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IosicHuTeTIbHAS 3aNIHCKA

[Tporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTABIICHA HA OCHOBE MOJIOKEHUN U
TpeOOBaHMK K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeiIbHON MPOrpaMMBl,
npencrasieHHbix B ®I'OC 000, a rtakke ¢ yuétom (enepanbHON pabodeil mporpamMMbl BOCIHMTAaHUS WU
Konnenuuu npenopaBanust yaeoHoro npeamera «Ousmnkay.

Conmepxanue mporpamMmbl 1m0 (U3MKE HampaBiIeHO Ha (OPMHPOBAHME ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYAIONIMXCS M OpPraHU3alMi0 W3ydeHHUs (PU3UKU Ha JeITEeIbHOCTHON OCHOBE. B mporpamme mo
¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO mpeamera B peamm3anuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METANpPEeAMETHBIM pe3yibTaTaM OOyueHHUs, a TaKKe MEXIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOTI'O OOIIIET0 00pa3oBaHusl.

[Iporpamma no ¢u3uKe ycTaHABJIMBACT paclpelesieHne yueOHOTO Marepuana 1o rojaMm oOydeHus (Imo
KJjlaccam), IpeajaraeT MPUMEPHYIO IOCIEeI0BaTENIbHOCTh M3YyYEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE DPa3BUTHUS
MIPEIMETHOTO COAEpKAHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.

[IporpamMma no ¢usuke pazpaboTaHa C LEIbIO OKa3aHUSI METOJUYECKON MOMOIIM YYUTENIO B CO3JaHUU
paboyeil mporpaMMbl 10 y4eOHOMY MTPEIMETY.

®uznka SABISIETCS CHUCTEMOOOPA3yIOUIUM JUIsl €CTECTBEHHO-HAYUHbBIX YYEOHBIX NMPEAMETOB, MOCKOJIbKY
(bu3UYeCcKue 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB U SIBJICHUHN, N3y4aeMbIX XUMUEH, OHOJIOTHEH, aCTPOHOMUEH U
¢busnueckoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHUpa, MperocTaBisieT Hauboliee
siCHbIe 00pa31bl IPUMEHEHHUsI HayYHOT0 METO/1a MO3HAHUS, TO €CTh CI0c00a MOTy4eHHUs TOCTOBEPHBIX 3HAHUN O
MHUDE.

OpHa W3 THaBHBIX 3aa4 (U3NYECKOro 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUsS COCTOUT B
(bopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00yJaroninxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE NpEIIOJaraeT OBJaJCHUE CIEAYIOUIUMHU KOMIIETEHTHOCTSMU,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAyYHYIO T'PaMOTHOCTb!

®  Hay4yHO OOBSICHATH SIBJICHUS;

®  OLCHMBAThH M IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIE0BAHUS;

®  UHTEPIPETUPOBaTh JaHHbIE W MHCIOJIb30BaTh HAy4YHbIE JOKA3aTeNbCTBA JUIA
MIOJIy4EeHHUs1 BBIBOJIOB.

emn wm3ydyeHuss u3uku Ha YpOBHE OCHOBHOTO oOImIero oopazoBaHus ompeaeieHbl B Konmemmumn
npernojaBanus yyeOHoro npeamera «®dusuka» B oOpas3oBaTesbHBIX opraHusauusax Poccuiickoit ®dexnepaunm,
peanu3ylolMX OCHOBHbIE 00mIe00pa3oBaTeNbHbIe MPOrpaMMbl, YTBepkAEHHOW pemenueM Komterun
MunucrtepcTBa npocsernieHus: Poccuiickoii @enepanuu (mpotokoi ot 3 aexadpst 2019 r. Ne [1K-4BH).

Hesn nzyyenus GU3UKM:

e  npuoOpeTeHHe UHTEepeca U CTPEMIIEHHUs O0yJaloIUXCsl K HAYYHOMY M3Y4YEHUIO IPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e  pa3BUTHE TMIPEJCTABIEHUM O HAydyHOM MeTOJe IMO3HaHus U  (OpPMHUPOBAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e  (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa HM3y4eHUS OCHOB CTPOCHHUs
MaTepuu U (QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHY;

e  (opmHpOBaHHE NPEACTaBICHUN O poiaM (PU3MKM [UId Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

®  pa3BUTHE TMIPEACTABIEHUMH O BO3MOXHBIX cdepax Oynymeidl mnpodeccuoHalIbHON
NeATeNbHOCTH, CBA3aHHOM C (PU3MKOH, MOArOTOBKA K JajbHEHIIeMy 00y4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre STHX ILeNed mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs
o0ecreunBaeTcsi pelIeHneM CIeIyIoLnX 3a1a4:

e  npuoOpeTeHHe 3HAHUK O JAUCKPETHOM CTPOEHHUM BEIECTBA, O MEXaHUYECKHUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSAX;

e  npuoOpeTeHHe YMEHUI OMUCHIBATh U OOBICHATH (PU3MUYECKHE SBJICHUS C MCIIOJIB30BaHUEM
MOJIyYEHHBIX 3HAHUIA;

®  OCBOCHHE METOJIOB pELIEHUS MPOCTEUIINX PAacU€THBIX 337ad C HCIOJb30BaHUEM
(bu3nUecKux Moiesel, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 337a4;

e  pa3BUTHE YMEHMH HAOIIOAATh MPUPOAHBIE SBJICHUS U BBINOJHATH OMBITHI, JAOOPATOPHBIE
paloThI M SKCIIEpUMEHTAIbHbIE UCCIICAOBAHUS C UCTIOIB30BAHNEM U3MEPHUTEIBHBIX IPUOOPOB;



e OocBOCHHME MNPHUEMOB paboThl ¢ HHPOpMaIUe (U3NIECKOTO COJEPIKAHMS, BKIIOUYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHMSX (U3MKH, aHAIW3 W KPUTHYECKOE OIICHUBaHHE
uHbOpMaLnu;
®  3HAKOMCTBO cO chepamu mpodeccHnoHAIBHON JeSITeNFHOCTH, CBS3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3HUECKON HAYKH.
Ha u3ydenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0011ero oOpa3oBaHusi OTBOIUTCS 238
JacoB: B 7 kiacce — 68 gacoB (2 gyaca B Heseno), B 8 kiacce — 68 gacoB (2 yaca B Hezento), B 9 kiacce — 102
qaca (3 yaca B HEJZIEII0).

[Ipemnaraemeiii B mporpamMe 1o (U3MKe TepedeHb 1ab0paTOpHBIX pPAa0OT W  OMNBITOB HOCHT
PEKOMEHIaTeIbHBIN XapaKTep, YUUTEIb JeJaeT BHIOOp MPOBeACHUs 1ab0paTOPHBIX padOT M OMBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH OOYYarOIIUXCs, CIUCKAa SKCIICPUMEHTAIBHBIX 3aJaHHM, MpEIIaracMbIX B
pamMKax OCHOBHOTO rOCYIapCTBEHHOTO dK3aMeHa Mo (PHu3uKe.

Coaepixkanue o0yueHust

7 KIIACC

Pazgea 1. @u3uka u e€ pojib B NO3HAHUHU OKPYKAKOILEr0 MUpa.

dusnka — Hayka o mpupoje. SBnenuss npupoasl. Ousznyeckue SIBICHUSA: MEXaHWYECKUE, TEIIOBBIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBHIC.

®dusnueckue BeMuuuHBL. M3mepenue ¢usnueckux BenuuuH. Pusnueckue npubopel. [lorpemHocTs
n3MepeHnil. MexayHapoaHas CUCTEMA €IUHUII.

Kax ¢usuka u apyrue ectecTBeHHbIE HAyKH W3Yy4aloT MpUpoAy. EcTecTBeHHO-HAyYHBIN METO 1 TIO3HAHUSI:
HaONIOZICHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABHIKEHUE THUIOTE3, SKCIIEPUMEHT MO TPOBEPKE THIOTE3,
o0bscHeHne HabmomaeMoro sBieHus. Onucanue GU3NIECKuX SBJICHUHA C TIOMOTIBIO0 MOICIIEH.

Hemoncmpayuu.

1. MexaHunueckue, TEIIOBbIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.
2. ®wusuyeckue TPUOOPHI W TpOLEIypa MPSIMBIX HU3MEPEHHH aHAJOTOBBIM M IHU(GPOBBIM
pudopoOM.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenue LEeHbI AETICHUS IKAIbl U3MEPUTEIBHOTO pUdOpa.

2. HM3mepeHue pacCcTOsHHIA.

3. HN3mepenue o06bEMa KUIKOCTH U TBEPAOTO TEa.

4. Ompenenenue pa3MepoB MajbIX TeJl.

5. H3mepenuwe TtemmepaTypbl MpH TOMOIIM >KUAKOCTHOTO TEpMOMETpa U JlaT4YMKa
TEeMIIepaTyphl.

6. IlpoBeneHue wuccienoBaHUs [0 MPOBEPKE THUIIOTE3bl: JAIbHOCTH IMOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA.

JIBukenue yacTuil BemiecTBa. CBsi3b CKOPOCTH JBIDKEHHS YacTUIl C TeMmIieparypoil. bpoyHoBckoe
nsuxenue, nuddysus. BzanmoaelicTBre 4acTull BEIeCTBa: MPUTSHKEHUE U OTTATKHUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIIMYECKHUX) TEI.
B3aumocBs3bp Mexay CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHO-MOJICKYIISPHBIM
ctpoeHrueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO ABMKEHUS.
2. Habmogenue nuddysun.
3. HaOmogenue sBIeHUM, OOBACHSAIONMXCA NPUTSHKECHHEM WIM OTTAIKUBAHHEM YaCTHII
BEIIECTBA.
Jlabopamopuwvie pabomot u onvimol.
1. OueHka quameTpa aToMa METOJIOM PSJIOB (C UCTIONB30BaHUEM (QoTorpaduii).
2. OnbIThI O HAOIIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.
3. OnbIThI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexanuueckoe nBmxeHue. PaBHomepHoe n HepaBHOMeEpHOE ABMkeHUE. CxopocTh. CpemHsisi CKOPOCTb
MIPY HEPABHOMEPHOM JIBHKEHUH. Pacy€r myTu v BpeMeHH IBIKEHUSI.



SBnenue uHepuuu. 3aKOH UHEpUUU. B3aumoeiicTBre Ten Kak MpUYMHA U3MEHEHUS! CKOPOCTH JBUKECHUS

Tesn. Macca kak Mepa uHepTHOCTH Tena. [1noTHocTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJI B
eIuHuIEe 00bEMA BELIECTBA.

Cuna kak xapakTepucTHka B3aumojeicTBus Ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl

IIOMOIIBIO AUHAMOMETpA. SIBlIeHHE TAroTeHus U cuia TskecTH. Cuila TS)KECTH Ha ApYyrux IutaHerax. Bec Tena.
Hesecomocth. CroxeHue cuil, HalpaBiICHHbIX [0 OJHOW mHpsiMol. PaBHoxelicTByromas cui. Cuia TpeHHUS.
TpeHue CKOJIbKEHHs U TpeHUE NIOKOs. TpeHue B IpUpOIe U TEXHUKE.

Jemoncmpayuu.
1. HaGmoneHneMexaHn4eCKOTOBUKEHUATENA.
2. H3mepeHne CKOPOCTH MPSMOJIMHEWHOTO ABHKEHHS.
3. HaOmogeHnue sBICHUS HHEPIIHHL.
4. HabmroneHue n3MEHEHUs! CKOPOCTH IIPU B3aUMOJICHCTBUH TEII.
5. CpaBHeHue mMacc 1o B3aUMOJICHCTBUIO TEl.
6. CroxeHue CuII, HAIPaBJICHHBIX 10 OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Omnpenenenne CKOpOCTH pPaBHOMEPHOIO JBWKEHHS (IIapuKa B KHUJIKOCTH, MOJEIU
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OrmpeneneHne CpeaHE CKOPOCTH CKOJIBXKEHHS Opycka WM IIapuka M0 HAKIOHHON
IJIOCKOCTH.
3. OmpeneneHne MIOTHOCTH TBEPIOTO Tela.
4. OmnbITHl, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTh pacTsKeHUs (nedopmarii) MpPYy>KUHBI OT
MIPUIIOKEHHOMN CHUIIBI.
5. OnbIThl, TEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIBI TPEHUS CKOJBXKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTE.
Pasznea 4. /laByienne TBEPABIX TeJl, J)KUAKOCTEH U ra3oB.
Hasnenue. CriocoObl yMEHBIICHUs] U yBEIUYEHHUs AaBiieHus. JlaBieHue rasa. 3aBUCUMOCTh JaBJICHUS

rasza ot 00bpéma, Temnepatypsl. [lepenada gaBieHust TBEPALIMU TEIAMH, )KUAKOCTSIMHU U ra3aMu. 3akoH [lackars.
[THeBMaTHYeCKe MamIMHBI. 3aBUCUMOCThH JAaBJICHUS JKUIKOCTH OT TIyOWHBI. ['mapocTaTHdecKuil mapamokc.
Coobmaromuecs cocyabl. [ mapaBindeckie MeXaHU3MBbI.

AtMmocdepa 3emnn u arMocdepHoe AaBieHue. [[puuuHbI CylecTBOBaHUS BO3IYITHONW 000JI0YKH 3EMITH.

OmneiT Toppuuennu. M3mepenue arMocepHOTO AaBiieHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Tpubopsl 11 u3mepenus: aTMochepHOro 1aBiICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha NOTpYyXKEHHOE B HHUX Tello. BrITanmkuBaromas (apxuMenoBa) cuia. 3akoH

Apxumena. [naBanue ten.BoznyxomiaBanue.

Jemoncmpayuu.
1. 3aBucumocCTb JaBiI€HUS ra3a OT TEMIEPATYPHI.
2. llepenaua gaBieHUS KUIKOCTHIO M FA30M.
3. CooOlmaromnuecs: COCyIbl.
4, TmapaBnudeckuil mpecc.
5. IlposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
6. 3aBHCHMOCTH BBITAJIKUBAIOIICH CHUJIBI OT 00BEMA MOTPYKEHHON YaCcTH TeNa U MIOTHOCTH
AKHUJKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOUICH CHUIIbI BECY BHITECHEHHOM KHUAKOCTH.
8. VYcnoBue miuaBaHUs TeJ: MJIaBaHHUE WM MOTPYKEHUE TeN B 3aBUCUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopuwvie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjE OT 00bEMa MOTrpYyXKEHHOH B >KUIKOCTb
YacTH TeJa.
2. OrmpeneneHne BHITAIKABAIOLICH CHIIBI, AEHCTBYIOLIEH Ha TeJO, MOTPYKEHHOE B KHUIKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIECH CHUIIBI, JEMCTBYIOIIECH HAa TENO B )KUJIKOCTH, OT
Macchl Tena.
4.  OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAIKUBAOIIEH CHIIBI, AEHCTBYIOIIEH Ha TENO
B KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUJIKOCTb YaCTH TeJa U OT INIOTHOCTH JKUIAKOCTH.
5. KonctpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHE JIOAKM M OIpeaereHue eé
IPY30II0AbEMHOCTH.
Pa3nea 5. PaGora u MomHOCTb. JHEpIrus.
Mexanunueckasi pabota. MOITHOCTb.



[IpocThie MeXaHU3MBI: pbIuar, O6J0K, HAKIOHHAs IJIOCKOCTh. [IpaBuino paBHOBecHs peidara. [IpumeneHnue
MpaBWJIa paBHOBECHS pbIdara K O70ky. «3osoToe npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [Ipocteie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexanuueckast sHeprus. Kunernudeckas W mnoTeHIuanbHas sHeprus. lIpeBpaienue ojHOTO BHUIA
MEXaHUYECKOM PHEPTUU B IpYroil. 3aKOHCOXPAHEHUSIPHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopusvie padomot u onvimel.

1. Omnpenenenuie pabOTBl CHIBI TPEHHS TMPH PABHOMEPHOM JIBIDKEHUW Tella TI0
TOPU30HTAIBHON IIOBEPXHOCTH.

2. HWccrnenoBanue yCIOBUH paBHOBECHS phIyara.

3. WM3wmepenne KII/l HaKJIOHHON TIOCKOCTH.

4. MH3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOUN SHEPIUH.

8 KUIIACC

Paznen 6. TenioBble siBIeHHS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO--KMHETHUYECKOW TEOPUH CTPOCHHMs BemiecTBa. Macca U pa3mepbl
aTOMOB M MOJIeKYJI. OTBITHI, MTOATBEP)KIAIOIINE OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KHHETHYECKON TEOPHUH.

Mopnenu TBEPIOTO, XKUAKOTO M raz000pa3HOro COCTOSHMN BemiecTBa. Kpucraminueckue n amopgHbie
tena. OOBsICHEHHE CBOWCTB Ta30B, JKUJIKOCTEM W TBEPABIX TEl HA OCHOBE IIOJOXEHUN MOJEKYISpHO-
-KMHETUYeCKOM Teopur. CMaunBaHue U KaMWUISIPHBIE SABJICHUS. TEMIoBoe paCIIupEHUE U CKATHE.

Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMIKEHUS YaCTHUIl. BHYTpEHHSSI YHEprusi.
CriocoOpl M3MEHEHHSI BHYTPEHHEH JHEpPruu: Teruionepeaada M coBeplieHHe padoThl. Buasl Teruonepenauu:
TETTOTIPOBOTHOCTH, KOHBEKIIHS, U3TyICHHE.

KomnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemIooOMEH W TEIIOBOE paBHOBECHE.
VYpaBuenue TtersoBoro OanaHca. [lmaBnenne u oTBepAeBaHUE KPUCTALTMYECKUX BEMISCTB. Y AeTbHAs TEIJIOTa
mnaBneHus. [lapooOpa3zoBanue u koHneHcanus. Vcnapenue. Kumenue. YaenpHas TemiaoTa mapooOpa3oBaHMsL.
3aBUCUMOCTb TEMIEPaTypbl KUIIEHUS OT aTMOC(EPHOTO JaBIICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeabHasl TEMJI0Ta CTOPaHUSL.

[Tpunnumer padots! TemaoBbix aurareneit KIT/[ TeruioBoro neuratens. TeroBsie IBUTATEIN U 3aIllATA
OKpY)Karolenl Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue quddysun.
Habmonenue siBjaeHU cMadynBaHUS M KaIUJUTSIPHBIX SIBJICHHIM.
Habmroienue TemnoBoro pacimupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBusna u3smepeHus Temneparypsl.
Buns! Tenonepenaun.
OxnaxkJiIeHue Mpu COBEPLICHUHN PAOOTHI.
Harpeanue npu coBepiieHUN pabOThl BHEUTHUMH CHUIAMH.
0. CpaBHeHue Tero EMKOCTEN pa3InYHbIX BEIIECTB.
1. HaOmronenue KuieHus.
12. HalGnroneHue moCcTOSHCTBA TeMIIEpaTyphl P TJIaBJICHUU.
13. Mojgenu TEeIIOBBIX IBATATEIEH.
Jlabopamopuwvie padomot u onvimel.
1. OmnpIThl O OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.
2.  OmnbITHI O BRIPAIIMBAHHUIO KPUCTAIIOB TIOBAPEHHOM COJIM HIIK caxapa.
3. OnbIThI M0 HAOIIOACHUIO TETMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TETI.
4. OmpeneneHue JaBICHUS BO3/IyXa B OAaJUIOHE IIMPUIIA.
5. OmnbIThl, JIEMOHCTPUPYIOIIME 3aBHUCUMOCTh JIaBJICHHUS BO3[yXa OT e€ro oOnéMa
HarpeBaHUs WU OXJIAKICHUS.
6. IlpoBepka ruUMOTE3bl JMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUECKOHN TpyOKe OT TEMIIepPATypHI.
7. HaOmogeHne W3MEHEHUsS BHYTPEHHEW HHEPrUM Tela B pe3ylbTare Temionepenadyd u
paboThI BHEIITHUX CHIL.
8. MHccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEUIMBAHUHU XOJIOJHON M ropsiueii BObI.
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9. Ormpenenenre KOJUYECTBA TEIJIOTHI, OIYYEHHOTO BOAOHM MpHU TEMJI00OMEHE ¢ HarpeThiM
METAJNINYECKUM LIMIMHAPOM.

10. Omnpenenenue yaenbsHOM TEMIOEMKOCTH BELIECTBA.

11. Hccnenosanue mpoiiecca uCapeHusl.

12. Omnpenenenne OTHOCUTEILHOM BIAKHOCTH BO3TyXa.

13. Omnpenenenue yaenbHOU TEIIOTHI IUIABICHUSA JIbJIA.

Pa3nes 7. DiiekTpryeckue 1 MATHUTHBIE SIBJICHUS.

Onektpusarusi Ten. [[Ba poma SIeKTpUYECKUX 3apsAnoB. B3aumopeicTBue 3apsiKEeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJEUCTBUS 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3apsiIoB U PACCTOSIHUS MEXAY
TeJIaMu).

Onexrpuueckoe noyie. HanpsxEHHOCT 3neKTpuueckoro nojs. [IpuHuun cyneprno3unmn 31eKTpUIecKux
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snexTtpuueckux 3apsaoB. OJEMEHTapHbI 3iekTpuueckuil 3apsia.  CrpoeHue aroma.
[TpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

DneKTpUYeCKUil TOK. YCIIOBUS CYHIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. VICTOYHHMKM MOCTOSIHHOTO TOKA.
JIecTBUS AJIEKTPUYECKOTO TOKA (TEIJIOBOE, XMMHMUYECKOE, MAarHUTHOE). DJIEKTPUYECKHH TOK B JKUAKOCTIX U
razax.

Onexktpuueckass uenb. Cuia TOKa. OnekTpuueckoe HampsbkeHue. CompoTHBIEHHE NPOBOJHUKA.
VYaenpHOE cONpoTUBIIEHHE BellecTBa. 3akoH Oma ans yuyactka uenu. IlocnenoBarenbHoe W mapaijienbHOE
COEIMHEHHE MPOBOTHUKOB.

Pa6ota 1 MOIIHOCTD 3neKTpudeckoro Toka. 3akoH Jxoymns—JIenna. Dnekrpudeckue enu U NoTpeduTenn
AJIeKTpUYecKoi sHepruu B ObITY. KopoTkoe 3ambIKaHuE.

[ToctostHHbIE MarHuThHl. B3auMojielicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moJie. MarHuTHOE MoJie
3emMiIM M ero 3HadeHue s ku3HM Ha 3emute. OnbeiT Opcrena. MarHuTHOe IOJIE 3IEKTPUYECKOTO TOKa.
[IpumeHeHne >JIEKTPOMAarHUTOB B TEXHHKE. JlelicTBUE MarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb MMOCTOSHHOIO TOKa. VMCronb30BaHUE JEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIOpTE.

OnbiTel @apazes. SIBieHUE 5>JI€KTPOMAarHUTHOM WHAYKUUH. [IpaBuno JleHma. DnexrtporeHeparop.
CriocoObl MoTydeHus ANIEKTPUUIECKON SHEPTUH. DIIEKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTUHU.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa posa 3MEeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTH4ecKas UHIYKIIHS.
3aKOH COXPAaHEHUS NEKTPUUECKUX 3aPAI0B.
[IpoBOTHUKYU U TUAIIEKTPUKHU.
MonenupoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
W cTouHMKY TOCTOSIHHOTO TOKA.
JlericTBuUA 3IIEKTPUYECKOTO TOKA.
0. DnexkTpu4eckuii TOK B )KHIKOCTH.
1. Ta3oBbIH pa3ps.
12. M3mepeHue CUIIbI TOKa aMIEPMETPOM.
13. M3mepeHue 311eKTpUIEeCKOro HaMPsHKEHUS BOJIBTMETPOM.
14. PeocraT u Mara3uH COIPOTUBJICHHIA.
15. BzaumopeiicTBHE MOCTOSIHHBIX MAarHUTOB.
16. MogaenupoBaHie HEBO3MOKHOCTH Pa3/IeeHuUs TIOII0OCOB MarHuTa.
17. MopaenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmepIT Opcrena.
19. MarnuTtHoe noJie Toka. DJIeKTPOMarHur.
20. /leiicTBHE MarHUTHOTO IOJISL HA TPOBOJIHUK C TOKOM.
21. DnexTpoABHUraTenb MOCTOSHHOTO TOKA.
22. WccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.
23. OmnbiTer Dapanes.
24. 3aBUCHMOCTb HANPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBHUIl €r0 BO3HUKHOBEHHMS.
25. DnexTporeHeparop MOCTOSHHOIO TOKA.
Jlabopamopusie pabomot u onvimol.
1.  OnbITl O HAOTIONEHHIO IEKTPU3ALMH TEJI HHAYKIHEH U IPU COMPUKOCHOBEHHH.
2. MHccnenoBanue IEHCTBHS AIEKTPUUECKOTO MOJIS HA TPOBOIHUKH U JUAIEKTPHKH.

RN R~wNE



COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbl TOKA.
H3Mepenne u perynmpoBaHUe HAIPSKECHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO YEpPE3 PE3UCTOP, OT CONPOTHUBIICHUS
pEe3UCTOpa U HATIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOLUIUE 3aBUCUMOCTb 3JIEKTPUUECKOTO COIPOTHBIIEHUS IPOBOJHUKA
OT €ro JUIMHBI, IUIOIIA/IA MOTIEPEUHOT0 CEYEHUs U MaTepHala.

8. HpOBepKa ImpaBHJia CJIOXKCHUSA HaHpﬂ)KeHI/If/'I IIpyu 1oCjaeaA0BaTCIIbHOM COCAMHCHUU ABYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia JJsi CUIIBI TOKA IPH NMAapaJUIETHHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPHUECKOTO TOKA, UIYIIETO YEPe3 PE3UCTOP.

11. Omnpenenenne MOITHOCTH ICKTPUUECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. WccnenmoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIOUKY, OT HANpPsDKCHUS HA

IS

HEH.

13. Omnpenenenne KIIJI HarpeBaTens.

14. WccnenoBaHre MarHUTHOTO B3aUMOJCHCTBUS MTOCTOSTHHBIX MAarHUTOB.

15. H3ydeHwe MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPU UX 00OBbEIMHEHUH U Pa3/ICTICHUN.

16. HccnenoBanue ACWCTBHS AIEKTPUICCKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIbI B3aMMOJICUCTBUSI KATYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKa M HAMPaBJICHUS TOKA B KaTYIIIKE.

18. N3ydenwe neHCTBUS MAarHATHOTO TIOJIS HA TIPOBOHHUK C TOKOM.

19. KonctpynpoBaHue U H3y4eHHE paOOTHI AIIEKTPOBUATATEIIS.

20. M3mepenwne KIIJ1 amekTpoBUTaTEIEHOW YCTAHOBKH.

21. OneITBI TO HWCCIICIOBAHUIO SIBJICHUS DJIICKTPOMArHUTHOW WHIYKIIMH: HCCIICJOBaHHE
VM3MEHEHUW 3HAYCHUSI ¥ HAMPABJICHUSI WHYKITMOHHOTO TOKA.

9 KITIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanunueckoe aBuxeHue. MarepruanpHasd Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBI>KEHUA. PaBHOMEpHOE psSIMOJIMHEWHOE JBH>KeHuEe. HepaBHOMEpHOE npsmosinHeHHOe ABMKeHne. CpenHss u
MTHOBEHHAs1 CKOPOCTbh TeJIa TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE npsiMosInHelHOe nBrkeHne. CBoOoHOe mageHue. Onwithl ["amumes.

PaBHOMepHOE mBIKEHHME TO OKpyx)HOCTH. I[lepmon m wactora oOpameHus. JluHeiliHas u yrioBas
ckopoctu. LleHTpocTpeMHTeNIbHOE YCKOPEHNE.

[Tepsriit 3akon HeroTtona. Bropoii 3akon Hetorona. Tpetuit 3akon Herotona. [Ipuniun cynepno3unuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHs CKOJIbKEHHUs, CuUjla TPEHHUs IMOKOs, IpyrHe
BH/JIbI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpEHHE CBOOOTHOTro maieHus. JIBH)KEHUE IMIaHeT
Bokpyr CousHua. [IepBast kocmuueckasi CkopocTb. HeBecOMOCTb U neperpys3ku.

PaBHOBecne wmarepuanbHOM TOYKH. AOcomoTHO TBEpPHOE Teno. PaBHOBecwe TBEPAOTO Teima ¢
3aKpEIJIEHHON OChIO BpalnieHus. MoMeHT cuibl. LleHTp TskecTH.

Nmnynsc Tena. M3meHnenue ummynbca. VMmynbc cuibl. 3aKOH COXpaHEHUsT UMIyibca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckass pabota u MOIIHOCTh. PaGoTa cun TspkecTH, ymnpyroctd, TpeHus. CBsi3b SHEpPruu U
paboTsl. [ToTeHnManbHas SHEPTHsl TeMa, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHnnanpHas SHeprus cxaTou

MPY>KUHBI. Kunetnueckas SHEPT UL Teopema 0 KHHETHYCCKOM SHEPTHM.
3aKOHCOXpPaHEHUAMEXaHUYECKOUIHEPTHH.
Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO ABWKEHMS T€Jla OTHOCUTENIFHO PAa3HbIX TE OTCUETA.

2. CpaBHeHHe ITyTeil U TPACKTOPUI ABMKEHHS OJHOTO M TOTO e Tela OTHOCUTEIBHO Pa3HbIX
TEeJ OTCYETA.

3. HM3mepeHue CKOPOCTH M YCKOPEHUS NPSIMOJIMHEHHOTO TBUXKEHUSI.

4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO BMXKEHUS.

5. Habniogenue ABMXKEHUS TeJa IO OKPYXHOCTH.

6. HalOmiogeHnne MexaHMYECKMX SIBJICHUH, MPOUCXOAAIUX B cucrteme orcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHUTENBHO KaOMHETa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHUS Tella OT MACChl Tella U JCWCTBYIOLIEH Ha HETO CHIIBIL.

8. Habmiogenue paBeHCTBa CUJI TP B3aUMOJICHCTBHUU Tell.



9. MH3meHeHue Beca Teja MPH YCKOPEHHOM JBH>KEHHH.
10. Ilepemauya ummysbca MpHU B3aUMOACHCTBHHU Tell.
11. IIpeoOpa3oBaHus SHEPTUU NP B3AUMOICHCTBUH Tell.
12. CoxpaneHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJICHCTBUU.
13. CoxpaneHue UMITyJIbCa IPU AOCOIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14. HaOnroneHue peakTUBHOTO JIBUKCHUS.
15. CoxpaHeHue MEXaHUYECKOH SHEPrUH MPH CBOOOTHOM IMaJACHUH.
16. CoxpaneHue MEXaHUYECKOH SHEPTUH MPH ABIKCHUU TeJla IO JCHCTBUEM MPYKUHBL.
Jlabopamopnuie pabomul u onvimol.
1. KoncrpyupoBaHue TpakTa AJis pa3roHa U JAJIbHEHUIIET0 paBHOMEPHOIO JIBUKEHUS IIapuKa
WM TEJIEKKH.
2. Ormpenenenne cpenHel CKOPOCTH CKOJBKEHUS Opycka WM JBW)KCHHS IIapHKa 10
HAaKJIOHHOM IUIOCKOCTH.
3. Ormpenenenne yYCKOpEHHUS Tella TPU PABHOYCKOPEHHOM JBW)KCHHHM 110 HAKJIOHHOW
IJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTU IYTH OT BPEMEHHU NpPU PABHOYCKOPEHHOM JABM)KEHHUU 0Oe€3
Ha4aJIbHOU CKOPOCTH.
5. IlpoBepka rumoTe3bl: €ciau MpPU PaBHOYCKOPEHHOM JBMXKEHUU 0€3 HaualbHOW CKOPOCTH
IIYTH OTHOCATCS KaK psiJl HEUYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJINHAKOBBI.
6. MHccrnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHITBI HOPMAJIBHOTO JTABJICHUSL.
7. Omnpenenenne K03hHUIMEHTA TPEHUS CKOJIBKEHUS.
8. Ompenenenue KECTKOCTH MPYKUHBL.
9. Ormpenenenne pabOTBl CHJIBI  TPEHUS TIPU PABHOMEPHOM JBIDKEHHHM Tella  TI0
TOPU30HTAIBHON TOBEPXHOCTH.
10. Omnpenenenne paOOTHI CHJIBI YIPYrOCTH TIpU TOABEME Tpy3a C HCIOJIB30BAaHHEM
HEMOABMYKHOTO U MOJABIKHOTO OJIOKOB.
11. W3ydeHwue 3aKOHA COXpAHECHHsS DPHEPTUU.
Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.
Konebarenbnoe nsuxkeHue. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHMI: MEpHOJ, 4YacTOTa, aMIUIUTYJa.
MareMaTuuecKuii ¥ MpYy>KUHHBIA MasiTHUKA. [IpeBpalienre sHepruu Ipu KoJieOaTeIbHOM JIBUYKCHHU.
3aryxatomue kosieOaHus. BreiHyxaeHHbIe KojieOanus. Pesonanc. Mexanwdeckue BoJIHBI. CBOMCTBa
MEeXaHUYeCKUuX BOJH. [IpojonbHble W TMomepedyHble BOJIHBI. JlJIMHA BOJHBI M CKOPOCTHh €€ paclpoCTpaHEHHS.
MexaHn4yeckue BOJIHBI B TBEPJOM Telle, CEHICMHUECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa 1 BeicOTa ToHa. OTpaskeHue 3Byka. IHQpa3Byk U yIbTpa3BYyK.
Jemoncmpayuu.
1. HaGmonenue konebaHuil Ten MO AEUCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
2. HaGmonenue konebaHuil rpy3a Ha HUTH U Ha MPY>KUHE.
3. HaGnronenue BBIHYKIEHHBIX KOJIEOaHUHN U Pe30HAHCA.
4. PacmpoctpaHeHne IpoA0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENHN).
5. HaOmrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AkycTUYyecKuil pe3oHaHC.
Jlabopamopnuwie pabomul u onvimel.
1. Omnpenenenuie 4aCTOTHI U MEPHOJA KOJICOAHUI MAaTEMAaTUYECKOTO MasiTHUKA.
2. Onmnpenenenue 4acTOTHI U Meproia KoieOaHui Npy>KMHHOTO MAasTHUKA.
3. MHccnenoBanue 3aBUCUMOCTH NepuoJia KoeOaHU| MOABEIMIEHHOTO K HUTH I'py3a OT JJIHHbI
HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpUoJia KojeOaHHU MPYKMHHOTO MasiTHUKA OT Macchl rpy3a.
5. IIpoBepka He3aBUCHUMOCTHU MepuoJia KoJiebaHul rpys3a, MOABEIICHHOTO K HUTH, OT MAaccChl
rpysa.
6. OmBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb NEPHOAa KoJIeOaHUH MPY>KUHHOTO MasiTHUKA OT
Macchl rpy3a 1 )KECTKOCTH MPYKUHBI.
7. W3mepeHue yCKOpeHUs: CBOOOTHOTO MaleHHS.
Pa3nes 10. D1eKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHUTHOE I0JIe. DJEKTpPOMAarHuTHele BOJHBL CBoiicTBa ayeKTpoMarHuTHBIX BOjH. Illkana
JIEKTPOMAarHUTHBIX BOJIH. Vcrionp30BaHNe 21€KTPOMAarHUTHBIX BOJIH AJIs1 COTOBO CBSI3H.
OnexTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BolHOBBIE CBOIMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.



2. BoJHOBBIC CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimeol.
1. H3yueHue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TesedoHa.
Paznen 11. CBeTroBble sIBJI€HUS.
JlyueBas mozeinb cBera. Ucrounuku ceta. [IpsimonuneitHoe pacripoctpanenue cBera. 3arMeHus: ConHia
u Jlynsl. Otpaxenue cera. [11ockoe 3epkano. 3akoH OTpakeHUs CBETA.
IIpenomnenne cBera. 3akoH IpesnomwiieHUs cBera. [loHOe BHyTpeHHEe OTpa)KEHHE CBETA.
Hcnosib30BaHNE MOJIHOTO BHYTPEHHETO OTPAaKEHUs B ONTUYECKMXCBETOBOIaX.
Jlunza. Xon nydeit B nua3e. OnTHueckas cuctema (hoToarmapara, MUKpOCKOINa u Tejeckona. [a3 kak
onTHYecKas cucreMa. banzopykocTs U JalIbHO30PKOCTb.
Pasnoxxenue Oenoro ceera B crnektp. OnbiTel HetoToHa. CriokeHune cnekTpajbHbIX 1BETOB. Jlucnepcus
CBeTa.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Tonyuenue n306paxeHuit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparoiieil TuH3e.
XoJ Iydel B paccenBaroleH JINH3E.
[Tonyuenue n306pakeHH ¢ TOMOIIBIO JINH3.
[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.
0. Mogens riasa.
1. Paznoxenue Genoro cBeTa B CIEKTP.
12. Tlomydenue OeOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
1. MHccnenoBanue 3aBUCHMOCTH yTila OTPa)K€HHUs CBETOBOTO JIy4a OT YIJla MaJeHus.
2. H3yueHue XapakTepUCTUK H300paKeHUs IPEIMETA B IJIOCKOM 3epKaje.
3. HccnenoBaHue 3aBHCHUMOCTH yIjla MPETOMIJICHHS CBETOBOTO Jiydya OT Yrjla MajaeHus Ha
IPaHULIE «BO3TyX—CTEKIION.
4. Tlomyuenue n300pakxeHUH C TOMOIILIO COOUPAIOIICH JIMH3BI.
5. Omnpenenenrie GOKYCHOTO PaCCTOSTHUSI U ONTHYECKOM CHIIBI COOMPATOIICH JIMH3BI.
6. OmnbIThI 10 PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OnpITbl MO BOCHPUATHIO IIBETa MPEIMETOB MPU UX HAONIOJEHUU Yepe3 LBETOBBIC
(UITBTPHI.
Pa3znen 12. KBaHTOBLIC SIBJICHHUS.
OmnsiTel Pesepdopna u nnanerapuas mojaens atoMa. Moaens atoma bopa. Mcnyckanue u moruonieHue
cBera aromoM. KBaHThI. JInHeWUaThie CIEKTPBHI.
PannoakTuBHOCTE. Anba-, 6eTa- U ramma-uznydeHus. CTpoeHue aToMHOTO sanapa. Hykiaonnas mozens
aTOMHOTO siipa. M3otonsl. PagroaktuBHble npeBpaineHus. [lepuoa nmomypacnaaa aTOMHBIX siep.
SnepHble peakuu. 3aKOHbI COXpAaHEHUS 3apsAI0BOTO U MACCOBOIO YHCENl. DHEPrus CBSI3U aTOMHBIX SJIEp.
Ces13p Macchl U 3Hepruu. Peakuuu cunTesa u nenenus saep. Mctounnku snepruu ComHIa U 3BE37.
Snepnas suepretuka. JleicTBUs paAOaKTUBHBIX U3ITyUYEHUN Ha JKUBbIE OPTaHU3MBI.
Hemoncmpauuu.
1. ChexTpbl U3JIy4eHHS U TOTJIOLIEHHS.
2. CnekTpsl pa3lUYHbIX Ta30B.
3. Cnektp BoJOopoJa.
4. HaGmoneHue TpekoB B kamepe BuiibcoHa.
5. Pabora cuéTunka HOHU3UPYIOLIUX U3TYyIESHUH.
6. Perucrpauus uzmydeHus: NpUPOAHBIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopusie pabomot u onvimel.
1. HaOnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITy4YEHUSI.
2. MHccnenoBaHue TPEKOB: HM3MEpPEHHE HSHEPrMM YacTHIBI MO TOPMO3HOMY HyTH (IO
¢dororpadusm).
3. HM3mepeHue paauoakTUBHOTO (hOHA.
IloBTOpPHTENBLHO-00001IAOIIINH MOLYIb.
[ToBTOpUTENBHO--0000MIAIOIIMI  MOJIYAb TpEAHA3HAUYEeH I CHCTEeMaTh3alud U 000O0IIeHus
MPEIMETHOTO COJACPKAaHUS M ONbITa NEATENBbHOCTH, NMPUOOPETEHHOTO MPHU M3Y4EHHH BCEro Kypca (U3UKH, a
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TaKXe JJIs1 HOJArOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY MO (U3UKe Ui 00ydaronInXcsi, BEBIOPAaBIIMX
3TOT y4eOHBIH mpeaMer.

[Ipy u3yyeHnn HAHHOTO MOJYJS PEaTU3YIOTCA U CUCTEMATU3UPYIOTCSA BUIBI JCATEIBHOCTH, HA OCHOBE
KOTOPBIX 00eCIIeunBaeTCs JOCTH)KEHUE MPEIMETHBIX U METANPEIMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00ydeHHUs,
(dbopMuUpyeTCcsi eCTeCTBEHHO Hay4dHasi I'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCJIECIOBAHUS SBICHHUN
NPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBACHATH (PM3MUECKHUE SBIICHUS, IPUMEHSIS MOJy4YeHHbIE 3HAHUS,
peuaTh 3a1a4u, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHOMNIMAIBHO AEATENBHOCTHBIM XapakTep MAAaHHOIO pasfeilia pealn3yercs 3a CY€T TOro, 4YTO
oOyyJaronuecst BHIIOIHSIOT 3aJaHNs, B KOTOPBIX UM MIPE/IaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHWH pAaclo3HaBaTb W HAYYHO OOBACHATH (H3MUECKHE SBIICHHUS B
OKpYXKaIOIEH MTPUPOJIE U IOBCEIHEBHOMN KU3HU;

WCTIOJIb30BaTh HAYYHBIE METOJBI HMCCIEIOBAaHUS (U3NYECKUX SIBICHHH, B TOM YHWCIE IJIsI TPOBEPKHU
TUIIOTE3 U NOJy4EHHsI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAayyHblE OCHOBbI HamOosee BaKHBIX JOCTH)KEHMH COBPEMEHHBIX TEXHOJIOTWUM, HAIpUMeEp,
IIPAKTUYECKOTO0 MCHOJIb30BaHUS DPAa3jIUYHBIX MCTOYHHKOB JHEPrMM Ha OCHOBE 3aKOHA IIPEBpALICHUs H
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.

IInanupyeMble pe3yabTaThbl OCBOEGHHMSI NMPOrpaMmbl 1o (uU3MKe HA YPOBHE OCHOBHOIO 001ero
o0pa3zoBaHus
W3ydyenne ¢u3MKM Ha YpOBHE OCHOBHOTIO 0O0mIero oOpa3oBaHMs HamlpaBlIe€HO Ha JOCTH)KEHHE
JIMYHOCTHBIX, MeTanpeJIMeTHbIX U NpeMeTHbIX 00pa30BaTe/bHbIX Pe3yJIbTATOB.
B pesynbrare uzyueHuss pU3MKU Ha ypOBHE OCHOBHOTO 0OmIero odpazoBaHusl y oOydaromierocs OyayT
c(OpMHUPOBaHbI CIIEAYIOUIUE JUYHOCTHBIE Pe3yJbTAThI B YaCTU:
1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:
® TIPOSBIEHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (PM3NYECKON HayKH;
® I[EHHOCTHOE OTHOUICHHE K TOCTHKEHUSM POCCUICKUX yUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
® TOTOBHOCTb K aKTHBHOMY YYaCTHIO B 00CYK/IEHUU OOLIECTBEHHO3HAYUMBIXH 3THYECKUX ITPOOIIEM,
CBSI3aHHBIX C MIPAKTUYECKUM MIPUMEHEHUEM JOCTIKEHUN (PU3HUKU;
® (0CO3HAaHHE B&JXHOCTU MOPAJIBHO--3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOTO;
3) acTeTMYECKOr0 BOCIIUTAHMSI:
® BOCHpUATHE DOCTETHYECKHX KauecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO IOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) EHHOCTH HAYYHOI'0 IMO3HAHUSA:
® OCO3HAHHE IIEHHOCTH (DPU3MUECKON HayKH KaK MOLIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;
pa3BUTHE HAYYHOM JII0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TeIbHOCTH;
5) gopmupoBaHus KyJbTYpPbl 310POBbS M SMOLMOHAJIBHOI 0 0JIATONIOJIYyYHsI:
® OCO3HAHHE IICHHOCTH O€30MacHOro o0pas3a >XKM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BKHOCTH TpaBui 0€30MacHOro MOBEICHHs Ha TPAHCIOPTE, Ha JOpOrax, C AMEKTPUUYECKHUM U TEIIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
¢ chopMUPOBAHHOCTH HaBbIKa peIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMUOKY M TaKOTO K€ IpaBa
y Ipyroro 4ej0BeKa;
6) TPyA0BOro BOCTIMTAHUSA:
® AKTHBHOE Y4YaCTHE B pEIIEHUH TMPaKTHMYECKHX 3a7ad (B paMKax CeMbH, 0Opa3oBaTeNbHOU
OpraHu3alluM, ropoja, Kpas) TEXHOJIOTHYECKOM 1 COIIMaIbHOM HANpaBIE€HHOCTH, TPEOYIOIIUX B TOM YHUCIIE U
(bu3nYeCcKuX 3HaHUMH;
® MHTEpEC K NPAKTUYECKOMY M3yUEHUIO MPOdeccHii, CBA3aHHBIX C PU3UKOM;
7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:
e OpHEHTAlMs Ha NpUMEHEeHHEe (PU3NYECKUX 3HAHMUN Ui pelleHHs 3ajad B 00JacTH OKpyXkaromei
Cpelbl, IITAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IIOCIEACTBUN Ul OKPYKAIOIIEH CPEIbl;
® 0CO3HaHHUE II00aTBLHOr0 XapaKkTepa HKOJIOTHUECKUX MPOOJIEM U MyTel UX pereHus;
e 8) ajanTanyMu K M3MEHSIOLIMMCSH YCJIOBHAM COUMAJIBHON U MPUPOIHOH Cpe/bl:
® MOTPeOHOCTh BO B3aUMOJICHCTBUM TPH BBHINOJHEHUHM HCCIEIOBAaHUNA M MPOEKTOB (H3NYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHX;
® TIOBBILUICHHE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NIPAKTUUECKYIO AEATEIbHOCTD;



e MOTPeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUN, B TOM uucie (HOPMYIUPOBATh UAEHU, MOHSATHSA,
THIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSIX;
e 0cCoO3HaHUE JAe(UIIITOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
® [UIAHMUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHNUHU HOBBIX (PM3MUECKUX 3HAHUI;,
® CTpeMJICHHE aHAJTU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMHUKHU, B TOM
YHCIIe ¢ UCTIOIBb30BaHUEM (PU3MUECKUX 3HAHMIA;
® OILICHKA CBOMX JCUCTBUI C y4€TOM BIHSIHUS Ha OKPYKAIOIIYIO CPEIy, BOSMOXKHBIX INIOOATBbHBIX
IIOCJIEICTBUM.
MeranpeaMeTHble pe3yJabTaThl
B pesynpTare ocBOEHHS TporpaMMbl 1O (U3MKEe Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHUs Yy
oOyyaromerocsi Oyayr chopMupoBaHBl MeTanpeAMeTHbIEPe3yabTaThl, BKJIIOYAIONINE MO3HABATEIbHBIC
YHHUBEpCaJIbHbIE y4eOHBbIC JCHCTBHS, KOMMYHHUKATUBHBIC YHHBEPCAJbHBIC y4eOHBIC NEHCTBHS, pEryiasiTHBHBIC
YHHUBEpCAJIbHBIC YUCOHBIC ICHCTBHUS.
IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

®  BBIABIITH M XapaKTEPH30BAThH CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHUN);

®  YCTaHaBIMBATh CYIIECTBEHHBIN NMPH3HAK KIACCH(UKAIMH, OCHOBAHUS JUISI 00OOIICHUS U
CpaBHEHWS;

®  BBIABISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHs B paccMaTpUBaeMbIX (PaKkTax, MAaHHBIX WU
HAOJTIOICHUSX, OTHOCSIIUXCS K (PH3UICCKUM SIBICHUSIM;

®  BBIABINITH NPUYNHHO--CICACTBEHHBIE CBS3M TMPH HM3YYECHUH (PU3UYECKUX SBICHUA U
MPOIECCOB, JAeaTh BBIBOABI C HWCIOJIH30BAHWEM JCTyKTUBHBIX M HWHIYKTUBHBIX YMO3aKIIOYCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3IX (PHU3UIECKUX BEINYHH;

®  CaMOCTOATENbHO BbIOMpaTh CHOCOO pemieHus: yueOHOH ¢u3nyeckoil 3ajaun (CpaBHEHUE
HECKOJIbKAX BAapUAHTOB pEIICHHs, BBHIOOP HaWOOJee IOAXOJIIEr0o ¢ YY4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBblenccienoBarehLCKUEACiCTBHSA.

®  JCIOJIB30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT MTO3HAHMUS;

®  POBOJUTH 10 CAMOCTOSITENILHO COCTaBJIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIA (DU3NYEeCKUi
IKCIEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHUE (PU3UMUECKOTO SIBICHUS;

e  OLIEHMBAaThb Ha IMPHUMEHUMOCTh U JIOCTOBEPHOCTb HMH(OPMALMIO, MOIYYEHHYIO B XOJ€
HCCIIEIOBAHUS UM SKCIIEPUMEHTA;

®  CaMOCTOATENIBHO (POpMyIHpOBaTh 0OOOIIEHHS M BBIBOJIBI 110 Pe3yJabTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;

®  [IPOTHO3MPOBATH BO3MOJXKHOE JajbHEMWIIee pa3BUTHE (PU3MUYECKHX IIPOLIECCOB, a TaKXKe
BBI/IBUI'aTh IIPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAaX.

Pa6ora ¢ undopmanmeii:

®  [PUMEHATHh pa3lIM4Hble METOJbl, MHCTPYMEHThl M 3alpoCchl IpPU IOUCKE U OTOOpE
nHGOpMAILUY WK TaHHBIX C YIETOM MPeUI0KEHHONW yueOHOH (hru3nyeckol 3a1auu;

®  aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX
BUJIOB U (JOPM IIPEJCTABICHHUS;

®  CaMOCTOSITENIbHO BBIOMpaTh ONTHMAaJbHYIO (OpMYy MpeACTaBIE€HUS HH(POpMALUU U
WUTIOCTPUPOBATh pPELIaeMble 3a/Jaud HECIOXKHBIMM CXE€MaMHM, JuarpaMMaMH, MHON TpapukKod M HX
KOMOWHAILUAMU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

e B XoJe 00CYyXJeHHUsl yueOHOro MaTepuala, pe3ylbTaToB JabOpaTOPHBIX paboOT U MPOEKTOB
3aJaBaTh BONPOCHI MO CYIIECTBY 00CYK/1aeMOi TeMbl U BbICKa3bIBaTh UJICH, HAll€JICHHbIE HA PEIICHUE
3aJjauyl ¥ MoJiiep kaHue O1aroxesnaTeIbHOCTH OOIeHNUS;

®  COMNOCTaBJIATh CBOM CYXKICHHMS C CYXKICHMSIMHM JIpYTMX YYacTHUKOB JMajora,
oOHapyXH1BaTh Pa3InYMe U CXOJCTBO MO3HIINH;

e  BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMHUCbMEHHBIX TEKCTaX;

e  MYOJIMYHO MPEJICTABIATH PE3YAbTAThI BHIOJHEHHOTO (DU3MYECKOTO OIBITA (IKCIEPUMEHTA,
UCCIIEIOBAHUS, TIPOEKTA);

e  [IOHUMAaTh M UCMOJB30BaTh MPEUMYIIECTBA KOMAHAHON W MHAMBHUIyalbHON pabOThI mpu
peleHN KOHKPETHO! (hpu3nYecKOi MpoOieMbl;



e [IPUHMMATh LEJIA COBMECTHOM JEATEIBHOCTH, OpPraHU30BbIBATH JEUCTBUS MO €€
JOCTHKEHUIO: paclpeiesaTh pojiu, OOCYXAAaTh NPOLECCHl U pe3yabTaTbl COBMECTHOM padoOThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH;

®  BBHIIOJHATH CBOK 4YacTb padOThl, JOCTUrasi KayeCTBEHHOTO pe3ylbTara II0 CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU JAEUCTBUS C JPYTUMU WIEHAMU KOMAaH/Ibl;

e  OLIEHMBATh KA4eCTBO CBOETr0 BKJIAJa B OOIMIMHA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

PeryasitTuBHble yHMBepcaJlbHbIe YUeOHbIe JeliCTBUS
Camoopranu3anus:

®  BBIABIITH NMPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYaIMsIX, TPEOYIOIIMX sl PELICHHUs
(bU3NIEeCKUX 3HAHUM;

®  OpPHUEHTUPOBATHCA B PA3IMYHBIX MOAXO0JAX MPUHATHUS pEUIeHUH (MHIUBUIYaJIbHOE,
MIPUHSATHE PEIIECHUs B TPyIIe, IPUHITHE PELLIEHUI IPyIIoi);

®  CaMOCTOSTENbHO COCTABJISATH AQITOPUTM peIHIeHHs (U3NYECKOW 3aJauyd WM IUIaHa
UCCIIEIOBAaHUS C Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IIpeAJIaracMble BapUaHThI PEIICHU;

e  5ienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAILHBII MHTEJJIEKT:

e  JaBaTh a/ICKBaTHYIO OLIEHKY CUTYyalluu U NpeJylaraTh IiaH e€ U3MEHEHMUS,

®  OOBACHATH MPUUYMHBI JOCTHKEHHS (HEIOCTHXKEHUS) pe3ylbTaTOB JEATEIbHOCTH, TaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

®  BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM 4YHCII€ B XOJ BBINOJIHEHHS (U3UYECKOTO
UCCIIEIOBAHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENICTB, HW3MEHUBIIUXCS CUTYallHi,
YCTaHOBJIEHHBIX OLINOOK, BO3HUKIINX TPYIHOCTEH;

®  OIEHMBATh COOTBETCTBUE PE3YIbTATA LEIH U YCIOBUAM;

e  CTaBUTH ce0sl HA MECTO APYroro 4ejoBeKa B XOJE CIopa WU JUCKYCCUU Ha HAYYHYIO
TeMY, HOHUMaTb MOTHBBI, HAMEPEHHUS U JIOTUKY APYTOro;

e [pu3HaBaTh CBOE MpPaBO Ha OWMKOKY NpU pEmeHUH (PU3NUYECKUX 3a7ady WU B
YTBEPKJICHUIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.

IIpeaMeTHBIE pe3y/bTAThI
K xoniy obydenus B 7 KJjacce NpeIMETHbIE pe3yabTaThl Ha 0a30BOM ypOBHE MOJDKHBI OTpaXaTb
c(OpPMHUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:

®  UCIOJIb30BATh MOHATHS: GU3NYECKUE U XUMUYECKUE SBJICHUS, HAOIIOIEHUE, IKCIICPUMEHT,
MOJeNb, TUIIOTE3a, €AUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIlleCTBa
(TBEpIoe, KMIKOe, Trazoo0pa3HOE), MEXaHWYEeCKOe JBMKEHHE (paBHOMEpHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOpUs, paBHOJAEHCTBYOIIAs cuia, Aedopmarus (ymnpyras, MIacTHUecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbL;

e  paznuuath sABICHUS (AUQQY3Hsl, TEMIOBOE ABIKEHHUE YaCTHI] BEIIECTBA, PaBHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE JIBU)KEHHME, MHEpLUs, B3aUMOJCHCTBUE TEJ, pAaBHOBECHE TBEPIBIX TEN C
3aKpEIUIEHHOM OCBIO BpallleHMs], IepeAaya JAaBJICHHs TBEPIABIMM TEJaMHU, KUJIKOCTAMH U Ta3aMu,
aTMoc(epHOe [aBJjeHHE, IUIABaHHWE TeJ, MPEBpAlICHUS MEXaHHMYECKOW HPHEpPruu) MO OMHCAHHUIO UX
XapaKTEePHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBIICHUE;

®  pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3HUECKUX SIBJICHHUM B OKPYXKAIOLIEM MUPE, B TOM
qucie (pu3nueckue sBIEHUs B MPUPOJE: MPUMEPHI ABWKEHHS C PAa3UYHBIMU CKOPOCTSIMH B KHBOH U
HEXHMBOH MpHpoJIe, eCTBUE CUIIBI TPEHHS B IPUPOJE U TEXHUKE, BIMSIHUE aTMOC(EPHOTO aBJICHUS
Ha JKUBOW OpraHusM, IIaBaHUE pbIO, pblYard B TeJe YeIOBEKa, IPU ITOM MEPEBOAUTH MPAKTHUECKYIO
3aJauy B yueOHYI0, BBIACIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

®  OMNHUCHIBATh H3YYEHHbIE CBOMICTBA TeN U (U3MUECKHE SBJICHUS, UCHOJb3Yys (pu3nueckue
BEIMYUHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEAHSAS CKOPOCThb, CHJIa
YIPYroCTH, CHJIA TSKECTH, BEC Tella, CUJIa TPEHMs, AaBlieHUE (TBEPIOro Tesa, XKUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIAa, MEXaHU4YecKast paboTa, MOIIHOCT, IJIE€YO CHJIbI, MOMEHT CHJIbI, KOO(PPUIIUEHT
MIOJIE3HOTO JICMCTBUS MEXAHM3MOB, KHHETHMYECKas M NOTEHLHMaJbHAs HHEPrus), NpU ONHCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOJB3YEMBIX BEJIMYMH, UX O0O03HAUEHUS U €IUHUIIBI
(GU3NYEeCKUX BEIUYMH, HAXOIUTh (OPMYIBI, CBA3BIBAIOLIME TaHHYIO (U3UYECKYIO BEIUYHMHY C
JIPYTrUMH BETMYMHAMM, CTPOUTH TpapUKH NU3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BETUYNH;

®  XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHHS W TNPOLIECCHI, UCIONb3YS IMpaBHiIa
CIIOXEHMSI CUJ (BIOJNb OAHOM mpsiMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO



paBHOBecusl pbruara (06J0Ka), «30JI0TO€ TMPaBUIIO» MEXAHHKH, 3aKOH COXPAaHEHHS MEXaHWYEeCKOH
SHEPTUHU, TPU 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alMCBHIBATH €r0 MAaTEeMaTHYECKOe
BBIPAKEHUE;

e  OOBSICHATH (PU3UUECKUE SBIICHUS, MPOIECCHl U CBOMCTBA TEIl, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMll IMPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBISABISTh IPUUYUHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 |—2 JOrMYECKUX IIaroB ¢ ONOpoi Ha 1—2 M3yueHHBIX CBOICTBA (DU3MUYECKUX
SBIICHUH, (PU3NYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

e pemarh pacu€THble 3a7auyd B 1-2 JeicTBUs, HCNONB3YS 3aKOHBI U (OPMYIIbI,
CBA3BIBAIOIME (PM3MYECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3a/ayd 3alUChIBATH KpPaTKOE
YCIIOBHE, TMOJCTABIATh (U3NYECKHE BEIMYMHBI B (OPMYIBI M TPOBOIAWTH PACUYETHI, HAXOIUThH
CIPaBOYHbBIE JAHHbIE, HEOOXOAMMBIE ISl PEUICHMs 3a7ay, OLEHUBATh PEATUCTHUYHOCTH IMOIY4YEHHOMN
(U3HYECKON BEIIMYUHBL;

®  pacrno3HaBaTh IPOOJEMBbl, KOTOPbIE MOKHO PELIUTh IPU IMOMOIIN (PU3NYECKUX METOOB, B
ONHMCAHWU HCCIIEIOBaHUS BBIIENSATh IPOBEPAEMOE MpPEANOJokKeHHe (TUIOTe3y), pa3audarb H
MHTEPIPETUPOBATH MOJYYEHHBIN pe3ynbTaT, HAXOIUTh OMIMOKU B XOJIE ONbITA, JEJaTh BHIBOBI IO €r0
pe3yabpTaTam;

®  [IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3UUECKUX SBJICHUN WU (PU3MYECKUX CBOMCTB TEN:
(dbopMynupoBaTh IpOBEpSEMbIE NPEANOJOXKEHUS, COOMpaTh YCTAHOBKY U3  MPEIIOKEHHOTO
000pyI0BaHus, 3aMIUCHIBATh X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI;

®  BBHINOJHATh NpSIMbIE U3MEPEHMs] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C MCHOJb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUS
MpUOOPOB ¢ YIETOM 3a/IaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUH;

° MPOBOJIUTHh HCCIIECOBAHNWE 3aBUCUMOCTH OJHOM (U3MUECKOW BEIMYMHBI OT JPYTOM C
WCIOJIb30BAHUEM NPSIMBIX H3MEpPEHUil (3aBUCHUMOCTH IIyTH PaBHOMEPHO JIBIXKYIIErocs Tela OT
BpEMEHHU JIBI)KEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KayecTBa 00pabOTKU MOBEPXHOCTEH
Te€l W HE3aBHUCHMOCTH CHJIBI TPEHHUS OT IUIOIIAAM CONPUKOCHOBEHHS TE€J, CHJIbl YIPYTOCTH OT
YIUIMHEHUS TPYKUHBI, BBITAJIKUBAIOIIEH CHIBI OT 00BbEMA MOTPYKEHHONW YacTH Tejla U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IJyOMHBI, Ha KOTOPYIO IIOTPYKEHO TeJo,
YCIOBUM IJIaBaHWS TeN, YCIOBMH paBHOBECHs pbluara M OJIOKOB), Yy4acTBOBaTb B IUIAHMPOBAHUU
y4eOHOI0 MCCIIeOBaHus, COOUpPATh YCTAHOBKY M BBINOJIHATH W3MEPEHUs, CIEAys MPEUI0KEHHOMY
IUIaHy, (UKCUPOBaTh pE3YyNbTaThl IOJYYEHHOM 3aBHCHMOCTH (U3MYECKMX BEJIUYMH B BHUJE
IIPEUI0KEHHBIX TaOJIHI U TpaHKOB, A€IaTh BBIBOABI 10 PE3yJabTaTaM UCCIEI0BaHMS;

®  [POBOJUTH KOCBEHHbIE U3MEPEHMsI (PU3NMUECKUX BEINYMH (IUIOTHOCTD BEIIECTBA )KUIKOCTU
U TBEPAOIO TeNa, CHJIa TPEHUS CKOJILKCHHUS, JaBICHUE BO3/1yXa, BHITAJIKUBAIOLIAs CUIIA, ACHCTBYIOIIAS
Ha MOTPYKEHHOE B XKMJIKOCTb TE€J0, KOA(P(ULUUEHT MOJE3HOro IEHCTBHUSA MPOCTBIX MEXaHU3MOB),
cliefysl MpeJUIoKEHHOW WHCTPYKLIMU: TPU BBINOJHEHUH H3MEPEHHH coOMpaTh 3KCIIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIUHCJIATH 3HAYEHUE MCKOMOU BEIIMYUHBI;

e coOmojaTe MpaBWia TEXHUKU O€30MacHOCTM IMpu  paboTe ¢ J1abopaTopHBIM
00opyZI0BaHuEM;

®  yKa3bIBaTh IPUHLMUIbI JCHCTBUA NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIaloIuecs: cocyibl, OapoMeTp, pblyar, MOJBWXKHBI W HEMOABHMXKHBIN OJIOK,
HAaKJIOHHAs [IJIOCKOCTH;

®  XapaKTepHU30BaTh IIPUHIUIBI ACHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB ¢
OMOpOi Ha MX omucaHus (B TOM YHWCIE: MOJIIWIHHUKH, YCTPOHCTBO BOJONPOBOAA, THIAPABIMUYECKHMA
Ipecc, MaHOMETp, BBICOTOMEp, MOPIIHEBONH HAcOC, apeoMeTp), HCMOJIb3ysl 3HAHUS O CBOMCTBax
¢bu3nUecKuX ABICHUNA U HEOOX0IUMbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®  [pPUBOJUTH HpuUMepbl (HaxoAUTh HHQOpMAIMIO O TpUMepax) MPAKTUYECKOTO
UCMOJb30BaHUs (PU3NYECKUX 3HAHUN B MOBCETHEBHOM >KM3HU A oOecredeHus: 0e30MacHOCTH IMpH
oOpamieHuy ¢ mpubopamMd M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHUS 3JI0pOBbsl U COOJIOAECHUS
HOPM 5KOJIOTMUECKOTO MOBEJEHUS B OKPYXAIOUIEH Cpee;

®  OCYyHIECTBIATH OTOOpP UCTOUHUKOB MH(opMaruu B IHTepHETE B COOTBETCTBHUH C 33/1aHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U ITyTEM CpPaBHEHUS Pa3IMYHBIX HCTOUHUKOB
BBIJINIATh HHPOPMALIMIO, KOTOPAst SIBJISIETCS IPOTUBOPEUHBOM MIIM MOKET OBITh HEJJOCTOBEPHOM;

®  JCNOJIb30BaTh NPH BBINOJHEHUM Y4YEOHBIX 33/JaHUN HAy4HO--TIOMYJISIPHYIO JMTEPATYPY
($U3nYecKOro coJiepkKaHus, CIPaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiIajeTh MpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;



e  Cco3JaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE W YCTHBIE COOOINEGHUS HA OCHOBE 2-3
WUCTOYHUKOB HH(popMamuu (PU3NIECKOTO COJCpKAHUS, B TOM YHCIE IMyOIMYHO JeNaTh KpaTKue
COOOIIEeHUs 0 Pe3yabTaTaX MPOCKTOB MIIM YUCOHBIX UCCIICIOBAHUN, IPU 3TOM TPAMOTHO MCIOJIBL30BaTh
W3yYEHHBIN MOHATHIHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BBHICTYIIJICHUE IPE3CHTAIHEH;

®  [IpU BBIMOJHCHUU YYEOHBIX NMPOEKTOB W HCCICIOBAHHA PaCHpeNeNsaTh O0S3aHHOCTU B
rpylnne B COOTBETCTBUM C IOCTABJICHHBIMM 3aJladaMU, CICAUTH 32 BBINOJIHEHUEM ILJIaHA JIEHCTBUM,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJl B JCSATEILHOCTb I'PYIIIbI, BHICTPAaUBATh KOMMYHUKATUBHOE
B3aMMO/ICIICTBUE, YYUTHIBAS MHCHHE OKPYKAIOIIHX.

K xonmy obOydyenuss B 8 kJjacce mpeIMETHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMCHHIA:

®  CIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBIDKEHHE aTOMOB M
MOJICKYJI, arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTALIMYECCKHE W aMOp(HBIC Tella, HACBIICHHBIA U
HEHACBIIIEHHBIA Tap, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSIS SHEPTHUsI, TETUIOBON JIBUTATENb,
AJIEMEHTApHBIA  DJIEKTPUUYECKUM  3aps]l, DJIEKTPUYECKOE TI0J€, MPOBOJHUKH U  JTUIJICKTPHUKH,
MOCTOSIHHBIHN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

e  paziIMuaTh SBJICHUS (TEIUIOBOE pacIIMpEeHHe W CXKaTue, Tervionepeaada, TerIoBOe
paBHOBECHE, CMayMBaHWE, KalNWULSIPHBIC SIBICHHS, WCIAapeHWe, KOHJIEHCAIlUs, IUIaBJICHUE,
Kpuctaum3anusi (OTBEpAeBaHUE), KHUICHHE, Tervionepenaya (TErIonpoOBOAHOCTh, KOHBEKIHS,
W3JIYYCHHE), AIEKTPHU3aUs TeJ, B3aUMOJCHCTBUE 3apsAA0B, JEHCTBUS AICKTPUIECKOTO TOKA, KOPOTKOE
3aMBbIKaHWE, B3aUMOJICHCTBHE MArHUTOB, JIEHCTBUE€ MArHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHASI WHIYKIUS) IO OMHCAHWI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX TaHHOE (PU3NIECKOE SBICHUE;

®  pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PM3UYECKUX SIBJICHUH B OKPYKAIOIIEM MUPE, B TOM
yucie (U3NYECKue SBJICHUS B TMPHUPOJIC: TOBEPXHOCTHOE HATSHKEHHWE WM KaMWUISIPHBIC SBICHUS B
MpUpPOJIe, KPUCTAIBI B mpupoje, uzmnydeHne ComHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, SJEKTPHUUECKUE SBJICHUS B aTMocdepe, IIEKTPHUUECTBO
YKUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIH, Apeii( MOIIOCOB, pOJIb MATHUTHOTO TOJIS JUISl )KU3HU Ha
3emiie, MOJSIPHOE CHUSHHUE, NPU 3TOM IEPEBOJUTHIPAKTHUECKYIO 3aJady B Yy4eOHYIO, BBIJEIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKHUX SBICHHIA;

®  ONUCHIBATh M3y4YCHHbIE CBOMCTBA TeN W (U3NYECKHUE SIBJICHUS, UCIOJIB3YS (pU3MUecKue
BEJIMYMHBI (TEeMIEpaTypa, BHYTPEHHSAS SHEPrusi, KOJWYECTBO TEIUIOTHI, YyHAelbHas TEMI0EMKOCTh
BEIIECTBA, yJelibHAas TEIJIOTa IUIaBJICHUS, yIelbHas TeIuloTa MapooOpa3oBaHMs, yAeIbHAs TEIioTa
CropaHusi TOIUIMBA, KOX(POUIMEHT TMOJE3HOr0 JEHCTBUSA TEIUIOBOM MAIWHBL, OTHOCHUTENbHAS
BJI&YKHOCTh BO3]lyXa, AJIEKTPUYECKUI 3apsijl, CUjla TOKa, SJIEKTPUUYECKOE HAIPSKEHUE, COMPOTUBICHUE
MIPOBOJIHHKA, yJIEIbHOE COMPOTUBIECHUE BEUIECTBA, pabOTa M MOIIHOCTb JIEKTPUUYECKOTO TOKA), IpHU
OMHMCAHUU MPABWIBHO TPAKTOBaThb (PU3WUYECKUN CMBICI HCIOJIb3YyEeMBbIX BEJIMYMH, OOO3HAUECHUS U
€IMHULIBI (PU3NYECKUX BEIIMYMH, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUUHY
C IPYrUMH BEIMYMHAMH, CTPOUTH IpadMKy U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

®  XapaKTepH30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLIECCHI, UCIOIB3YSI OCHOBHBIC
MOJIOKEHUS MOJIEKYJISAPHO--KUHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA, MPUHLIMI CYNEPIIO3UIUN
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsiia, 3akoH OMa Juis ydacTKa IEenH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUsl SHEPTHH, NPH ITOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA U
3alMChIBAaTh €0 MaTEMATUYECKOE BHIPAXKEHHUE;

®  00BACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTYaIlHid
MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh IMPUUYUHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH
oO0BsicHeHUE U3 1—2 JOrMYecKHUX MIaroB ¢ Omopoi Ha 1—2 M3y4yeHHBIX CBOWMCTBA (PM3NYECKUX SIBICHUIA,
(bu3MUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THBIE 3aJa4yl B 2-3 JCHCTBHSA, WCIONb3YSd 3aKOHBI U (POPMYIHI,
CBsI3BbIBANOIIME (DPM3MUYECKHE BEITMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 3aJayd 3alKChIBaTh KpPaTKOe
YCIIOBUE, BBIABIATH HEAOCTATOK MAHHBIX JUIS PEIICHUs 3aJlaud, BbIOMpaTh 3aKOHBI M (OPMYIIBL,
HE0OXO0IUMBIE TSI €€ PelIeHus], MPOBOIUTH PACYETHI M CPAaBHUBATH MOJTyYEHHOE 3HAUCHUE (PU3NIECKOM
BEJIMYMHBI C U3BECTHBIMU JAHHBIMHU;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PENINTh MPU MOMOIIN (PU3UUECKHX METOOB,
WCIOJb3ysl OINMUCAHUE UCCIENOBAaHMS, BBIJCIATH MPOBEPSIEMOE MPEANOJOKEHHE, OLICHUBATh
MPaBUIILHOCTh NOPSI/IKA MPOBEJICHUS UCCIEA0BaHMs, 1€TaTh BEIBOIbI;

®  TIPOBOJHTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUN WU (PUINYSCKUX CBOUCTB TEI
(KanmwUISipHBIE SIBIICHUS, 3aBHUCHMOCThH JABJICHHS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH



Ipolecca OCThIBAaHMS M HarpeBaHMsl NpU HU3IYYEHMM OT LBeTa H3JIydarolleld (IOorjouaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJbI OT TEMIEPATYPhl KUIAKOCTU U IJIOLIAAU €€ MOBEPXHOCTH,
UIEKTpU3aLKg T€l U B3aUMOJCIHCTBHE 3JIEKTPUYECKUX 3apsAJ0B, B3aUMOJICHCTBUE IOCTOSIHHBIX
MarHuTOB, BU3YyalM3al[isi MarHUTHBIX I10JIEH MOCTOSIHHBIX MAarHUTOB, JE€HCTBUS MAarHUTHOTO II0JI Ha
IIPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUIATENS MOCTOSHHOTO TOKa):
(dopMynHupoBaTh MPOBEPSiEMBIE NPEANOJIOKEHUS, COOMpaThb YCTAaHOBKY U3  IPEATIOKEHHOTO
000pyZI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIIMPOBATH BHIBOBI;

®  BBIIOJIHATH NIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHOM BJIaXXHOCTU BO3/yXa, CUJIBI
TOKa, HaNpsHKEHUS C MCIOJb30BAaHMEM aHAJOrOBBIX NPUOOPOB U JATYUKOB (DU3MUECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl H3MEPEHUH C yIETOM 3aJaHHON a0COIFOTHON NOTPEIIHOCTH;

®  TIPOBOJWTH HCCIENOBAHHE 3aBUCHMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JPYroil ¢
HCII0JIb30BAHUEM TIPSAMBIX W3MEPEHUIl (3aBUCUMOCTb COINPOTUBIICHUS MPOBOJHUKA OT €ro JUIMHBI,
IUIOLIA/IM TOMEPEYHOr0 CEYEHUs M YJEJIbHOTO CONPOTHBJIEHMS BEIIECTBA MPOBOJHUKA, CHUJIbI TOKA,
UYIIEr0 4epe3 MPOBOJHHUK, OT HANpPsDKEHUS Ha MPOBOJHMKE, MCCIEJI0BAHUE IMOCIEA0BATEIbHOIO U
MapajuleIbHOTO COEAMHEHUH IPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBAaHUE, COOMpaTh YCTAaHOBKY H
BBINIOJIHATh M3MEpPEHUs, Cleays MNpeao)KEeHHOMY IIIaHy, (PUKCHUpPOBATh pe3yJabTaThl IMOJYYEHHOMU
3aBUCHUMOCTH B BUJI€ TaOJIUI U TPpapUKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM MCCIIEIOBAHUS;

®  [IPOBOJUTH KOCBEHHBbIE H3MEpEHUs (PU3NMUECKUX BENWYMH (yJelibHasg TEIIOEMKOCTh
BEIIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTb 3JEKTPUUECKOTO TOKA): MJIAHUPOBATh
U3MepeHusi, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJEIysd MPEeAJOKeHHON HWHCTPYKIMH, U
BBIYMCIISATH 3HAUCHHUE BEJINMYMHBI,

e coOmofaTh IpaBWiIa TEXHUKM Oe30macHOCTH TMpu  paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

®  XapaKTepH30BaTh NPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKHX YCTPOMCTB C
OMOpON Ha MX OMUCaHUS (B TOM YHCIIE: CUCTeMa OTOIJIEHHUS JIOMOB, TUTPOMETp, HapoBas TypOuHa,
aMIIepMeTp, BOJIBTMETP, CYETYMK DSJIEKTPUYECKON HSHEPruM, 3IEKTPOOCBETUTEIbHBIE IPHOOPHI,
HarpeBaTesbHbIE 3JIEKTPONPHOOPHl (IPUMEPHI), SIEKTPUUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHuT,
JIEKTPOJBHUraTeNlb MOCTOSTHHOTO TOKA), MCHOJb3Yys 3HaHMS O CBOWCTBaX (PU3MUYECKMX SABICHUHM U
HE0OXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOICTBA U M3MEPUTENIbHBIE MPHOOPHI IO CXEMaM
U CXEMATUYHBIM PUCYHKaM (HIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUTATENb
BHYTPEHHEI0 CrOpaHMsi, IEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl JJIEKTPUUYECKUX Lened c
IIOCJIEIOBATEIbHBIM U IApaUIebHBIM COCJUHEHUEM 3JIEMEHTOB, pa3iinyas YCIOBHbIE 0003HAUYEHUS
3JIEMEHTOB JIEKTPUYECKUX LIeNel;

e  [PUBOAUTH HpuUMepbl (HaxoAuTh HMHQOpMAIMIO O IpUMepax) MHPAKTUYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUH B MOBCETHEBHOM >KM3HU A oOecredeHus 0e30MacHOCTH IMpH
oOpaiieHuy ¢ npubopamMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS M COOJIIOJICHUSA
HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYKaIOLIeH cpere;

®  OCYyHIECTBIATH MOMCK MHpOpMauuu (pusnueckoro cojepxanus B VIHTepHeTe, HA OCHOBE
UMEIOIIMXCA 3HaHUM M NyTEM CpaBHEHUsS JOTOJIHUTENBHBIX MCTOYHMKOB BBIACIATH HH(OPMALHUIO,
KOTOpast ABJSETCA NPOTUBOPEUMBOM HIIM MOXKET ObITh HEJIOCTOBEPHOM;

®  JCNOJIb30BaTh IPH BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4HO--TIOMYJSIPHYIO JIMTEPATYpy
¢u3n4ecKoro cojiepxaHus, CIpaBOUYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiajeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

e co3laBaTb COOCTBEHHbIE IHCHbMEHHbIE M KpaTKMe YCTHbIE COOOLIeHHs, o00o01mas
MHGOpPMALMIO M3 HECKOJIBKUX MCTOYHHKOB (H3MUECKOTO COAEP)KaHUS, B TOM 4YHCIE IYOIUYHO
IIPECTABIIATh PE3YNbTAaThl NPOEKTHON WJIM HCCIENOBATENIBCKON JESTENBHOCTH, IIPU 3TOM I'PaMOTHO
UCMOJb30BaTh M3YYEHHBIH MOHATHHHBIA ammapaT Kypca (U3MKHM, COINpPOBOXKIATh BBICTYIICHHE
MIpE3EHTALNEN;

e [pU BHINOJHEHUH YUYEOHBIX NPOEKTOB M HCCIEAOBAHUM (HU3MUECKUX MPOIECCOB
pacrpenesiaiTe OOSI3aHHOCTH B TpYINIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJauyaMH, CIEAUTH 3a
BBITNIOJTHEHUEM IIJIaHa JICWCTBUI M KOPPEKTHPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJ B
JESITEIbHOCTh TPYIIIbI, BBICTPaWBaTh KOMMYHMKAaTUBHOE B3aMMOJEICTBHE, MPOSBIAS T'OTOBHOCTH
pasperiatb KOH(QJIUKTHL

K koHy oOyueHuss B 9 kiacce mpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXKaTh
C(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:



®  UCIOJIb30BAaTh IOHATHA: CHCTEMA OTCYETA, MaTepuaibHas TOYKa, TPAEKTOpus,
OTHOCHUTEIIBHOCTh MEXaHHYECKOTO JBWKEHUS, nedopmanms (ymnpyras, IUIacTU4YecKas), TpPEHHE,
LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTb U IEPErPY3KU, LEHTP THKECTU, A0COJIOTHO TBEPIOE
TEJI0, IEHTP TSDKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHWYECKHE KOJIeOaHUS W BOJHBI, 3BYK,
MHOPa3BYK W yJAbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMATrHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M JATbHO30PKOCTh, CIEKTPbI MCIYCKaHUS M IOTJIOIICHHUs, albga-, 6eta- M ramma-
U3JIy4EHUs, U30TOIBL, SIIEpPHAsl SHEPIeTHUKA;

e  pa3nuuaTh SIBIE€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHHE, CBOOOIHOE Na/leHHE TeJ, pABHOMEPHOE JIBIKECHUE TI0
OKPYXXHOCTH, B3aUMOJEHUCTBUE TE€J, PEAKTUBHOE JIBUXKEHUE, KoJleOaTeIbHOE ABIKEHHE (3aTyXalolue 1
BBIHYXJICHHbIE KOJ€0aHus), pE30HAHC, BOJHOBOE J[IBUKEHHE, OTPaKEHUE 3BYKa, IMPSAMOJIMHEHHOE
pacrnpocTpaHeHHe, OTPaKEHUE U IPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasokeHue Oeloro cBeTa B CIEKTP U CIO0XKEHHE CHEKTPalbHBIX LIBETOB, JAUCIEPCUS CBETA,
€CTECTBEHHAs PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JINHENYATOTO CIEKTPa U3JIyuyeHUs) 110 OMUCAHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SIBICHUE;

®  pacro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX PU3NYECKUX SBJICHUN B OKPY)KAIOIIEM MUpE (B TOM
yuciie (pu3ndeckue SBJICHUs B IPUPOJIE: TPUIUBbI U OTJIUBBI, ABMKEeHUE MaHeT COJIHEYHON CHCTEMBI,
pEaKTUBHOE [BW)KEHHE JKMBBIX OPraHU3MOB, BOCIpPUSTHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPACEHUE,
ceificMHuYecKrue BOJIHBI, I[yHAaMH, 3XO, LIBETa TeJ, ONTHYECKUE SIBJICHUS B NPUPOJE, OMOIOTMYECKOe
NeCcTBHE  BHJAMMOTO, YIbTPa(QHOJETOBOIO U  PEHTIC€HOBCKOTO  U3JIYYEHMH, €CTECTBEHHBIN
paavoaKkTUBHBIN (OH, KOCMUYECKHE JIy4d, DPAJUOAKTUBHOE W3JIy4YEHHE MPHUPOAHBIX MHMHEPAIIOB,
NeMCcTBUE PaJUOAKTUBHBIX M3JIYyYEHUH HAOPTraHU3M YeJOBeKa), MPHU 3TOM MEPEBOIUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BBIIETATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMIA;

®  ONUCHIBATh M3y4YCHHBIE CBOMCTBA TeN W (PU3UYECKUE SBJICHMS, UCIOJB3Ys (U3NYECKUE
BEJIMYMHBI (CpelHsss M MIHOBEHHAas CKOpPOCTh Tejla NpU HEPaBHOMEPHOM [IBHKEHHH, YCKOPEHHE,
IepeMeIleHUe, MMyTh, YrJIOBask CKOPOCThb, CHJIA TPEHUs, CHJA YHOPYTrOCTH, CHJIA TSXKECTH, YCKOPEHHUE
cBOOOJIHOTO MaJeHUs, BEC Tella, UMITYJIbC TejIa, UMITYIbC CHUJIbI, MEXaHHUecKas paboTa M MOILHOCTB,
MOTEHIMAJIbHAs SHEPT sl TeJa, OJHATOr0 HaJl HOBEPXHOCTBIO 3€MJIM, HOTEHIHATIbHAS SHEPT sl CKATON
IPY)KUHBI, KUHETUYECKasi SHEPIus, NOJHAs MEXaHWYecKas SHEeprus, Mepuoj] W 4acToTa KosiebOaHui,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHHS CpPEabl),
IIPU ONMCAHUM MPABUWIBHO TPAKTOBATh (PU3NYECKUN CMBICT MCIOJB3YEMBIX BEIMYMH, 0003HAUEHUS U
€MHUIB (PU3MUECKUX BEJIMYMH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOLINE JAHHYIO (U3UUYECKYIO BEIMUUHY
C IpYTMMU BEJIMYMHAMU, CTPOUTH I'papMKH U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

®  XapaKTepu30BaThb CBOWCTBA TeJ, (PM3MUECKHE SIBIECHUS M IPOLECCHI, HCIOIb3ys 3aKOH
COXpAaHEHHs DSHEPruu, 3aKOH BCEMHMPHOIO TATOTEHMs, NPHHLUI CYNEPHO3ULUN CHJI, HPUHLMII
oTHocuTeNbHOCTU ['anunes, 3akoHbl HblOTOHA, 3aKOH COXpAaHEHMs HMILYJIbCA, 3aKOHBI OTPAaXEHUS U
IIPEJOMJICHUSI CBETa, 3aKOHbI COXPAaHEHMsI 3aps0BOTO W MACCOBOIO YHUCEI MPH SAEPHBIX peaklusX,
IIPU 3TOM J1aBaTh CJIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTUYECKOE BBIPAKEHHE;

e  OOBSCHATH (pu3MUECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YMCJIE U B KOHTEKCTE CUTyalui
IIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUUYUHHO--CICIACTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTMUYECKUX LIAroB ¢ ONOPOM Ha 2—3 U3y4EHHbIX CBONCTBA (PU3UYECKUX SIBICHUM,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pemarh pacy€THbIC 337a4M (ONUpArOLIMecs Ha CUCTeMYy U3 2—3 ypaBHEHMH), UCHOJb3Ys
3aKOHBI M (POpMyIbI, CBs3bIBaOLINe (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aadyd
3aMUCBIBATh KPATKOE YCJIOBUE, BBISBIIATH HEAOCTAIOLINE UM U30BITOYHbIE JaHHBIE, BHIOUPATh 3aKOHBI
u (GopMynbl, HEOOXOIUMBIE JUIsl pEUIeHHs, NPOBOAUTH PacuéThl M OLEHUBATh PEATMCTUYHOCTH
MOJIy4EHHOTO 3HaueHHsI (PU3NYECKON BEINUMHBI,

®  Ppacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3MYECKHX METOJOB,
UCIOJIb3YSl OIMCAHME MCCIEAOBAHUSA, BBIACHATH IPOBEPAEMOE NPEINOJIOKEHUE, OLIEHUBATh
IIPaBUJIBHOCTH MOPsAKA IPOBEACHUS MCCIEA0BaHUs, AEaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIIbTATHI
HaOJI0IEHUH U OTIBITOB;

®  TIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SIBICHUHN WM (U3NYECKUX CBOMCTB Tel
(u3ydeHue BToporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTb IeproJia KoJieOaHui
MIPYKMHHOTO MAasTHHKA OT MAacChl Ipy3a M KECTKOCTU INPYXKUHBI U HE3aBUCUMOCTH OT aMIUIMTYAbI
ManbIX KoJIeOaHUH, MPSAMOJMHENHHOE PaclpOCTPAaHEHUE CBETa, pas3lio’KeHHe Oeloro cBera B CIEKTP,
U3yueHHE CBOMCTB M300pakCHHsT B IUIOCKOM 3€pKajie M CBONCTB H300paKeHHs IpenMeTa B
coOuparoIielt JIMH3e, HaOMIOACHUE CIUIOUIHBIX M JTMHEHYAThIX CIIEKTPOB M3JIYYCHHS): CAMOCTOSTEIBHO



coOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa oOOpyIOBaHUS, OINUCHIBATH XOJA ONbBITA M €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOIBI;

® TPOBOJAWTH NpPU HEOOXOJUMOCTH CEPUI0 TPSAMBIX HM3MEPEHHH, OIpenensis CpeaHee
3Ha4YCHUE U3MEPAEMON BeTHMUUHBI ((POKYCHOE paccTOsSHIE cOOMpPArOLIe JTHMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTENHHOTO Tprbopa);

®  TPOBOJWTH MCCIECNOBAHME 3aBHUCHUMOCTEH (PU3MYECKHX BEJIMYMH C HCIIOJB30BaHHEM
NOpSMBIX HM3MEpeHHH (3aBHCHMOCTh IIYyTM OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBM)KCHUH 0€3
HaYaJIbHON CKOPOCTH, TMEPHOAa KOJIEOaHUH MAaTEMaTHIECKOTO MAasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yrjia OTPaXEHMsI CBETa OT yIVIa MaJeHUS U yIya MpeloMJIEHHUs OT yIa MaJeHus): IUIaHUPOBaTh
WCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpAaTh YCTAHOBKY, (DMKCHPOBATH pE3YJIbTAThl MOJYyYCHHOMH
3aBHCUMOCTH (DPM3WYECKUX BEIMYMH B BUAC TaONHI W rpaduKoB, AenaTh BBIBOJBI 1O PE3ylbTaTam
HCCIIEIOBAHUS;

®  TIPOBOJHUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITMUMH (CPEIHSS CKOPOCTh U YCKOPEHHE
Tela TPU PABHOYCKOPEHHOM JIBHKEHHH, YCKOPEHHE CBOOOJHOTO TaJIeHHs], >KECTKOCTh MPYKUHBI,
KO2(DPUITMEHT TPEHUST CKOJBKEHUSI, MEXaHNYeCKasi paboTa U MOITHOCTh, YaCTOTa U MEPHO]I KOJIeOaH It
MaTEeMaTHYEeCKOTO M MPYKMHHOTO MAasSTHUKOB, ONITUYECKAast CHJIa COOMPATOIIEH JIMH3BI, PaIHOAKTHBHBIN
($OH): TTAaHUPOBATH U3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJHSITH U3MEPEHUS,
clleysl TIPeIOKEHHON MHCTPYKIMH, BBIUMCIATH 3HAUEHHE BEJTMYMHBI U aHATH3UPOBATH TOJTYYCHHBIC
pe3yABTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHUI;

e coOmojaTh MpaBWiIa TEXHUKM O€30macHOCTH TMpu  paboTe ¢  J1abopaTOpHBIM
000pyI0BaHUEM;

®  pasnMuYaTh OCHOBHBIC NMPHU3HAKUA MU3YyYCHHBIX (U3UYECKUX MOJENEH: MaTepruallbHasl TOYKa,
abCOIOTHO TBEPAOE TEJO, TOYEUHBIM HMCTOYHUK CBETa, Jyd4, TOHKas JHMH3a, IJIAHETapHas MOJEb
aToMa, HyKJIOHHAasi MOJIeJIb aTOMHOTO $Si/1pa;

®  XapaKTepH30BaTh MPUHITUITHI ICHCTBHS H3YUYEHHBIX MPHOOPOB M TEXHUIECKUX YCTPOMCTB C
OMOpPOH Ha UX OMMCaHUs (B TOM YMCIE: CIUIOMETP, AATYUKU IOJIOKEHUS, PACCTOSIHUSA U YCKOPEHHUS,
pakeTa, 3X0JOT, OUYKH, MEPUCKOMN, (OTOANIapaT, ONTUYECKUE CBETOBOMABI, CIEKTPOCKON, I03UMETP,
Kamepa BuibcoHa), Hcnosb3yst 3HaHHMA O CBOMCTBaX (U3MYECKUX SIBIEHUH M HEOOXOIUMBbIE
(bu3nyeckre 3aKOHOMEPHOCTH;

®  JCNOJIb30BaTh CXE€Mbl M CXEMAaTHYHbIE PHCYHKM H3YYCHHBIX TEXHHYECKMX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLECCOB IPU PELICHUH Y4eOHO--IPAaKTHUYECKUX
3aJja4y, ONTHYECKUE CXEMBI JUIs IOCTPOEHHsI N300payKeHHH B INIOCKOM 3epKalle U coOuparoliel JI1H3e;

e  [PUBOAUTH HpuUMepbl (HaxoAuTh HHQOpMALMIO O IpUMepax) MHPAKTUYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUH B MOBCETHEBHOM >KM3HU A oOecriedeHus 0e30MacHOCTH IMpH
oOpalieHuy ¢ npubopamMM M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHUs 3I0POBbS M COOJIIOJICHUSA
HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYKaIOLIEeH cpere;

e  OCyHIeCTBIATb MOUCK HHpopMmauuu (usnyeckoro cojepxkaHus B VHTepHere,
CaMOCTOATEJIBHO (hOPMYIHUPYsS HMOMCKOBBIA 3alpoC, HAXOIUTh IYTH OIpPEeNeHHUs] 0CTOBEPHOCTH
[OJIy4eHHOH MH(pOpMalMK HAa OCHOBE UMEIOLINXCS 3HAHUHN U JJONIOJHUTEIbHBIX UICTOUHUKOB;

®  JCIOJIb30BaTh IIPHU BBINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-IOMYJSPHYIO JIUTEpaTypy
¢u3n4ecKoro cojiepxaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiajeTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B JAPYI'YIO;

e  Co3JaBaTb COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHMSI Ha OCHOBE MH(POPMALUU U3
HECKOJIbKUX MCTOUYHUKOB (PM3NYECKOTO COJEPIKAHUS, MYOJIMYHO MPEACTABIATh pPe3yabTaThl MPOSKTHOMN
WINA UCCIIE0BATENBbCKOM IeATENbHOCTH, MIPU 3TOM I'PAaMOTHO HCIOJIb30BaTh U3YyUEHHBIH MOHSITUHHBIN
anmapar H3y4aeMoro paszena (QU3MKH M CONPOBOXKJAATh BBICTYIUIEHHE Ipe3eHTalued C y4éTom
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.

TemaTuyeckoe nJIaHMpPOBaAHUE

7 KJIACC
KoaundyecTBO YacoB BHGKTPOHHLIC
Ne HanmeHoBanue B K n (undposbIe)
n/n | pasaenos u Tem ce OHTPOJI pakTuuec P
ro | pHbIepad  Kue o0pa3oBare/bHbIE
NPOrpamMMblI
0ThbI padoThI pecypchl
Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMH OKPYKAKOIIEro Mupa
1.1 | ®usuxa - Hayka o ‘ 2 ‘ ‘ bubanoreka [IOK




pupoe https://m.edso0.ru/7f41619
4
PUBHICCKIe bubnuoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f41619
BCIIMYUHBI 4
EcrecTBeHHO bubnuoreka [IOK
1.3 | Hay4HBI METOX 2 1 https://m.edsoo.ru/7f41619
MO3HAHUSI 4

Pa3nes 2.IlepBoHayajibHbIe CBeJIeHHS 0 CTPOCHHH BellecTBa

2.1 | Crpoenue BeniecTna 1

bubmunoreka IIOK
https://m.edsoo.ru/7f41619
4

JBr>xenue u
2.2 | B3auMoieiicTBHE 2 1
YaCTHII BELIECTBA

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41619
4

ArperartHbie
COCTOSIHUSIBEILIECTBA

2.3

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

Pa3nen 3./IBuskeHue M B3auMoJielicTBHE TeJl

31 Mexaanueckoe 4

JIBIDKECHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

Wuepus, macca,
IUIOTHOCTD

3.2

3.3  Cwa. Bunsicun 14 1 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [IOK
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8 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHBIE
Ne HaunumenoBanue K I (npoBbic)
/1 | pa3iaesioB U TeEM Beer OHTPO pakTuiec | (PP
JbLHBIE KHe o0pa3oBaTe/ibHbIE
NMPOrpaMmblI 0
padoTsl | patoThI pecypchl
Pasznen 1. TenioBble ABJICHUSA
CrtpoeHue U CBOMCTBA bubmorexka HOK
1.1 P 7 https://m.edsoo.ru/7f4181c
BEII[ECTBA o
bubmunoreka IIOK
1.2 | TerioBbIe IPOLIECCHI 22 1 5 https://m.edsoo.ru/7f4181c

e

Paznen 2.2yiekTpUYecKHEe H MATHUT

HbIC ABJICHUSA

DNEeKTpUUYECKUE
3apsbl. 3apsKEHHbIE

bu6mmoreka [IOK

2.1 7 1 https://m.edsoo.ru/7f4181c
Teaa U UX o
B3aMOJEUCTBHE -
o TosHHEL bu6mmoreka [IOK
2.2 . 21 1 7 https://m.edsoo.ru/7f4181c
ANEKTPUUECKUI TOK o
bu6moreka [IOK
2.3 | MarHuTHBIE SIBJICHUS 7 1 15 https://m.edsoo.ru/7f4181c
[
ONeKTpOMarHuTHast bubmmorexa LIOK
2.4 p 4 https://m.edsoo.ru/7f4181c
WHTYKITUS o
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 I[TPOI'PAMME '
9 KJIACC
KosaunvecTBo yacoB DJIeKTPOHHBIE
o HauMenoBanue K 0 (undpoBbie)
° PA3IE/IOB H TeM Beer OHTPO PaKTH4ec P
n/n JIbHbIE KHe oOpa3oBaTe/ibHbIE
NporpamMmbl 0
padorbl | paboThI pecypcbl
Pa3zpgen 1.Mexannueckue siBJICHUSA
MexaHndeckoe bubmorexa [JOK
1.1 | IBWIKEHHE U CIIOCOOBI 10 1 https://m.edsoo.ru/7f41a4a
€ro OMUCaHus 6
bubnuorexa [IOK
1.2 | B3aumozeiicTBue Ten 23 1 4 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [IOK
1.3 | 3akoHBI COXpaHEHHS 11 3 https://m.edsoo.ru/7f41lada
6
Pa3znen 2.Mexannueckne KoJJe0aHUS H BOJTHBI
M bubnunorexa [IOK
2.1 CXAHMACCKIC 7 3 https://m.edsoo.ru/7f41a4a
KoJe0anus 6
M bubnunorexa [IOK
2.2 CXAHMICCKIE 9 1 3 https://m.edsoo.ru/7f41a4a

BOJIHBI. 3BYK

6
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Pa3jen 3.2/ieKTpOMarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI

I?;IEETHPOMarHHTHoe bubnuoreka [IOK

3.1 7 2 https://m.edsoo.ru/7f41a4a
AJIEKTPOMAarHUTHbIE 5
BOJIHEI =

Pa3nen 4.CBeToBbI€ IBJICHUSA
3aKOHEBI bubmunoreka IIOK

4.1 | pacnpocTpaHEeHUs 6 2 https://m.edsoo.ru/7f41ada
cBera 6
JIMH3EI 1 ONITUYECKHUE bubmiorexa LIOK

4.2 6 3 https://m.edsoo.ru/7f41a4a
puOOpHI 6
Pasnoxenue Oenoro bubmaorexa LIOK

4.3 5 3 https://m.edsoo.ru/7f41a4a
CBETa B CIICKTP 6

Pa3nen 5. KBanToBble fiBJIeHUS
Ucnyckanue u bubmuoreka [JOK

5.1 | moryolieHne cBeTa 4 1 https://m.edsoo.ru/7f41a4a
aTOMOM 6
CtpoeHre aTOMHOTO bubmorexa LIOK

5.2 P 6 1 https://m.edsoo.ru/7f41a4a
spa 6

bu6mmoreka [IOK
5.3 | Slnepubie peakiun 8 1 https://m.edsoo.ru/7f41lada
6
OBIIEE KOJIMYECTBO 102 27

YACOB II0 ITPOTPAMME
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