rocylapcTBEeHHOE OI0/KEeTHOE 001eo0pa3zoBaTesibHOE yupexkaenne CaMapckoit 00acTu
cpennsis oOmeodpazoBarenbHast mkojia «O0pazoBatenbHbIN EHTP «HOXKHBIM TOpoI»
noc. [TpunopoxxHbIi MyHUIIUTIATBHOTO paiioHa Bomxkckuit Camapckoii odbmactu

«ITPOBEPEHO»
3amecturens nupekropa no HMP
/ E.. ®enopeena
«31» aBrycra 2023r.

HanmenoBanue npeamera
YpoBeHns, Kiiace

KonngectBo yacoB no
yueOHOMY IUIaHy

- B HEJIEITIO

- BTOJ1

IIporpamma

VYueOHuk

«YTBEPXIAIO»
Hupexrop I'bOY COI «OL]
«tOxHbII ropoa» nioc. [IpuaopoxHbIii
/ B.M. Kuib otk uH

npuka3z Ne 1236-y ot 31.08.2023r.

PABOYA ITPOIPAMMA

duzuka

OcHoBHoOe o0111ee 00pazoBanue, 7-9 Ki1accel

7 xnacc 8 Kiacc 9 kJacc
24 24 3y
68 u 68 u 102 4y

Cocranena B cooTBeTcTBUH ¢ DefepanbHON paboueit mporpaMmMoii OCHOBHOTO OOIIIET0 00pa3oBaHus
1o yueOHOMYy TmipeaMeTy «Dusnkay (mpeameTHas 00aactb «ECTeCTBEHHO-HAYYHBIC TIPEIMETHI)
[Téppimkun .M., BanoB A.B. ®u3zuka. 7 kinacc. Y4eOHHK 1 00111e00pa30BaTEIbHBIX YUPEKIACHUI.
M.-IIpocBemienne, 2023
[Téppimkun .M., BanoB A.B. ®usnka. 8 kinacc. Y4eOHuK 11 00111€00pa30BaTEIbHBIX YUPEKICHHI.
M.-IIpocBemienne, 2023

[Tépemkun .M., IBanoB A.B. ®u3zuka. 9 knacc. YueOHUK A 0011e00pa30BaTeIbHBIX YUPEKICHUN.
M.-IIpoceemenne, 2023



«PACCMOTPEHO»

Ha 3aceaHuu Kadeapbl
€CTECTBEHHO-HAYYHOI'O LIUKJIA
PykoBoauTenn / M.B. 3unkos/
[Tpotokon Nel ot 28 aBrycra 2023 .



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nuke Ha YpoBHE OCHOBHOTO 001Iero odpazoBanus noarotosieHa Ha ocHoBe ®I'OC OO0, ®OIT OO0, ®PIT OO0 no
yuebHOMY mpenMetry «Dusnkay», (enepanbHoil paboueill MporpaMMbl BOCIHMTAHUSA, ¢ YUETOM paclpeAeNEHHBIX MO KjaccaM IMPOBEPSIeMbIX
TpeOoBaHUil K pe3y/bTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus.

[TosicauTenbHAS 3aMKCKa OTpa)kaeT OOIIHE e U 3a/1a4d U3Y4YeHHs (PU3UKH, MECTO B CTPYKTYpE Y4EOHOTO IMIIaHa, a TAKKE TOIXObI K
0TOOpY CoZep KaHus M OIPEACTICHUIO IJIAHUPYEMBIX PE3yIbTaTOB.

Copnepxanue 00y4eHUs PACKPBIBAET CO/EPIKATEIbHBIE JIMHUU, KOTOPbIE MPEAJIaratoTcs Juisl 00s13aTEIbHOTO U3yUEHHUs B Ka)KJIOM KJlacce
Ha ypOBHE OCHOBHOTO 0011er0o 00pa3oBaHusl.

[Tnanupyemblie pe3yabTaThl OCBOCHHS MPOTpaMMbl MO (HU3UKE BKIIOYAIOT JIMYHOCTHBIC, METANPEeIMETHbIC PE3yNIbTaThl 32 BECh MEPUOT
0o0y4eHHs Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa30BaHus, a TAK)KE MPEIMETHBIE JOCTHKEHHS 00yJaroerocs 3a Kax/blil roj1 o0ydeHus.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

®dusnka ABISETCS CUCTEMOOOPA3yIOIUM JUIsl €CTECTBEHHOHAYUHBIX YUYEOHBIX MPEIMETOB, MMOCKOIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B
OCHOBE IMIPOIIECCOB U SIBJICHUH, H3yyaeMbIX XHUMHUEH, Ouosoruei, actpoHomMuel u Qusnueckoil reorpaduelt, BHOCUT BKJIAJ B
€CTeCTBEHHOHAYYHYI0 KapTUHY MHpa, IpelocTaBiIseT Haubosee ssCHble 00pa3libl MPUMEHEHH I HAyYHOr0 MeToJa MO3HaHMA, TO €CTh Crocoda
MOJIy4EeHHUsl JOCTOBEPHBIX 3HAHUH O MUDE.

Ongna w3 TmIaBHBIX 3a7a4  (u3MUeckoro oOpa3oBaHHMs B CTPYKType oOmero o0pa3oBaHHs COCTOMT B (OpMHpPOBaAHUU
€CTeCTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpeca K HayKe Y 00yJaronuxcsl.

Nzyuenne ¢us3uku Ha yriyOJIEHHOM YpOBHE MPENIONaracT OBJIAJCHHE CIEAYIONIMMUA KOMIIETEHTHOCTSMH, XapaKTEePH3YIOUIMMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U MTOHUMATh OCOOEHHOCTH HAyYHOI'O HCCIIEIOBAHUS;

MHTEPIPETHUPOBATh JAHHBIE U UCIIOIb30BaTh HAyUHBIE I0KA3aTEIbCTBA ISl OJIYUYEHHUS BBIBOJIOBY.

Llenu u3yyenus (GU3MKU Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs ONpeAeeHbl B KOHIENIUU MpenoaBaHus y4eOHOro mpeamera
«®Pu3nka» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit deaepannu, peaqu3yromux OCHOBHbIE 00111e00pa3oBaTebHbIE TPOTPaMMBI.

[enu nzydyenus pusmku:



IpuoOpeTeHne HMHTepeca M CTPEeMJICHUs OOydaloluXcs K HAydyHOMY M3Y4YEHUIO IPUPOJbI, PAa3BUTHUE MX HHTEIUIEKTYalbHbIX M
TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAaydyHOM METOJE MO3HAHUS W (HOPMUPOBAHHME HCCIEIOBATEIHCKOTO OTHOIICHUS K OKPYXKAIOIIUM
SABJICHUSIM;

(dopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3ylIbTaTa U3Y4E€HHUSI OCHOB CTPOCHHUS MaTepHH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpOBaHKE MPEACTABICHUHN O POJIM (PU3UKH JUISL Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX cepax Oyaymield npodheccHoHalIbHONW NesATEeIbHOCTH, CBA3aHHONW ¢ (PU3MKOHM, MOATOTOBKA K
JanpHeeMy 00y4eHHIO B ’TOM HaIIPABJICHHH.

JlocTHKeHHEe 3THX LeJiel MporpaMMsl 1o (pU3MKe Ha ypOBHE OCHOBHOT'O 00IIEro 0Opa3zoBaHus 00ECIEUNBACTCS PEILICHUEM CIIEAYIOIINX
3az1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX, HJIEKTPUYECKUX, MATHUTHBIX M KBaHTOBBIX
ABJICHUSX;

nproOpeTeHNne YMEHHU OMUCHIBATh U OOBSCHATH (PU3NYECKUE SIBICHUS C UCTIOIH30BAHNEM ITOYYCHHBIX 3HAHU,

OCBOGHHME METOJOB pEIIEHHs MPOCTEHIINX pacy€THBIX 3ajJady C UCIOJb30BaHUEM (PU3MUYECKUX MOJeNel, TBOPUECKUX U
IPaKTUKOOPHEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUH HaOM0JaTh MNPUPOJHBIC SIBICHHS W BBINOJHATH ONbBITHI, JAOOpaTOpHbIE pabOTBl M HKCHEPUMEHTAIbHbIE
UCCIIEIOBaHMS C MCII0JIb30BAaHHEM U3MEPUTENbHBIX TPUOOPOB;

ocBOeHHE MpUEMOB paboThl ¢ MHpopMalueill (U3MUECKOro COJAEp)KaHUs, BKIIOYas HHMOPMAIMI0 O COBPEMEHHBIX JOCTHUKEHHSIX
(bu3KKY, aHAIM3 U KPUTUYECKOE OLIEHUBAaHKUE MH(OPMaLIUN;

3HAKOMCTBO O chepamu popecCHOHATBHON AESITETbHOCTH, CBA3aHHBIMU C (U3UKOH, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU
Ha JIOCTH)KEHUAX PU3NYECKON HayKH.

OO1ee yKcao 4acoB, PEKOMEHA0BAaHHBIX Ui U3ydeHUs (U3MKHU Ha 6a30BOM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B
Hezeno), B 8 kinacce — 68 yacos (2 yaca B Henento), B 9 kinacce — 102 vaca (3 yaca B Hezento).

Copneprxanue oOyueHus B 7 KJiacce.

®usznka u e€ poJib B IO3HAHUHU OKPYKAIOLIETO MUPA.

®usuka — Hayka o mpupoje. SABneHust npupoxabl. PuU3HUECKUE SBICHMS: MEXaHUYECKHE, TEIUIOBBIC, DJIEKTPUYECKHE, MAarHUTHBIE,
CBETOBbIE, 3BYKOBBIE.

Odusnueckue BeNMWUMHBL. M3Mepenue ¢uzmdeckux BenmnunH. Pusnueckue npuOopsl. [lorpemHocts u3MepeHuit MexayHapoaHas
CUCTEMa €UHUII.



Kak ¢usuka u apyrue ectecTBEeHHbIE HayKHd H3ydaloT Ipupony. EcTecTBeHHOHay4HbIN METOJ MO3HAHUS: HAOJIOJeHHE, TOCTaHOBKA
HAyYHOTO BOIPOCA, BBIABHIKCHHIE TUIIOTE3, IKCIIEPUMEHT I10 IPOBEPKE THIOTE3, 00bsICHEHUE HabmoqaeMoro sBieHus. Onucanne Gpusndaeckux
SABJICHUM C IIOMOILBIO MOJIEIICH.

JeMoHcTpanuu.

MexaHuueckue, TeIIoBbIe, dJCKTPHUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHHS.

duznyeckue npudOPHI U MPoIieIypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U LU(POBBIM TPUOOPOM.

JlaGopaTopHbie pabOThI U ONBITHI.

Omnpenenenre UeHBI JeNIeHUs MIKAIbl K3MEPUTEIBLHOTO MpHoopa.

H3mepenne paccTosTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTa.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenue reMiiepaTypsl IPH MOMOIIH KUIKOCTHOT'O TEPMOMETPA U AATUYNKA TEMIIEPATYPHI.

[IpoBenenue uccienoBanusi MO MPOBEPKE TUIMOTE3bI: AAIBHOCTH MOJETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM
0oJbIIIe BBICOTA ITyCKA.

[lepBoHavanbHbIE CBEJICHUS O CTPOCHUU BEIIECTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JlBmkenne wyactuil BemiecTBa. CBsi3b CKOPOCTH JABW)KCHHUS 4YacTHI[ ¢ TeMmieparypoil. bpoyHoBckoe nBuxkenue, auddysus.
B3anmoneiicTBre yacTHIl BEIIECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTAJUTMYECKUX ) Tell. B3anMOCBsI3b MEXTy CBOMCTBAMU
BEII[ECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJIAPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

JeMoHcTpanmu.

Habmtonenne 6poyHOBCKOTO IBUYKEHUSI.

Hab6monenue nuddysum.

Habmoienue siBiaeHuid, 00bACHIIONUXCS IPUTSKEHUEM HIIA OTTaJIKMBAaHHUEM YaCTHUI] BEIIECTBA.

JlaboparopHble paObOTHI U OTIBITHI.

OrneHka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTIONIb30BaHUEM (oTorpaduii).

OMBITHI 110 HAOJFOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

OnBITHI 10 OOHAPYKCHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHSL.

JIBMKeHHE U B3aUMOJICHCTBHE TEII.



Mexannueckoe nrkenue. PapBHomepHoe u HepaBHOMepHOe ABrkeHHE. CkopocTh. CpenHsst CKOPOCTh IPH HEPABHOMEPHOM JBUIKCHHH.
Pacuér nytu ¥ BpeMEeHU IBUKCHMUS.

SIBnenue mHepuuu. 3aKOH MHEpuUMU. B3aumopelcTBue Tesl Kak NPUYMHA M3MEHEHHUS CKOPOCTH JBHXKEHMsS Tel. Macca kak Mepa
MHEepTHOCTH Tena. [1noTHocTh BemecTBa. CBSA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BELIECTBA.

Cuna kak XxapakTepucTuUKa B3aumojeicTBus Ten. Cuna ynpyroctd M 3akoH ['yka. M3MmepeHue cuibl ¢ MOMOIIBIO JUHAMOMETDA.
SIBneHue TAroTeHU U cuiia TshkecTH. Cuina TsbKecTH Ha Opyrux Ia”erax. Bec tena. Hesecomocts. CnoxkeHue CUII, HAIIPABJIECHHBIX 110 OJHOU
npsmoii. PaBHonelictBytromas cui. Cumna TpeHus. TpeHre CKOJIbKEeHHS U TpeHue 1okosi. TpeHue B Npupojie U TEXHUKE.

JeMoHcTpanumu.

HabmtoneHne MexaHMYeCKOro ABMKEHUS Tela.

N3mepenue ckopocTy NpsIMOIMHENHOTO ABMXKEHUS.

Habnronenue siBiieHUs] HHEPLIWH.

Habnronenne n3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.

CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJHOW ITPSIMOMN.

JlaGopaTopHbie pabOThI U ONBITHI.

OmnpeneneHne CKOPOCTH PpaBHOMEPHOT'O JBM)KEHUS (LIapUKa B )KUAKOCTH, MOJIENIN 3JIEKTPUYECKOI0 aBTOMOOMIIS M TaK Jiajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHs Opycka WM IapuKa 110 HAKIOHHOM MJI0CKOCTH.

Onpenenenre MIOTHOCTU TBEPJIOTO TeNA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsKEHUS (IedopMaluu) NPYKUHBI OT NMPUITIOKEHHON CHUIIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Tejla U XapaKTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaBnenue TBEPABIX TEI, KUIKOCTEN U Ta30B.

Hasnenue. CriocoObl yMEHbIICHUS U yBeIWUeHHs naBieHus. /laBneHue raza. 3aBUCUMOCTb JaBJIEHUS Taza oT 00bEMa, TEMIIEpaTypHl.
Ilepenaya naBieHus TBEPABIMH TeJaMH, XUAKOCTAMHU M raszamu. 3akoH Ilackans. ITHeBMaTmyeckue MammHbl. 3aBUCUMOCTbH JIaBIEHHUS
XKHUJIKOCTH OT riyOouHsl. ['unpocrarnyeckuit napanokc. CooOuiaronuecs cocyipl. I 'napaBinyeckiue MeXaHu3Mbl.

Atmoctepa 3emnun u armochepHoe napiaeHue. IlpuumHbl CyiiecTBoBaHMSA BO3MYHIHON oOonmouku 3emiu. Ombit Toppuueniu.
N3mepenue atMoc(epHOro aaBieHUs. 3aBUCUMOCTb aTMOC(EpHOro JaBJIEHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopbl ais maMepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE KMJIKOCTH U raza Ha MOrpyxEHHOe B HUX Teno. BoltTankuparomias (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue Tten.
Bo3nyxomnnaBanue.

JemoHcTpanmu.



3aBUCHMOCTbD JABJICHUS I'a3a OT TEMIIEPATypBhI.

Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

Coobmaromuecst CoCcyabl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBus aTMOCc(HEpHOTO TaBICHHUS.

3aBUCHUMOCTD BBITAIKMBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U INIOTHOCTH XKUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

VYcnosue m1aBanys Tel: IIIaBaHUE WIN IOTPYKEHHE TN B 3aBUCUMOCTH OT COOTHOIIEHUS IUIOTHOCTEN Teja U KUAKOCTH.

JlaGopaTopHbie pabOThI U ONBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMA MOrpyKEHHOMN B JKUJKOCTh YACTH TeJa.

Onpenenenre BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B HKUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHIIBI, JEHCTBYIOIIEH HA TEJO B )KUJIKOCTH, OT MACCHI TEJA.

OmnbITH, JEMOHCTPHPYIONINE 3aBUCHMOCTD BBITAIKMBAIONIEH CHJIBI, JEHCTBYIOIIEH Ha TENO B *KHUIKOCTH, OT 00bEMa MOTPYKEHHOU B
KUAKOCTb YaCTH TeJa U OT IVIOTHOCTH KHUIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKHU U ONPEIEIICHUE €€ IPY30I10/bEMHOCTH.

PaboTa 1 MOIIHOCTB. DHEprusl.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJ0K, HaKJIOHHAs TUIOCKOCTb. [IpaBuno paBHoBecus pbruara. [IpuMeHeHune npaBuia paBHOBECHUS phluara
K 0J10Ky. «3070TO€ TIpaBuiIo» Mexanuku. Koadgdunuent nonesnoro aeiicteus (manee — KIIJI) mpocteix MexanusmoB. [IpocTbie MexaHU3MBI B
OBITY U TEXHHUKE.

Mexannueckas 3Heprusa. Kunetnueckas u noreHuuanpHas sHeprus. [IpeBpaiieHne ogHOro BUAA MEXAHWYECKOM HYHEPTUM B JIPYTOM.
3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE.

JeMoHcTpanuu.

IIpumephl IPOCTHIX MEXAaHU3MOB.

JlaGopaTopHble pabOThI U OIBITHI.

Onpenenenre pabOThl CHIIbI TPEHUS MPU PABHOMEPHOM JBMXKEHUU TeJla [0 TOPU30HTAIbHOM MTOBEPXHOCTH.

Hccnenoanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3ydeHue 3akoHa COXpaHEHUsI MEXaHUUECKON SHEPTUH.



Coneprkanne o0yueHus B 8 Kiiacce.
TerutoBbIe IBICHUA.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHOKMHETHUYECKON TEOPUM CTPOEHMs BellecTBa. Macca M pa3Mepbl aTOMOB M MoJieKyl. ONbITHI,
MOTBEP K IAIOLIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammueckne u amopgubie Tena. OObsSCHEHHE CBOWMCTB
ra3oB, XUJKOCTEH M TBEPABIX TEI HA OCHOBE IOJIOKEHUU MOJEKYJIAPHOKMHETHYECKOW Teopuu. CMauuMBaHWE W KallWUISIPHBIE SIBJICHUS.
TennoBoe paclIMpeHHe U CKaTHUE.

Temnepatypa. CBs3b TemrmepaTypbl CO CKOPOCTbIO TEIIOBOTO JBMKEHUS dYacTull. BHyrpenHsis sHeprusi. CrnocoObl M3MEHEHHUs
BHYTpPEHHEHN 2HEepPIruu: TeIUIonepeava u copepiieHne padboTel. Buasl Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JTyUeHUE.

KonunuecTBo Temnorel. YaenbHas TEIUIOEMKOCTb BELIECTBA. TeMI000MEH M TEIUIOBOE paBHOBECHE. YpaBHEHME TEIUIOBOro OanaHca.
[InaBieHue W OTBEplEBAHME KPUCTAUIMUECKUX BEIIECTB. YJienbHasl TeruioTa ruiaBieHus. IlapooOpa3zoBanue u konaeHcauus. Mcmapenue.
Kunenue. Y nenpHas Teraora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHHUS OT aTMOC(HEPHOTO JTaBJICHHS.

Brnaxxnocts Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHAs TEIJI0TAa CTOPAHUS.

[Tpunnumns! padots! TemnoBbix neurateneit KI1/I rerioBoro asurarens. TerioBble IBUTATeNU U 3alIUTa OKPY>KAIOIIEH CPE/IbI.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

JeMoHcTpanuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue quddysun.

Habumroienue siBieHnit cMauMBaHMs U KalWUISIPHBIX SIBJICHUM.

Habutoienue TemnoBoro pacivpeHust Ted.

W3meHeHue gaBiieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.

[IpaBuna n3amMepeHus TeMIepaTypsl.

Buasl Tenionepenaun.

OxJnax7eHre Ipu COBEPLUICHUN PaOOTHI.

HarpeBanue nipu coBepiiieHUH padOThl BHEITHUMU CUIIAMHU.

CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BELIECTB.

Habmonenue kumneHusl.

Habioienne noctostHeTBa TeMIIEpaTyphl MPH IIIaBJICHUU.

Moienn TEeIJIOBBIX IBUTATEIIEH.



JlaGopaTopHbie pabOThI U ONBITHI.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUSI.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbITH 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.

Onpenenenre AaBJIeHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WM OXJIaKICHUS.

[IpoBepka rumnoTe3bl TMHEHHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

Habmroienne n3MeHeHus: BHyTPEHHEH SHEPruu Telia B pe3yibTaTe TeIuionepeau u padboThl BHEIIHUX CHIL.

HccnenoBanue siBieHus TeIiooOMeHa IpyU CMEIIMBAHUH XOJIOIHOM U Topsiuel BOJBI.

Ornpezenenne KOJIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM MPHU TEMI00OMEHE C HArPEThIM METAIITUYSCKUM LIMIIMHIPOM.

Ormpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca vCnapeHusl.

Ormpenenenre OTHOCUTEIIBHON BIIAXXHOCTH BO3/yXa.

Ornpenenenue yaelbHON TEIJIOTHI IIaBICHUS JIb/IA.

DIIEKTPUUYECKHE U MATHUTHBIE SIBJICHUSI.

Onextpuzanus Ten. JIBa poja sMeKTpUYECKHX 3apsanoB. BzaumopelicTBue 3apsbkeHHBIX Ten. 3akoH KynmoHa (3aBUCMMOCTH CHIIBI
B3aMMOJICHCTBHS 3apsKEHHBIX TNl OT BETUYHMHBI 3apSIOB M PACCTOSHUS MEXKIY TeTIaMu).

Onektpuueckoe moje. Hampsk€HHOCTh AMeKTpudeckoro moss. [IpuHIun cynepno3uiuu 3JIeKTPUYECKUX IMojel (Ha KaueCTBEHHOM
YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIeMEHTapHbBINA deKkTpudeckuid 3apsa. Ctpoenue aroma. [IpoBOIHUKK U UAJIEKTPUKU. 3aKOH
COXPAaHEHUS JIEKTPUUYECKOTO 3apsA/ia.

DIEeKTPUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. VICTOUHMKHM MTOCTOSIHHOTO TOKA. JIeHCTBUSA 3JIEKTPUUYECKOTO TOKA
(TeryaoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTIX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. DnekTpruueckoe HanpsbkeHne. COnpoTUBIEHUE MPOBOJIHUKA. Y I€IBHOE CONMPOTHUBIICHUE BEIIECTBA.
3akon OMa miig yuyactka uenu. [locnenoBarenbHoe v mapaiesibHOE COeTMHEHUE MPOBOJHUKOB.

PaGota 1 MOIIHOCTH AIEKTpUUECKOTO ToKa. 3akoH J[xoyns—JleHma. DnekTpudeckue 1enu U MOTPeOUTen dMEKTPHUIECKON YJHEPTHH B
obITy. KopoTkoe 3ambikaHUe.

[TocTostHHBIE MarHUTHL. B3anMoaeicTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe mojie 3eMJIM M €r0 3HaueHue ISt
Ku3HHU Ha 3emie. OnbIT Dpcerena. MarHuTHOE T0J1e SJIEKTPUYECKOro Toka. [I[puMeHeHne >71eKTpOMarHuToB B TEXHHUKE. [[eficTBHe MarHUTHOTO



IIOJIsI HA ITPOBOJIHUK C TOKOM. DJIEKTPOJBUIaTEb MOCTOSHHOIO TOKa. Mcnosib30BaHMe 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOKWCTBAaX M Ha
TPaHCHOPTE.

Omnbitel @apanes. SABnenne snekrpoMarauTHON uHAyKIuU. [IpaBuno Jlenma. Dnekrporeneparop. CriocoObl MOTYyYSHUS IEKTPUICCKON
SHEPruu. DIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UICTOYHUKAX SHEPTHUH.

JeMoHcTpanuu.

DnekTpusanus Tenl.

JIBa poJia JIEKTPUYECKUX 3apsA0B M B3aUMOJECHCTBUE 3apsKEHHBIX TEll.

YCTpolCTBO U IEMCTBHE SJIEKTPOCKOIIA.

DNeKTpoCcTaTUYECKask NHIYKIHUA.

3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.

[IpoBOAHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,

HcToYHMKH TOCTOSHHOTO TOKA.

JlericTBuUs 2IIEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B )KUJIKOCTH.

I"a3oBbIl pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpuyecKoro HanpsHKEHUS BOTBTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHHN.

B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHHS TOJIFOCOB MArHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

OmnsIT OpcTena.

MarsuTHo€e noje Toka. IeKTPOMarHur.

JleficTBre MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHIYKITHH.

OmnsiTel Dapajes.

3aBHUCHMOCTD HaIIPaBIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUSI.

DIEeKTPOTEHEPATOP MOCTOSTHHOTO TOKA.



JlaGopaTopHbie pabOThI U ONBITHI.

OmnbITH O HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U IPH CONPUKOCHOBEHHH.

HccnenoBanue 1eiCTBUSA JIEKTPUUYECKOTO MOJI HA IIPOBOJIHUKU U JUBJIEKTPUKU.

COopka 1 mpoBepKa padOTHI JIEKTPHUIECKOH IETTH ITOCTOSHHOTO TOKA.

W3mepenue u perysinpoBaHHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Y€pe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThL, TEMOHCTPUPYIOIIUE 3aBUCHUMOCTb 3JIEKTPUYECKOTO COMNPOTUBIIECHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJN IONEPEYHOrO
CEYEeHMS U MaTepHaa.

[IpoBepka nmpaBuiia CI0KEHHSI HAIIPSHKEHUH ITPU [TOCIEA0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuiia AJisi CUIIbI TOKA IIPH APAJIIEIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEpe3 JaMIIOUKY, OT HAIPsLDKEHUS Ha HEil.

Omnpenenenne KII/I narpeBarens.

HccnegoBanue MarHuTHOTO B3aUMOJEHCTBUSI IOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MPH UX O0OBbETMHEHUH U Pa3/IeIICHUN.

UccnenoBanue neicTBUs 3IEKTPUIECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHWTa OT CUJIbI TOKAa W HAIPaBJICHHUS TOKa B
KaTyIlIKe.

N3yuenne neiicTBUS MArHUTHOTO TIOJISI HA IIPOBOJAHUK C TOKOM.

KoucTpynpoBanue u usyueHue padoThl IIEKTPOABUTATENSL.

N3mepenue KIIJ[ anexTpoaBUrarenbHON yCTaHOBKH.

OneITBl 1O HCCIEIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKLIHMM: HCCIEJOBAaHUE MW3MEHEHWI 3HAYeHUS U HalpaBIICHUS
WHIYKIIMOHHOTO TOKa.

Copepxanne o0y4ueHus B 9 kiacce.

MexaHn4ecKkue siBJICHHUS.

Mexannueckoe aBuxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAaHHMYECKOIo JBIKEHHsA. PaBHOMepHOe
npsiMOJIMHeHoe ABMkeHue. HepaBHoMepHoe mnpsiMonuHeHoe aBrkeHue. CpenHsss U MTHOBEHHas CKOPOCTh Tela MPH HEpPaBHOMEPHOM
JIBIKCHUH.



Yckopenue. PaBHOyckOpeHHOE NpsiMoInHelHOe nBrkeHne. CBoOoHoe nagaeHue. OnbITh [amunes.

PaBHOMepHOE NBMKEHHE MO OKpYXHOCTH. Ilepmon u wacrora oOpamenus. JluneitHass u yrioBas ckopocTu. LleHTpocTpemutenbHoe
YCKOpEHHUE.

IIepsebiit 3akoH HproTona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. IIpuHuun cynepno3sunuu cui.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUSI CKOJIbKEHHUSI, CUJIa TPEHUS TIOKOS, IPYTUE BUJIBI TPEHHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TANOTEHUS. YCKOpeHue cBoOoaHoro maneHus. Jpwxkenue ruiaHer Bokpyr Comnua. IlepBas
KOCMHUYECKasi CKOpOCTb. HeBeCOMOCTh U epEerpys3KH.

PaBHOBecue MaTepuasibHOM TOUKH. AOCOMIOTHO TBEPHOE Teno. PaBHOBecHe TBEPAOrO Teja ¢ 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT
cuisbl. LleHTp TsbxecTH.

Nmmynse Tena. U3menenue umiynbca. UMmynbse cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Mexannueckas paboTa U MOIIHOCTb. PaboTa cuil TsbKecTH, ynpyroctu, TpeHus. CBsa3b 3Hepruu u padotsl. [loTeHunanbHas sHEprus
TeJa, MOJHATOrO HaJ IOBEPXHOCTHIO 3eMid. lloTeHnManbHas sHeprus c:xarod npyxuHbel. Kunerndeckas sHeprus. TeopemMa 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUUYECKON IHEPIHUH.

JlemoHcTpanuu.

HabnroneHne MexaHMYeCKOro ABMKEHHsI TeJla OTHOCUTENILHO Pa3HbIX TeJl OTCUETA.

CpaBHeHUE IMyTE U TPACKTOPUI IBUIKEHUS OJTHOTO U TOT'O YK€ TeJIa OTHOCUTEIBLHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKOpoCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habutoienue 1BMKEHNUs Tella 0 OKPYKHOCTH.

Habntoienne MexaHU4YeCcKuX SIBJICHUH, TPOUCXOAIINX B cuctemMe oTcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU
OTHOCHUTEJIbHO KaOMHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJIa U IEUCTBYIOLIEH HAa HETO CHJIBI.

HaGmntoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUY Te.

N3MmeHeHue Beca Tena IpyU yCKOPEHHOM JBUKEHHH.

Ilepenaya nmmysbca Mpu B3auMOIEHCTBUU TEIL.

[IpeoOpa3oBanust SHEPTUM NPH B3aUMOAECHCTBUH Tell.

CoxpaHeHHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbca IPH a0COTIOTHO YIPYTOM B3aUMOJECHCTBHH.

Habntoienne peakTUBHOTO ABM)KECHHUS.

CoxpaHeHne MeXaHU4YEeCKON YHEPTHH NPU CBOOOTHOM MaICHUH.



CoxpaHeHre MEXaHUYECKOM SHEPIUU IIPH IBHXKEHHUH TeJla IO/ 1eHCTBUEM MPY>KUHBI.

JlaboparopHbie pabOThI U OTIBITHI.

KonctpynpoBanue Tpakrta Jyisi pa3roHa U JalbHEHIIEro paBHOMEPHOT'O JBHMYKEHHUS IAPUKA UITH TEJICKKH.

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBM)KEHUS MApUKa 10 HAKIIOHHOH IJIOCKOCTH.

Onpenenenre ycKOpeHus Tejla Py PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumnoTessl: e€ciiu Ipu PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HAa4aJbHOM CKOPOCTH IYTH OTHOCSITCS KaK psiJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CUJIbl HOPMAJIBHOTO JTABJICHUS.

Onpenenenne KO3PUITUSHTA TPSCHHUS CKOJTBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHITBI TPEHUS TIPH PABHOMEPHOM JBH)KEHUH TEJIa IO TOPU30HTAIHLHON TTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOJABEME TPY3a € UCIIOJIb30BAaHIUEM HETIOABIKHOTO U TTOIBHYKHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUsI SHEPTUH.

Mexanuueckue KoueOaHus U BOJIHBIL.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: MEPUOJ, YacTOTa, aMILTUTyda. MaTeMaTudecKuil U MpyKUHHBINA
MasiTHUKU. [IpeBparienne sHeprun Mpu KoIeOaTeTbHOM TBUKEHHH.

3aryxatomue Konebanus. Beinyxnennsie konedanus. Pesonanc. Mexannueckue BoHbL. CBOWCTBa MeXaHWYECKUX BOJIH. [IpogonpHbIe
U TIOTIEpEeYHbIe BOJIHBI. J{JIMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHus. MexaHndyeckue BOJHBI B TBEPIOM Telle, CECMHUECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

JeMoHcTpanmu.

Habmonenue xonebaHuii Te moj 1eHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

Habmroienne BeIHYX/IEHHBIX KOJIeOaHUI 1 pe30HaHCca.

PacripocTpanenne mpo0abHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

JlaGopaTopHbie pabOTHI U OTBITHI.

Onpenenenre 4acToThl U Mepro/ia KoneOaHuil MaTeMaTH4eCKoro MasTHUKA.

Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHUKA



HccnenoBanue 3aBUCUMOCTH NIEpUoa KojeOaHUN MOIBEICHHOTO K HUTH Tpy3a OT AJUHbI HUTH.

HccnenoBanue 3aBUCMMOCTH NIEPUOAA KOJIEOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTH IIEPHUO/Ia KOJIeOaHUH rpy3a, MOJABEHIEHHOTO K HUTH, OT Macchl rpy3a.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCHMOCTD MEPHUO/Ia KoJeOaHUil MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH MPYKHUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

DNEKTPOMarHUTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE IIoJie. DJIEKTPOMAarHUTHbIe BOJHBL. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH. [llkanma 3JIeKTpOMArHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BonHOBbIE CBOICTBA CBETA.

JemMoHcTpanuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE cBOMICTBA CBETA.

JlaboparopHbie paObOTHI U OIIBITHI.

N3ydeHue cBOICTB 371€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.

CBeTOBbIC SIBJICHUS.

JlyueBas mojenb cBeta. Mcrounuku cBera. [Ipsamonuneiinoe pacnpoctpanenue cBeta. 3armenus Conaia u Jlynsl. OTpaxkeHue cBera.
[1nockoe 3epkano. 3aKOH OTpayKEHHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHUs: cBera. llomHoe BHyTpeHHee OoTpa)keHHe cBeTa. Vcronb3oBaHHE MOJHOTO BHYTPEHHETO
OTpaXEHMsI B ONTHUYECKHUX CBETOBOAX.

Jlunza. Xox nmywedt B nmnze. Ontuueckas cucrema (oroammapara, MUKpPOCKoma W Teieckoma. [J1a3 kak omTHYecKas CHCTeMa.
bi30pyKOCTh M TaIbHO30PKOCT.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CliojkeHue crieKTpaibHbIX I[BETOB. J{ucnepcus cBeta.

JeMoHcTpanuu.

[IpssmonuHEITHOE pacIpOCTpaHEHHE CBETA.

OtpaxeHue cBera.

[Tony4yenue n300pa’keHHU B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.

[Ipenomnenne cpera.

OnTHYECKHUI CBETOBO/I.

Xon nydeil B cobuparouieil 1uH3e.

Xox Jydell B pacCenBaroLIeH JIMH3E.



[Tony4yeHune n300pakeHHUI ¢ IOMOIIBIO JTUH3.

[Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

Mopens rnasa.

Paznoxenue 6e10ro cBeTa B CIIEKTP.

[Tonmy4yenue 6e10r0 cBeTa NpH CIOKEHUH CBETa Pa3HBIX [IBETOB.

JlaGopaTopHbie pabOThI U ONBITHI.

HccnepoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yriia MaJeHHUs.

N3ydeHnue xapakTepuCTHK N300pakeHU MTpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIJia IMIPEJIOMIIEHUSI CBETOBOIO JIy4ya OT YIJIA MA/IEHUs Ha TPAaHULE «BO3AYX—CTEKIIOM.

[Tonyyenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHIIBI COOMpPAIOIICH JINH3BL.

OnbIThI 110 Pa3yIKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OmnBITH IO BOCIIPHUATHIO IIBETA IPEAMETOB IPH WX HAOIIOJICHNUN Yepe3 IBETOBBIE (PUIIBTPHI.

KBaHTOBBIC sSIBICHMUS.

Omnswitel Pesepdopna m mnanerapHas monenb aroma. Monenb aroma bopa. Mcmyckanue u moriomieHue cBera aToMOM. KBaHTEHI
JIuneliuaTpie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, Oera- U ramma-uznydeHus. CTpoeHue aToMHoro sjapa. HykinoHHas mozienb aToMHOro sijpa. M30Tormsbl.
PaanoaktuBHbIE TpeBpaienus. [lepuos moypacmaaa aTOMHBIX SIEP.

SAnepHple peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOTO YHCEN. DHEPTUsl CBSI3U aTOMHBIX sjiep. CBs3b MAacChl M SHEPTUH.
Peakuuu cunTesa u nenenus saep. Mcrounuku snepruu CosHLa U 3BE31.

AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4EHUH Ha )KUBBIE OPTaHU3MBI.

JeMoHcTpanuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyYHbIX I'a30B.

CrnexTp BomopoJa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pa6ota cuérurka MOHU3UPYIOMINUX U3TYyUSHHH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

JlaGopaTopHbie pabOThI U OTBITHI.

Habitoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.



HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY IyTH (110 hoTorpadusim).
W3mepenue paanoakTUBHOTO (poHa.
[ToBTOpUTENHEHO-0000IIAIOIITNI MOTYTb.

[ToBTOpUTENIEHOOOO0MAOIINK MOAYNIb HpPEJHA3HAYCH JUIA CHUCTEMAaTH3allMd U OO0OOIICHHWS IPEIMETHOTO COJEPXKaHHWsS U OIbITa
JeSITeIbHOCTH, TPUOOPETEHHOTO MIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAKKe ISl MOJTOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY IK3aMEHY IO
busuKe It 00yJaroIIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy M3ydyeHHH AAHHOTO MOAYJNS PEANU3YIOTCS M CHUCTEMATHU3UPYIOTCS BHJIbI JESTEIbHOCTH, HA OCHOBE KOTOPBIX OOecleuyuBaeTCs
JOCTHKEHUE TMPEAMETHBIX U METAlpeIMETHBIX IUIAHUPYEMBIX pPe3yjibTaToB 00y4eHHs, (HOpPMHUPYETCS €CTECTBEHHOHAay4Has I'PaMOTHOCTH:
OCBOEHHE HAYyYHBIX METOJIOB UCCIICJIOBAHMS SIBJICHUI MPUPOIBI U TEXHUKH, OBJIA/ICHUE YMEHUSIMH OOBICHATH (U3NUYECKUE SIBICHUS, IPUMEHSIS
MOJTy9YECHHBIC 3HAHUS, PEIIaTh 33J]a4i, B TOM YHCJIe KAYeCTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[TpuHIMNHATBHO AEATENBHOCTHBIA XapakTep JAaHHOTO MOIYJSl peau3yercs 3a CU€T TOTO, YTO OOYJarOIIUECs BBIIOJIHSIIOT 3a/laHus, B
KOTOPBIX UM IpeJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUH paclio3HaBaTh U HAyYHO OOBSICHATH (PM3UYECKUE SBICHHS B OKPYKAIOMIEH MPUPOJAE U IMOBCETHEBHOM
KU3HU;

UCIIOJIb30BaTh HAy4YHBIE METOJbl HCCIEOBaHUS (PU3WYECKUX SIBICHUH, B TOM UYHUCIE [UIsl TPOBEPKU THUIOTE3 U MOIyYeHUs
TEOPETUYECKHUX BHIBOJIOB;

OOBSICHATh Hay4HbIE OCHOBBI Han0oJiee BaKHBIX JTOCTH)KEHUH COBPEMEHHBIX TE€XHOJIOTHI, HalpuMep, MPaKTHUYECKOro WCHOIb30BAHUS
pa3TMYHBIX NCTOYHUKOB YHEPTUHU Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX U3BECTHBIX BHIOB YHEPTHH.

Kaxnas u3 TeM naHHOrO MOyl BKJIIOYAaeT 3KCIEPUMEHTAIbHOE HCcieqoBaHuEe o0oOmaroniero xapakrepa. Moayib 3aBepliaeTcs
MIPOBEICHUEM JIMATHOCTUYECKOM M OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 0011IeT0 00pa3oBaHus.

[Tnanupyemble pe3ynbTaThl OCBOCHUS (PU3MKH (0a30BbIN YPOBEHb) HA YPOBHE OCHOBHOI'O OOIIIET0 00pa30BaHus.

N3yuenne (u3MKM Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs HANpaBIEHO HA JIOCTHKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX U
NPEMETHBIX 00pa30BaTeIbHbBIX PE3YJILTATOB.

B pesynbTare nzydeHus (GuU3MKU HAa ypOBHE OCHOBHOTO 00IIero oOpazoBaHus y oOyuaromierocs OyayT chOpMHUpPOBAHbI CIEAYIOIINE
JUYHOCTHBIE Pe3yabTaThl B YACTH:

1) NaTpMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hM3MUECKOI HAYKU;

[IEHHOCTHOE OTHOIICHUE K TOCTHYKEHUSIM POCCUHCKUX YIEHBIX (PU3UKOB;

2) TPaXIaHCKOTO M TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHMS:



TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B OOCYKAEHHUM OOLIECTBEHHO-3HAYMMbIX M 3TUYECKMX IPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHHUEM JIOCTHKCHUN (PU3UKH;

OCO3HaHHE BaXHOCTU MOPAJIbHOATHUUECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCTIPHSITHE ICTETHYECKUX KayecTB (PU3NUECKON HAYKHU: €€ TApMOHUYHOTO ITOCTPOSHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) NEHHOCTH HAY4YHOT'O ITO3HAHMSL:

OCO3HaHME LIEHHOCTU (PU3MUYECKONW HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHMS MHpa, OCHOBBI Pa3BUTHUS TEXHOJOTHH, BakHeHIIen
COCTaBJIAIOLIEH KyIbTYpHI;

pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, MHTEPEca K UCCIIE0BATENILCKOM NesATEIbHOCTH;

5) popMHupOBaHUS KYIBTYPHI 3I0POBbSI K SMOLMOHAIBHOTO 0JIaronoyyus:

OCO3HAHME [IEHHOCTH 0E3011aCHOT0 00pa3a )KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXXHOCTH MPABHJI 0€30MaCHOTO IMOBEICHUS
Ha TPAHCIIOPTE, Ha JIOPOTax, C AIEKTPHUECKUM U TETITIOBBIM 000pYIOBAaHHEM B IOMALTHUX YCIOBUSX;

c(OpMHPOBAHHOCTH HaBBIKA pe(IeKCHHU, TIPU3HAHKIE CBOETO IPaBa Ha OMIMOKY M TAKOTO KE MpaBa y IPYroro 4eloBeKa;

6) TPyZIOBOTO BOCIIUTAHUS:

7) aKTHBHOE y4YacTUE B PELICHUHU IMPAKTHMYECKUX 3a4ad (B paMKax ceMbd, 00pa30BaTENIbHOW OpraHu3allly, HACEeIEHHOIO IyHKTa,
POZHOrO Kpasi) TEXHOJIOTMYECKON M COLMAIbHOM HAPaBICHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3MUECKUX 3HAHUIA;

MHTEpEC K MPaKTUYECKOMY U3YyUEHHI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

8) PKOJIOTHYECKOTO BOCIIUTAHMUS:

OpHUEHTAlMs Ha MPUMEHEHHE (PU3NUECKUX 3HAHUU Ui pelleHus 3a/ad B 00JacTU OKpYXKarolled cpeibl, INIAHUPOBAHUS MTOCTYIIKOB U
OLICHKH MX BO3MO’KHBIX IOCIIEACTBUM JUIsl OKPYXKAIOLIEH cpeibl;

OCO3HaHHUeE TN100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTeH X peleHus;

9) amanTanuy K U3MEHSIOIUMCS YCIOBUSM COLMAIBHOM U IPUPOAHOM Cpebl:

NOTpeOHOCTh BO B3aMMOJICHCTBUU MPU BBINOJIHEHUH MCCIEA0BAaHUM U MPOEKTOB (PU3NYECKOM HANpaBIEHHOCTH, OTKPBITOCTh ONBITY U
3HAHUSAM JIPYTHUX;

MTOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NEATEIBHOCTD;

noTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHM, B TOM 4Yucie (pOpMyJIHpOBaTh UAEU, NOHATHS, TUIIOTE3bl O (PU3MUECKUX OOBEKTaxX U
SIBTICHUSX

OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1aCTH QU3UKH;

IUTAaHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DM3NYECKUX 3HAHMIA;



CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U IPUPO/bI, OOLIECTBA M SKOHOMHUKH, B TOM YHCJIE C UCII0JIb30BaHUEM (PU3NYECKUX
3HAHUM;

OLIEHKA CBOUX JICHCTBUI C yU€TOM BIIMSHUS HAa OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TJI00aBbHBIX MTOCIIEICTBHUIH.

B pesynbrare wu3yueHus (QHU3MKM Ha YpPOBHE OCHOBHOrOo oOmiero oOpa3oBaHusi y oOydatomierocs OyAayT CQOpPMHPOBAHEI
METaIlpeIMETHbIE Pe3yNIbTaThl, BKJIIOYAIOLINE IMO3HABATEIbHBIC YHUBEPCAIbHbIC Yy4eOHBIC ICHCTBUS, KOMMYHHKATHBHBIE YHHBEpCAJIbHBIC
yueOHbIe JIeMCTBUS, PETyJIATUBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS.

OBnajeHye yHuBepcalbHbBIMU yU€OHBIMU [IO3HABATEIbHBIMU JEHCTBUSAMMU:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKUA OOBEKTOB (SBICHUN);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCHU(HUKAIIMNA, OCHOBAHUS JIJIsl 0000IICHMS U CpaBHEHHS,

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B pacCMaTPUBAEMBIX (aKTax, MTAaHHBIX M HAOIIOJCHHSX, OTHOCSIIUXCA K (HU3NIECKHM
SIBIICHUSM;

BBISIBIISITH TIPUYUHHOCIIECCTBEHHBIEC CBSI3U MPU M3YYCHUU (PU3UYECKUX SBJICHUN M MPOIECCOB, MPOBOJUTH BBHIBOJBI C MCIIOIB30BAaHHEM
JeTyKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUCHUH, BbIJIBUTATh TUIIOTE3bl O B3aUMOCBS3AX (PU3MUECKUX BEIINYMH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHHus ydeOHOW (u3nueckoil 3aaauu (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIICHUs, BbIOOp
Han0oJiee MOAXOSAIIET0 ¢ yYETOM CAMOCTOSITENILHO BbIICIEHHBIX KPUTEPUEB).

2) 6a30BbIe UCCIIEIOBATENLCKUE ICHCTBHSL:

MCTIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIH (PU3MUECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIIEIOBAHHE
(UBUYECKOTO SBIICHNUS,

OLIEHUBATh HA PUMEHUMOCTH M TOCTOBEPHOCTH HH()OPMAIIHIO, TOTYYCHHYIO B XO/I€ HCCIICIOBAHUS HITH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHNUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOAECHUS, OIbITA, UCCIIET0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JaibHENIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, @ TAKXKE BBIIBUTATh MPEAIONOKEHHSI 00 UX pa3BUTUU B
HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

3) pabota ¢ uHpopmanueit:

MPUMEHSATH PA3JIUYHbIE METOJIbI, HHCTPYMEHTHI M 3allPOCHI NIPH MOUCKE U 0TOOpE MH(OPMAIIMK WIIM JAHHBIX C YYETOM MPEATIOKEHHOM
yaeOHON (HU3UIECKOM 3a1auH;

aHAJM3UPOBATh, CHCTEMATH3MPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IMIHBIX BUIOB M (POPM TpEACTaBICHUS;

CaMOCTOSITENTLHO BHIOMPATh ONTHUMAJIBHYIO (OPMY TpeICTaBICHUS WHPOPMALMU M WILTIOCTPUPOBATh PEIIaeMble 3a/1a4l HECIOKHBIMU
cXeMaMH, JrarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAITHSIMH.



OgajicHre YHUBEPCATbHBIMU Y4eOHBIMA KOMMYHHKATHUBHBIMH JICHCTBUSMU:

1) oGmenue:

B XO0JIc OOCYXJeHHUs Yy4eOHOTO MaTepuaina, pe3ylbTaToB JabOpaTOpHBIX pa0OT M MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIICCTBY
00CyXJ1aeMOl TeMBbI M BBICKA3bIBATh HJICH, HALICIICHHBIC HAa PELICHHUE 3aa4H U MOCPKaHHE 0JI1aroXenaTeIbHOCTH OOIICHNUS;

COIIOCTABJISITh CBOU CYXKICHUSI C CY’KACHUSIMH JAPYTUX YYAaCTHUKOB JHUAIIOTa, 0OHAPYKUBATh PA3IIMUUC U CXOACTBO TO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;

MyOJINYHO TPEJICTABIATH PE3YJIbTaThl BBITOIHEHHOTO (DU3HUYECKOTO OIbITa (IKCIIEPUMEHTA, UCCIICIOBAHHUS, TIPOCKTA).

2) COBMECTHasl IeITEIIbHOCTh (COTPYAHHYECTBO):

MOHUMAaTh W HCIOJb30BaTh IMPEUMYINECTBA KOMAHIHOW M WHAWBUIYAIBHOW pPaOOThI TPU pEIICHHH KOHKPETHOW (u3mueckon
pOo0JIEMBI;

NPUHUMATh I1IEJTM COBMECTHOHM JEATeNbHOCTH, OPraHM30BbIBATh JCHCTBUS MO €€ IOCTHIKEHHIO: PaCIpelessTh POJH, 00CYXKIaTh
HPOLIECCHI U Pe3yJIbTaThl COBMECTHOI pabOThI, 00001aTh MHEHHUSI HECKOJIBKHIX YEIIOBEK;

BBINIOJIHATh CBOIO YacTh PabOThI, JOCTUTAs KAUYSCTBEHHOTO PE3yJbTara MO CBOEMY HAIPABJICHHIO M KOOPIUHUPYSI CBOU JICHCTBUS C
JPYTUMH YWICHAMH KOMaH]IbI,

OLICHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMN TPOIYKT MO KPHUTEPHUSM, CaMOCTOSATEIBHO C(HOPMYIMPOBAHHBIM YyYaCTHUKAMHU
B3aUMO/ICHCTBHSI.

OBajicHre YHUBEPCATbHBIMH YUCOHBIMU PETYJISITHBHBIMH JICHCTBUSMU:

1) camoopranuzanus:

BBISIBJIATH MPOOJIEMbI B )KM3HCHHBIX M YUECOHBIX CHTYAIUSAX, TPEOYIOMIMX /IS peIieHUs (PU3HUECKUX 3HAHHIA,

OPHEHTHUPOBATHCS B PA3IUYHBIX MMOAX0aX MPUHITHS PEUIeHUH (MHAUBHUAyaIbHOE, TIPUHATHE PEIICHUs B TPYIIIE, MPUHITHE PEIIeHUI
IpyHIo);

CaMOCTOSITEITLHO COCTABIISITh AITOPUTM pellieHus] (U3NYECKON 3aJauu WM IUIaHa MCCIICIOBAHUS ¢ YYETOM MMEIOLINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/IaraéMbie BapUaHThI PEIICHUH;

MIPOBOANTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYAIlUH U TIPeJIarath MiaH € U3MEHCHUS;

OOBSCHSTH TIPUUUHBI TOCTHIKCHUS (HETOCTIKEHHS) PE3YJIbTATOB JISSITEbHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B ISATEIBHOCT (B TOM YHCIIE B XOJ] BBIMOJHEHUS (DU3NUECKOTO UCCIICIOBAHUS MM MPOEKTA) HA OCHOBE HOBBIX
00CTOSITENIbCTB, U3MEHUBIIINXCS CUTYAI[Hi, YCTAHOBJICHHBIX OIMOOK, BOSHUKIIIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa SN U YCIOBHSM.



3) SMOIMOHAIBHBIA UHTEIIJICKT:

CTaBUTH ce0sl HA MECTO IPYroro 4ejJoBeKa B XOJe CIOpa MM JUCKYCCHH Ha HAYYHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY
JPYroro.

4) npunsitie ceds U IPyTrux:

MPU3HABATH CBOE MPAaBO HA OMIMOKY MpU pelIeHHH (U3NYECKUX 33a]ad WU B YTBEPXKACHUSAX HA HAyYHbIE TEMBI U TaKOE K€ MPABO
Jpyroro.

[TpenmeTrHble pe3ynbTaThl OCBOCHUS IPOrpaMMBl 110 (pu3nke (6a30Bbli ypOBEHB).

[TpenmeTrHble pe3ynbTaThl OCBOCHUS IPOrpaMMBI 110 (pHU3MKe K KOHIYy 00y4deHus B 7 Kiacce:

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh Y O0YUArOIUXCS YMEHUI:

WCII0JIb30BaTh MOHATUS: PU3NYECKUE U XUMUYECKHUE SIBICHUS, HA0JIOIeHUE, SKCIIEPUMEHT, MOJIENb, TUIOTE3a, EAMHULIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS BemlecTBa (TBEpHOE, )KHUIKOE, Ta3000pa3HOE), MEXaHHMUYECKOE JIBIKEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUsl, paBHOJACHCTByOIAs Ccuil, JAepopmanus (ynpyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuyath saBieHUA (Auddy3us, TEmI0Boe IBM)KEHHE YACTHUIl BEIIECTBA, PAaBHOMEPHOE J[BHXKEHHE, HEPaBHOMEPHOE [BH)KEHUE,
MHepLUs, B3aUMOJCICTBHE Tell, paBHOBECHME TBEPIBIX TN C 3aKPEIUIEHHOM OChIO BpallleHMs, Meperaya JaBieHUs TBEPABIMU TeJlaMH,
KHUJIKOCTSIMU M Ta3aMu, aTMOC(EpHOE JaBJE€HUE, IUIaBaHUE Tell, MPEBpAILEeHUs] MEXaHUYECKOM 3HEpPruu) MO ONMCAHUIO HUX XapaKTepPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE;

pacrno3HaBaTh IPOSBICHUE M3YUYEHHBIX (PU3NYECKUX SIBJICHUHA B OKPYXKAlOIIEeM MHpE, B TOM 4HucCle (U3NYECKUE SBJICHUS B NMPUPOJE:
IPUMEPBI JBUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B JKMBOM M HEXHUBOW MpPHUpOJE, ACHCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMoc(epHOro aBieHMs] Ha UBOW OpraHU3M, IJIaBaHUE pPbIO, pblYard B TeJie YEJOBEKa, MPU ITOM NEPEBOAMTH MPAKTHYECKYIO 3ajady B
yueOHYI0, BBIIEIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUII;

OIUCHIBATh U3yYCHHbIE CBOMCTBA TeJN U (PU3NYECKUE SBJICHUS, UCTIONB3Ys (PU3NUECKHEe BEJIMYMHBI (Macca, 00bEM, INIOTHOCTH BELIECTBA,
BpeMs, MyTb, CKOPOCTb, CPEJHSAS CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Teja, cujla TPEHMs, JaBieHue (TBEPAOro Tena, SKUIKOCTH,
rasa), BBITQJIKHMBAIOLIAs CUJIa, MeXaHUYecKas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(D(QUIMEHT MOJEe3HOro AECUCTBUS
MEXaHU3MOB, KHHETHYECKasi U MOTEHIMAJIbHAs SHEPTHs), IPU OMMCAHUYU MPABUIIBHO TPAKTOBATh (PU3UYECKHUNA CMBICI MCIIOJIb3YEMbIX BEJIHUNH,
uX OOO3HA4YEeHHs M eIUHHIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIbI, CBS3BIBAIOLINE JAHHYIO (U3NYECKYIO BEIMYMHY C JIPYTHMMHU
BEJIMYMHAMU, CTPOUTD IpaUKN U3yUEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHUS U MPOIECCHI, UCIOJB3YS MpaBuia CI0KEHHs CHIT (BA0JIb OJHOM MpsIMON), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbluara (0J0Ka), «30J0TO€ MpPaBWIIO» MEXAaHUKHU, 3aKOH COXpaHEHUs
MEXaHUYECKOM 3HEPTUu, MPU ITOM JaBaTh CJIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aMKChIBAaTh €M0 MaTeMaTHUECKOE BhIPAKEHHE;



OOBSICHATh (PM3MYECKHE SBICHMSA, IPOLECChl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTyalUH NPaKTUKOOPHEHTUPOBAHHOI'O
XapakTepa: BBIBIATH MPUYMHHOCIIEACTBEHHBIC CBS3H, CTPOUTH OOBACHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ MCHOJIb30BaHWEM |—2 M3y4YeHHBIX
CBOMCTBA (PM3UUECKUX SBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacyéTHble 3aa4u B 1—2 AeHCTBUS, UCHIONB3Ys 3aKOHBI M (POPMYIIBI, CBA3bIBAIONINE (PU3MUECKUE BETMYMHBL: HA OCHOBE aHAJIHN3a
YCIIOBHS 3aJaud 3allUCBhIBATh KPAaTKOE YCIIOBHE, MOJCTABIATh (U3UYECKHUE BEIWYMHBI B (POPMYNIBI M MPOBOAUTH PACUETHl, HAXOIUTH
CIPaBOYHBIE IaHHBIE, HEOOXOUMBbIE [l PELICHUs 3a1ay, OLIEHUBATh PEAIMCTUYHOCTD MOJIy4€HHON (PU3NUECKOM BETUUUHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (HU3UYECKUX METOI0B, B ONMCAHUM MCCIEIOBAHUS BbLAEIATH
IpOBEpPsAEMOE MPEANONIOKEHUE (TUIIOTE3Y), Pa3inyaTh M HWHTEPHPETHUPOBATH IOJIYUYEHHBIH pe3y/lbTaT, HaXOAWUTh OMIMOKHM B XOJ€ OIbITa,
IPOBOJUTH BBIBOJIBI IO €0 Pe3ysIbTaTaMm;

MPOBOJIUTH OIBITHl IO HAOMIOACHUIO (QHU3UYECKUX SBICHUH WM (U3WYECKHX CBOMCTB Tel: (opMymupoBaTh MpOBEpsSEMBbIC
IPEIOI0KEHHUs, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO 000pyI0BaHMUs, 3aIIMCHIBATh X0 ONBITa U ()OPMYITHPOBATH BHIBOJIBI;

BBITOJIHATH MPSIMBIE U3MEPEHUSI PACCTOSIHHS, BPEMEHH, MacChl Tella, 00bEMa, CUJIBI U TEMITEPATyPhl C UCTIOIb30BaHUEM aHAJIOTOBBIX H
U(PPOBBIX MPHOOPOB, 3aITUCHIBATH IMOKA3aHHsI TPHOOPOB € YIETOM 3aJaHHON aOCOIIOTHOM IMOTPEITHOCTH H3MEPEHU;

IIPOBOJIUTh MCCJIEOBAHNUE 3aBUCUMOCTH OJHOH (U3MYECKOH BEIMYMHBI OT JAPYrodl C MCIOJIB30BAHUEM HPSMBIX H3MEpPEHUi
(3aBHCHMOCTH IYTH PaBHOMEPHO JBHXKYILErocsl Tejda OT BPEMEHHU JABMXKEHMs Tela, CHUJIbl TPEHHs CKOJbXKEHHMs OT Beca Tela, KauecTBa
00pabOTKM MOBEPXHOCTEHN TeJl M HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJl, CUJIbl YIIPYTOCTH OT YAJUHEHUS IPY>KUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Teja, OT TIyOHUHBI,
Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IUIaBaHUS TeJ, YCIOBUN paBHOBECUs pblyara M OJIOKOB, Y4acTBOBATh B IJIAHUPOBAHUU Y4EOHOTO
UCCJIEIOBaHMsI, COOMpATh YCTAHOBKY W BBINOJHATH U3MEPEHMs], CIenysl NpPeUIoKEHHOMY IIaHy, (PMKCUpPOBAaTh PE3YJIbTaThl MOTYYEHHOMN
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOJIUI U TpapKOB, IPOBOIUTH BBIBOJBI IO PE3YJIbTaTaM MCCIIEA0BAHUS;

MIPOBOJUTH KOCBEHHbIE H3MEPEHUSI PU3NUECKUX BETUYHH (IUIOTHOCTh BEUIECTBA KUIKOCTH U TBEPAOIO TEJNa, CHUJIa TPEHUS CKOJIbKEHMS,
JIaBJIEHUE BO3/yXa, BBITAJKUBAIOIIAs CUJIA, JAEHCTBYIOIAs HAa MOTPYKEHHOE B )KMJIKOCTh TEJO, KOAPGHUIMEHT MOJIE3HOT0 EeHCTBUS MPOCTHIX
MEXaHU3MOB), CJIeays MPEATOKEHHON MHCTPYKIMHU: NP BBIMOJIHEHUH MU3MEPEHH cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIYMCIATH
3HAUYEHUE NCKOMOM BEJIMYUHBL;

co0Jro1aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

UMETb MPEJICTaBIEHUE O MPUHLMIAX JeHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOLIAIOIIHECS
cocyzbl, 0apoMeTp, pblyar, OJIBUKHBIA U HEMOBUKHBINA OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NMPUHLMUIIBI EHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB C MCIOJB30BAHHEM HX OMUCAHUS (B TOM
yHclie: MOAIINIHUKY, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKHUM Mpecc, MAaHOMETP, BHICOTOMEp, MOPIIHEBON HAcOC, apEOMETP), UCMOJIb3Ys
3HAHHUA O CBOMCTBAX (PU3NUECKUX SBJICHUM U HeoOXoauMble (PU3MUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;



MIPUBOJUTE TPUMEPHI (HAXOAUTh MHGOPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIIOIb30BAHKSA (PU3MYECKUX 3HAHUK B TOBCEIHEBHOM
KHU3HH U oOecrieueHus: 6e30MacHOCTH MPpH 0OpaIieHHH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3/J0POBbS U COOJIIOICHHS
HOPM 3KOJIOTMUECKOTO MOBEJICHUS B OKPYXKAIOIIEH Cpeie;

OCYIIECTBISATH OTOOpP MCTOYHMKOB WMH(popmanmu B WHTEpHETE B COOTBETCTBUU C 3aJaHHBIM IMOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCS 3HAHUWM U TyTEM CPAaBHCHHSI PA3IUYHBIX MCTOYHUKOB BBLICIATH MHGOPMAIUIO, KOTOpAs SIBISICTCS MPOTUBOPEUMBOM HIIM MOKET
OBITh HEJIOCTOBEPHOM;

WCIIOIb30BaTh IIPU BBHIMOJHEHWH YYE€OHBIX 3aJaHUN HAyYHONOMYJSPHYIO JIMTEpaTypy (GU3HUYECKOTO COJEepKaHUs, CIPaBOYHBIC
MaTepHuaibl, pecypchl cetn MHTepHeT, BiageTh mpuéMaMy KOHCIICKTHPOBAHHS TEKCTa, NMpeoOpazoBaHus MHGOPMAIIMU U3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMChbMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE 2—3 MCTOYHUKOB MH(OPMAILIUU, B TOM YHCIIE ITyOJINIHO
MPOBOANTH KpaTKHUE COOOMICHHSI O pe3ysbTaTaX MPOEKTOB WM YYeOHBIX HCCIEAOBAHUN, MPU 3TOM TI'PAMOTHO HCIOJIH30BaTh HM3YUCHHBIN
MOHSITHIHBIN armapar Kypca pu3uKu, COMPOBOXKAATH BEICTYIUICHHE MTPE3CHTAIINCH;

MIPY BBITIOJTHCHUH YYEOHBIX TPOCKTOB W HCCIICIOBAHUHN paclpeneiisaTh OOS3aHHOCTH B TPYINE B COOTBETCTBHH C IOCTaBICHHBIMU
3aJayaMy, CJIEIUTh 3a BBIIOJIHEHHWEM IUIaHAa [EeHCTBUM, OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS MIPOrPaMMBI 10 (GU3HKE K KOHILY 00y4YeHUs B 8 Kiacce:

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPakaTh cHOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUH:

WCIIOB30BaTh TMOHATHS: Macca U pa3Mephl MOJICKYJI, TETUIOBOE JBUKEHHUE aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSIHUSI BEIIECTBA,
KpUCTAJUTMYECKUE W aMOp(HBIC Tejla, HACHIIICHHBIM W HEHACHIIIEHHBIN Map, BJIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS JHEpPTrus,
TEIJIOBOM JBUTATEIb, JJIEMEHTAPHBIN SJIEKTPUUYECKHUM 3apsijl, FIEKTPUUECKOE MOJIE, MPOBOJIHUKHA U IUJICKTPUKH, TOCTOSHHBINA 3JIEKTPUUECKUI
TOK, MATHUTHOE T10JIC;

pasnuyath SBIEHUS (TEIIOBOE pacHIMpEeHHE U CKaTue, TeIUlonepeaaya, TerjoBoe paBHOBECHE, CMAaYMBAaHKE, KAMWIUISPHbBIE SBICHMUS,
UCIapeHue, KOHJEHCAlMs, IUIaBJIEHHWE, KpUCTAIIu3alus (OTBEpleBaHUE), KHUIIEHHE, Teruionepeaaya (TEIIONPOBOAHOCTh, KOHBEKIIHS,
U3ITy4eHHUe), JIIEKTPU3allus TeN, B3aUMOJCWUCTBHUE 3apsoB, JACUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JIEUCTBHE MArHUTHOTO MOJIsI HA MPOBOAHUK C TOKOM, RJIEKTPOMAarHMTHAas MHIAYKIMUS) MO OMUCAHUIO UX XAapAaKTEPHBIX CBOMCTB U Ha
OCHOBE OITIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3UIECKOE SBIICHHE;

pacro3HaBaTh MPOSIBJICHUE W3YyUYEHHBIX (M3UYECKUX SBIICHUNA B OKPYXKAIOIIEM MHpE, B TOM YHCie (GU3UUYECKHE SIBICHHUS B TPHUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KATUJUIAPHBIE SIBICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoie, n3nyderne ConHIla, 3aMep3aHre BOJI0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, AJICKTPUIECKUE SIBJICHHS B aTMOC(epe, STEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE



3emin, Ipelid MoJIOCOB, POIb MArHUTHOTO TMOJIS JJIS KU3HU Ha 3eMiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOJUTh NPAKTUYECKYIO 3a7ady B
yueOHYI0, BBICTISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NICCKUX SBICHUIA;

OIHCHIBATh M3YYCHHBIC CBOMCTBA TNl U (PU3NUCCKUE SBICHUS, UCTIONB3Ysl (DU3MUECKHUE BEIMIMHBI (TEMIIepaTypa, BHYTPEHHSIS SHEPIus,
KOJIMYECTBO TEIUIOTHI, y/EIbHAsA TEIIOEMKOCTh BEUIECTBA, YAENIbHAs TEIUIOTA IUIABICHMS, yJENIbHAs TEIyIoTa mapooOpa3oBaHUs, yAelbHas
TEIUIOTA CTOPAHUsSl TOIUIMBA, KOA(P(MUIIMEHT MOJE3HOr0 JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIAKHOCTH BO3JyXa, JCKTPHUSCKUN
3apsijl, CWJIa TOKa, SJCKTPUYECKOE HANpsHKCHUE, CONMPOTHBIICHHE MPOBOJHUKA, YIIEIBHOE CONPOTHBIICHHE BEIIECTBAa, pabdoTa M MOIIHOCTH
AJNIEKTPUUECKOTO TOKA), NMPU OIMMCAHWH IPABHIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIIOJIB3YEMbIX BEIMYWH, O00O3HAYCHUS W CIUHHIIBI
(GU3NYECKUX BEIHYUH, HAXOIUTHh (OPMYJIBI, CBS3BIBAIOIIAE JAHHYI (PU3UYECKYIO BEIMYMHY C JPYTHMMHU BEIUYUHAMH, CTPOUTH Trpaduku
U3YUYEHHBIX 3aBUCUMOCTEH (DU3MYCCKUX BEINYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYCCKUE SBJICHHS M IPOIECCHI, HCIIOIB3ysS OCHOBHBIC TOJIOKEHUS MOJICKYISIPHOKHHETUICCKON
TEOPUU CTPOCHUS BEIISCTBA, MPUHITUI CYIEPIIO3UINH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAaHCHHUS 3apsjia, 3akoH OMa JuTsi ydacTka
neny, 3akoH Jlxoyms-JIeHna, 3aKOH COXpaHEHUs YHEPTHH, TP 3TOM YMETh (DOPMYIHpPOBATH 3aKOH W 3aIKCHIBATH €r0 MaTEMaTHYECKOE
BEIPAKCHHC;

OOBSICHATh (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHTyallMi MPAKTHKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISITh TIPUYUHHOCIICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUYECKUX IIaroB ¢ UCIOJIb30BaHHWEM |—2 W3yYEHHBIX CBOWMCTBA
(bU3NUECKUX SBICHUH, PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacu€THbIC 3a7a4u B 2—3 1eWCTBUSA, UCTIOIB3Ys 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE (PM3HMUECKHE BETHUMHBI: HA OCHOBE aHAIINM3a
YCIIOBHUSI 3a/1a4¥l 3allMCBhIBATh KPATKOE YCIIOBHE, BBISIBJIATH HEIOCTATOK JAHHBIX IS PEIICHHS 3a/aud, BBIOMPATh 3aKOHBI U (HDOPMYIIBI,
HEOOXOIUMBIC IS €€ pelIeHMS, POBOIUTH PACUETHI U CPABHUBATH MOTYICHHOE 3HAYCHHE (DU3UYECKON BEIMUUHBI C U3BECTHBIMH JJAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIINTh MPU TOMOIIHA (DU3MYECKHX METOJOB, HCIIOJIb3Ys OIHMCAHWE HCCIICIOBAHMS,
BBIJICTISITH TIPOBEPSIEMOE TIPE/IIIONI0KEHUE, OIEHUBATH MPABUILHOCTD TTOPSIKA IPOBEACHHSI HCCIICIOBAHUS, IIPOBOIUTEH BBIBOIBI;

MPOBOANUTH ONBITHI MO HAOMIOACHUIO (PU3UYECKHX SBICHUM WM (PU3UYECKHX CBOMCTB Ted (KAMUJUISIPHBIE SBICHUS, 3aBUCUMOCTH
JaBJICHUS] BO3AyXa OT ero oobéMa, TemmepaTyphl, CKOPOCTH Ipoliecca OCTHIBAHUS W HArpeBaHUs MPH H3IYYCHHUU OT I[BETa H3Ty4arolien
(mornomaroiieif) MOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMMEpPaTyphbl KHUAKOCTH M IUIOMIAAN €€ MOBEPXHOCTH, IEKTpHU3AIUSI Tel U
B3aMMOJICHCTBHE JEKTPUUECKUX 3apsI0B, B3AUMOICHCTBHE MOCTOSHHBIX MATHUTOB, BU3YaIH3aI[isl MATHUTHBIX TIOJIEH TOCTOSTHHBIX MarHUTOB,
JNEHCTBUS MAarHUTHOTO TIONIE Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOWCTBA OJIIEKTPOJBUTATENs IOCTOSIHHOTO TOKA):
(bopMyIMpOBaTh TPOBEPSIEMBIC MPEANOIOKEHHUS, COOMpPaTh YCTAHOBKY W3 MPEIIOKCHHOTO OOOPYIOBaHUS, OMHCHIBATH XOJ OIbBITA W
(bopMyTUPOBATh BHIBOJIBI;



BBIIIOJHATH NPSMBbIE U3MEPEHMSI TEMIEPATypbl, OTHOCUTEIBHOW BJIAXKHOCTH BO3/yXa, CHUJIBI TOKA, HANPSDKEHHs C MCIOJIb30BAHHUEM
AQHAJIOTOBBIX MPHOOPOB M JAaTYMKOB (PU3MUECKUX BEIUYMH, CPAaBHHUBATH pPE3YyJbTaThl W3MEPEHUH C YYETOM 3aJaHHON aOCOIIOTHOMN
MOTPEIIHOCTH;

MPOBOJIUTH HCCIEIOBAHNE 3aBUCUMOCTH OJHON (DU3MYECKOH BEIMYMHBI OT JAPYrod C HCIOJNBb30BAaHUEM TMPSMBIX HM3MEPEHHN
(3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM IONEPEYHOr0 CEUEHUS U YJEJIbHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYILETO 4epe3 MPOBOAHMK, OT HANPSHKCHUs HA MPOBOJHUKE, UCCIEIOBAHUE MOCIEA0BATEIBHOIO U NTAPAJIIEIIBHOTO
COEJMHEHUI MPOBOJHUKOB): IUIAHUPOBATh UCCIIEI0BaHUE, COOUPATh YCTAHOBKY M BBIIOJIHATH M3MEPEHUs, CIeNysl IMPEIOKEHHOMY IUIaHy,
(buKCUpOBaTh Pe3yibTaThl OIYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIUL] ¥ T'paMKOB, IPOBOIUTH BBIBOJIBI IO PE3YJIbTATaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYUH (yJelbHas TEeIIOEMKOCTh BEIIECTBA, COPOTUBIIEHUE IPOBOJIHUKA, paboTa U
MOILHOCTb 3JIEKTPUUECKOI0 TOKA): IUIAHUPOBATh U3MEPEHHUS, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CE1ys IPEI0KEHHOW UHCTPYKIIUH,
Y BBIYUCIIATH 3HAUEHUE BEJIMYMHBL;

coOIr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

XapaKTepu30BaTh MPUHLIUIBI ACHCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C HMCIIOJIB30BAaHHEM HX ONMHCAaHUS (B TOM
Yuciae: CUCTeMa OTOIJICHMS JIOMOB, T'MIPOMETp, IapoBas TypOMHA, amIepMeTp, BOJIBTMETp, CYETUMK DSJICKTPUYECKOH 3HEpruw,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HarpeBaTeibHbIE 3JIEKTPONPUOOPHl (MPUMEPHI), INEKTPUUECKUE NPEAOXPAHUTENH, 3JIEKTPOMATHMT,
JIEKTPOJBUTATEIIb IOCTOSHHOTO TOKA), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBIICHUM U HEOOXO0quMble (pU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NMPOCThIe TEXHUYECKHUE YCTPOHCTBA M M3MEPHUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (SKUAKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CrOPaHUs, dJIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMbI AJIEKTPUUECKUX
LENEH C MOC/IeA0BaTENbHBIM U IaPAJUIEIBHBIM COCTUHEHUEM 2JIEMEHTOB, Pa3iinyasl yCIOBHbIE 0003HAYEHUS HIEMEHTOB JIEKTPUYECKUX LETIEH;

MPUBOJUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O MpUMepax) MPaKTUYECKOTOo MCIONb30BaHMs (PU3MUECKHX 3HAHUN B MOBCEAHEBHOU
YKU3HU JUIs oOecrieueHus: 6e30MacHOCTH MpU o0pallleHuu ¢ IpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUSI 37J0POBbs M COOJIIOIEHUS
HOPM DKOJIOTHYECKOTO MOBEICHMS B OKPYKAIOLIEN CpEE;

OCYILIECTBIATh MOUCK MHPOpPMALUU (U3UUECKOro cojepkaHus B VMIHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHHUKOB BBIJEIATH MH(OPMAIIHIO, KOTOpast ABISETCS IPOTUBOPEUYMBON HIIM MOXKET ObITh HEJIOCTOBEPHOM;

WCMOJIb30BaTh TPHU BBHIMOJIHEHUH Y4YEOHBIX 3a/JaHUil HAYYHONOMYJSPHYIO JHUTEparTypy (U3MYECKOro COAEp)KaHUs, CHpaBOYHBIC
MaTepHalbl, pecypchl cetu MHTepHeT, BIajeTh NpuéMaMy KOHCIIEKTUPOBaHMS TEKCTa, MpeoOpa3oBaHus MH(OpMAIMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE M KPATKHE YCTHBIE COOOIIEHUS, 0000mass UHPOPMAIMIO U3 HECKOJIBKHX HMCTOYHUKOB, B TOM
yHuclie MyOJIMYHO TPEJCTABIATh pPe3ybTaThl NMPOEKTHOW WM MCCIEI0BAaTEIbCKONW JEATEeIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN anmnapaT Kypca GU3HKH, CONPOBOXKIATh BRICTYINIEHUE TIPE3EHTALINEH;



IIPY BBIIOJHEHUH y4€OHBIX IPOEKTOB U UCCIIENOBAHUH (PU3NIECKUX MPOLIECCOB PACHIPEACISATh O0SI3aHHOCTH B TPYIIIE B COOTBETCTBHU C
MOCTaBJICHHBIMU 3aJlayaMH, CJIEJUTh 32 BBINOJIHEHHWEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, OLIEHUBATh COOCTBEHHBINM BKIAa B
JeSITeIbHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISSA TOTOBHOCTD pa3pemaTb KOH(IUKTEI.

[TpenmeTHbIE pe3ynbTaThl OCBOCHHUS IPOTPaMMBI 10 (pr3HKe K KOHITYy 00y4deHus B 9 kiacce:

[IpenmeTHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHPOBAHHOCTD y O0yUYAIOIIUXCSl YMEHHUI:

UCIIOJIb30BATh IOHATHS: CHUCTeMa OTCY€Ta, MaTepHajbHas TOYKA, TPACKTOPHs, OTHOCHTEIBHOCTh MEXAaHHYECKOTO JIBIIKCHHS,
nedopmanus (ynpyras, IacTu4eckas), TpeHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOrO Tesla, PAaBHOBECHE, MEXaHMYECKHe KOJIeOaHWs M BOJIHBI, 3BYK, MH(Pa3BYK M YIBTPa3BYK,
9JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaTbHO30PKOCTb, CIIEKTPHI UCITYCKAHUS U IOTJIOIICHHUS,
anb(da, OeTa- ¥ raMMa-u3Iy4deHHUsI, H30TOIIbI, siJIepHast SHEPreTHUKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEHHOE IBM)KEHUE, PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHHE,
CBOOOIHOE TaJeHUE TeJ, PABHOMEPHOE ABMKEHUE IO OKPYXKHOCTH, B3aUMOJCHCTBHUE TeJl, PEaKTUBHOE IBIKCHUE, KOJICOATEIbHOE ABHKECHUE
(3aryxaromme ¥ BBIHY)KICHHBIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JBM)KEHHE, OTPAKEHHE 3BYKA, MPSIMOJMHEHHOE paclpoCcTpaHeHHE,
OTpa)XCHUE W IPEJIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, PasioKEeHUe OEJIoro CBETa B CIEKTP U CIIOKEHUE CIIEKTPATbHBIX
I[BETOB, AUCIIEPCHS CBETA, ECTECTBEHHAs PaJHOaKTHBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3YUYEHHsI) 10 OIIMCAHHUIO UX XapaKTEPHBIX
CBOWMCTB ¥ Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOLIMX JaHHOE (PU3MUYECKOE SBJICHUE;

pacro3HaBaTh NMPOSBIECHHE M3YYEHHBIX (M3NYECKUX SBICHUH B OKPY)KAIOLIeM MHUpe (B TOM 4ucie (pU3MUecKue sIBIEHUS B MPUPOJE:
NPUJIMBBI M OTJIMBHI, IBHKEHUE TIaHeT COJTHEUHOW CHCTEMBI, pEaKTHBHOE JIBUKECHUE JKUBBIX OPTaHU3MOB, BOCIIPHUATHE 3BYKOB KHBOTHBIMH,
3eMJICTPSICEHNE, CEHCMUYECKHEe BOJIHBI, IIyHAMH, 5XO, I[BETAa TEJ, ONTHYECKUE SBJICHUS B TPHUPOJAE, OMOIOTMYECKOe IEeHCTBHE BUIMMOTO,
yIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO HM3JIYUYEHHH, €CTECTBEHHBIH PaaMOAaKTUBHBIA (DOH, KOCMHUYECKHE JTy4H, PAJANOAKTHBHOE H3ITyueHHE
NPUPOIHBIX MUHEPAIOB, JCHCTBHE PAJAMOAKTHBHBIX HM3Iy4YeHHH Ha OpTaHW3M YEJIOBEKa), NMPH 3TOM IEPEBOJHUTH NMPAKTHUECKYIO 3a/1ady B
y4eOHYI0, BBIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

OIUCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (U3NYECKUE SBJICHUS, UCTONb3Ys (PU3NUYECKHe BETUYMHBI (CPEAHSsI U MTHOBEHHAsl CKOPOCTh
TeJla MPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOpEHHUE, NepeMelleHHe, MMyTh, YIioBas CKOPOCTh, CHJIa TPEHMs, CUJa YINPYTOCTH, CHJIa TSKECTH,
YCKOpEHHE CBOOOTHOTO MaJIeHUs, BEC Tela, UMITYJIbC TEJa, UMITYJIC CHIIbI, MEXaHUUECKasi paboTa M MOIIHOCTh, TOTEHIIMAIbHAS YHEPTUs Tella,
MOJHATOrO HaJl OBEPXHOCTHIO 3€MJIM, OTEHIMATIbHAS YHEPTUs CXKATOM MPYKUHBI, KHHETHUECKAsl SHEPTus, MMOJIHAS MEeXaHU4YecKasl SHeprus,
NeproJl M YacToTa KoJjeOaHWid, JITMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), MpH
OTNMCAaHWH TPABWIBLHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOIB3yEMBIX BEIWYHH, 0003HAUCHUS M €JUHHIBI (PU3MUECKUX BEITMYWH, HAXOIUTh
(bopMyITBI, CBSI3BIBAIONINE TAaHHYIO (U3NYECKYIO BETHUMHY C IPYTHMHU BETHYUHAMH, CTPOUTH TPAPUKH U3yICHHBIX 3aBUCUMOCTEH (PU3MUecKux
BEJINYVH;



XapaKTepHU30BaTh CBOMCTBA Teld, (DU3MYECKHE SIBICHUS M MPOLECCHI, UCIOJB3ys 3aKOH COXPAHEHUS JHEpPIUH, 3aKOH BCEMHPHOTO
TATOTCHUS, TPUHIMII CYNEPIO3UIUN CUJI, PUHIUI OTHOCHTEIbHOCTH ['anmmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS MMITYJIbCA, 3aKOHBI
OTPaKEHHsI U TPEIOMJICHHSI CBETa, 3aKOHBI COXPAHEHUS 3apsIOBOI0 M MAaCCOBOTO YHCEN MPHU SACPHBIX PEAKIHUAX, IPU 3TOM (HOPMYITHUPOBATH
3aKOH M 3alMCBIBATh €T0 MATEMAaTHYECKOE BBIPAKCHUE;

OOBSICHATH (PpU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHTyallMid MPaKTMKOOPUEHTHPOBAHHOIO XapakTepa:
BBISBJISITH TIPUYMHHOCIIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE M3 2—3 JIOTHUECKHX IIaroB C HMCIOJIBb30BAaHMEM 2—3 M3YYEHHBIX CBOMCTBa
bu3nUecKuX SIBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiate pacu€THeIe 337a4M (OMMpAOUIMEcs Ha CHCTeMy W3 2—3 ypaBHEHHUIl), HCIOJB3YS 3aKOHBI M (DOPMYIBI, CBS3BIBAIOLINE
¢u3nyeckre BENMYMHBL: Ha OCHOBE aHAIM3a YCJOBHUS 3aJayd 3alHMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIUE MM H30BITOYHBIC
JTAaHHbIe, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC JUISI PEUICHHUs, MPOBOJIUTH PACUYETHI M OLEHUBATH PEATMCTHYHOCTH MOIYYCHHOTO
3Ha4YeHUs (PU3NIECKOIN BETMUNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIMTh TPU TOMOUIM (PU3MUYECKHX METO/IOB, HCIOJIb3yS OIHMCAHUE HCCIICAOBaHUS,
BBIJICNIATE TPOBEPSEMOE TPENAIOJIOKEHHE, OIEHUBATh TPABWIIBHOCTh TIOPSIKA TPOBEIEHHS] HCCIEAOBAHMS, MPOBOJUTH BBIBOIBI,
MHTEPIIPETHPOBATh PE3YNbTAThl HAOIIOICHUH U OIIBITOB;

MPOBOAMTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUI MM (PU3NYECKUX CBOWCTB Tel (M3y4eHHe BTOPOro 3akoHa HploToHa, 3aKkoHa
COXpaHEHUsI SHEPTUH, 3aBUCUMOCTh NIEpHOAa KOJIeOaHHI MPYKHHHOTO MasiTHUKA OT MACChI TPy3a U JKECTKOCTU MPYKUHBI U HE3aBUCHMOCTh OT
aMIUTUTYABl MalbIX KoJieOaHUl, NpSIMOJMHENHOE pacHpOCTpaHEHUE CBeTa, pasjokKeHHe OeJoro cBeTa B CIEKTP, HM3y4YEHHE CBOICTB
N300paKeHMsI B TUIOCKOM 3€pKaJie M CBOMCTB M300paskeHMsI TpeIMeTa B COOMPAIONIei JTMH3€e, HAOIF0IeHUE CIUTOIIHBIX W TMHEHYAThIX CIIEKTPOB
U3JIYYCHHUS): CaMOCTOATENBHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO HaOOpa 0O0OpYyIOBaHWS, OMHCHIBATH XOJ OIBITA M €ro pe3yibTaThl,
(bopMyTUPOBaTh BHIBOJIBI;

MPOBOJIUTH TP HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPEHUH, ONpeAessisi CpeJHee 3HAa4eHHWEe H3MepseMOol BETHMUYMHBI ((OKyCHOE
paccTosiHue cobuparolei JIMH3bI), 000CHOBBIBATh BEIOOP criocoba u3MepeHus (M3MEepUTEIbHOro npruodopa);

MPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH C MCIOJIb30BAaHMEM IMPSIMBIX HM3MEPEHHUH (3aBUCUMOCTb MYTH OT
BpPEMEHU IIPH PaBHOYCKOPEHHOM JIBMD)KEHUM 03 HayallbHOW CKOpPOCTH, MepHoAa KoJieOaHWH MaTeMaTHYecKOro MasTHHUKA OT JJMHBI HUTH,
3aBHCHUMOCTH yTJIa OTPa)KEHUS CBETA OT yIJIa MaJIeH!us U yria MpeJoMIICHUs OT yIJla MaJieHus): IUIaHuPOBaTh MCCIel0BaHUE, CAMOCTOSTENIEHO
coOMpaTh YCTAaHOBKY, (PMKCHPOBATH pe3yiabTaThl MOJYYEHHOH 3aBUCUMOCTH (DPU3MUECKUX BEJIWYMH B BHJE TAOIUIl U rpaduKOB, IPOBOIUTH
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHHS;

MIPOBOJIUTh KOCBEHHBIE M3MEpeHUs (PM3NYECKUX BEIHUYUH (CPETHSS CKOPOCTh W YCKOPEHHE Tejla NMPU PaBHOYCKOPEHHOM JBIDKEHHH,
YCKOpPEHHE CBOOOTHOTO MaJCHUs, KECTKOCTh MPYXKHUHBI, KOAPQGUIIUEHT TPEHUSI CKOJIBKEHUS, MEXaHW4YecKast paboTa U MOIIHOCTh, YacTOTa U
neproJT KoJieOaHui MaTeMaTHIECKOTO B MPY)KHHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMPAIONICH JTMH3bI, PaJIMOAKTUBHEINA ()OH): TNIAHUPOBATH



U3MEpEeHHs, cCOOUpaTh SKCIEPUMEHTANbHYIO YCTAHOBKY U BBIIOJHSITH U3MEPEHUS, CIEeAYs MPEUI0KEHHON MHCTPYKIIMH, BHIYUCIISATH 3HAUCHUE
BEJIMYMHBI U aHAIM3UPOBATh MOJIYYEHHBIE PE3YJIbTAaThl C YUETOM 33JaHHOM IOTPELIHOCTU U3MEPEHMI;

co0Iro1aTh MpaBuiia TEXHUKH OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIC TNPH3HAKM HW3YyUEHHBIX (U3UYECKUX MOJENCH: MarepuaibHas TOUYKa, aOCONIOTHO TBEPAOE TENIO, TOUCUHBIH
MCTOYHUK CBETA, JIy4, TOHKAsl JIMH3a, [UIAHETapHasi MOJIE/Ib aTOMa, HYKJIOHHAsl MOJIEIb AaTOMHOTO $]1pa;

XapaKTepu30BaTh NMPUHLMUIIBI JIEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHHUYECKHUX YCTPOWCTB C HCIOJIH30BAHUEM HX OMHCAHUS (B TOM
YHCIIe: CIIUIOMETP, JaTYUKH TOJI0KEHUS, PACCTOSHUSL U YCKOPEHHUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, (poToamnmapar, OnTUYecKue CBETOBOIbI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HMCMONb3ysd 3HAHHUS O CBOMCTBAX (DU3MYECKUX SIBICHUW W HEOOXOJUMbIe (pu3mveckue
3aKOHOMEPHOCTH;

HCII0JIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENIbHBIX NPUOOPOB U TEXHOIOTMYECKUX
IIPOLIECCOB NP PELIEHUN YYEOHONPAKTUUECKUX 3a/a4, OTUYECKUE CXEMBI I IOCTPOEHUS N300pa’keHUH B IIJIOCKOM 3€pKajie U cOOMparouiei
JINH3E;

MPUBOANUTH TPUMEPHI (HAXOAUTh MH(POPMAIUIO O MPUMEpax) MPaKTHYECKOTO HCIOJIb30BaHMs (DPU3MYECKHX 3HAHWN B MOBCETHEBHOMN
JKU3HU Ui oOecrieueHus: 6e30MacHOCTH Mpu 00palleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3J0POBbs M COOJIIOICHUS
HOPM 3KOJIOTMUECKOTO MOBEJICHUSI B OKPYXAIOLIEH Cpee;

OCYIIECTBIATh MOUCK MH(popManuu B MHTEepHETE, caMocTOsATeNbHO (OPMYIHPYS MOUCKOBBIM 3ampoc, HAXOAWTh MYTHU ONpeAeTICHUs
JIOCTOBEPHOCTH MOJTy4eHHOH HMH(pOpMAIMK Ha OCHOBE MMEIOILINXCS 3HAHUN U JIOTIOJIHUTENbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh TpPH BBHINOJHEHUM YYEOHBIX 3aJaHUN HAay4YHONOIYJSPHYIO JIUTEpPaTypy, CIpaBOYHBIE MaTepHallbl, PEeCypchl CETU
WuTepHer, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA, peoOpa3oBaHus HH(OpPMALIUK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTb COOCTBEHHBIE IMHUCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpPMAlMM W3 HECKOJbKUX HCTOYHUKOB, MYOJINYHO
MPEJCTABIISITh PE3YJAbTATHl MPOCKTHOM WA MCCIEA0BATEIBCKON NEATEIBHOCTH, TP 3TOM IPaMOTHO KCMOJIb30BATh U3YUYEHHBIM MOHATUUHBIN
ammapar Uu3y4aeMoro pasjena GU3MKd U COMPOBOXK/IATh BHICTYIIEHHE MPEe3eHTalUeH ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUH 00YUaIOLIUXCS.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoabsnbie IIpakTnueckue
n/n NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl




Pa3nes 1. ®usuka u e€ posib B NO3HAHMHN OKPY:KAKOIIEr0 MUpa

1.1 dusuka - Hayka o IIPUpoae 2 Bubmaorexa ITOK
' YK pupoa https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 (6)) 2
HBHHCCKHE BETHHIHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOT ITO3HAHUS 2 buGnnorexa [IOK
' i A https://m.edso0.ru/7f416194
Hroro mo pazueny 6

Pa3znea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOEHUHU BelleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [JOK
' P B https://m.eds00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOICMCTBUE YaCTHI] 9 bu6mmoreka [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmorexka [IOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTRA https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBukeHne U B3auMoIeiicTBHE TeJl
bu6mmoreka [IOK
31 MexaHICCKOe ABHKCHHE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 14 4
HEPIHA, Macea, [IoTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 (ua. Buast i 14 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaua naBnenus TBEpABIMU 3 bubnuorexa [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TCJI1aMU, XKUJAKOCTAMHU U ra3aMu

https://m.edsoo0.ru/7f416194

bu6mmoreka [IOK
42 Jlapitetine KuAKoCTh > https://m.edso00.ru/7f416194
bubmuoreka [JOK
43 ATmoChEpHOE NaBICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBHE MKUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MoIIHOCTD. JHeprus
bubmuorexa [JOK
>1 Pabora i momgocT® 3 ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie MexaHH3MEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
>3 Mexartireciast SHepri 4 1 https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHU S
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/ | pa3sesioB H TeM Bcer  Konrpoububl  IIpakTuyeckn
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoTsl e padoThl
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
JE—— bu6nmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
CHOCOOBI €T0 5
OIIMCaHUs N
BzanmoneiicTBre Bubmrorexa ITOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4a
TN
6
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4a
COXpaHEeHUs 5
Utoro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJHEI
MexaHudeckue bubnnorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a4a
Koe0anus 6
Mexanndeckue bubmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 6
Hroro no pazneny 15

Paznen 3. DiekTpoMarauTHoe MOJI

€ U 3JIEKTPOMArHMTHbIC¢ BOJIHBI

DIEeKTPOMarHuTHO
o Houe 1 bubmorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41ada
BHCKTPOMaFHI/ITHBI 6
€ BOJIHBI =
Wroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SABJIEHHS
3aKOHEI bu6nuoreka [IOK
4.1 pacrpocTpaHeHHsI 6 2 https://m.edsoo.ru/7f41a4a
CcBETa 6
JIuH3BI 1 but6mmoreka [IOK
4.2 ONTUYECKHUE 6 3 https://m.edsoo.ru/7f41a4a
IprOOPEI 6
PasosKeHIe bubmuorexa [JOK
4.3 3 2 https://m.edsoo.ru/7f41a4a
0eJIoro ceera B 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

CIIEKTp

Hroro no pazneny

15

Paznen 5. KpanroBbie iBJIeHUA

Hcnyckanue n bubnmoreka [JOK
5.1 TIOTJIOIICHHE CBETA 4 1 https://m.edsoo.ru/7f41a4a
aTOMOM 6
Crpoeriie bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41ada
ATOMHOTO siIpa 6
bu6nuoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIHIT MOAY/Ib
[ToBTOpenue n
00001IEHE bu6nmoreka [IOK
6.1 COJIepIKaHUs Kypca 9 2 https://m.edsoo.ru/7f41a4a
¢usuku 3a 7-9 6
KJ1acc
Wroro mo paszneny 9
OBIIEE
KOJIMYECTBO HACOB 102 27

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41a4a6
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