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Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAIOIIEro MUpa

®dusnka — Hayka 0 IpUpOJe, U3ydaeT (PU3NYECKHE SBJICHUSA: MEXaHUUECKUE, TEIUIOBbIE, FIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@usnueckue BenuuuHBL. M3Mmepenue ¢usndyeckux BennuuH. Pusmueckue mnpudopsl. [lorpemHocTs u3MepeHuil. MexayHapogHas cHcTeMa
€IMHHLL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAayKH HM3Y4aloT NMpHUpony. EcTecTBeHHOHAy4yHBI METOJ MO3HAHMs: HaONIOJEHHE, MMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHHE TUIOTE3, SKCIEPUMEHT IO MPOBEpPKE TUIOTe3, 00bsCHEHHE HaOiogaeMoro spieHus. OnucaHue (U3NYECKUX SIBICHUH C
IIOMOILIBIO MOJIEIIEH.

JdemoHcTpauuu

1. MexaHuueckue, TEeII0BbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSL.

2. ®usnueckue npudopsl U MpoLeaypa IPSIMbIX U3MEPEHHH aHAJIOTOBBIM U LIU(GPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue LeHbI JEJIEHUS LIKAIbl U3MEPUTENBHOT0 Mpudopa.

2. U3mepeHue pacCTOSHUM.

3. U3mepenune o0bEMa )KUAKOCTH M TBEPIOTO TEa.

4. OnpeneneHue pa3MepoB MaJlbIX TEIl.

5. 3Mmepenue teMieparypsl Ipy NOMOLIY KUIKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPBHI.

6. IIpoBeeHne uccaen0BaHus 10 MPOBEPKE TUIIOTE3bI: AATBHOCTD MOJETA IIapHKa, MYIIEHHOT0 TOPU30HTAIbHO, TEM OoJIblIe, YeM OO0JIbIlie BhICOTA
IIyCKa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

CrpoeHne BemiecTBa: aTOMBI M MOJIEKYJBI, UX pa3Mepbl. ONBITHI, T0Ka3bIBAIOIIME JUCKPETHOE CTpOEHHE BelecTBa. OIBITHI, J10Ka3bIBAIOLINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBr>keHue JyacTull BemecTBa. CBA3b CKOPOCTHU JIBUKEHUS YaCTULl ¢ TemriepaTtypoil. bpoyHoBckoe nBmxenue, auddysus. BzaumoaelicTie yacTui
BELIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHE I'a30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKHX) Tesl. B3auMoCBsA3b MeXy CBOWCTBaAMM BEIIECTB B
pa3HbIX arperaTHbIX COCTOSHUAX U MX aTOMHOMOJEKYJISpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHI BoAbl. B3auMocBs3b Mexay
CBOWCTBAaMM BELIECTB B pa3HBIX arperaTHbIX COCTOSHUSX M HMX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIbI. OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

JdemMoHcTpanuu

1. Habmoienne OpOYHOBCKOTO JBUKEHHS.

2. Habmonenue nuddysum.

3. HaGmronenue siBneHmiA, OOBSICHSIONIMXCS MPUTHKSHUEM HITH OTTATKWBAaHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThl U ONBITHI

1. Onenka quameTpa aToMa METOI0M PSIOB (C UCTIOIB30BaHueM GoTorpaduii).

2. OnbITH IO HAOIIOAEHUIO TETIJIOBOTO PacIIMpPEHHs ra3oB.

3. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Paznen 3. /IBu:keHne U B3aMMo/1eiiCTBUHA

Mexannyeckoe nBuxeHue. PaBHomepHOe M HepaBHOMepHOE aBMkeHue. CkopocTb. CpelHsAsl CKOPOCTh IMPHU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacuér
IIyTU U BPEMEHM JBI)KEHUs. PaBHOMEpHOE 1 HEpaBHOMEpHOE iBMKeHUE. CkopocTh. CpeaHsisi CKOPOCTh IPU HEPAaBHOMEPHOM ABM)KEHHUHU. Pacdér nytu
Y BPEMEHHU JIBUKCHHUS.



SBnenue uHepuuu. 3aKOH MHEpIUU. B3anmoelicTBre Ten Kak MpUYMHA U3MEHEHUsS! CKOPOCTU JABMXKEHUs Teld. Macca kKak Mepa MHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBA3b INIOTHOCTH C KOJTMUYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuita Kak XapakTepucTUKa B3aumojiericTBrs Ten. Cuia ynpyroctu u 3akoH ['yka. Mi3MepeHne cuiibl ¢ MOMOIIBI JUHAMOMETpA. SIBJIEHHUE TATOTEHUS
u cuia tspkectn. Cuna Tsbkectu Ha apyrux ruianerax (MC). Bec Ttena. HeBecomocth. CrokeHuEe CHJ, HANpaBJICHHBIX [0 OJHOM MPSIMOM.
PaBnonetictByromas cuit. Cuiia TpeHus. TpeHrue CKoJbKeHUs U TpeHue mokosi. Tpenue B mpupoje u texauke (MC).

JdeMoHcTpauuu

1. HabmoieHne MexaHu4ecKoro JBUKEHHUs Teja.

2. 3mepeHue CKOpOCTH MPSIMOJIMHENHOTO IBUKEHMUSL.

3. HaGmroenue siBIIeHUsI HHEPLIUH.

4. HabnroieHue U3MEHEHHUs] CKOPOCTH IIPU B3aUMOJICHCTBUN TEIl.

5. CpaBHEeHUE Macc 10 B3aUMOJEHCTBUIO TEll.

6. CiiojxeHue cuil, HalpaBJIeHHbIX 110 OJJHON IIPSIMOH.

JlaGopaTopHblie padoThbI M ONBITHI

1. OnpenieneHre CKOPOCTH PABHOMEPHOIO JIBWXKEHUS (LIapuKa B XKUAKOCTHU, MOJEIHN AIEKTPUUECKOTO aBTOMOOWIIS U T. I1.).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJBXEHHs OpyCKa WM MIapuKa 10 HAKJIOHHOM MJI0CKOCTH.

3. Onpenenenue MIOTHOCTH TBEPOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD pacTsokeHus (1edopmanun) IpyKUHbBI OT TPUIIOKEHHOM CHJIBL.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla U XapaKTepa COIPUKACAIONINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenne. CrnocoObl YMEHBIIEHUSI U yBelIMueHUs naBieHus. [laBieHue raza. 3aBUCUMOCTh JIaBJIeHUS raza oT o0béma, Temmneparypsl. Ilepenaua
JaBJICHUS TBEPABIMU TEJIAMHU, KHUAKOCTAMU U razamu. 3akoH Ilackans. [THeBMaTHUeckue MamuHbl. 3aBUCUMOCTh JABJICHUS KUIKOCTH OT TITyOWHBI.
IMaapocraTuyeckuii mapagokc. CooOmiaroniuecs cocyasl. ['uapapinueckiue MEXaHU3MBbI.

Atmoctepa 3emnun u arMmocdepHoe aasneHue. IlpuumHbI cymecTBOoBaHUS BO3AyIIHOW o6osouku 3emnu. Omnbir Toppuuemnu. H3mepenue
aTMoc(hepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTro JaBJI€HUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! a1 n3mMepeHust arMocepHOro AaBJICHHUS.

JleiicTBHe >KUIKOCTHM M Ta3a Ha NOTpyKEHHOE B HHUX Teno. BrlTankuBaromias (apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanume Ten.
BosnyxomaBanue.

JdemoHcTpanuu

1. 3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPATYPBhl.
. [lepenaua naBneHus KUIKOCTHIO U Ta30M.
. CooOmtarommuecs coCybl.
. 'mapaBnuueckuit mpecc.
. [IposiBnenue nefcTBus aTMOChHEPHOTO TaBICHHUS.
. 3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea U TUIOTHOCTHU KHUJIKOCTH.
. PaBeHCTBO BBITATKMBAIONIEH CUJIBI BECY BHITCCHEHHOM KUJKOCTH.
. YcioBue miiaBaHust TeN: MJIaBaHUE WK MOTPYKEHUE TENl B 3aBUCUMOCTU OT COOTHOILICHHUSI INIOTHOCTEN TeJa U JKUJIKOCTH.

JlaGopaTopHble paGoThI U ONBITHI

1. UccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B AKHUJIKOCTh YacTH Teja.

2. OmnpenesneHye BHITAIKUBAIOLIEH CUJIbI, IEWCTBYIOLIEH Ha TENO, MOTPYKEHHOE B )KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEWCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEJA.

4. OnbIThHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKHUBAIOIIEH CHIIbI, IEUCTBYIOIIEH Ha TEJNO B KUIAKOCTH, OT 00bEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJla U OT MJIOTHOCTH >KUJIKOCTH.

(o BEN e NNV, I -SRI O]



5. KoHcTpyHnpoBaHue apeoMeTpa Wi KOHCTPYHMPOBAHHE JIOJKH U ONpeesIeHUE €€ rpy30I0bEMHOCTH.

Pa3nea 5. PaGoTra 1 MOIIHOCTB. JHEpPrus

Mexanunyeckas pabora. MOIIHOCTb.

[TpocTbie MexaHM3MBI: pbIYar, OJOK, HAKJIOHHAs MJIOCKOCTb. [IpaBuio paBHOBecus ppruara. [IpuMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe npasuino» Mmexanuku. KIIJ] npocteix Mmexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. Kunernueckas M noreHuuanbHas 3Heprus. llpeBpaiieHue oJHOro BUJa MEXAHUYECKOM HSHEPrMM B JPYrou. 3aKkoH
COXPAHEHHUS SHEPTUU B MEXAHUKE.

JdeMoHcTpanuu

IIprmepsl MPOCTBIX MEXAHU3MOB

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenue paboOThI CUIIBI TPEHUS NPH PABHOMEPHOM JBM)KEHUH TE€J1a IO TOPU30HTAILHON TOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. Uzmepenue KIIJI HakJIOHHOM MIOCKOCTH.

4. 3y4yeHue 3aKOHa COXpaHEHUsI MEXaHUUECKON SHEPIUHU.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI, 7-9 KJIACCHI

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe gociuTaHue:

MMPOABJICHUC HHTECPCCA K HCTOPUHU U COBPEMCHHOMY COCTOSHUTIO pOCCHﬁCKOﬁ (bHSH‘ICCKOﬁ HAYKH;
OCHHOCTHOC OTHOIICHHUEC K JOCTHXKCHUAM pOCCHﬁCKHX y‘léHbIX (1)I/ISI/IKOB.
Fpa.ucdancxoe u 0yxoau0-upaecm3ennoe eocnumanue.;

TOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCY)XJICHHM OOIIECTBEHHO-3HAUMMBIX M THUECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM
TOCTUXKEHUHN PU3UKY;

OCO3HaHUE BaKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B J€ATEILHOCTH YUYEHOTO.

Icmemuueckoe 6ocnumanue:

BOCTIPUATHE ICTETUYECKUX KauecTB (U3MUECKOI HayKu: €€ TapMOHUYHOTO MMOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

OCO3HaHHWE [IEHHOCTH (PU3NYECKON HAYKH KaK MOILIHOTO HHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHMA, BaKHEHIIIEH COCTaBISIONICH
KYJIbTYPBI;

pa3BUTHE HAyYHOU JTF0O03HATEILHOCTH, HHTEpPECA K UCCIIE0BATENbCKON JEATEIbHOCTH.

Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 O1A2ONOTYUUA:

OCO3HAaHUEC IECHHOCTH 0e3omacHOro 06p333 KU3HU B COBPEMCHHOM TCXHOJOTMYCCKOM MHPE, BAXXHOCTH IIPaBUJL 0e30macHoro IIOBCJICHHUA Ha
TPAHCIIOPTEC, HAa J0pOrax, € 9JICKTPUICCKUM U TCIIOBBIM O60py,Z[OBaHI/IeM B JOMAIIHUX YCJIIOBUAX;

c(hOpMHUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MIpaBa Ha OMMUOKY M TAKOTO e IpaBa y IPYyroro 4eioBeka.
Tpyooesoe socnumanue:

AKTUBHOE YJYacTHE B PEIICHUH MPAKTUYSCKUX 3a7ad (B paMKax CEMbH, IIIKOJIBI, TOPOJIa, Kpas) TEXHOJOTHUYECKOW M COIMAIbHON HAIpPaBJICHHOCTH,
TpeOYIOMHX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

MHTEpEC K MPAKTUYECKOMY HM3y4YeHHI0 Mpodeccuid, CBA3aHHBIX C (PU3UKOIL.
Konozuueckoe eocnumanue:



e OpHUEHTALUs Ha MPUMEHEHUE (PU3NYECKUX 3HAHWN JUI pelIeHHs 3a7a4 B OOJIACTH OKpYXKarolled Cpeibl, TNIAHUPOBAHUS MOCTYIKOB U OIICHKH HX
BO3MOXHBIX MOCJIEICTBUI JIJIs1 OKPY>KAIOIEH Cpe/ibl;

e OCO3HaHHUE IIOOAILHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM U MyTeil UX peleHusl.
Aoanmayusa 00yuarouiezoca K U3MEeHAIUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:
e MOTPeOHOCTH BO B3aMMOCHCTBUM INPHU BBINOJIHEHWU HCCIECJOBAHUM U MPOEKTOB (DHU3MUECKON HAMpaBICHHOCTH, OTKPHITOCTb OMBITY U 3HAHUIM
APYTrux,
e TIOBBILICHUE YPOBHS CBOECH KOMIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JI€ATEIbHOCTD;
e MOTPeOHOCTH B (POPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YUCIe POPMYTUPOBATH UACH, TIOHITUS, TUIIOTE3bI O (DU3MUECKUX OOBEKTAX U SIBICHUSX;
e OCO3HaHHE e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;
e IUIAHUPOBAHHE CBOETO Pa3BUTHUS B MIPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;
e CTpPEMJICHHE aHAJIM3UPOBATH U BBISBISTH B3aUMOCBSI3H MTPUPOJIBI, OOIIECTBA M SKOHOMHUKH, B TOM YHCJIE C UCMOJIB30BaHUEM (DU3HUECKUX 3HAHU,
e OIIEHKA CBOMX JCHCTBHI ¢ yU€TOM BIUSHUS HA OKPYXKAIOLIYIO CPEAY, BO3MOKHBIX TTI00ATbHBIX MOCIEICTBUH.
METANPEAMETHBIE PE3YJIbTATBI
YHuBepcanbHbIE TO3HABATEIbHBIC IEHCTBUS
bazoevie nozuueckue oeiicmeusn:
e BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN);
e YCTaHABJIMBATH CYIIECTBCHHBIN NMPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS AJI1 000OIICHUS U CPABHEHUS;
e BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (DaKTax, NaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBIIBJIATH NPUYMHHO-CIICJACTBEHHBIE CBS3H MPHU W3yYeHUH (QU3NYECKUX SBJICHUN U MPOLIECCOB; JIEATh BBHIBOJIBI C MCIIOIB30BAHHEM JIEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIOYEHHUN, BbIIBUTAaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUYNH;

e  CaMOCTOATEIBHO BBIOMpATh CIOCOO pelieHus yuyeOHOW (u3mueckod 3anauu (CpaBHEHHE HECKOJBKMX BApUAHTOB pELIEHHUs, BbIOOp Hambosee
MOJIXOJIALIETO C YUETOM CAMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).
basoevie uccneoosamenvckue oeiicmeus:

e HCIOJb30BaTh BOIPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OINBIT, HECIOKHBIN (U3NYECKUN HKCHEPUMEHT, HEOOJbIIOE HUCCIEeI0BaHUE (PU3NUYECKOTO
SIBIICHUS;

e  OIICHHMBATh Ha IPUMEHUMOCTb U IOCTOBEPHOCTh HH(POPMALIUIO, TOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHMS MIIM SKCIIEPUMEHTA;

e CaMOCTOATENBHO (pOPMYyIHUPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM NMPOBEAEHHOTO HAOIIOICHHS, OTIBITA, HCCIIEIOBAHNUS;

e IPOrHO3UPOBATh BO3MOXKHOE JajibHeiIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TAKXKE BBIIBUraTh MPEATNOJIOKEHHS 00 HUX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.
Paboma c ungpopmayueii:

e MPHUMEHATH PA3TUYHBIE METOJbI, HHCTPYMEHTHI U 3alpochl MPU MOUCKE U 0TOOpe MH(OPMAIMKM WM JaHHBIX C YU4ETOM MpeIOKEHHOW ydeOHOMH
¢buznueckoil 3a1auu;

e  AHAJIM3MPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIIUIO Pa3IMYHBIX BUJOB U ()OPM Ipe/ICTaBICHHUS;

e  CaMOCTOSITEJIbHO BHIOMPATh ONTHUMAJIbHYIO (OpPMY IMpencTaBleHUs] WH(OPMAIMM U WIUTIOCTPUPOBATh peEIIaeMble 33/7a4l HECIIOKHBIMU CXEMaMH,
JararpaMMaMy, HHOM rpadukoi 1 uX KOMOMHAIUSIMU.
YHuBepcaIbHbIE KOMMYHUKATUBHBIC IEHCTBUS
Obwenue:



B X0Ji¢ 00CYXXeHUsl Yy4eOHOro MaTrepuaia, pe3yJlbTaToB JJaOOpaTOPHBIX PadOT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMON TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha PELICHUE 3aJa9ll U MOAAep KaHue OJIaroXKeaaTeIbHOCTH OOIICHHS;

COIOCTABJIATH CBOU CYXKJICHHUSA C CYXJACHUSIMH IPYTHX YYACTHUKOB JHanora, 0OHapyXUBaTh pa3indyKie U CXOJCTBO MO3UIHI;

BBIPAXXATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIEPUMEHTA, UCCIIEI0BAHUS, IIPOCKTA).

Coemecmuasn oeamenpbHOCHb (COMPYOHUYUECME0):

MMOHUMATh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIBHON paOOThI MPU PEeUICHUH KOHKPETHON (hU3HMUecKOi MpoOIeMbl;

IIpUHUMATh LCIIN COBMECTHOM ACATCIIbHOCTHU, OPraHU30BbLIBATH I[CﬁCTBPIH no €€ JOCTHXKCHUIO: paciupeacisatb poJu, 06CY)KI[&TB IIponecCol 1
PE3YJIbTAThI COBMECTHOM pa6OTBI; 0606H_IaTB MHCHU HCCKOJBKHUX JIIO,Z[eﬁ;

BBIINIOJHATh CBOIO 4acThb paOOThl, JOCTHras KAaueCTBEHHOI'O pe3yJibTaTa M0 CBOEMY HAIPABICHUIO UM KOOPAUHHUPYS CBOM JEHCTBUS C JAPYTUMU
YJIEHaMU KOMaHJibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH IPOIYKT IO KPUTEPUSIM, CAMOCTOATENBHO C(HhOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.
YHuBepcanpHbIE PETYJIATUBHBIE IEHCTBUS

Camoopzanusayun:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CHTYalUsX, TPEOYIOUINX /ISl peIieHus (PU3HUeCKUX 3HAHHIA;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX IPUHATHS pellieHUH (MHIUBUAYaIbHOE, IPUHITHE PEIICHUS B IPYyIIe, IPUHATHE PELICHUH TPYIIoN);

CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCHICHUA Q)HSHHGCKOI‘/’I 3aJa4u MM IIJIaHa HCCIICAOBAaHUA C y‘IéTOM HMCIOMIUXCA pECYpCOB U COOCTBEHHBIX
BO3MO)KHOCTCI>1, APTYMCHTUPOBATH IIPpEAJIaracMbi€ BapUaAHTBI pemeHHﬁ;

JeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

Camoxonmpons (pehrexcusn):

JaBaTh aJIEKBATHYIO OLIEHKY CUTYallUH U TIpeJiaraTh miaH e€ U3MeHEeHHUS,

OOBSACHATH NPUUYMHBI JOCTHKEHUS (HEAOCTHXKEHNUS) pe3yIbTaTOB ACSTEIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATENBHOCTh (B TOM 4YHCJIE B XOJ BBINOJHEHUS (PU3NYECKOrO0 MCCIEJA0BAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHUBIINXCS CUTYaIUil, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

Imoyuonanvuolii unmeneKm:

CTaBUTH ce0sl Ha MECTO JIPYrOro YeJIOBeKa B XOJIe CIopa WU AUC KYCCHH Ha HAyYHYIO TeMY, IOHUMaTh MOTUBbI, HAMEPEHHS U JIOTUKY JIPYTOTO.
Ilpunamue ceds u opyzux:

MIPU3HABAThH CBOE MPABO HA OMIMOKY MPHU PEIIeHUH (PU3NUECKHUX 3a/1a4d WA B YTBEPKICHUSIX Ha HAYUHBIE TEMBI M TAKOE K€ MPaBO APYTOro.

HNPEAMETHBIE PE3YJIBTATBI, 7 KJIACC

[TpenmeTtHbie pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HCIOJIb30BaTh MOHATHUA: (U3NYECKHEe M XUMHMUYECKHE SIBJICHUS; HAOII0JeHUE, HKCIEPUMEHT, MOJEb, TUIIOTE3a; €AUHUIBI (PU3UUYECKUX BEIHYUH,
aToM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPOE, KHUIKOE, ra3000pa3HOe); MEXaHUUYECKOE JBHKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHENHOE), TPACKTOPHSI, PABHOIECHCTBYIOIIAs CHI, 1eopmarus (yrpyras, miacTudeckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

pasnuyath sBieHus (Auddy3us; TeroBoe BM)KEHHE YacCTHIl BEIIECTBA; PABHOMEPHOE JBMIKEHHE; HEPABHOMEPHOE JIBUKEHHE; HHEPLHS;
B3aUMOJICMICTBUE TEJ; PAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBhIO BpPAILCHMS; IE€peAada JaBJICHHUS TBEPABIMHM TEJIAMM, XKUAKOCTIMHU H
razamu; atMoc(epHoe JaBJCHHE; IUIABaHUE Tell; MPEBpAIEHUs] MEXaHMYECKOW HSHEpruu) MO ONUCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;



pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHX SBJICHUH B OKPYKAIOLIEM MHUpPE, B TOM 4YHCIe (pU3MUYECKUe SIBICHUS B MPUPOE: MPUMEPHI
JBIDKEHUS! C Pa3IMYHBIMU CKOPOCTSIMHM B JKMBOM M HEXHBOW MPHUPOJE; NEHCTBHE CHIIBI TPEHHS B MPUPOAE M TEXHUKE; BIUSHUE aTMOC(HEPHOTO
JaBJICHHs] Ha KMBOW OpraHM3M; IUIaBaHUE PbIO; pblUaru B TEJIE€ YEIOBEKa; IPHU ITOM INE€PEBOAMUTH MPAKTHUECKYIO 3a7auy B Y4€OHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeNl M (PM3WYECKHUE SIBICHUS, UCHOJIB3Ys (U3NUYECKHUE BEIUYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEIHAs CKOPOCTb, CHJIA YIPYIOCTH, CHJIa TSDKECTH, BEC Tesa, CHJla TPEHHs, JaBieHHue (TBEPAOro Tena, >KUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KOI(Q(QUIMEHT IOJE3HOr0 JACHCTBHS MEXaHHU3MOB,
KMHETHYEeCKasl U MOTEHLUAIbHAs SHEPIUs); IPU ONHUCAHUM NPABUIILHO TPAKTOBATh (PM3MUECKUI CMBICI UCIOJIb3YEMbIX BEJIMUUH, X 0003HAUCHUS U
eIMHUIIBl PU3UYECKUX BEIMYMH, HAXOIUTHh (POPMYJIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIHMUMHY C JPYTUMHU BEITUYMHAMH, CTPOUTH TPaPUKH
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCTIONB3Ys MPaBHiIa CI0XKEHUS CHII (BOIb OJTHOU MpsiMOil), 3akoH ['yka, 3akoH
[Tackais, 3akoH ApxuMesa, IPaBUIIO paBHOBECHs pbluara (0J0Ka), «30J10TO€ IPAaBUIO» MEXAHUKH, 3aKOH COXPAHEHUsI MEXaHUYECKOM 3Hepruu; npu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMIUCHIBATH €r0 MAaTEMATUUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3MYECKHE SIBJICHMS, MPOLIECChl W CBOWCTBA Te€Jd, B TOM YMCJIE U B KOHTEKCTE CUTyalUd MPAKTHUKOOPHEHTUPOBAHHOI'O XapakTepa:
BBISIBIISATH TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JOTHYECKUX IIAroB C OMOpPOoil Ha 1—2 M3y4YeHHBIX CBOICTBA (pU3HUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

pemarp pacy€THbIC 3a/1a4u B 1—2 NEHCTBHSA, HCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAONINE (PU3NIECCKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJjauu 3allMChIBaTh KPaTKoe yCJIOBUE, MOJCTABIATh (PU3NYECKUE BEIMUYUHBI B (POPMYIIBI M MPOBOAUTH pacuéThl, HAXOIUTh CIIPABOYHbIC JaHHbIE,
HE00XO0AUMBIE JJIS peLIEHUs 3a/1a4, OLIEHUBATh PEAJTMCTUYHOCTD MOJYYEHHOHN (pru3nueckoi BEeIMUMHBI;

pacrio3HaBaTh IpOOJEMbI, KOTOPble MOXHO PEIIUTh MPHU MOMOLM (PU3UYECKMX METOJO0B; B ONMCAHUU HCCIEIOBAHUS BBIICIATH MPOBEPIEMOE
MIpPeNIoIoKeHne (TUIOTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJIYUYEHHBIN pe3ynbTar, HaXOAUTh OMIMOKH B XOJE ONbITa, JAENaTh BBIBOJBI 110 €r0
pe3yibTaTam;

MIPOBOAUTH OIBITHl MO HAOMIOJEHUIO (PU3MYECKHX SIBICHUN WM (U3NYECKUX CBOMCTB Tel: (POPMYJIMPOBATH MPOBEPSEMbIE MPEANOIOKEHUS,
coOupaTh YCTAaHOBKY M3 IPEJIOAKEHHOTO 000pyI0BaHNs, 3alIUChIBATh XO/I OIbITa U (POPMYJINPOBATH BHIBOJIBI;

BBITNIOJHATH MPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MaccChl Teja, 00bEMa, CHIIBI M TEMIIEpPATyphl C MCIOIb30BAaHUEM aHAJOTOBBIX U LU(POBBIX
puOOPOB; 3aMKChIBATh MOKa3aHUsI IPUOOPOB € YUETOM 3aJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMUMHBI OT JPYroil ¢ MCIOJIb30BAaHHUEM HPSMBIX M3MEpPEHHH (3aBUCHUMOCTH IYTH
PaBHOMEPHO JBUXKYIIETOCS Tejla OT BPEMEHU JIBMXKEHHUS Tella; CUIIbI TPEHUS CKOJIbKEHMsI OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIAJN COIPUKOCHOBEHUS TEJ; CUJIbl YIPYTOCTH OT Y/UIMHEHUS MPYXKHUHBI; BHITAIKUBAIOLIEH CHIIBI OT 00BEMa
MOTPYXEHHOW YacTH TeJla U OT IUIOTHOCTHU JKUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJa, OT INTyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0; YCIOBUI
IUTaBaHUS TeJl, YCIOBHM paBHOBECHsI phlyara 1 OJIOKOB); y4aCTBOBAThH B INIAHUPOBAHUU y4EOHOTO UCCIIEOBAaHUs, COOMPATh YCTAaHOBKY M BBIIOJIHATH
U3MEpeHUs, clenys NpPeUIoKEeHHOMY IIaHy, (UKCHPOBATh PE3yNbTaThl MOJYyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIIMYMH B BHUJIE MPEITIOKEHHBIX
Tabnui u rpaduKoB, AeTaTh BHIBOABI IO Pe3yJabTaTaM UCCIIeI0BaHUS;

IIPOBOANTH KOCBEHHbIE M3MEPEHUS] (PU3NYECKUX BEIMUYMH (IJIOTHOCTh BELIECTBA KUAKOCTU U TBEPJOTO Tela; CUia TPEHUS CKOJBKEHHUS; TaBJICHHE
BO3/yXa; BBHITAJIKUBAIONIAs CHUJIA, IEHCTBYIOIIAs HA MOTPYXEHHOE B JKUAKOCThH TENIO; KOI(D(UIMEHT MOJIe3HOr0 JEHCTBHSI MPOCTHIX MEXaHU3MOB),
clenysl IpeyIoKEHHOW MHCTPYKIMH: TIPU BBHIMOJIHEHUN M3MEPEHUN COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCISATH 3HaUY€HHE MCKOMOM
BEJINYUHBI;

co0JIr01aTh MpaBMiIa TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI ACHCTBHS IPHOOPOB U TEXHUYECKUX YCTPONUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI, OapoOMeTp, phluar,
MOJIBMKHBIM U HETIOABWKHBIHN OJI0K, HAKJIIOHHAS TUIOCKOCTH;



XapaKTepu30BaTh MPUHIMIIEI AEUCTBUS M3YyYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OMHMCAHUS (B TOM YHUCIIE: MMOAUIMITHUKY,
YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHI Ipecc, MAaHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC, apeoOMETp), UCIOJb3ys 3HaHHUS O CBOMCTBAX
(bu3nUeCKUX SIBICHUH U HEOOX0IUMbIe (PU3MUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;
IPUBOAUTH NMPUMEPHI / HAXOJUTh MHPOPMALUIO O IpUMeEpax MPAKTUYECKOIO MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B IOBCEJHEBHOM J>KU3HU UL
obecriedeHrs: 0€30MaCHOCTH TpU OOpaIIeHWH ¢ NpUOOpaMH M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOJCHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpee;
OCYILIECTBISATH OTOOP MCTOYHMKOB MH(OpMaruu B ceTd VHTEpHET B COOTBETCTBUHU C 33/JaHHBIM IOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIHUXCS
3HaHUM W NyTEM CpaBHEHMs PpaA3IMUYHBIX HCTOYHUKOB BBLAEIATh HH(YOPMALMIO, KOTOpas SBJSETCA I[POTUBOPEUYMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOI;
UCIOJIb30BaTh INPU BBIIOJIHEHUU YYEOHBIX 3aJJaHUH HAy4HO-NOMYJISAPHYIO JIMTEpaTypy (U3MYECKOrO COAEp)KaHUs, CIPaBOYHbIE MaTepHalbl,
pecypchl cetu VIHTepHeT; BiaieTh NpUEMaMu KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HMH(OPMAIIMK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2—3 UCTOYHUKOB MH(pOpMaLUU (PU3UYECKOTO COJIEPKAHUS, B TOM
quciae MyOJMYHO JeNlaTh KpaTKUE COOOMICHHSI O pPEe3ylbTaTaxX IMPOCKTOB WM y4YeOHBIX MCCIIEOBAaHUM; MPH 3TOM T'PAMOTHO HCIIOJIB30BaTh
M3YyYEHHBIN MOHATHUHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BHICTYILICHHE MTPE3CHTAIHCH;
IIPU BBITMOJIHEHUH YU4EOHBIX IPOSKTOB U MCCIEIOBAHNI pacIpeAesaTh 0O0SI3aHHOCTH B IPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33/1a4aMH, CICIUTh
3a BBINOJIHEHHEM IUIaHA JE€HCTBMM, aJleKBaTHO OLIEHUBAThb COOCTBEHHBIM BKJIaJ B JESTEIbHOCTb TIPYIIBI; BBICTPAaUBATh KOMMYHHMKATHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

TEMATHYECKOE IIVTAHUPOBAHMUE, 7 knace

/1 IIPOrpaMMbl YacoB.

Hazpanue pasaciia o KomngectBol
BocnuraTenbHBIN acIEeKT

1 Beenenue. ®usnka u | YCTaHOBICHUE JOBEPUTEIBHBIX OTHOLLICHUI 4
€€ pPoJib B TO3HAHUU MEK1Y YUUTEIEM U €r0 YYEHUKaAMH,
OKPY’KaIOIIero MUpa | CIOCOOCTBYIONIUX MMO3UTUBHOMY BOCTIPUSTHUIO
y4daluMucs TpeOOBaHUN U IPOCKO yuuTens,
MIPUBJICYECHUIO X BHUMaHUs K 00CyKIaeMoi Ha
ypoke uHGOpMAaINHU, aKTUBU3AIIUN UX
MMO3HABATEILHOM JeSITEeIbHOCTH.

2. Mcnons30BaHNE BOCIIUTATSIBHBIX
BO3MOXXHOCTEH copepKaHus y4eOHOTO MpeaMeTa,
MoAOO0P COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS.
3. [IpumeHneHne Ha ypOKe HHTEPAKTUBHBIX (OpM
pabOTHI yUaluXcsi: MHTEIUICKTYaTbHBIX UT,
TPYNIOBOM pabOThI UK paObOTHI B Mapax,
KOTOPBIE y4aT MIKOJILHUKOB KOMaHJHOU paboTe u
B3aMMOJICVICTBUIO C APYTUMH IETbMHU

2 | I[lepBoHavanbHbIE 1. IlpuBrieyeHNEe BHUMAHUS IIKOJIBHUKOB K 6
CBEJICHUS O CTPOEHUU | LICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha ypOKax

BEILIECTBA SIBJIIGHUH, OpTaHu3alus X paboThl ¢ OTyyaeMon
Ha YpOKe COI[MaIbHO 3HAYUMOM nHpopManuen —
VMHULIMAPOBAHHUE €€ 00CYKICHHsI, BBICKa3bIBAHUS




Y4YallIMHUCS CBOETO MHEHUS I10 €€ TI0BONY,
BBIPAOOTKH CBOETO K HEH OTHOLIEHHUS.

2. [IpumeHeHnE HAa YpOKE HHTEPAKTUBHBIX (hopMm
paloThI ydaluXcsi: UHTEIIEKTYaJIbHBIX UID,
CTUMYJIMPYIOIIMX I03HABATEIbHYI0 MOTHUBALINIO
IIKOJIBHUKOB

JIBrkeHue u
B3aUMO/IEHCTBUU

1. ®opMupoBaHrE MUPOBO33PEHYECKUX B3IJISA0B
1 yOexXJIeHU! OTHOCUTENILHO HAYYHOH KapTUHbI
MHUpa U €€ 3HAUMMOCTH JIJIs 4eJI0BeKa Ha
MaTepuase paccCMOTpPEHHs pyHIaMEHTaTbHBIX
(bU3NIECKUX TEOPUI U IKCTIEPUMEHTOB.

2. Co3panue yciaoBHiA JUIsl TOTYYEHUS OIbITa
SMOLIMOHAIBHO-OLIEHOYHOM J1eATENbHOCTH U
COOCTBEHHBIX OLIEHOYHBIX CYXICHHM
MIPUMEHUTEIBHO K TEOPETUUECKUM MOCTPOEHUSM
Y DKCIEPUMEHTATbHBIM CBEPIICHUSIM
(bu3nvecKoil HayKH B LIEJIOM, CTUMYJIMPOBAHUE
y4aluxcs CO3HATENIbHO U OTBETCTBEHHO
IIO/IXOJIUTh K NOJYYEHUIO 3HAHUH.
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JlaBlieHrE TBEPbIX
TeJl, )KUIKOCTEH 1
ra3zoB

1.®opMupoOBaHUE TBOPUYECKOTO MBIILJICHUS TIPU
3HAKOMCTBE YUaINXCsI C OCHOBHBIMH dTallaMH
MOJIy4EHHsI HAyYHBIX 3HAaHUW U C UMEBITUMU
MECTO B UCTOPUH HAYKH HAYYHBIMH

3201y ICHUSAMHU U OIIUOKAMHU, C IENTbI0
TIOJTYYEHUS TIPEJICTABICHUS O CIIO)KHOCTH B
WCCIIeTOBAaHUH MPUPOIHBIX SIBICHUN U
OCYIIIECTBIICHUS TICHXOJIOTHYECKOM IMOATOTOBKH
y4danuxcs K TBOPUECKOH 1eATeTbHOCTH B
OymyImem.

2. [IpumeHenne Ha ypoke MHTEPAKTUBHBIX (HOpM
paboThI yUaNMXCs: HHTSILICKTYATbHBIX UTP,
CTUMYJIHPYIOIIMX O3HABATEIbHYIO MOTHBAIIUIO
IITKOJIbHUKOB.
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Pabora 1 MOIIIHOCTE.
OHeprus

1. [IpumeHeHne TBOpUYECKUX pabdoT,
MPAKTUYECKUX paboT, 1a00paTOPHBIX PadoT,
JIEMOHCTpAIIUS OTBITOB B BUPTYAIbHBIX
¢bu3nyeckux 1abopaTopusix, BUPTyaIbHbIE
IKCKYPCHUH.

2. Paznuunbie (OpMbI YPOKOB: YPOK-
pasMbIIUICHHE, YPOK-TIPAa3IHUK, HAYYHO-
IIPAKTUYECKHE KOHPEPEHIIMH, YPOKH 110 3asBKaM,

13




YPOK IKCKYpPCHUS, YPOK-UCCIEAOBAHHUE.
3.Mcnonbp30BaHrEe Ha YPOKE 3HAKOMBIX JETAM, a
noromy Oosiee eiiCTBEeHHBIE IPUMEPHI, 00pa3bl,
MeTadopsl — U3 OJIM3KUX UM KHUT, (PHIIBEMOB,
MYJIbTUKOB, KOMIIBIOTEPHBIX UTP.

6 HTtorosas 1
KOHTpOJIbHAast paboTa

COJAEPKAHUE YYEBHOTI'O ITPE/IMETA, 8 KJIACC

Paznen 1. TenioBble siBaeHUs

OcHOBHbIE TOJOXKEHUS MOJEKYIIPHO-KUHETUYECKOM TEOpUH CTpOEHHs BellecTBa. Macca U pa3mepbl aTOMOB U MoJieKyld. OIBITHI,
IIOITBEP K IAOLIUE OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPHUH.

Monenu TBEpIOTO, KUAKOTO U ra3000pa3HOro cocTosHui BemlecTBa. Kpucramnuueckue u amopdusie Tena. OObsICHEHHE CBONCTB I'a30B, KUAKOCTEH
U TBEPABIX TEJI HAa OCHOBE IOJIOXKEHUH MOJIEKYJSPHO-KMHETHYECKON Teopuu. CMmauumBaHUE M KalWJUIApHBIE SIBJIEHMs. TemioBoe pacUIMpeHue U
cKaTtue.

Temnepatypa. CBsi3b TEMIIEpATyphbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YaCTHULL.

Buytpennsas ouepruss CnocoObl HW3MEHEHHUS BHYTPEHHEW OSHEpPruu: TeIionepeaadya W coBepiieHue paboTel. Buabl Teromnepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3TYyUCHHUE.

KonnuectBo Ttemnotel. VYaenbHas TeMIOEMKOCTh BellecTBa. TemooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro OanaHca.
[InaBneHne M OTBepAEBAHME KPHUCTAUIMYECKUX BEIIECTB. YJenbHas TeruioTa IuiaBieHus. [lapoobpazoBanue u xonaencanus. Mcnapenne (MC).
Kunenue. Y nenpHas Temnora napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KUMIEHHs OT aTMOC(hEpHOro AaBieHus. BiaxkHOCTh Bo3ayXxa.

OHeprus TOIMBA. Y IeJbHasl TEMJI0Ta CTOPAHHUSL.

[Tpuniunsr pabotsl TeruoBbix asurareneil. KIIJ teroBoro nBurarens. TemsoBble aBuratenu W 3amuTa okpyskatomei cpeasl (MC). 3akoH
COXPAaHEHHUS U MPEBpAIICHUs SHEPTUH B TEeIIOBBIX npoueccax (MC).

Hemoncmpayuu
. HaGmronenne OpOyHOBCKOTO JBUKEHUS
. HaGmronenue nuddysun
. Habmoienue siBieHnii cMaunBaHUs U KaWJUISIPHBIX SIBJICHUM
. HaOxroieHue TemioBoro pacimpeHus Tel
. I3aMeHeHune 1aBiieHus ra3a npu M3MEeHEeHUN 00bEMa U HarpeBaHUM WU OXJIAXKACHUN
. IlpaBuia u3amepeHus reMnepaTypbl
. Bunsl Tenionepenaun
. OxnaxieHre npu COBEPIICHUU pabOThI
9. HarpeBanue npu coBepiieHHH paboThl BHEUTHUMH CUJIaAMH
10. CpaBHEHME TEMIOEMKOCTEN pa3IMYHbIX BELIECTB
11. Habnronenue KumeHus
12 .HabmroieH1e mOCTOSIHCTBA TeMIIepaTyphl MPH IJIaBICHUH
13. Monenu TemIoBEIX ABUTATEIIEH
Jlabopamopuvie pabomol u onvimul
1. OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSHKCHUS
2. OnbITH IO BRIPAIIMBAHHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa

O DN W~



3. OnbITH 1O HAOMIOIEHHUIO TEIUIOBOTO PACIIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEI

4. OmpeneneHue 1aBjieHUs BO3AyXa B OaIOHE IIIPHIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JJaBJICHUSI BO3/yXa OT €ro 00b&éMa U HarpeBaHUs WM OXJIAXKICHHS

6. IIpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA )KUIKOCTH B TEPMOMETPUYECKOM TPYOKe OT TeMIepaTypbl

7. HaGmroieHue n3MeHeH!sl BHYTPEHHEN SHEPIuu Teja B pe3ysbTaTe TeIulonepeiad U paboThl BHEIIHUX CHII

8. ccnenoBanue sBIE€HUS TEINIOOOMEHA ITPU CMELLIMBAHUU XOJIOAHON U ropsyYeil BObI

9. OnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJyYEHHOTO BOJOM MPH TEIIOOOMEHE C HarpeThIM METANIMYECKUM LIMJIMHAPOM

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA

11. MccnenoBanue npouecca uCapeHust

12. Onpenenenue OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa

13. Onpenenenune yaeabHON TEMIOTHI IUIaBJICHUS JIbJ1a
Pa3nes 2. DiiekTpuyeckne M MATHUTHBIE SIBJICHHSA

Onexrpuzanus ten. J[Ba poaa snekTpuueckux 3apaaoB. B3aumopelicTBue 3apskeHHbIX Tesl. 3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aMMOJAEHCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKIY TEJIaMu).

Onexrpuyeckoe nose. Hanpsxk€HHOCTD aiekTpuyeckoro noist. [IpuHuun cynepno3uium 31eKTpUUecKuX moJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTapHbIN 3eKTpuueckuid 3apsa. CrpoeHue atoMa. [IpoBOIHUMKM W AMAIEKTPUKU. 3aKOH COXpPAaHEHUS
NIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUSA DJJIGKTPUUECKOrO0 ToKa. VCTOYHMKM TOCTOSHHOTO ToKa. JIeMCTBUS —DIIEKTPUUECKOTO
TOKa (TEMJIOBOE, XMMHUYECKOE, MArHUTHOE). DJICKTPUUYECKHH TOK B XKMIKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. JieKkTpudeckoe HampsbkeHue. ConpoTUBICHHE POBOJHUKA. Y IEIbHOE CONMPOTUBIIEHUE BellecTBa. 3akoH Oma
i ydacTtka nenu. [locnenoBaTenbHOE U TapajuIeIbHOE COEIUHEHNE IIPOBOIHUKOB.

PabGora n MOIIHOCTH 3JeKTpHUYecKOro Toka. 3akoH Jlxoyns— JleHna. DnekTpuyeckue enu W MOTPEOUTENN 3IEKTPUUYECKON 3HEpPruu B OBITY.
KopoTkoe 3aMbIkaHue.

[TocrosiHHble MarHuThl. B3aumonelcTBHE MOCTOSHHBIX MAarHuToOB. MarHutHoe noijie. MarHuTHoe nojie 3eMJIM M €ro 3HaueHue JUIsl )KU3HU Ha
3emusie. OnelT Opcrena. MarHuTHOE MOJE JJIEKTPUYECKOro TOKa. [IpuMeHEeHHMe 3JI€KTpOMarHUTOB B TEXHUKE. [IefiCTBME MarHMTHOrO IOJsA Ha
MIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTellb TOCTOSIHHOTO TOKA. Vcronbp30BaHue 37€KTpOABUTaTENel B TEXHUUECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

OnbiTel Papazes. SBnenue >nexTpoMarHuTHOM MHAYKuMuU. [IpaBuno Jlenna. Dnexkrporeneparop. CriocoObl MOMy4YeHUs 3JEKTPUUECKON SHEpruu.
DNEeKTPOCTaHIIMKM Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu
DneKkTpu3aIus Tel
JIBa posa 2JIEKTPUYECKUX 3apsA10B M B3aUMOJIEHCTBUE 3apSKEHHBIX TEIl
Y CTpoUCTBO U IEHCTBHE AIEKTPOCKONA
OnexTpocTaTHuecKast UHIYKIHUS
3aKOH COXpaHEHHUsI SJEKTPUUECKUX 3apsI0B
IIpoBOAHMKY U TUANEKTPUKH
MonenrpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS
HcTOUHMKH TOCTOSIHHOTO TOKA
JIefcTBUA 2IEKTPUIECKOTO TOKA
10 DNEeKTPUYECKUM TOK B )KUJKOCTH
11. I'a30BBIit pa3psia
12. 3mepeHue cuiibl TOKa aMIepMeTpoOM
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13. MI3mepeHne aIeKTpUIeCKOro HAIpsKEHUsT BOJIBTMETPOM

14. PeocraT u Mara3uH CONPOTHUBIIEHUI

15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB

16. MozaennpoBaHue HEBO3MOKHOCTH pa3IeIeHUs [I0JIFOCOB MarHura

17. MonenupoBaHue MarHUTHBIX NOJIEH TOCTOSIHHBIX MAarHUTOB

18. OnbIT Opcrena

19. MarauTHoe 1oJie ToKa. DJIEKTPOMarHuT

20. JlelicTBUE MarHUTHOTO 1011 HA IPOBOJAHUK C TOKOM

21 DnexkTpoaBUraTeab NOCTOSHHOIO TOKa

22. UccnepoBaHue siBICHUS 3JE€KTPOMArHUTHOW MHIYKIIUU

23. Onbitel apanes

24. 3aBUCHMOCTb HAIPaBJICHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro BO3HUKHOBEHHUS

25. DaeKTporeHepaTop MOCTOSTHHOTO TOKa

Jlabopamopuvie pabomol u onvimul

1. OmubIThl 10 HAOTIOACHUIO ICKTPU3ALMH TET UHIYKIIHEH U TPU COMPUKOCHOBEHHUH

2. WccnenoBanue NEHCTBHS AIEKTPHUECKOTO MOJIST HA IPOBOTHUKY U AUAICKTPUKH

3. COopka u mpoBepka padoThI AJIEKTPUUECKO 1IeTIH MOCTOSHHOTO TOKa

4. V3mepeHue U peryJupoBaHUe CUIIbl TOKA

5. M3Mepenue u peryaupoBaHue HAPSHKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha PE3UCTOpE

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH AJIEKTPUYECKOTO CONMPOTUBICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIN TOMEPEYHOro CEYEHUS U
MaTtepuaia

8. TlpoBepka mpaBuia CIOKEHUS HAPSHKEHUH MPU MOCIEI0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. TIpoBepka mpaBuia JUIst CUIIBI TOKA TPH MapaUIEITHFHOM COSIMHEHUN PE3HCTOPOB

10. Onpenenenue pabOTHI SMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP

11. Onpeaenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE

12. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYIIETO Yepe3 JaMIIOUKY, OT HalpsDKEHUs! Ha Hel

13. Onpenenenne KII/ narpeBarens

14. NccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHUSI TIOCTOSTHHBIX MarHUTOB

15. 3yyenue MarHuTHOTO TOJIsI TOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U Pa3/CIICHUN

16. UccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI B3aUMOJICHCTBUS KaTyIIKHA C TOKOM U MarHUTa OT CHJIBI TOKA U HAaIIPaBJIEHUS TOKA B KaTYIIKE

18. N3yueHue AeCTBUS MarHUTHOTO TOJISL HAa MTPOBOJIHUK C TOKOM

19. KoncrpyupoBanue M H3ydyeHUE pabOThl AJIEKTPOABUTATEINS

20. U3mepenne KIIJI anekTpoaBUraTebHON YCTaHOBKU

21. OnbITHI 110 HCCIEA0BAHUIO SBJICHUS AIEKTPOMArHUTHOW MHAYKIIMU: UCCIIeIOBaHNE U3MEHEHUH 3HAUEHUS U HAIIPaBJICHUS WHIYKIIMOHHOTO TOKa

HNPEAMETHBIE PE3YJIBTATHI, 8 KIIACC

[IpenMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpaxaTh cHOPMUPOBAHHOCT y 00YHAIOIIUXCS YMEHUM:



HCIIOJIB30BAaTh MOHATHSA: Macca U pasMepPbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIUINYECKHE
U aMmop(HbIe Tena, HACHIIIEHHBIH M HEHACHIIICHHBIH Map, BIAXHOCTh BO3yXa; TeMIIepaTypa, BHYTPEHHSS SHEpIus, TEIUIOBOW IBHraTelb;
JJIEMEHTAPHBIN AIEKTPUUYECKUH 3apsl, JJIIEKTPUUECKOE I10JI€, IPOBOAHUKHU U AUDJICKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE T10JIE;

pasnuyath siBIeHUs (TEIUIOBOE paclIMpeHHue/ckaTve, TeIulonepeada, TEIIOBOE PABHOBECHE, CMauMBaHUE, KalWUIAPHBIE SBJICHUS, UCIApEHHE,
KOHJICHCAllUs, IUIaBJIEHHWE, KpUCTaUIM3auus (OTBEplAEBaHME), KWIIEHUE, TeIulonepeaaya (TEIIONPOBOJHOCTb, KOHBEKLMS, W3IIy4EHUE);
NIEKTPU3aLKs TEJl, B3aUMOJCHUCTBUE 3apslOB, NEHCTBUS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JIEHCTBUE
MarHMTHOTO IIOJIl HAa IPOBOAHMK C TOKOM, IEKTPOMAarHWTHAs MHAYKLMS) 10 ONMCAHUIO HUX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3WYECKUX SBICHUH B OKPYXAlOIIEeM MHUpPE, B TOM 4YHcle (U3MYECKHE SBICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKCHUE U KallWJULIPHBIE SIBICHUS B NPUPOJIE, KPUCTAIIBI B Ipupole, udinydeHne CosHna, 3amep3aHue BOJOEMOB, MOPCKHUE
Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra; HJIEKTPUUYECKHE SBJICHUS B aTMOC(epe, MEKTPHUUECTBO JKUBBIX OPraHM3MOB; MarHUTHOE MOJIE
3emiu, Jpeld Mmoso coB, poJib MAarHUTHOTO MOJIA JUISL JKM3HM Ha 3emJe, MOJIAPHOE CUSHHE; NMPH 3TOM MEepPEeBOJUTH NMPAKTHUECKYIO 3a7adyy B
y4eOHY0, BBIIENIATh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

OIUCHIBATh U3YYEHHbIC CBOWCTBA TeN U (PU3UUYECKUE SBJICHHS, UCIIOb3Ys (PU3UUECKUE BEIUYMHBI (TeMIepaTypa, BHYTPEHHS SHEPIHsl, KOJIUYECTBO
TEIUIOThI, YJeJIbHas TEIJIOEMKOCTh BEILECTBA, yAEJIbHAs TEIUIOTAa IJIaBJICHUS, YZAEJbHas TEIJIoTa 1apooOpa3oBaHus, yAeJbHas TEIJIOTa CrOpaHUs
TOIJINBA, KOA(P(ULMEHT MOJE3HOro AEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTENbHAs BIAXXHOCTb BO3/yXa, SJEKTPHUUECKUIl 3apsja, cuia TOKa,
AJIEKTPHUYECKOE HAIPSKEHUE, COMPOTHBIICHHE TPOBOJHMKA, YACITHHOE CONMPOTHUBICHHE BEIIECTBA, pad0Ta M MOIIHOCTH 3JIEKTPHYECKOTO TOKA); MpU
ONMCaHUM MPABUIBHO TPAKTOBATh (DPU3MUYECKUI CMBICI MCIIOJIB3YEMbIX BEJIMYMH, O0O3HAYEHUS U €IUMHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(bopMyIIbI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH IpaUKH M3YUEHHBIX 3aBHCHUMOCTEH (H3UYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3NYECKUE SIBICHUS U TPOILECCHI, UCIOJb3Yysl OCHOBHBIE MOJIOXKEHUS MOJEKYJISIPHO-KHUHETHUYECKONH TEeOopuu
CTPOEHUS BEUIECTBA, IPUHLIUI CYNEPIO3UINH ToJIel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsia, 3akoH Oma i yyacTka IelH, 3aKOH
Jbxoyns - JleHua, 3aKOH COXpaHEHMsI SHEPrHM; MpPH STOM JaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTUYEeCKOe
BBIPa)KCHHUE;

OOBACHATh (PU3MYECKHUE IMPOILIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYallUd MPAKTHUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
PUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh 00bACHEHHE U3 | - 2 JOrMYecKHX IIaroB ¢ OMOpoi Ha 1 - 2 N3ydeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(Gu3NYECKUX 3aKOHOB WJIM 3aKOHOMEpPHOCTEW; pelaTh pacu€THble 3a1add B 2 - 3 NeCTBUS, MCHOJB3YS 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE
¢u3nyeckre BEIMUYMHBI: HA OCHOBE aHaJM3a YCJIOBMS 33Jaud 3alMChIBaTh KPaTKOe YCIOBHE, BBIABIATh HEJOCTATOK JAHHBIX JUISl PEIICHUs 3a/lauH,
BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE /I €€ pelleHus], IPOBOANUTh Pacu€Thl U CPAaBHUBATH MOJYYEHHOE 3HAUYEHUE (PU3NYECKON BETMYMHBI C
W3BECTHBIMU JAHHBIMY;

pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE€ MOXHO pEHIMTh NpU TMOMOIIM (PU3UYECKHMX METOAOB; HCHOJIb3ysl OMHMCAHHE WCCIEJOBAHMS, BBIIEIAThH
IIPOBEPSIEMOE MPEIIOJIOKEHUE, OLIEHUBATh PABWIIBHOCTD MOPSAKA IPOBEICHUS UCCIIEIOBAHNUS, J€IATh BBIBOJIBI;

IIPOBOAMTD OIBITHI [0 HAOIIOEHUIO (PU3NUECKUX SBJICHUHN WM GU3NYECKUX CBOMCTB Tel (KalWJUIIpHBIE SBJICHUS, 3aBUCMOCTh JaBJICHUS BO3AyXa
OT ero o0béMa, TeMnepaTypbl; CKOPOCTH Mpollecca OCTHIBAHHs/HATPEBaHUS MPU M3IYUYEHUH OT 1IBETA M3JIyYalOLIel/OTI0MIA0NeH MTOBEPXHOCTH;
CKOPOCTh HCIApPEHHsI BOJBI OT TEMIIEpATypbl >KMAKOCTH M IUIOIIAAA €€ MOBEPXHOCTH; IJIEKTPU3aLMs TEl W B3aUMOJECHUCTBUE JIIEKTPHUUYECKHX
3apsA10B; B3aUMOJCUCTBUE IOCTOSHHBIX MArHUTOB, BU3YyaJIU3allksl MATHUTHBIX IIOJIEW ITOCTOSTHHBIX MAarHUTOB; JEWCTBUS MAarHUTHOIO IIOJISL HA
MIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS TOCTOSSHHOTO TOKA): (hOpMYJIUPOBATh MPOBEPSIEMbIE TPEIIOI0KEHHUS,
coOupaTh YCTAaHOBKY U3 MPEI0AKEHHOT0 000PY0BaHNUS; OMKUCHIBATH X0 ONbITa U (OPMYIUPOBATH BHIBO/IBI;

BBITIOJHATh IPSMBIE U3MEPEHMsI TEMIIEPATypbl, OTHOCUTEIBHON BIAKHOCTH BO3/yXa, CHIIBI TOKA, HANPSDKCHMS C MCIONb30BAaHUEM AHAIOTOBBIX
IpUOOPOB U 1aTYNKOB (PU3NYECKUX BEIMUYUH; CPABHUBAThH PE3YJIbTAaThl U3MEPEHUI ¢ yUETOM 3aJaHHON a0COIOTHON MOIPEIIHOCTH;



MPOBOANTh HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3UYECKOW BETUYHMHBI OT JPYTrod C HMCHOJIB30BAaHUEM NPSMBIX H3MEPEHUN (3aBHUCUMOCTH
COMPOTHUBIICHUS MPOBOJHUKA OT €r0 JIJIUHBI, IJIOLAAN MOMNEPEYHOT0 CEYEHUsl U YIEIbHOTO COMPOTUBIIEHUS BELIECTBA MPOBOJHUKA; CHIIBI TOKA,
HIYIIEeTo Yepe3 MPOBOJHMK, OT HAMPSIKCHHUs] HA MPOBOJAHHUKE;, MCCICAOBAHKE IMOCIIECIOBATEILHOTO W MApAJIEIBHOTO COSAMHEHUN MPOBOIHUKOB):
IUTAHUPOBATh HCCJICNOBAHUE, COOMpATh YCTAHOBKY W BBIMONHATH HM3MEPEHUs, CIEAys MPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH pE3yibTaThl
MOJIY9EHHOU 3aBUCUMOCTH B BUJIC TaOJIHII U TPAdUKOB, IeTaTh BHIBOABI IO PE3yIbTaTaM UCCIICIOBAHUS;
MIPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3MUYECKUX BEIMYMH (yIEJbHAs TETUIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOJIHMKA, pab0oTa M MOIIHOCTh
AJEKTPUYECKOTO TOKA): TUIAHUPOBATH U3MEPEHUS, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIIEIys MPEAJIOKEHHON MHCTPYKIMU, U BBIUUCIATH
3HaYEHHUE BEJINYHHBI;
coOJro1aTh MpaBuiia TEXHUKH OE30IIaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 000PYI0BAHHEM;
XapaKTEPU30BaTh MPUHIUIBI JEHCTBUS HM3YYCHHBIX IPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMUCAaHUS (B TOM YHCIE: CHCTEMa
OTOIUICHUS JIOMOB, TUTPOMETp, TapoBasi TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUMK IIEKTPUUYCCKOU IHEPTHH, DJIEKTPOOCBETUTEILHBIE MPHOOPHI,
HarpeBaTelIbHbIC JJICKTPONPUOOPHI (NIPUMEPBI), SICKTPUUCCKUE NPEIOXPAHUTEIIN; JJICKTPOMArHUT, JJCKTPOJBHUIATEIb TOCTOSHHOTO TOKa),
UCIOJIB3YS 3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUM U He0OXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI IO CXEMaM U CXEMAaTHYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETP, JBUraTeIb BHYTPEHHETO CTOpaHMs, 3JIEKTPOCKOI, PEOCTaT); COCTABISITH CXEMbl AJIEKTPUUYECKUX IIeTe C
MIOCJIEIOBATEIBHBIM U MapalIeIbHBIM COSAMHEHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbBIE 0003HAYEHUS SJIEMEHTOB AJICKTPUUECKUX IICTICH;
MPUBOJIUTH MPUMEPHI/HAXOAUTh WH(POPMAIUIO O TPHUMEpax MPAKTHYECKOTO HCIIOIB30BaHMS (DU3MYSCKUX 3HAHHWKA B TIOBCCTHEBHOW KHU3HU JUIS
obecrnieueHrs 0e€30MacHOCTH Mpu OOpalleHud ¢ NpudopaMu M TEXHUYECKUMH YCTPOICTBaMH, COXpPaHEHHS 3I0POBbsi M COOJIOJIEHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIEH Cpee;
OCYIIECTBIATh MOUCK UWHGOpMaluu (QU3NYECKOro CcoJepkaHus B ceTh VIHTepHET, Ha OCHOBE HUMEIONIMXCSA 3HAHUUW W MYyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIACTSATH MHPOPMAITUIO, KOTOPAs SIBISETCS TPOTUBOPEUUBOI UITU MOXKET OBITH HEJJOCTOBEPHOIA;
UCIIONIb30BaTh TPHU BBITIOTHEHUHN YYE€OHBIX 3aJaHUil HAyYHO-TIOMYNSAPHYIO IJUTEPaTypy (U3UUYECKOTO COAEpkKaHHs, CIPABOYHBIE MaTEpHUabl,
pecypcsl cetr IHTepHeT; BIageTh NpuéMaMu KOHCIIEKTUPOBAHUSI TeKCTa, peodpazoBaHusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpAaTKHE YCTHBIE COOOIIEeHMs, 0000mass WHGOPMAIMI0O M3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
COJIep>KaHusi, B TOM 4YHCIIe MYyOJUYHO MPEACTABISATh PE3yNbTaThl MPOSKTHOW WU HCCIENOBATENbCKONW JEATENbHOCTH, MPU 3TOM TPaMOTHO
MCIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmapaT Kypca pU3UKH, COPOBOXKAATH BHICTYIUICHHUE MTPE3eHTAIIHEIH;
MpH BBIIOJIHEHUU Y4YeOHBIX MPOEKTOB W MCCIEAOBaHMN (PU3MUECKHX TMPOIECCOB paclpeAensiTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/1auaMH, CIICTUTh 3a BBIMOJHEHHWEM IUIaHA JCHCTBUUA M KOPPEKTHUPOBATh €ro, aJeKBATHO OLIEHMBATh COOCTBEHHBIN BKJIAaJ B
NeSTeIbHOCTH TPYIIIBI; BHICTPAUBAaTh KOMMYHHUKATHBHOE B3aMMOJICUCTBHE, MPOSIBIISISE TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

TEMATHYECKOE IIVIAHUPOBAHMUE, 8 ki1acc

No Hassanue pasnena Komnu
e [IPOTPaMMBI BocnurarenbHbIi aciexT €CTBO
4aCOB.
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LIKOJIBHUKOB K IEHHOCTHOMY ACHEKTY
M3y4aeMbIX Ha ypOKax sBJICHMI,
OopraHu3aiys ux padoThI ¢ TOIy4aeMOM
Ha YPOKE€ COIMAIBHO 3HAYUMOU
uHpopManrei — THULIMUPOBAHUE €€
00CYKJICHHSI, BBICKa3bIBAHUS




y4aIluMHUCS CBOETO MHEHUS 110 €
MIOBOJY, BBIPAOOTKU CBOETO K HEH
OTHOIICHHUS.

2. [TpuMeHeHue Ha ypoke
MHTEPAKTUBHBIX (hOpM paboThHI
YUaIIUXCsl: UHTEIIEKTYaJIbHBIX UID,
CTUMYJIUPYIOIINX [T03HABATEIbHYIO
MOTHUBAIMIO IIKOJIHUKOB.

DIIeKTpUUYECKHE
SBJICHUS

1. Co3nanue ycioBHii uis y4eOHBIX
IHMCKYCCHUH, KOTOPBIE TAIOT yYaIMCs
BO3MOKHOCTb IIPHOOPECTH OTIBIT
BE/ICHHSI KOHCTPYKTHBHOTO JIMAJIOTA.
2. [lpuMeHeHrEe HHAUBUTYATbHBIX U
IPYIIIOBBIX UCCIIEIOBAHUI, KOTOPBIE
Jar0T 00y4JaroIKUMCs BO3MOKHOCTD
IPUOOPECTH HABBIK CAMOCTOSTEIBHOTO
peIIeHHs TEOPETUYECKON POOITIEMBI,
HaBBIK T€HEPUPOBAHUS U O(POPMIICHUS
COOCTBEHHBIX HJIEH, HABBIK
YBaXXHUTEIILHOTO OTHOILICHHUS K 4yKHM
uaesM, oOpMIICHHBIM B paboTax
APYTHX UCCIIEIOBATEINEH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe/T
ay/IMTOpHEH, apryMEHTHPOBaHUS U
OTCTaMBAHUsI CBOCH TOUKH 3PEHHSL.
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3JICKTpO'Mal"HI/ITHBIe
SABJICHUSA

1. Co3nanue yueOHBIX TPOEKTOB,
KOTOpBIE€ Pa3BUBAIOT CAMOCTOSTEIbHYIO
JesTeNbHOCTb, KOTJja peOCHOK
CaMOCTOSITENILHO BBIOMPAET Ty
npobieMy, HaJ KOTOPOH eMy XOTeJI0Ch
OBl «T10JI0MaTh IOJIOBYY;
CaMOCTOSITENIEHO COCTABIISIET
WMHIUBUAYAIbHBIN rpa@uKk paboThl Hall
HEH; CaMOCTOSITEIbHO KOHTPOJIUPYET
CBOE MPOJIBUKEHHE B €€ PEILICHUU.

2. [IpumeHeHHEe TBOPUECKUX padoT,
MIPaKTUYECKUX PadoT, 1a00paTOPHBIX
paboT, IeMOHCTpALUS OIBITOB B
BUPTYAIBHBIX (PH3HUECKIX
nabopaTopusx, BUPTyallbHbIC
KCKYpPCHUH




4 CBEeTOBBIE SIBJIEHUS

1. Co3nanue y4eOHBIX TPOEKTOB,
KOTOpBIE Pa3BUBAIOT CAMOCTOSTEIEHYIO
JesTeIbHOCTb, KOTJa peOCHOK
CaMOCTOSITENILHO BHIOUPALT Ty
npoOiieMy, Hajl KOTOPOH eMy XOTeI0oCh
OBl «ITOJIOMATh TOJIOBY»;
CaMOCTOSTEIILHO COCTABIISCT
VHIUBHUTyaIbHBIN TpaduK paboThl HAZL
HEIi; CAMOCTOSATEIILHO KOHTPOJIHPYET
CBOE ITPO/IBUKEHUE B €€ PEIICHHH.

2. IlpumeHeHne TBOPUECKUX pador,
NpPaKTHYECKUX paboT, 1abopaTopHBIX
paboT, JeMOHCTpALUS OIBITOB B
BUPTYaIbHBIX (PU3NUIECKUX
nabopaTopusx, BUPTyaJIbHBIC
IKCKYPCHUH.
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5 Hrorosas
KOHTpOJIbHAs padoTa

COJEP)KAHUE YYEBHOI'O ITPEJIMETA, 9 KJIACC

Pa3zpen 1. Mexann4yeckue siBJICHUSA

Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHMS. PaBHOMEpHOE NpSIMOIMHENHOE
nBuxeHne. HepaBHoMepHOe npsMonHeHoe 1BrkeHue. CpeqHsas 1 MTHOBEHHAs! CKOPOCTh TeNa TP HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHelHOe JBrxkeHne. CBobonHoe najgeHue. OnbiThl [anues.

PaBHOMEpHOE J1BUKEHUE 1O OKpYXHOCTH. [lepuon u yacrora obOpamienus. JIuneiHas u yriaoBas ckopocTu. LleHTpocTpeMUTebHOE YCKOPEHUE.

[Iepseiit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuii 3akon HerotoHa. [IpuHImn cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuia TPEHHS CKOJIBKEHMS, CUJla TPEHUSI IOKOS, IPYTUe BUIbI TPEHUS.

Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHue cBoOoaHoro najeHus. /pmwkenue mianetr Bokpyr Connima (MC). IlepBas kocmudeckas

CKOpPOCTD. HepecomocTts u MEPECTPY3KHU.

PaBHOBecue MaTepuanbHOM Toukn. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tela ¢ 3aKPEIIEHHOM OChio BpareHus. MomeHT cuibl. LlenTp

TAXKCCTH.

Nmnynee Tena. MI3mMenenue umnynbca. UMnynbsce cuiibl. 3aKkoH coxpaHeHus umnyibca. PeaktuBHoe asuxenue (MC).
Mexanunueckasi pabota 1 MOIIHOCTb. PaboTa cui TskecT, ynpyroctu, TpeHus: CBs3b sHeprun U padotsl [loTeHnnanbHas SHeprus Tena, MOAHATOro
HaJl TOBEPXHOCThIO 3eMiH. [loTeHuumanbHas s>Heprusi cxkatod MNpykuHbl. KuHernueckass sHeprus. Teopema O KHHETHYECKOM JHEPrUU. 3aKOH

COXpPAaHCHUA MEXaHU4YeCKOMH OHCPIUn.

Hemoncmpayuu

1. HaGnroneHne MEXaHHMUYECKOTO JIBIKEHUS TeJla OTHOCUTENLHO Pa3HbIX TENl OTCUETa
CpaBHEHHE yTE U TPAEKTOPUI IBUKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTENIBHO PA3HBIX TEJ OTCUETA
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3. M3mepeHne CKOPOCTH M YCKOPEHUS MIPSIMOJIMHEHHOTO IBUKEHUS
4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBHYKCHMS

5. HabGumronenue ABMKEHHS Tela O OKPY>KHOCTH




6. HabGmoneHne MexaHWYECKUX SBJICHUH, NMPOUCXOAAIMX B cucteme oTcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKECHUU
OTHOCHUTEJIbHO KaOMHETa (PU3UKU

7. 3aBHCHMOCTH YCKOPEHHsI T€Jla OT MacChl Tejia U JISHCTBYIOIIEH Ha HETO CUJIbI

8. HalGmonenue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TET

9. HM3mMeHenue Beca Tena Npu YCKOPEHHOM JIBHXKEHUU

10.ITepenava ummysbca Mpu B3aUMOJICUCTBUU Tell

11.ITpeoOpazoBanus JHEPTUHU TIPH B3AUMOJICHCTBUH TEI

12.CoxpaHeHue UMITyJibca IPU HEYIIPYTOM B3aUMOIEHCTBUN

13.CoxpaHeHue uMITyJibca Mpy aOCOIIOTHO YIIPYTOM B3aUMOACHCTBUN

14.HaGntoenne peakTUBHOTO JIBHXKCHHUS

15.CoxpaHeHue MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaICHUN

16. CoxpaHeHre MEXaHUUECKON 3HEPTUU ITPU IBUKEHUH TeJa M0 IEHCTBUEM NIPYKUHBI

Jlabopamopnuvie pabomot u onvimaul

1. KoHcTpynpoBaHue TpakTa JUIsl pa3roHa U AaJbHEHIIEr0 paBHOMEPHOI'O IBUKEHUS IIapUKa WIN TEJICKKU

2. Omnpenenenue cpeHeil CKOPOCTU CKOJbKEHUs OpycKa W ABM)KEHUS IapUKa [0 HAKIOHHOW TIOCKOCTH

3. Ormpenenenue yCKOPEHHsI TeJIa PU PaBHOYCKOPEHHOM JIBUKECHHH 110 HAKIIOHHOM IIOCKOCTH

4. HccnenoBaHue 3aBUCMMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM ABMXEHUU 0€3 HauaIbHOU CKOPOCTH

5. IlpoBepka rumoresbl: €ciM MNpPU PAaBHOYCKOPEHHOM JABM)KEHHUU 0€3 HayaJlbHOM CKOPOCTH IYTH OTHOCSITCSI KaK psAJl HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHH OJHMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne K03pGUIUEHTA TPEHUS CKOJIbKCHHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBUYKEHHUHU Tella 110 TOPU30HTAIBHOM MOBEPXHOCTH

10.0Onpenenenre paboThl CUJIBI YIPYrocTH MHpU HOIBEME Ipy3a C UCIOIb30BAHHEM HEMOABHIKHOTO U MOABHKHOTO OJIOKOB

11.M3y4eHne 3aKOHa COXpaHEHUs] SHEPTUU
Pa3nes 2. Mexannueckue Kos1ie0aHUsI M BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJEeOaHUI: MEpHOJ, YacTOTa, aMIUIUTyAa. MaTeMaTuyecKuil v MpYKUHHBIA MasTHUKH.
[IpeBparienue sHEpruu Mpu KojaedaTelbHOM JABMXKEHUHU. 3aryxaroliue kosiebanus. BeiHyxkneHHble koneOaHud. PezoHanc. MexaHM4ecKHe BOJIHBI.
CpolicTBa MexaHHuyecKux BOJH. IIpo monbHbIE M momnepeuHble BONHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ PAacHpOCTpaHEHHs. MexaHWUYeCKUue BOJIHBI B
TBEPIOM Telte, cericMuueckue BosHbl (MC).

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHa. OTpakeHue 3Byka. MHppa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. HaGmronenue koieGaHuid T MO J€HCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. Habmonenue xonebaHuii rpy3a Ha HUTH U Ha TIPYKHUHE

3. HaGmoieHue BBIHYXJIEHHBIX KOJIe0aHUN U pe30HaHca

4. PacripocTpaHeHne MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH)

5. HaGmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHI PE30HAHC

Jlabopamopuvie pabomol u onvimul

1. OnpeneneHue 4acTOTHI U MEPHOaa KoJIeOaHUH MAaTEMAaTHIECKOTO MasSTHHKA

2. OnpezaeneHue 4acTOTHI U IepHOJia KoiIeOaHU MPYKUHHOTO MasiTHUKA



3. UccnenoBanue 3aBUCMMOCTH MEpHO/Ia KOJIeOaHUil MOIBEIIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH
4. NccnenoBaHue 3aBUCUMOCTH NEPHOAA KOJIeOaHNH MPYKUHHOTO MasgTHUKA OT MAacChl Tpy3a
5. IlpoBepka He3aBUCUMOCTH IIepuoJia KojaeOaHuii rpy3a, HOJBEIIEHHOI0 K HUTH, OT Macchl rpys3a
6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTb MIEpH0/1a KoJeOaHUi MPY)KMHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH MPY>KUHBI
7. 3mepenne ycKopeHus cBOOOIHOTO NaieHUs
Pa3nes 3. DiieKTpoMarHuTHoE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE IoJie. DJIeKTpPOMarHUTHbele BOJHBI. CBoOMcTBa 31eKTpoMarHuTHbIX BoJH Illkama snexkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJIl COTOBOM CBSI3U.
OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeta. BoiaHoBBIE cBOMCTBa cBeTa.
Jemoncmpayuu
1. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJH
2. BonHoBbIE CBOMCTBA CBETA
Jlabopamopnuvie pabomot u onvimaul
1. I3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeneoHa
Pa3znea 4. CBeToBbIe SIBJEHHS
JlyueBas monens cBera. Mcrounuku cBera. [IpsmonuneiiHoe pacnipoctpaHeHue cBera. 3atMeHust ComnHua u Jlynsl. Otpaxkenue csera. [limockoe
3epKaJio. 3aKOH OTPAXKEHUs CBETA.
[Ipenomiienue cBeta. 3akoH mpenomieHust cBera. llonHoe BHyTpeHHee oTpakeHue cBeTa. Vcrosib30BaHME IMOJIHOTO BHYTPEHHETO OTPaXXEHHS B
OINTUYECKUX CBETOBOJAX.
JIunza. Xon nydeit B tun3e. Onruueckas cuctema goroannapara, Mukpockomna u teieckona (MC). I'na3 kak ontuueckas cuctema. bimnsopykocts u
JaTbHO30PKOCTb.
Pasnoxxenue 6enoro csera B cnektp. OnbiTel HptoToHa. CriojkeHne CeKTpaibHbIX IBETOB. Jlucnepcus cBera.
Hemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA.
OtpaxxeHue cBera.
[Honyuenue nzo6paxeHuii B IOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[TpenomiieHue cBera.
OnTH4eckuii CBETOBO/I.
Xon yuelt B cobuparoreit TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tomyyenne n300pa>keHHiA € TOMOIIBIO JTUH3.
9. TlpunHnumn aevicTBus GoToanmapaTa, MUKPOCKOIIA M TEIECKOTA.
10.Mogens rnasa.
11.Paznoxxenue 6e10ro cBeTa B CIEKTP.
12.ITonyuenue Gesoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamopuvie pabomol u onvimul
1. MccnenoBanue 3aBUCMMOCTH YTJIa OTPAXKEHHUS CBETOBOTO JIyda OT yIjla MaJcHHUs.
2. U3y4yeHnue xapakTepuCTHK N300pakeHUsI TPeIMETa B IUIOCKOM 3€pKalle.
3. UccrnenoBaHue 3aBUCMMOCTH YIJIa IPETOMIIEHUSI CBETOBOIO JIy4a OT YIJIa MAJCHHsI Ha TPAHULE «BO3yX—CTEKIIO.
4. TlonyueHnue n300pakxeHUM C TOMOIIBIO COOMPAOIICH JTMH3BI
5. Onpenenenne (HOKYCHOTO PACCTOSHUS ¥ ONITUYECKON CHIIBI CO OMPAIOIIEH TNH3HI.

NG~ WNE



6. ONBITH IO Pa3IOKEHHUIO OEIOTo CBETa B CHEKTP.

7. ONBITHI IO BOCHIPUATHIO IIBETA MPEAMETOB TP UX HAOIIOACHUH Yepe3 LBETOBbIC (PUIIBTPHI.
Pa3gen 5. KBanToBble iBJICHUSA

OmneiTel Pesepdopna u ranerapHas monenb atoma. Monens atoma bopa. Mcmyckanme u morjomieHue cBeta atoMoM. KBaHThl. JIlnHeldarbie
CIIEKTPBI.

PagnoaktuBHOCTH. Anb(da, 6eta u raMman3zinydeHus. CTpoeHne arToMHOTO s1pa. HykioHHas MO/ieIh aTOMHOTO s1pa. M30TormbI.

PaguoakTusHble npeBparienus. [lepuoa nomypacnaga aTOMHBIX siiEp.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHs 3apsIOBOTO M MAacCOBOIO YHCEN. DHEpPrusl CBSA3M aTOMHBIX sfep. CBs3b Macchl U dHEpruu. Peaxuuum
cuHTe3a u neneHus saep. Ucrounuku sneprun Comuua u 38E31 (MC).

SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3Jy4yeHUH Ha )kuBble opraHnu3Msl (MC).

Hemoncmpayuu

1. CnexTphl U31y4eHUs U MOTIIOIICHHUS.

2. CHeKTpbl pa3IMyYHbIX ra30B.

3. Cnextp BoAopoa.

4. HaOnronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka MOHU3UPYIOUINX H3ITY4CHHH.

6. Peructpanus u3nydeHus NpUpOAHbIX MUHEPAJIOB U IPOIYK TOB.

Jlabopamopuvie pabomot u onvimul

1. HaGxiroieHue CIUIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3TY4EHHUS.

2. UccnenoBanue TPEKOB: H3MEPEHHE YHEPTHU YaCTHIIBI 10 TOP MO3HOMY IyTH (TI0 hoTorpadusim).

3. 3mepenue paiuoakTUBHOrO (hoHa.

IToBTOpHTE/ILHO-000011IAKOIIUI MOAY.Ib

IToBTOpUTENBEHO-00001IAIONINI MOAYIE MpEJHA3HAUCH JUIsl CHUCTEMAaTU3alui M 000OLIECHHUs MPEIMETHOTO COAEP)KaHUS M OIbITa JEATEIbHOCTH,
MPUOOPETEHHOrO MPU H3YYEHUH BCEro Kypca (U3MKH, a Takke A NOAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHY IO (usmke s
o0yyaroImuxcs, BEIOPaBIINX 3TOT y4eOHBIH Mpeamer.

[Ipy u3yyeHuM AAHHOTO MOIYJIS PEAINU3YIOTCAd U CHUCTEMaTHU3UPYIOTCS BHJIbI JEATEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUKEHHE
NPEIMETHBIX U METalpeIMETHBIX IJIaHUPYEMBIX DPE3YyJIbTaTOB OOYy4YeHHs, (OpPMHUPYETCs eCTeCTBEHHO-Hay4dHas T'PaMOTHOCTb: OCBOEHHE Hay4HBIX
METOJIOB HCCIIEZIOBAHMSI SIBICHUN MPHUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHITH (PU3UUECKHE SIBICHHUSA, MPUMEHSSI MOJyYeHHbIE 3HAHUS,
pelars 3aa4i, B TOM YMCJIE KaYECTBEHHbBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyuHIMNHATBHO JEATENLHOCTHBIN XapakTep JaHHOIO pas3fefia peaau3yeTcsl 3a CYET TOro, YTO ydYalllMecsl BBIMOIHSIOT 33JaHUs, B KOTOPBIX UM
IIpearaeTcs:

e HAa OCHOBE MOJYYECHHBIX 3HAHUN PACIO3HABATH U HAYYHO OOBACHATH (PU3UUECKUE SBJICHHS B OKPY>KAIOLIEH MPUPO/Ie U TOBCEAHEBHOM KU3HM,
e HCHOJB30BATh HAYYHbIE METOBI HCCIEIOBAHUS (PU3NYECKUX SIBICHUH, B TOM YMCIIE IS IPOBEPKHU TUIIOTE3 U MOJIYYEHHS TEOPETUYECKUX BBIBOJIOB,;

e OOBACHATH HAaYYHBIC OCHOBBI HanOoJIee BaXKHBIX JOCTHKEHHI COBPCMCHHBIX TCXHOHOFHﬁ, HalmpuMmep, NpakKTHYCCKOro UCIOJIb30BaAHUA PA3JIMYHBIX
HCTOYHHUKOB SHCPIU Ha OCHOBEC 3aKOHA NPCBpAICHUA U COXPAHCHUS BCCX U3BCCTHBIX BUIOB SHCPIUU.

Kaxnas 3 TeM JaHHOTrO pasjena BKJIIOYAeT SKCIEPUMEHTAJIbHOE MCCieoBaHUE 0000maromero xapakrepa. Pa3aen 3aBepiuaeTcst MpoBeACHUEM
JMarHOCTHYECKOHN U OIeHOYHOU paboThI 32 KypC OCHOBHOM IIKOJIBI.

NPEAMETHBIE PE3YJBbTATBI, 9 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTpa)kaTh cHOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:



WCIIOJIb30BATh MOHITHS: CHCTEMa OTCUETa, MaTepHallbHasl TOYKA, TPACKTOPUS, OTHOCUTEILHOCTh MEXaHIMYECKOTO ABMKEeHHUsI, nedopMarius (yrpyras,
MJIACTUYECKAs ), TPEHUE, IICHTPOCTPEMHUTEIHFHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KU; LIEHTP TSHKECTH; aOCONIOTHO TBEPIOE TEIO, LIEHTP TSHKECTH
TBEPAOrO Tejla, PaBHOBECHE, MEXaHHYECKHE KOJICOAHWS M BOJHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYyK; O3JCKTPOMArHUTHBIC BOJIHBI, IIKaja
AJNIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIBHO30PKOCTh, CIEKTPHI HCIYCKAHUS W TOTJIOUICHUS; anbda, O0eTta M TraMMa-H3JIy4deHUs,
W30TOIIBI, sIePHAsi SHEPTETUKA;

pa3iauyath sBICHUS (PaBHOMEPHOC M HEPABHOMEPHOE MPSMOJIMHEHHOE JBHI)KEHUE, PAaBHOYCKOPCHHOE MPSIMOJIMHCHHOE JBM)KEHHE, CBOOOJIHOE
MaJCHUE TEJ, PABHOMEPHOE TBMIKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIBIKEHUE, KOJIeOATebHOE IBHMKCHHE (3aTyXarolue 1
BBIHYKJICHHBIC KOJICOaHHs), pe30HAHC, BOJIHOBOE JBW)KCHHE, OTPAKEHHUE 3BYKA, MPSAMOJUHEHHOE PacIpOCTPaHCHHUE, OTPAKECHUE U IIPEIOMIICHUS
CBETa, TMOJHOC BHYTPCHHEE OTPAKEHUE CBETAa, PA3JIOKECHHE OEJIOoro CBeTa B CHEKTP U CIIOKCHHE CICKTPATbHBIX I[BETOB, JHUCIICPCHS CBETa,
€CTECTBCHHAS PaJMOaKTHBHOCTh, BOSHUKHOBEHHE JTMHEHYATOr0 CICKTPA M3ITYYCHHS) 10 OIMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OITBITOB,
JICMOHCTPHPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE;

pacro3HaBaTh TMPOSIBIICHHE H3YYCHHBIX (DU3MUYECKHX SIBICHHN B OKPY)KAIOIIEM MHUpE (B TOM 4Kcie (PU3MUYECKHE SBJICHUS B IPUPOJIC: IPUIUBBI U
OTIUBHI, MBIKEHUE TUIaHeT COIHEYHOW CHCTEMBI, PEAKTHBHOE IBUKCHHE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB XHBOTHBIMH, 36MIICTPSICCHUE,
CeiCMUYECKHEe BOJIHBI, IIyHAMH, 9XO, IIBETa TEJ, ONTUYCCKHE SBJICHUS B MPUPOJEC, OMOJOTHYECKOE ACUCTBUE BHIUMOIO, YJIbTPa(HOIETOBOrO U
PEHTTEHOBCKOTO H3JIYYCHHI; €CTECTBCHHBIN PaJMOAKTUBHBIN (DOH, KOCMUYECKHE Jy4H, PAJMOAKTUBHOEC H3IIyuYeHUE MPUPOJHBIX MHUHEPAJIOB;
JCWCTBUE PAIMOAKTUBHBIX U3ITyYCHUI HA OPTaHU3M YEJIOBEKa), IPH STOM MEPEBOIUTH MPAKTUYCCKYIO 33/1a4y B YUECOHYIO, BBIJCISAThH CYIIIECTBCHHbIC
CBOMCTBA/MPU3HAKK (PU3NUCCKHUX SBIICHHIA;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DU3MUYCCKHUE SIBICHHS, UCIONB3Ys (PU3NUYECCKHE BEIMYUHBI (CPEIHSIST ¥ MIHOBEHHAsl CKOPOCTh Telia TpU
HEPaBHOMEPHOM JBH)KCHHH, YCKOPEHHE, IMEpPEMEIeHUE, MyTh, YIJIOBash CKOPOCTh, CHJIA TPEHHUS, CHJIA YINPYrOCTH, CWJIA TSIKECTH, YCKOPEHUE
CBOOOJTHOTO TaJICHUs, BEC TeJla, HMITYJIbC TEJla, UMITYJIbC CHIIBI, MEXaHHUYECKasi padoTa U MOIHOCTh, IOTEHIMAIbHASL SHEPTHSI TeJa, MOJAHATOTO HaJ
MMOBEPXHOCTHIO 3€MJTH, MOTCHITMAIbHAS HEPTHs CKATOW NPYKHHBI, KHHETHUYECKAsh YHEPTHs, MOJIHAS MEXaHWYEeCKas dHEPTHsl, MEPHOJ U 9acToTa
KosjeOaHui, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEbl); MPU OMUCAHUU TMPABUIHHO
TPaKTOBaTh (PU3UYECKHUIA CMBICT HCIIOIB3YEMBIX BEIUYHH, 0003HAYCHHSI W CIUHUIBI (DHU3UYECKUX BEIIMYUH, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE
TaHHYIO (PU3UYECKYIO BEJTUYHUHY C JPYTHMH BeTUYHHAMU, CTPOUTH TPa(UKU M3y4EeHHBIX 3aBUCUMOCTEH (PH3UIECKIX BEITMYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUYSCKUE SIBICHUS W TPOIECCHI, MUCIOJB3YS 3aKOH COXPAaHEHUS DHEPrUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIIMIT CYMEPHO3UIUN CHJI, TMPUHIUI OTHOCHTENbHOCTU ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] MMITYJIbCa, 3aKOHBI OTPaXECHHS U
MIPEJIOMIICHUST CBETA, 3aKOHBI COXPAHCHHUS 3apSAJOBOTO U MACCOBOTO YHCEN MPH SICPHBIX PEAKIUAX; MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aITUCBhIBATH €0 MAaTEMATHUECKOE BBIPAKCHHCE,

OOBSCHATH (PU3NYCCKUE MPOIECCHl W CBOWCTBA TEJ, B TOM YHCJIC W B KOHTEKCTE CHTYaIlMil MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YyUYEHHBIX CBOWCTBA (PH3UYECKUX SBICHUIA,
(bu3MUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacu€THble 3a7aud (OMUpAIOUIUecs] Ha CUCTeMY U3 2— 3 ypaBHEHHWIi), HCIONB3YS 3aKOHBI U (OPMYIBI, CBA3BIBAIOIINE (U3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 3aJaud 3alMCHIBATh KPATKOE YCIIOBHE, BBISABIIATH HEOCTAIONINE WIIM W30BITOYHBIC JIAHHBIC, BEIOMPATH
3aKOHBI M (OPMYIbI, HEOOXOMUMBIE ISl PEUICHHS, MPOBOJUTH PACU€Thl U OICHMBATH PEATHCTUYHOCTH TMOJMYyYEHHOTO 3HAYeHHUs (U3MYecKoi
BEIIMYMHBI;

pacmo3HaBaTh TPOOJIEMbI, KOTOPbIE MOXXHO pPEIIUTh MPU MOMOMIM (PU3UYECKHX METOAOB; HWCIONb3ys OINHUCAHWUE HWCCIECIOBAHUS, BBIICTSATH
MPOBEPSIEMOE TIPE/IIOJIOKEHUE, OIICHUBATh MPABHILHOCTD MOPSIKA POBEIACHUS HCCIEAOBAHUS, JIeIaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3yIbTAThI
HAOJIIOJIEHUI U OIBLITOB;

IIPOBOIMTH OIBITHI IO HAOJIFOICHUIO (PH3UIECKHX SBJICHUHN WM (PU3MYESCKUX CBOMCTB Tel (M3ydeHHe BTOPOro 3akoHa HeI0TOHA, 3aKOHA COXpaHEH U
SHEPTUH; 3aBUCUMOCTh TIeproia KoieOaHU MPYKUHHOTO MAasgTHUKA OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUIHTY/IbI



MaJIbIX KoJIeOaHui; IpSAMOJIMHEHHOE pacnpocTpaHeHue CBETa, pasziokeHue 6emnoro cBETa
B CIEKTP; M3Y4YEHHUE CBOWCTB H300paKEHHMsS B IUIOCKOM 3€pKalie U CBOMCTB M300pa)KeHHs INpenMeTa B coOuparomieil JinH3e; HaOIoJeHne
CIUIOLIHBIX U JIMHEHUYAThIX CHEKTPOB M3JIYYEHHUs): CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY M3 M30BITOUHOrO0 Habopa 00OpYAOBaHUS; ONMCHIBATh X0/
OIIbITA M €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJBL;

MPOBOJIUTH NPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEPEHUH, Ompeaessisi cpenHee 3HAUCHHE H3MEpsieMO BeTHMYMHBI ((POKYCHOE pacCTOsSHHE
coOuparoIeil JTMH3bI); 000CHOBBIBATH BHIOOP CIIOC00a U3MEPEHUS/U3MEPUTEIHLHOTO MPUOOPA;

MPOBOJIUTH MCCIICOBAHHE 3aBUCHUMOCTEH (U3UYECKUX BEIWYHH C HCIOJIH30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HayaJbHOW CKOPOCTH; MEpHOAa KOJIeOAaHWH MAaTeMaTHYeCKOro MasTHHUKA OT JAJUHBI HUTHU; 3aBUCHUMOCTH YIJa
OTpa)KEHHsI CBETa OT YIJIa MaJIeHHs] W yIiia MPeJOMJICHUs OT yIla MaJeHus): IIIAaHUPOBATh UCCIEIOBAaHUE, CAMOCTOSATEIILHO COOMPATh YCTaHOBKY,
(buKcupoBaTh pe3yJabTaThl NOJIYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOMUI M IpaMKOB, JelaTh BBIBOJBI IO pe3ysbTaTaM
HCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (CPEIHssl CKOPOCTh UM YCKOpPEHME Tejla IpU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpPEHHE
CBOOOJHOTO MaACHUs, )KECTKOCTh MPYKHUHBI, KOOQOUIMEHT TPEHUs CKOJILKECHHS, MEXaHWdyeckas padoTa W MOITHOCTh, YacTOTa M IEPHO]
KoJIe0aHUH MaTeMaTUYECKOro U MPYKUHHOTO MasiTHUKOB, ONITUYECKasl CUJIa COOMpAIOLIel JIMH3bI, PaJJMOAKTUBHBIN (OH): MIIAHUPOBATh U3MEPEHUS;
cOOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJNHATH W3MEPEHUs, CIEAYS MPEUIOKEHHOW WHCTPYKIMH, BBIYMCISATH 3HAUCHHE BEITUYHUHBI H
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI C YUETOM 3a/1aHHOM MOrPEIIHOCTH U3MEPEHUI;

co0Jr01aTh MpaBUiIa TEXHUKH O€30IIaCHOCTH MU paboTe ¢ 1abopaTOpHbIM 000pYyI0BAHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJelNeil: MaTepuaabHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOYHMK CBETA,
Jyd4, TOHKas JIMH3a, IUIAHeTapHas MOJIe)Ib aTOMa, HyKJIOHHAs: MOJIe/Ib aTOMHOTO S/pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUUYECKUX YCTPOMCTB C ONOPON Ha MX ONUCAHMA (B TOM YMCIE: CIIUIOMETP,
JATYUKU TIOJIOKEHUS], PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OYKH, EPUCKOII, (poToamnmapar, ONTHYECKHE CBETOBOAbI, CIEKTPOCKO, T03UMETD,
KaMmepa BunbcoHa), ncnosib3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM U HE0OX0quMble (PU3MUECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPONCTB, U3MEPHUTENbHBIX MPUOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB
IIPU pEelIeHUN y4eOHO-TIPaKTUUECKUX 3a7a4; ONTUYECKUE CXEMBI JUIsl TIOCTPOSHUS M300pa’keHUH B IUIOCKOM 3€pKaJie U COOMparolel JINH3E,
INPUBOANUTE MPUMEPHI/HAXOAUTh MHPOPMALIMIO O MpUMepax MPAKTHUECKOTo HCIOJIb30BaHUS (DU3NYECKUX 3HAHUN B TOBCEIHEBHOW JKU3HU JUIS
oOecrnieueHus 0€30MacHOCTH NHpU OOpalleHuu ¢ NpudopaMu U TEXHUYECKHMMH YCTPOICTBaMH, COXpaHEHHsI 3J0pOBbsi U COOJIOJEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLEH Cpene;

OCYILIECTBIATh MOUCK MH(pOpManuu (pU3NUECKOro coliepkaHusi B ceTH VHTepHEeT, caMoCTOsATeNbHO (HOPMYIUpPYsl MOMCKOBBIN 3arpoc, HAXOIUTh
IIyTH ONPEeNIEHUs JOCTOBEPHOCTH MOJIy4€HHON HHPOPMAIIM Ha OCHOBE UMEIOIINXCSl 3HAHUN U IOTIOJTHUTENbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MNPH BBINOJHEHUH YYE€OHBIX 3aJaHUil HAy4YHO-TIONMYJISAPHYIO JIUTEPATypy (U3NYECKOTO COAEpXkaHHs, CIPaBOYHBIE MaTEpHUaIbl,
pecypcbl ceti IHTepHeT; BliafieTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpPMAIMM M3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOrO COACpIKAHMS,
nyOJIMYHO TPEJCTABIATh PE3YNbTaThl MPOEKTHOW WM MCCIENOBATENbCKON AEATENbHOCTH; IMPH 3TOM TPAMOTHO HCIOJIb30BAaTh H3YyYEHHBIN
MOHATUMHBIN ammapar H3y4aeMoro pasjaena (U3MKU U CONpPOBOXKJIATh BBICTYIUIEHHE Ipe3eHTalued C¢ y4éToM OCOOEHHOCTEH ayJuTOpHHU
CBEPCTHUKOB.




