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INOACHUTEJIBHASA 3AIINCKA
[Iporpamma mo ¢u3nKke Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUs COCTABJIICHA HAa OCHOBE
NOJIOKEHUH W TpeOOoBaHMI K pe3yJbTaTaM OCBOCHHS Ha YriayOJEHHOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, TpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHOi paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeamera « Ouznkay.

Copnepxanue mporpaMmsbl 1Mo (U3MKE HAMPABICHO HAa YIOBICTBOPEHHE MOBBIIICHHBIX
3aMpocoB O0yYaIOLIUXCS, CTPEeMAIIUXCS K 0oyiee TIIyO0OKOMY OCBOEHUIO (DM3MUYECKUX 3HAHUM, U
Ha (opMupOBaHME ECTECTBEHHO-HAYYHOH TI'paMOTHOCTH oOydarommxcs. B mporpamme mo
¢u3uKe yUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanusauuu TpedoBanuit ®I'OC
OOO k mnaHupyeMbIM JUYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX IIPEIMETOB Ha YpPOBHE OCHOBHOI'O
o01rero oOpa3oBaHusI.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepuala 1o rojiam
oOyueHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpX aHUs M Y4E€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3aHUU paboyel MPorpaMMBl 10 y4eOHOMY MPEAMETY.

®du3snka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MMPEIMETOB,
MOCKOJNIbKY (PH3UYECKHE 3aKOHBI JIKaT B OCHOBE MPOIECCOB M SIBICHHI, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAyYHOrO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOITYYEHMsI TOCTOBEPHBIX 3HAHUM O MUpE.

Opna w3 TNMaBHBIX 3a7ad (pU3NYECKOro 00pa3oBaHUSl B CTPYKType oOuiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe Yy
00y4aromuxcs.

N3yuenne ¢usnku Ha yriayOJa€HHOM ypOBHE TIPEAINOJaraeT yBEpPEeHHOE BIaJCHUE
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB!

HAy4YHO OOBSACHATD SBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAayYHOI'O UCCIIeIOBAHUS;

MHTEPIPETUPOBATh JaHHbIE U HCIOJIb30BaTh HAy4YHBIE J0KA3aTeIbCTBA ISl MOJIYYEHUS
BBIBOJIOB.

[lenn usyueHus (U3MKUM HAa YpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpTaHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00111€00pa30BaTEeNbHbIE IPOrPaMMBL,
yTBep)kAEHHON pemenneM Komnernn MununcrepctBa npocsemenust Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [IK-4BH).

Llenu u3yuenus Gpu3MKu Ha yrayOaEHHOM YpOBHE:

pa3BUTHE HMHTEpeca W CTPEMIIEHHS OOydalolMXCsl K HAayuyHOMY H3YyYEHHIO HPHUPOJIbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABIEHUH O HAy4yHOM METOoA€ TMo3HaHUs U  (GOPMUPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPY’KAIOLUM SIBJICHUSM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa M3y4YeHUs OCHOB CTPOEHUS
MaTepuy U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE YMEHUN MPUMEHATh GU3NYECKUE 3HAHUS U Hay4YHbIE 10Ka3aTeIbCTBA JUIsS
0OBSICHEHUS OKPY KAIOIIUX SBJICHUIA;

dbopMupoBaHUE MpeNCTaBICHUM O ponu (PU3MKU A pa3BUTUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TpPEACTAaBIEHUH O BO3MOXHBIX chepax Oyayuiel mnpodeccruoHalIbHON
NESTEIIbHOCTH, CBSI3aHHOW C (U3MKOW, MOJATOTOBKAa K JanbHEilieMy OOyd4eHHI0O B ITOM
HaIlpaBJICHUY;

¢dbopMHpOBaHKE TOTOBHOCTHU K JalibHEHIIEMY W3Y4EHHUIO (DU3UKH HA yriyOIEHHOM ypOBHE
B paMKax COOTBETCTBYIOIIUX MPpoduiIeii 00ydeHHsI Ha YPOBHE CpEIHEro 00IIero oopa3oBaHusl.



JlocTkeHre S3TUX IeNlell mporpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETrO
o0Opa3zoBaHust 00eCIIeUNBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:

NpUOOpEeTEeHNE 3HAHUW O JIUCKPETHOM CTPOCHHMH BEIIECTBA, MEXAaHMYECKHX, TEIIOBBIX,
AJIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpHOOpEeTEeHNE YMEHUU aHaTU3UpPOBAaTh U OOBICHITH (PU3MUECKHE SBICHUS HA OCHOBE
U3yYEHHBIX (PU3MYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX M KAYSCTBEHHBIX 3a7a4, TPEOYIONINX CO3/IaHus U
UCTIOJIb30BaHUsT (PH3MUECKUX MOJIEICH, BKIIOYAs TBOPYECKHUE W MPAKTUKO-OPHCHTHUPOBAHHBIC
3a]1a4u;

pa3BUTHE HCCIICAOBATCILCKUX YMCHHUW: HAOJIONATh SIBICHUS U HM3MEPATh (PU3UUCCKUE
BEJIMYMHBI, BBIIBUTATh TUIOTE3Bl U MpEaaraTth SKCIEPUMEHTAIbHBIC CIIOCOOBI MX MPOBEPKH,
IUIAHUPOBaTh W TIPOBOJMTH OIBITHI, SKCIEPUMEHTAJIbHBIC HCCICIOBaHUS, AHAIU3UPOBATH
MOJTyYEHHBIC JaHHBIC U JIeTaTh BHIBOJIBI;

OCBOCHHE MPHUEMOB pabOTHl ¢ WHpopManuell (U3NYECKOTO COJCPXKAHMS, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHUSAX (DU3UKK, HHTEPHpETalus H KPUTHUECKOE
OlICHUBaHKE WHPOPMALINY;

3HAKOMCTBO €O cdepamu MpodeCCHOHATHHON NEATEIBHOCTH, CBA3AHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTHIKECHUSIX (DPU3UUCCKOIN HAYKH.

Ha w3yuenune ¢usuku (yriayOn€HHBIH YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus orBoauTcs 340 yacos: B 7 kimacce — 102 vaca (3 yaca B Heaeno), B 8 kiacce — 102
yaca (3 gaca B Hezieln0), B 9 kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEPKXAHUE OBYYEHUA
7 KIIACC
Pa3nes 1. ®dusnka u e€é posib B IO3HAHUM OKPY/KAIOLIEr0o MUpa.

®u3rka — HayKa O mpupojie. SBieHus: Npupoabl (3MEMEHTH COAEpPKaHUsI, BKIIOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3MUECKUE SBICHUS: MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ousnueckue BenuuyuHbL. PasmepHocTh. EnunHunel ¢usudeckux BenuuuH. M3mepenue
¢busznyeckux BenuuuH. OTanoHbl. Pusznyeckue npubopel. llena nenenus. IlorpemHoctsb
u3mepenuii. [IpaBuna Oe3omacHoro Tpyaa mpu pabore ¢ JabOpaTopHBIM 000PYIOBAHHUEM.
MexnyHapoanas cuctema eauHul. [lepeBos BHecucTeMHBIX eMHUL] B eAMHUIBI CU.

Kak ¢u3uka u npyrue ecTeCTBEeHHbIE HAyKH H3y4yaroT NMpHpPoRy. EcTecTBeHHO-HAayYHBIN
METOJI TO3HaHMs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HalmomaemMoro spieHus. Onucanue
bu3nYeCKuX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS.

®uznyeckue MpuOOPHl U MpolEnypa NPSMbIX HU3MEPEHUN aHAJOTOBBIM M LU(POBBIM
puoOpoOM.

Jlabopamopuwvie padbomut u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.

N3mepenne paccTOsSTHUAN.

N3mepenwne momaau u 0obéma. MeTo majeTk.

W3mepenne BpeMeHHU.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.

Omnpenenenue pazmMepoB MaibIX Tea. MeToJ psiioB.

[IpoBenenune wuccnegoBaHUsT MO NPOBEPKE TUIOTE3bl: JAJbHOCTh IMOJETA IIapUKa,
MYIIEHHOT0 TOPU30HTAJIHO, TEM 0O0JIbIlIE, YeM OOJIBbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMBITHI, JOKAa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTull BemiecTBa. CBSI3b CKOPOCTH JBMKEHHSI YaCTULl C TeMIEpaTypoil.
bpoynoBckoe nBuwxkenue. duddysus. BzaumopelcTBhe dYacTHIl BEIIECTBA: NPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOCHHME Ta30B, KHUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMocBs3b MeEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nudpdysun.

Habmonenue siBneHUi, OOBSCHSIOMMXCS MPUTSDKEHUEM WM OTTAJIKMBAaHUEM YaCTHUIL
BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHHEM (oTorpaduii).

OnpIThI 1O HAOJIOIEHUIO TETNIOBOTO PaCIIMPEHUs ra30B.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBHE TeJl.

Mexannueckoe asuxeHue. IlyTe u nepemenieHue. PaBHOMEpHOE M HEpaBHOMEPHOE
neuxkeHre. CBoOOIHOE MajeHHe Kak IpUMEp HEpaBHOMEPHOro JBHKeHUs Tesl. CKopoCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T myTH U BpeMEHU IBUKEHUSI.

I'paduku 3aBUCMMOCTEN BETUYMH, OMHUCHIBAIOIIMX JABMKeHHE. OOmue MnoHATHS 00
OTHOCHUTENIBHOCTH JBMXKEHMS. CII0)KEHHE CKOPOCTEN JUIsl TEJ, IBUKYILUXCS TapaljIeNIbHO.

SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl KakK MNpUYMHA W3MEHEHHS
CKOPOCTH JABI)KEHHs Teld. Macca Kak Mepa MHEPTHOCTU Teja B NOCTYNAaTEIbHOM JBM)KEHHH.
[TnoTHOCTH BemiecTBa. CBsI3b MIIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €IUHUIE 00BbEMA BEIIEeCTBA.
Cwmecu u ciaBbl. [loBepXHOCTHAS 1 TMHENHAS IUIOTHOCTb.



Cuwia kak XxapakTepuctuka B3aumojenctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepeHne cuiabl C NMOMOIIBID JWHAMOMeETpa. fIBieHue TAroTeHuss U cwia TshkecTH. Cuiia
TSKECTH Ha Jpyrux rmiaHerax. Bec tema. HeBecomocth. CriokeHUE CHII, HAIPaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHne CKOIbXKEHUSI U TPEHUE MOKOs,
BsI3KO€ TpeHue. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Habnronenrne MexaHU4ecKOro JBUXKEHHUS Tea.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

HaburoneHue siBjaeHUs] MHEPLUH.

Habmroienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TEI.

CpaBHeHHME Macc MO B3aUMOJCHCTBHUIO TEJl.

Cio’keHue CuJl, HallpaBJICHHBIX MO OJHOU MPSIMOIA.

Jlabopamopusie pabomsl u onvinot.

Onpenenenue CKOPOCTH pPaBHOMEPHOTO MABMXKEHUS (IIapHKa B IKUAKOCTH, MOZEIU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

Onpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa M0 HAKIOHHOU
IJIOCKOCTH.

Ornpezenenye mI0THOCTUA TBEPAOTO Tea.

OnBITEI, JEMOHCTPHPYIOIIHE 3aBHCUMOCTHh pPACTsOKEHUs (IedopMaliiu) MPYKUHBI OT
MPUIIOKEHHOM CHUIIBI.

OnBIThI, TIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT CHUJIbI IaBJICHUS
U XapaKTepa CONPUKACAIOIIMNXCSA TOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH M Ta30B.

Jasnenue. Cuna naBienus. CriocoObl YMEHBIICHUS U yBeNWYeHUs AaBlieHus. JlaBneHue
ra3a. 3aBHCHUMOCTb JIaBJICHUS Ta3a oT 00bEéMa U Temmeparyphl. [lepenada naBieHust TBEPIABIMU
TeJaMU, )KUJKOCTSIMU U ra3amu. 3akoH [lackans. [TneBMaTnueckue MamivHsl.

3aBUCUMOCTh JaBJICHUS KUAKOCTH OT TIIYOMHBI TMOTrpyxeHus. [uapocraruueckuit
napagokc. Coobmaromuecs: cocyapl. ['napaBnnyeckue MexaHu3mbl. Mcmonb3oBaHnEe BBICOKHX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIPOBOAA.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHOM
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BelTankuBaromias (apXxuMe10Ba)
cuna. 3akoH Apxumena. YclloBUE BO3HHUKHOBEHHS BBITAIKUBAIOLIEH (apXUMENOBOIl) CHIIbI,
noarekanue. [1naBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckwii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

Cudomn.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM B JKUIKOCTh YacTU Tela U
MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUIAKOCTH.

VYcnoBue miaBaHus TeN: TJIaBaHWE WIIN MOTPY)KEHUE TEll B 3aBUCHMOCTH OT COOTHOIIEHUS
MJIOTHOCTEN Tejla U KUJKOCTH.

Jlabopamopnwvie padbomut u onvimol.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYXKEHHOW B KUAKOCTH
YacTH TeJa.

Omnpenenenne BHITATKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTD.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIECH CHJIbI, JEUCTBYIOIIECH HA TEJIO B KUIKOCTH,
OT Macchbl Tena.

OnbITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIbI, ICHCTBYIONIEH Ha TEJIO
B )KUJIKOCTH, OT 00BbEMA MOTpyKEHHOM B KUIKOCTh YaCTH T€Ja U OT MJIOTHOCTH KUIKOCTH.



KoHcTpyupoBanune apeoMerpa WM KOHCTPYMPOBAHHME JIOAKA M OIpEAelieHHe €&
TPy30H0ABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeEprusi.

Mexannueckasi paboTa JJi CUJI, HallPaBJIEHHBIX BIOJb JIMHUU NIepeMelieHnsl. MOIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, BOPOT, OJOK, IMOJKMCHACT, HAKJIOHHAs IUIOCKOCTb,
HO>KHUYHBINA MeXxaHn3M. MomeHT cuibl. PaBHoBecue ppruara. [IpaBuno momenToB. [Ipumenenue
IpaBWJia paBHOBEeCHs] pblyara K OnoKy. «3omoroe mpaBuio» Mexanwku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanuueckass sHeprus. KuHeTrnueckas W TOTEHLManbHas »dHeprud. IlpeBpaiienue
OJIHOTO BHJIA MEXAHWYECKOM 3HEPTrUU B APYrol. 3aKOH COXPAHEHMS W NPEBpAIICHUS YHEPTUU B
MEXaHUKe.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

HccenenoBanue ycaoBUi paBHOBECUS pblyara.

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

N3yuenune mpaBuia peryara Jyisi OJBUKHOTO U HEMOJABUKHOTO OJIOKOB.

Omnpenenenne KIIJ] moaBuXHOTO U HEMOBUKHOTO OJIOKA.

Ornpenenenne paboThl CUIIbI YIPYTOCTH MPU MOIBEME TPY30B MPU MOMOIIHU MOABUKHOTO
OIoKa.

N3yuenune 3akoHa COXpaHEHUST MEXaHUYECKOW SHEPTHH.

8 KUIIACC
Pa3neu 6. TenJioBble siBJIeHUs.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHMs BemlecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OIbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucraminueckue u
amopdublie Tena. I'padeH — HOBBIM MaTepual A1 HOBBIX TEXHOJIOTUH. TeXHOJIOrMH MOTyUYeHHUs
HCKYCCTBEHHBIX aiMa30B. OObSICHEHHE CBOMCTB Ia30B, *KHAKOCTEH M TBEPIBIX TEJ Ha OCHOBE
MIOJIO)KEHUN MOJIEKYJISIPHO-KUHETHUECKON TeopuH. [loBEpXHOCTHOE HATSKEHUE, CMAauMBaHUE,
KalWUISIpHBIE sBJIeHUs. TemoBoe paciiMpeHHe M cyKaThe. 3aBUCUMOCTb JIaBJICHHUS Ta3a OT
00bEMa, TeMIepaTyphl.

Temnepatypa. CBs3p TemmepaTypbl CO CpeJHEH KHHETHYECKONW HHEeprueil TeraoBOoro
JBUKEHHUS YyacTull. TeMnepaTypHbIe IIKaJIbI.

Buytpennsist sHeprusi. CriocoObl M3MEHEHHsS BHYTPEHHEH SHEepruu: Tervionepenaya u
coBepieHre paboTel. Buasl Temonepenaun: TemIONpOBOIHOCTh, KOHBEKLIUS, H3TydeHue. Bus
TEIUIoNepe1auy B IPUpPoie U TexHuKe. HeoOpaTUMOCTh TEMIOBBIX MPOILIECCOB.

KonnyectBo TemnoTel. YienbHass TEMIOEMKOCTh BellecTBa. TeriooOMeH U TemIoBOe
paBHOBecue. 3akoH HploToHa-Puxmana. YpaBHeHue TenaoBoro 6anaHca.

[InaBneHne U OTBEpAEBAHNE KPUCTAJUIMUECKUX BEIIECTB. Y I€NIbHAs TEIJIOTA IUIABJICHUS.
[TapooOpa3oBanne w  koHaeHcanusa. Mcmapenme.  Kumenwe.  YaenbHas — Teriora
napooOpa3zoBaHMsa. 3aBUCHUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc()epHOro J1aBJEHUS.
HacplleHHsIi 1 HeHAChIEHHBIN Map. BiaxxHOCTh BO3ayXa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Tpunuuner pabotel TeruoBbix asurareneid. KIIJ rtemnoBoro asurartens. TeruioBbie
JBUTATEIIN U 3allUTa OKPY>KaoIel cpepl. TemnoBple MOTEPU B TEIIOCETSX.

3aKOH COXpaHEeHMsI U MTPEBPALICHHS SHEPTUH B MEXaHUYECKUX U TEIUIOBBIX Mpolieccax.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6monenue nuddysun.

Habmionenue sBiIeHMI TOBEPXHOCTHOTO HATSHKEHUS, CMAuMBaHMS M KalWUISPHBIX
SIBJICHUU.

Habmroienue TemnoBoro pacimpeHus Ted.

M3MeHeHue naBIeHM ra3a pH M3MEHEHHH 00bEMa 1 HarpeBaHUM WIIH OXJIAXKICHUH.

[IpaBuna n3mMepeHus TeMIepaTypsl.



Bunae! Tenonepenayn.

OxnaxieHre Ipu COBEPIICHUH paOOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEIIIHUMU CUJIAMHU.

CpaBHeHME TEMIIOEMKOCTEN pa3INyHbIX BEUIECTB.

Habmonenue kumneHus.

Habmtoienue nocTostHeTBa TeMIEpaTyphl MPH TIaBJICHUH.

Mopnenu TennoBbIX ABUTaTeNEH.

Jlabopamopuwvie padbomwt u onvimol.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepenue temreparypbl IOpH IOMOILIM SKUJKOCTHOIO TEpPMOMETpa U JaTyuka
TEMIIepaTyphl.

OnbITH 10 HAOJIIOACHUIO TETIOBOTO PACHIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE IINPUIA.

HccnenoBanue 3aBUCMMOCTY JaBJIEHUS BO3yXa OT €ro 00bEMa U TEMIIEPATYPHI.

[IpoBepka rumnore3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI  CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.

Habmionenue n3MeHeHUs BHYTpPEHHEW JHEpruM Tejla B pe3yjbTaTe TeIllionepeaadud u
paboThl BHEITHUX CHII.

HccnenoBanue sBleHUs TETNIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpsSiueit BOJIBI.

OmnpeneneHyue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOW MPH TEIJIO0OMEHE C HarpeThiM
METaJUIMYECKUM LUINHAPOM.

OmnpeneneHne MOIHOCTH TEIUIOBBIX MOTEph (3akoH HbtoToHa-Pruxmana).

Onpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiecca uCapeHus.

OnpeneneHne OTHOCUTENIBHOMN BIAKHOCTH BO3yXa.

Onpenenenue y1eabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DiiekTpH4ecKue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aNeKTpUYeCKUX 3apsioB. B3anMmopelicTBre 3apsKEHHBIX
ten. 3akoH KynoHa.

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepno3unuu
ANIEKTPUUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurtenn snexTpudeckux 3apsioB. DJIEMEHTapHbIA snekTpudeckuil 3apsa. CtpoeHue
atoMa. [IpoBOJHUKH, NUANEKTPUKH U IOJIYNPOBOJHUKH. 3aKOH COXPAHEHHS DJJIEKTPUYECKOTO
3apsaa.

ONEKTPUYECKUA TOK. YCIOBHMS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B METAJUIAX, JKUIKOCTSX U ra3ax.

Onekrpuueckas 1enb. Cuia Toka. DJIeKTpUUYecKoe HapsbkeHne. AMIEpMETP U BOJIBTMETP
B IIENIM NIOCTOSTHHOTO TOKa. CONpOTHBIIEHNE IPOBOIHUKA. Y IENBHOE CONIPOTHBIIEHUE BEIIECTBA.
3akon Oma juis yyacTka nenu. [lociaenoBaTenbHoOe U MapaiebHOE COEAMHEHNE POBOIHUKOB.
O/IC B nenu noctossHHOrO Toka. 3akoH Oma juist monHo nemnu. IIpaBuna Kupxroga. Pacuér
MIPOCTHIX JIEKTPUUYECKUX Lenel. HennmHenHple 3J1eMEHTHI.

PaboTa n MOIIHOCTB JEKTPUUECKOro Toka. 3akoH Jlkoynsg-JleHna. DiaexkTpudyeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
anekTpudeckoro Toka. OneiT Ammnepa. IlpuMeHeHne a1eKTpoMarHuToB B TeXHMKE. JlelicTBue
MarHUuTHOTO TOJISI Ha MPOBOJHUK C TOKOM. Cuia Amriiepa W omnpeaelieHUue €€ HampaBJICHHUS.
ONeKTpoABUTaTENb IOCTOSHHOTO TOKa. Vcnosb30BaHUE B3JIEKTPOABUIATENEH B TEXHUYECKHX
YCT-pOMCTBAxX U Ha TPAHCIIOPTE.

Oneitel  @apagess. SIBneHue  aneKTpomMarHuTHOM  uwHAykuuu. IlpaBuio  JleHna.
Onektporedeparop. CrocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX HHEPTUU. DKOJOTHYECKHE MPOOJIeMbl dHEPreTHKH. TOIIuBHBIC
3JIEMEHTHI U ANEKTPOMOOKITH.

Hemoncmpayuu.



DneKkTpuszanus Ted.

JIBa poJia ANEeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.

YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsT MHIYKLHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

MonenupoBaHue CHIOBBIX JHHHHA 3JIEKTPUUECKOTO TOJI C IOMOIIBI0 OyMasKHBIX
CYJITAHOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

M cTOYHMKHY ITOCTOSIHHOTO TOKA.

JleficTBUS 3EKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIit pazps.

W3mepeHue cuibl TOKa aMIIEpMETPOM.

W3mepeHne 3IeKTpUYECKOro HaIPsIKEHUS BOJIbTMETPOM.

Peocrar n marasu conpoTHBIEHUH.

B3anMozeiicTBre OCTOSIHHBIX MarHUTOB.

MonennpoBaHue HEBO3MOKHOCTH Pa3zie/IeHUs OJICOB MarHUTa.

MopenupoBaHue MarHUTHBIX MOJIEW TOCTOSIHHBIX MarHUTOB.

OmneiT DpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

Onbitel Dapanes.

DIIEKTPOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomut u onvimol.

OnbIThHI 1O HAOTIOIEHUIO ANIEKTPU3ALUHU Tell IPU COMPUKOCHOBEHUH U UHAYKIIHEH.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJI HA POBOJIHUKU U AUDIECKTPUKH.

COopka 1 uCIbITaHUE YIEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, TPOTEKAIOIIET0 YePe3 Pe3UCTOP, OT HAIPSKEHUS
Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO COMPOTHBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONEPEUYHOI0 CEYEHUsI U MaTepHaa.

Omnpenenenue yieabHOro CONMPOTUBIIEHUS TPOBOIHUKA.

[IpoBepka mpaBuiia CIOKEHHUS HAIPSHKEHUN TPU MOCIEAOBATEIbBHOM COEIWHEHUH JIBYX
PEe3UCTOPOB.

[IpoBepka mpaBuia 7151 CUIJIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenne DJIC 1 BHyTPEHHETO COMPOTUBIIEHUSI HCTOYHHKA TOKA.

[TpoBepka npasun Kupxroda.

[TpoBepka BbinoaHeHMs 3aKkoHa OMa 115 TOJIHOM LIETIH.

W3yueHne  BOJIBTAMIEPHBIX  XapAKTEPUCTHUK  HEJIMHEHHBIX  3JIEMEHTOB  (JIaMIIbI
HaKaJMBaHUS WX MOJYNPOBOJHUKOBOTO IM0/1A).

Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PEe3UCTOPE.

Omnpenenenne KIIJ] narpesaresns.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB TP UX O0BbETUHEHUH U Pa3e/ICHUH.

Uccnenoanue neicTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUSI KAaTYyIIKU C TOKOM M
MarHuTa OT CHJIbI M HalpaBJEHUs TOKAa B KaTYIIKE W OT HAMW4Us (OTCYTCTBHUS) CEpJACYHUKA B
KaTyIIKe.

N3yuenne neiicTBUS MarHUTHOTO TIOJISI HA IPOBOIHHUK C TOKOM.

KoncTpyupoBanue u u3ydeHue paboThl AIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeabHON YCTAaHOBKH.

OnbIThl MO HKCCIAEAOBAHUIO SBJIICHHUS JIIEKTPOMAarHUTHOM WHIYKIUU: HCCIEIOBaHUE
W3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUSI NHIYKIMOHHOTO TOKa.



9 KJIACC
Pasnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBuxkeHHe. MarepuanbHas Touka. CrocoObl OMHUCAaHUS MEXaHUYECKOTO
JBIDKCHUS: TaONMUHBIN, Tpaduueckuii, aHamutudeckuid. Cucrtema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBUKEHUS.

BekTopHble BEIMYUHBI, ONEpaluu C BEKTOpPAMH, IPOEKIUH BeKTopa. Pammyc-BekTop
MaTEepUAIbHON TOUYKH, NIEPEMEILLICHUE HA TJIOCKOCTU. PaBHOMEpHOE MPSMOJIMHENHOE JBUKEHHUE.
HepaBHomepHOe mnpsmonuHelHoe aBukeHue. CpeldHsss M MIHOBEHHash CKOPOCThb Tella IpHU
HEPaBHOMEPHOM JIBH>KCHHH.

Yckopenue. PaBHOyckOpeHHOE MPSMOJIMHEHHOE JBUXKEHUE. YCKOpEHHE CBOOOIHOIO
nageHus. Onertel [Nanunest.

['padmyeckas nHTEpHIpeTaIis YCKOPEHUs, CKOPOCTH, IPONUICHHOTO MYTH U MepeMeIleHuUs
JUTSL IPSIMOJIMHEMHOTO JIBUXKEHUS.

JIBuxkeHue tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JBr>keHrE 1O OKpYKHOCTHU. JIMHEHHAsi CKOPOCTh, YIJIOBAasi CKOPOCTh, MEPUOJ U YaCTOTa
oOpallleHusi NP PaBHOMEPHOM JIBIXKEHHUH MO OKpPYXHOCTH. CKOpPOCTh U YCKOpPEHHE IpHU
JIBUYKEHUHU 10 OKPY>KHOCTH.

BexkTop cunbl. PaBHOAEHCTBYIOIIAS CHTIA.

IlepBbiit 3akoH HproToHa. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYHEPIIO3UIUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHHUS CKOJIBKEHHSI, CHJIa TPEHHS
nokosi, Ipyrue Buabl Tperus. Koaddunuent tpenus.

JIBr>KeHUE TeJ M0 OKPY>KHOCTH MO IEUCTBHEM HECKOJIBKUX CHIL.

3akoH bepnymm u noabémHas cuiia Kppuia. COBpEMEHHBIE JIETATENIbHBIE allapathl, Cyaa
Ha TIOJIBOAHBIX KPBUIbSX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. [[BMkeHHWE moe3na Ha
MarHUTHOM MOJTyIIKeE.

Cwiia TSKECTH U 3aKOH BCEMUPHOTO TATOTCHUS. J|BUKEHUE TEJl BOKPYT TPaBUTAIMOHHOTO
1eHTpa (B ToM uucie rianeT Bokpyr Comuna). [lepBas kocmuueckas ckopoctb. HeBecoMocTh u
Meperpy3KH.

PaBHOBecue maTepuanbHON ToukH. AOCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. W3meHenue wumnynbca. WMmynse cunbl. YOopyroe H  HEyHnpyroe
B3aUMO/ICCTBUE. 3aKOHBI U3MEHEHUS U COXpPaHEHUsI UMITYJIbca. PEakTUBHOE JIBIIKEHHUE.

Mexannyeckass paboTa U MomHOCTb. PaboTa cunm TskecT, ynpyroctu, TpeHus. Cs3b
sHeprun U padothl. [loTeHIManpHas HEPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH U3MEHEHHS U COXPaHEHUSI MEXaHUYECKOM YPHEPTHUH.

Hemoncmpayuu.

HabGmronenrne MexaHU4eCKOTo JBMKEHHUS Tela OTHOCUTEIBHO PA3HBIX TEJl OTCUETA.

CpaBHeHME MyTeW U TPAGKTOPHM IBHXKEHHS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HBIX
TEJ OTCUETA.

N3mepennie CKOpOCTH U YCKOPEHUSI MPSAMOJIUHEHHOTO ABUKEHUSI.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmronenne ABMXEHUS TeNa MO OKPY>KHOCTH.

HaGnronenne mMexaHWuecKux SIBICHWW, MPOUCXOANIUX B cucTeMe oTcuéra «Temexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KCHUU OTHOCUTENFHO KabuHeTa (GU3HKH.

HaGnronenue paBHOBeCHst Tel, CBOOOJHOTO TAaJACHHS, KoJIeOaHWUsS MasTHUKA B
WHEPUHUAIbHBIX CUCTEMAX KaK MOJTBEPKACHUE MPUHIIMIA OTHOCUTEIBHOCTH.

3aBHUCUMOCTbH YCKOPEHHS T€Ia OT €r0 MacChl U IEUCTBYIOIIECH HA HETO CHUJIBI.

Habmronenue paBeHcTBa CUIT IPU B3aUMOICHCTBUU Tell.

N3menenune Beca Tena npu yCKOPEHHOM JIBH)KCHHH.

Ilepenaya uMIysabca Ipyu B3aUMOJAEHCTBUU TEIL.

[IpeoOpazoBanms YHEPTUU TTPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHue UMITYJIbCca MPU a0COMOTHO HEYIIPYTOM B3aHMMOICHCTBHH.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUH.

Habmronenne peakTHBHOTO JBUKCHHUSI.



CoxpaHeHue SHEPTHH IPU CBOOOTHOM TaJICHHH.

CoxpaHeHue 3HepTruy Ipu JBUKEHUH Teja Mo JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomsl u onvinol.

KoncTtpyupoBanue Tpakrta 1Jig pa3roHa u AajbHEHIIero paBHOMEPHOT0 IBM)KEHUS [IapuKa
WIM TEJIEKKHU.

Onpenenenue cpenHed CKOPOCTH CKOJIBKEHHUS Opycka WM JBWKEHHS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

Onpenenenue yCKOpEeHHs Tela MpPU PABHOYCKOPEHHOM JIBIJKEHHUH II0 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHXKEHUH 0e3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciu NpU PaBHOYCKOPEHHOM ABMKEHMM 0€3 HayaJllbHOM CKOpPOCTH
IIyTH OTHOCATCS KaK psiJi HEYETHBIX YUCEIl, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue IBUKEHUS Teja, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAaJIbHOTO JaBJICHHUS.

Onpenenenne kodhduueHTa TPEHUS CKOIBKCHHSL.

Onpenenenne KECTKOCTU MPYKHUHBI.

HccnenoBanue 3aBUCMMOCTH CHUJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTEIEHU
neGopManuu Npy>KUHBI.

Onpenenenne pabOTBl CHIBI TPEHHUS MPU PABHOMEPHOM JABW)KCHHUU Tella IO
TOPU30HTAJILHOM TOBEPXHOCTH.

Onpenenenne pabOThl CHUIIBI YIOPYTOCTH NpHU MOABEME TIpy3a C HCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHWH: TEpPHOJ], 4acToTa,
amuntyaa. ['apmonnueckue konebanus. 3aryxaroniue kKonebaHus. BeiHyXIeHHBIE KOJeOaHus.
Pe3onanc.

MaremaTnueckuil U NpyXUHHbIA MasTHUKU. [IpeBpalieHne sHeprun npu KosedaTeIbHOM
JIBY)KCHUH.

Mexanuueckue BosHBL. [IpojoibHBIE U MonepeyHble BOJIHBL. CBOWCTBA MEXaHWYECKHUX
BOJIH: MHTepdepeHuus u audpakuusa. [[nvHa BOJHBI U CKOPOCTh €€ pacHpOCTPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM Telle, CeHCMUUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u oTpakeHue 3Byka. ' pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHC
B akyctuke. MH}pa3Byk u ynbTpa3ByK. lcmonp3oBaHMe yIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

Hemoncmpayuu.

Habmonenune xonebanuii Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaGnronenue koneGaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.

Habumronenne BbIHY X /1€HHBIX KOJIe0aHUN U pe30HaHca.

PacnipocTpanenue npoJoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).

Hab6nronenue natepdepeHuu U U paxkiiii BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHl pe3oHaHC.

Jlabopamopusie pabomul u onvimot.

Omnpenenenne 4acToThl U Neproia KojaeOaHuii MaTeMaTHYecKoro MasTHUKA.

Onpeznenenue 4acTOTHI U MEpHOJa KoleOaHUH IPYKUHHOTO MasiTHUKA.

WccnenoBanue 3aBUCHMOCTH Teproa KoJieOaHW Tpy3a Ha HUTU OT JJIUHBI HATH.

HccnenoBanue 3aBUCUMOCTH TEpHOAA KoleOaHWH NpPYKUHHOTO MasTHHKAa OT MAacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH MEPHOA KOJeOaHuil Tpy3a, MOABCIICHHOTO K JICHTE, OT MacChl

rpys3a.

OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD IICPUOAa KOHe6aHHﬁ MMPY>XUHHOT'O MassiTHUKA OT
Macchl rpy3a M KECTKOCTH MPYKHHBI.

H3mepeHne yCKopeHus CBOOOIHOTO MaICHHUS.



Pa3nes 10. D1eKTpoMarHuTHoOe 10Jie M 3JIEKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 3eKTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJH JJIsi COTOBOM
cBs3u. Pagnosnokanusa. KocMuueckas cBSI3b.

OnexkTpoMarHuTHas mpupoaa cBera. CkopocTh cBera. BoyiHOBbIE CBOiicTBa cBerta:
uHTephepeHIus U TudpaKiius.

Hemoncmpayuu.

CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepentys u audpaxius cBeta.

Jlabopamopuwvie padbomwt u onvimol.

N3yueHne CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tesie(oHa.

[TpoBeneHmne onbpITOB O HAOJIOIEHUIO HHTEp(EepeHITNN U TUDPAKIIHN CBETA.

Pa3znea 11. CBeToBLIe IBJICHNUS.

JlyueBass monenb cBeta M reomerpuueckas ontuka. Mcrounuku csera. lIpsimonuuerinoe
pacnpoctpanenue cBera. 3armenusi Comnna u Jlynel. Otpaxkenue cera. [limockoe 3epkaio.
3akoH oTpaxeHnus csera. [locrpoenne nzodpaxenuii, chopMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. llomHoe oTpaxeHue cBera.
Hcnonb30BaHKEe MOTHOTO OTPAXKEHHS B ONITHYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xon myder B nuH3e. Dopmyna ToHKOW IWH3BL [locTpoeHne H300pakeHUH,
c(OpMUPOBAHHBIX TOHKOM JHH30M. OmnTuueckas cuctema (oToamnmnapara, MHUKPOCKOMa U
Teneckona. ['na3, kak onTuyeckas cuctema. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B cekTp. OnbiTel HptoToHa. CrioskeHue CeKTpaIbHBIX [IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tosryuyenue n300paxeHUi B IIIOCKOM 3€pKaJie.

ITpenomiieHue cBeTa.

OnTH4ecKkuii CBETOBO/I.

Xon stydelt B coOuparomei JuHse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonyyenne n300paxeHnit C MOMOIIBIO JIMH3.

[Tpunuun neiictBust Gporoannapara, MUKPOCKOIIA U TEJIECKONA.

Mogens riasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tony4yenue 6enoro ceera Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopmnwvie padbomot u onvimol.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yTJja IaJeHusl.

N3ydeHnue cBOMCTB M300pa’keHUs B IUIOCKOM 3€pKale.

HccnenoBanyre 3aBUCHMOCTH YIUIa MPEJIOMIIEHHS OT YIJIa MaJ€HUs CBETOBOIO Jy4ya Ha
IPaHULIE «BO3AYX—CTEKIION.

[Tonyyenne n300paXkeHUH C MOMOIIBIO COOMPAIOLIECH JTHH3BI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITHYECKON CHIIBI COOMparoIei INH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHIEKTP.

OnpITHl MO BOCHPUSATHIO I[BETA MPEAMETOB MpPH HX HAOMIOACHUHM 4Yepe3 IBETOBBIE
(GUIBTPBI.

Paznen 12. KBanToBbIe siBJIeHMS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. HMcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnass Moaens aromMHoro siapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
noyiypacnaza aroMHbIX sijep. JleficTBUe paJMOaKTUBHBIX W3JIyYEHUH Ha KUBBIE OpPraHU3MBI.
3amura OT paliOaKTUBHOTO U3Ty4YEHHUS.

SAnepHble peakyy. 3aKOHbI COXPaHEHUs 3aps0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3H
aTOMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHTe3a u AeneHus sanep. VcrouHuku



sueprun ConHua W 3BE3N. SlnepHas »HepreTHka. OKOJOTHYECKHWE NpoOJIeMbl SAepHOM
JHEPreTHKHU.

Hemoncmpayuu.

CrHeKTphl U3JIy4eHHU U TOTJIOIICHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnekTp Boaopoaa.

Habmonenune tpekos B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOLUX U3ITy4YEHUI.

Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuwvie padbomwt u onvimol.

HaburoieHne CIrulomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIy4YECHHUS.

HccnenoBaHue TpPEKOB: H3MEPEHUE SHEPrMM YacTHIBI 10 TOPMO3HOMY IyTH (110
dororpadusm).

N3mepenue painoakTUBHOro (hoHa.

IToBTOpHTENBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpuTENnEHO-0000IAOIIMI  MOAY/Ib MpEAHA3HAYeH JUId CHUCTEeMaTU3aluud U
00001IeHUsT IPEMETHOTO COJIEPKAHMS U OTIBITA JIEATEIFHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (U3MKM yrIyONEHHOrO YpOBHsS, a TaKkKe JUIsl HOATOTOBKM K OCHOBHOMY
rOCyTapCTBEHHOMY PK3aMeHY 1O (U3HKe.

B npouecce u3yueHus JaHHOTO MOAYJIS PEATU3YIOTCS U MOJIy4aroT JaJIbHEHIIee pa3BUTHE
yueOHble JEeHCTBUS, OOECHEUMBAIOIIME JOCTUKEHHE MPEAMETHBIX M  METalpeIMETHBIX
pe3yabTaToB 00y4YeHHs, (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOM TIPaMOTHOCTU: OOBSICHEHUE U
OIMCAHKE SIBIICHUI Ha OCHOBE NMPUMEHEHHs (PU3NUECKUX 3HAHHM, NCCIIETOBATEIBCKUE TEHCTBUS
(BBLABMIKEHHME TMIIOTE3, IOCTAHOBKA IEJIM U IUIAHUPOBAHHE HCCIEIOBaHMsS, aHAJIU3 JaHHBIX U
[I0JTy4Y€HUE BBIBOJIOB).

[TpeanoururtensHoi  (GopMOil OCBOEHUS MOJIYJS SBISIETCA MPAKTUKYyM, Iporpamma
KOTOPOT'O BKJIFOYAET:

peleHne 3a7ay, OTHOCSIIUXCA K PazIMuHBIM pasfesiaM U TeMaM Kypca (HU3UKH, B TOM
YHClie 3a]1a4, UHTETPUPYIOLINX COJIEpPKaHNe Pa3HbIX Pa3/IesioB;

BBITOJIHEHHE J1a00PaTOPHBIX pabOT M OMBITOB (BKJIIOYAs paOOThI M OMBITHI U3 MepedHel K
paszenaM Kypca) B YCIOBHSIX CAMOCTOSTEIbHOTO IUIAHWPOBAHMSI IPOBEACHMSI UCCIIECIOBAHMUS,
BbIOOpa U 000CHOBaHMS METO/A U3MEPEHUS BEIMUMH, COOPKU IKCIIEPUMEHTAIbHONW YCTaHOBKH;

BBITNIOJIHEHHE NMPOOIEMHBIX 3a/1aHUi TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 1o
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH), B TOM UHUCIIE 33/1aHUH C MEXITPEIMETHBIM COJIEPKaHUEM;

paboTy Hajx TpPYNNOBBIMH WM HWHAWBUIYyaJbHBIMU IPOEKTaMHU, CBSA3aHHBIMU C
coJiepKaHueM Kypca (hU3MKH.

N3ydyeHne moBTOPUTEIbHO-0000IIAIOIIEr0 MOAYIISI MOXKET 3aKaHUMBATHCSI MPOBEICHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (HU3UKU YIiayOJEHHOTO YpPOBHS, BKIIIOYAIOLIEH 3agaHus
Pa3HOTO YpPOBHSI CIIOXHOCTU. Pe3ynbTaThl BBIOJIHEHUS JUArHOCTHYECKOH pPabOThl MOTYT
MOKa3bIBaTh CTETIEHb TOTOBHOCTH OOYYAIOUIMXCSI K OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMEHY 110
¢usnke, a TaKKe CBUIECTEIHLCTBOBaTH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHU S ITPOT'PAMMBI 10 ®U3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OFPA3OBAHU A

W3ydyenne pu3mkyd Ha ypoOBHE OCHOBHOTO OOINEro OOpa3oOBaHUsl HAMPABICHO HA JIOCTHXKEHUE
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

B pe3ynbrate u3zyuenusi Gpu3MKU Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus y 00y4aronierocs

OyayT chOpMHUPOBAHBI CIICAYIOIINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH

e ])nampuomuueckozo eocnumanua:

MPOSIBIICHUE WHTEPEca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3udeckoi
HaYKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUHCKUX YUEHBIX-(DH3UKOB;
®  2)2parxcoanckozo u 0yxo8HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYKJICHHHM OOILIECTBEHHO 3HAYMMBIX U STHYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHUI (DU3HKY;

OCO3HaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
® 3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKUX KayecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

e 4)yennocmu Hay4HO20 NO3ZHAHUA:

OCO3HAHUE LIEHHOCTH (PU3UYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAYKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;

OpUEHTALMS B JCSATEIHBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX MPEJICTAaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IBL;

pa3BUTHE HAYYHOU JTHOO03HATEILHOCTH, UHTEPECA K UCCIICA0BATEIIbCKOM IeATeIbHOCTH;

e 5)popmuposanus Kyaiomypul 300p06ba U IMOUUOHATLHOZ0 01A20NOYHUA:

OCO3HAaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, B&XKHOCTH MPaBUII O€30I1aCHOTO TOBEACHUS Ha TPAHCIIOPTE, HA I0POTraX, C ANEKTPUIECKUM
U TETUIOBBIM 000PYAOBaHNUEM B JOMAIIHUX YCIOBHSIX;

c(hopMUPOBAHHOCTHh HaBbIKa pedeKCHH, TPU3HAHKWE CBOETO IpaBa Ha OIIMOKY U TaKOTO
JKe TpaBa y JPyroro 4enoBeKa;

e 6)mpyooeozo eocnumanus:

AaKTHBHOE y4YacTHE B PELICHUM MPAKTUYECKHX 3a/ay (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3aIfy, TOpo/ia, Kpasi) TEXHOJIOTMYECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHUCIIC U QPU3HUYSCKUX 3HAHH,

MHTEpPEC K MPAKTHUIECKOMY U3YUEHHIO MPodecCcHil, CBI3aHHBIX ¢ (DU3UKOI;
®  7)IK0102U4ECKO20 60CHUMAHUA:

OpUEHTAIMSl Ha TMPUMEHEHHE (PU3WYECKUX 3HAHUM [UIs pelieHus 3aaad B 00JacTH
OKPYXAaroIIe CpeJbl, TUIIAHUPOBAHUS TOCTYNKOB U OLIEHKH WX BO3MOXHBIX IMOCIEICTBUH IS
OKPYXaIOIIE Cpebl;

OCO3HaHHUe TTI00aTBHOrO XapaKkTepa SKOJOTHIECKUX MPOOJIeM U IMyTel UX PelieHus;
® 8)adanmayuu K USMEHANOUWUMCA YCLOBUAM COUUATLHOU U RPUPOOHOUL CPEObL:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBHIMOTHEHUH WCCIEIOBAaHUN M MPOEKTOB
(U3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OIMBITY U 3HAHUSAM JPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHIECKYIO ACSITEIBHOCTD;

noTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUU, YMEHUN (POPMYITUPOBATH UAEU, TIOHATHUS,
TUTIOTE3bI 0 PU3NIECKUX O0BEKTAX U SBJICHUSX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (HU3HKH;

TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3UICCKUX 3HAHUI;

CTpEeMJICHHE aHATTU3UPOBATh U BBISBISATH B3aMMOCBS3H IPUPOJIBI, OOIIECTBA M IKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3NYECKUX 3HAHU;

OIICHKa CBOMX JEHCTBUI C y4€TOM BIMSHHUS Ha OKPYKAIOIIYI0 CpeIy, BO3MOXHBIX
IJ100aNbHBIX TOCIEICTBUM.

METANPEJMETHBIE PE3YJIbTATbBI
B pesynbpTaTe ocBOoeHMS MporpaMMbl 1o (U3NKE HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUS Y
oOydaromierocss OyayT chopMmupoBaHbl MeTampeIMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE



MO3HABATENIbHBIE YHHUBEPCAIbHBIE Y4YeOHBIE MACHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIE
yueOHbIe AeMCTBUSI, PETyJISATUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE EHCTBUS.
[lo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble jiornyeckue AeicTBUA:

BBISIBJIAITH W XapaKTepU30BaTh CYLIECTBEHHbIE MpPU3HAKU OOBEKTOB (SIBJICHUI),
KJIacCU(UIIUPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B paccMaTpuBaeMbIX (akTax, JaHHBIX H
HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M TIPU HM3yYeHUW (DU3HUECKUX SIBICHUU U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETyKTUBHBIX U MHAYKTUBHBIX YMO3aK/IIOUECHUH,
BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3X (PU3NYECKUX BEITUYHH;

CaMOCTOSITEIIbHO BBIOMPATh CIIOCOO pelieHus y4eOHOW (u3nyeckoi 3amayu (CpaBHEHHE
HECKOJIbKUX BapHAHTOB DPEIICHUS, BHIOOpP HambOoliee MOIXOISAIMICTO0 ¢ YYETOM CaMOCTOSTEIILHO
BbI/ICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibCKue AeiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

MIPOBOJAMTH 0 CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (DH3MUECKHUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHne (PU3UMUECKOTO SIBICHHUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH WH(GOPMAIUIO, MOIYYCHHYIO B XOJIE
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaAOII0/IEHUS, OTBITA, UCCIICIOBAHMUS,

MIPOTHO3MPOBATh BO3MOXHOE JalIbHEHIIee pa3BUTHE (U3MUSCKUX IPOIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh pa3jMyYHble METOJbl, MHCTPYMEHThl W 3allpochl MpU TIOUCKE U OTOOpe
uH(GOPMAIINY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOM (pr3rdecKoi 3anauu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATh HHOOPMALUIO PA3TUIHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

OIICHUBATh HAJEKHOCTh MH(OOPMALUU IO KPUTEPUSM, MPEIIOKEHHBIM YUUTEIEM WU
chopMyIMPOBAaHHBIM CAMOCTOSITEIILHO;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (QOpMY MpeacTaBIeHUs UWHGOpMalUU U
WJUTIOCTPUPOBATH pelIaeMble 3a/1aud HECJIOKHBIMU CXEMaMH, JuarpaMMamu, HHOW rpadukor u
UX KOMOWHAIUSMHU.

KoMMyHUKaTHBHBIE YHHBeEPCATbHbIE YUeOHbI€E TeHCTBHUS:

B X0JIe 00CyX/IeHus1 yueOHOro MaTepHuala, pe3yJabTaToB TabOpaTOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)X/IaeMOW TeMbl U BBICKA3bIBATh HJICH, HAIICIICHHBIC Ha
pelleHre 3a7a4u U NoAepKaHne OIarokenareaIbHOCTH OOIIEHHS;

COTIOCTABJIATH CBOM CYXICHUSI C CYXIEHUAMH JpPYrMX Y4YaCTHHUKOB JHajora,
00Hapy»XKUBaTh pa3IN4Ke U CXOACTBO MO3UIHII;

BBIPaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TMPEACTaBISATh  Pe3yJdbTaThl  BBINOJIHEHHOTO  (PU3MYECKOTO  OMBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTIPOCKTA);

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYaIbHOU pabOTHI TpU
pelIeHnr KOHKPETHON (pU3NYECKOM MPOOIeMbl;

NPUHUMATh [I€TH COBMECTHON JEeSTeNbHOCTH, OPraHU30BBIBaTh JEHCTBHS TIO €€
JTOCTIOKCHHIO: PACTIPENIesATh PO, 00CYXKIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOIBKUX JIOIEI;

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTAas KAauyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HATIPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU YJIEHAMU KOMAH/IbI,

OIICHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHLHO
c(hOpMYJIUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepcaJbHbIe YUeOHbIE 1eiiCTBUS
Camoopranuzanms:



BBISBIISIT MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIUX IJIsi PELICHHUs
(bU3UYEeCKUX 3HAHU;

OpUEHTUPOBATbCA B Pa3IMYHBIX I[IOAXO0JAX MPUHATUS PEIIEHUN (MHIMBUIYAIBHOE,
NPUHATHE PELLCHUs B TPy, IPUHATHE PEIIEHUH Ipynioil);

CaMOCTOSITENIFHO COCTABJIATh AJTOPUTM pelIeHus (U3UYECKOM 3ajauyd WM IUIaH
UCCIIEIOBaHUS C  Y4€TOM  MMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpOBAaTh MIpeIaraéMble BApUAHThI PELLIEHUN;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLHOHAJILHBII HHTEJICKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTyallMM U IIpeJyUlaraTh IUIaH €€ H3MCHEHMUS,

OOBSACHATH NPUYMHBI JTOCTH)KEHUS (HEIOCTH)KEHHUS) PE3yJbTaTOB JEATENbHOCTH, /1aBaTh
OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBHI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBINOJIHEHUS (PU3NIECKOTO
UCCIICIOBAaHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBLIMXCS CHUTYalMid,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM.

CTaBUTH ce0s HA MECTO APYroro 4ejJoBeKa B XOJAE CHOpa WM JUCKYCCHH Ha HAYYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

NpU3HAaBaTh CBOE TMpPaBO Ha OIMMOKY MpH peHIeHWH (U3WYECKHX 3a7ad WIA B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBO JPyroro.

INPEAMETHBIE PE3YJIBTATbBI
K koHny oOydeHus ¢ 7 knacce NpeiMeTHbIE PE3y/bTaThl HA YIIIyOJEHHOM YPOBHE JOJKHBI
oTpaxkaTb chOPMHUPOBAHHOCTD Yy 00YHAIOIIHUXCS YMEHUM:

UCMOJb30BaTh  IMOHATUA: (U3MUECKME U  XUMHMUYECKHE SBJCHHUS, HAOIIOJCHUE,
OKCIEPUMEHT, MOJIEIb, TUTIOTE3a, EANHUIIB! (PU3NIECKUX BEIIMYHH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUS ~ BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOE JIBUXKECHUE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpHs, PaBHOAEUCTBYIOLIAs CHJI,
neopmanus (ynpyras, njaacTudeckas), HeBECOMOCTb, COOOIIAOIINECS COCYIbI;

YBEPEHHO pa3nuyaTh sBiaeHUs (auddy3us, TEIIoBOe [BUKEHUE YaCTUI[ BEILIECTBa,
paBHOMEpPHOE [BHKCHUE, HEPAaBHOMEPHOE [BWKEHUE, HHEpLUSA, B3aUMOACHUCTBHE TeEl,
paBHOBECHE TBEPHABIX TEJ C 3aKPEIIEHHOW OChIO BpAllCHUs, Iepejada JaBlIeHUs TBEPIbIMU
TeJaMH, SKUIKOCTAMH M Ta3aMu, aTMoc(epHOe JaBlIeHUE; IUIaBaHUE TeJ, MPEeBpaLICHUs
MEXaHUYECKOM SHEpPruM) IO OINHUCAHUI0 HUX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh IPOSIBIEHHE M3YYEHHBIX (PU3MUECKHUX SBJICHUH B OKpY’KalolleM Mupe (B
TOM yHclie (PU3NYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOM M HEXHUBOW MPUPOJE, AEUCTBUE CUIT TSKECTH, TPEHUS, YIPYTOCTH B MPUPOJIE U TEXHHUKE,
BIMSIHHE aTMOC(EpPHOro JaBJIECHUS Ha J>KUBOM OpraHusM, IUIaBaHHE pbIO, pbhlYard B Tele
YyeJlIoBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3ajjauy B YUeOHYIO, BBIJIENSTh CYIIECTBEHHbIE
cBOMCTBA (MIPU3HAKK) HU3UUECKUX SIBICHUM;

ONMCHIBATh HU3YUYEHHbIE CBOMCTBA Tel U (PU3MUECKHE SIBICHMS, MCHOJIb3Ys (U3HUEcKue
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTb, CPEAHSAS CKOpPOCTh, CHIIA
YOPYTOCTH, CUjla TSXKECTH, BEC Tela, CUJIa TPEHUs, JaBJlIeHue TBEPJIOTO Tela, aBleHHe cTosda
KHUJIKOCTH, BBITAJIKUBAIOLIAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT
CuiIbl, KOA(Q(UIMEHT I0JIE3HOTO JEWCTBUS MEXaHHW3MOB, KHMHETHUYeCKas M MOTeHIMAJIbHas
SHEPIrus), MpHU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIb3YyEMbIX BEIWYHH,
uX O0O0O3HAa4YeHHs M EeAUHMIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE
JAHHYI0 (U3MUYECKYI0O BEIMYMHY C JAPYTMMHM BEJIWYMHAMH, CTPOUTh TpauKH H3yUeHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (U3NUYECKUE SBICHHUS M MPOLECCHl, UCTONb3Ys MpaBuiia
CIIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiIo
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHHYECKOU
SHEpruM, IpH ATOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTEMaTUUYECKOE BBIPAKEHUE;



CTPOUTH TPOCThIC (PU3MUECKUE MOJIENH PEANTbHBIX OOBEKTOB, MPOLECCOB U SBICHHIA,
BBIJICJIATE NP 3TOM CYILIECTBEHHBbIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IMPOILECCOB,
SIBJICHUN, TPUMEHATH (PU3UUECKUE MOJENHU Ui OOBSICHEHUS (PU3MUYECKUX MPOIIECCOB U PELICHHUS
y4eOHBIX 33714,

OOBSICHATH (PU3MUECKUE SIBJICHHUSA, MPOLECCH U CBOMCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE
CUTyallUll NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, W pellarb KayeCTBCHHBIE 3aladd, B TOM
qucie TpeOyIole YHUCICHHOTO OICHUBAHUS XapaKTEPHBIX 3HAYCHUH (PU3MUECKUX BEIUYHH, IPU
9TOM BbIOMPATh a€KBAaTHYIO (PU3NYECKYIO0 MOJIENb, BBISBIIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H U
BBICTPAMBATh JIOTMYECKYIO LENOYKY pacCyKJACHUM C OIOpOM Ha M3yYECHHBIC CBOMCTBA
(bu3nuecKux sABICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

pemath pacu€THblC 3ama4yM (B 2—3 JCWCTBUS) MO U3yYyaeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJeKBaTHYIO (PU3MYECKYI0O MOJENb, C MCIOJIb30BaHUEM 3aKOHOB U (Qopmyil,
CBSI3BIBAIOIIMX (PM3MYECKHE BEIMYMHBI, 3alIMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3aJjauy, BBIABIATH HEJOCTAIOIIME WJIM H30BITOYHBIC JaHHBIE, OOOCHOBBIBATH BBIOOP METO/A
pellieHuss 3ajadd, MHCIONb30BaThb CIPABOYHBIE JIaHHbBIE, IIPOBOAMTH MaTeMaTUUYECKUE
npeoOpa3oBaHusl U pacuéThl, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOIO 3HAa4eHUs (pU3ndecKon
BEJIMYMHBI U OIpPENEISATh Pa3MEPHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pEIICHUU
3aJa4H;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIATh IPU MOMOIIU (PU3NIECKUX METOJIOB, U
IpeylaraTb OPUEHTUPOBOYHBIN CIIOCOO pelIeHUs,, B OMMCAHUM MCCIEJOBAHUS PACIO3HABATh
IIPOBEPSEMOE IIPEIO0IOKEHNE (TUIIOTE3Y ), MHTEPIPETUPOBATH MIOJyUYEHHBIA PE3yJIbTaT;

IPOBOJUTDH OIBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SIBIECHUN UM (PU3MUYECKUX CBOMCTB Tell
(muddysus, TEmIoBOe pacUIMpEeHHE Ta30B, SBICHHE HWHEPIHH, H3MEHEHHE CKOPOCTH TIpH
B3aMMOJCHCTBUM TeEJI, Ieperada AaBJICHUSA JKUIKOCTBIO M Ta30M, IPOSBICHUE JEHCTBUSA
aTMOC(EpHOTO JaBICHUS, EHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIHPOBATH MPEAIIOIOKEHUE
(rumoTe3y) 0 BO3MOXHBIX pe3yjbTaTax HaOJIOAEHUH, CAMOCTOATENBHO COOUPATh YCTAaHOBKY M3
n30BITOYHOTO HaOOpa 000pyIoBaHHS U (POPMYITHPOBATH BHIBOJIBI,

IPOBOJIUTH NpsSMble M KOCBEHHBIE HM3MepeHHs (U3NUYECKUX BEIMYMH (pacCTOSIHUE,
IPOMEXYTOK BpPEMEHH, Macca Tena, oObEM Tena, Cuila, TeMIepaTypa, IUIOTHOCTh JKMJIKOCTH U
TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, JaBICHUE BO3JyXa, BBITAJIKUBAIOLIAS CHIIA,
JeICTBYIOIAsl HA MOTPYKEHHOE B KUJIKOCTh TEJI0, KO3(PPUIIMEHT MOJIE3HOrO IEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAIOTOBBIX U IUPPOBBIX MPUOOPOB, 0OOCHOBBIBATH BBHIOOD
MeToJla M3MEepeHMs], (PUKCUpOBaTh NOKa3zaHUs NPUOOPOB, HAXOIUTH 3HAYEHHE H3MEPAEMOIl
BEJIMYMHBI C TIOMOILBIO YCPEIHEHUS PE3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH NOTPEIIHOCTD
U3MEPEHHU;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTANIbHBIE HCCIIEI0OBAHUS 3aBUCUMOCTEH (pruznueckux
BEJIMYMH (3aBUCUMOCTH IMyTH PAaBHOMEPHO JBIKYILErocs Tejla OT BPEMEHHM JBUKEHMS Tela,
CHJIBI TPEHHS CKOJIBXKEHUS OT CHJIbI HOPMAaJbHOTO JIaBJICHHUs, KadecTBa 0OpaboOTKU
MOBEPXHOCTEN T€JI U HE3aBHCUMOCTH CWJIbI TPEHUS OT IUIOMIAIAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTrOCTH OT YAJIMHEHUS IMPYXKHUHbI, BBITAJIKUBAIOIIEH CUIBI OT 00bEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HEe3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUN IJIaBaHUs Tell, YCIOBUN paBHOBECHs phlyara U OJIOKOB):
COBMECTHO C yuyuTesleM (OpMYJIUpOBaTh 3aJady M THIIOTE3y HCCIEAOBAHUS, CaMOCTOSTEIBHO
IUTAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITEIBHO COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C
MCIIOJIb30BaHNEM MHCTPYKIUH, MPEACTABIATH MOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIMYUH
B Bujae TabmuIl U TpauKoOB, OLIEHHWBATH IOTPEIIHOCTH, JEJIaTh BBIBOJABI IO pe3yJibTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh IpaBWja TEXHUKM Oe30MacHoro Ttpyaa mpu pabore ¢ gabopaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHILHUIIBI 1eHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIatoIMecs COCyibl, 0apoOMeTp, pbluar, MOJABMKHBIA W HEMOJBHUKHBINA OJIOK,
HAKJIOHHAs IJI0CKOCTH;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKUX IIPOLIECCOB C ONOPOM Ha HX ONUCAaHUSA (B TOM 4YHCIE: MOAIIUIHUKH,
YCTPOWCTBO BOJIOIIPOBO/IA, TUIPABIMYECKUH Mpecc, CU(POH, MAHOMETP, BEICOTOMEP, MTOPIITHEBOM



HACcOC, apeoMeTp), MCIIONIb3Ysl 3HAaHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH U HEOOXOIUMbIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMBbl M CXEMATHUYHBIE PUCYHKH HM3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX MPHUOOPOB U  TEXHOJOTMYECKHUX TMPOIECCOB MpPH pEIIeHHH ydeOHO-
IIPAaKTUYECKUX 3a/1a4;

NPUBOJIUTH MpHUMEpPhl  (HaXoIuTh HHGOpPMALKMIO O MpUMEpax) MPaKTHUYECKOro
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B TOBCEJIHEBHOW JKU3HH JJIs oOecredeHns 0e30macHOCTH
npu obOpamieHud ¢ OpuOOpaMd M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pPOBbI U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPY KAIOILIEH Cpele;

OCYHIECTBIISITh OTOOP MCTOYHUKOB MH(pOpMannu Gu3NYecKoro cojaepkanus B HrepHere,
CaMOCTOSITENILHO (OPMYJIHPYsI TIOMCKOBBIM 3alpoc, Ha OCHOBE HMMEIOIIUXCS 3HAHUW U TYTEM
CPaBHEHMSI  PA3JIMYHBIX  HCTOYHUKOB  BBIACNIATH  HHQOpPMAIMIO, KOTOpas  SBIAETCS
IIPOTUBOPEYMBON UM MOXKET OBITH HEOCTOBEPHOIA;

UCIIOJIb30BaTh IPHU BBIMOJHEHUN YYE€OHBIX 3a/laHuil HAay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
($U3MUeCKOro CoNepXKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHHUKOB MHPOPMALIMU (PU3UIECKOTO COACPKAaHMs, B TOM YHCIE ITyOJUYHO JIeNaTh KpaTKue
COOOIlIEHUsI O pe3ysibTaTaX MPOEKTOB WM Y4YeOHBIX HUCCIEJOBAHMM, MPU STOM TPAMOTHO
WCIIOJIb30BaTh M3YUYCHHBIA MOHATUHHBINA ammapar Kypca (U3HUKH, CONMPOBOXIATh BBICTYTUICHUE
Mpe3CeHTAlNEN;

IIPY BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEJOBAHUM pacHpenesiarh 00sS3aHHOCTU B
IpyIIEe B COOTBETCTBUU C IIOCTaBICHHBIMHM 3aJadyaMH, CICAUTh 3a BBIIIOJIHEHHEM IUIaHA
JeICTBUH, aJleKBaTHO OLEHMBATh COOCTBEHHBINH BKJIAJ B JEATEIBHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE B3aHUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K xonny oOyueHust ¢ 8 knacce npeaMeTHbIe pe3yibTaThl Ha YIiIyOJI€HHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUH:

UCIIOJIb30BaTh TOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE TeJa, HAChIIIIEHHbIN
U HEHACBHIIIEHHbI TMap, CcHocoObl M3MEHEHUS BHYTPEHHEW HHEpruM, 3JIEMEHTapHbIN
JJIIEKTPUYECKUH 3apsifl, IPOBOJHUKY, ITOTYIIPOBOAHUKHU, TUDIEKTPUKH, UCTOUHUKHU IIOCTOSSHHOIO
TOKA, 3JIEKTPUYECKOE U MarHUTHOE TOJIs, ONITUYECKasi CUCTEMA) U CUMBOJINYECKUH SA3bIK (PU3UKU
IPU PEUIeHNH Y4eOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3iIuyaTh SBJICHUS (TEILUIOBOE pACIIMpEeHHe (CxKaThe), TEMJIOBOE PABHOBECHE,
MIOBEPXHOCTHOE HATSHKCHUE, CMAYMBAHME, KANWUIAPHBIC SBJICHUS, UCIIAPEHHUE, KOHIEHCALUs,
IUIaBJICHUE, KPUCTAJUIM3aLUs, KHIIEHHE, CIOCOObI TeruIonepenadun  (TeIIONpPOBOAHOCTD,
KOHBEKIMsI, W3IyYeHHE), TEIUIOBbIE MOTEpHU, SJEKTpU3aLuUs Tel, B3aUMOACWCTBUE 3apsloB,
JIEUCTBHSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO I10JIs1 HAa MPOBOJAHUK C TOKOM) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3UUECKUX SIBICHHH B OKpY’KarolieM Mupe (B
TOM 4YHclie (QU3NYecKHe SIBJICHUS B MPHUPOJE: TMOBEPXHOCTHbIE M KalWUIIPHBIE SIBICHUS B
npUpojie, KpUCTAIBl B Ipupoe, uznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUE pOChl, TyMaHa, UHEsl, CHETa, AEKTPUUECKHE SABJICHHs B aTMOc(depe, IEKTPUIECTBO
KHUBBIX OpPraHU3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POIb MArHUTHOTO IO JUIS
’KU3HU Ha 3emiie, MOJSIPHOE CUSHUE), IPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]auy B YUeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONKCHIBATh HU3YUYEHHBIE CBOMCTBA Tel M (DU3MUECKHE SIBICHUS, HCIONb3Yys (U3HUECKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsI SHEPrHsl, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TEIUIOEMKOCTb BEILLECTBA, yJ€JIbHAS TEIJIOTa IUIaBJIEHUs, YAeIbHas TEIUIOTa MapooOpa3oBaHMUsl,
yZenbHas TEIJIoTa CrOpPaHus TOIUIMBA, KOA((QUIIMEHT MOJIE3HOTO IEHCTBUS TEMJIOBOM MAIIWHBL,
OTHOCHUTEIIbHAS BIAXXHOCTh BO3JyXa, DJJIEKTPUYECKHH 3apsAl, CHJIA TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, CONpOTHUBIEHUE MpoBoAHMKa, J/IC B Lenu NmOCTOSHHOrO TOKA, 3JIEKTPUYECKOE



YAETBHOE COMPOTHBIICHHWE BEIIECTBA, padOTa M MOMIIHOCTh DJIEKTPHYECKOrO TOKa), TpHU
ONMKMCAHUM TPABUJIBHO TPAKTOBaTh (DU3MUECKUM CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaYCHHSI U €NUHUIBI (PU3HYECKUX BEIUYNH, HAXOAUTHh (DOPMYIBI, CBSI3BIBAIOIINE JAHHYIO
¢bu3nYeCKyI0 BEJIMYMHY C JAPYTUMHU BEIUYUHAMU, CTPOUTH I'paduKU M3yUYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, GU3NYECKUE SBJICHUS U IPOIECCHI, UCIOJIb3Ys OCHOBHBIE
MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHHUSI BEUIECTBA, YPaBHEHUE TEIIOBOTO
OanaHca, 3aKOH COXpaHEHHs AJIEKTPUYECKOro 3apsjaa, 3akoH KyloHa, MpUHLUIT CyHepro3uliuu
AIIEKTPUYECKUX TOJeH, 3akoH Oma s ydacTka menu, npaBuia Kupxroda, 3akon Oma s
nonHo uenu, 3akoH Jxoynsa-JleHia, 3akOH COXpaHEHHUS SHEPrUU, MPU ITOM pazIUvaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MAaTEeMAaTUYECKOE BRIPAKEHUE;

CTPOUTH MpPOCThle (PU3MUECKHE MOJENH pPEabHBIX OOBEKTOB, MPOLECCOB U SBJICHUIA,
BBIJICTISITh TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBAa OOBEKTOB, IPOIIECCOB,
SBJICHUH, TPUMEHATh (PU3NYECKUE MOJICIH AJIsi 00bACHEHUS (PU3NUECKHX MPOLIECCOB U PEIlIeHUs
y4eOHBIX 33714,

OO0BSACHATH (PU3NYECKHUE SBIICHUS, MPOILIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, W peliaTh KauyeCTBEHHBIC 3a/aud, B TOM
qrclie TpeOyIolre YUCICHHOTO OIICHUBAHMSI XapaKTePHbIX 3HAYCHUH (PU3NUECKUX BEIHUUH, IPU
ATOM BBIOMPATH aJIEKBATHYIO (PU3MUECKYIO MOJIEIb, BBIABISITH TPUUMHHO-CIEACTBEHHBIC CBSA3HU U
BBICTpAaUBaTh JIOTUYECKYIO IIEMOYKY pACCYXk JCHUW C ONOpod Ha H3y4YeHHBbIE CBOMCTBA
(bU3HYECKUX SIBIICHUN, PU3NICCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/ICIIH;

YBEPEHHO pemiaTth pacuéTHhIC 3a/1a4M (C ONMOpoi Ha 2—3 ypaBHEHHS) MO U3y4aeMbIM TEMaM
Kypca (u3uku, BbIOMpas aJeKBaTHYIO (PU3NYCCKYIO MOJENb, C HCIOJIb30BAaHHEM 33aKOHOB U
dbopmy, cBsA3bIBAOMINX (U3NYECKUE BEIMUMHBI, 3aIUCHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE
pelIeHre 3a/1ay¥, BBISIBJISATH HEIOCTAMOIINE WM WU30BITOYHBIC JTaHHBIC, OOOCHOBBIBATH BHIOOD
METOJla peIIeHMs 3a/layH, WCIOJIb30BaTh CIPAaBOYHbIC JaHHBIC, IPUMEHATH METOJbI aHaIHU3a
pa3MepHOCTEH, HCIONb30BaTh rpadUyecKue METOJbl  pelIeHus  3aJad, MPOBOAUTH
MaTeMaTuueckue mpeoOpa3oBaHUs U pacy€Thl, OICHUBATh PEATUCTHYHOCTH MOIYYEHHOTO
3HAYCHUS (PU3UYECKOW BEIMYMHBI W OMNPENEIATh Pa3MEPHOCTh (U3UYECKON BEITUYUHBI,
MOJIyYEHHOU MU PEIICHUH 3a]a4H;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIHN (PU3UIECKUX METO/IOB, U
npeiaraTh OPUEHTHUPOBOUHBIN CMOCOO pelieHus, B OMHCAHWW HCCIEIOBAHMS pPACIO3HABATh
MIPOBEPSIEMOE MPEATONI0KEHUE (TUTIOTE3Y), HHTEPIIPETUPOBATH MOJYyUYECHHBIN PE3yIIbTaT;

MPOBOAMTD OMBITHI IO HAOMIOJEHUIO (PU3NYECKUX SBICHUIN UIH (PU3NUYECKHX CBOWMCTB Tell
(kanmuyuIIpHBIC SIBJICHUS, 3aBUCHMOCTH JaBJCHHS BO3JIyXa OT €ro o0béMa W TeMIIepaTyphl,
CKOPOCTH TIpollecca OCThIBaHHS (HarpeBaHusl) NpU MIYYEHUH OT I[BETa H3NMydaromei
(moryomaroniei) MOBEPXHOCTU, CKOPOCTh HUCHAPEHHUS BOJBI OT TEMIIEPATypbl KUIKOCTH U
IJIOMAa €€ TMOBEPXHOCTH, AJEKTPU3ALMS TEl M B3aUMOJCHCTBUE SJIEKTPUUYECKHUX 3apsioB,
B3aUMOJICICTBUE TIOCTOSHHBIX MAarHUTOB, BU3YyaJIH3allUsl MAarHUTHBIX TOJEH TMOCTOSTHHBIX
MarHuTOB, JIEUCTBHS MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBAa  JJIGKTPOJIBHTATENs  TMOCTOSHHOTO  TOKa):  (opmMymmpoBaTh  IPOBEpSIEMOe
MPENONIoKeHNe (TUMOTe3y) O BO3MOXHBIX pe3ysbTaTaX HaOMIOIEHUN, CaMOCTOSTEIBHO
cobuparh yCTaHOBKY W3 HU30BITOUHOTO Habopa OOOpyJOBaHUS, OIMKCHIBATH XOJ ONBITA W
(dbopMyIIHpPOBaTh BHIBOJIBI;

MPOBOJIUTh TIPSIMbIE M KOCBEHHBIE H3MEPEHHS (U3UYECKUX BEIMYHMH (TeMIlepaTypa,
OTHOCHUTEJIbHAS BJIQXKHOCTh BO3/AyXa, CHJIa TOKa, HANpsDKEHHWE, YJeabHas TEII0EMKOCTh
BEIIIECTBA, COMPOTHBIICHHE TMPOBOJHHMKA, pab0OTa M MOIIHOCTh JJIGKTPHYECKOTO TOKa) C
WCIIONIb30BAaHMEM aHAJIIOTOBBIX W IU(MPOBBIX MPUOOPOB, OOOCHOBBIBATH BBHIOOP METOIA
U3MepeHus, GPUKCUPOBAThH MOKa3aHUsI TPHUOOPOB, HAXOAUTH 3HAYCHUE M3MEPSEMON BEITUYHHBI C
MOMOILBIO YCPEHEHUS PE3YIbTATOB CEPUU U3MEPEHHM U OLIEHUBATH MOTPEIIHOCTh U3MEPEHUI;

MIPOBOJIUTh AKCIIEPUMEHTAJIbHBIE WCCIICIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEITUYUH
(3aBUCUMOCTD JABJICHHS BO3/IyXa OT €ro 00bEMa U HArpeBaHUS WIH OXJIAXKICHUS, UCCIICIOBAHIE
ABJICHUSl TEMJOOOMEHa TpU CMEIIMBAaHWU XOJIOAHOM W Topsyedl BOJAbI, 3aBUCHUMOCTH
CONPOTHUBIICHUS] MPOBOAHUKA OT €ro JJUHBI, IUIOMIAA TOMNEPEYHOr0 CEUEHUS] U YAEIbHOIO
COMPOTUBIIEHUSI BEIIECTBA IMPOBOJHHMKA, CHUJIBI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT



HaINpsDKEHUS Ha MPOBOIHUKE, UCCIIEIOBAHNE TIOCIEOBATEIILHOTO U MApaJJIeIbHOTO COSTUHEHUI
MPOBOJHMKOB): COBMECTHO C y4HTeNleM (OopMyJIHpOBaTh 3a/lady U TUIOTE3y HCCIeI0BaHUS,
CaMOCTOSITENIHO TUIAHUPOBATh MCCIIEOBAaHUE, CAMOCTOSTENILHO COOMPATh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAaHUEM MHCTPYKIMH, MPEICTaBIATh IOIYYEHHbIE 3aBUCUMOCTHU
(¢u3nUecKux BEITUYMH B BUAE TaOIHIl U TpaMKOB, OLIEHUBATh MOTPEIIHOCTH, JIEJIaTh BBIBOKI 110
pe3yJlibTaTaM HCCle0BaHNUS;

coOroaaTh npaBuiIa 0€30MacHOTo TpyAa MpH padboTe ¢ 1abOPaTOPHBEIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX TPOLECCOB C OMOPOH Ha MX OMHUCAHUA (B TOM YHUCIIE: CHCTEMa OTOILICHHUS
JIOMOB, TUTPOMETp, MapoBas TypOMHa, aMIepMETp, BOJBTMETP, CUETYMK AIIEKTPUUYECKOU
SHEPTUH, DJIEKTPOOCBETHTEIbHBIC NPHOOPHI, HATrpeBaTEIbHBIC 3JICKTPONPHOOPHI (IIPUMEpHI),
NPEeIOXPaHUTENd U UX MPUMEHEHHE B ObITY M TEXHUKE, IPUMEHEHUE MOCTOSHHBIX MAarHHUTOB,
AJIEKTPOMArHUTOB, 3JEKTPOJBUTATENb IOCTOSHHOIO TOKAa), MCIONb3Yys 3HAHUA O CBOMCTBAX
buznyecKux sIBICHUN, HEOOX0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIC PUOOPHI IO CXEMaM
U CXEMaTUYHBIM PHCYHKaM (KHIKOCTHBIM TEPMOMETpP, TEPMOC, ICHUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBI IEKTPHIECKUX
Heneil ¢ mocjaenoBaTeNIbHBIM U TapajuieIbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jiinyas YCIOBHbIE
0003HaUEHHSI SJIEMEHTOB JIEKTPUUECKUX LIETIEH, NCIIOIB30BATh CXEMbI M CXeMAaTHYHbIE PUCYHKH
U3YYCHHBIX TEXHHUYECKHX YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKHX
IPOIIECCOB MPH PEIICHUH yU4eOHO-TIPAKTHYECKUX 3a/1a4;

OPUBOIUTH MpPHUMEpPHl  (HaXOIuUTh HH(MOpPMALMIO O TMpUMEpax) MPAKTHUYECKOTrO
UCTIOJIB30BaHUsl (PM3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu oOpaiieHnd ¢ OpuOoOpaMU W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pPOBbI U
COOITIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHHUS B OKPY KaIOIIEH Cpese;

OCYHIECTBIISATh MOMCK UHpoOpManuu (U3MYECKOTO coaepkanuss B  MHTepHere,
CaMOCTOSITENILHO (POpMYITUPYST TOMCKOBBIN 3aIpOC, HA OCHOBE UMEIOIINXCS 3HAHUN M CPAaBHEHHS
JIOTIOJTHUTEIBHBIX MCTOYHUKOB BBLACIATh MH(OpPMAINIO, KOTOpas SBISETCS NMPOTUBOPEUMBOM
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCIOJIb30BaTh MPU BBHINOJHEHUH YYEOHBIX 3a/laHUil Hay4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO CONEpKAHMS, CIPABOYHBIE MaTepHalbl, pecypchl ceTh VHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE ITMCbMEHHbIE U KpaTKUE YCTHble COOOLIeHHs, 0000mas
UHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB (PH3MUECKOTO COAEP)KAaHUs, B TOM YUCIE MyOIMYHO
NpPEICTaBIATh PE3yJbTaThl MPOEKTHOM WM HUCCIENOBATEIbCKONW JEATENbHOCTH, IMPH 3TOM
TPaMOTHO HCIOJb30BAaTh HM3YUYCHHBIN MOHATUHHBIA ammapar Kypca (HU3HKH, CONPOBOXKIATH
BBICTYTIJICHHUE TIPe3eHTaleH;

NIPY BBIMTOJTHEHUN YYEOHBIX MPOEKTOB U UCCIIEAOBAHUHN (PU3MYECKHX MPOIECCOB PACHPEeIsTh
00s3aHHOCTM B TpyINIE B COOTBETCTBUM C IIOCTaBIEHHBIMU 33JayaMM, CIEIUTh 3a
BBINTOJIHEHUEM TUIaHAa JCWCTBUH W KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIH
BKJIa/l B JIEATEIILHOCTh I'PYIIIbI, BHICTPAUBaTh KOMMYHHUKATUBHOE B3aMMOJEHCTBHE, MPOSBIIL
TOTOBHOCTP pa3pernath KOH(PIUKTHL

K xoniy oOyuenust ¢ 9 knacce npeaIMeTHbIE pe3ylbTaThl HAa YIIyOJIEHHOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

MCIIOJIb30BaTh MOHATHS (CUCTEMA OTCYETA, OTHOCUTENBHOCTh MEXAHUUYECKOTO ABM)KEHUS,
HEBECOMOCTh U TMEperpy3kH, LEHTP TSKECTH, MEXaHHYECKHE BOJIHBI, 3BYK, HH(pPa3ByK u
YJIBTPa3BYK, 3JIEKTPOMarHUTHBIE BOJIHBI, PEHTTE€HOBCKOE M3IyUYEHHE, IIKaJIa AIEKTPOMarHUTHBIX
BOJIH, MCTOYHMKH CBe€Ta, OJM30PYKOCTh M JallbHO30PKOCTh, CIEKTPhl HCIYCKaHUS U
HOTJIOIEHMs, aibda-, OeTra- M ramMMma-u3ay4deHHs, H30TONbI, SJAEpHAs U TepMOsIepHas
9HEpPreTUuKa) U CUMBOJIMUYECKUH A3bIK (PU3MKU IIPU PEIICHUH YUeOHBIX U MPAKTUUYECKUX 3a/]1a4;

YBEPEHHO pa3nyaTh SBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHHOE
JBI)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOAHOE MAJCHUE Tel, ABHKEHHE
[0 OKpPYXXHOCTH, B3aMMOJAEWCTBHE TeEJ, PABHOBECHE MATE€pUAJIbHON TOUYKH, PEAaKTHBHOE



JBIDKEHUE, HEBECOMOCThb, KoyiebaTenbHOEe JBIDKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHY)KJICHHbIE KOJ€OaHMsI), PE30HAHC, BOJIHOBOE JIBHXKEHME (PacHpOCTPAHEHUE M OTpa)KEHUE
3ByKa, HHTepEepeHIs U IU(paKius BOJIH), IPIMOJIUHEHHOE pacpocTpaHeHHe, OTpakeHHe U
IIPEJIOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHUe OeI0oro cBeTa B CIEKTP
U CIOKEHHE CIHEKTPAIbHBIX LIBETOB, €CTECTBEHHAs pPAJMOAKTUBHOCTb, BO3HUKHOBEHUE
JUHEHYaTOro CHEKTpa M3JIy4EHHUs) MO ONUCAHUIO MX XapaKTEpHBIX CBOHCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUUECKOE SBJICHNUE;

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (PM3MUECKUX SIBICHHH B OKpYy’KarolleM Mmupe (B
TOM YHcie (pU3HUECKUe SBICHUS B IPUPOJIE: IPUIUBHI U OTIUBBI, ABIKEHHE TutaHeT CoHEeYHOM
CUCTEMBI, PEAKTHBHOE JBWKEHUE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMU,
3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, L[BETa TeJ, ONTUYECKHE SIBICHUS B
npupojie, OHOJIOTMYEecKOoe JEeHCTBUE BHUIUMOIO, YJIbTPA(HUOIETOBOIO U PEHTTEHOBCKOI'O
U3TYYCHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JY4YH, pPagHOaKTHBHOE
U3IIydYeHUE IPUPOIHBIX MUHEPAIOB JEHCTBUE PAIUOAKTHBHBIX HW3JIyYEHUH HAa OpPraHU3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE
cBoMcCTBa (MPU3HAKHN) (DU3HUECKUX SBICHUI;

OIKCHIBATh M3YYECHHBIC CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJIB3YS (U3NUECKUE
BEJIMYMHBI (Cpe/IHAsA U MIHOBEHHAsi CKOPOCTh TeJla P HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
NepeMEelIeHEe TpU PAaBHOYCKOPEHHOM IMPSMOJUHEHHOM JIBUKEHUM, YIJIOBas CKOPOCTb,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIa TPEHMs, CHJIa YIPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJIeHUs1, BEC TeNa, LIEHTP TSHKECTH TBEPAOIO TeJa, UMITYJIbC TeJla, UMITYJIbC CUIIbI,
MOMEHT CHJIbl, M€XaHHu4ecKas paboTa ¥ MOIIHOCTb, MOTEHIMAIbHAs YHEPrus Tesa, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPTUSl CHKATOM MPYKUHBI, KWHETUYECKasi SHEPrus,
IOJIHAsE MEXaHWYecKasl SHeprusi, MepHoj M 4YacToTa KojeOaHUil, mepuoa MaTeMaTH4ecKoro u
NPYKUHHOTO MAasiTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTb CBETa,
1oKa3aTesab NPEIOMIIEHUsS CPEefbl), IPU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKHM CMBICI
UCTIOJIB3YEMBIX BEJIMYMH, WX O0003HAUEHUS M E€AWHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(bopMyIIbl, CBS3BIBAIOLINE TaHHYIO (U3UYECKYIO0 BEIWYMHY C JIPYyITMMHU BEIMYMHAMHU, CTPOUTH
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTNYUH;

XapaKTepu3oBaTh CBOMCTBA Tej, (PU3MYECKHE SBJICHUS M IPOLECCHI, UCHOIb3Yys 3aKOH
COXPAaHEHHUs SHEPruu, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHLMII CYNEPIO3ULUU CHJI, TPUHIUI
OTHOCUTENIBHOCTH ['anmwiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, TEOPEMY O
KMHETUYECKOW PHEpruM, 3akoH ['yka, 3akoH bepHysuin, 3aKOHBI OTPa)KEHUS U IPETOMIICHUS
cBeTa, (opMyIly TOHKOH JIMH3BI, IUIAHETAPHYIO MOJETb aTOMA, HYKJIIOHHYIO MOJIENIb aTOMHOTO
A7Ipa, 3aKOHBI COXPAHEHHUS 3apsI0BOrO0 U MAaCCOBOT'O YHCEN MPHU SAEPHBIX PEAKIUSAX, IPU 3TOM
pas3nyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BhIPaXKEHUE;

CTpOUTH (hpU3MUECKHE MOJIENN PeaIbHbIX 0OBEKTOB, MIPOLIECCOB U SIBJICHUM, BBIACIATH IpU
3TOM CYIIECTBEHHbIE U BTOPOCTENIEHHbIE CBOMCTBA OOBEKTOB, MIPOLIECCOB, SBJICHUN, IPUMEHSATh
buznyeckue MoJenu Uit 00bsACHEHUs (PU3NYECKUX MPOLIECCOB U pElIeHMs] yUeOHBIX 3a/1ay;

OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TEJl, B TOM YHUCIIE B KOHTEKCTE
CUTyallUl NPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa, U pellarb KayecTBEHHbIE 3a/ladl, B TOM
qucie TpeOyrole YUCICHHOTO OLEHUBAHUS XapaKTEPHBIX 3HAYCHUN (PU3NUECKUX BETUYUH, IPH
ATOM BBIOMPATh aJIeKBaTHYIO (DU3HUECKYIO MOJEIb, BBISBISATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPAauBaTh JIOTMUECKYIO LIEMOYKY pacCykA€HMH M3 2-3 I[IaroB ¢ ONOpPOM Ha HU3y4YEHHbBIE
CBOICTBa (pU3MUYECKUX SBIECHUHN, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEpEHHO pelaTh pacuy€THbIE 3a7aydl MO W3yYaeMbIM TeMaM Kypca (DU3HMKH, BBIOMpas
aJIeKBaTHYI0 (PU3MYECKYI0 MOJielb, C HCIOJb30BAaHHUEM 3aKOHOB M (DOPMYJ, CBSA3BIBAIOIINX
¢u3nueckue BETUYMHBI, 3alMChIBATh KpaTKOe YCIOBHE M pa3BEPHYTOE peELICHHE 3ajayH,
BBISIBJISITH HEAOCTAIONIME WJIM H30BITOUHBIE JaHHbIE, OOOCHOBBIBaTh BHIOOP METOJAa pelIeHUus
3a/la4¥, MCIOJIb30BaTh CIIPAaBOYHBIE JAHHBIE, NPUMEHATH METOJbl aHAIU3a Pa3MEPHOCTEH,
UCIIONIb30BaTh  Ipaduueckue METOJAbl pelleHus 3aJad, MPOBOAMTH MaTeMaTUYECKUe
npeoOpa3oBaHus U pacuéThl, OLIEHUBATh PEATMCTUYHOCTH MOIYYSHHOTO 3HAYCHHUS (PU3HUECKON
BEJIMYMHBI U OMNPEAEIATh Pa3sMEPHOCTh (U3UYECKOM BEIMYMHBI, MOJTY4YEHHOW NpPU pPELICHUU
3a/1a4i;



pacrio3HaBarthb Mpo0JIeMbl, KOTOPhIE MOKHO PEIIUTH MPHU MOMOITH (PU3UUECKUX METOJIOB, U
npejiaraTh OpPUEHTHUPOBOUYHBIM crOco0 pelieHusi, B OMHCAHUU HCCIIEIOBaHUS PAaclO3HaBATh
IpOBEPSEMOE TPEANOIIOKEHUE (TUIIOTE3Y), OLIEHUBATh MPABUIBHOCTH MOpPSAKA IMPOBEIACHUS
MCCJIEIOBAHMSI, UHTEPIPETUPOBATH MOTYyUEHHBIN pe3ysbTarT;

IPOBOJUTH OTIBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (U3NIECKUX CBOMCTB TEl
(u3yueHue BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS DSHEPIUM, 3aKOHA COXPAHEHUS
UMIIyJIbCa, JCHCTBUE 3aKOHA bepHyJsIM M BO3HUKHOBEHUE IOABEMHOM CHIBI KpbLIa,
3aBHCUMOCTh NepHuoAa KoJeOaHWil TNPYKUHHOTO MAasTHHKA OT MAacChl Tpy3a U KECTKOCTU
OPY)XKMHBI W HE3aBUCHUMOCTh OT AaMIUIUTYAbl MajbIX KoOJeOaHUil, MNpsSMOJUHEWHOE
pacrnpocTpaHeHHe CBETa, pa3joKeHUE OeJIoro CBeTa B CIEKTP, U3yUeHUE CBOMCTB M300paskeHuUs
B IJIOCKOM 3€pKalie U CBOHCTB M300pa)KeHHs TpeaMeTa B cOOMparoliel JUH3e, HaOJI0IeHUE
CIUIOINIHBIX U  JIMHEWYaTbhIX  CIEKTPOB  M3IydeHus): (HOpMyIHpoBaTb IMPOBEpPIEMOE
NpEANoNoKEeHHEe (TUMOTE3y) O BO3MOXHBIX pe3yJibTaTax HaOMIOJICHUM, CaMOCTOSITEIBHO
coOuparh yCTaHOBKY M3 M30BITOUHOrO Habopa 00OpYyJOBaHMS, OINUCHIBATH XOJ OIBITa U
(GbopMyIIMPOBATH BHIBOJIBI;

IPOBOAUTH MpPHU HEOOXOJUMOCTH CEPUI0 TMPSAMBIX H3MEPEHUH, Ompenenss cpenHee
3HaYCHHUE N3MEPSIEMOM BETMYMHBI U ONPEAETIss TOTPEIIHOCTh PE3YIIbTATOB MPSMBIX H3MEPEHHIA,
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIBHOTO MPUOopa);

IPOBOJIUTH KOCBEHHBIE H3MEPEHHsI (PU3MUECKUX BETHYMH (CPEAHSISI CKOPOCTh U YyCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JBMKEHHUU, YCKOPEHHE CBOOOIHOTO MaIeHus, >KECTKOCTh MPYKUHBI,
KOO(QQHUIMEHT TPEeHHUs CKOJIBXKECHHS, MEXaHW4yecKas padoTa W MOIIHOCTh, YacTOTa M TMEPUOJ
KoJIe0aHUN MaTeMaTUYECKOro M MPY>KUHHOTO MAasSTHHUKOB, (DOKYCHOE paccTOSHUE COOMparoieit
TMH3Bl W €€ ONTHYEeCKas CHila, PAJWOAKTHBHBIA (OH) C HCIOIH30BAaHHEM aHAJIOTOBBIX H
u(poBbIX MPUOOPOB: OOOCHOBHIBATH BHIOOP METOAa M3MEPEHHs], MIIAHUPOBATh H3MEpPEHUs,
CaMOCTOSITENIEHO COOMpaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY, BBIYHCIIATH 3HAUCHHE BEJINYHHBI U
AQHAIM3UPOBATh MOJIYYEHHBIE PE3yJbTaThl, OILCHHBAs IMOTPEIIHOCTh PE3yJIbTATOB KOCBEHHBIX
U3MEPEHU;

IPOBOJUTH HKCIEPUMEHTAIbHbIE HCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BETUYHH
(3aBHCHMOCTB IIyTH OT BPEMEHHU INPH PABHOYCKOPEHHOM JBM)KCHUHU 0€3 HadalbHOH CKOpPOCTH,
3aBUCHUMOCTB CHJIbI TPEHUS CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO JaBIIEHUS, Meproa KolebaHnui
MaTeMaTHYECKOTO MAasTHHKA OT JJIMHBI HUTH, ONPENEIEHUEe YCKOPEHHUS CBOOOTHOTO TTaJICHHS,
HCCIIEIOBaHNE W3MEHEHHUS BEIHUMHBI U HANpaBlIeHUS MHIYKIIMOHHOTO TOKA, 3aBUCHMOCTh yTIiia
OTpPaKEHHsI CBETa OT YIJIa TaJeHHs, YIJia MPEIOMIICHHS OT YIJia IaJeHHs CBETOBOTO JIy4a,
UCCIIEIOBaHME TPEKOB: M3MEPEHUE SHEPTUHU YACTHILIBI 10 TOPMO3HOMY Iy TH (110 hoTorpadusm)):
COBMECTHO C y4HTeneM (popMylIupoBaTh 3aady M THUIOTE3y HCCIEIOBaHUS, CAMOCTOSITEIHHO
IUIAHUPOBaTh HCCIEOBAHUE, CAMOCTOSATENBHO COOMpaTh HSKCHEPUMEHTAIbHYI YCTaHOBKY,
NPECTABIATh MOJyYeHHBIE 3aBUCHMOCTH (DU3MUYECKMX BEIWYHH B BHJE TAONHIl U TPaHKOB,
OLIEHUBATh MOTPELIHOCTH, AeIaTh BBIBOBI M0 pe3yJIbTaTaM HCCIIEI0BaHMS;

co0Jro1aTh NMpaBuiia 0€30MacHOTo Tpyaa Mpu padboTe ¢ J1abopaTOpHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUIECKUX TMPOIECCOB C OMOPOH Ha MX OMHCAaHUsS (B TOM YHCJE: CIHIOMETp, NaTYNKA
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, DPAaKeTa, 3X0JO0T, OYKH, Mepuckom, ¢GoToanmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKHUE CBETOBOJBI, CIIEKTPOCKOIN, TO3MMETp, Kamepa BuibcoHa),
UCTONB3Yysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SBICHHM U HEOOXoauMble (pHU3MUECKue
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMBl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPONCTB, U3MEPUTEIbHBIX NMPHUOOPOB M TEXHOJIOTMYECKHX MPOIIECCOB MPU PEUICHUH y4eOHO-
NPaKTUIECKHUX 3a/1a4, ONTHYECKUE CXEMBI JIISl IOCTPOSHUS N300pakKeHUH B TNIOCKOM 3epKaje U
coOuparoIie JT1H3E;

NPUBOJIUTH MpHUMEpPhl (HaXoIuTh HHGOpPMALKMIO O TMpUMEpax) MPaKTHUYECKOrO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e30MacHOCTH
npu oOpamieHWH C MpHOOpaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3II0OPOBBSI U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpY KaloOIIel cpeae;

OCYHIECTBIIAATh MOHMCK uHpopManuu (¢u3nyeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO ~ (OPMYJIMPYS  TOMCKOBBI  3alpoc, HAaXOMUTh IYTH  ONpEAeTCHUS



JIOCTOBEPHOCTH IMOJYYCHHON MH(OpPMAIMKA HA OCHOBE MUMEIOIIUXCSI 3HAHUN U JTIOTIOTHUTEIbHBIX
UCTOYHUKOB,;

UCITOJIb30BaTh MpPHU BBHIOJHEHUH YYEOHBIX 3a/laHUil HAy4YHO-TIONMYJISIPHYIO JIUTEPaTypy
(GU3M4ECKOro CcoJepXaHMs, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WH(GOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

cO31aBaThb COOCTBEHHBIE IMUCbMEHHBIE U YCTHBIC COO6H.[CHI/I$I Ha OCHOBC I/IH(bOpMaI_II/II/I u3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOro colepKaHMsl, IMyOJIMYHO IpPEACTaBIATh PEe3yJbTaThl
HpOeKTHOf/’I HJIn I/ICCJICI[OBaTCJIBCKOﬁ ACATCIIBHOCTH IIPpU 3TOM TI'PaMOTHO HCIOJbB30BaTh
U3y4YEHHBbII NOHATUIHBIN anmapar u3y4aeMoro pasjesa (pU3MKH U CONPOBOXKIATh BBICTYIUIEHUE
npe3eHTalMen ¢ ya€ToM 0COOEHHOCTEH ay TMTOPHU CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m
NpOrpamMmbl Bcero KO;TPO‘HI’HH?’ Tp ﬁaKTquCKHe o0pa3oBaTe/bHbIE
padoTsl padoTsI pecypesI
Paznes 1. ®usuka u e€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 dusnka — HayKa O MPUPOJIC 2 0 0
1.2 dusnyecKkre BeITUNYNHBI 4 0 3
1.3 EcTtecTBeHHO-HaY4YHBIN METO]] TO3HAHUS 2 0 1
Htoro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHH BellecTBA
2.1 CrtpoeHue BeliecTa 2 0 1
29 JIBMDKEHUE 1 B3aMMOJICHCTBHE YaCTHI] 4 0 9
' BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1 0 0
Hroro no pazneny 7
Paznen 3. /IBuskeHune U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ueckoe IBHUKEHNE 10 0 2
3.2 WNuepuus, Macca, IIIOTHOCTh 9 1 1
3.3 Cwuita. Bunpl cun 15 1 3
Hroro no pazneny 34
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 5 0 5
' TeJlaMU, )KUIKOCTIMHU U Ta3aMu
4.2 JlaByieHre KHJIKOCTH 6 0 0
4.3 ATMmocepHoe faBiieHne 5 0 1
eHCTBHE KHJIKOCTH U T'a3a Ha
4.4 AleiicTaite sun 12 1 3
MOTPYKEHHOE B HUX TEJO
Hroro no pazneny 28

Pa3nen 5. Pa6oTra u MOIIHOCTB. JHeprus




51 PaboTa 1 MOIIIHOCTH 6 1
5.2 [IpocThie MeXaHNU3MBI 8 2
5.3 MexaHnuecKasi SJHeprust 5 1
Hroro mo pazneny 19
Pa3znea 6. [loBToOpuTEIbHO0-00001IAKOIMH MOYJIb
6.1 ‘ [ToBTOPHUTEIBHO-0000IIAFOIINI MOTYJTh 6 0
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m HpOrpAMMES Beero KoﬁnTponLHHe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Pa3nen 1. TenjioBble sIBJICHUA
1.1 CrpoeHre u CBOMCTBA BEIIECTBA 6
1.2 TenoBbie IPOIIECCHI 33 1 6.5
Htoro no pazneny 39
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICUCTBUA
2.2 [TocTOSIHHBIN 27EKTPUYECKUN TOK 31 1 10
2.3 MarauTHbIE SIBICHUS 11 4
2.4 DJIeKTpOMarHuTHasE MHIYKIUS 7 1 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTte1bHO-000011a101M I MOAYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINN MOTYITH 5
Hroro no pazgeny )
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KJIACC

KoanuectBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/mm
NPOrpaMMblI Bceero KO;TPO‘M’H”?’ Tip 6aKanec1me o0pa3oBaTe/bHbIE
a00ThBI a00ThI
pabo pabo pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHHYeCKOE IBUKEHNE U CITOCOOBI €ro
1.1 a 30 1 4
OIMCAHU
1.2 BsaumoneiictBue Ten 18 4
1.3 3aKOHBI COXPaHEHUS 15 1 2
Htoro no pazneny 63
Pazgen 2. MexaHn4yecKkHe KoJ1e0aHNS H BOJHBI
2.1 Mexannueckue KoeOaHus 8 3.5
2.2 MexaHu4eckre BOJIHBI. 3BYK 10 3
Htoro no pazneny 18
Pa3nen 3. DjIeKTPOMATHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6
' 9IEKTPOMArHUTHBIE BOJTHBI
Hroro mo pazneny 6
Paznen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 8 2
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 1
4.3 PasnoxeHne 6emoro cBeTa B CIIEKTP 2 1
Hroro o paznueny 16
Paznen 5. KBanToBble ABJIEHUA
51 Hcnyckanue u normioiieHue cBeTa aroMoM 4 1
5.2 CtpoeHune aTOMHOTO siipa )
5.3 SnepHbie peakiuu 7 1




Uroro no pazgeny

16

Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOAYJIb

MexaHuveckue sBJICHUs (TTOBTOPUTEIIBHO-
6.1 N 6 3
000010 MOTYJIh)
TemuoBsie siBIEHUS (TIOBTOPUTEITHHO-
6.2 N 3
00001IarOITUH MOTYJIh)
DIIEeKTPOMAarHUTHBIC SIBJICHUS
6.3 N 3 1
(TTOBTOPUTETHHO-0000IIAFOIIHIA MOJTYJIb)
CaeToBBIC SABJICHUS (IIOBTOPUTEIBHO-
6.4 N 1 1
00001I1arOITUH MOTYJIh)
6.5 [ToBTOpHTENBEHO-0000ITArOIINIT MOTYITH 4
Htoro no pazneny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136 26.5







