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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma o ¢u3nKe Ha ypOBHE OCHOBHOIO 001ero o0pa3oBaHus COCTaBJI€HA HAa OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yJabTaTaM OCBOCHHUS
Ha 0a30BOM ypOBHE OCHOBHOW 00pazoBaTeIbHON Mporpammsl, npeactaBieHHbix B @T'OC 00O, a taxke ¢ yuérom (denepanbHoii paboyeil mporpaMmbl
Bocniutanus u Konnenuuu npenojgaBanus yaeOHoro npeamera «Duznkay.

Copepxanue mporpaMMmbl 1Mo (u3MKe HampaBiIeHO Ha (JOPMUPOBAHUE ECTECTBEHHO-HAYYHOM TI'PAMOTHOCTH OOYYalOUMXCS M OpraHU3alLUIo
U3y4eHUs (U3UKN Ha JESTEIBbHOCTHONH OCHOBE. B mporpamme mo (u3uke y9uTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO MpeIMeTa B peaan3aluu TpeOoBaHnu!
OI'OC OO0 K MmIaHHPYeMBIM JUYHOCTHBIM M METAlpeAMETHBIM pe3yJibTaTaM OOydeHHUS, a TakKe MEXKIPEIMETHBIC CBS3M €CTECTBEHHO-HAYYHBIX
y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 0OOIIIETO 00pa3oBaHMUsl.

[Iporpamma mo ¢u3MKe ycTaHABIWMBACT pacHpeleicHHe y4eOHOTro MarepHayia 1Mo rojaM oOydeHHs (10 Kiaccam), Mpeaiaract MpPUMEPHYIO
MOCIIEZI0BATEIbHOCTD U3YYEHHS TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MIPEIMETHOTO COJEPKAHUS U yIETE BO3PACTHBIX 0COOCHHOCTEH 00yJaronXcsl.

[Iporpamma o ¢usuke paspaboTaHa C IENBI0 OKa3aHHUS METOAWYECKOM MOMOIIM YYMTENI0O B CO3JaHMM pabouell mporpaMmbl MO ydeOHOMY
MpeMETY.

@uzuka SABISETCS CHUCTEMOOOPa3ylOLMM [yl €CTECTBEHHO-HAY4YHBIX YYEOHBIX NMPEJIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHbI JIeKaT B OCHOBE
IPOIECCOB U SIBJICHUMN, M3y4aeMbIX XUMHUEH, OMOIOTHel, acTpoHOMHEH U (u3nyYeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KApTUHY
MHpa, IpeAocTaBiseT Hanboee sicHble 00pa3ilbl MPUMEHEHUsI HAydHOTO METO/Ia MO3HAHUS, TO €CTh CII0c00a MOTy4eHUs JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa M3 TIaBHBIX 3a7a4y (M3MYECKOTO 00pa30BaHUsS B CTPYKType OOIIero oOpa3oBaHMsI COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH M MHTEpEca K HayKe y 00ydarolmxcs.

W3ydyenne ¢u3uku Ha  0a30BOM  YpOBHE  MpeNNoyiaraeT  OBJQJCHHE  CIEIYIOUMMH  KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIMMHU
€CTECTBEHHO-HAY4YHYIO IPaMOTHOCTB!

® HAay4yHO OOBSACHSTH SBIICHUS,
® OLEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTI'O UCCIEI0BAHUS;
® UHTEPIPETUPOBATH JAHHBIC U HUCIIOIB30BATh HAYYHBIE JOKA3ATEIbCTBA IS TOJIYYEHHS BHIBOJOB.

Henu uzyuenus ¢pu3uKd Ha ypoBHE OCHOBHOIO 001Iero o0pasoBanus ornpeneneHbl B KoHneniuu npenoaaBanus yaeoHoro npeamera «dusnka» B
oOpa3zoBarenbHbIX opranuzanusx Poccuiickoit @enepanuu, peannsyrolMX OCHOBHbIE 001e00pa3oBaTeIbHble MPOrpaMMbl, YTBEPXKIEHHON pellieHueM
Komnernn MunucrepcerBa npocsetierus Poccuiickont ®@eaepanuu (mpotokoit ot 3 aexadps 2019 r. Ne [IK-48H).

eJsn u3yyenus ¢pusuku:

e TMpuoOpeTeHHEe MHTEpeca U CTPEeMJICHUs OOyJalonmXcs K HAyYHOMY M3YyYEHHIO MPHUPOJbI, Pa3BUTHE WX WHTEJUIEKTYyaIIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];
pa3BUTHE MPEJCTABJICHUI O HAyYHOM METO/IE MO3HaHUA U (OPMHUPOBAHUE UCCIIEI0BATEIHCKOTO OTHOLICHUS K OKPYKAIOLUM SIBJICHUSM;
(opMHpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3y/ibTaTa U3yudeHUs OCHOB CTPOCHMS MAaTepHH U (PyH/IaMEHTAIbHbBIX 3aKOHOB (PU3HKH;
(dopMHpOBaHUE MPEACTABICHUN O posId (PU3UKU VIS PA3BUTHUS APYIUX €CTECTBEHHBIX HAYK, TEXHUKUA U TEXHOJIOTUH;
pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oymymed NpodecCHOHaNbHON AEATEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOArOTOBKA K
JanpHeleMy oOy4eHHUIO B 3TOM HallpaBJICHUU.



JlocTrkeHre ITUX [eNiel TPorpaMMBI 1o (M3HKEe Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs 00ECTIEUNBALCTCS PEIICHUEM CIIESIYIONMX 3a1a4:
e mpuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHWUYECKUX, TETIJIOBBIX, YJICKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;
e npHOOpeTeHre YMEHUH OMUCHIBATh U OOBICHATH (DPU3MUECKUE SBICHUS C UCIIOIb30BAHUEM MOTYyYEHHBIX 3HAaHUH;
® OCBOGHHE METOAOB pEIIEHUS MPOCTEHIMX pPacu€THBIX 33da4 C HCIOJB30BAHMEM  (PU3MUYECKUX MOJENCH, TBOPYECKUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
® pa3BUTHE YMCHHH HaONIOJAaTh MPUPOAHBIC SBICHUS U BBIIOIHSATH OIBITHI, Ja0OpaTOpHBIC pabOTHl M SKCIIEPUMEHTAIbHbBIC NCCIECOBAHUS C
HCI0JIb30BaHNEM U3MEPUTEIBHBIX IPHOOPOB;
e ocBOeHHE NMPUEMOB PabOTHI ¢ MHQOpMauel (U3UUYECKOTO COAEp)KaHUs, BKIOUYas WHPOPMAIIUIO O COBPEMEHHBIX TOCTHKCHUSX (PU3UKH,
aHaJM3 U KPUTHYECKOE OLIEHNBAaHNE HHPOPMAIUH;
® 3HAaKOMCTBO CO cdepamMu TPOPEeCCHOHATBHON AEATENTPHOCTH, CBS3aHHBIMU C (DM3MKOH, M COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
TOCTHKEHUAX (Pr3nUeckol HayKu.
Ha usyuenmne ¢usuku (6a30BbIi ypOBEHb) HAa YpOBHE OCHOBHOIO 00Iero odpasoBanus oTBoautcs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B
Heneno), B 8 kacce — 68 yacoB (2 yaca B Hezeno), B 9 xiacce — 102 gaca (3 yaca B HeZIemio).
[penmaraemerii B mporpaMme 1o (Gu3nke nepedyeHs J1adopaTOpPHbBIX padoT U ONBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YYUTENb IeIacT BHIOOD
MPOBEJICHUS JIAOOPATOPHBIX pabOT M OMBITOB € YYETOM HMHAWBHUAYAIbHBIX OCOOCHHOCTEH OOYdJaroImMXcs, CHUCKa SKCIIEPUMEHTANbHBIX 33/JaHUi,
MpeTaraeMbpIX B paMKax OCHOBHOTO TOCYJJApPCTBEHHOTO dK3aMeHa 110 (M3HKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3uka u €€ poJsib B O3HAHUHU OKPYKAKOIIET0 MHUPA.

®du3uka — HayKa O npupoze. SIBJIeHuss IpUpOIbI.

dusnyeckue ABJICHUS: MCXaHUYCCKUEC, TCIIJIOBBIC, DJICKTPUYICCKUC, MArHUTHBIC, CBECTOBLIC, 3BYKOBBIC.

®dusnyeckue BeMUUUHBI. M3mepenune ¢usndeckux BenuunH. Pusmyeckue mpubopsl. [lorpemHocth mM3MepeHuit. MexayHapoaHas cHCTeMa
CANHUII.

Kak ¢usuka n npyrie eCTeCTBEHHBIC HAYKH W3y4arOT MPUPOY. EcTecTBeHHO-HAYUHBIH METOJ IMO3HAHWS: HAOJI0IeHNE, TOCTAHOBKA HAYIHOTO

BOIPOCA, BBIIBMIKEHHE THUIIOTE3, IKCIIEPUMEHT IO MPOBEpPKE TMIOTE3, OObSICHEHHE HallrogaeMoro siBieHus. OnucaHue (QU3NYECKUX SBICHUM C
IOMOILBIO MOJEIIEN.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIJIOBbIE, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUSL.

2. Ousnyeckue MpuOOPHI U MPOIEAYPa MPSIMBIX U3MEPEHUH aHATOTOBBIM U IIU(POBBIM MTPHUOOPOM.
Jlabopamopuvie padomel u onvimol.

OmnpeneneHue eHbl AICHUs HIKaJIbl H3MEPUTEIBHOTO Tpudopa.

H3mepenne pacCTOsIHUM.

W3mepenne 00bEMa KHUAKOCTH U TBEPJOTO Tena.

OmnpeneneHue pa3MepoB MajbIX Te.

W3mepenue Temneparypsl Ipy NOMOIIM XHAKOCTHOTO TEPMOMETpA U JATYMKA TEMIIEPATYPHI.

[IpoBeneHue uccienoBaHus MO MPOBEPKE THIOTE3bl: AATbHOCTh MOJETA MAPWKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOIIbIe, YeM OOJIbIle
BBICOTA ITyCKa.

Pa3neu 2. [lepBoHayajibHble CBe/IeHUsSI 0 CTPOEHUM BelleCTBA.

CTpoeHue BelecTBa: aTOMbI U MOJIEKYIIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOLME TMCKPETHOE CTPOCHUE BEILIECTBRA.

JBmxenue dactuil BemecTBa. CBS3b CKOPOCTH JIBUKCHHS YACTHI] ¢ Temreparypoil. bpoyHoBckoe muxkenue, muddysus. BzaumomeiicTBue
YaCTHI[ BEIIECTBA: MPUTHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSHUSI BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tell. B3anMOCBs3b MEX/1y CBOMCTBAMHU BEIIECTB B

Pa3HBIX arperaTHBIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Hemoncmpayuu.

1. HabGmonenne OpOyHOBCKOTO JABUKEHUSL.

2. HaGmonenue nuddyznmn.

3. HaGmronenue siBneHU, OOBICHSIONMXCS TPUTSHKEHUEM WU OTTaIKMBAHUEM YacTHUII BEIIECTBA.
Jlabopamopnsie pabomost u onvimol.

ok wbdE



1. Ouenka quamMeTpa aToMa METOAOM PSIOB (C HUCTIONIB30BaHUEM (GoTorpaduii).

2. OmubITH IO HAOTIOACHHIO TETIOBOTO PACIIMPEHHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO IEHCTBUSI CUIT MOJIEKYISPHOTO MPUTSHKEHUS.

Paznen 3. /IBu:keHHe U B3auMojAeiicTBUE TeJl.

Mexanundeckoe aBukeHue. PaBHomepHoe u HepaBHOMepHOE JBHkeHHe. CkopocTh. CpeaHsisi CKOPOCTh NPU HEPABHOMEPHOM JIBH)KEHHU. Pacuér
IIYTH U BPEMEHHU JIBUKECHHUSL.

SBnenue nuHepunu. 3aKkOH MHEPLUUH. B3aumoieiicTBHE Ten Kak MpUYMHA U3MEHEHU S CKOPOCTH ABUKEHU Tell. Macca Kak Mepa HHEPTHOCTHU TeJa.
[InoTHOCTH BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €IMHHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumojeicTtBus Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepeHue cuiabl ¢ MOMOIIBIO JUHAMOMETpa. SIBJieHUE
TATOTEHHS U cuia TsokecTd. Cuila TsDKeCTHM Ha Jpyrux niaHertax. Bec Ttema. HeBecomocths. CliokeHHE CUJI, HANpaBJIEHHBIX MO OJHOM MPAMO.
PaBHogeiicTByromas cuil. Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHUE MOKos. TpeHue B MpUpPOIe U TEXHUKE.

Hemoncmpayuu.

1. HaGmromeHue MEXaHUYECKOTO ABMIKEHUS Tella.

N3mepenne ckopocTH NPSAMOJIUHENHOTO ABUKCHUS.

HaGmronienue siBieHUs MHEPLINH.

Habmrotenre n3MeHeHUs CKOPOCTH TIPH B3aWMOJICHCTBUH TEJ.

CpaBHeHUE Macc 110 B3aUMOACHCTBUIO TEI.

CrnoxxeHue cuJji, HalpaBJIEHHBIX IO OJHON MPAMOM.

./Iaﬁopamopubte paoomel u onvimel.

OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHHUS (IIAPUKA B )KUIKOCTH, MOJICNIN AJIEKTPUYECKOTO aBTOMOOMUIIS U TakK Jajee).
OnpeneneHne CpeTHE CKOPOCTH CKOJBKEHHUSI OPYCKa HITH IIApUKA 110 HAKITOHHOW IIOCKOCTH.

OnpeneneHue MmIOTHOCTH TBEPIOTO Tena.

OMnBITHI, IEMOHCTPUPYIONIME 3aBUCUMOCTD PaCcTsHKEHUS (IeOpMALUN) IPYKUHBI OT MPUIIOKECHHON CHITBI.

OnbITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT BEca Tejla U XapaKTepa CONPUKACAIOIMXCS TTOBEPXHOCTEH .

Pa:men 4. laBJieHre TBEPIBIX TeJl, ;)KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIIEHUSI M yBEIMUEHUs AaBlieHUs. JlaBieHue ra3a. 3aBUCMMOCTh JaBlIEHUs raza oT o0béMa, Temrieparypsl. [lepenaua
NaBJeHUsl TBEPABIMHU TellaMU, >KUAKOCTSIMU U razamu. 3akoH [lackans. [lHeBmaTHueckue MammHbl. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TITyOUHHBI.
I'mapocrarnyeckuii mapagoke. Coobuaronmecs: cocynsl. ['MapaBiInyeckue MEXaHU3MBI.

Atmoctepa 3emnn u atmochepHoe naBiieHue. [IpuumHBI CyliecTBOBaHMS BO3AymHON o6onouku 3emuu. Onbit Toppuuennu. M3mepenue
aTMoc(hepHOro JaBlieHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBIIEHUs OT BBICOTHI HAJl ypoBHEM Mopsi. [IprnOopsl A n3MepeHus: aTMOCPEpHOTo JaBICHUS.

JelictBue XKUIKOCTU M Traza Ha NOTPYyKEHHOE B HUX Teno. BertankuBaromas (apxumenoBa) cuiia. 3akoH Apxumena. I[liaBanue Te.
BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBucuMOCTb AaBJIEHUS ra3a OT TEMIIEPATYpHI.

ook wnN
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[lepenaya naBiieHUS )KUAKOCTBIO U TA30M.

CooOlmaronmecs COCy/bI.

I'uapaBnyyeckuit mpecc.

[IposiBneHne AWCTBUS aTMOCHEPHOTO TaBIICHUS.

3aBUCHUMOCTb BBITAJIKUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHON YaCTH TeJla U MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIICH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue m1aBaHus Tel: IIaBaHUE WU MOTPYKEHUE TeT B 3aBUCUMOCTH OT COOTHOIICHU S INIOTHOCTEH Tea U KU JIKOCTH.

Jlabopamopuwvie padomosl u onvimol.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHIKOCTh YaCTH Tela.

OrnpezneneHue BHITAIKABAIOLICH CUIIBI, IEHCTBYIOIEH Ha TENO, MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBMCUMOCTH BBITAJIKMBAIOIIEH CUJIBI, JEUCTBYIOLICH Ha TEJIO B KUJKOCTH, OT MaccChl TEJa.

OnBITHI, EMOHCTPUPYIOIME 3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI, JEHCTBYIOIICH Ha TENO B KHUAKOCTH, OT 00BEMA MOTPYKEHHOU B
JKUJIKOCTh 4aCcTH TeJIa U OT IIJIOTHOCTH JKUJIKOCTH.

KoHctpynpoBanue apeomerpa Uiii KOHCTPYMPOBAHUE JIOAKA U OIIPENETICHUE €€ IPY30I10bEMHOCTH.

Pasznea 5. Pa6ora m moumocTh. JHeprus.

Mexanndeckass pabota. MOIHOCTS.

[IpocThie MexaHU3MBI: pbIyar, OJIOK, HAKIOHHAs ITIOCKOCTb. [IpaBuiio paBHOBecus peluara. [IpuMeHeHre npaBuiia paBHOBECHS phluara K OJIOKY.
«3omoroe npaBmiio» Mexanuku. KITJ] mpocTeix mexann3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckasi sHeprusa. KuHernueckas W moTeHIManbHas sHeprus. [IpeBpareHne OJHOTO BHJA MEXaHWYECKOW IHEPrHu B JAPYroid. 3akoH
COXpaHEHHUS YHEPTUU B MEXaHHKE.

Hemoncmpayuu.

1.

[IpuMmepbl POCTHIX MEXaHU3MOB.

Jlabopamopnvie padbomost u onvimol.

1. Ompenenenuie pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JBIKEHUH TENa 10 TOPU30HTATIBHON MOBEPXHOCTH.
2. HccnenoBanue ycloOBUN paBHOBECHS pblyara.
3. Wamepenue KI1/] HaKIOHHOI MIIOCKOCTH.
4. V3ydeHue 3akOHA COXpaHCHHS MEXaHMUYECKOW SHEPIUH.
8 KJIACC

Paznea 6. TerioBbie IBJICHUS.

OcCHOBHbBIE TMOJOXEHUS MOJIEKYISIPHO--KWHETUYECKOW TEOpUU CTPOCHMS BelecTBa. Macca W pa3mepbl aTOMOB M MouieKyl. OTBITHI,
MOJATBEPKAAOIIME OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO-KUHETHYECKOU TEOPUU.



Mopnenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUM BemmecTBa. Kpucramnmdeckue u amopdHbie Tena. OObsSCHEHHE CBOMCTB ra3os,
JKUJIKOCTEH W TBEPABIX TEI HA OCHOBE IOJIOXKCHUW MOJEKYISIPHO--KHHETHYeCKOW Teopuu. CMauyMBaHUWE W KaNMWJULSIpHBIC sBIEHUS. TerioBoe
pacipeHue U cxKaTue.

Temmeparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBMOKCHHS 4acTuil. BHyrpeHHsis 3Heprus. CrocoObl M3MEHEHUs BHYTpPEHHEH
SHEPruu: TeIIonepeaya u copepiieHrne padboTel. Buabl Temionepenadn: TEMIONPOBOAHOCTb, KOHBEKIIHS, U3ITydCHHE.

KonuyectBo TemnoTel. YenbHas TEMIOEMKOCTh BelecTBa. Tenaoo0MeH U TeMI0BOE paBHOBECHE. YpaBHEHHE TEIIOBOTo OanaHca. [[naBienue u
OTBEpJICBAHUC KPUCTAUNIMUSCKUX BEIICCTB. YJIeibHas TeruioTa IuiaBieHus. [lapooOpasoBanme u konjaeHcanus. HMcmapenue. Kumnenwe. VYnenpHas
Ters0Ta napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT aTMOC(EpHOTO AaBJICHHUS.

BnaxHocts BO3ayXA.

DHeprus TOIIMBA. Y IelIbHAas TeTJIOTa CTOPAHHUSL.

[Mpunnuns! padots! TemioBbix apurateneit KI1J TemnoBoro nuratens. TernnoBbie ABUTATENN U 3alMTa OKPYKAIOIIEH Cpebl.

3aKoH COXpaHEHUs U MPEBPAILCHUS YHEPTUU B TEIJIOBBIX MPOIIeccax.

Jemoncmpayuu.

Habmtonenue 6poyHOBCKOTO ABUIKEHUSL.

Habmronenune nudpysun.

Habmroienne sSBIeHUN CMauMBaHUS U KalTMJUIIPHBIX SBJICHUM.

Habntonenue TennoBoro pacumpeHus Ted.

H3menenue naBneHus raza nmpu M3MEHEHUU 00bEMA U HATPEBAHUU WJIA OXJTAXKICHUH.

[IpaBuia u3mMepeHus TeMIepaTyphl.

Bunapl rennonepenaum.

OxyakieHue IpU COBEPIICHUHU PaOOTHI.

HarpeBanue npu coBepiieHNU padOThl BHEIIHUMH CUIIAMHU.

10 CpaBHEHUE TEMIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGnroneHue KAIEHUs.

12. Habntonenne nocTOSHCTBA TEMITEpaTyphl MPH TJIaBIICHUH.

13. Mojienu TeTIOBBIX IBUTATEIICH.

Jlabopamopmuwvie padbomel u onvimol.

OnpITH 1O 00HAPYKEHUIO ICHCTBUS CHII MOJIEKYIIIPHOTO TTPUTSHKEHHUSL.

OnbITHI 1O BbIpaIMBaHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM UITU caxapa.

OMBITHI 110 HAOJIOICHUIO TETIOBOTO PaCIIMPEHUS Ta30B, )KUAKOCTEH U TBEP/BIX TEIL.

OmnpeneneHue naBieHUs BO3ayXa B OaJIJIOHE IITPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JJaBJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHus WM OXJIaKICHUS.
[IpoBepka rumoresbl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA )KUIKOCTH B TEPMOMETPHYECKON TPyOKe OT TEMIEPaTypHhl.
Habmronenmne nu3MeHeHust BHYTPEHHEHW dHEPTUHU Teja B pe3ysIbTaTe TeIIonepeiadl U paboThl BHEIIHUX CHUJL.
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8. MHccnenoBanue siBiIeHUS TEMJI000MEHA MPU CMEUIMBAHUU XOJIOTHOW U TOpsYei BOMBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, TIOTYYEHHOTO BOJIOW MPH TETNIOOOMEHE C HarpeThIM METAJUTMYECKUM ITUITHH/IPOM.

10. Onpenenenuve yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. YccnenoBanue npoiecca ucrapeHusi.

12. OnpeneneHre OTHOCUTEIBLHONW BIIAKHOCTH BO3IyXa.

13. Onpenenenue yaensHON TEIIOTHI MIJIABJICHUS JIbA.

Paznen 7. JaekTpuyeckue U MArHUTHBIE SIBJIe HUS.

Dnexrpusanus Tel. J[Ba poaa sleKTpuUecKux 3apsaoB. BanmonelicTBue 3apsbkeHHBIX Tel. 3akoH KysoHa (3aBUCHMOCTB CHITBI B3aUMO/ICH CTBY 5
3apsDKEHHBIX TEJ OT BEJTMYHHBI 3aPS0B U PACCTOSHUS MEXKTY TETIaMH ).

Dnekrpuyeckoe none. Hanpsok€HHOCTE 2siekTpuyeckoro moiist. [IpuHun cynepno3uinm 3JIeKTpUIeCcKUX mojiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexrpuydeckux 3apsioB. DJIE€MEHTApHbIN 3jieKTpuyeckuil 3apsia. Ctpoenue aroma. [I[poBOIHMKM M AMAIIEKTPUKU. 3aKOH COXPAaHEHUS
AJIEKTPUYECKOTO 3apsza.

DJIGKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA. MCTOYHMKM mMOCTOSHHOTO TOKa. JIeHCTBUSA DIEKTPUUYECKOTO TOKa
(TenmoBoe, XAMUYECKOE, MATHUTHOE). DIIEKTPUUECKUIH TOK B KHUAKOCTIX M ra3ax.

Dnekrpuueckas nenb. Cuiia Toka. Diekrpudeckoe Hanpsbkenue. ConpoTUBICHUE TPOBOAHUKA. Y IETbHOE CONPOTUBIICHUE BelliecTBa. 3akoH Oma
Juist yyactka 1end. [locnenoBarenpHoe M napauieIbHOE COEUHEHNE TPOBOAHUKOB.

Pabota u MoOIHOCTb 3JeKTpruecKoro Toka. 3akoH Jxoyns—JIeHma. DiekTpuyeckue 1enu U MOTPEeOUTENH 3JIEKTPUUECKONH HSHEPrUU B OBITY.
Kopotkoe 3ambIkanue.

[loctosiHHBIE MarHUTHI. B3anmoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE moJjie. MarHuTHOE 1ojie 3eMJId U €ro 3HAa4eHue IJs KU3HU Ha
3emine. OmblT Opcrena. MarHuTHOE IOJIE JIEKTPUYECKOro Toka. [IpuMeHeHue H1eKTpOMarHUTOB B TEeXHMKE. [leficTBME MAarHUTHOIO MOJs Ha
MIPOBOJHUK C TOKOM. DJIEKTPOJABUTATEINb TOCTOSHHOIO TOKa. VICIIONb30BaHUE 3JIEKTPOJIBUTATENEH B TEXHUYECKMX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SABiaeHue saeKrpoMarHuTHON uHAYKUKH. [IpaBumno Jlenna. Snexrporenepatop. CrocoObl MOTyd €HUS JIEKTPUUECKOM SHEPTUH.
DNEKTPOCTAaHIIMH Ha BO30OHOBJIISIEMBIX MCTOYHHKAX YHEPTUU.

Hemoncmpayuu.

DJeKTpu3anus Teil.

JIBa poja 37EKTpUYECKUX 3apsA0B U B3aUMOJEHCTBHUE 3apSKEHHBIX TEI.
YCeTpoicTBO U IS CTBHE DJIEKTPOCKOIIA.

DJeKTpocTaThuecKasi MHAYKLHSL.

3aKOH COXpaHEHUs IEKTPUUYECKUX 3apsIOB.

[IpoBOIHMKYN U TUATEKTPUKH.

MoaenupoBaHue CUIOBBIX JUHUNA JIEKTPUYECKOTO MOJISL.

HcTouHMKN TOCTOSITHHOTO TOKA.

JIeliCTBUS DIEKTPUYECKOTO TOKA.

10. DneKTpUYeCcKHii TOK B KHIKOCTH.
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11. T'a30BbIH pa3psi.

12. N3amepeHne CUITbl TOKA aMIIEPMETPOM.

13. UzmepeHune 37eKTpUYECKOro HampsKEHUsI BOJIBTMETPOM.

14. Peoctar 1 Mara3uH CONPOTUBIICHUH.

15. B3aumoeiicTBrEe ITOCTOSIHHBIX MATHUTOB.

16. MopenupoBaHue HEBO3MOXKHOCTH pa3JielIeHUs MOJI0COB MarHUTa.

17. MopenupoBaHUE MarHUTHBIX MTOJIEH MTOCTOSIHHBIX MATHUTOB.

18. OnpIT Dpcrena.

19. MarauTHOE ToJie TOKa. DJIEKTPOMArHUT.

20. JlelicTBre MarHUTHOTO TIOJIsI HA TIPOBOIHUK C TOKOM.

21. DnexrpoaBUTaTenhb MOCTOSIHHOTO TOKA.

22. UccnenoBanue SBICHUS 3JIEKTPOMArHUTHONW WHIYKLIHUH.

23. OnwiTel Dapajes.

24. 3aBMCHMOCTb HaIlpaBJIEHUS MHIYKIIHOHHOTO TOKa OT YCJIIOBU €ro BOZHUKHOBEHHUSI.

25. DnekTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomosl u onvimol.

OnbITHI O HAOMIOACHUIO JIEKTPU3ALIMH TeJT UHIYKIIMEH U MTPU CONPUKOCHOBEHHH.
HccnenoBanue NeWCTBUS DIEKTPUUYECKOTO MOJISI HA TPOBOJHUKA U JUAJIEKTPUKH.

CoOopka u nmpoBepka paboThl ANMEKTPHUUECKON IIEMU MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHuE CUITBI TOKA.

H3mepeHue u perylinpoBaHue HaPSHKEHUSL.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHHS PE3UCTOpa U HANIPSDKEHUS HAa PE3UCTOPE.
OMnBITHI, IEMOHCTPUPYIOIIME 3aBUCHMOCTD 3JIEKTPUUECKOTO COMPOTUBICHUS MPOBOJAHUKA OT €r0 JJIMHBI, IUIOMRAAN TOTEPEYHOTO CEYCHUS U
MmaTepuaia.

[IpoBepka mpaBuIIa ClI0XXEHUS HAPSHKEHUM MPU TIOCIEI0BATEIbHOM COETMHEHUH JABYX PE3UCTOPOB.
[IpoBepka nmpaBuiia A CUIIbI TOKA MPU MTAPAIJIEIIBHOM COEAMHEHNN PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPHUIECKOTO TOKA, UYIIETO Yepe3 pe3nucTop.

11. Onpenenenrie MOIHOCTH JEKTPUUYECKOTO TOKA, BBIACISAEMOI Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCHMOCTH CHUITBI TOKA, MAYIIETO Yepe3 JTAMITOUKY, OT HAIPsHKSHUS Ha HEM.
13. Onpenenenue KIIJ] HarpeBarens.

14. UccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MAaTHUTOB.

15. U3yyeHre MarHUTHOIO MOJIsi HOCTOSTHHBIX MAarHUTOB MPU UX OOBEAUHEHUH U Pa3/IeiICHUN.
16. UccnenoBanue AeCTBUS SJIEKTPUYECKOTO TOKa HA MAaTHUTHYIO CTPEIIKY.
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17. OubIThl, AEMOHCTPUPYIOIME 3aBHCUMOCTh CHJIbI B3aMMOJICHCTBUS KATYIIKH C TOKOM M MarHMTa OT CHJIbl TOKA W HAlpaBJICHUS TOKA B
KaTyIIKe.

18. N3yuenue neiicTBHSI MArHUTHOTO TIOJISI HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue 1 u3ydeHue padboThl 3JIEKTPOIBUTATENS.

20. Mzmepenne KITJI aiiekTpoaBUTATEILHON YCTAaHOBKH.

21. OTBITH IO MCCIICAOBAHUIO SBJICHUS 3JICKTPOMAarHUTHON WHAYKIMH: UCCICIOBaHNE M3MECHEHUI 3HAUCHHS M HalpaBJICHUS WHIYKIMOHHOTO
TOKa.

9 KJIACC

Paznea 8. Mexannueckue siBJeHUS.

Mexannueckoe JaBukeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBUXKEHUs. PaBHOMepHOE
npsMOJIMHEHHOe BMKeHrEe. HepaBHOMepHOE mpsiMoNinHeiiHOe ABMkeHre. CpeaHsisi 1 MTHOBEHHAsI CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBUIKECHUH.

Yckopenne. PaBHoyckopeHHOe psiMoiHeiiHoe nBrkenne. CBoboaHoe nagenue. OnwiTol [anues.

PaBHOMEpHOE NBHKEHHE 1O OKpYKHOCTH. [lepron u gacrora obpamenus. JInHeliHas 1 yrioBas CKOpocTH. LIeHTpocTpeMUuTenbHOE YCKOPCHHUE.

IlepBnoiii 3akoH HetoToHa. Bropoii 3akoH HetoTona. Tpetuit 3akon HetoToHa. [IpuHIMN Cyneprno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHUSI CKOJIBKEHM S, CUJIa TPEHUSI TOKOS, IPYTMe BUJIbI TPEHUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpeHue cBoOoaHoro maaeHus. [[BmxeHue mianet Bokpyr Comnina. [lepBas kocMuueckas
CKOpocTh. HeBecOMOCTh U meperpyskH.

PaBHOBecue marepuanabHON TOYKH. AOCOMIOTHO TBEpHoe Teno. PaBHOBecue TBEPAOTO Tesa ¢ 3aKPEIUIEHHON OChIO BpalleHUs. MOMEHT CHJIBI.
LlenTp TspKECTH.

Nmnynec Tena. I3menenue umnynbca. IMnynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE IBUKEHUE.

Mexanndeckass pabota U MOMHOCTh. PaboTa cun TsokecTH, yrnpyroctu, TpeHus. CBsi3b dHepruu U pabothl. [loTeHUmMalbHAs dHEPrus Tena,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas sHeprus cxkator npyxunbl. Kunerndeckas sHeprusi. Teopema 0 KHHETUYECKON SHEPTUH. 3aKOH
COXpaHEHU S MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

HabnroneHne MexaHW4ecKoro JABMIKEHUS TeJla OTHOCUTENBHO PA3HBIX TNl OTCUETA.

CpaBHeHME TTyTel U TPACKTOPUM ABUIKEHHS OJTHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX TE€J OTCUETA.

H3mepenne cKopocTr M YCKOPEHUS MPSIMOJIMHEHHOTO JBUKEHHSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JABUKEHHUSI.

Habnronenmne nBMKEHUS TeJa MO0 OKPYKHOCTH.

Habmronenne MexaHWuyecKUX SBJICEHUM, MpOUCXOMsAUmMX B cucteme orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU
OTHOCHUTENBbHO KabuHeTa (QU3UKH.

7. 3aBUCHMOCTB YCKOPEHHUSI TeJla OT Macchl TeJla U ACUCTBYIOIIEH Ha HETO CHUJIBI.
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8. HaOmroneHue paBeHCTBA CUJT IIPU B3aMMOJACHCTBUH TEIL.
9. H3MeHeHue Beca Tena MPU YCKOPSCHHOM JBWIKECHUH.
10. [lepenaua ummynbca nNpu B3aUMOJICHCTBUH TETI.
11. IlpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU Tell.
12. CoxpaHeHHEe UMITY/IbCA TTPH HEYIIPYrOM B3aWMOJICHCTBHUH.
13. CoxpaHeHue UMITyIbCa IPU a0CONFOTHO YIIPYTOM B3aWMOJCHCTBUHU.
14. HaGmoieHre peakTHBHOTO JBMYKECHUSL.
15. CoxpaHeHrne MEXaHMYECKOW YHEPTUH TIPU CBOOOTHOM ITaJICHHUH.
16. CoxpaHeHre MEXaHNYECKOW SHEPTUU MPHU ABMIKEHUHU TENa MOJ ICHCTBUEM MPYKUHBI.
Jlabopamopnsie pabomost u onvimol.
KonctpynpoBanue Tpakra yist pa3roHa u AajdbHEHIIero paBHOMEPHOTO JBUKEHUS IAPYKA HIIH TEJICKKH.
Omnpenenenue cpeHeil CKOPOCTH CKOJBKEHUS Opycka MM ABMKEHHUS MIAPHKA 110 HAKIIOHHOM IJIOCKOCTH.
OmnpeneneHne yCKOPEHUS Tea MPU PaBHOYCKOPEHHOM JIBH)KEHUH 10 HAKIIOHHOH TIOCKOCTH.
HccnenoBanme 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JABMKEHUHU 0€3 Ha4aIbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CTU MPH PABHOYCKOPCHHOM JBMIKEHWM 0€3 HAYaIBHOHW CKOPOCTH TYTH OTHOCSTCS KaK PsJ HEUETHBIX YUCEI, TO
COOTBETCTBYIOIME TPOMEXKYTKA BPEMEHHU OJTUHAKOBBI.
HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMaJIbHOTO JaBJICHHUSL.
Omnpenenenne KOXPGUIIUEHTA TPEHUS CKOTBKCHHSL.
OrnpeneneHue XECTKOCTU MPYKUHBI.
OmnpexneneHue padOTHI CHIIBI TPEHUSI TP PABHOMEPHOM JIBH)KCHHU Tella IO TOPU30HTAILHOMN TTOBEPXHOCTH.
10 Ornpeznenenue paboThI CHIIBI YIIPYTOCTH MPH MOIbEME TPY3a C UCIOIH30BAHUEM HEMOJABUKHOTO U MOABUKHOTO OJIOKOB.
11. UzyuyeHue 3akoHA COXpAaHEHUS YHEPTUH.
Paznen 9. Mexanunueckue KoJie0aHUsI M BOJHBI.
KonebarenbHoe npukenne. OCHOBHBIC XapaKTEPUCTUKK KOJICOAHUM: Tepro/, YacTOTa, aMIUIMTYy/Aa. MaTeMaTH4eCKuil M MPY>KUHHBIA MasSTHUKH.
[IpeBpareHue 3Heprun Mpu KoJiedaTeTbHOM JBUKEHUH.
3aryxatonme kKoneOaHus. BbeiHyXIeHHbIe KoneOanus. Pe3onanc. Mexanudeckue BONHBI. CBOICTBA MeXaHWYECKUX BOJH. [IpomonbHbIE U
nornepeyHblie BOJMHBI. [[1HA BOJHBI U CKOPOCTH €€ pacipocTpaHeHus. MexaHn4ecKkue BOJIHBI B TBEPIOM TeNe, CEHCMUYECKUE BOTHBI.
3Byk. I'pomMkocTh 3ByKa U BbIcOTa ToHA. OTpaxkeHue 3Byka. UH(Pa3ByK U yIbTpa3BYK.
emoncmpayuu.
Habmtonenue xonebanuii Te Mo 1eHCTBUEM CUITBI TSHKECTH U CUITBI YIIPYTOCTH.
HaGmonenme xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.
HaGronenmne BoIHYKIEHHBIX KOJIEOaHWI U pe30HaHCca.
PacnipoctpaneHue mpoJOIBHBIX U MOMEPEUHBIX BOJH (Ha MOJIEINH ).
HaGmroieHne 3aBUCMOCTH BBICOTHI 3BYKa OT YacCTOTEHI.
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6. AKyCTHYECKHII pe30oHaHC.
Jlabopamopnsie pabomot u onvimol.
OmnpeneneHue 4acTOThl U MepUo/ia KOIeOaHUM MaTeMaTHYECKOTO MassTHUKA.
Omnpenenenue 4acTOTHl ¥ MEPUO/Ia KOIeOaHUH MPY)KUHHOTO MasTHHKA.
HccnenoBanue 3aBMCUMOCTH ITEpHOJa KOJICOAaHUH MTOIBEICHHOTO K HUTHU IPy3a OT [UIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoO/a KoJeOaHUN MPYKUHHOTO MasTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTHU IEpUO/A KOJIeOaHUH Ipy3a, NOABEIIEHHOIO K HUTH, OT Macchl Ipysa.
OMnBITHI, IEMOHCTPUPYIOIME 3aBUCUMOCTD I1EpHOJIa KOJICOaHNH MPYKUHHOIO MasiTHUKA OT MAccChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenne yckopeHHsI CBOOOAHOTO MaCHHUS.
Pas;le.ﬂ 10. D1eKTPOMAarHUTHOE 10J1e U 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE IoJie. DJIeKTpOMarHuTHble BOJIHBI. CBOWMCTBA 3J€KTpOMAarHUTHBIX BOJH. IlIkana sinekrpoMarHuTHBIX BOJIH. Mcnonb3oBanue
3JIEKTPOMarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza ceera. CkopocTh cBera. BoinHoBbIE cBOlicTBa CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMarHUTHBIX BOJIH.
2. BonHoBble cBOMCTBa CBeTA.
Jlabopamopnvie padbomost u onvimol.
1. V3ydyeHme CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C IIOMOIIHI0 MOOMIIBHOTO Tene(oHa.
Pa3znea 11. CBeToBbI€C SIBJICHHUS.
JlyaeBast monens cBera. Mcrounuku ceera. [IpsmonuneiiHoe pacnpoctpanenue cBeta. 3armMenus Connua u JIynsl. OTpaxenue csera. IInockoe
3epKajo. 3aKOH OTpaKeHUs CBETA.
[Ipenomnenue cBeta. 3akoH npeiaoMieHus cBera. [lonHoe BHyTpeHHee oTpaxkeHue cBera. Vcrnonb30BaHue MOJTHOIO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX.
Jlunza. Xon smyueit B nmmH3e. OnTrdeckas cuctema (oToarmapaTa, MUKPOCKOIIa M TeJeCKoma. [71a3 Kak onThYecKas cucrema. bim3opykocTs u
JTAJIbH030PKOCTb.
Paznoxenue 6enoro ceera B criekrp. OnbiTel HetoToHa. CrokeHne CeKTpaabHBIX IIBETOB. Jucmepcust cBeTa.
emoncmpayuu.
1. IlpsmMonnHENHOE pacIpOCTpaHEHUE CBETA.
OTtpakeHue cBera.
[Nonyuenue n3o00pa>keHUI B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTHYyecKuii CBETOBO/I.
Xop nydeii B coOuparomeii JTuH3e.
Xop J1ydell B pacCenBarOIEH JIMH3E.
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8. Tlomyuenue n300paskeHUH C MOMOUIBIO JTMH3.
9. Tpuunum neiictBus goToanmapara, MUKPOCKOIIA M TEIECKOIIA.
10. Mogaens masa.
11. PaznoskeHue Genoro cBera B CIEKTP.
12. Tlonmy4yeHne OGeoro cBeTa MPH CIOKESHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnvie padbomost u onvimol.
HccnenoBanue 3aBUCHMOCTH YIJIa OTPa)KE€HHUsI CBETOBOTO JIyda OT yIjla MaJeHHUS.
W3ydeHune xapakTepucTUK U300paKeHUs TPeIMETa B IIJIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH YIIa IIPEIOMIIEHUS CBETOBOTO JIyda OT yIjla MaJeHUs Ha IPAHULIE «BO3LyX—CTEKIION.
[Nonmy4yeHne M300paKeHUH C TTOMOIIBIO COOMPAIOIICH JIMH3BI.
OnpeneneHue GOKYCHOTO PACCTOSIHHS M ONTUYECKON CUIIbI COOMPAIOIICH JTHH3HI.
OnBbITHI 110 Pa3/IoKEHUIO OEJI0T0 CBETa B CIEKTP.
OnbITHI 10 BOCHPUATHIO LIBETA IPEAMETOB IIPU UX HAOIIOEHUHN Yepe3 IBETOBbIE (DUIIBTPHI.
Pa:men 12. KBaHTOBBIC SIBJICHHUA.
Omneitel Pesepdopna u mmanerapuas mojenb atoma. Mogens atoma bopa. Mcnyckanue u morsonieHue cBera atomoM. KBaHTel. JInHedaTeie
CIEKTPHI.
PagnoaktuBHOCTh. Anbga-, Oera- u ramma-usnydeHus. CTpoeHue aTOMHOTO sjpa. HykioHHas Mojenb aToMHOTo sapa. M30TOmBI.
PannoaxruBHble npeBpamieHus. [lepro nomypacaga aTOMHBIX SI€P.
SAnepuble peakiiuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO W MAacCOBOTO YHCEN. DHEPrusi CBs3M aTOMHBIX siiep. CBs3p Macchl U 3Hepruu. Peaknuun
cuHTe3a u Aenenus saep. crounuku snepruu ConHua u 3BE31.
S nepHas sHepreruka. J[elicTBUSA paaguOaKTUBHBIX U3JTyYEHUN HA )KUBBIE OpraHU3MBI.
Hemoncmpayuu.
1. Cnexrpbl U3Ty4eHHUs U MOIVIOLIEHUS.
CrexTpsl pa3iH4HbIX Ta30B.
Cnekrp Boaopo/a.
HaGmonenue TpexoB B kamepe BriibcoHa.
Pabora cuérunka MOHUZUPYIOUMX U3TY4EeHUH.
Perucrparius nznydeHusi npupoHbIX MUHEPATIOB U MPOIYKTOB.
./Ta6opamopnbte paoomut u onvimol.
1. HaGmronenue CIUIOMHBIX U TMHEWUYATHIX CIIEKTPOB M3ITYUEHUS.
2. HccrnenoBaHue TPEKOB: U3MEPEHUE YHEPTHUHU YACTHUIIBI TTO0 TOPMO3HOMY MyTH (110 GoTorpadusim).
3. M3mepeHue paguoakTHBHOTO (PoHA.
IloBTOpPUTE/ILHO-0000IAIOLIMIT MOYJIB.
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[ToBTOpUTENEHO--0000IAIOIIMI MOTYNb MPEAHA3HAYCH /ISl CHCTEMATH3aIlMd U O0OOIICHUS IPEAMETHOTO COJCPKAHUS U OMBITA JICATEIBHOCTH,
NPUOOPETEHHOTO TPU HW3YYEHHH BCEro Kypca (M3WKHM, a TaKkKe Ui MOJATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY IO (pu3uMKe uis
o0OyJaronmxcsi, BHIOPABIIMX TOT YICOHBIA MPEIMET.

[lpu u3ydeHn¥ JAHHOTO MOMAYJS PEATH3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI ICATCIILHOCTH, HA OCHOBE KOTOPBIX OOECTICUUBACTCS JIOCTHIKCHHE
MPEIMETHBIX W METalmpeIMETHBIX IUIAHUPYEMBIX pPE3ylIbTaToB OO0y4eHHUs, (OPMHPYETCS E€CTECTBEHHOHAyYHAas TPaMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB WCCIICZIOBAHUS SIBICHUI MPUPOABI U TEXHUKH, OBIIAJICHUE YMEHUSIMU OOBSICHATH (M3MUECKUE SBJICHUS, MPUMEHSS MOTydeHHbIE 3HAHUS,
pelmaTh 3a7a9d, B TOM YUCJIC KAYECTBCHHBIC U SKCIICPUMECHTAIILHBIE.

[IpuHIUIIHATTEHO ESITENBHOCTHBIN XapakTep JAaHHOTO paslelia peaan3yeTcs 3a CU€T TOTOo, YTO OOYydJaroMMecs BBIMONHSIOT 33JaHUs, B KOTOPBIX
UM TIpEIaraeTcst:

Ha OCHOBE ITOJTYYEHHBIX 3HAHWW PaciO3HABATh M HAYIHO OOBSICHSTH (M3UUECKUE SBJIICHHUS B OKPYKAIOIICH MPUPOJIE U TTIOBCEAHCBHOM KHU3HU,

UCIIOJIb30BAaTh HAYYHBIE METOJbI HMCCICIOBAHUS (U3UYCCKUX SBICHUH, B TOM YHCIC JJIS MPOBEPKH TUIIOTE3 M IOIYYCHHS TEOPETUYCCKUX
BBIBOJIOB;

OOBSICHATh HAaydHBIC OCHOBBI HamOOJIee BAKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHH, HAIPUMEpP, MPAKTHYCCKOTO HMCIIOIL30BAHUS PA3IMIHBIX
HMCTOYHHMKOB HEPTUH Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAaHEHHUS BCEX U3BECTHBIX BUIOB SHEPTUU.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3ydenne gu3nku Ha ypoBHE OCHOBHOTO OOIETo 0Opa3oBaHUs HANpPaBJICHO HA JOCTHIKEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX

o0pa3oBaTeNbHbIX PE3YJIbTATOB.

B PE3YIIbTATC U3YYCHUS (I)I/I3I/IKI/I Ha YpOBHC OCHOBHOTO 061uer0 O6p830BaHI/IH y 06yqa101uer005{ 6yI[yr C(I)OpMI/IpOBaHBI CJICOAYIOIUC JINYHOCTHBIC

pe3y/IbTaThl B YACTH:

1) mnaTpuoTH4ECKOr0 BOCIIUTAHMS :

MPOSIBJICHHE WHTEPECa K UCTOPHH B COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PM3NYECKON HAYKH;

[[EHHOCTHOE OTHOIICHUE K JOCTHKEHHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa:kJIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCTIUTAHMUS:

TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYX/IEHHUU OOLIECTBEHHO 3HAUYMMBIX U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM
JOCTUXKEHU N (PU3UKY;

OCO3HaHHE BaYKHOCTU MOPAIbHO--3TUUYECKUX IPUHIUIIOB B AECATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSA:

BOCIPHUSATHE 3CTETUUECKUX KauecTB (PU3MUECKON HAayKu: €€ TapMOHUYHOIO IMOCTPOEHUs, CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAY4YHOI0 MO3HAHUS:

OCO3HaHHE I[EHHOCTU (M3NUECKON HAayKu KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUI, BaKHEUIIIEH COCTaBIISIOICH
KYJIBTYPBI;

pa3BUTHE HAYYHOI! JIF0O03HATEILHOCTH, MHTEPECca K UCCIIEI0BATENbCKOM NEATEIbHOCTH;

5) dopmMupoBaHusl KYJbTYPbI 310POBbSI U IMOLUOHAIBHOTO 0J1ar0NOJIYYHUs :

OCO3HAaHHME IEHHOCTH 0e30MmacHOro obpa3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BXKHOCTH MPaBUJI OE30MaCHOrO IMOBEIEHUS Ha
TPaHCIIOPTE, Ha I0POTax, C IEKTPUUYECKIM U TETNIOBBIM 000PY/IOBaHUEM B IOMAIIHUX YCIOBUSIX;

c(hOpMHUPOBAHHOCTH HaBbIKA peqUIEKCUH, MPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOTO e MpaBa y IPYroro 4eioBeKa;

6) Tpy10BOT0 BOCIIUTAHUS:

aKTMBHOE y4yacTHE B pEIICHHHM MPaKTHYECKUX 3a1ad (B paMKax CeMbH, O0Opa30BaTeIbHOM OpraHM3alllu, Topoja, Kpas) TEXHOJOTUYECKOH H
COLIMAJIbHON HAIPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIIE M (PU3MUECKUX 3HAHUI;

MHTEpEC K MPaKTUUECKOMY HU3Y4EHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOIA;

7) 3K0J10rH4€e CKOr0 BOCIIMTAHUSA:

OpUEHTallUsl HAa IpUMEHEeHUEe (PU3NYECKUX 3HAHUU JJIs pelieHus 3a1a4 B 00JaCTU OKPYXKAIOLIEH cpenbl, IIIaHUPOBAHUS MMOCTYIIKOB U OLICHKH UX
BO3MOYKHBIX IIOCJIEJICTBUH JJIS1 OKPYKAIOLICH Cpelibl;

OCO3HaHHeE IMT0OATBHOTO XapaKTepa dKOJIOTMYECKUX MPOoOJIeM U MyTel UX pelieHus;

8) ajanTauumn K U3MEHSIOUMMCSH YCJIOBHAM COLUAIBHON U MPUPOIHOI cpebl:



e OTPeOHOCTh BO B3aWMOJICHCTBUU TP BHINOJHEHUU HCCIEJOBAHUM M MPOEKTOB (PM3MUECKON HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM
ApYTuX,

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JIESTEIbHOCTD;

MOTPeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHHH, B TOM YK CIIe (POPMYTUPOBATH UJCH, TOHATHU S, TUTIOTE3bI O (U3UUECKUX OOBEKTaX U SBIICHUSIX;
OCO3HaHME EPUIIUTOB COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEH B 00acTu Gu3uku;

IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNH HOBBIX (DM3HUECKUX 3HAHU;

CTpeMJICHUE aHATM3UPOBATH U BBIABIISATH B3aUMOCBSI3HM MPUPOIBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C UCIIOJIB30BaHUEM (DM3UUYECKUX 3HAHUH ;
OIICHKA CBOMX JICUCTBHUI C YIETOM BIIHMSHHS Ha OKPYKAIOIIYIO CPEIy, BOZMOXKHBIX ITI00ATBHBIX MOCIEACTBUMN.

METANIPEJJMETHBIE PE3YJIbTATbHI

B pesynprare ocBOeHHs TporpaMmbl 1o (M3MKE Ha YPOBHE OCHOBHOTO o0OmEero oOpa3oBaHus y oOydaromerocs OyayT copMHUpOBaHBI
MeTamnpeAMeTHbIe Pe3yJIbTaThl, BKIIOYAIOIME T03HABATCIbHBIC YHUBEPCAIbHBIC yueOHbIC NeHCTBHS, KOMMYHUKATUBHBIC YHHBEPCAIBHbBIC ydeOHBIC
NeWCTBUS, PETYIATHBHBIC YHUBEPCAIbHBIC yueOHBIC ICHCTBHSL

Ilo3HaBaTeibHBbIEC YHUBEPCAJIbHbIE YYeOHbIE 1e HCTBUS

basoBble Jornyeckue aeicTBus:

BBISBJIATH M XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA OOBEKTOB (SBJICHUN);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KITaccH (PrKaiuy, OCHOBaHHUS ISt 000OIICHUS M CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMATpUBaeMbIX (aKTax, JAaHHBIX U HAOTIOACHUIX, OTHOCAIIMXCS K (MMU3MYECKUM SIBICHHSIM ;
BBISIBJIATE TTPUYHHHO--CJICICTBCHHBIC CBSI3M TPH HM3yYCHWH (M3MYCCKUX SBICHUW M IPOIECCOB, JIEJIaTh BBIBOJBI C HWCIOJIB30BAHHEM
JeTyKTUBHBIX U UHAYKTUBHBIX YMO3aKITIOUEHUM, BBIABUTATH TUTIOTE3bI O B3aUMOCBS3SIX (PM3UUECKUX BETUYHH;

CaMOCTOSITEIPHO BBIOMpATh CII0co0 permeHus yaeOHo# (u3ndeckoil 3amaun (CpaBHEHUE HECKOJIBKUX BApHAHTOB PEICHUsI, BEIOOP Hambolee
MOJIXOJISIIIETO € YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciie1oBaTeJbCcKHe q1eiCTBUA

MCIOJIK30BAaTh BOMIPOCHI KaK UCCIIETOBATEILCKAN HHCTPYMEHT MTO3HAHMS,

OpOBOAUTH IO CaMOCTOSATCIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (I)I/IBI/ILICCKI/II\/'I OKCIICPUMCHT, HC6OJIBLHOC HCCJICAOBAHUEC
(hM3UYECKOTO SIBJICHUS,

OLICHUBATb HAa IPUMCHHUMOCTb U JOCTOBCPHOCTDb I/IH(i)OpMaLII/IIO, MOJYYCHHYIO B XO0I€ UCCIICAOBAHUS UJIN SKCIICPUMCHTA,

CaMOCTOSITENBHO (GopMymHpoBaTh 00OOICHUS ¥ BBIBOJBI 110 PE3ylIbTaTaM IMPOBEAEHHOTO HAOIIOACHHUSI, OIBITA, MCCIIETOBAHUS;
MIPOTHO3MPOBATH BO3MOXKHOE JalibHElIIee pa3BUTHE (PM3MUECKUX MPOIIECCOB, a TAKKE BBIABUTATH MPEANOI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUAX U KOHTCKCTax.



PabGora ¢ und opmanmeii:

IPUMEHSTH Pa3IMYHbIe METObI, HMHCTPYMEHTHI M 3alpoChl MPH HOWUCKe M OTOOpe MH(POPMAIMU IUIM JAHHBIX C yU4ETOM IPEIIOKECHHOM
y4eOHOI Pu3nueckol 3a1a4i;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIINIO PA3THYHBIX BHIOB M (JOPM MPEICTABICHUS,

CaMOCTOSITEbHO BBIOMpaTh ONTUMANbHYIO (GOpMy MpeAcTaBiIeHHS HHPOPMALUM U HIUIIOCTPUPOBATh pElaeMble 3a/aud HECIOKHBIMU
CXeMaMH, AuarpaMMaMH, HHOH TpadKoil 1 WX KOMOMHAIHSAMHU.

KoMMmyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE J1eiiCTBHS:

B X0Jie 00CYXIeHUsl ydeOHOTo Marepuala, pe3yJabTaToB JaOOpaTOPHBIX pabOT W MPOEKTOB 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOi
TEMbI U BBICKA3bIBATh UJEH, HAllEJICHHbIE HA PEIICHHE 3a/1a41 U MOJiep KaHKe 01aroxenaTelbHOCTH OOIICHUS;

COITOCTABJIISITh CBOM CYXKJIEHUS C CY)KICHUSIMU JIPYTHX YJaCTHUKOB JHaliora, OOHApYKUBAaTh Pa3IMyUe U CXOJICTBO MO3UIIUI;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTaX;

MyOJTUYHO TPEICTABIATh PE3YIbTAThl BBHIIIOJIHEHHOTO (M3UYECKOTO OIbITa (IKCIEPUMEHTA, NCCIICAOBAHNUS, IIPOCKTA);

MMOHMMATh M MUCIIOJIb30BaTh MPEUMYILECTBA KOMAaHTHOM ¥ MHIMBUAYaTIbHONU pabOThl MPU PEUICHUN KOHKPETHOH (1 3uuecKor mpoOIembl;

MPUHUMATD [IEJTH COBMECTHOM JESITeIBbHOCTH, OPTAaHN30BBIBATH ACUCTBUS MO €€ JOCTHUKCHUIO: PACIIPEACTISTh POIH, 00CYKIaTh MPOIECCHl U
pe3yabTaThl COBMECTHOM paboThI, 0000ITATE MHEHU S HECKOIBKHUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTAsl KAUECTBEHHOTO Pe3y/bTaTa 10 CBOEMY HAlPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C IPYTUMHU
YIeHaMU KOMaH/bl;

OIICHHUBATh KA4CCTBO CBOCTO BKJIaJa B 06IJ_[I/II7I MPOAYKT IO KPUTCPUAM, CaAMOCTOATCIIBHO C(I)OpMyJII/IPOBaHHBIM YdaCTHUKaMU B3aHMOJICHCTBUL.

Pery1siTuBHBIE YHMBepcaibHble YueOHbIe AelHCTBUA

Camoopranmsanmus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYALUSX, TPEOYIOUMX JUIsl peIleHUs] PU3NYECKUX 3HAHU;

OPUEHTHUPOBATHCS B PA3IMYHBIX MOAXOJAaX MPUHATHS pPELIeHUN (MHAWBUIYyaIbHOE, MPUHSATHE pPELIEHUs B IPYIIe, IPUHATHE pEIIeHUI
TPYNIoi);

CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCIICHHUA (bHSI/I‘-IGCKOfI 3aJa4 HWJINW I1JIaHaA HUCCICAOBAHUA C y‘léTOM UMCIOIMXCA PECYPCOB H
COOCTBEHHBIX BO3M0)KHOCTCI71, APTYMCHTUPOBATH NIPCAJIaraCMbI€ BaApHUaHThI peH.IeHPIfI;

JieNiaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIllCHHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIBHbI HHTEJJIEKT:

JaBaTh JICKBATHYIO OILEHKY CUTYallMH U IpeJylaraTh IiaH e€ U3MEHEHHUS;

OOBSICHATH MPUUMHBI JOCTUKEHUS (HEJOCTUXKEHNU ) PE3ybTaTOB JAEATEIbHOCTH, IaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTHh KOPPEKTUBBI B JCATEIHHOCTh (B TOM YHCIE B XOJ BBIMOTHEHUS (U3MUYECKOTO HMCCIEAOBAHUS WM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSTENbCTB, U3MEHUBIIMXCS CUTYAI[UH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPYIHOCTEH;



OIIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYrOro 4eloBeKa B XOJE CIOpa WM JUCKYCCMM Ha HAy4yHYIO TE€MY, IOHMMAaThb MOTHBBI, HAMEPEHHS U JIOTUKY
ApYroro,

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU peIeHUH PU3NUECKUX 3a]1a4 WM B YTBEP)KICHUSAX HA HAYYHbIE TEMbI M TaKOE K€ IPaBO JPYroro.

HNPEAMETHBIE PE3YJIbTATHI

K o1y oOydeHus B 7 Kjiacce peIMETHBIC pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD Y 00yJAIOIIMXCS YMEHU:

WCIIONb30BaTh MOHATUA: (DU3MYECKUEe W XUMHUUYECKUE SIBJICHUS, HAOIIOJEHUE, SKCIIEPUMEHT, MOJENb, TMIOoTe3a, €AMHULBI (PU3UYECKUX
BEIIMYUH, aTOM, MOJIEKYJla, arperaTHble COCTOSHUS BelecTBa (TBEpIOE, KHUAKOE, ra3000pa3HOE), MEXaHUUYECKOe ABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TPSMOJIIMHEHHOE), TPAeKTOpHUs, paBHOACHCTBYIOIAsS cuia, aedopmanus (yrnpyras, IJIacTHYECKasi), HEBECOMOCTb,
COOOIIAIONIMECS COCYbI;

pasianyaTe SABJIICHUA (III/I(l)(bY?;I/IH, TCIIJIOBOC ABMIKCHUC YAaCTUILl BCUICCTBA, PaAaBHOMCPHOC ABHIKCHHC, HCPABHOMCPHOC ABUKXCHUC, MHCPLMA,
B3aMMO/JICHICTBHUE TEJl, paBHOBECUE TBEPIBIX TEN C 3aKPENJIEHHON OChIO BpallleHHs, Mepeaada JaBieHuss TBEPABIMU TeIaMU, JKUJKOCTAMU U
razaMu, atMocepHOe JaBlieHUe, IJIaBaHUE TN, IPEBPAICHUSI MEXaHUYECKOM YHEPTHH ) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OITBITOB, IEMOHCTPHUPYIONMX TaHHOE (U3UUECKOEe SIBJIICHHUC;

pacmo3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUU B OKPYKAIOIIEM MHUPE, B TOM 4HCie (GU3NYEeCKUe IBICHUS B IPUPO/IE: TPUMEPHI
ABUKCHUSA C pa3IMYHBIMU CKOPOCTSMH B ’)KUBOU U HEKUBOU npuponac, HCﬁCTBHG CHJIBI TPCHUSA B IIPUPOAC U TCXHUKE, BIIUAHUC aTMOC(l)epHOFO
JaBJICHUS Ha )KMBOM OpraHu3M, ILUIaBaHUE PhIO, ppIUard B TeJe YeJIOBEKa, IIPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a1auy B y4€OHYIO, BBIICIATh
CYILIECTBEHHbBIEC CBOICTBA (MpU3HAKK ) (DU3UIECKUX SBJICHUI;

OTMCHIBATh M3yYCHHBIE CBOWCTBA TEN M (PM3HYECKHUE SIBICHUS, MCIOIB3Yysd (U3MYECKUE BEIUYUHBI (Macca, 00BbEM, MIOTHOCTH BEIECTBA,
BpeMsi, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIIPYrOCTH, CUJa TSHKECTH, BEC Tejla, CHJia TPeHUSs, JaBlieHHue (TBEPAOro Telna, KHUAKOCTH,
rasa), BBITAIKMBAIONAS CHJIa, MEXaHWYeCKas pabdoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPUIHEHT IOJE3HOTO ACHCTBUS
MEXaHU3MOB, KWHETUYECKas U MOTEHIIHAIbHAs SHEPTHs), TPU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIIOIb3YEMbIX BEJIUUNH,
uxX 0003HAYeHUs M EAUHUIBI (U3MYECKUX BEIUYMH, HAXOAUTh (OPMYNBI, CBS3BIBAIONIE MAAHHYIO (PU3UYECKYIO BEIHMYHMHY C JIPYTHUMH
BEJIMYUHAMU, CTPOUTH IpaKi U3yY€HHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeN, (U3UUECKUE SABIICHUS U MPOIECCHI, HCIOIB3Ys MpaBUIia CIOKEHUs CHIT (BAOJIb OJHOM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, TpaBUJIO paBHOBeCHUs pblyara (0J0Ka), «30J0TOE€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHUSI MEXaHUYECKOU
SHEPTUH, IPHU TOM JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3allMCHIBATH €r0 MaTEMaTHYECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SABJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYallUl MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TIPUUMHHO--CIICJICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIArOB C OMOPOM Ha 1—2 W3y4EHHBIX CBOMCTBA
(r3rUecKuX ABIEHUM, PU3NYECKIX 3aKOHA UM 3aKOHOMEPHOCTH;



pemmaTh pacuyéTHble 3amaun B 1—2 NEHCTBHS, WCIOJB3Ys 3aKOHBI U (OPMYIIBI, CBSI3bIBAONME (DM3MYECKUE BETUYMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3a7aud 3alMChIBaTh KPAaTKOE YCJIOBHUE, MOJICTABJIATh (U3UYECKHUE BEIMYMHBI B (OPMYJbI W TMPOBOJIUTH PacdEThl, HaXOIUTh
CIIpaBOYHBIE TaHHbBIE, HEOOXOUMBIE IS PEIICHU 3aja4, OLEHUBATh PEAIMCTUYHOCTD MOTY4EHHOHN (M3MUECKON BEIUUNHBL;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTH MPU MTOMOIIM (PU3MYECKUX METO/I0B, B ONMUCAHUU HCCIEIOBAHUS BBIICATH MMPOBEPIEMOE
MpeAnoaokeHue (TUIoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOTYYCHHBIM Pe3ylbTaT, HAXOIUTh OIMIMOKU B XOJIE OMBITA, JI€NaTh BHIBOABI IO
€ro pe3yinbTaTam;

MIPOBOJUTH OMBITHI MO HAOTIOIEHUIO (PU3MYECKUX SBJICHUN WM (U3UUYECKUX CBOMCTB Tell: (GOPMYIMPOBATH MTPOBEPSEMBIC MPEITOTOKEHHUS,
coOupaTh yCTAHOBKY U3 MPEATIOKEHHOTO 000PYIOBAHUS, 3aIIMCHIBATh XOJ] OMBITa U (JOPMYIHUPOBATH BHEIBOIHL;

BBITIOJIHATH TIPSMbIE M3MEPEHUsI PACCTOSIHHS, BPEMEHH, MAacChl Teja, 00bEéMa, CHJIBI W TEMIIepaTypbl C HCIOJIB30BAHHEM AHAJIOTOBBIX U
U (POBHIX MPUOOPOB, 3aNUCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOTPEIHOCTH U3MEPEHHH;

MPOBOJUTH MCCIEAOBAHNE 3aBUCHUMOCTH OJHOU (PM3MYECKOW BEITUYUHBI OT JIPYrOMl ¢ MCIOJIb30BAaHUEM MPSMBIX U3MEpPEHHH (3aBUCHMOCTH
MyTH PaBHOMEPHO JBKIKYIIETOCS Tela OT BPEMEHU [BIDKCHHS Tela, CUJIbI TPEHUS CKOJIBKEHUs OT Beca Tela, KadyecTBa 00paboTKu
MOBEPXHOCTEM TEJI M HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOLIAJM CONPHUKOCHOBEHHUS TEJ, CHJIbI YIPYTOCTH OT YUIMHEHUS TPYKHUHBI,
BBITAJIKWBAIOIICH CHJIBI OT 00BEMA MOTPY)KEHHOM YacTH TeJla U OT MJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTHU Te€Ja, OT TITyOWHBI,
Ha KOTOPYIO MOTPYKEHO TeNO, YCIOBUU IJIAaBaHWS Tell, YCIOBHI paBHOBECHS phluara U OJOKOB), YUaCTBOBATh B IIAHMPOBAHUU Y4eOHOTO
WCCIICIOBAHMUsSI, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CISAys MPEUIOKCHHOMY ITUIaHy, (UKCHPOBATh PE3YJIbTaThl MOTYyICHHOM
3aBUCUMOCTHU (PU3NYECKUX BETMYUH B BUJE NMPENIOKEHHBIX TaOIUIl U TpaduKOB, AeiaTh BHIBOJBI 10 PE3yJAbTaTaM UCCIEIOBAHUS,

MPOBOJIUTh KOCBEHHBIC M3MEPCHUS (PU3NUYECKMX BEIWYWH (ILIOTHOCTH BEIIECTBA JKUIKOCTH W TBEPIOTO Tela, CHJIA TPEHUS CKOJIBKCHUS,
JABJICHUE BO3/IyXa, BHITAJIKABAIOIIAS CHJIA, JICHCTBYIOIIAS] HA MOTPYKEHHOE B JKUJKOCTh TEJIO, KOI(POUITMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIAys MPEUIOKEHHOW MHCTPYKUMH: MIPU BBIMOTHEHUH U3MEPEHHN cOOMpaTh IKCIIEPUMEHTATbHYIO YCTAHOBKY M BBIUUCISTH
3HAQYCHHE NCKOMOM BEIIMUKNHBI;

COOJIO/IaTh MpaBHIJIa TEXHUKU O€30MacHOCTH PH paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIIAIIBI ICHCTBHS TPHOOPOB M TEXHUUYECKUX YCTPOHCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIRIOIIMECS COCYIbI, bapomeTp,
phIvar, MoJABUKHBIN W HETIOJABUIKHBIN OJI0K, HAKITOHHAS TIJIOCKOCTb;

XapaKTepu30BaTh IMPUHITUIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOpPOM HA WX ONMUCaHUs (B TOM YHCIE:
MOANIMITHUKU, YCTPOHCTBO BOJAOMPOBO/IA, THIPABIMYECKUN TTPecC, MAaHOMETP, BRICOTOMED, MOPIIHEBONW HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 cBOMcTBaxX (pM3NYECKUX SIBICHHUI U He0OX0AuMbIe (U3MUECKIEe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAX0AUTh MHQPOPMAIIHIO O MPUMEPAX) MPAKTHUUECKOTO MCIOIB30BaHMS (PM3NUECKUX 3HAHWM B MOBCETHEBHOM KU3HU
Ui obecrieueHrst 6e30MacHOCTU MPHU OOpaIlieHUU C MPUOOpPaMH U TEXHUUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS I COOJIIOICHUSI HOPM
SKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOLIEH CPEAE;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(popMauu B MHTEpHETE B COOTBETCTBHH C 33JJaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MUMEIOIIMXCS
3HaHWU W TyTEM CpaBHEHUS PA3IMYHBIX HMCTOYHHKOB BBIJCIATH WHQOpPMAINIO, KOTOpAs SBJSCTCS MPOTHBOPCUMBOU WU MOXKET OBITH
HEIO0CTOBEPHOM;



® UCIOJB30BATh MPH BHINOJHEHUU YYEOHBIX 3aJaHUI HayYHO--TIOMYJSPHYIO JTUTEPATypy (PM3UUYECKOTO COACPKaHUs, CIIPAaBOYHBIE MaTEpHAIIBI,
pecypebl cetu MHTepHer, BinageTs npuéMaMu KOHCIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus MHGOpPMAlMU U3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYIO,

e co37aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOILEHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(OpMau (PU3MYECKOTO COIEpIKaHMUsl, B
TOM 4HCIIe MYOIUYHO AenaTh KpaTKue COOOLICHHUS O Pe3ylbTaTax MPOEKTOB UM Y4eOHBIX M CCIEIOBAHUM, IPU 3TOM I'PAMOTHO MCIOJIb30BATh
M3y4CHHBIN TOHATUWHBIN anmapaT Kypca (GU3MKH, COTPOBOXKIATh BBICTYIIJICHHE MTPE3CHTAINCH;

® [IpU BBIIIOJHEHUHU YU4EOHBIX IPOEKTOB U UCCIEIOBAHUN pacHpenesaTh OOs3aHHOCTH B IPYINIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3a/1a4aMH,
CIIEIUTh 32 BBIMIOJIHEHWEM IIJlaHa JEHCTBUM, aJEeKBAaTHO OLEHWBATh COOCTBEHHBIM BKIAJ B JESATENBbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJIEHCTBHE, YIUTHIBAsI MHEHHE OKPYKAIOLUX.

K xon1y oOydeHnus B 8 kjiacce mpeIMETHBIC pe3yIbTaThl Ha 6a30BOM YPOBHE JOKHBI OTPAXaTh CHOPMUPOBAHHOCTD Y O0YJAIOIIMXCS YMECHHM:

® CIIOJB30BaTh IOHATHMS: Macca M pa3MEpbl MOJIEKYN, TEIUIOBOE JBM)KEHME aTOMOB U MOJIEKYN, arperaTHble COCTOSHHUSI BEIIECTBA,
KPUCTAJUIMYECKUE W aMOp(QHbIE Tejla, HACBIIEHHbIH M HEHACBHIIIEHHBIM Nap, BJIAXKHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS 3HeEprus,
TENJIOBOW IBUTATEllb, JIEMEHTAPHBIN JIEKTPUUECKUI 3apsil, SJIEKTPUUYECKOE M10JIE, TIPOBOJHUKU U AUDJIEKTPUKH, TIOCTOSHHBINA 3JIEKTPUYECKUN
TOK, MarHUTHOE I10JI€;

e pa3nuyaTh SBJCHUS (TEMJOBOE pacIlMpeHHe U CKaTue, Terulonepenaya, TEMJIOBOE paBHOBECHE, CMauMBaHUE, KaNUJUISAPHBIEC SBJICHHUS,
ucnapeHue, KOHJEHCAIlWs, IUIaBJIEHWE, KpUCTAIM3alus (OTBEpleBaHUE), KUIIEHHE, TerJionepenada (TerIONpOBOJHOCTb, KOHBEKLHS,
U3IIy4eHHE), DJEKTpU3alus TeJ, B3aUMOJEHCTBHUE 3apsiioB, JIEHCTBHUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHME, B3aUMOJIEHCTBHE
MarHuToB, JACWCTBUE MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI MHIYKIIHMS) IO OMUCAHUIO UX XapaKTePHBIX CBOMCTB U HA
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIMX JaHHOE (DPU3HUECKOE SBIICHHE,

® pacrmo3HaBaTh NPOSBICHHWE H3YUYEHHBIX (U3MYECKUX SIBICHUU B OKPYKAIOIIEM MHpE, B TOM 4Hcle (pu3nyeckue SBICHHUS B IPHUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE W KalWUISAPHBIE SIBICHHMS B IPUPOJE, KPUCTAUIBI B Ipupoze, uzinydyeHue ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, oOpa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, 3JEKTpUYECKUE SIBJICHUSA B arMmocdepe, JIEKTPUUYECTBO KUBBIX OPraHHU3MOB,
MarHuTHOE mosie 3eMiH, JApeid MOJI0COB, poJib MAarHUTHOIO MOJS A JKM3HU Ha 3emile, MOJSpHOE CHUSHUE, NPU 3TOM IEPEeBOAUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICIIATH CYIIIECTBEHHBIE CBOICTBA (IPU3HAKN ) (PU3NUECKUX SBICHUII;

® ONUCHIBATH W3YYEHHBIE CBOMCTBA Tl M (PU3UUECKHE SBIICHUS, MCHOJB3Yd (PU3MUYECKHE BEIWYUHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPIus,
KOJIMYECTBO TEIUIOTHI, yJeNbHAsl TEIIOEMKOCTh BEINECTBA, YAEJIbHAs TEIUIOTA IUIABJICHUS, yAeNbHas TEIIOTa MapooOpa3oBaHUs, yAeTbHAas
TENJI0Ta CropaHus TOILIMBA, KOA(MGUIIMEHT MOJIE3HOTO NEHCTBUS TEMJIOBOM MAallMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3[yXa, dJIEKTPUUYECKUM
3apsij, culia TOKa, AJIEKTPUYECKOE HaMpspKeHHE, COMPOTHBIICHHE MPOBOJHUKA, YAETHbHOE COMPOTHUBIIEHHUE BEIECTBA, paboTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA), MPH OMUCAHUH IMPABUIIBHO TPAKTOBATh (PU3MUECKHA CMBICT HCIOJIB3YEMBIX BEIMYWH, 0003HAUYEHUS W EAWHHIIBI
(M3HYeCKUX BEIWYUH, HAXOAUTh (OPMYNbI, CBS3BIBAIOLE NAaHHYIO (DM3MYECKYI0 BEIUYMHY C APYIMMU BEITUYHMHAMHU, CTPOUTH TpauKu
U3Yy4EHHBIX 3aBUCUMOCTEN (DM3UUECKUX BEITUYMH;



XapaKTepu30BaTh CBOMCTBA TeM, (MM3MYECKUE SBICHUS M MPOIECCHI, UCIIOIB3Ysl OCHOBHBIC TTOJIOKEHHSI MOJICKYIISIPHO --KUHETHYECKOW TEOpUU
CTPOCHUS BEIECTBA, MPUHLIMI CYyNEpPHO3UIMU MoJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma Jyid ydacTka 1€y,
3akoH J[xoyns—JIeHIia, 3ak0OH COXpaHEHUs YHEPTHH, IIPU STOM JaBaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MaTEMAaTUUECKOe
BBIPAXKCHHC,

OOBSICHATH (M3UUYECKHE MPOILIECCH U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYallM il TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATb
MPUYNHHO-CIICICTBCHHBIC CBS3U, CTPOUTH OOBsACHEHHWE M3 1—2 JOTMYECKHX IIATOB C OMOpOM Ha |—2 HM3ydeHHBIX CBOHCTBA (DM3MYCCKUX
SBJICHUH, (PM3NUECKUX 3aKOHOB MJIA 3aKOHOMEPHOCTEH;

pemaTh pacuyéTHbIe 3amaud B 2—3 NEHCTBHS, WUCIOJB3Ys 3aKOHBI U (OPMYIIBI, CBSI3bIBAONME (M3MYCCKUE BETUUYMHBI: HA OCHOBE aHaIM3a
YCIIOBHSL 3aJ]aud 3allUChIBATh KPATKOE YCIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX IS PEIICHHs 3a/Ja49H, BBHIOMPATH 3aKOHBI U (POPMYIIHI,
HeoOxoauMBbIe [T €€ pellieH s, MPOBOAUTD PACYETHI U CPABHUBATH MOTYUYEHHOE 3HaUeHHE (PU3UYECKON BETUYHHBI C U3BECTHBIMU JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEHMThH MPU TOMONM (U3HYCCKUX METOIOB, HCIIOJIBL3YS ONMHUCAHHUE HMCCICIOBAHUS, BBIJICIATH
MpoBEpsieMOoe MPEANOI0KEHNE, OLICHUBATh TPABUIBHOCTD MOPS/IKA IPOBEACHUS UCCIEAOBAHMUS, IENIaTh BHIBOIBI;

MIPOBOJIUTH OMBITHI 110 HAONIOACHHUIO (DM3UYCCKUX SIBJICHUH WU (PU3UYECKUX CBOWCTB TeN (KAUJUIAPHBIC SIBJICHHS, 3aBHCHMOCTD JIaBJICHUS
BO3llyxa OT ero o00b&Ma, TemIepaTypbl, CKOPOCTHM Mpolecca OCTHIBAHMS U HarpeBaHus IpU H3IY4EHUU OT IBETa H3IIydarolen
(mornomaroIIei) MOBEPXHOCTH, CKOPOCTh HMCIAPEHUS BOJBI OT TEMIIEPATYpPhl KHUAKOCTH U ILIOIATN € MOBEPXHOCTH, IIEKTpU3aUs Teld U
B3aMMOJICHCTBHE JJICKTPUYECKUX 3aps/IOB, B3aUMOJICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yalIHM3allds MAarHUTHBIX IIOJICH ITOCTOSIHHBIX
MarHuToB, AEUCTBUSI MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENS TIOCTOSIHHOTO TOKA):
dopMyIHpOBaTh TPOBEPSEMBbIC MPEAMONIOKECHHS, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBAaHUS, OIMUCHIBATH XOJ OMBITA W
(hopMyITPOBATH BBHIBOJIBI;

BBIMIOJHATh MPSIMBbIE W3MEpPEHUS TeMIIepaTypbl, OTHOCHUTEIBHON BIQXKHOCTH BO3IyXa, CHJIBI TOKA, HAMpPSHKEHHS C HMCHOJB30BAaHHUEM
AQHAJIOTOBBIX TPUOOPOB W JIATYMKOB (PM3MUYECKMX BEIMYUH, CPAaBHUBATH PE3YJAbTaThl HM3MEPEHHH C Yy46TOM 3aJaHHON aOCOIIOTHOMN
MOTPEIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBHCUMOCTU OJHOW (PM3UYECKON BETUYMHBI OT JPYrod C MCIOJIh30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTH
CONPOTHUBJICHUS MPOBOJHUKA OT €r0 JJIUHBI, IUIOMAIN MOMEPEYHOr0 CEUYCHUS U YAECTbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIIBI
TOKa, WIYIIETO 4Yepe3 MPOBOJHUK, OT HAMpPSHKEHHS Ha MPOBOJHUKE, MCCIEAOBAHHE IMOCIEIOBATENLHOTO U MapauIeTbHOTO COSAMHEHUM
MIPOBOJHUKOB): TJIAHUPOBATH MCCIICIOBAHUE, COOMPATh YCTAHOBKY U BBITIOJIHSTH U3MEPEHUS, CIEAys MPEAI0KECHHOMY IUTaHy, (GUKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BUJIE TaOIHI] ¥ TPa(UKOB, JIENaTh BHIBOBI IO pe3ybTaTaM HCCIEAOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEpeHUs (PU3NUECKHX BeTW4WH (yIenbHas TEMJI0EMKOCTh BEIECTBA, CONMPOTHBIICHHE NPOBOJIHWKA, paboTa u
MOIIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEAysd MPeIOKEHHOM
WHCTPYKIIUH, U BBIYUCIIATH 3HAYCHHUE BEIIUUNHBL;

coOro1aTh MpaBuiia TEXHUKKA 0€301TaCHOCTH MPH paboTe C 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHIUIIBI ICHCTBUS U3yYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPONCTB C OMOPOM Ha UX OMUcaHus (B TOM YHUCIE: CUCTEMA
OTOIJICHHSI JOMOB, THUTPOMETp, IapoBas TypOMHA, aMIIEpMETP, BOJBTMETP, CUYETUYMUK DIICKTPUUECKON SHEPTHU, SJIEKTPOOCBETUTEIIbHBIC



prOOpbI, HarpeBaTeNbHbIE AIEKTPOIPUOOPHI (IPUMEPHI), STEKTPHUUECKUE MTPETOXPAHUTEIH, FTTEKTPOMATHUT, JIEKTPOIBUTATENb TTOCTOSTHHOTO
TOKa), MCIIOJIB3YS 3HAHUSI O CBOMCTBAX M3MUYCCKUX SBJICHUN U HEOOXOIUMbBIEC (PU3UUECKHE 3aKOHOMEPHOCTH;

® pacmno3HaBaTb IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHBIE NMPUOOPHI MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHMUS, JIEKTPOCKOII, PEOCTAT), COCTABIISATh CXEMbI 3JIEKTPUUECKHUX
Lenef ¢ MmocieqoBaTeNbHbIM U MapajliebHbIM COEIUHEHUEM 3JIEMEHTOB, pa3iinyasl YCJIOBHbIE O003HAUEHUs 3JEMEHTOB 3JIEKTPHUYECKHX
Hemnei;

® [IPUBOAUTH IPUMEPHI (HAXOAUTH MH(MOPMAIUIO O IPUMEPAX) MPAKTUYECKOIO MCIIONb30BaHUS (PM3UUECKUX 3HAHUM B IOBCEAHEBHOMN >KHU3HU
st obecrieueHus: 6€30MaCHOCTH MPH 0OpallieHuu ¢ TpudopamMu U TEXHUYECKUMHU YCTPOHCTBAMHM, COXPAHEHUS 37I0POBbsl U COOIIOICHUS HOPM
JKOJIOTHYECKOTO ITOBEJICHUS B OKPYKAIOIEH CpeJe;

® OCYIIECTBIATH IMOUCK HMHPOpPMaLUMU (U3UUECKOTO cofepkaHus B IHTepHeTe, Ha OCHOBE MMEIOUMXCS 3HAHUM M NyTéM cpaBHEHUs
JOTIOJTHUTENIbHBIX HCTOYHUKOB BBIJCIATH MH(OPMAIMIO, KOTOpAs SBIISETCS MPOTHBOPEUYUBOM MIIM MOKET OBITh HEIOCTOBEPHOI;

® UCIOJIB30BaTh IIPH BBHIIOJHEHUU Y4EOHBIX 3aJaHUI HaydHO--TIONMYJSPHYIO JUTEpaTypy (PU3NUYECKOrO COAEpKaHUs, CIIPaBOYHbIE MaTepHalIbl,
pecypebl cetu MHTepHer, BiageTs npuéMaMu KOHCIEKTHPOBAHMS TEKCTa, NMpeoOpazoBaHUs MHGPOPMAIMU U3 OJHOM 3HAKOBOW CHCTEMBI B
APYIYro,

e Co31aBaThb COOCTBEHHBIC MHUCHMEHHBbIE M KPaTKHE YCTHBIE COOOIICHHS, 0000Imas MHPOPMAIMIO U3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOTO
COZIep)KaHUs, B TOM YHCIIE€ MYOJMYHO TPEACTABIATH PE3yIbTaThl MPOEKTHON HIIM MCCIIEIOBATENBCKON NESITENbHOCTH, IPH 3TOM TPaMOTHO
HCI0JIb30BaTh M3y4E€HHbII MOHATUHHBIN anmnapar Kypca (pU3UKH, CONPOBOKAATH BHICTYINIEHUE TIPE3EHTAIUEH;

® TP BBINOJIHEHUH Y4eOHBIX MPOEKTOB W MCCIEAOBAHUN (DPM3MUECKMX MPOLIECCOB PaCIpeieNiaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3a/1a4aMH, CIEIUTh 3a BBIIIOJHEHUEM IIJIaHa AEHCTBUN U KOPPEKTUPOBATh €ro, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B
JeATENIbHOCTD IPYIIIIbI, BEICTpaUBaTh KOMMYHUKAaTHBHOE B3aUMO/ICHICTBHUE, TPOSBIISASA TOTOBHOCTh pa3peliaTh KOH(IIUKTHI.

K xon1y oOyueHus B 9 kjiacce rnpeMeTHbIE pe3ynbTaThl Ha 6a30BOM YPOBHE JAOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYJaIOIMXCS YMEHUM:

® UCIOJB30BaTh IMOHATHSA: CUCTEMa OTCUE€Ta, MaTepUalbHas TOUYKAa, TPAEKTOPHsS, OTHOCUTEIBHOCTh MEXaHMYECKOrO JBHIKEHUS, Aedopmarus
(ympyras, niaacTuyeckas), TpeHUe, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KH, LIEHTP THKECTH, aOCOIIOTHO TBEPAOE TEIO,
LIEHTP THKECTU TBEPAOIO TeNa, paBHOBECHE, MEXaHMYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKajga 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIEKTPbl MCIYCKaHUS M TOIVIOUIEHMS, anbga-, 0eTa- U raMmma-
U3ITy4EeHM S, U30TOIIbI, SiIEPHAs SHEPIEeTHKA;

® DPa3IMyaTh sBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE BUKEHHE, PABHOYCKOPEHHOE MPSAMOIMHEHHOE IBU)KEHUE, CBOOOIHOE
najZieHue Tell, PaBHOMEPHOE JBMIKEHHE II0 OKPYKHOCTH, B3aHUMOJCWCTBHUE TEJ, PEAKTMBHOE MABMKEHME, KOJIeOATeIbHOE JBM)KEHUE
(3aTtyxaroume U BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC, BOJIHOBOE JABHXKEHHE, OTPAKEHHUE 3BYyKa, MPSAMOJIMHEHMHOE pacnpoCTpaHEHHUE,
OTpa)KeHHE M IPEJIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAXEHHE CBETA, pa3liokeHUe OesIoro cBeTa B CHEKTP U CIIOKEHUE CHEKTPaJIbHBIX
LIBETOB, JAWUCIIEPCUS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHENYATOro CIIEKTpa HM3IYy4EHMS) IO OINUCAHUIO HX
XapaKTEepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUMX JaHHOE (M3HUECKOE SBIICHUE;



pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (DM3MUECKUX SIBICHUN B OKPYXKArOIIeM MUpe (B TOM uncie (GU3UUecKue SBICHUS B IPUPOIE: TPHIINBBI
W OTIHBBI, JBWKeHHE IUIaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE JABM)KCHHE JKHBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB XHBOTHBIMH,
3eMJICTPSICCHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, DXO, IIBETAa TEJ, ONTUYCCKUE SIBJICHUS B MPHPOJE, OMOJOTHMUYECKOE JNEHCTBHE BHIAUMOTO,
yIbTPauOoIETOBOTO U PEHTIEHOBCKOIO M3IYYEHUM, €CTECTBEHHBINM paJlOaKTUBHBIA (OH, KOCMUYECKHE JIy4H, PaJMOAKTUBHOE U3Iy4E€HUE
MPUPOJHBIX MHUHEPAJIOB, JCHCTBUE PaIMOAKTHBHBIX M3TyUYeHUH HA OPraHW3M 4YelIOBEKa), MPH 3TOM IMEPEBOJUTHh MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJICISITH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH ) (DM3UIECKUX SBIICHUM;

OIHMCHIBATh M3YYCHHBIE CBOMCTBA TNl M (DM3UUECKUE SIBICHUS, HCIIONB3Ys (PH3NIECCKIE BEJIM YMHBI (CPETHSSI 1 MTHOBEHHAs! CKOPOCTh Tella TTPH
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, MEPEMEICHNE, MyTh, YITIOBAs CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYIrOCTH, CUJIa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHUS, BEC Tella, MMIYIbC TeJNa, WUMITYJIbC CHJIBI, MEXaHWYecKas paboTa M MOINHOCTh, IMOTEHIMAJbHAS JHEPTUsS Tela,
MOJIHATOTO HaJI MOBEPXHOCTHIO 3eMJIH, TIOTEHITHAIBHAS YHEPTHS CKATON MPYKUHBI, KHHETHYeCKast SHEPTHS, TIOJTHAs MEXaHUYeCKasi YHEPIHUs,
MepHuoj U YacToTa KojeOaHWi, [UIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb IPEJIOMICHUS CPEebl), MPH
OIMMCaHUHU IMPaBUJIbBHO TPAKTOBATb (bHSI/I‘IGCKI/IfI CMBICJT UCITOJIB3YEMBIX BCJIINYNH, 0003HaueHUs U CANHUIIbI (i)I/ISI/ILIeCK[/IX BCJIMYHMH, HAXOAUTH
(GopMyITbI, CBS3BIBAIONME JAHHYIO (M3UYECKYI0 BEIWYMHY C JPYTHMH BEIMYMHAMH, CTPOUTH TpaduKd W3yYEHHBIX 3aBUCHMOCTEH
(M3HYECKUX BEIIMYUH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3UYCCKUE SBICHUS M IPOIECCHI, HCIIONB3Ys 3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHUS,
MPUHINUI CYNEPHO3UIIMU CUJ, TPUHIUI OTHOCUTENbHOCTU ['anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYIIbCA, 3aKOHBI OTPAXKEH USl U
MPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHCHWS 3apsyIOBOTO M MAaCCOBOTO YHCEN TPH SIECPHBIX PEAKIHSIX, MPU OTOM JaBaTh CIIOBECHYIO
(opMyIHPOBKY 3aKOHA W 3allUCHIBATH €r0 MaTEMAaTHYE€CKOE BBIPAKEHUE;

OOBSACHATH (M3NYECKUE MTPOLIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIlMi MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIIATD
MIPUYUHHO- - CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSCHCHHE M3 2—3 JIOTHYECKHX IIATrOB C OMOpPOi Ha 2—3 W3y4eHHBIX CBOMCTBA (PU3MUYCCKUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB HFJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THBIC 3a/a4ydl (ONMUPAIOIIMECS HAa CHCTEMY M3 2—3 ypaBHEHHW), MCIIOJB3yS 3aKOHBI U (POPMYIbl, CBSI3bIBAIONME (DU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHAllM3a YCIOBHS 33J]a4i 3aMKMChIBAaTh KPATKOE YCIOBUE, BBISBIISTH HEJOCTAIONIME HIIH U30BITOUHBIE IaHHbBIE, BRIOUpATh
3aKOHBbI U qx)pMYJH)I, HeO6XOI[I/IMBIe AJI pCUICHUA, ITPOBOJANTH paC‘-IéTBI U OOCHUBATh PCATMCTUYIHOCTD IMOJYUCHHOI0 3SHAYCHU A (1)H3quCKOﬁ
BEITUYHHBL;

pacro3HaBaThb HpO6HeMBI, KOTOPBIC MOXXHO PCIIMTHL HPU IMOMOIIU (1)I/I3I/I‘-IGCKI/IX MCTOOB, HMCIIOJIB3Yys OMHCAHUC HCCICONOBAHUSA, BBIACIATDH
MpPOBEpsiIeMOE TPE/IIOJIOKEHHE, OLCHUBATh TPAaBHIBHOCTh MOPSAKA IPOBENEHUS WCCICIOBAaHUS, JeNaTh BBIBOJBI, MHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOJCHUN U OMBITOB;

MPOBOJMTH OMBITHI 1O HAOMIONCHHUIO (PU3MYECKUX SBICHUN MU (PU3MYECKHX CBOMCTB Tell (M3ydeHHE BTOPOro 3akoHa HploTOHA, 3aKoHa
COXpaHEHUS SHEPTHH, 3aBUCHMOCTb MIEPHOa KoJIeOaHU I MPYKUHHOTO MasITHUKA OT MAaCChl TPY3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTH OT
aMILUTUTYAbl MalbIX KoJeOaHWH, NPSMOJMHEWHOE pacIpOCTpaHEHHE CBETa, pa3lioKeHHWE Oenoro cBera B CIEKTP, M3YYCHHE CBOICTB
n300paKeHUs B TUIOCKOM 3€pKajie W CBOWCTB HM300paKEHHS MpeaMeTa B coOWparolied JuH3e, HaOII0JEeHHUE CIUIOMHBIX U JUHEHYaThIX
CHEKTPOB H3IYy4CHHS): CaMOCTOSTENFHO COOMpAaTh YCTAHOBKY M3 HM30BITOUHOrO Habopa 00OpyIOBaHUS, OMHCHIBATH XOJ OMBITA U €ro
pe3yabTaThl, (GOpMYyITHpPOBATH BHIBOIBI;



MPOBOAMTH MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeeisia cpelHee 3HaUeHne H3MepseMOil BeMUYMHBI ((JOKYCHOE pacCTOSHHE
coOuparoIei TuH3bI), 000CHOBBIBATH BEIOOP Crioco0a u3MepeHus (M3MEPUTEIIEHOTO TTPHUOopa);

MIPOBOMTH MCCIIEIOBAaHME 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH C UCIOJIb30BAaHUEM IMPSIMBIX U3MEPEHHH (3aBUCUMOCTD IYTHU OT BpEMEHHU IPU
PaBHOYCKOPEHHOM JBM)KCHHH O€3 HadallbHOW CKOPOCTH, MepHoja KoJeOaHWH MaTeMaTHYeCKOTO MasTHHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIJla OTPKEHHSI CBETa OT YIVIa MaJCHUS W yIJla MPEJIOMIICHUS OT yIjla MaJeHHUs): JIAaHUPOBATh MCCICIOBAHKUE, CAMOCTOSATEIILHO cOOMpaTh
YCTaHOBKY, (MKCHPOBATh PE3Y/IbTaThl MOJYYCHHOW 3aBUCHMOCTH (M3MUYECKUX BEIMYMH B BHUAE TAONWII U TpaduKkoB, AETaTb BHIBOJBI IO
pe3yabpTaTtaM HCCIeIOBaHMS,

MPOBOJMTH KOCBEHHBIE HM3MEpPEHHS (PU3MUECKHX BEIUYMH (CPEIHSsI CKOPOCTh M YCKOpEHHE Tella NMPU PABHOYCKOPEHHOM JIBUIKEHUH,
YCKOPEHHE CBOOOIHOTO TaJeHUs, )KECTKOCTD MPYKUHBI, KOOPPUIIMEHT TPEHUS CKOJBKEHHS, MEXaH4eckass paboTa M MOIHOCTh, YaCTOTa U
nepuoj; KoleOaHWM MaTeMaTHyecKoro M TNPYXKHHHOTO MAasTHHUKOB, OINTHYECKas CHJIa cOOMparoledl JMH3bl, paJuOaKTUBHBINA (OH):
MJAaHUPOBATh W3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH W3MEPEHHUsS, CIEAysd MPEIJIOKEHHOW WHCTPYKIUH,
BBIYHCIISITh 3HAYCHNE BEJTMYMHBI i aHAJTH3UPOBATH IMOJYICHHBIE PE3YIIbTAThI ¢ YIETOM 3aJaHHOM IMOTPENTHOCTH U3MEPEHUH;

co00IaTh MpaBuia TEXHUKH 0€3011acHOCTH pH padoTte ¢ 1abopaTopHBIM 000PYIOBAaHHUEM;

pa3nmuyaTth OCHOBHBIC NMPHU3HAKK M3YYEHHBIX (DM3MUYSCKUX MOJEICH: MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOYCUHBIH HMCTOYHUK
CBeTa, JIy4, TOHKasl JINH34, IUIaHeTapHask MOJIENb aTOMa, HyKIIOHHAs! MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepH30BaTh MPHHIIUIBI JEHCTBUS HM3Y4EHHBIX MPHUOOPOB M TEXHWYECKUX YCTPOWCTB C OMOPOW HA WX ONMUCaHUs (B TOM YHCIE:
CIUAOMETp, JATUYUKU IOJIOKEHUS, PACCTOSIHUS M YCKOPEHHs, pakKeTa, 3XOJIOT, OYKM, MEpUCKOIl, (oToammapar, ONTHYECKHE CBETOBOJPI,
CIIEKTPOCKOI, JO3MMETp, Kamepa BuiibCcOHa), HCIONB3ys 3HAHUS O CBOMCTBaxX (M3MUECKUX SBJICHUW W HEOOXOAWMBIE (U3NUYECKUe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH HM3y4EHHBIX TEXHHMYECKHX YCTPOMCTB, HM3MEPUTEIbHBIX HNPUOOPOB M TEXHOJIOTMYECKUX
MPOLIECCOB TPH PEHICHUU YJ4eOHO--TPAKTUUECKAX 33/1a4, ONTHYECKHE CXEMbI UISI TMOCTPOSHUsS HM300paKCHHWH B TUIOCKOM 3€pKaje Hu
coOuparoIe J1H3E;

MPUBOAUTH IPUMEPHI (HAXOAWTh UHMOPMAIIUIO O PUMEPAx) MPAKTHUYECKOTO MCIIONB30BaHUs (DM3MUECKUX 3HAHUM B MOBCEAHEBHOW JKHU3HH
st oOecrieueHust 6E30MaCHOCTH MPU OOpaIleHUH ¢ MPUOOpaMH U TEXHHYECKHMMH YCTPOMCTBAMU, COXPaHEHUS 37I0POBBS U COONIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBJISATh TTOUCK MHGOPMAITMU (U3NYECKOTO cojepkaHus B VIHTepHeTe, caMOCTOSTEIbHO (OpMYIHpysl MOUCKOBBIN 3alpoc, HaXOAUTh
YT OIpeJIesIeHNUs IOCTOBEPHOCTH MOIY4eHHON MH(OpMAIIMU HAa OCHOBE MMEIONMXCS 3HAHUH U JIOTIOJHUTEIbHBIX HICTOYHHUKOB;
WCIOJIL30BaTh MPH BHITIOJHEHUN YICOHBIX 3aJaHU HAYYHO--TIOMYJSPHYIO JTUTEPATYpy (M3UUECKOTO COACPKAHUs, CIIPABOYHBIE MaTEPHAIIBI,
pecypebl cetu MHTepHer, BiageTh npuéMaMu KOHCHEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpMAIMU U3 OJHOW 3HAKOBOW CHCTEMBI B
APYIyto;

cOo3J1aBaTh COOCTBEHHBIC TMCHMECHHBIC U YCTHBIC COOOIICHHS HAa OCHOBE MH(OPMAIIMU U3 HECKOJIBKUX HCTOYHUKOB (M3UYECKOTO COACPIKAHUS,
MyONUYHO TPEJCTABIATh PE3yIbTaThl MPOSKTHON WM HMCCIENOBATEIbCKOW NESTENIbHOCTH, TIPU STOM TPAaMOTHO HCIIOIB30BAaTh M3Y4CHHBIN
MOHSATUWHBINA armapaT W3y4aeMoro pasnena (QU3UKH W CONMPOBOXKIATh BBICTYIUICHHE TPE3CHTAIMEH ¢ y4éTOM O0COOEHHOCTEH ayauTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3iesioB U TeM K (mud poBbIe)
n/n MporpaMMbl Bcero ontposbHeie | IpakTuieckue o0pa3oBaTeJ/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®u3uka u €€ poJib B NO3HAHMU OKPYKAKOEro mupa (5 4acon)
bu6mmoreka [IOK
11 Pusuka - Hayka 0 mpHpoze 1 https//m.edsoo.ru/716194
bu6mmoreka [IOK
1.2 du3nyeckre BEITUYNHBI 2 1 https2/m.edso0. ru/7 416194
1.3 EcrecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 brbmrorexa HOK
' https://m.edsoo.ru/71416194
Pa3neu 2. [lepBoHayajibHble CBeJIeHHUS O CTPOEHUM BellecTBa (5 yacoB)
bu6mmorexa [JOK
2.1 Crpoenue pemecTsa 1 https://m.edsoo.ru/71416194
29 JIBr>KeHHE 1 B3aUMOACHCTBUE YaCTHUI] 5 1 bu6nmuoreka [IOK
' BCIICCTBA https://m.edsoo.ru/71416194
bu6nuorexa [JOK
2.3 ArperaTHble COCTOSHUSI BEIIECTBA 2 https:/m.eds0o. ru/7 416194
Paznen 3. iBu:keHue u B3aumojeiicreue teJa (21 gac)
bu6nuoreka [IOK
31 MexaHHHeCKoe ABIKCHHE 3 https//m.edsoo.ru/7416194
bubmuoreka [IIOK
3.2 Mnepuus, macca, nI0THOCTE 4 1 https//m.edsoo.ru/7416194
bu6mmoreka [IOK
3.3 Cuna. Bupt e 14 . 2 https//m.edsoo.ru/7f416194
Paznen 4. laBjieHue TBEpabIX TeJ, sKuaAKocTe i u razos (19 yacso)
41 [asiienue. [lepenaya naBineHus TBEPABIMU 3 bubmmotexa LIOK
‘ TeJIaMH, KU IKOCTSIMU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBneHue KU KOCTH 5 bubnmoreka [IOK



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

bubmuoreka IIOK
4.3 ATnmocheproe JaBienue > https://m.edso0.ru/7f416194
44 JleiicTBHE )KUIKOCTU U ra3a Ha MOTPYKEHHOE 6 3 bubnuoreka LIOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Pa3neu 5. Pabora u moumoctb. JHeprusi (11 yacos)
bu6mmorexa [IOK
>1 Pabora u monpocTs 2 . httpsJ//m.edsoo.ru/7f416194
bu6mmorexka [JOK
5.2 Hpoctere Mexanm3Mel S 1 https://m.edso0.ru/7f416194
bubmuoreka [IOK
53 Mexareckas sneprus 4 1 https://m.edso0.ru/7416194
Pe3epBHOE Bpems 7
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

Koau4yecrBo yacos DJIEKTPOHHBIE
o HanMeHoBaHMe pa3eJioB U TeM (uud poBbIe)
Ne n/n NPOrpaMMbl Bcero Konrpoabasie | Ipaxrirseckne o0pa3oBareJbHbIE
padoThI padoThI pecypeb
Pa3nea 1. TenioBble siBjeHus (26 yacoB)
11 C . 5 bub6muoreka [IOK
' TPOCHIE I CBOMCTRA BEIECTBA https://m.edsoo.ru/7f4181ce
bu6nunoreka [JOK
12 Tennosrie mpouecc! 21 2 S https/m.edsoo. ru/7 4181 ce
Paznen 2. djekTpuyeckne 1 MAarHUTHbBIE siBJIeHNUs (36 4acoB)
21 DJIEKTpUYECKUE 3apsifibl. 3apsHKEHHbIE Tella 7 1 bubnmnoreka [IOK
' 1 MX B3aUMOJICHCTBHE https//m.edsoo.ru/7f4181ce
. . bubmmoreka [IOK
2.2 [ToCTOSTHHBII STIEKTPHIECKHI TOK 19 1 8 https/m.edsoo.ru/7 #4181 ce
bu6mmoreka [IOK
23 MarHuTHbiC ABJICHHS 6 . 3 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHasi UH us 4 bubmorera OK
' p She https://m.edsoo.ru/7f4181ce
PesepBHOE Bpems 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5) 17



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

Koau4yecrBo yacos DJIEKTPOHHBIE
o HanMeHoBaHMe pa3eJioB U TeM (uud poBbIe)
Ne n/n NporpaMmmbl Bcero Konrponshbie | IpaxTideckue o0pa3oBareJjibHbIE
padoThI padoThI pecypeb
Pa3znea 1. Mexannueckue siBjieHusi (40 yacon)
11 MexaHHUUYeCcKOe IBHXKEHHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITH CaAHHSI https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
12 BanmonericTsne Tex 20 L 3 https:/m.edsoo.ru741ada6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHCHHS 10 1 3 hitps/m.edsoo.ru/7 f41ada6
Paznen 2. Mexannueckue KoJie0aHus M BoJHbI (15 yacoB)
51 M 5 - 3 bu6mnoreka IIOK
' CXAITHECIHE KOJCOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnnueckrue BOJTHBI. 3BYK 8 1 3 https2/m.eds00. ru/741ada6
Pa3neu 3. Diie KTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (6 yacoB)
31 DJIEKTPOMAarHuTHOE TOJIe U 5 1 9 bubnuoreka [IOK
' 9JICKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Paznen 4. CeeToBble siBjieHus (15 yacoB)
bu6mmoreka [IOK
4.1 3aKoHBI paCIPOCTPAaHEHHUS CBETA 6 2 https/m.eds00. ru/741ada6
bu6mmoreka [IOK
4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 https7/m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
4.3 Paznoxenue 6enoro cBera B CEKTP 3 1 2 https/m.edsoo.ru/741a4a6
Pa3nea 5. KBanroBble siBjienusi 17 4acoB)
bu6mmoreka [IOK
5.1 Hcnyckanve 1 morionieHue CBeTa aroMOM 4 1 https7/m.edsoo.ru/741a4a6



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK
5.2 CTpocnue aToMHOrO 51pa 6 1 https://m.edsoo.ru/7 f41a4a6
bu6mmoreka [IOK
53 “AnepHeie peakun ! 1 https://m.edsoo.ru/7f41a4a6
Pa3neu 6. [loBTopenue (9 yacon)
6.1 [ToBTOpEeHME 1 0000ITICHNE CONEePKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢u3uku 3a 7-9 xacc https://m.edsoo.ru/7f41a4a6
OBHIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 27



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

IIpuioxkenue Kk padodeil mporpamme
«®opMbl yuyeTa padoueii MporpaMMbl BOCIIMTAHHS
Bocnumamensnotit nomenyuan npeomema «Pusuxa» peanusyercs yepes:

* noOyx/ieHrne o0yJaroImxcst COONII0IaTh Ha YPOKe OOLIENPUHATHIE HOPMbI TOBECHUS, TPaBUia OOIIEHHS CO CTapIMMU (TIearornuecKUMH pabOTH UKaMH )
U CBEPCTHUKAMHU (00yJarOUMMHUCS), PUHIUIIBI y4eOHON TUCIUIUIMHBI U CaMOOpTraHu3auu. MeTo/Ibl U MprueMbl: 00CYKAeHHE MPaBUIT OOIIEHUS CO
CTapmMMH (YIUTEISAMH) U CBEPCTHUKAMU (IIIKOJIbHUKAMH ), TTPUHITUITBI YAEOHOM JUCITUTIIIMHBI U CAMOOPTaHU3AIUH;

* IpUBJICUCHUE BHUMAHHS O0YJaIONMXCsl K IIEHHOCTHOMY aCTleKTy M3y4aeMbIX Ha YPOKax MPEIMETOB, IBIECHUN, COOBITHI uepe3: oOpallieHue BHU MaHUS Ha
HPABCTBCHHBIC ACTICKTHI HAYYHBIX OTKPBITUI, KOTOPBIE M3YJalOTCsl B IAHHBI MOMEHT Ha YPOKe; Ha MPEACTaBUTENICH YICHBIX, CBA3aHHBIX C U3y4acMbIMU B
JAHHBIII MOMEHT TeMaMH, Ha TOT BKJIa/l, KOTOPBI OHU BHECIIM B Pa3BUTHE HAIlle CTPaHbl U MUPA, HA JOCTOMHBIE MOIpaskaHUsI IPUMEPBI UX KHU3HU, HA
MOTHBBI UX TIOCTYIKOB. METO/bI M TPUEMBI: OPTaHU3AIIHS pA0OTHI C MOTY4aeMON Ha YPOKE COIMAIBHO — 3HAYMMOW HH(OpMalnei, THUIIHUPOBAHUE €€
00CY)KIeHN S, BHICKa3bIBAHUSI 00YJAIOIIMICSI CBOETO MHEHUSI, BHIPAOOTKH CBOETO OTHOIICHHS,

* HCIOJIb30BaHHE BOCIUTATENbHBIX BO3MOKHOCTEH COJIepKaHusl yueOHOTO npeameTa s GopMupoBaHus y 00ydaroImMXcss POCCHHUCKUX TPAAUIIMOHH bIX
JYXOBHO-HPaBCTBEHHBIX M COITMOKYJIBTYPHBIX IIEHHOCTEH. METObI ¥ IPUEMBI: IEMOHCTPAIIHS IETSIM IMPUMEpa OTBETCTBEHHOTO, TPaXKIAHCKOTO TTOBEIEHUS,
MPOSIBJICHU S YETIOBEKOIIOOMS 1 10OpOCEpIEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIMX TEKCTOB ISl YTEHUS, 3a/1a4 [yl pelleHus1, MPoOIeMHBIX CUTYyall i
U1 00CYXKJIeHUs B KiIacce);

* BRIIIOYEHHE B YPOK UTPOBBIX IPOIEAYDP, KOTOPBIE TIOMOTAIOT MOIAEPKaTh MOTUBALIMIO O0YJAIOIMXCSl K TIOJTYYSHHIO 3HAaHU W, HATAXKUBAHUIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOLICHUH B KJIacCe, TOMOTal0T YCTAHOBIIEHUIO JOOpOXKETaTeIbHOM aTMOC(epbl BO BpeMs YpOKa,

* IPUMCHEHHUE Ha YPOKE HHTEPAKTUBHBIX (JOPM pabOThI, CTUMYIUPYIONMX MO3HABATEIHHYIO MOTHBAIUIO O0YJAIOLIXCSL.

* MpUMEHEHHE TPYIITOBOI PabOThI UK PA0OTHI B IMapax, KOTOPhIE CIIOCOOCTBYIOT PAa3BUTHIO HABBIKOB KOMaHIHOHM PaOOTHI M B3aUMOJICHCTBUIO C APYTHMH
00yJaronmMHucs.

* BBIOOp M MCIIOJIB30BAHUE HA YPOKAX METO/0B, METOJIUK, TEXHOJIOTHH, OKa3bIBAIONMX BOCIIHMTATEIbHOE BO3CHCTBIE HA IMYHOCTh B COOTBETCTBUU C
BOCITUTATEIbHBIM UJICAJIOM, LIEJIBIO U 3a/la4aMU BOCIIUTAHUS;

* THUIIMUPOBAHUE U TIOIICPIKKA UCCIEAOBATEIBCKOM JIEATENFHOCTH MIKOJFHUKOB B (hOpME BKITIOUEHHUS B YPOK PA3NUUYHBIX HCCIEAOBATEIBCKUX 3aJaHUN U
3aj1a4, 4TO JaeT BO3MOKHOCTH 00yJaroMMCs TPHOOPECTH HABBIKUA CAMOCTOSITEIEHOTO PENIEHUsI TEOPETUYECKO MPOOIeMBbl, TeHEPUPOBAHUS M OOPMIICHUS
COOCTBEHHBIX TUIIOTE3, YBRXKUTEIBHOTO OTHOIICHUS K UY)KUM K€M, TyOJTUYHOTO BBICTYILJICHUS,

apryMEHTHPOBAHUS U OTCTAaUBAHMUSI CBOECH TOUKM 3peHHs. MeTOIbl ¥ MPUEMBbI: pean3alis HHINBUIYaIbHBIX H TPYIIIOBBIX HCCIIE0BATENBCKIX TPOEKTOB.

* YCTAaHOBJICHUE YBAXKUTEIBHBIX, JTJOBEPUTEIBHBIX, He(HOPMATEHBIX OTHOIICHHI MEXITy YIUTEIeM M YYCHHKaMH, CO3aHNEe Ha YPOKaX dMOIMOHAIBH O-
KOM(OPTHOM Cpenbl;

* opranu3anus medcTBa MOTUBUPOBAHHBIX M OPYAMPOBAHHBIX YUAIIMXCS HAJ] X HEYCIIEBAIOIIM MU OJHOKIACCHUKAMH, JAIOIIETO IIKOJIFHUKAM COI[MAIBHO
3HAQYMMBIN ONBIT COTPYAHNYECTBA U B3AUMHOM IIOMOLA.

MeTo/pl U IpUEMBI: HACTABHUYECTBO.



