa MPU YMEHBIIICHUU BIUSHUS
JIPYTUX TEJ, NPENATCTBYIOMINX ABUKCHUIO.
Ananmus Texcra ['anmies ¢ onucaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHUE 3aJJaHUM 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OO0cy>x1IeHre BO3MOXKHOCTH BBITIOJTHCHHS
3aKOHA MHEPLUH B PA3IUYHBIX CUCTEMAX
OTCUETA.

HaOmnronenue u o0Cyx)aeHne MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najzeHus. J[BrkeHue miaHer
Bokpyr Connua. IlepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomocTs u ieperpysKu.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOTIOTHO TBEPI0E
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CHUJIBL.
LenTp TsKECTH

ABJICHUH, IPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U

YCKOPEHHOM  JIBIDKCHHHM  OTHOCHUTEIHHO
KaOuHeTa (QPU3UKH.
JIefcTBHS C BEKTOpaMH CHJI: BHITIOJTHCHHE

SaIIaHI/Iﬁ I10 CJIOKCHHUIO Y BBIYUTAHHUIO BCKTOPOB.

HaGnronenue w/uiam TIpOBENEHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUSA
TeJIa OT MPUIIOKEHHOW K HEMY CHJIBI U MacChl
Tela.

AHanu3 U 00bSICHEHUE SIBJICHUN C
HCMOJIb30BaHUEM BTOPOTo 3akoHa HeroToHa.
Pemenune 3a1a4u ¢ HCNIOJIB30BAHUEM BTOPOIO
3akoHa HpIOTOHA M mpaBHIIa CIOKEHUS CHIL.
Onpenenenue KECTKOCTH NPYKUHBL. AHAIN3
CUTyalii, B KOTOPBIX HAOIIOAAIOTCS YIIPYyTHe
nedopManuu, 1 uX 00BICHEHUE C
MCIIOJIb30BaHueEM 3aKkoHa [yka.

Pemenune 3amau ¢ ucnosnb3oBaHueM 3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTU CUIIBI TPEHUS
CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JJABJICHUSI.
OO0cy:x1eHne pe3ynbTaToB UCCIEIOBAHMSL.
Onpenenenue koddduiieHTa TpeHus
CKOJIbKEHHUSI.
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I/I3MepeHI/IC CHJIbI TPCHUSA ITOKOS.

66



67



Pemenue 3amay ¢ ucmoab30BaHrEM (POPMYITBI
JUISL CUJTBI TPEHUS CKOJIBKEHUS.

AHanm3 ABMKEHUS T TOJBKO O] ISHCTBHEM
CHJIBI TSIPKECTH — CBOOOIHOTO IaiCHHS.
OOBbsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO TTaJicHUS OT Macchl Tejra. Ornenka
BEJIMYMHBI CUJIBI TATOTCHUS, JEUCTBYIOIIEH
MEXly ABYMS TeaMu (1Sl pa3HbIX Macc).
AnHann3 NBWKEHHUS HEOCCHBIX T IO
JNIECTBHEM  CHJIBI  TSATOTCHUS (c
HCIIOJIb30BaHUEM JIOTIOJTHUTEIIbHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemrenne 3amad ¢ UCIIOJIL30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYIIBI IS
pacuéra CUJIbI TSXKECTH. AHAIIN3
OPUTHHAJILHOTO TEKCTa, OMKCHIBAIOIIETO
MPOSIBJIICHUS 3aKOHA BCEMUPHOTO TSATOTECHUS,
BBITIOJTHEHHE 3aaHUM 10 TEKCTY (CMBICIIOBOE
yteHue). HabGmonenre u o0CykaeHuEe ONBITOB
110 U3MEHEHHUIO Beca TeJia MPU YCKOPEHHOM
JIBHOKCHUH.

AHan3 yCcJIOBUI BOBHUKHOBEHUSI HEBECOMOCTH
U TIepErpy3KH.

Pemienue 3a1au Ha onpeiesieHUE Beca Tejla B
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Pa3JINYHBIX YCJIOBHAX.
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AHanmu3  cui,  JEHCTBYIOIIMX  HAa  TeJo,
MOKOSIIIIEECs] Ha OTIOPE.

OHpCI[GJ'IGHI/IC HCHTPA TAKCCTH PA3JIIMIHBIX TCJI
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynbc Tema. M3MeneHue
uMIyJbca. Mmiynsc CHIIBL

3akoH COXPaHEHUS
UMITYJIbCA. PeaktuBHOE
JBUKCHHUE.

Mexannueckas paboTa u
MOIIIHOCTB. PaboTa cuil

TSYKECTH, YIIPYTOCTH, TPEHUS.

CBsi3b 9HEPIUH U PaOOTHI.
[TorenunanbHas 3HEPTUS
TeJa, MOJHITOTO HaJ
MOBEPXHOCTBIO 3EMJIU.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUH

HaOntonenne u  oOCyXJACHHE  OIBITOB,
JEMOHCTPUPYIOIINX TIEpeIavy UMITyJIbca TPU
B3aUMOJIEHCTBUN  TE, COXpaHCHUS

UMITyJIbCa  TIPU yOpyroM U

3aKOH
a0COJIIOTHO
HEYTIPYTOM B3aUMOJCHCTBUM TE.
AHaJIHM3 CUTyalluid B OKPY KAIOIIEH KU3HU C
HCITOJTP30BAaHUEM 3aKOHA COXPAHCHHS
HUMITYJIbCA.

Pacnio3naBanue sBICHUS PEAaKTHBHOTO
JIBIDKCHUS B IPUPOJIC U TEXHUKE.

HpI/IMeHGHHG 3aKOHa COXpPAaHCHUA UMITYJIbCa OJIA

pacuéra pe3yibTaTOB B3aUMOJICHCTBUA TeT (Ha
puMepax HEeyNpyroro B3auMoOCHCTBUA,
YIPYTOro MEHTPATLHOTO B3aMMOICHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUKHO).

Pemmenwne 3ama4 ¢ nCnoib30BaHNEM 3aKOHA

COXpPaHEHUs UMITYJIbCa.
Omnpenenenre pabOThl CHIBI YIPYTOCTH
npu noabEéMe rpy3a C HCIHOJIb30BaHUEM
HETOIBIYKHOTO U TIOJIBIYKHOTO OJIOKOB.

N3mepenune MOIHOCTH.
N3mepenue noTeHMaabHON SHEPIUU YIIPYTO
nehOopMUPOBAHHON TIPYKUHBI.
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N3MepeHne KNHETUYECKOM SHEPrUU Tela 10
JUIMHE TOPMO3HOTO ITyTH.

DKCIEpUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MOTEHIMAJIbHON ¥ KHHETUYECKON SHEPTUM TeJla
MIPY JIBUKEHUM IO HAKJIOHHOM TJIOCKOCTH.
DKCIepUMEHTalbHas MPOBEPKa 3aKOHA
COXPaHEHUSI MEXaHUYECKON SHEPTUU TIPU
cBoOOHOM maaeHuu. [I[puMeneHue 3akoHa
COXPaHEHHSI MEXAHUYECKON SHEPTUHU IS
pacyéra NOTCHIUAIIBHOW U KUHETUYECKOU
3Hepruii Tena. Pemenue 3agay ¢
HCTIOJIb30BAHUEM 3aKOHA COXPAHCHUSA
MEXaHUYECKON IHEPTUH

HToro mo pazneny 40

Pa3znen 2. Mexannueckue KoJ1e0aHUA U BOJHBI
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2.1

MexaHuueckue
KOJIcOaHU s

KomebaTenpHOE IBIKCHHE.
OcCHOBHBIEC XapaKTEPUCTUKH
KOJIEOaHMil: Iepuo,
4acToTa, aMIIUTY/1a.
MareMaTu4eCcKum u
MPY>KUHHBINA MasTHUKH.
[IpeBpaiienre 2HEPTUn NMpu
K0JICOATEILHOM JBH)KCHHU.
3aTyxaronue KojaeoaHusl.
BrinyxeHHbie KosieOaHMs.
Pe3onanc

Ha6mronenue xonebanumii Mo 1eHCTBUEM CHIT
TSOKECTHU U YIIPYTOCTH U OOHApYKEHUE
N0I00HBIX KOJI€OaHUI B OKPY>KAIOIIIEM MUDE.
AHanu3 kojiebaHu# Tpy3a Ha HUTH U Ha
npyxuHe. OnpeaeneHne 4acToThbl KoJieOaHUi
MaTEMaTUYECKOTO U MIPYKUHHOTO MAasSTHUKOB.
Habmtonenue u o0bsicCHEHNE SIBICHUSI PE30HAHCA.
WccnenoBanue 3aBUCUMOCTH TIEPHOJIA
KOJIeOaHMI MOBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

[TpoBepka HE3aBUCUMOCTH TMepHUOa KOJeOaHNH
rpy3a, MOJIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.
Hab6nronenue u o0Cyx1eHre OMBITOB,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTD MEPUO/Ia
KoJIeOaHM MPY>KMHHOTO MasiTHUKA OT MaccChl
rpy3a 1 )KECTKOCTU MPY>KUHBI.

[IpuMeHeHne MaTeMaTHYECKOTO U PYKUHHOTO
MasiTHUKOB B KaUe€CTBE MOJEJICH 1JI ONUCAHUS
KOJIeOaHMI1 B OKpYKAIOIEM MHUPE.

Pemuienue 3a1a4, CBSI3aHHBIX C BEIYMCIICHUEM WIIU
OLICHKOM 4acTOThI (Ieproja) KoyiedaHun
Uszmepenue yckopenus c60600H020 nadeHus
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2.2 | MexaHu4ecKue BOJTHBI. 8 Mexanuueckue BosIHBL. | OOHapy>XeHUE U aHaJU3 BOJHOBBIX SIBIICHUI B
3BYyK CBoiicTBa ~ MEXaHMYECKUX | OKpyKAIOLIEM MHPE.

BomH.  lIpojonbHble U | fagmonenne pacnpocTpaHer s MPoIOTBHBIX

TTOHCPCTHBIC BOJIHBL. HHHH‘? 1 TIONIEPEYHBIX BOJIH (Ha MOJICIH) U

BOJIHBL 1 CKOPOCTL €€ | oGhapysxeHNe aHAIOTMYHBIX BHIOB BOJTH B

paclpoCTpaHCHH. pupoze (3ByK, BOJIHBI HA BOJE). Boruncnenue

MexaHmieckue BOTHBI B JUTHHBI BOJTHBI ¥ CKOPOCTH PACcIpOCTPAHCHHSI

TBEPZOM Telle, 3BYKOBBIX BOJIH. DKCIIEPUMEHTAIBHOE

CCHCMUYECKHE BOJIHDI. OTIpe/ieTICHNE TPAHUI] YACTOTHI CIBIIIIMMBIX

3ByK. I'poMKOCTb 3ByKa 1 3BYKOBBIX KojeOanuii. Habmronenue

BbICOTa TOHA. OTpaxeHHE 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI (B

3ByKa. MH(pasByk 1 TOM YHCIIE, C UCIIOJIb30BAHUEM MY3bIKaJIbHbBIX

YJIBTPasByK MHCTpYMEHTOB). Habmonenue u o0bsicHeHue
SIBIICHUS] aKyCTHYECKOTO pe30HaHCa.
AHanu3 OpUrHHAIBLHOIO TEKCTA, MOCBAIEHHOTO
UCIOJIb30BAHUIO 3BYKa (WM yJIbTPa3ByKa) B
TEXHUKE (IXOJIOKALUSA, YIBTPAa3BYK B MEIULIMHE
¥ JIp.); BBITIOJTHEHHUE 3a/IaHUN TI0 TEKCTY
(CMBICJIOBOE UTEHUE)

Htoro no pazaeny 15

Paznen 3. DjeKTpOMArHUTHOE 10JI€ M JJIEKTPOMATHUTHBIE BOJIHbI
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3.1 | DAexTpoMarHuTHOE
noJje u
AIIEKTPOMATHUTHBIC
BOJTHBI

DJIEKTPOMarHuTHOE MOJIe.
DJIEKTPOMArHUTHBIE BOJIHBI.
CsolicTBa
AJIEKTPOMArHUTHBIX  BOJIH.
[lIxkana >3JIEKTPOMATHUTHBIX
BOJIH. Hcnoap3oBaHue
AJIEKTPOMArHUTHBIX  BOJIH
JIJISI COTOBOM CBS3H.
DJIeKTpOMarHuTHas pupojia
ceeta. CkopocTh  CBeTa.
BonHoBEIE CBOMCTBA CBETA

ITocTpoenue paccykneHuii, 000CHOBBIBAIOIITUX
B3aMMOCBS3b JIEKTPUYECKOTO0 K MAarHUTHOTO
IOJIEN.

DKCIEPUMEHTANIBHOE U3YUEHUE CBOMCTB
AJIEKTPOMATHUTHBIX BOJH (B TOM YHUCIIE C
MOMOIIbIO MOOMJIBHOTO TeNeoHa).

AHaJIN3 PEHTI€HOBCKUX CHUMKOB
YeJI0BEYECKOr0 OpraHmu3ma.

AHaJIN3 TEKCTOB, ONMKCHIBAIOIINX MTPOSBICHUS
ANIEKTPOMATHUTHOTO U3JTyYEHHUS B PUPO/IE:
YKUBBIC OPTAHU3MBI, U3JIy4EHUSI HEOCCHBIX TN
(CMBICJIOBOE UTEHUE).

Pacno3HaBanme W aHaIN3 PpPa3TUYHBIX
MPUMEHEHUI JIEKTPOMArHUTHHIX BOJIH B
TEXHUKE.

N3yuyeHne BOTHOBBIX CBOWCTB cBeTa. Pemienne
3a/1a4 ¢ UCMOJIb30BaHUEM (HOPMYI st
CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JJTUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no pazugeny

Pa3nen 4. CBeToBbIC ABJICHUSA
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4.1

3aKOHBI
pacrpocTpaHeHUs
CBETAa

JlyueBas Mozenb CBETA.
HUctounuku cera.
[IpssmonnHeHOE
pacnpocTpaHeHUE CBETa.
3armenus Connua u JIyHsbI.
Otpaxxenue ceta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomiienne cBera. 3aKoOH
npenomieHus ceera. [lomHoe

BHYTPEHHEE OTpakeHHUE
CBETA. Hcnons3oBanue
[IOJTHOT'O BHYTPEHHETO

OTP@XCHHS B ONTHYCCKUX
CBETOBOIAX

HaGnronenue onpITOB, TEMOHCTPUPYIOITUX
SIBJICHHE TPSMOJIMHEHHOTO pacpOCTPaHCHUS
cBeTa (BO3HUKHOBEHHUE TCHH U TIOJIyTEHHU), U
WX UHTEPIPETAIUs ¢ UCTIOIb30BaHUEM
MOHSTHS CBETOBOTO JTyya.

OOBsicHEHHE U MOJICIIMPOBAHUE COJTHEUHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHUS
CBETOBOTIO Jy4a OT yrJja najeHus.

N3ydeHune cBONCTB H300paKEHUS B INIOCKOM
3epKare.

HaGmronenne u 00bSICHEHHE ONBITOB TI0
MOJIYYEHHUIO U300paKEHUI B BOTHYTOM U
BBITTYKJIOM 3epkajax. HaGmonenue u
00BSICHEHUE OMBITOB MO MPEJIOMJICHUIO CBETA HA
TPaHMIIC PA3IMYHBIX CPEJI, B TOM YHCIIE OIBITOB
C TIOJTHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yIJla MaJeHUs CBETOBOTO Jyda
Ha TPaHUIIC «BO3TyX—CTEKIIO». PacriosHaBanue
SIBJICHUN OTPaKCHUS 1 MIPEIOMIICHHS CBETA B
ITOBCEHEBHOM XKMU3HU. AHAIU3 U 00BsICHEHUE
SIBJICHUS ONITHYECKOTO MHUpaXKa.

Pemienue 3ada4 C UCII0JIb30BAHUEM 3aKOHOB
OTpaKXCHH:A U IPCIOMIICHHUS CBCTA
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4.2 | JIuH3BI U ONTUYECKHUE 6 JIunza. Xon nydeit B muH3e. | [lonyueHne n300pakeHU ¢ TOMOIIIBIO
prOOpbI OnTuyeckas cucrema coOuparolel U paccenBaroleH JIHH3.
doToamnmapara, Mmukpockona | Onpezaenenne POKyCHOTO PaCCTOSIHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJTBI COOMPAIONICH JINH3HI.
ONITUYECKAs CUCTEMA. AHaIN3 yCTPOWCTBA U IPUHLIUIIA TEUCTBUSA
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JNATbHO30PKOCTh doToarnmapara, MUKPOCKOTA, TEIECKOIIA.
N3ydenue Moaenu riaza Kak ONTHYECKON
CUCTEMBbI. AHAJIU3 SIBJICHUN OJTU30PYKOCTU U
JaTbHO30PKOCTH, MIPUHIIUIA ACUCTBUSI OYKOB
4.3 | PaznoxxeHue 0enoro 3 Paznoxxenue 6emoro ceera B | HaGmroieHne pas3nokeHus OeIoro cBerta B
CBETA B CIIEKTP criextp. OnbiTel HploTOHA. CIIEKTD.
Croxenne CEKTPANbHBIX | HagioneHne n 06bACHEHNE OIBITOB 110
LBETOB. JluCnepcus cBeTa MOJIYYCHHIO OEJIOr0 CBETA MPU CIOKEHUU
CBETa pa3HBIX LIBETOB.
[IpoBenenue u 0ObSICHEHUE OIBITOB 10
BOCIIPHATHIO I[BETA MPEAMETOB TPH UX
HaOJII0/ICHUH Yepe3 [IBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Wroro no pazneny 15

Pa3znena 5. KBantoBble sIBJIeHUS
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5.1

Hcnyckanue n
IOTJIOIIEHNE CBETA
aTOMOM

OnbITHI Pesepdopna U
IUTAaHETapHasi MOAEb aToMa.
Mopaens atoma bopa.
Hcnyckanne u nornouenue

O6cyxaenue uenu onbiToB Pezepdopna no
MCCIICIOBAaHHUIO aTOMOB, BBIJBIDKEHHE THIIOTE3
0 BO3MOXHBIX PE3yJIbTaTaX ONbITOB B

3aBUCUMOCTHU OT IIpPCAIIojIaracMoro CTpoCHuA

ceera atomMoM.  KBaHTBL
JInHenyaTele CIIEKTPBI

aTOMOB, (pOpMyJIHpOBAaHUE BBHIBOJOB U3
pE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJIECJIA aTOMa U OCHOBAHUM 111 THHoTe3bl bopa
O CTallMOHAPHBIX OPOUTAX PIECKTPOHOB.
Hab6nrofnenue CruionHpix U JIMHEWYaThIX
CIIEKTPOB U3JTy4YECHUS PA3JINYHBIX BEIIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS
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5.2

CrtpoeHrie aTOMHOTO
aapa

PannoaktuBHOCTH. ANb(ha-,
OeTa- 1 raMMa-U3Ty4CHHUS.
CrpoeHue aToMHOTO sApa.

Hyxnonnas MOJIEIIb
aTOMHOTO sapa. HM30Tomsl.
PaanoaktuBHbIE

IIpEBpALLCHYUS. [Iepuon

Imojaypaciiaga aTOMHBIX SAOCP

OOcyxieHue BO3MOXXHBIX THIIOTE€3 O MOJEIISIX
CTPOCHHS sizipa.

Omnpenenenre cocTasa sep Mo 3alaHHbIM
MacCOBBIM U 3apsIOBBIM YUCIIaM U TI0
MOJIO’KEHUIO B IEPUOINUECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa Spa U €ro
MIOJIO’KEHUS B IEPUOANUYECKON CUCTEME TIpU
0-paJIMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUIL IO TOTOBBIM
doTorpadusm.

OOHapykeHue 1 U3MepeHne paaruarioHHOTO
¢dboHa ¢ MOMOIIBIO T03UMETPA, OIICHKA €T
WHTEHCUBHOCTH.

AHanmu3 OHOJIOTMYECKUX W3MEHEHUH,
POUCXOASIINX nojt JeiCTBUEM
PaIMOAaKTUBHBIX U3TyUCHUH.

Hcnonb30BaHue palMOAKTUBHBIX U3yYCHUN B
MEIUIMHE
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5.3 | SnepHbie peakiuu 7 Anepusbie peakiuu. 3akoHbl | PellieHue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXpaHCHMA 3apsA10BOTO U COXpaHCHHA MACCOBBIX M 3aps0BBIX YHCCJI HaA
MaCcCOBOTO YHCEIL. DHEPTHS | onpesielIeHHe Pe3yIbTaToOB SAEPHBIX PEaKINIA;
CBA3H aTOMHBIX A1ep. CBA3D | qpanu3 BO3MOKHOCTH HIH HEBO3MOKHOCTH
Macchl U SHepruu. Peakuun S/IEPHOI PeaKIHH.
WHTE3a U HUS SIAEP.
CHHTE3a M fiee Acp OneHka SHEpPruu CBS3U SAJIEp C UCIIOIb30BAHUEM
Nctounuku sneprun ConHua . .
. dbopmyIibl DUHIITEITHA.
v 3BE3M. AnepHas 5
suepretuxa. JleiicTus OO0cyx1eHue NepCreKTUB UCTIOIb30BaHUS
PATHOAKTHBHBIX H3/TyICHHIL ylgpaBnﬂeMoro TEPMOSIEPHOTO CUHTE3A.
Ha JKHBBIC OPTAHH3MBI OO0cyxieHue MpeuMyIIecTB U %Konornquan
po0JieM, CBSI3aHHBIX C SJIEPHOM SHEPTeTUKOM
Hroro no pazneny 17

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb
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IloBTOpEeHue n
o0o01mieHne
coJiepKaHus Kypca

busuku 3a 7-9 Kiaccel

Cucremaruzanus u
000011IeHIE TPEMETHOTO
CoJIepKaHUs U OIbITa
JEeSATSIbHOCTH,
npUOOpPETEHHOTO TIpU
M3yYEHUHU BCETO Kypca
(bU3UKHM OCHOBHOT'O OOIIIETO
o0pa3oBaHUs.

[TonroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (QU3HKEe s
oOyuarommxcs,
BBIOPABIIMX ATOT y4eOHBIN
peaMeT

Brimonnenue yueOHbIX 3aaHui, TPEOYIOIIIX
JEMOHCTPALlMA KOMIIETEHTHOCTEN,
XapaKTEepU3yIOIIUX €CTECTBEHHOHAYYHYIO
I'PAMOTHOCTB:

— IIPUMEHEHMS ITOTYYECHHBIX 3HAHUN
JUTSL HAYYHOTO OOBSICHEHUS (PU3NUECKHUX
SIBJICHUU B OKPYXKAIOIIEH IPUpPOaE, B
IIOBCETHEBHOM KU3HU U BBISIBJICHUS
(pU3HUECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHI;

— IIPUMEHEHUS OCBOCHHBIX
OKCIIEPUMEHTAIIBHBIX YMEHUN IS
UCCJeI0BAHUS (PU3UYECKUX SIBJIICHUN, B
TOM YHCJIE I IPOBEPKU TUIIOTES

Y BBISIBJICHUS 3aKOHOMEpPHOCTEN. Pemenne
pacy€THBIX 3a71a4, B TOM YHCIIE
IpeAnojaaralonx UCIoiIb30BaHuE (PU3NIECKUX
MOJIeJIEll 1 OCHOBAHHBIX HA COAEP/KaHUN
Pa3IMYHBIX pa3AesioB Kypca (U3UKH.
BelnonHenue u 3ammra rpyInioBbIX Wiu
WHIUBUYAJIbHBIX IPOEKTOB, CBA3AHHBIX C
coliepKaHueM Kypca PU3NKu

Hroro no paszneny

OBILEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

102
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Ipunoowcenue 1

TeMarnueckoe MIIaHUPOBAHUE COCTABICHO € yueTOoM nporpammbl Bocniutanuss MbOY «3CIL»

BocnuTarenpHblii MOTEHIMAN JaHHOTO YYEOHOTO MpeAMeTa O0eCIeuMBaeT CO3JaHHe OJarompUsATHBIX YCIOBUH IS
IPUOOPETEHUS IIKOJIbHUKAMU OMBITAa OCYIIECTBIEHUS COLUAIBHO 3HAYUMBIX JI€T. DTO:

- OIIBIT JIJI, HATIPABJICHHBIX HA 3a00TYy O CBOEH CeMbe, pOJAHBIX U OJIM3KUX;
- TPYAOBOM OIIBIT, OTIBIT YYaCTUs B IPOU3BOJACTBEHHOM MPAKTHUKE;

- ONBIT JIeJ, HAMPABJIECHHBIX HAa TOJIb3y CBOEMY POJHOMY MOCENKY, CTPaHE B IIEJIOM, OIBIT JIEATEIHHOTO BBIPAKEHUS
COOCTBEHHOM IpakIaHCKOW MO3UIUY;

- OIIBIT IIPUPOJOOXPAHHBIX ICII;
- OIIBIT paspCICHNA BO3HUKAIOIIINX KOH(l)J'II/IKTHBIX chyauHﬁ B IIKOJIC, I0OMA HUJIM Ha YJIUIC,

- OIBIT CaMOCTOSATEIHLHOTO MPHOOPETEHUS HOBBIX 3HAHWM, MPOBEJCHUS HAYYHBIX HCCIICIOBAHUN, OMBIT MPOCKTHOM
JESTENBHOCTH;

- OMBIT M3YYEHHS, 3alIUThl U BOCCTAHOBJIEHUSI KYJIbTYPHOTO HACIEIWs YEJIOBEUECTBA, OMBIT CO3/IaHUSI COOCTBEHHBIX
MPOU3BEICHUM KYJIbTYPbI, OIBIT TBOPUYECKOT'O CAMOBBIPAKECHUS,

- OMBIT BEJCHMS 3JJOPOBOT0 00pa3a *U3HH U 3a00ThI O 30POBbE IPYTUX JIFOJIEH;
- OMBIT OKA3aHUs TTOMOIIY OKPY>KAIOIINUM, 3a00ThI O MaJIbIIIAX WU MTOXKHIIIBIX JIFOJISIX, BOJIOHTEPCKUH OTIBIT;

- OIIBIT CAMOIIO3HAHUSA U CaMOaHaIn3a, OIIbIT COOUAJIbHO IIPUCMIIEMOT'O CAMOBBIPAKCHUA U CaMOpPCAJIN3allhuu.
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