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®enepanbHas paboyas mporpamMma 1o ydeOHomy npeamery «Dusmukay (06a30BbIit
ypoBeHb) (mpenMerHas obOnacte «EcTecTBeHHO-HaydyHBIE TpEeIMEThI») (Hanee
COOTBETCTBEHHO — IIporpaMmMa 1o (pusuke, pu3nka) BKIOYAET HOACHUTENBHYIO 3aIIUCKY,
coJiep)kaHne 00ydeHus, MIaHUPyEeMble Pe3yJbTaThl OCBOCHUS MPOTPaMMBbI 10 (hU3HKE,
TEMaTUYECKOE TUIaHUPOBAHHUE.

MNOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl COCTaBJIEHA
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOW 00pa3oBaTesibHOW mporpammsbl, mpenactabieHHbix B @I'OC OO0, a Takxke
¢ yuérom denepaibHON paboyeil mporpaMMbl BocniuTanusi 1 KoHuenuuu npenoiaBaHust
yueOHoro npeamera «Duznkay.

ConepxaHnue mporpaMmbl MO (U3MKE HalpaBlIeHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3y4yeHUs (PU3uKu
Ha JIeITEIbHOCTHOM OcHOBE. B mporpamme mo (u3MKe Y4YUTHIBAIOTCS BO3MOKHOCTH
yuyeOHOro mnpenMera B peanusauuu TpedoBanuid OGI'OC OOO k 1UIaHUpPYyEeMbIM
JUYHOCTHBIM U METANpEIMETHBIM pe3yJibTaTaM OOYUYEHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAayYHbIX YU€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
00pazoBaHwUsl.

[Iporpamma 1o (¢u3MKE YCTAHABIMBAET paclpeleieHre Y4eOHOro marepuasa
no rojgam oOydeHus (MO Kiaccam), MpejjaraeT MNPUMEPHYIO TOCIIEI0BATEIHHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACpPX AHUSA U yuére
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUUTENIO B CO3/IaHUU paboueil MporpamMMsbl MO0 Y4eOHOMY MPEIMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIOMIUM JJIsi €CTECTBEHHO-HAYUYHBIX YYeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBJICHUH,
H3y4aeMbIX XUMHUEH, Ouosioruend, actpoHomued M (usnyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPEAOCTaBIsieT Hauboiiee SCHbIC
o0pa3upbl MPUMEHEHUS HAYYHOrO METOJa IO3HaHWsS, TO €CTh CHoco0a MOJy4eHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 THaBHBIX 3a1ad  (PU3WYECKOrOo OO0pa3oBaHUsS B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUT B POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEpeca
K HayKe Y oOydJaromuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YypOBHE MPEIIOJIaracT OBJIAJICHUE CIEAYIONUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

HAy4HO OOBSICHSTH SIBJICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JAHHbIE M  HUCIOJIb30BaTh  HAy4HbIE JIOKa3aTeJbCTBA
JUJIS1 TIOJTYYEHUSI BBIBOJOBY.
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[enu n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OTPEIEICHBI
B Konnenmuu mnpenonaBanmst ydeOHOTO TpeameTra «DPuszmka» B 00pa3oBaTEIBHBIX
OpraHu3aUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepkACHHONM  pemenueMm  Kosteruum
MunuctepcTta npocsenienus Poccuiickoit @enepariuu (mpotokost ot 3 aexadpst 2019 r.
Ne [TK-4BH).

Henu uzyuenust pu3mku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHS OOYYalolUXCs K HAyYHOMY H3YUYEHUIO
PUPOBI, PA3BUTHE UX HHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUNA O HAYYHOM METOJie TO3HAaHUSA U (OPMHUPOBAHHE
UCCJIEI0BATENLCKOTO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa H3Y4YEHUS OCHOB
CTPOCHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHUE TPEACTaBICHUH O poiau (U3UKU IS Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeld mpodecCuoHATbHON
NeSATEeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIeMy 00YYEHUIO B 3TOM
HaIPaBIICHUU.

JlocTikeHre 3THX 1eJield MporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIICUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

MpuoOpeTeHUE 3HAHWUK O JWCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpETCHHE YMEHHH OINHUCHIBAaTh M OOBSACHATH (PU3HYECKHUE  SBJICHUS
C UCIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIIEHHUs MPOCTEUINX PACUETHBIX 337a4 C HMCIOJIb30BAHUEM
(bU3UMYECKUX MOJIENICH, TBOPUYECCKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHMA HAOMIOIaTh TPUPOJHBIC SBICHWS U BBITIOJIHATH OIIBITHI,
nabopaTopHble pabOThl W IKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS C MCIOJb30BAaHUEM
U3MEPUTEITLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHPOpMaIel GU3NIECKOTO COACPIKAHUS, BKITFOYAs
uHOOPMAITMI0O O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHalu3 W KPUTHYECKOE
OlICHMBaHUE MH(OpMaUK;

3HAKOMCTBO €O cdepamu MNpodEeCCHOHAIIBHOM JEATCIbHOCTH, CBSI3aHHBIMH
¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(bu3MUeCcKO HAyKH.

Ha wusyuyenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpaszoBanust orBoautTcsi 238 yacoB: B 7 kimacce — 68 yacoB (2 waca B Hemeno),
B 8 Kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 gaca B Hefienio).

[Ipenyaraemslii B mporpamme o (Gu3NKe nepeueHb 1a00paTOPHBIX padOT U OTIHITOB
HOCUT PCKOMEHIATCIIbHBIA  XapakTep, VyYWTeNIb JieJlaeT BBIOOp TPOBEICHUS
7a00paTOpHBIX pabOT © OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOCHHOCTEH
0o0ydJaronmmxcsi, CIHUCKa JKCIEPUMEHTAIBHBIX 3alaHui, TPEIaraéMblIXx B pPaMKax
OCHOBHOT'O T'OCYJIJAPCTBEHHOTO AK3aMeHa 1o (Pu3uKe.
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COAEPKXAHUE OBYYEHUA
7 KIIACC
Paznen 1. ®u3uka u €€ posib B NO3HAHMHU OKPY KAKOIIEr0 MUpa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.
dusnueckue BeIMIUHbL. M3Mepenne pusndyeckux BeaundrH. Gusndeckue mpuoopsI.
[TorpemHocTh U3MepeHnit MexayHapoiHas CUCTeMa €IMHHUIL.

Kak ¢usuka w  gpyrue  ecTeCTBEHHbIE HAayKHM  M3y4arOT  IPUPOY.
EcTecTBeHHO-HAyUHBI METO/T TO3HAHUS: HAOJI0ICHUE, TOCTAHOBKA HAYYHOT'O0 BOMPOCA,
BBIJIBIDKCHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00BICHEHUE HAOII0aeMOT0
siBieHus. Onucanue GU3NIECKUX SIBICHUN C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnuecKue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue NpudOPsI U MPoLeypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
npruOopoM.

Jlabopamophvie pabomul u onvimol

Omnpenenenyre NEHBI ACIICHAS KBl N3MEPUTEITHLHOTO MprUOopa.

N3mepenue paccTosiHUM.

N3mepenne 06bEMa )KUIKOCTH U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MaJbIX Tedl.

N3mepenne TtemriepaTyphl MPU MOMOIIM KUIKOCTHOTO TEPMOMETpA M JaTUUKA
TEMIIEPATYPHI.

[IpoBenenue uccienoBanus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJIETA MIAPHKA,
MYIIEHHOT'O TOPU30HTAJIBLHO, TEM 0OJIbIIe, 4YeM OOJIbIIIEe BHICOTA MYCKA.

Pa3nen 2. [lepBoHayajibHbIe CBeeHH O CTPOEHHHU BellecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrmxeHue yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoyHoBckoe aBuxenue, nud@ysus. BzaumoaeicTBre 4acTull BEUECTBA: NPUTSHKEHHE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, XKUIKOCTEM M TBEPIBIX
(KpUCTAITMYECKUX) Tel. B3auMocCBsi3b MEXAY CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenune nuddysun.

HaGmionenve sBieHUM, OOBSACHSIOMUXCS NPUTSHKEHUEM WIM OTTAJIKWBAHUEM
YaCTHI] BEIIECTBA.
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Jlabopamophvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (hoTorpaduii).
OnbIThl 10 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHne 1 B3aUMoIeliCTBHE TeJl
Mexannueckoe nBuxeHue. PaBHOMepHOE 1 HepaBHOMEpHOE JABUKeHHE. CKOPOCTb.
CpenHsisi CKopoCTh TP HEPABHOMEPHOM JIBHXKEHUU. PACUET Iy TH 1 BpEMEHU JIBU>KEHUSL.
SBnenne uHepuu. 3aKOH MHEepLKU. B3anmoaecTBre Tell Kak MPUYMHA U3MEHECHUS
CKOPOCTH JABWKEHUA Tes. Macca kak Mepa MHEpPTHOCTH Tena. [IOTHOCTh BemiecTsa.
CBs13b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuita kak XapakTepucTuka B3auMozeincTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SBIICHUE TATOTEHUS U criia TskecTH. Cuna
TSDKECTH Ha Apyrux 1uiaHerax. Bec tena. HeBecomocTs. CnoxkeHue Cuil, HApaBJICHHBIX
no ogHou mpsimoi. PaBHogmelcTByromasi cui. Cumna TpeHus. TpeHHe CKONbXKEHUs U
TpeHHE NOKos. TpeHue B mpupoic U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHM4ecKoro IBMKEHHUS Tela.
N3MepeHne CKOpOCTH MPSMOIUHEUHOTO JBUKECHHUSL.
HaOntonenue siBieHUsI THEPIUU.
Hab6nronenue usmMeHeHus: CKOpOCTH MPY B3aUMOICHCTBUM TE.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CiioxeHune cui, HapaBJIEHHBIX IO OJHON IPSIMOIA.

Jlabopamophvie pabomul u onvimol

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (ILIapHUKa B )KUIKOCTH, MOJIEIH
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapuKa 0 HAKJIOHHOU
IUIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmariun) mpyKHHbI
OT IIPUJIOKEHHOU CUJIBL.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJILKEHHUS OT Beca Tela
U XapakTepa COMPUKACAIOIINXCSI TOBEPXHOCTEH.

Pa3znen 4. JlaBienune TBEPABIX TeJl, )KMIAKOCTENH U ra30B

Hasnenue. CriocoObl yMEHbBILIEHUSI W yBeJIWYeHHs naBieHus. [laBieHue rasa.
3aBUCHMMOCTH JaBJIEHUs raza oT 00bEMa, Temmneparypsl. Ilepenaua naBnenus TBEpABIMU
TelaMH, >KHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMaTnueckwe MallWHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJIKOCTH OT TIYyOMHBL. ['MIOpocTaThyeckuil mapajokc.
CooOmaromuecs cocybl. ['uapaBinueckre MEXaHU3MBI.

Atmochepa 3emun u arMmochepHoe pgaBinenue. I[IpUyuHBI CyILIECTBOBAHMS
Bo3aymHOW oOonoukn 3emmu. Onbit Toppuuennn. M3mepenue armocdepHOro
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JaBJICHUS. 3aBUCHMOCTh aTMOC(HEPHOTO JNaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBUE KUAKOCTH M ra3a Ha MOTPYXEHHOE B HUX TeJlo. BrlTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBaHue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS ra3a OT TEMIIEPATYyPHhI.

Ilepenaua naBiieHUs )KUIKOCTHIO U Ta30M.

Coob6miaroiyecs COCy/Ibl.

I'mppaBnuaecknii mpecc.

[TposiBienue nercTBUsS aTMOC(HEPHOTO J1aBJICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00bEMa MOrpy>KEHHOM YacTu Tejla U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue 1UIaBaHWs TEN: IUIABAHWE WM TIOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOIIEHHUS IUNIOTHOCTEU TEJIA U KUJIKOCTH.

Jlabopamophwvie pabomul u onwvinmol

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpYyXKEHHOMN
B JKMJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUMBAIONIIEH CUJIbI, JCUCTBYIOIIEH HA TENO, IMOrPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIIKMBAIOIIEH CHJIBL, JCUCTBYIOIIEH Ha TEJO
B JKMJKOCTH, OT MacChl Tena.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOIIEH
Ha TEJO B JKUJKOCTH, OT 00BEMA MOTPY>KEHHOMN B KUJKOCTh YaCTH TeJa U OT TJIOTHOCTHU
YKUAJIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHHUE JIOAKH U OINPEAEIEHUE €€
IPYy30I0BEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTb. JHEpPrus

Mexanuueckas padbota. MOIIHOCTS.

[IpocThie MeXaHU3MBI: pbIYar, OJOK, HaAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHS
peruara. [lpumeHnenue mpaBuiia paBHOBECHSI pbhluara K OJOKY. «30JI0TO€ TPABUIION»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanundeckas sHeprusi. Knnetndeckas u noTeHIpaibHas sueprus. [Ipespanienue
OJIHOTO BUJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUSI JHEPTUN B MEXAHUKE.

Jlemoncmpayuu
ITprmepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophwvie pabomul u onvimol

Onpenenenrie  paOOTBI CHIIBI TPEHHMS IPH PABHOMEPHOM JBHIKCHHHM Tela
110 TOPU30HTATLHOM ITOBEPXHOCTH.

HccnenoBanue ycIoBUi paBHOBECHS phlyara.
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N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yuyeHune 3ak0Ha COXpaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3neu 6. TenuioBble siBJIeHUS

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. OTBIThL, OTBEPKIAIOIIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYISPHO-KNHETUYECKON TEOPHH.

Mopenu  TBEPAOro, IKUAKOTO M  Tra3000pa3HOro0  COCTOSIHMI — BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta3oB, >KUJKOCTEH U
TBEPBIX TEJI HA OCHOBE IOJOKEHUN MOJIEKYISIPHO-KNHETHYECKON Teopu. CMaunBaHue
Y KallWUIAPHBIC SIBJICHUS. TeIUIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHHS YACTULI.
Bayrtpennsis sueprus. CriocoObl M3MEHEHMsI BHYTPEHHEW SHEPTHM: TeIionepenaya u
coBeplleHHe padoThl. Buael Temonepenayu: TEMJIONPOBOJAHOCTb, KOHBEKIUS,
U3JIy4EHHUE.

KonuyecTBo TemyioTel. YenpHas TEIIOEMKOCTh BEIIECTBA. Te€MI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TerioBoro OanaHca. [lmaBneHue W oTBepAeBaHuE
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TerioTra IuiaBieHus. llapooOpa3oBanue u
koHaeHcauus. Mcnapenwe. Kunenue. VYnaenbHas Temiora  mapooOpa3oBaHUSL.
3aBUCUMOCTB TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh Bo3ayxa.

DHeprus TOIUIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntunel padoTs! TermoBsix npurareneit KIIJ remmoBoro neuratens. TemnoBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILIECHUS SHEPTUH B TEIIOBBIX MPOIIECcCaX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO JIBHYKCHUS.
Ha6nronenue nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS M KalTWJUISIPHBIX SIBJICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenue pnaBieHusi raza MNpud M3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTypsl.
Bunbl Tenonepenaun.
OxJta>kieHue Mpu COBEPLICHUU padOTHI.
HarpeBanue npu coBepiiieHur paboThl BHSITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IUYHBIX BEIIECTB.
HabGmronenue kunexus.
Ha6nronenue mocTostHCTBA TEMIIEPATyPhI PH TUIABJICHUH.
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Moenu TENJIOBEIX ABUTATEIIEH.

Jlabopamophvie pabomul u onvimol

OnbIThl IO 0OHAPYKEHUIO TIEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

OnbITH IO BRIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIA MJIM caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tl

Omnpenenenue naBaeHUs BO3ayXa B Oa/TOHE IIMPHIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3/AyXa OT €ro o0béMma u
HarpeBaHUs WM OXJIAXKICHHSI.

[IpoBepka THMOTE3bl JIMHEHHOW 3aBUCUMOCTH [UIMHBI CTOJIOMKA >KHJIKOCTH
B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphl.

Habmoienne n3MeHeHns: BHYTPEHHEH SHEPTUH TeJla B pe3yibTaTe Teruionepeaadn
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue siBIeHUS TEII00OMEHA MPU CMEUIMBAHUH XOJOTHOW M TOpsYen
BO/JIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH TMpPH TEII00OMEHe
C HarpeThIM METAJUTHUECKUM LIUITHHIPOM.

Omnpenenenue yAeabHOM TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mnpoiiecca UCIapeHusl.

Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3TyXa.

Omnpenenenue yaeabHOMN TEIUIOTHI TIABJICHUS JIba.

Pa3nen 7. DiiekTpuyeckne M MATHUTHBIE SIBJICHUSI

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsKeHHBIX Teql. 3akoH KyioHa (3aBUCUMOCTh CHITBI B3aUMOCHCTBUS 3apSyKEHHBIX TEI
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXKTY TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTH  dnekTpuyeckoro mnons.  [IpuHomn
CYTEPIIO3UIINH dTIEKTPUUECKUX ToJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsll.
Crpoenue atoma. [IpoBOAHUKH U IUAJIEKTPUKU. 3AKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsia.

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPUUECKOTrO Toka. IcTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHSI DJIEKTPUYECKOTO TOKa (TEINIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B KUIKOCTSIX U razax.

OnekTpuueckas uenb. Cuiia Toka. DleKTpuieckoe HanpspkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEJIbHOE CONPOTUBIICHHUE BemiecTBa. 3akoH OMa g yyacTka UEIu.
[TocnenoBaTenbHOE U apaIEIbHOE COCTMHEHUE TTPOBOJHUKOB.

PaboTa u MoITHOCTH ANIeKTpUdecKoro Toka. 3akoH Jxoyns—Jlenna. Dnekrpuyueckne
LEMH U MMOTPEOUTEH JICKTPUIECKON dHEepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTrossHHBIE MarHuThl. B3auMoaenMCTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4YeHue JJIs Ku3HU Ha 3emiie. OnbIT DpcTeaa.
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MarauTHoe ToJNe 3JIEKTPUYECKOro TOKa. [IpuMeHeHHne 3IEeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTENlb MOCTOSHHOTO
Toka. Mcnosnb30BaHWE  DJIEKTPOJABUTATEECH B  TEXHUYECKMX  YCTPOMCTBAX W
Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3JIEKTpOMarHUTHOM uHHAyKuuM. [IpaBuiio JleHma.
Onektporeneparop. CrnocoObl MOJYUYEHUS AJICKTPUUECKON IHEPTUH. DJIEKTPOCTAHIINH
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa pojia 3JIEKTPUUECKHUX 3apsiI0B U B3aUMO/ICHCTBUE 3apsIKEHHBIX TET.
Y CTpOWCTBO U ICUCTBUE IIEKTPOCKOTA.
DIIEKTPOCTATUYECKAS UHIYKIUS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M CTOYHUKM ITIOCTOSSHHOTO TOKA.
JIencTBUS NMEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B XKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenue 31eKTpuyecKoro Harps>KEHUST BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
BzanmopelicTBue NOCTOSHHBIX MAarHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH PA3/ICJICHUS MOJIFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OnsIT Opcrena.
MarauTHoOE 1oJe TOKa. DJIEKTPOMArHUT.
JlercTBME MarHUTHOTO IOJISI HA TPOBOIHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOT'O TOKA.
HccnenoBanue aBiaeHUS SICKTPOMArHUTHON UHAYKIIHMH.
Onbitel Dapajes.
3aBUCHUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITHI IO HAOJTIOICHUIO DTICKTPU3AINY TEJI MHIYKIIUEH U TIPU COTIPUKOCHOBEHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U JTUDJICKTPUKH.
COopka u mpoBepka pabOThI IEKTPUUECKOMN IIEMU TTOCTOSTHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u perynnpoBaHre HAMPSKEHUS.
HccrnenoBanne  3aBUCHMOCTH  CWJIBI  TOKa, HMIYIIETO  4Yepe3  PE3UCTOp,
OT COTIPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

10
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OneIThl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh 3JEKTPHUUYECKOIO  CONMPOTHBIICHUS
IIPOBOJHUKA OT €r0 JJIMHBI, IUTOIIA/IA MTONIEPEYHOT0 CEYEHUS U MaTeprara.

IIpoBepka npaBuia CIOKEHUS HAMIPSYKEHHUN NIPU MOCIIEI0BATEIbBHOM COCIUHEHUN
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuiia AJisi CUIIbI TOKA MTPH MMAPAJUIETEHOM COEIMHEHNUN PE3UCTOPOB.

Onpenenenne pabOTHI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHU AJEKTPHUYECKOT0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

HccnenoBanme  3aBUCMMOCTH  CWJIBI  TOKA, MAYLIETO 4Y€pe3  JaMIIOUKY,
OT HANPSHKEHUS HA HEH.

Omnpenenenue KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJIEWCTBHSI TIOCTOSIHHBIX MArHUTOB.

N3yyeHne MarHMTHOrO MOJI MOCTOSHHBIX MAarHUTOB INPU UX OOBEIUHEHHH U
pa3leNeHnN.

HccnenoBanue neMCTBUS ANEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnepITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aUMOJICHCTBUSL  KaTYLIKU
C TOKOM U MAarHUTa OT CHJIbI TOKA W HAIIPABJICHHS TOKA B KaTYIIIKE.

N3yuyeHue nelicTBUS MAarHATHOT'O MOJIS HA POBOJIHUK C TOKOM.

KoncTtpyupoBanue u nusydenue padoThl 2JIEKTPOIBUTaTES.

N3mepenne KIIJ[ anexTpoaBUuraTeabHON yCTaHOBKH.

OnbITHI IO UCCIIEOBAHUIO SABJICHUS 3JIEKTPOMArHUTHOM MHAYKIMU: UCCIIEI0BAHNE
M3MEHEHUI 3HaYeHUs U HaPaBJICHHUS] HHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. MexaHu4veckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MIPSMOJIMHENHOE
InB>KeHUEe. HepaBHOMepHOe mpsMosinHEeHOe aBuxkeHue. CpeaHsis W MIHOBEHHas
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBHKEHUH.

Yckopenne. PaBHoyckopeHHOE npsiMosiHEHOE JiBMkeHne. CBoOOIHOE Ma/ieHHE.
Onbitel ["anunes.

PaBHOMEpHOE nBIWKEHWE MO OKpYXHOCTU. llepwony u dactota oOpareHws.
JIunerinas 1 yrioBast CKOpoCTU. LIeHTpoCTpeEMUTENIBHOE YCKOPEHHUE.

ITepBbiii 3akoH HrproToHa. Bropoit 3akoH Hperorona. Tpermit 3akoH HproroHa.
[IpuHIMII CyTIEPIIO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuiia TPEHHUSI CKOJbKEHUS, CUJia
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO TIafCHUSI.
Jemxenune mnanetr Bokpyr Comnua. IlepBas kocMmuueckas ckopoctb. HeBecoMocTh u

neperpy3Ku.

11
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PaBHOBecue wmarepuasnibHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tema. M3meHeHne wnmiynbca. Mmmynbe cuibl. 3aKOH COXpaHEHHs
UMITyJibca. PeakTUBHOE JBUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YyOPYrOCTH, TPEHUS.
CBs13b 5HEpruu U padboTsl. [loTeHInanbHas 3HEPTUs TeNa, MOAHITOI0 HaJl TIOBEPXHOCTHIO
3emud. [loTeHnmanpHas sHeprus cxatod npyxuHbel. Kunernyeckas sHeprus. Teopema
0 KMHETUYECKON 3HEPrUH. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Ha6nronenue MexaHn4eckoro ABUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ T€Ia OTHOCUTEIIBHO
pPAa3HBIX TEJ OTCYETA.

N3Mepenre CKOpOCTH U YCKOPEHUS ITPSAMOJIMHENHOTO JIBUKECHMUS.

HccnenoBanne nmpu3HaKoOB PABHOYCKOPEHHOTO JBU>KEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HaGmoneHnue MexaHWYeCKUX SIBICHUHM, NPOUCXOMASIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHIKEHHHM OTHOCUTEIBHO KaOMHETa
(Gu3nKH.

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MACChl T€Ja U JEUCTBYIOIIEH HA HETO CUJIBI.

HaOnronenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEJL.

WN3mMeHneHne Beca Tena npu yCKOPEHHOM JIBUKECHUU.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOCHCTBUH.

CoxpaHeHne uMITyJibca IIPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

HaOntonenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHne MEeXaHU4eCKOW SHEPTUU TIPU CBOOOTHOM I1aJICHUH.

CoxpaHeHHE MEXAHUYECKOW OJHEPruu TMpU JBWKEHUU Tella TOJ JCUCTBUEM
IIPY>KUHBI.

Jlabopamophwvie pabomul u onvimol

KoHcTpynpoBaHue TpakTa JuIsl pa3roHa W JTallbHEHIIEro paBHOMEPHOTO JIBFKCHHUS
IIapyKa WA TEJICHKKH.

OmnpeneneHue CpeHE CKOPOCTH CKOJBKEHHS OpyCcKa WM ABUKEHHUS LIapuKa
10 HAKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPH PaBHOYCKOPEHHOM JBUKCHUH MO HAKJIOHHOU
TJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TTPU PaBHOYCKOPEHHOM JIBM)KCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUIMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBIDKCHMM 0O€3 HadalbHOUN
CKOPOCTH MYTH OTHOCSITCS KaK Psifl HEUETHBIX YHUCEII, TO COOTBETCTBYIOIIHNE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

12
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HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS CKOJNBKEHHUS OT CHUJIbI HOPMAJIBHOTO
JaBJICHMUS.

Onpenenenne ko3 puireHTa TPEHUS CKOJIBKEHMS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenre pabOThl CWIBI TPEHHS TIPU PABHOMEPHOM JIBDKEHHU —Tela
110 TOPU30HTAILHON TTOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YOPYTOCTH IPHU MOABEME Ipy3a C UCIOIb30BAaHHUEM
HEMOIBMYKHOTO U TOJIBUYKHOTO OJIOKOB.

W3yuenue 3akoHa COXpaHEHHs SHEPTUH.

Pa3zgen 9. Mexanndeckue KoJ1e0aHUA U BOJTHBI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHUIl: NEpHO/,
4acToTa, aMIUINTyJa. MaremMaTH4eCcKu W TPYKUHHBIA MasTHUKHU. [IpeBpaineHune
SHEPIUH IPH KOJIeOATSIHPHOM JIBUKEHUH.

3aryxaroiue kojiebanus. BeiHyxkaeHHbIE Kojebanus. Pe3onanc. Mexannueckue
BOJIHBI. CBOMCTBAa Me€XaHWYECKUX BOJH. [Ipo/ionbHBIE W momnepedyHble BOJIHBI. J[irMHa
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MexaHHYeCKHE BOJIHBI B TBEPIAOM TEJE,
CEHCMHUYECKHUE BOJIHEI.

3ByK. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu
Habmnronenue konebanuit Tesn noj 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIEIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomul u onvimol

OmnpeneneHre YacTOThI M IEpro/Ia KoJieOaHUH MaTEMaTHICCKOTO MasTHHKA.

OmnpeneneHre YacTOThI M MIEpHoia KoJIeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH TEpHOa KoJeOaHUi MOABEIICHHOTr0 K HUTH Tpy3a
OT JUIMHBI HUTH.

HccrenoBanne 3aBHCHMOCTH  TIEpHOJia KOJICOaHHWH MPYKUHHOTO MasTHUKA
OT MaccChlI Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJICOAHH TPy3a, MOJIBEIICHHOTO K HHTH,
OT Macchl Ipys3a.

OMnbBITEL, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTh IEpPHOa KOJCOAHHH MPYKUHHOTO
MasiTHUKA OT MAcCChI Ipy3a U )KECTKOCTH MPYKUHBI.

W3mepenune ycKopeHust CBOOOTHOTO TaICHHSL.

Pa3nesa 10. DiiekTpoMarHuTHOE 10JI€e U 3JIEKTPOMATHUTHbIE BOJIHBI

13
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SHGKTPOMaFHI/ITHOC ITOJIC. 9H€KTpOMaFHI/ITHBIe BOJIHEI. CsoiicTBa
QJICKTPOMAroHuTHBIX  BOJIH. [Ixama QJICKTPOMAIrHUTHBIX BOJIH. Hcnons3oBaHue
QJICKTPOMArHuTHBIX BOJIH IJIsA COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHa}I Impupoaa CBCTa. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomul u onvimol
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIIBHOTO TeneoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JIlyueBass momenb cBera. Mcrounuku cera. [IpsmosiMHETHOE pacnpoCTpaHEHHE
ceera. 3armenuss Connua u Jlywel. Otpaxkenue cBera. [lmockoe 3epkano. 3akoH
OTpPa’KEHUs CBETA.

IIpenomnenne cBera. 3akoH npenomiieHHs cBera. llomHOe BHyTpeHHee
OoTpakeHue cBeTa. Mcrnosib30BaHWE MOJHOTO BHYTPEHHErO OTPAKEHHSI B ONTHUUYECKUX
CBETOBO/JIAX.

JIunza. Xox nydeid B nuH3ze. OnTtuueckas cucteMa (oToarnmnapara, MUKpPOCKOINa U
Teneckona. I'na3 kak ontuyeckas cucrema. bam3opykocTs U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cnektp. OnbiTel HetoToHa. Cri0KeHUEe CTIEKTPaIbHBIX
uBeToB. /ucnepcus csera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue nzoOpakxeHuil B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajax.
[Ipenomnenue ceera.
OnTHYEeCKUN CBETOBO/I.
Xon nyyei B coOuparoleit JImH3e.
XO0J1 Iyuer B pacCenBarOLIEH JTUH3E.
[Tony4yenue n3o0paxeHuit ¢ MOMOILbIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tonyuenue Genoro cBeTa Mpu CJIOKEHUU CBETa Pa3HBIX 1[BETOB.

Jlabopamophvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHUS CBETOBOTO JIy4da OT YIJIa TaICHHUS.
N3yuenne XxapakTEepUCTUK U300paKEHUs MTPEAMETa B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJla MPETOMIICHHS] CBETOBOTO JTyda OT yTJia aJeHus
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenue n3o0pakxeHuil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.
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Omnpenenenne (OKYCHOTO PACCTOSHHS M ONTHYECKON CHIIBI COOMPAIONICH JTUH3HI.

OnBITHI 1O Pa3NIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnBITH IO BOCHPHUSITHIO I[BETA MPEAMETOB NPHU MX HAOIIOACHUHN Yepe3 IIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanroBble IBJIeHUA

Onwitel  Pesepdopna u mutanerapHas mozenb atroma. Monens atoma bopa.
Hcnyckanue u norjoueHue ceera aromom. KBanTel. JInHelyaTeie CIEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHHEe aTOMHOTO Spa.
Hyxnonnas Mmogens atomHoro siapa. M3oronsl. PaguoaktuBabie npespamienus. [lepuon
MOJIypacriajia aTOMHBIX SAED.

S nepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsII0BOI0 U MacCOBOTO YMCEN. DHEPTUs
CBA3M aTOMHBIX szep. CBsA3b Macchl M dHepruu. Peakuuy cuHTE3a W JEIEHUS sIEp.
Nctounuku 3neprun CoyHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYEHHM Ha JKUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpbl U3JIy4EHHUs U MOTJIOMICHHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cu€Turka HOHU3UPYIOMINX U3TyUYEHUH.
Peructpanus nznmydeHust puUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamophwvie pabomul u onvimol

HaGnronenue CriiomHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIBI 110 TOPMO3HOMY ITyTH
(o potorpadusm).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOIYJIb

[ToBTOpUTENBEHO-0000IIAOMNK MOIYIh TpPEAHA3HAYECH JI CUCTEMAaTH3allh M
00001IeHNsT TPEIMETHOTO COJIEP)KAaHUSA W OMbITa JIEATEIbHOCTH, NPUOOPETEHHOTO
Opu HM3yYEHUU BCEro Kypca (HU3UKM, a Takke I MOATOTOBKM K OCHOBHOMY
rOoCyZIapCTBEHHOMY 3K3aMeHY Mo (GU3HKE JJIsl 00YUaIOIIUXCsl, BRIOPABIINX 3TOT YUEOHBIN
peaMeT.

[Ipy w3ydyeHHH NaHHOTO MOAYJS PEATUIYIOTCS U CUCTEMATU3HPYIOTCS BHIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCSA JOCTHXKEHUE MPEIMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX PE3yNIbTaTOB o0yueHwus, dbopmupyercs
€CTECTBCHHO-HAYYHAsi TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBIICHUI TIPUPOJIBI M TEXHUKH, OBJIAJICHHE YMEHUSAMU OOBSICHATH (DU3NUECKHE SIBICHUS,
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IIPUMEHSAS IIOJyYCHHBIC 3HAHWS, pellaTh 3aladd, B TOM YHCIE KAa4eCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AEATEIBHOCTHBIN XAPAKTEP JAHHOTO Pa3eia pean3yeTcs 3a CUET
TOTr0, YTO OOYYaIOLIMECS BBINOIHSIIOT 33/1aHNs, B KOTOPBIX UM IIpEIIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUHM PACIIO3HABAaTh U HAYYHO OOBSICHATH (PU3NUECKHE
SIBJICHUS B OKPY’KAIOLIEN IIPUPOJIE U ITIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbBIE METO/bI HCCIIE0BAaHUS (PU3NYECKUX SBJICHUI, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBbI HanmOoJiee€ Ba)XKHBIX JOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTHH, HAIpUMEpP, IPAKTUYECKOIO HCIOJB30BAaHUSA PA3IMYHBIX HCTOYHHKOB

SHEPrMM HA OCHOBE 3aKOHA MPEBpPAICHUS U COXPAHEHUS BCEX HU3BECTHBIX BHUJOB
SHEPTHUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl HAIPaBJICHO
Ha JOCTM)KEHUE JIMYHOCTHBIX, METANpeIMETHBIX M MPEIMETHBIX O00pPa30BaTEIbHBIX
pE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate m3yuenus (pu3MKM Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsA
y obyuatomierocst 0yayt chopMUpPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpuOTHYECKOT0 BOCIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3NYeCcKoil HayKH;

LIEHHOCTHOE OTHOLIEHHE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) TPa’KIAHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXIEHHU OOIIECTBEHHO-3HAUYNMBIX
U OTHUYECKUX TMpOoOJieM, CBSI3aHHBIX C MPAKTUUYECKUM TMPUMEHEHHEM JIOCTHKEHUMN
buzuky;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPHSITHE OCTETHYECKHX KAdeCTB (DU3MUYCCKOW HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHMS:

OCO3HAHHE IIEHHOCTH (PU3MYECKONM HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENILIEH COCTABIIAIOLICH KYIbTYPHI;

pa3BUTHE HAy4yHOW JIFOOO3HATENIbHOCTH, HHTEpeca K HCCIIEI0BATEIbCKON
JIEATEIIbHOCTH;

5) popMupoBaHus KyJIbTYPHI 3I0POBbS U IMOIMUOHAIBHOTO (JIATOMOJTY YHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHOoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MpaBui O€30MaCHOrO MOBEJAEHUS HA TPAHCIOPTE,
Ha JIOPOrax, C AIEKTPUUYECKUM U TETJIOBBIM 000pPYI0BaHUEM B IOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHHU, MPU3HAHKE CBOETO IpaBa Ha OLIMOKY U
TAKOTI'o )K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOT0 BOCTIMTAHMS :

AKTUBHOE YYacTUE€ B PEIICHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHONM OpraHu3aldy, Topojda, Kpas) TEXHOJOTUYECKOM M COlMabHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/E U (PU3NYECKUX 3HAHUI;

HWHTEPEC K MPAKTUUECKOMY U3YUEHUI0 TTpodeccHil, CBI3aHHBIX C (PU3UKOI;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpHEHTAallUs Ha NMpUMEHeHre (DU3NUYECKUX 3HAHUU JUIsl pelieHus 3aj1ady B 00JacTH
OKpY>Kalolllel Cpeibl, IIIaHUPOBAHUS MMOCTYTKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUN
JUISL OKPYIKAIOILIEN CPEbI;

OCO3HaHMeE TII00ATILHOTO XapaKkTepa HKOJIOTHYECKUX MTPOOJIEM U IMyTEH UX PEIICHUS;

8) amanTanuu K N3MEeHSIONIMMCS YCJIOBUSIM COLUATBLHON M MPUPOIHON Cpebl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJHEHUHM HCCIEIOBAHUN U TPOEKTOB
(u3nyYeCcKOil HallPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JESITEIbHOCTD;

HOTPeOHOCTH B POPMHPOBAHUM HOBBIX 3HaHUH, B TOM YUCIIE POPMYIUPOBATH UIEH,
HOHSTHUS, TUIIOTE3bI O GPU3NUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B oO0jacTu
bu3uKy;

IJJAHUPOBAHKME CBOErO Pa3BUTUS B MPUOOPETEHWH HOBBIX (PU3NYECKHX 3HAHUI;

CTPEMJICHHE AHAJIM3UPOBATh U BBISIBISATH B3aUMOCBSA3M NPHUPOABI, OOLIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHNEM (PU3NYECKUX 3HAHU;

OLICHKA CBOMX JICUCTBHI C YYETOM BIUSHUSA Ha OKPYKAIOIIYIO CPENY, BO3MOKHBIX
r7100aJIbHBIX MOCIEICTBUM.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynapTaTe OCBOCHHS MpOrpaMMbl IO (PU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y  oOyyaromerocss  OyayT  chOpPMUPOBaHbI  METANpPEIMETHBIC
pe3yibTaThl, BKIIOUYAIOIIME II03HABATEIbHBIE YHUBEpCAJIbHBIC YydeOHBIC ICHCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBHSI, PETYJISTUBHBIC YHHBEPCATbHBIC
y4eOHbBIC ICHCTBUS.

IHo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3zoBble Joruyeckue 1eicTBus:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBICHUI);

YCTaHABIMBAaTh  CYIIECTBEHHBIH  NpHU3HAK  KJIacCHU(PHUKAIMK,  OCHOBAHHUSA
JUTs1 000OILEHUs U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paCCMaTPUBAEMbIX (haKTax, TaHHBIX
¥ HaOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU U3yYEHUHU (PU3HMUECKUX SBJICHUN U
IPOLIECCOB, JeNiaTh BBIBOJABI C KCIOJb30BAHUEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOU€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO perieHus ydeOHoM (Qu3nyueckor 3amadu
(cpaBHEHHUE HECKOJIBKUX BApUAHTOB PEIICHHUs, BEIOOp Hanbosiee MoIX0SIIETo ¢ y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

18



denepanbHas padbouas nporpamma | duszuka. 7—9 kiaccel (0a30BbIi YPOBEHB)

ba3oBble ucciiefoBarebCKHeE 1eiCTBUA:

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUN HMHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TO CAaMOCTOSITEILHO COCTABJICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bU3MYeCKUil  OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DUINICCKOTO  SIBICHUS;

OLICHUBATh HA MPUMEHUMOCTH H IOCTOBEPHOCTh HH(POPMAIIHIO, TOTyUYECHHYIO B XOJIC
WCCJICTIOBAHMSI WJTH DKCTICPUMEHTA;

CaMOCTOSTENIbHO  (popMysIHpoBaTh OO0OOIIEHHS W BBIBOJABI 110 pe3yJbTaTam
IPOBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMSI,

IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (U3HUYECKUX IPOIIECCOB,
a TaKXKe BBIIBUTaTh MPEANOJIOKEHUS 00 WX pa3BUTHM B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pab6ora ¢ unpopmanmeii:

OPUMEHATh PA3JMYHBIE METOJbI, HWHCTPYMEHTBI MW 3alpOChl IIPU IIOMCKE
U 0TOOpe MHPOPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUecKOu
3a]1a4H;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  HUHTEPIPETUPOBATh  HUH(POpPMALIHIO
Pa3IMYHBIX BUIOB U (POPM IPEICTABICHMUS,;

CaMOCTOSITENIbHO BHIOMpATh ONTUMAJIbHYIO (hOpMY MpeAcTaBiieHUus: HHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 33Ja4d HECIIOKHBIMM CXEMAaMM, JHarpaMMaMi, WHOMN
rpaduKoil ¥ ©X KOMOUHALIUSIMHU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBUS:

B XOJie¢ OOCYXXJeHus ydyeOHOTro maTepuaia, pe3yibTaToB JTa0OpaTOPHBIX pPadboT
U TMPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOMl TeMbl M BBICKA3bIBATH
UJeu, HaleJICHHbICE Ha peIIeHHWEe 3aJaud U TOJJep)KaHue OJaroeaaTeaIbHOCTU
OOIICHHS;

COTIOCTAaBJISAITb CBOU CYXKJICHHUS C CYXACHUSMH JIPYTMX YYaCTHUKOB JHAJIOra,
00Hapy»KMBaTh Pa3INyue U CXOJCTBO MO3UIIUIA;

BBIPaXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nyOoJIMYHO TIPEACTABISATh PE3YyJbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OMbITA
(9KCIIEpUMEHTa, UCCIIEI0BAHUs, IPOEKTA).

MOHUMATh U UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYaTbHON pabOThI
IIPU pEeICHUU KOHKPETHOM (pu3HUecKor MpoOIeMbl;

IPUHUMATh LIEJM COBMECTHOU IEITEIIbHOCTH, OPTraHW30BbIBATh JIEMCTBUS MO €€
JOCTHUKEHHUIO: pachpeaessiTh PO, 00CYXKIaTh MPOIECCHl U Pe3ybTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJIHSITh CBOIO YacTh PabOThI, JOCTUTAsI KAY€CTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU AEHUCTBHS C APYTUMU YI€HAMU KOMaH/IbI;

OIICHWBATh KAauyeCTBO CBOETO0 BKJIaga B OOMUHA TPOMYKT IO KPUTEPHSM,
CaMOCTOSITENTbHO C(HOPMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSI.
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PeryasiTuBHbIe YHHBeEpPCAJIbHbIC Y4eOHbIE JTeHCTBUS
Camoopranu3anus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYyalMsX, TPEeOYIOIUX
TUTSI petieHust GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJIXO0AaX MPUHATUS PEHICHUN (MHIUBUIYAIBHOE,
MPUHATHUE PEILICHUS B TPYIIIe, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pelieHus: GU3ndecKoi 3a1auu WiK MiaHa
UCCJIEIOBAHUS C YYETOM HMMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOMHOCTEM,
apryMEHTHPOBATh NPejiaraeMble BaApHUaHThI PEILICHUI;

JenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIHOHAIbHbIA HHTEJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U MpeJjiaraTh miaH €€ U3BMEHEHUS;

OOBSICHATh TMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUSI) Pe3yJIbTaTOB JEATECIIbHOCTH,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHCHUS
(GU3MYECKOr0 WCCIEAOBAaHUSA WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENIBCTB,
U3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMIMOOK, BOBHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIIOBUSIM.

CTaBUTh ce0sd Ha MECTO JAPYTroro 4ejoBeKa B XOJ€ clopa WM JUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro.

NpU3HABaTh CBOE NPABO HA OIMMOKY NPH pelieHuH (PU3NYECKUX 3a7ad WiId
B YTBEPKICHHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 7 kJjacce NpeAMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (PU3MYECKUEe M XHUMHUYECKHE SIBJICHUS, HaOIIOJCHUE,
AKCIEPUMEHT, MOJIENb, TUIOTE3a, €IUHULIBI (PU3NYECKUX BEJIUYHMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSHUSI BellecTBa (TBEpIOE, KHUAKOE, ra3000pa3HOE), MEXaHHYECKOE
NBIKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TpPaeKTopus,
paBHOAeHCTBytoIIas cui, Aedopmanus (ymnpyrasg, IUIACTUYECKasl), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznmuuath siBieHus (aud@ys3us, TEroBoe ABWKCHHME YacTHIl BelIECTBa,
pPaBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUs, B3aUMOJCHCTBUE Tell,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOMW OChIO BpalleHUs, Mepeaada AaBICHUS
TBEPIABIMHU TEJIaMH, XKUAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
IpEeBpAIllCHUs] MEXaHUYECKOW HSHEpruu) MO OMUCAHUI0 MX XapaKTepPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DU3HUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHUX SIBICHUNW B OKPYXKAIOIIEM
MUpE, B TOM uncie (U3UUecKue IBJICHUS B IPUPOJIE: TPUMEPHI ABMXKEHUS C PA3TUYHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXHUBOU IPUPOAE, NEUCTBHUE CWIBI TPEHHUs B IPUPOJAE U
TEXHHUKE, BIMSHHE aTMOC(EpHOro HaBJICHHSA Ha KXUBOW OpPraHuU3M, IUIAaBaHHE PBbIO,
pbhluard B TeJ€ 4YeJOBEeKa, IPH 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 33a7ady B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3UUECKUX SBICHHUIA,

OMKCHIBATh WU3YYCHHBbIC CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
dbusznyeckue BeMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpEeMsl, yTh, CKOPOCTH,
CpeaHssi CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJA, CHJIA TPEHHUS, JABIICHHE
(TBEpIOTO TENa, KUIKOCTH, rasa), BBITAJKUBAIOUIAs CHUJIa, MeXaHWyeckas pabora,
MOIIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJIbl, KO3(D(PUIMEHT TMOJEe3HOr0 JAEUCTBUA
MEXaHU3MOB, KMHETUYECKAasl U NOTEHLMAJbHAS SHEPrus), NpU ONHCAHUHM IMPABUIBHO
TpPakTOBaTh (U3HUUECKUI CMBICI UCIIOJIb3YEMbIX BETUYHH, UX 0003HAUYCHUS U €AUHUIIBI
(U3MYECKUX BEJIWYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIME AAHHYIO (PU3HYECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCHMOCTEH
(GU3UYECKUX BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUSI U IPOLIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
ApxumMenia, TpaBUIIO paBHOBECHUS phidara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKU, 3aKOH
COXpAHEHUS MEXaHMYECKOH 3HEpPruH, MpPHU 3TOM J1aBaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLECChl M CBOWCTBA TEJI, B TOM YHUCJIE U
B KOHTEKCTE€ CHUTyalluld MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BbISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTWYECKUX IIaroB
¢ onopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX SBIICHUM, PU3MUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3a1ayu B 1-2 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33]Ja4M 3alHUChIBATh
KpaTKO€ YCJIOBUE, MOJICTABIATh (DU3UUYECKUE BEIMYUHBI B (OPMYJIbl U TPOBOAUTH
pacy€Thl, HAXOIUThH CIIPABOYHBIE JaHHBIC, HEOOXOUMBIE JJI PEUICHUs 3a/1a4, OIEHUBATh
PEATMCTUYHOCTD NMOJYYEHHOU (PU3NYECKOM BETUYHHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINUTh MPU MOMOUIM (PUINUECKUX
METO/IOB, B OIMCAaHWM WCCIEAOBaHUS BBLACIATH IPOBEPSIEMOE MPEIITOIOKEHUE
(rumnoTesy), pa3nuyuarh 1 MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yNbTaT, HAXOAUTh OIIMOKHU
B XOJI€ OIbITA, JeJaTh BEIBOJIBI IO €T0 pe3yJibTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOACHHUIO (DU3UYCCKUX SIBICHUNA WU (DU3UIECKUX
CBOMCTB Tell: (OpPMYIUPOBATH MPOBEPIEMbIEC MPEIONIOKEHUS, COOUPATH YCTAHOBKY
U3 TIPEVI0KEHHOT0 000pYyI0BaHUsl, 3aHChIBATh X0/ OMbITa U (DOPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00bEMa, CUIIbI
U TEMIIepaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH
MOKa3aHus MpUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKOW BEJIMYMHBI OT APYTron
C UCIIOJIb30BaHUEM IPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABUKYLIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHSI Te€Ja, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TE€N M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOHIaAu
CONIPUKOCHOBEHUS TE€J, CHJIbI YIPYTOCTU OT YIUIMHEHHUS NPY’KHUHBI, BBITAJIKHBAOIICH
CWIbl OT 00bEMa NOTPYKEHHOM YacTU Tela M OT IUIOTHOCTH >KHJIKOCTH, €€
HE3aBUCUMOCTH OT INIOTHOCTH Te€Jia, OT NIyOUHBI, HA KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUHN
IUIaBaHUs TeJl, YCJIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOIO HCCIIEIOBaHUs, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEIys
NPEJIOKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH
¢u3nyecKuX BEIMYMH B BUJAC MPEUIOKEHHBIX TaOJHIl U TpadUKOB, J€JaTh BBIBOJBI
IO pe3yJIbTaTaM MCCIIECIOBAHMUS;

MIPOBOANTH KOCBEHHBIE M3MEPEHHsS (PM3MYECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUJKOCTH W TBEPHAOTO TeElla, CUJa TPEHUS CKOJIBKEHUS, [IaBICHUE BO31yXa,
BBITAJIKMBAIOIIAS CUJIa, ACHCTBYIONIAS HAa MOTPYKEHHOE B )KUIAKOCTb TEJNO, KO3PPUIUEHT
MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEMIOKEHHOW HHCTPYKLIUU: TIPH
BBITIOJIHEHUU H3MEPEHUN COOMpaTh JKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH
3HAa4YCHHE UCKOMOM BEJIUYHUHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1adopaTOPHBIM
000py1I0BaHUEM;

yKa3blBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ITUHAMOMETpP, COOOIIAIOIINECS COCYJIbI, OApOMETp, phluar, MOJABUKHBIMN U
HETMOIBMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIMILI JEUCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM Ha WX OMHCaHUS (B TOM 4YHCJE: TOJIUIUIHUKH, YCTPOWCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HAacoc,
apeoMEeTp), MCIMOJB3Yysl 3HaHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIC
(du3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MIPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUW B T[IOBCEJHEBHOM JKMU3HU JUIsl OOecreueHus
O0e3omacHOCTU TMpu OOpalIeHUH C NpUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbsS U COOJIIOACHHSI HOPM IKOJIOTMYECKOT0 IMOBEICHUS B OKpY>Karouei
cpene;

OCYUIECTBJISITh OTOOpP MCTOYHMUKOB HMH(popMauuu B MHTEepHETE B COOTBETCTBUU
C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUI U IyTEM CpaBHEHUS
pPa3TUYHBIX UCTOYHUKOB BBIIETATH UH(POPMAIIHIO, KOTOpas SBISETCS MPOTHBOPEUNBOMN
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIH30BaTh TPU BBHITIOJIHGHUM Yy4YEOHBIX 33JlaHuidl  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COACpXaHHs, CIPaBOYHBbIE MaTepUalbl, PECYpChbl CETU
WuTepHer, BiIageTh NpuéMaMu KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHbIE COOOIIEHHUS HAa OCHOBE
2—3 WCTOYHUKOB WHGpOpManuu (U3UYECKOTO COJEpKaHUS, B TOM 4YHCIE MyOJUYHO
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NenaTh KpaTKhe COOOIIEHHUS O pe3yibTaTaX MPOEKTOB WIM YUEeOHBIX HCCIICIOBAHUM,
IIPU 3TOM I'PAMOTHO HCIOJIb30BAaTh M3YYEHHBIM MOHATUHHBIA anmapaT Kypca (pU3HKH,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAIINEH;

IIPU BBITOJIHEHUH YYEOHBIX MPOCKTOB U UCCIIEAOBAHUM pacipenesiTh 00I3aHHOCTH
B IpYIMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 33/la4aMU, CICAUTH 3a BHITTOJIHEHUEM I1JIaHa
JEUCTBUM, aJIEKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JE€ATEIbHOCTh TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K koHiy oOyuenus B 8 kJjacce npeameTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

WCMOJIB30BaTh MOHATHS: MACCa U Pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBUKECHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U amop(dHbIC Tena,
HACBIIIIEHHBIN U HEHACBHIIIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS

SHEPrusi, TEIIOBOM JIBUTATElb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SIEKTPUUECKOE
1oJie, MPOBOJIHUKHU U AUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHUS (TETIOBOE pACIIMPEHUE U C)KaThe, TeIlonepeaayda, TernioBoe
paBHOBECHE, CMauMBaHUE, KaNWJUISIPHbIE SBICHHS, WCIAPEHUE, KOHJICHCAIIMS,
IJIaBJICHUE, KpUCTaJUIH3aLUs (oTBepaeBaHue), KHUIICHUE, TerJionepeaaya
(TeTIOnpPOBOTHOCTh, KOHBEKIIMS, M3Ty4Y€HHUE), DJIEKTpU3aIusl TeJ, B3aUMOJICHCTBUE
3apsiOB, JECUCTBUSI JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBHE
MarHuTOB, AEHCTBHE MArHUTHOTO IOJs HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHAYKIMSI) TIO OINHUCAaHWI0O WX XapaKTePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (HU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpPY>KarOIIEM
MUpe, B TOM 4Yucjie (U3NUecKue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWJUISIPHBIC SIBJICHUSI B TPUPOAE, KPUCTAIbl B mpupojne, usnydeHue CoJiHia,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE pOCHI, TyMaHa, WUHEs, CHeEra,
AJIEKTPUUYECKHUE SIBJICHUS B aTMOc]epe, AIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiiu, Apeid MoarocoB, POJIb MATHUTHOTO TMOJS JUIsl KU3HU Ha 3emiie, MOJspHOe
CUSIHME, TIPU OTOM TEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJEIATH
CYIIIECTBEHHBIC CBOMCTBA (MMpU3HAKU) (PU3NUECKUX SIBJICHUI;

OTNMUCBHIBATh HW3YYEHHbIC CBOHCTBAa Tel U (DU3WUYECKUE SIBJCHUSA, HCIOIb3Ys
dbu3nYecKre BEIMYMUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIus, KOJIMYECTBO TEIUIOTHI,
yAelbHas TEIUIOEMKOCTh BEILECTBA, YAEIbHASA TEIUVIOTA IJIABJICHHUS, yAE/IbHAS TEIUIOTA
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOI(PQOUUUEHT IMOJIE3HOTO
JICUCTBHS TETUIOBOM MAIlUHBI, OTHOCUTEJIbHAA BIIAXKHOCTh BO3MYXa, JJICKTPUUECKHI
3apsij, CHIa TOKA, JJIEKTPUUYECKOE HAMPSHKEHUE, CONPOTUBIIEHUE TPOBOAHUKA, YIEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJEKTPUUECKOr0 TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIB3YEMbBIX BEJIUYHH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIUME JAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TIpadUKd HU3YUYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJINYMUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUSI U TPOIIECCHI, UCIOIB3YS
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETHYECKOM TEOPUM CTPOCHHs BELIECTBA,
MPUHIUI CYTEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia,
3akoH OMa 11 yvacTka nenu, 3akoH Jxoyns—JIeHma, 3aKOH COXpaHEHHUs! SHEPIUH,
IIPY ATOM J]aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMIMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKCHHE;

OOBSCHATH (PU3UYECKHE MPOILECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  IPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2 jlormueckux maroB ¢ onopoit Ha 1-2
U3YYECHHBIX  CBOMCTBa  (M3MUECKUX  SBJICHUH, (PUIUYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JCHCTBUS, HMCNONb3Ys 3aKOHBI U (OPMYJIBL,
CBA3BIBAIOLIME (PM3HUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alIMChIBAaTh
KpPaTKOE YCJIOBHE, BBISBIATh HEAOCTATOK JaHHBIX Ul pEIICHUs 3a/Jayd, BbIOMpPAThH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PELICHHMS], IPOBOIUTH PACUEThl M CPABHUBATh
MOJIy4YEeHHOE 3HaY€HHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINTh HPU MOMOUIM (PUINUECKUX
METOJOB,  HCIOJb3ys]  ONMCAHHE  MCCIECAOBAHUSA,  BBIACIATH  IIPOBEPSAEMOE
IIPEANOJIOKEHNE, OLEHUBATh IIPABUIIBHOCTH IIOPSAAKA IIPOBEICHUS HCCIEAOBaHMUS,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMNBITHl MO HAOMIOJEHUIO (DU3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB TeJ (KanWJUISIPHbIE SBJICHUS, 3aBUCUMOCTb JABJIEHHs BO3]lyXa OT €ro o0bEma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpeBaHUs MPU U3JIyYEHUHU OT LBETA
u3llydame  (IOrjiolared) IMOBEPXHOCTH, CKOPOCTb  HMCHAPEHHsS  BOABI
OT TEMIIepaTypbl JKUAKOCTH U IUIOLIAAU €€ IIOBEPXHOCTH, JJIEKTpU3aUUs Tell H
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsiioB, B3aUMOJCHCTBUE IOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TIOJIEW IMOCTOSAHHBIX MAarHUTOB, NEUCTBUS MArHUTHOT'O IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJEKTPOMArHuMTa, CBOMCTBA DSJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OPMYJIMpPOBaTh MPOBEPSIEMbIE MPEANOJI0XKEHUsI, CcOOUpaTh
YCTaHOBKY U3 MIPEJIOKEHHOT0 000pYyI0BaHUS, OMKUCHIBATh XOJ1 ONbITAa U (OPMYIUPOBATH
BBIBO/IbI;

BBINIOJIHATDh MPSMBbIE HW3MEPEHUS TEMIEPATYpPbl, OTHOCHUTEJIBHOW BJIAXKHOCTH
BO3/lyXa, CHJbl TOKAa, HAMNPSDKEHHUS] C HCIOJb30BAHWEM aHAJOTOBBIX MPUOOPOB H
JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh peE3yJibTaThl M3MEPEHUU C Y4ETOM
3aIaHHON a0COJIIOTHOM TOTPENTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI (3aBUCHMOCTH COMPOTUBIIECHUS IMPOBOJHUKA
OT €r0 JJIMHBI, TUIOIIAIN MTONIEPEYHOTO CEUYEHHS U YAECIBHOTO COPOTUBIIEHUS BEIIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHNUE TIOCJEA0BATEILHOIO W TapaJJIeIbHOTO COEIUHEHUH MPOBOJHUKOB):
IJIAaHUPOBATh UCCJEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEIys
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peIIoKEHHOMY IUIaHy, (PMKCUPOBATh PE3YyJIbTaThl MOJTYYCHHON 3aBUCHMOCTH B BUJE
TaOIUI ¥ TpaUKOB, IETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIECI0OBAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH (yI€IbHas TEMI0EMKOCTh
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IpEI0KEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMUMHBI,

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1adopaTOPHBIM
000pyTI0BaHUEM;

XapaKTepU30BaTh NPUHIUMBI JACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha WX ONHCaHUs (B TOM YHCIIE: CHCTEMa OTOIUIEHHS JOMOB,
TUTPOMETpP, TMapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CYETUYHUK IIICKTPHUECKOU
DHEPIUU, DBIEKTPOOCBETUTENIbHBIE MPUOOPBI, HArpeBaTEbHBIE AIIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKUE NPEIOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOJIBUIaTEIh
NOCTOSIHHOTO TOKa), MCHOJIb3ysd 3HAaHHMS O CBOMCTBAX (PU3MYECKUX SBICHUM U
HEe00X0AUMblIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIBHBIE MPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOPAaHMs, JJIEKTPOCKOI, PEOCTAT), COCTABIAThH
CXEMbI JJIEKTPUYECKHX LIETEH C IMOCIeI0BATENbHBIM U MAapauIeIbHBIM COEAMHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS DIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTh WH(MOPMAIMIO O MPUMEpPAX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUSI (PM3MYECKMX 3HAHWM B TOBCEAHEBHOM XKU3HM Mg oOecreyeHus
0€301acHOCTH IpY OOpAIIEHUH ¢ MPUOOPAMU U TEXHUUECKUMU YCTPOUCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOT0 MOBEICHUSI B OKPYIKaIOIIEH cpelie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro coaepxanus B MHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW U MYTEM CPaBHEHUS JOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh HH(OpManuUio, KOTopas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUHM Y4YEOHBIX 3aJaHUi HAYYHO-TOMYJISIPHYIO
JUTEPaTypy (U3UUYECKOTO COAEP)KAaHMs, CIPaBOYHbIE MaTEpHUalIbl, PECYPChl CETU
WuTepHer, BIageTh MNpuUEMaMH KOHCIEKTHUPOBAHUA TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEHMs, 00001mas
UH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUSA, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATH  pe3yJdbTaThl  MPOEKTHOM  WJIM  HMCCIEN0BaTEIbCKOU
NEeSATEIbHOCTH, MPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3YYECHHBIA MOHSATUHHBIN ammapar
Kypca (pU3HMKH, COMPOBOKIATh BBICTYIUIEHUE MTPE3EHTAlLlUEH;

OpU BBINOJHEHUH Y4€OHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh 00sS3aHHOCTA B TPYyNIE B COOTBETCTBHM C TOCTABJICHHBIMU 3aJauyaMH,
CIeIUTh 3a BBINOJHEHHWEM IUIaHa JCHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIIECHMBaTh  COOCTBEHHBIM  BKJIAJ B  JCATENbHOCTb  TPYNIbI,  BBICTPanBaTh
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenuss B 9 kijacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

UCIOJIb30BaTh MOHSTHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPAECKTOPHS,
OTHOCUTEIFHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmanus (ynpyras, miacTHdeckas),
TpEHHE, IIEHTPOCTPEMUTETHHOE YCKOPEHUE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Telld, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHM U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- U TaMMa-u3Iy4deHus, M30TOIbI, SiJIepHAs SHEPTeTHUKA;

pasznuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUXKEHUE, CBOOOJHOE MaJIeHHUEe Tell, pAaBHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWMOJCHCTBHE TEJI, pPEAKTUBHOE JIBIDKCHHE,
KoJie0aTeNIbHOE JBM)KCHHE (3aTyXarolle M BBIHYXJICHHbIE KOJIeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHEITHOE pacpoCTpaHeHUE, OTPAKEHUE
Y MIPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIokKeHUE OEJI0ro cBeTa
B CIHEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, JMCIEPCUS CBETa, €CTECTBEHHAs
PaaNoOaKTUBHOCTh, BOBHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA M3TYUCHHUS) TIO ONMMUCAHUIO X
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONTUX JaHHOE (PU3HUECKOE
SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NUECKUX SIBJICHUHN B OKPYKAIOIIEM MUPE
(B TOM uucie (HpU3ndecKre sIBJICHUS B IPUPOJIE: MPUIUBLI U OTJIHMBBI, IBHKCHHUE TIIIAHET
ConHEeYHON CHCTEMBI, pEaKTHBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHMCMHYECKHE BOJHBI, I[yHAMH, 03XO, IIBETa TEII,
ONTHYECKUE  SBJICHUS B  MPUPOJE, OMOJOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO W3JTyUY€HUH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
¢$hoH, KOCMHYECKHE JTyUd, paIMOAKTUBHOE U3IIyYCHHE MMPUPOTHBIX MUHEPAJIOB, ACHCTBUE
PAIMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4eloBeKa), MIpPH OTOM TIEPEBOJUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (MPU3HAKH)
(bu3NYECKUX SBICHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA TeM W (PUBHUYECKHE SBIICHUS, WCIOIB3YS
bu3NYecKue BEIMYMHBI (CPEAHSAS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, yrioBas CKOPOCTh, CHJIA TPEHHUS, CHIIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOHOTO TMajeHus], BEC Tela, NMITYJIbC Tefa,
UMITYJIBC CHJIBI, MEXaHWUYeCKass padoTa WU MOIIHOCTh, MOTCHIMATbHAS JHEPTUS Tela,
MOTHSATOTO HaJ TIOBEPXHOCTHIO 3EMIIHM, MOTCHIIMAbHAS SHEPTHS CXKATOW TPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJHAs MEXaHW4IeCKast SJHEPT s, TIEPUOJT U YacTOTa KoJIcOaHHH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb
MIPEIIOMJICHUST CPENIbl), TPH ONKMCAHWHM TPABWIBHO TPAKTOBATh (HU3UYCCKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYWH, 0003HAUCHUS M EAUMHUIBI (PU3MUYECKUX BEJIMYMH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONIUE JaHHYIO (DU3UYECKYIO0 BEIHYMHY C JPYTUMU BEJIMYMHAMH,
CTPOUTH rpa@UKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TMPOLECCHI, UCIOIb3Ys
3aKOH COXPAaHEHWs DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIUI CYTEPIIO3UITUN
CWJI, TPUHIUI OTHOCUTEIbHOCTH [ 'amwmiies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMJICHHS CBETa, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
U MacCOBOTO UYHCEN TMpH SJICPHBIX pEaKiusiX, MpH OSTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMAaTHIECKOE BBIPAKCHHCE,

OOBSACHATH (PU3UUECKHE MPOIECChl U CBOMCTBA T€J, B TOM YUCJIE U B KOHTEKCTE
CUTyalliii ~ TPaKTUKO-OPUCHTUPOBAHHOTO  XapakTepa:  BBIIBIATH  MPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX IIIaroB C OMopoi Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DM3WYECKUX  SABICHUH, (U3HUECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3a7auyd (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
UCTIONB3YSl 3aKOHBI U (HOPMYIIBI, CBSI3BIBAIONINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE
aHallM3a yCJIOBHUS 3a/layMl 3alUCHIBATh KPATKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE MU
U30bITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC MJIs PEIICHUs,
MIPOBOJAUTD PACUETHI M OIICHUBATH PEATUCTUIHOCTD MOJTYYCHHOTO 3HAYCHUS (PHU3NIECKON
BEJIMYUHBI;

pacmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB,  HWCIOJIb3YyS ~ ONHCAaHWE  HCCIACAOBAaHUS,  BBIACHATH  MPOBEPSEMOE
MPEANOJIOKEHNEe, OIICHUBATh MPABWIBHOCTh TMOpSIKA TMPOBEIEHUS HCCICIOBAHMS,
JIeaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATH HAOJIIOCHHM U OTBITOB;

IIPOBOJUTH OMNBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WU (DUINYECKUX
CBOMCTB Ten (M3ydeHHEe BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUU,
3aBUCUMOCTbH TIEpHOJia KoieOaHuil MPY>KMHHOTO MaITHUKA OT MaCChl TPy3a U )KECTKOCTH
NPYXKHWHBI W HE3aBUCHUMOCTh OT aMIUTATYABl MAajbIX KOJCOaHMA, MPSIMOJMHEHHOE
pacnpoCTpaHEHUE CBETa, PA3NIOKEHHE OEIOro CBeTa B CIEKTp, M3yYEHUE CBOWCTB
U300pKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparomieit
JuH3e, HAOMI0CHHUE CIIONIHBIX U JJMHEHUYAThIX CIIEKTPOB M3IIYUYEHHs): CAMOCTOSITEIIEHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000Py0BAHUS, ONTUCHIBATH XOJI OIBITA U
€r0 pe3yNbTaThl, HOPMYITHPOBATH BHIBOJIBL;

IPOBOJUTH TIPU HEOOXOTUMOCTH CEPUIO MPSAMBIX H3MEPEHUM, ONpPENeTsisi CpeaHee
3HaYEHUE HU3MepseMOil BeaMuuHbl ((POKYCHOE paccTOsSHUE coOUparouie JHH3bI),
000CHOBBIBaTh BBIOOP criocoOa u3MepeHus (M3MEepUTENBLHOTO Mprubopa);

MIPOBOIUTH UCCIICIOBAHHUE 3aBUCUMOCTEN (PU3NIECKUX BEITMYMH C UCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TMPU PABHOYCKOPEHHOM JIBH>KEHUU
0e3 HayaJIbHON CKOPOCTH, TIepro/ia KoJieOaHN MaTeMaTHYeCKOr0 MasTHUKA OT JTUHBI
HUTH, 3aBHCUMOCTH yTJa OTPa)XCHHs CBETa OT yrjia MajJeHUs U yIrjia MpeloMIICHUS
OT yIJia TajJicHus): TIAaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEIFHO COOMPaTh YCTAHOBKY,
(bUKCUpPOBaTh PE3YyJIbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYCCKUX BEIMYHMH B BHUJC
TaOIUI] U TPaQUKOB, IETATh BEIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOPEHHE Tejla IPH PaBHOYCKOPEHHOM ABUKEHUH, YCKOPEHHE CBOOOIHOIO IMaJICHHUS,
HKECTKOCTh TPY>KUHBI, KOAPOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTHYECKasi CUJia COOMPAOIIEH JTUH3bI, PAIMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS,
coOUpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH H3MEPEHHUsS, CIEays
NPEMIOKEHHOW HWHCTPYKIMU, BBIYMCIATh 3HAYEHUWE BEIUYMHBI W aHAJIU3UPOBATh
MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHUN;

coONo/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH IMpu pabore ¢ J1adopaTopHBIM
000pyI0BaHUEM;

pasauyaTh OCHOBHBIE IPU3HAKHU M3YYEHHBIX (PU3HUYECKUX MOJIENE: MaTepuaabHas
TOYKa, a0COJIOTHO TBEPAOE TEIO, TOUEYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS H3YUYEHHBIX NMPUOOPOB M TEXHUUECKHUX
YCTPOMCTB C ONOPON Ha UX ONMHUCAHUA (B TOM YMCIE: CIIUIOMETP, AATYUKU MOJOKEHHUS,
pacCTOsIHUSL U YCKOPEHUs, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, KaMmepa BunbcoHa), wucnosb3ys 3HaHUS
0 CBOMCTBaX (pU3MUECKUX SBJICHUM U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PHCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB NPU pPEIICHUU
y4eOHO-NPAKTUYECKUX 3a/ay, ONTUYECKHE CXEMbl 1 TOCTPOEHUS H300paxKeHUi
B IJIOCKOM 3€pKajie U coOMparouieil JINH3e;

OPUBOIUTH TPUMEPHI (HAXOAUTh HMH(POPMALUIO O TPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUKA B TOBCEIHEBHOW JKU3HU [JIs1 OOECHedeHHs
0e3omacHOCTH TMpu OOpalIeHUH C NpubopaMM U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 3J0POBbS U COOJIIOACHHS] HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYKatoLen
cpeng;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro coaepxkanusi B HHTepHere,
CaMOCTOSITENIbHO (OPMYIUPYsd MOMCKOBBIM 3ampoc, HAXOAWTh MYTHU OIpeaAesICHUs
JIOCTOBEPHOCTH TOJY4eHHOM HMH(POpMAlMd Ha OCHOBE HMEIOIIUXCS 3HAHUM u
JIOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpkKaHMs, CIPaBOYHbIE MaTepHallbl, PECYpChl CETU
WuTepHer, BiIageTh MNpuéMaMM KOHCIEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
uH(OpPMAaITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHbIE COOOIEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3HUECKOTO COJAEpX aHUs, IyOJIMYHO
IPENCTABIIATH PE3YJIbTAThI IPOEKTHOM WIIM UCCIIEI0BATEIBCKON IEATEIbHOCTH, IPH 3TOM
TPaMOTHO HCHOJIB30BAaTh W3YYEHHBIM IIOHATUMHBIA ammapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKJAATh BBICTYIJIEHUWE TMpPE3EHTAlMel ¢ Yy4€TOM OCOOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.
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7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUJIBI JEATSIHHOCTH 00yUJaIOIIXCS
/1 pa3zesioB U TEM JacoB

y4e0HOTO MpeamMeTa

Pa3znen 1. ®usuka u ee posib

B IOBHAHUHU OKPYKAKOIIETro MHUpPa

1.1 | ®usuka—Hayka 2 ®u3nka — HayKa o mpupoje. | BrisiBiaeHue paznuuuili Mex1y GU3H4eCKUMU U
0 MpUpoe SBneHUsI IPUPOIBI. XUMHUYECKUMH TPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHUHM: MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUUYECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHEIE, CBETOBLIE, HaGmronenue n onvcanne pu3NYECKux sIBICHAN
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UEeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO Mproopa.

BeJInunH. Dusnyeckue
npubopsl. [lorpemHocts
U3MEPEHNN
MexayHapoaHas cucTeMa
SJIMHHUII

N3mepenne MTMHEeNHBIX pa3MepoB TE U

IIPOMEKYTKOB BPEMEHHU C YUETOM IOIPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.
N3mepenune temnepaTypsl IpU MOMOLIA
YKUJIKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPHI.

BrinonHeHne TBOpUECKHUX 3a4aHUM 110 TTIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJBIITUX PACCTOSHUMA, MAJTBIX
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IPOMEXYTKOB BpeMeHu. OO0Cyx1eHne
Hpe/araeMbIX Crioco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bCHSAIOMUX MPOCTHIE
HAy4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHMSI, HAIIPUMeED:
MO3HAHUS U3y4aroT IpUpPOAY. — II0YEMY OCTAHABIIMBAETCS ABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM OBEPXHOCTH TEINO;
METO/] IO3HAHUS: — MOYEMY B XKapKYI0 IIOTOAY B CBETIION 0/1€XK/1E
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BONpOcCa, CIIOCOOOB MPOBEPKU TUITOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBenenue ucciaenoBaHusl 1Mo MPOBEPKE KaKOil-
HKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTerdmmx Moaenen Gu3nIecKux
Ha0JII0/1aeMOT0 SIBJICHUS. SABJICHU (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue pu3NIECKUX NaJICHUE MpeaMeTa; IPSIMOIMHEUHOE
SBJICHUH C TOMOIIbIO pacnpoCTpaHEHUE CBETa
MOJIEJIEN
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIBI, KX
pazmepsl. ONbITHI,
JIOKa3bIBAIOIIME
TUCKPETHOE CTPOEHHE
BEIIECCTBA

HaGmroienne u mHTEpIpETaIns OMBITOB,
CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BELIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyUYEHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
naboparopHas pabota o teme: «O1eHKa
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TuaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | IBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KEHUE YaCTHUII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIIEPaTypoOi.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTHil
BEILIECTBA: MPUTSKCHUE U
OTTAJIKUBAHUE

Habmonenue u 06bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

110 HaOJIOJICHHUIO TETIIOBOTO PACIIMPEHHUS Ta30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
0OHapy>KEHUIO CHIT MOJIEKYJISIPHOTO IPUTSKCHUS
Y OTTAJIKUBAHUSI

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbi€ COCTOSTHUA
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnurcanue (¢ UCIOJIb30BaHUEM TIPOCTHIX
MOJIeJICi) OCHOBHBIX Pa3IMYMi B CTPOCHUH T'a30B,
XKUIKOCTEH U TBEPABIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUAKOCTEN 1
TBEPIBIX TEJ, OOJIBIION CKUMAaEMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbI TBEPABIX TE U
TEKYYECTH KUIKOCTH.

[IpoBeacHME OMBITOB, TOKA3LIBAIOIINX, YTO

B TBEPIOM COCTOSIHUH BOJIBI YACTHIIHI HAXOASATCS
B CpPEIHEM JabIIe IPYT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOCHHOCTSIMHU arperaTHBIX COCTOSIHUMA BOJIBI K
CYIIIECTBOBAHNEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pasgeny
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Pazaen 3. /I[Bu:keHne H B3aUMOAeliCTBHE TeJl

3.1 | MexaHnuueckoe 3 MexaHuyeckoe TBHKEHHE.
JIBUKCHUE PaBHOMEpHOE 1
HEpaBHOMEPHOE JIBIKEHHE.
Ckopocts. Cpenssist
CKOpOCTh TIpU
HEPaBHOMEPHOM
IBUKEHUU. Pacuér mytu u
BPEMEHH JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHXKCHHS,
OTIpe/ieNIEHUE ero MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
OTIpe/IeNICHUE €ro OTIINYUI OT PABHOMEPHOTO
JIBUKCHHUSL.

Omnpenenenrue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBHIKEHUS.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SABneHne UHEPIUU. 3aKOH
TUIOTHOCTh uHepuuu. B3aumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
IBWKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BemiecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJT

B eUHMIIE 00BEMA
BEIECTBA

OOBsICHEHNE U TIPOTHO3UPOBAHNE SBIICHHM,
00YCIIOBJICHHBIX MHEPITUEH, HAIPUMEP, YTO
MPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEeBpEe aBTOMOOMUJIS, TOUEMYy HEBO3MOKHO
MTHOBEHHO MPEKPATUTh ABMKCHHE HA BEJIOCUTICIC
WJIA CaMOKaTe U T. II.

[IpoBeneHre u aHAIU3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIDKEHUS TEJa B pe3yJIbTaTe ICHCTBUS Ha HETO
IPYTHUX TEll.

Pemenne 3ama4 Ha onpeieieHre MacChl Teja, ero
00BbEMa U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoieicTBUM Tel. i3MepeHue macchl Tena
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenre IOTHOCTH TEJIA B PE3yJIbTATe
U3MEpPEHHUs €ro Macchl U 00bEMaA

3.3

Cwnna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. 3mepenne cuibl

C IIOMOIIBIO TUHAMOMETDA.
SIBneHME TATOTEHUS U CUJIa
TskecTH. Chiia TSKECTH
Ha JPYTuX TUIaHeTax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIpPAaBJIECHHBIX M0 OJHOMN
IIPSIMOM.
PaBHOneMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbJKEHHS U TPEHUE
1okos1. TpeHue B mpupoae
U TEXHUKE

N3yuenune B3auMOICHCTBUS KaK MPUYUHBI
WU3MEHECHHS CKOPOCTH TeJia WU ero JedopMaIiiu.
Ornucanue peayibHbIX CUTYaIlui B3aUMOJICUCTBUS
TEJ C IIOMOIIIBIO MOJIETIEH, B KOTOPBIX BBOIUTCS
TOHATHE ¥ W300paKECHUE CHUTHI.

Wzyuenwne cuisl ynpyroctu. Mccnenoanme
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT YJIMHCHUS
PE3MHOBOTO MTHYPA WU TPYKUHBI

(c mocTpoeHueM rpaduka).

AHanu3 IpaKTUYECKUX CUTYAIUH, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CHIIBI YIIPYTOCTH
(Ympyrocth Ms4a, KpOCCOBOK, BETOK JepeBa

u ap.).

AHanu3 CUTyalluii, CBI3aHHBIX C SIBJICHUEM
TATOTCHUSI.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCTIOJIb30BAHUEM SIBJICHHSI TATOTCHUS U 3aKOHA
WHEPIIHH.

N3mepenue Beca Tena ¢ TOMOIIBI0 JTUHAMOMETPA.
O060cHOBaHME ATOTO CITOCO0A U3MEPEHHS.
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Ananm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CWJI, HAIPABJICHHBIX BJOJIb OJJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenune cuiibl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUS TIOKOS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallNi, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIECHUS WIH
YBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUIIbI TPEHUS

Htoro no pazgeny

21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKUIAKOCTEN U ra30B

4.1

[asnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, )KUIKOCTAMHU
Y ra3amu

3

JNaBnenne. CriocoObl
YMEHBIIICHUS U YBEJTUUCHUS
naBiieHUs. /[aBieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot o0béma,
TeMIIepaTyphl.

Amnann3 ¥ 00bsICHEHHUE ONBITOB U IMPAaKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JIaBIICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHBILIECHUS U
YBEJIMYEHUS 1aBJICHUSI.

W3ydenne 3aBUCUMOCTH JIaBJICHUS ra3a
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[lepenaua naBienus
TBEPBIMU TEIIAMH,
KUIAKOCTSIMHU U Ta3aMH.
3akoHn [Tackans

0T 00bE€Ma U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH nepeayn 1aBIeHUS
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YIHTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
Iackas.

Pemenwne 3ana4 Ha pacuy€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBrieHUE )KUIKOCTH 3aBUCUMOCTH JTaBJICHUS HccnenoBanme 3aBUCUMOCTH JaBICHUS YKUIKOCTH
KUIKOCTH OT TIIyOUHBI. OT TJIyOUHBI OTPYKEHUS U TNIOTHOCTH KUIKOCTH.
[THeBMaTHueckue MamuHbl. | HabmoneHne n 00bICHEHHE THAPOCTATHICCKOTO
IMunpocratuyeckuit napajiokca Ha ocHoBe 3akoHa [Tackais.
napajokc. Coobmaromuecs | M3ydeHune coOOOMIAIONIMXCS COCY/IOB.
cocynsl. ['mapaBmuueckue | Pemenue 3amay Ha pacué€T NaBlIeHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHne TPUHITUIA TSUCTBUS
TUAPABIMYECKOTO Mpecca, MTHEBMATUYECKUX
MaIlIHH.
AHanu3 1 00bSICHEHUE MPAKTUYECKUX CUTYaIIUMH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOTHOM
HBIPSTHAN
4.3 | AtmochepHOe Atmocdepa 3emiu u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JIaBJICHUE aTMoc(epHoe JaBJICHHE. aTMOC(epHOro JTaBICHUS.

HpI/I‘-II/IHbI CymeCTBOBaHUsA

AHanu3 1 00BSICHEHHUE OIBLITOB U IMPAKTUYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnbiT Toppruuesnm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJl yPOBHEM
Mops. [TpuGopsr

JUTSI U3BMEPEHUS
aTMoc(epHOTro JAaBiIeHUs

CUTYalluH, CBA3aHHBIX C ICHCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OOBscHEHNE CYLIECTBOBaHUS aTMOC(hEpHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX Iu1aHeTax u JIyHe.
OO0bsacHEeHNE N3MEHEHHUS INTIOTHOCTH aTMOC(hEphl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
TABJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€T aTMOCPEPHOTO
JABJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha Iorpy>Ke€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U Ta3a
Ha MOTPYKEHHOE B HUX
Tea0. BelTankuBaromas
(apxumesioBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3znyxormnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BoITAIKUBAIOIICH CUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT 00bEMA MOTPYKEHHOU

B )KUKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu 8blmanrKusaroujeil
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccwl mena.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE

0T 00bE€MA NMOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.
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Pewienne 3a1a4 Ha IpMMEHEHKE 3aKOHA
ApxuMea 1 yCloBUs IJIABAHUS TEII.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEpPrusi

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MormHoCTE

OKCIEpUMEHTAIBHOE OIIPEICTICHHE
MEXaHUYECKOU pabOThI CUIIBI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMELIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér MoniHocTH, pa3BuBacMON IpH NOABEME
110 JIECTHULIE.

Peienue 3a1a4 Ha pacu€r MexaHM4eCKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0JI0K, HAKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlUara.
[Iprnmenenue npasuna
paBHOBECHS pblyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXaHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha IPUMEPE phlyara, MoJABMKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue ycioBUsi paBHOBECHSI pbluara.
OOGHapykeHHEe CBONCTB ITPOCTHIX MEXAaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U IMPUCTIOCOOICHHUSIX,
UCIIOJIb3YEeMbIX B OBITY M TEXHUKE, a TAK)KE

B JKUBBIX OpraHU3Max.

DKCIepuMEHTaIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT MpU MPUMEHEHUU TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MprMEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexannveckas 4 MexaHuyeckast SHEpTHsL. DKCrepUMEHTAJIBHOE ONPEICIICHUE N3MEHEHNUS
SHEPrUs Kunernueckas u KUHETUYECKOW U MOTEHIIMATbHON YHEPTUU Tea
MOTEHILIMAIbHAs SHEPT U IIPU €r0 CKAaThIBAHUU 110 HAKJIOHHOM MJIOCKOCTH.
[Ipespamenue ogquoro Buaa | GopMynMpoBaHue Ha OCHOBE HCCIEAOBAHUS
MEXaHUYECKON SHEPTUU 3aKOHA COXPAHEHHSI MEXaHUYECKOU SHEPTHUH.
B JpYyrou. 3aKoH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPAHEHUs SHEPTUU COXPAHEHUs YHEPTHUHU.
B MEXaHHKE Pemenue 3aau ¢ UCIOJIB30BAHUEM 3aKOHA
COXpPaHEHUs SHEPTUU
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
No HanmenoBanue KomnuectBo | IIporpammHoe coaepkanue OCHOBHBIE BU/JIBI JICSITCIHBHOCTH 00yUYaOIIUXCS
/1 pa3/iesioB U TeEM 4acoB
y4eOHOro rpeaMera
Pasznen 1. TenioBbI€e IBJIEHUA
1.1 | CrpoeHue u cBolicTBa 7 OCHOBHBIC TOJIOKECHHUS Habmronenue u nHTEpIIpeTalys OIbITOB,

BCIIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
amopdHbIe TeNA.
OOBsiCHEHHE CBOMCTB ra3oB,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISPHBIC SIBJICHUSL.
TeruioBoe paclIupeHue u
cxKartue

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1leHMBaHUIO KOJMYECTBA
aTOMOB WJIU MOJIEKYJI B €/IMHHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
¢dbparmenTa nosmsl Jlykpenus «O npupoe
BeIei») ¢ M310’)KEHHEM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeTbHOCTH ATUX 00OCHOBAHUIA.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeX1y HUIMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHSI BEIIECTBA.

OOBsicCHEHUE OCHOBHBIX Pa3Inyuil B CTPOSHUH
ra3oB, JKUJAKOCTEU U TBEPIBIX TEI

C UCTIOJIb30BAHUEM TMOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPHUU CTPOEHUS BEILIECTRA.
[IpoBenieHre ONBITOB MO BHIPAIIIMBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaTWJUISIPHBIE SIBIICHUS U
SABJICHHE CMa4YlBaHUSI.

OO0BsicHEHUE POJIH KATWJUISPHBIX SABJICHUN

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
ONBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacCUIMPEHHUsI Ta30B, KUAKOCTEN U TBEPABIX TEIL.
OO0bsicHeHUE coXpaHeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH >KHJIKOCTH (B TOM YHCIIE, pa3HULIBI

B TEKYUECTH JIJIsl PA3HBIX JKUIKOCTEN),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOLTUX
3aBHCHUMOCTB JIaBJICHUS BO3/lyXa OT €ro o0béMa 1
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUECHHUS.
AHanu3 NpakTUYECKUX CUTYalU, CBSI3aHHbBIX

CO CBOMCTBAaMH I'a30B, JKUJIKOCTEU U TBEPIBIX TEI

1.2

TennoBele mporeccsl

21

Temmneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yacTtul. BHyTpeHHss
sHeprusi. CrnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIIonepesaya u
coBepleHue padbotsl. Buabl
TEIUIONEPEIAuM:

O060CcHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

HaGmronenne n 0oObSICHEHHE OTIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH TeJa B pe3yJIbTaTe TeIUIONEpeIaun 1
pabOThI BHEITHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CYXICHHE TPAKTUICCKUX CUTYAITHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY ienbHasg TENI0EMKOCTh
BelecTBa. TernjaoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIOBOTO
6ananca. [1naBinenue u
OTBEp/ICBaHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapoobOpa3zoBanue u
KoHAeHcanus. Mcrmapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpPHOTO
JABJICHUS.

BrnaxHocTts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TenuoTa
CrOpaHusl.

[Tpunumne! padoThI
TerioBbixX ABurareneit KI1/]
TEIJIOBOTO JIBUTATESI.
TennoBble IBUTATEIN U

JEMOHCTPHUPYIOIINX PA3TMUHBIC BUIbI
TEIUIoNEepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIINIO, N3ITyYeHHE.

HccnenoBanue siBICHUS TEINIOOOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIII000MEHe
C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Onpenenenue (M3MEPEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemenue 3a7a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIIOJIb30BaHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMED, B LIETIAX
SHEProcOEepPeKCHUS: TEIIION3OISAIHA,
sHEprocOeperaromue KpoIIiu,
TEPMOAKKYMYJIATOPHI U T. 1.

HaGnronenue siBieHuii uicnapeHust u
KOHJICHCAIIUH.

HccnegoBanue npouecca ucnapeHus
PA3JIMYHBIX KUJIKOCTEM.

OObscHeHUE ABIICHUHN UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3aIlUTa OKPYKAKOIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpaIllCHUs YHEPTUU
B TEIUIOBBIX IPOLIECcax

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6J'II-0I[eHI/I€ 1 00BSICHCHHUE Imponccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KUTICHUS OT JaBJICHUS.

Onpenenenne (M3MepeHNE) OTHOCUTETHHON
BJIQYKHOCTH BO3/IyXa.

Hab6nronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JI/IA.
CpaBHEHHE MPOIECCOB MIIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

NP HAarpeBaHUU aMOP(HBIX TEJl.
OrnpeneneHue (M3MEpPEHUE) yICIBHON TEIIOTHI
TUTABJICHMS JIBJIA.

OObsicHEHUE SBIICHUN TJIABICHUS U
KPUCTAIIM3AI[UN Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenwue 3ana4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MPOIIECCax
TEeTIoNepeaavr IPH TIaBICHUH U
KpUCTAJUTA3AIUH, CTIAPCHUH U KOHJICHCAITNH.
AHanu3 cuTyarui MpaKTHIeCKOro MPUMEHCHWSI
SIBJICHUH TUTABJICHUS ¥ KPUCTAUIA3AIINAH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTeprajoB, COJIEBas TPEIKa U JIp.

AHanu3 paboTsl 1 00BSICHEHHE TPUHITUTIA
JCHCTBUS TEIIJIOBOTO JABUTATEIS.

Brruucienue KoauaecTBa TEIIOThI,
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BBIJICJISIFOIIETOCS MTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI neurarems.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Hroro no pazgeny

28

Pa3znen 2. DiiekTpuueckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsiabl.
3apsKEHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLHus TEl.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TEll.

3akoH KynoHna (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXKTy TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpsiox€nnocts
AIEKTPUYECKOTO TTOJIS.
[IprHIMD cynepno3nnuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBonHuKY U

HaGnronenue u npoBeieHHe OIbITOB

10 DJICKTPU3AIIUU TeJI IPU CONTPUKOCHOBEHUH U
VHIYKIUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsyKEHHBIX TEIl.
OO0BsicHeHUE MTPUHIIKIA JESHCTBHUS JIEKTPOCKOTIA.
OOBsicCHEHHUE SBJICHUM 2JICKTPU3AIIMT

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanme n 0ObsICHEHUE ABJICHUMN
AJIEKTPHU3AIUHY B TIOBCETHEBHOM KU3HH.
Habmronenne n o0bSICHEHHE ONBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
AIEKTPUYECKOTO 3apsa.

Habmro1eHune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha IIPOBOIHUKH M THDJICKTPUKH
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiaa

2.2

[TocrossHHBINM
ANEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AIEKTPUYECKOTO TOKA.

M cTOYHMKY TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B )KMIKOCTSX U raszax.
DIIEKTPUYECKAS LIETIb.
Cuua Toka. DIIeKTpu4ecKoe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 11 yyacTka
uenu. [locnenoBarensHoe U
napauieIbHOE€ COeIMHEHUE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon [xoyns—JIenua.
DJIEKTpUYECKHE LIENH U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
HaGnronenne BOSHIKHOBEHUS Ta30BOTO pa3psiia
Y BJIEKTPUYECKOTO TOKA B JKUIKOCTH

COopka 1 UCTIBITAHUE DJICKTPUUECKOU TIeNTH
MOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne 3JIeKTpUIEeCKOro HanpsIKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOTHUKA
OT €TO0 JJIMHBI, IUIOLIA]IA MTONEPEYHOTO CEYEHHUS
U MaTepuarna.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP,

OT CONPOTHUBJICHHUS PE3UCTOPA U HAIIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka nmpaBuiia CII0KEHUS HATPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisi CUIIbI TOKA

IIPU NapAJLIETBHOM COEIMHEHUN PE3UCTOPOB.

44



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalHi MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOTHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucronp3oBanueM 3akoHa Oma
U popMyI pacyéTa SIEKTPUUECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napauieIbHOM COCIMHEHUU TPOBOJHUKOB.
Ornpenenenre padOThI AIEKTPUUECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HaIpsDKEeHMs Ha Hel. Onpenenenue
KII/l narpeBarens.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU MOIbEME Ipy3a DJIEKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIUATIA ACHCTBUS TIJIABKUX MTPEJOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyna—JIenma

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarsuTtHoe 1noJie.
MarauTHOE 110J1€ 3eMIH

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHyuTOB IIPU UX OObEIMHEHUH U Pa3/ICIICHUH.
HccnenoBanrue MarHUTHOI'O B3aUMOICHCTBHUS
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U €TI0 3HAUYCHUE JJIs )KU3HHU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
3JEKTPOJBUTATEIICH

B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBETUHEHUH U Pa3/ICIICHUN.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHue siBneHNs HAaMarHMYMBaHUsI BEIIECTBA.
HccnenoBanue AeMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CHJIBI B3aUMOJICUCTBUS KaTyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyallui IPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne neicTBUS SJICKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrnio3naBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOWUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Tpasuno Jlenna.
DIIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUN: UCCIICIOBAHUE
VM3MEHEHU 3HAYCHUS U HAITPABIICHUS
WHIYKIIMOHHOTO TOKa
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Crioco0bI notyueHus
ANEKTPUYECKON DIHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KJIACC
Ne HaumenoBanue Komunuectso | IIporpammuoe conepikanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YYAIOIIUXCS
/1 pa3liesioB U TeM 4acoB

y4eOHOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHnueckoe
JIIBUYKEHUE U CLIOCOOBI
€Tr0 OITMCAHUA

10

MexaHn4ecKoe IBHKEHHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKCHUSI.
PaBHOMEpHOE
MPSIMOJIMHEMHOE JBUKECHUE.
HepasnomepHnoe
MPSIMOJIMHEWHOE JBUKCHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIB>KECHUH.
Yckopenue.
PaBHOyCcKOpeHHOE
IIPSIMOJIMHENHOE JIBUKECHUE.
CBoOoaHOE TIaJIcHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYKHOCTH.

[lepuon u wacrora
obpamenus. JInaelinas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHEe Pa3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JBUKCHHS.

OO0cyxaeHue rpaHul] IPUMEHUMOCTH MOJENN
«MaTepUaJIbHasl TOUKa.

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
pa3IMuHbIMU crioco0amu (ypaBHEHUE, Ta0IUIIA,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKECHHUSL.

HabntoieHue MexaHn4ecKkoro ABMKEHUS TeJia
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO 1 TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX
TE€JI OTCUETA.

Amnanus tekcra ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeiHEd CKOPOCTH CKOJIbKEHUS
OpyCKa Wi IBMKEHHUS IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CyXIeHUE CIIOCOO0B
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LenTpocTpemurenbHoOe
YCKOpEHUE

MPUOJIMKEHHOTO ONIPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIIapUKa B )KUIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Omnpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJIa

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBH>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PAaBHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

Ilposepka cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYémHulX yuces, mo
COOMEemcmeyouue NPoMeHCymKu 6pemeru
O0OUHAKOBDL.
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OrnpeneneHue yCKOpeHuUs Tela

IIPU PABHOYCKOPEHHOM JIBUKEHUU

110 HAKJIOHHOM IJIOCKOCTH.

N3mepenue nepuoia u 4acToThl 00palieHus
TeJa MO0 OKPY>KHOCTH.

OmnpeneneHue CKOpOCTU paBHOMEPHOTO
JBYDKCHUS TeJla 10 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KHHEMATHYECKUX XapaKTePHUCTHUK
MEXaHUUYECKOTO JBIKCHUS Pa3IMYHbIX BUIOB.
Pacno3naBanue u mpuOIMKEHHOE OMMCaHNE
Pa3IMYHBIX BHJIOB MEXaHUYECKOTO JBHKCHUS
B IIPUPO/IC U TEXHUKE (HA MpuMepax CBOOOTHO
MaJArONIUX TEJ, ABMKEHHS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumonelictBue Ten

20

IlepBrIii 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHa.
[IprHIMD cymneprio3uun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS MTOKOS, IPYTUE BUIbI
TPEHHSL.

Cuiia TSHKECTH U 3aKOH
BCEMUPHOIO TATOTEHUSI.

Habmronenue u 00CyXJICHHUE OIBITOB

C IBMDKCHUEM TeJjla IMPYU YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 3aJIaHHUH 10 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHnue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUYETA.

HaOmronenue u 06Cyk/1IeHrEe MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najeHus. J[BUKEHHE TIaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 neperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LlenTp TsKECTH

ABJICHUH, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SIBJICHUM

C UCII0JIb30BaHUEM BTOPOTO 3aKkOoHa HproTOHA.
Pemenue 3a1a4 ¢ uCNoab30BaHUEM BTOPOTO
3akoHa HbpOTOHA U MpaBUIIa CIIOKEHUS CHIL
Onpenenenue )XECTKOCTH NPY>KUHBI.

AHanu3 cuTyaiuii, B KOTOPHIX HAOIIOIAI0TCS
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pewenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
I'yka.

HccenenoBanye 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O 1aBJICHMUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJIB)KEHHSI.

W3MepeHune Cuitbl TPEHUS TIOKOS.
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Pemenue 3a1au ¢ ucnolyib3oBaHUuEM (POPMYIIbI
JUTSL CUITBI TPEHUSI CKOJIBYKEHUS.

AHanu3 ABMKEHUS TeJl TOJIBKO MO JEHCTBUEM
CUJIBI TSIKECTH — CBOOOIHOTO MaJCHUSI.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOIHOTO MaJICHUS OT MACChI Tela.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEXKy IByMS TEJIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHsI HEOECHBIX Tel

MO/ IEMCTBUEM CHJIbI TSATOTEHUS

(c MCTI0Ib30BaHUEM JIOTIOJTHUTENBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenne 3a1a4 ¢ HCOJIB30BaHUEM 3aKOHA
BCEMUPHOIO TATOTEHUS U (POPMYJIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
ONMCBHIBAIOIIETO NPOSBICHUS 3aKOHA
BCEMHPHOT'O TATOTEHMS; BHITOJIHEHHE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHUE).

Habmtoienue u o0CykaeH1e OnbITOB

110 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBUKECHUH.

AHanu3 ycnoBUi BO3SHUKHOBEHUSI HEBECOMOCTH
U TIEpErpy3KHu.

Pemenue 3a1a4 Ha onpeziesieHne Beca Tea

B PA3JIMYHBIX YCIOBUSX.
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AHanm3 cuil, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. M3menenne
UMITyJibca. VIMITyIbC CUITBL.
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHOE
JBUYKEHUE.

Mexanuueckas pabota u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SHEPTUH U
paboTsl. [ToTeHnmansHas
SHEPrus Teja, HOJHITOrO
HaJ| TOBEPXHOCTBIO 3EMIIH.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX Nepeady UMITYJIbca

IIPY B3aUMOJCUCTBUY TEJI, 3aKOH COXPAaHECHHUSI
UMITyJIbCa MpU a0COITIOTHO YIIPYTOM U
HEyNpPyroM B3aUMOJECHCTBUU TEN.

AHaIN3 CUTyallMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue SIBJIICHHS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUITBI YIIPYTOCTH

IIPU NOABEME TPy3a C UCIOJIb30BAaHUEM
HEIMOABUKHOTO Y TOJIBMXKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepeHne noTeHIMAaIbHON YHEPTUM YIIPYTO
n1e(OpMUPOBAHHOM MTPYKUHBI.
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N3MepeHne KUHETUYECKOM SHEPTUH TeJla

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHIMAJIBHON U KWHETUYECKOW SYHEPTUM TETa
MIpY JIBUKEHHUM 10 HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpaHEHHS] MEXaHUYECKOUN IHEPrUr

py CBOOOJHOM I1aJICHUU.

[IpuMeHeHne 3aK0Ha COXpaHECHUS
MEXAHUYECKOM SJHEPTHUHM JIJISI pacyETa

MOTECHIIMAIBHOW ¥ KHHETUYECKOW SHEPTUii Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hror

0 TI0 pa3zeiy

40

Pa3nen 2. MexaHu4ecKue KOJIC0AHUA U BOJI

HbI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebOarensHOE OBMIKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOAHUM: TIEPUO]T,
9acToTa, aMIIUTY/Ia.
Marematn4yeckuil 1
PY>KUHHBIN MasSTHUKH.
[IpeBpanienue sHepruu
IpH KoJIeOaTeIbHOM
JIBUKCHUH.

3aryxaronue KojaeoaHus.
Brinyx1eHHbIE KOJIeOaHUsI.
Pe3onanc

HaGmronenne xonedanuii o JeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanm3 KojaebaHuil Tpy3a Ha HUTH U

Ha nipykuHe. OnpeencHue 9acTOThI
KOJICOaHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MasITHUKOB.

HaOmronenue u 00bsICHEHNUE IBICHUSA
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOA
KOJIeOaHM TTOIBEIIIEHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[TpoBepka HE3aBHCUMOCTH TIEPHO1a KOJICOAHMIA
rpy3a, MOJABEIICHHOTO K JICHTE, OT MaCChI Tpy3a.
HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHneHrne MaTeMaTHYECKOTO U TPYKHHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJIcOaHMIT B OKpYXKAIOIEM MHUPE.

Pemenune 3ama4, CBI3aHHBIX C BRIYMCICHHEM
WJIM OIIEHKOM Y4acTOTHI (TIepro/ia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 nadenust

2.2

Mexanndeckune
BOJIHBI. 3BYK

MexaHn4yeCcKre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpostonpHbIE U
nonepevyHbie BOIHEL. J[JinHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHeHHUS.
MexaHn4ecKre BOJIHBI

B TBEPAOM TeEIIE,
CEICMUYECKHE BOJIHBI.
3ByK. [']pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHue
3Byka. UH(pa3Byk u

YJIBTPa3BYK

OOHapyXeHUE U aHATA3 BOJTHOBBIX SIBJICHHM
B OKPY’KafOIIEM MHpE.

Hab0mronenue pactipocTpaHeHUs MPOI0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy’KeHHE aHAIOTMYHBIX BUIOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenve qJIMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTaIbHOE OTpe/IeTICHUE TPaHuIl
YaCTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOAHHIA.
Hab6nronenue 3aBUCUMOCTH BHICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
Habmronenre u 00bICHESHHE SIBICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAIIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Paznen 3. DjIeKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJTHbBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxJ1eHuid, 000CHOBBIBAIOIINX
noJie u OIIEKTPOMAarHUTHBIC BOJIHBL. | B3aUMOCBSI3b AIEKTPUYECKOTO U MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3yYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionbs3oBanue C MIOMOILIbI0O MOOUIIBHOTO TeJIe(POHA).
3IIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBEBIE CBOIICTBA CBETa ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3I€KTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBast MOJi€Tb CBETA.
HUctounuku cera.
[IpssmMonuHeEnHOE
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxxenue ceta. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKoH
npenomiieHus ceeta. [lonHoe
BHYTPEHHEE OTpaKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAXKEHUS B ONTUYECKUX
CBETOBOAAX

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SIBJICHUE MPSAMOJIMHEHHOTO pPacpOCTpaHEHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

Y UX MHTEPIPETAMS C UCTI0JIb30BAHUEM
MOHSATHSI CBETOBOIO JIy4a.

OObsicHEHUE U MOJIETTUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanne 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTIO JIy4a OT yIJia NaJcHusI.

N3yuyeHue cBOMCTB U300paKEHUS B INIOCKOM
3epKalie.

Ha6nronenue u 00bICHEHHE OTIBITOB

IO MOJYYECHUIO U300paKeHU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmogenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHULIE PA3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMIICHUS OT yTia MaJieHusi CBETOBOIO JIy4a
Ha FPAHUIIE «BO3IYX—CTEKIION.
Pacnio3HaBanue SIBIEHUN OTPAKECHUS U
MPEJIOMIICHUS CBETA B IOBCEAHEBHOMN KU3HMU.
AHanu3 1 00bSICHEHHE SBIICHUS ONITHYECKOTO
MHUpaxa.

Pemienue 3a1a4 ¢ MCNoIb30BaHUEM 3aKOHOB
OTPAKECHUS U MPEJIOMIIEHUS CBETA

57



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

4.2 | JIuH3BI K ONTHYECKHE 6 Jlunza. Xox mydeit B muH3e. | [lomydeHne n300pakeHH ¢ TOMOIIIHIO
prOOpPbI Onrtuyueckas cuctema cobuparoIel U paccenBarolleH JIMH3.
doToamnmapara, Mmukpockona | OnpeaeneHue GOKYCHOTO pacCTOSIHUS U
U Teneckormna. ['ma3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OTTHYECKas CHCTEMA. AHaM3 yCTpOWCTBa U IPUHIIUIIA ACHCTBUS
bmmzopykocTs n HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JaTbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, PUHIIAIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceera HabGmronenue pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HetOTOHA. | B CIEKTP.
CioxxeHue CreKTpaIbHBIX Habmonenne u 00bICHEHHUE OIBITOB
1BeTOB. Jlucnepcust cBeTa IO MOJYYECHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITUIO 1[BETA TPEIMETOB IIPH HX
HaOJFOICHUY Yepe3 IBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Htoro no pazneny 15
Pasznea 5. KBaHTOBELIE IBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanue v noriomenue

I10 UCCIICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHA
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cBeTa aToMoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 pe3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB U3ITYyUYEHUS Pa3INIHBIX BEIIECTB.
OObsicCHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Anb(ha-,
0eTa- 1 raMMa-u3JIy4CHHUS.
Crpoenue aTOMHOTO siapa.
Hyxionnas monens
aTOMHOTO sizipa. M30TomB!.
PaguoakTuBHBIE
npespamenus. llepuon
NoJIypacnaia aTOMHBIX 1P

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS sIpa.

Omnpenenenue coctasa s1ep 10 3aaHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIaM U

0 TIOJIO’KEHUIO B IEPUOANUECKON cucTeMe
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUYECKON cUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0.-4aCTHII IO TOTOBBIM
doTtorpadusim.

OOHapy>keHue U U3MEepeHue paialliOHHOTO
¢doHa c MOMOUIBIO TO3UMETPA, OLIEHKA €T0
MHTEHCUBHOCTHU.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
pPalOaKTUBHBIX U3ITYUYCHH.
Hcnonp3oBaHne painOaKTUBHBIX W3TyYeHHIA
B MEJIUIIMHE
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5.3 | Snepubie peakuuu 7 SAnepHblie peakiuu. 3akoHbl | Pemenue 3a1a4d ¢ MCNOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'0 YMCEJl. DHEPIUsl | Ha ONpeJesIeHHE Pe3yIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX sifiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuuu | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JCIICHUS SEP. OueHka PHEPruu CBA3M AJIEP C UCIOJIb30BAHUEM
Ncrounvku sHeprun CosHIa | ¢popMynbl DWHINTEHHA.
1 3BE31. S nepHas OO0cyaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. Jlencreus YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
PaZIMOAKTUBHBIX U3IYYCHUH | OOCYKICHHE MPEUMYIIECTB U IKOIOTHISCKUX
Ha >KMBBIE OPTaHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPreTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIIIMH MOLYJIb

[loBTOpEHUE N 9 Cucremarnsanus u BrlnonHenue yueOHbIX 3aaHU, TpeOyOIIUX

0000111eHNE
coJiep KaHus Kypca
busuku 3a /-9 Kiacchl

0000111eH1Ee TPEIMETHOTO
CoJIepKaHUs U OIbITa
NesITebHOCTH,
IpPHOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(U3UKM OCHOBHOT'O OOILIETO
o0pazoBaHusl.

[ToaroroBka Kk OCHOBHOMY
roCy1apCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00y4aronuXcs,
BBIOPABIIIKX ATOT YYEOHBIH
npeaMer

JIEMOHCTpAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYTHYIO
I'PaMOTHOCT:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

JUIS HAYYHOT'O OOBSICHEHUS (DU3NICCKUX
SABJICHUM B OKPYKAIOLLIEW IPUPOJIE,

B IIOBCEIHEBHOM KU3HH U BBISBIEHUS
(hU3UYECKUX OCHOB PsiJla COBPEMEHHBIX
TEXHOJIOTHU;

— MPUMEHEHHUS OCBOCHHBIX
OKCIIEPUMEHTAJLHBIX YMECHUN

JUTSL ICCTIETOBaHMSI (PU3UYECKUX SIBJICHUH,
B TOM YHCJI€ ISl IPOBEPKHU THUIIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEO0JIaratoIuX UCIOJIb30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/iesoB Kypca PU3UKH.
BelonHeHye 1 3a1uTa rpynnoBbIX WK
VHAMBU1yaJIbHBIX IPOEKTOB, CBSI3aHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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