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IHHOACHUTEJBHAS 3AITUCKA
Pabouyas mporpamma no yue6HoMy mpemmery «®usnka (6a3oBBI YpOBEHB)» I 7-9 KIAcCOB paszpaboTaHa Ha OCHOBE CJIEIYIOIIHUX

JIOKyMEHTOB:
1. @enepanbHbIil rocy1apCTBEHHBIH 00pa30BaTENBHbIN CTAHAPT OCHOBHOTO OOIIEr0 o0pa3oBaHus, yTB. IpUKa3oM MuHIpocsenenus P@

ot 31.05.2021 Ne 287 (c u3MeHEeHUSAMH).
2. @epepanbHas 00pazoBaTesbHAs IPOrpaMMa OCHOBHOTO OOIIEr0 06Pa30BAHMS, YTB. IIPUKA30M Munnpocgemenus P® ot 18.05.2023 Ne

370 (c n3MEHEHUAMH).
3. @enepanbHas paboyas HporpaMma OCHOBHOTO o0uiero obpasopanus «Dusnka (6a30Bblii yPOBEHB)» (U1 7-9 Ki1accoB 00pa3oBaTENBLHBIX

opranmsauuii). - ®I'BHY «MCPO», Mocksa 2024.
4. OcHoBHas obpasoBaTenbHas IMPOrpaMMa OCHOBHOTO obmero o6pasoBarust MOV Jlumes Ne 3 (B cootBerctBHE ¢ ®I'OC-2021) oT
26.08.2022 (c n3MeHEHUAMH).

Ilporpamma no (u3uke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3OBAHUS COCTaBIEHA HA OCHOBE MOJOXKCHHH H TpeOOBaHMIA K pe3ybTaTaM
OCBOEHMs Ha 0a30BOM ypOBHE OCHOBHOM 0Opa3OBaTeNBHOMN mporpammsl, mpeacTaBieHHsIX B ®I'OC 00O, a Take c y4€ToM (QenepanipHOA
pabodeii nporpammel BocniuTanus u KoHmemnumu npenonasanus yue6HOro npeamera «usukay.

Coneprxanue nporpaMmbl o GH3MKe HAIPABICHO Ha (JOPMHPOBAHHE ECTECTBEHHOHAYIHOM IrPaMOTHOCTH OOYYalOIIUXCSI ¥ OPraHU3aIHIO
H3y4eHHUs (DM3MKH Ha JEATEIHHOCTHON OCHOBE. B mporpamMme mo (M3MKe YUHTHIBAIOTCS BO3MOIKHOCTH Y4eOHOIo IpeaMeTa B pealu3alud
tpeboBanuii PI'OC OOO x mMIaHHPYEeMBIM JIHYHOCTHBIM M METAIpPEAMETHBIM Ppe3yJIbTaTam O0ydeHHsI, a TaKKe MEXIPEIMETHBIE CBSI3H
€CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB HA YPOBHE OCHOBHOTO OOIIEr0 06pa3oBaHHs.

IIporpamMma o QusnKe ycTaHABIUBAaeT pacupesielicHue y4eOHOro MaTepHala 1o rojam 00y4enHs (II0 Kiaccam), MpeiaraeT IpPUMEPHYIO
TOCICNIOBATENILHOCTE  U3YHEHHs TeM, OCHOBAHHYIO HA JIOTHKE DPAsBHTHS NPEAMETHOIO COJAEPKAHHS M Y4ETE BO3PACTHBIX OCOGCHHOCTEH
o0yJaromuxcs.

IIporpamma no ¢usrke paspaboTana ¢ LEIBIO OKA3aHUS METOIMYECKOH ITOMOIIH YIHTENO B CO3IAHAH paboueil mporpaMmel 10 yueOHOMY
IpeaMeTy.

DusnKa SBISETCS CHCTEMOOOPA3YIOIIIM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX IIPEIMETOB, IIOCKOJIBKY (pH3HYecKre 3aKOHBI JIEXKAT B OCHOBE
IIPONECCOB M SBICHHH, M3y4aeMBIX XUMHEH, OHOJIOTHeH, acTpoHOMHel W usmyeckoil reorpadueif, BHOCHT BKJIal B €CTECTBEHHOHAYYHY IO
KapTHHY MHpa, TIPEJIOCTaBIIAeT HanboIee SICHble 00pasIbl MPUMEHEHHS HAYYHOTO METO/Ia MO3HAHHMS, TO €CTh CII0co0a MOIyYeHAs JIOCTOBEPHBIX
3HAHUI O MUpe.

Onna u3 raBHEIX 337124 (U3HYECKOro 06pPa30BaHMS B CTPYKType OBIIEro 06pa3sOBaHUS COCTOMT B (OpMHPOBaHHUHU €CTECTBEHHOHAYYHOM
IrpaMOTHOCTH U HHTEpeca K HayKe y 00y4Jaronmxcsl.

Usygenne ¢Qusukn Ha 6a30BOM ypoBHE IpPEANONAraeT OBJAJeHHE CISAYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIUMHI

€CTCCTBCHHOHAYYHYIO 'PaMOTHOCTB:



® HAay4HO OOBACHATH SIBJICHUS,
® OILICHUBAaTh U IIOHUMATh OCOOEHHOCTH Hay4YHOIr'0 UCCJICAOBAHU,
® HHTCEPIIPETHPOBATh JAaHHBIC U HCIOJIE30BaTh HAay4qHBIC TOKa3aTECIbCTBA AJI IIOJIyYEHUS BHIBOIOB.

Hemn u3yyenuss usuky Ha ypoBHE OCHOBHOTO OOIIETO 06pa3oBaHHs OHpeaeieHsl B KoHiemmu IpenojaBaHus y4yeOHOro mpeaMera
«®u3uKa» B 00pa3oBaTENbHBIX OpraHmM3alisx Poccmiickoil ®Denepanum, pealmM3yIOMHUX OCHOBHBIE 001me00pa3oBaTeNbHBIE  MTPOTPAMMEIL,
YTBEPXKIEHHOH penrenreM Komiernn MunucTepeTBa npoceinens Poccuiickoit ®eepamnuu (IpOTOKOI OT 3 nexabpst 2019 r. Ne [TK4BH).

Iesn n3yyenns puzuku:

an06peTeHHe HHTEpECAa U CTPEMIICHHA o6yan0me05{ K HAyYHOMY H3YYEHHUIO IIPUPOJABI, Pa3BUTHE HX HHTCJUICKTYAJIPHBIX H

TBOPYECKHUX CIIOCOOHOCTEN;
Pa3BUTHE MIPEJICTABIIEHUH O HAYYHOM METO/Ie IO3HAHHUS U (HOPMHPOBAHIE HCCIIEA0BATENHCKOTO OTHOIIEHHS K OKPY>KAIOIIIM SBIICHHSAM;

(GopMupoBaHHE HAYYHOrO MUPOBO33PEHHUS KaK PE3yIbTaTa H3YUCHHS OCHOB CTPOEHHUS MaTepUH U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
(opMHpOBaHUE NPENCTABICHHUI O POIH QU3UKH ISl PA3BUTHS JIPYTHX SCTECTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHI;

Pa3BUTHE NPEJCTABICHUNE O BO3MOXHBIX cepax Oymymieil mpodeccHoHanbHON AesITEIFHOCTH, CBSI3aHHON C (bU3MKOMA, MOITOTOBKA K
JAIbHEHIIIEMY OOYy4EHHIO B 3TOM HaIlPaBIICHHH.

Hoctmxenne stux nenedt mporpaMMel 10 GHU3KKEe Ha yPOBHE OCHOBHOTO OOIIEro 06pa3soBaHMs 0GecTednBaeTCs pelIeHueM CIIEAYIOIUX

3azav:

HpI/IO6pCTeHI/I€ 3HaHUHA O AUCKPETHOM CTPOCHUHU BEIICCTBA, O MEXAHUYECKHUX, TEILIOBBIX, QJICKTPUYCCKHX, MAarHUTHBIX U KBAaHTOBBIX

SIBIICHUSX;
NPHOOPETEHHE YMEHUH ONUCHIBATE H OOBACHATH QU3MUCCKHE SBICHHS C HCTIONb30BAHMEM IOy YCHHBIX 3HAHMIL;

OCBOCHHE METOJIOB PpECIICHUSI HpOCTCﬁH.IHX paC‘-IéTHLIX 3aJady C HCIIOJb30BaHHUEM (1)I/I3I/I‘-ICCKI/IX MO,I[CJIefI, TBOPYCCKHUX H

IIPaKTUKOOPHUEHTUPOBAHHBIX 3aJ/1a4,
Pa3sBUTHE yMCHI/Iﬁ Ha6J'IIOI[aTI> IIPUPOJHBIC SIBJICHUA U BBIIIOJHSTH OIBITHI, na60paTopHI>Ie pa6OTI>I 1 SKCIIEPUMEHTAJIBHBIC UCCICIOBAaHUA

C HCIIOJIb30BAHHEM U3MEPHTENBHBIX IPHOOPOB;
OCBOCHHE NPUEMOB PabOTHI ¢ HH(OPMAaLHer PU3MIECKOTO CONEPIKAHHS, BKIOUas HH(OPMAIIIO O COBPEMEHHBIX JOCTHKCHHSX (H3HKH,

aHaJM3 U KpPUTHYECKOE OLCHUBaHKE HH(POPMALIHH;
3HAKOMCTBO €O cepamu IPOPECCHOHANBHOM JEATENEHOCTH, CBI3aHHBIME ¢ (DU3HKOM, H COBPEMEHHBIMU TEXHONOTHSAMH, OCHOBAHHBIMH

Ha JOCTHXKCHHUIX (I)I/I3PI‘I€CKOﬁ HayKu.

Ha nsy4enue ¢usuxu (6a3oBblil ypoBeHb) Ha YPOBHE OCHOBHOTO 0OIIero o6pasoBaHus OTBoauTcs 238 wacoB: B 7 Kiacce — 68 4acos 2

gyaca B

Hememo), B 8 xmacce — 68 wacoB (2 waca B Hememo), B 9 xmacce — 102 waca (3 waca B Hexmemo).



IIpennaraemerii B nporpaMme 1o Gu3nKe MepedeHs 1abopaTOPHBIX pabOT U OMBITOB HOCHT PEeKOMEH/IATEBHEIA XapaKTep, YUATENb AeaeT
BEIOOp MpPOBE/EHUS IAGOPATOPHBIX PabOT M OMBITOB C YYETOM HHIMBUIYAIBHBIX OCOGEHHOCTEH OGYYAIOIIMXCS, CIHCKA SKCIIEPHIMEHTATBHBIX
3aJlaHuH, Ipe/UiaraéMbIX B paMKax OCHOBHOTO I'OCYJapCTBEHHOTO K3aMeHa 110 (DH3HKE.



COJEPXAHME OBYYEHMSA
7 KIIACC

Pa3pnen 1. ®u3uka u €€ poJib B NO3HAHUH OKPYKAK0OIIEro MUpa.

O®uzrka — HayKa o npupoze. SBneHus npupoasl. Ouznueckue sBICHUS: MEXaHUIECKUE, TEIUIOBBIE, DIIEKTPUIECKIE, MATHUTHEIE, CBETOBBIE,
3BYKOBBIE.

@usnueckue BenuuuHbl. M3mepenne ¢usnyeckux BenuuuH. Ousndeckne npubopsl. [lorpemuocts nu3MepeHnii. MexayHapoaHas cucremMa
EIUHUIL.

Kak ¢u3uka um npyrue ecTeCTBEHHbIE HAayKH H3ydYalOT MPHUPOAY. EcTecTBEeHHOHAYUYHBIH METON ITO3HAHWsS: HaOIOJCHWE, MOCTAaHOBKA
Hay4YyHOI'0 BOIIPOCA, BBIIBM)KEHUE THIIOTE3, SKCIIEPUMEHT IO IPOBEPKE THIOTE3, OOBSICHEHHE HabmromaeMoro sipieHus. Onucanue (GU3NIEeCKUX
SIBJIEHUH C IIOMOIIBIO MOJENIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIIOBBIE, JJIEKTPUIECKIE, MATHUTHBIE, CBETOBEIC SIBJICHUSL.

2. @usnueckue NpudOPHI U IpoIielypa NPSMBIX U3MEPEHH aHAJIOTOBBIM U IIH(POBBIM IPHOOPOM.

Jlabopamopusie pabompvl u onsimel.

OmnpeneneHne EeHb AETICHUS Kbl U3MEPUTEIHHOTO MpHOopa.

N3mepenne paccTosHUM.

N3mepenue o0bEMa XXUIKOCTH U TBEPIOTO Tela.

Onpenenenne pa3MepoB MaJIbIX Tell.

N3mepenne Temneparyphl IpY IOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTUMKa TEMIIEpaTyphL.

IIpoBenenue uccienoBanus 1o NPOBEPKE TUIOTE3bI: TATBHOCTD MOJETA MApUKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJIbIIe, yeM OoJblie
BBICOTA ITyCKa.

Pa3znen 2. IlepBonayaibHble CBeJeHHs O CTPOEHUH BellecTBA.

CrpoeHue BelecTBa: aTOMBI U MOJIEKYJIBL, UX pa3Mephl. OIBITHI, TOKA3bIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JBrxxenue vacTtur] BemecTBa. CBsSI3b CKOPOCTH JBMXKEHHUS YacTHUI] ¢ TeMIlepaTypoii. bpoyHoBckoe npmwxenue, nuddysus. Bzaumoneiicteue
YaCTHI] BEIECTBA: IPUTSHKEHUE U OTTAJIKMBAHUE.

ArperaTHele COCTOSIHHS BEIIECTBA: CTPOCHHME ra3oB, >KMIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) Tell. B3amMOCBS3b MEXIy CBOHCTBAMHU
BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHHM BOJIBL.

Hemoncmpayuu.

N



1.
2
£ 3

HaGmonenne OpOyHOBCKOTO JBHIKEHHS.

Habmonenue muddysun.
Habmonenure siBiIeHUH, 00BSICHIIOMMUXCS IPUTSHKEHUEM HITH OTTAIKABAHAEM YACTHUI] BEIECTBA.

Jlabopamopnsie pabomst u onvimol.

1.
2.
3.

Ouenka nuameTpa aToMa METOAOM PsIOB (C HCIIONIB30BanueM (otorpaduii).
OIBITEI 10 HAOMIOEHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B.
OneITEI M0 06HAPY>KEHUIO NEHCTBHS CHII MOJIEKYJISIPHOTO TPHTSDKEHHS.

Paszgen 3. /IBimokeHue u B3auMoAeiicTBHE TeJI.
Mexannyeckoe aBmwxenue. PaBHoMepHOE M HepaBHOMepHOe IBIKeHHE. CKopocTh. CpeHsst CKOPOCTh NIPH HEPABHOMEPHOM JIBHMIKCHHUH.

Pacyér myTu u BpeMEeHH JBIKEHUS.
SIBnenre uHepMK. 3aKOH HHEPIMH. B3auMoeicTBHE Tl KaK NPUYHHA H3MEHEHHS CKOPOCTH JBHXXEHHS Tell. Macca Kak Mepa HHEpTHOCTH

tena. IInoTaocTs BemecTBa. CBA3b IJIOTHOCTH C KOJHYECTBOM MOJIEKYJI B € JUHHIIE 0OBEMA BEIECTRA.
Curia Kak XapakTepHCTHKa B3auMozeHcTBHs Tenl. Chila ynpyroct u 3akoH ['yka. Vi3sMepeHHe CHIIBI ¢ OMOIIBIO JHHAMOMETpa. SIBIeHue
TATOTCHMs U cuia Tspkectd. CHila TSOKECTH Ha Apyrux mnaHerax. Bec tema. HeBecomocts. CiioxeHue CHII, HAIIPABIEHHBIX MO OJHOM MPAMOA.

PaBHonelicTByromas cuit. Cuna TpeHns. TpeHHe CKONBXEHNUS ¥ TPEHHE MOKosl. TpeHue B IIPUpPOJIE U TEXHHUKE.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO ABHXKEHUS TEJA.

2. H3mepeHHE CKOPOCTH MPSIMOJIMHEHHOTO IBHIKEHHS.

3. HabmoneHue siBneHHs] HHEPIIHH.

4. HaOmoneHue U3MEHEHHS CKOPOCTH TIPH B3aMMOIEHCTBHH TEL
5. CpaBHeHHe Macc 110 B3aUMOIECHCTBHIO TEII.

6. CrnoxeHHE CUJI, HAIIPaBJICHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopusle pabomovt u onvimol.

N

Onpenenenne CKOPOCTH PaBHOMEPHOTO JBIDKEHHS (LIIAPHKa B XKHIAKOCTH, MOJIEIH 3JIEKTPUYECKOTO aBTOMOOHIIA U TaK Janee).
Ormpenenenne cpeHell CKOPOCTH CKOJIBXXEHUS OpyCKa MM IIapyKa 110 HAKJIOHHOM INIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPIOTO TeJA.
OmnBITEL, 1EMOHCTPHPYIOIIHE 3aBHCHMOCTD PacTsKEHUSI (IeopMalii) Py KUHEL OT IPHII0KEHHOH CHIIBL
OnBITBIL, IEMOHCTPUPYIONIUE 3aBUCHMOCTS CHJIBI TPEHHSI CKOJIBXKECHHUS OT BECa Tejla B XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH.

Pasnen 4. laB1eHHe TBEPABIX TeJI, )KHAKOCTEH M ra3osB.



Hapnenne. CrocoGsl yMEHBIIEHHS ¥ yBENUYEHHUs JaBieHus. J[aBleHHe rasa. 3aBHCHMOCTH NABIEHHS Ta3a OT 00BEMA, TEMIIEpaTyphL.
ITepenava nasnenus TBEPABIMHU TeaMH, XUIKOCTIMHA ¥ razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIIHHBL. 3aBHCHMOCTD JABJIEHHS XHIKOCTH
oT riyOuHsL I'mapoctatuyeckuit mapanoke. Coobmaromuecs cocyasl. [ uapaBIndecKie MeXaHH3MBL

AtmMocdepa 3emnn u atMochepHoe Japnenue. IIpHuruHbI CyIecTBOBaHHs BO3MYIIHON 060moukn 3emmn. Omsit Toppryerim. N3mepenue
aTMOC(HEPHOro NaBleHHs. 3aBUCHUMOCTB aTMOC(EPHOrO JaBICHHs OT BHICOTHI HaJl ypoBHeM Mops. IIpHGOpHI [is H3MepeHHs aTMOChEpPHOrO

JIaBJICHHUSI.

JIeCTBHE XUIKOCTH M ra3a Ha HOTPYXEHHOE B HHX Teno. Brrrankuparomas (apxumenopa) cmia. 3akoH ApxuMena. [LiaBanue Tel.
BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTB HaBJIEHUS ra3a OT TEMIEPATYPEL.

2. Ilepenaua naBieHHs KUAKOCTHIO M Fa30M.

3. Coobmaromuecst Cocyabl.

4. TI'mppaBnuueckuii mpecc.

5. IlposBnenue nelcTBUS aTMOCHEPHOTO JABICHMS.

6. 3aBHCHMOCTH BBITAIKUBAIONIEH CHIIBI OT 06BbEMA IOTPYKEHHON YaCTH TeNla ¥ IIOTHOCTH JKHUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIONICH CHIIBI BECY BHITECHEHHOM >KHUIKOCTH.

8. Ycrosue mIapaHus TeIN: IUIABAaHUE MK [OTPYKEHHUE TEN B 3aBHCHMOCTH OT COOTHOIICHHMS IIOTHOCTEH Teja U HKHIKOCTH.

Jlabopamopnsie pabomsl u onvimol.

1. HccnemoBanue 3aBHCHMOCTH Beca TeNa B BOJIE OT 06bEMa IOTPYKEHHOH B KHIKOCTD YaCTH TeJA.

2. Omnpezienenne BBITAIKUBAOIIEH CHIIBL, NEHCTBYIOLIEH Ha TEJIO, OTPYXEHHOE B SKHIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BHITATIKUBAIOIIEH CHIIBI, IEHCTBYIOLIEH HA TEJIO B XKUIKOCTH, OT MAacChl Tea.

4. OmsITHL, IEMOHCTPHPYIOUIME 3aBHCHMOCTH BBITANKHBAIOIIEH CHIIbL, JEHCTBYIONEH Ha TENO B JKHIKOCTH, OT 00BEMA MOTPYKEHHOM B

JKHJIKOCTB YaCTH TeJa U OT IJIOTHOCTH JKHUIKOCTH.
5. KoucrpyrpoBanue apeoMeTpa HIIH KOHCTPYHPOBAHHE JIOJAKH H OPE/EIECHHE €& TPy30II0XbEMHOCTH.

Pasnen S. PaboTa 1 MomHoCTb. DHeprusi.

Mexannueckas pabota. MOIIHOCTE.
IIpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAaKJIOHHAS TUIOCKOCTH. IIpaBHIIO paBHOBeCHs pbryara. [IpUMeHEHHe IpaBHiIa PABHOBECHS phlYara K

610Ky «30m0T0€ mpaBuioy» MexanukH. KITJ] mpocThix Mexanu3MoB. [IpocThle MEXaHH3MEI B OBITY U TEXHHKE.
Mexanudeckas sHeprus. Kunetudeckas 1 MOTeHIHAIbHas SHeprus. [IpeBpamense 0HOTO BHIA MEXAHHYECKOH SHEPIHH B JIpyroi. 3akoH
COXpaHCHHMSI SHEPTUH B MEXaHHKE.



Hemoncmpayuu.
1. IIpuMepbl IPOCTBIX MEXaHHU3MOB.
JlabopamopHhuie pabomsl u onvimol.
1. Omnpenenenne pabOThI CHIIBI TPEHHS IIPH PABHOMEPHOM JIBFXKEHUHM T€JIa 10 TOPHU30HTAIBHOM TOBEPXHOCTH.
2. HWccnemoBanue ycnoBRHH paBHOBECHS phlyara.
3. Wamepenue KIIJ/I HaKJIIOHHOM IITIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAaHEHHS MEXaHUYECKON SHEPIHH.
8 KNIACC

Pa3znen 6. TenioBblie sIBJICHUA.

OCHOBHBIE TIOJIOXKEHHS MOJIEKY/ISPHO-KMHETHYECKOH TEOpUM CTPOEHHs BermecTBa. Macca M pa3Mephl aToMOB M MOJEKYJ. OIBITEL
IIOITBEPIKIAOIINE OCHOBHBIE TIOJIOXKEHHSI MOJIEKY JIIPHOKUHETHYECKON TEOPHH.

Mogenu TBEPIOTro, XHUIKOrO ¥ ra3o00pa3HOro COoCTOsHUM BemecTBa. Kpuctammdeckue u amopdusie Tena. OObsCHEHHE CBOMCTB rasos,
JHIKOCTeHl M TBEPIBIX Tl HA OCHOBE MOJIOKEHHH MOJIEKYJAPHO-KHHETHICCKONH Teopud. CMaunBaHMe M KalWUIApHBIE sBieHUs. TermioBoe
paciiupeHue U CKaTHe.

Temneparypa. CB3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBIXKCHHUS YacTUIl. BHyTpeHHss sHeprus. CrocoObl H3MEHEHHs BHY TPCHHEH
SHEPIHH: TEIUIONepeaya U COBepIIeHre paOoThl. BHbI Tenonepenadu: TEMIONPOBOAHOCTD, KOHBEKIIUS, U3y YCHHUE.

KonuuecTBo TermoThl. YielbHas TEIIOEMKOCTh BellecTBa. TeIooOMEH W TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OamaHca.
[InaBieHHe W OTBEpJEBAHUE KPUCTAUIMYECKAX BEIECTB. YENbHAs TEIUIOTa IUIaBleHHs. IlapooOpasoBanue W KomjeHcanus. Mcmapenue.
Kunenue. YenpHas TEIIOTa MapooOpa3oBaHus. 3aBHCHMOCTh TeMIIEPATy Pbl KUIIEHHS OT aTMOC(HEPHOTO JaBJICHHUS.

BnaxuocTs BO3myXxa.

DHeprus TOIUINBA. Y IeNbHas TENI0Ta CrOPaHHus.

[Ipunmuns! paboTs! TerioBbix Asurareineii KI1J{ remnoBoro asurarens. TemIoBble JBUraTeNy M 3alliTa OKPY>KaroLIe CpeIbl.

3aKoH cCOXpaHEHHsI ¥ PEBPALIECHUS S3HEPIHH B TEILUIOBBIX IPOIECCaX.

Jemoncmpayuu.

1. HabmoneHue 6pOyHOBCKOIO JBHKEHHS.

2. Ha6monenue nuddy3uu.

3. HaOmroneHue sBICHU CMauMBaHUS ¥ KallHJUIIPHBIX SBJICHUM.

4. HabmoneHue TEMIOBOIO PaCIIMPEHHS TE.

5. V3Menenue HaBiieHHs ra3a pHA U3MEHEHUH 00bEMa U HarpeBaHUHU MM OXJIAXKICHUH.



IIpaBuiia u3MepeHHs TeMIIEPaTy PhI.
Bunrr Temionepenayn.
OxrnaxkieHue Ipu COBEPIIECHHH PabOTHL
9. HarpepaHue npu coBepIIeHUH paOOTHI BHEITHUMH CHUJIAMH.
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
11. HabnroneHue KUMeHusl.
12. HabmroneHne nocTosHCTBA TEMIIEPaTy I IIPH IIaBICHHH.
13. Mopenu TemIoBbIX IBUTATENEH.
Jlabopamophusie pabomovt u onvimol.
OmnbITEI IO 00HAPYXEHUIO NEUCTBHS CHJI MOJIEKYJISPHOTO IPHTSKEHHUS.
OneITHI 0 BBIPAIIMBAHUIO KPHCTAIOB TIOBAPEHHON COJIH MJIM caxapa.
OmneITEI 10 HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHHS ra30B, )XUIKOCTEN B TBEPABIX Tell.
Omnpenenenue naBaeHUs Bo3yXa B OAJUTOHE IIIIPHIIA.
OnBITEL, NEMOHCTPHPYIOIIME 3aBHCHMOCTH IaBJICHUS BO3IyXa OT ero 06bMa ¥ HarpeBaHUs UM OXJIaXIEHHS.
IIpoBepKa runoTe35! TMHEHHON 3aBUCHMOCTH JUIHHBI CTOJIOMKA XKHIKOCTH B TEPMOMETPHIECKOM TpyOKe OT TeMIepaTyphL.
Hab6monenue u3MeHeHUs BHYTpEHHE SHEPTUH TeNa B pe3yJIbTaTe TEIUIONEePENadd U paboThl BHENTHUX CHIL
Hccnenopanue sBneHus TEII00OMEHA IIPH CMEITHBAHUH XOJIOAHON U TOpsSYeii BOJBL.
9. Onpenenenre KOIMIECTBA TEIIIOTHI, ITOTYyYEHHOTO BOJIOH IIPH TEIIIO0OMEHE ¢ HArPETHIM METAUINYECKUM HUIMHIPOM.
10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEIECTBA.
11. MccnenoBanue mporiecca HCIIapeHHS.
12. OnpeneneHre OTHOCUTENFHOMN BIAXHOCTH BO3/yXa.
13. Ompenenenue yaeabHOM TEIIOTH IUIABJIEHHS JIHIA.
Paznes 7. DiaekTpudecKkue H MATHUTHBIE SIBJICHHS.
Onextpusanus Tei. J[Ba pola 2/EKTPHYECKHX 3apsioB. B3amMojeicTBHe 3apsiKeHHBIX Tel. 3akoH KynoHa (3aBHCHMOCTH CHIIBI
B3aUMOJIEMCTBUS 3aPSHKEHHBIX TEN OT BEJIMYMHBI 3apSJI0B M PACCTOSHHS MEXKIY TEJIAMH).
OnexTpuyeckoe nosne. Hanpshk€HHOCTh 31eKTpHYecKoro nost. [IpHHIHI CyIepo3HIiH 3IEKTPHYECKUX ToNel (Ha KaueCTBEHHOM YPOBHE).
Hocurenn snekTpuyeckux 3apsmoB. DIEeMEHTapHBIA dSIHeKTphdeckuil 3apsn. Ctpoenwe aroma. IIpOBOIHMKM M JHOIEKTPHKH. 3aKOH
COXpaHEHHS JIEKTPHUYECKOTO 3aps/a.
ONEKTPUYECKUH TOK. YCIIOBHS CyIIECTBOBAHMS SIEKTPHYECKOrO TOKA. VICTOUYHHKH MOCTOSHHOTO TOKa. JIeHCTBHS SIEKTPHYECKOTO TOKa
(TemIoBoe, XMMHYECKOE, MArHUTHOE). DJIEKTPHYECKHH TOK B XHMIKOCTSIX U ra3ax.
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Onekrpuyeckas nenb. Cuia Toka. DineKkTpuuyeckoe HampspkeHHe. CONpOTHBIEHHWE TPOBOJHHUKA. YIETBHOE CONPOTHBICHHE BEINECTBA.
3axoH OMma Jutst ydacTka nend. [lociegoBarensHoe U mapajuieIbHOE COeTNHEHHE IPOBOTHUKOB.
Pabota u MomHOCTH 3NeKTpHYeckoro Toka. 3akoH J[xoyns—JIenna. DneKkTprudecKkue ey U TOTPEOUTEH 3JIeKTPUIECKOH SHEPTHH B OBITY .
Kopotkoe 3ampikaHue.
ITocTossHHBIE MarHUTHL. B3anMonelicTBHE ITOCTOSIHHBIX MarHUTOB. MarautHoe moiie. MarHuTHOE mojie 3eMJIM M €ro 3Ha4CHUE JUIS )KU3HU
Ha 3emiie. OmbIT Opcrena. MarauTHoe mosie 31eKTprdeckoro Toka. [IpuMeHeHne 31eKTpoMarHuToB B TeXHHUKeE. JleliCTBHEe MarHUTHOTO IO Ha
IIPOBOJIHUK C TOKOM. DJIEKTPOABUraTeh IIOCTOSIHHOTO TOKa. Vcrionb30BaHue 3IIEKTpOABUraTeNe B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
Omnsitel @apanes. SIBnenue snexkrpomMarHuTHOH mHAyKiuu. [IpaBuno Jlenma. Onexrporeneparop. CoocoObl MOMyYeHHS 3IEKTPUIECKON
SHEPruu. DJIEKTPOCTAHINHN Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTUH.
Hemoncmpayuu.
ONeKTpu3anus Tel.
JIBa pona 3NMeKTpHUYECKHX 3apsA0B U B3aUMOJIEHCTBHE 3apSDKEHHBIX Tell.
YcTpoicTBO U AEHCTBUE 3IIEKTPOCKOIIA.
DJNIeKTpOoCTaTUYECKas HHTYKITHSI.
3aKOH COXpaHEHUS AIEKTPUIECKUX 3apSIIOB.
IIpoBOMHUKH ¥ OUATIEKTPUKY.
MopenupoBaHue CUIOBBIX JHHUH 3JEKTPHUYECKOTO MOJIS.
HcTouHuKYM OCTOSIHHOTO TOKA.
9. JleHcTBHS 3JIEKTPUYECKOTO TOKA.
10. DnexTpu4ecKuid TOK B XKHUJIKOCTH.
11. I'a3oBeIi pa3psa.
12. I3mepeHue CUibl TOKa aMIIEPMETPOM.
13. M3MepeHune 3NeKTpUYECKOr0 HAMPSHKEHHUS BOJIBTMETPOM.
14. Peoctat u Mara3uH COMpOTHUBIICHUH.
15. B3auMopelicTBHE TOCTOSIHHBIX MarHUTOB.
16. MonennpoBaHue HEBO3MOXXHOCTH pa3/I€JICHHsI TOJIFOCOB MarHuTa.
17. MonenupoBaHHE€ MarHUTHBIX IOJIEH MMOCTOSIHHBIX MarHUTOB.
18. OmsIT Opcrena.
19. MarauTHOe 1ose Toka. DJIeKTPOMAarHur.
20. JleiicTBHE MarHUTHOTO NOJISI HA IPOBOJHUK C TOKOM.
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21,
22
23.
24.
25.

ONEKTPOABUTATENH IIOCTOSHHOI'O TOKA.

HccnenoBanue sBIECHHS 3J€KTPOMarHUTHON MHIYKITHH.

Omnerter @apanes.

3aBUCHMOCTH HallpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHM €ro BOSHHKHOBEHHSI.
OJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomesl u onvimel.

R A L

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITH 10 HAOMIOAEHHIO SJIEKTPU3AINH TEJT HHIAYKIUEH U IIPH COPUKOCHOBEHHH.

HccnenoBanue aeHCTBUS SIEKTPUYECKOTO OIS HA IPOBOJIHUKH U JUDJIEKTPUKH.

Cbopka u npoBepka pabOTHI JIEKTPUIECKOM IETIH IIOCTOSHHOIO TOKA.

W3mepeHue u peryJIupoBaHHe CHIIBI TOKA.

W3mepenue u peryimpoBaHUe HAIPSHKEHUS.

Hccnenoanne 3aBUCHMOCTY CHIIBI TOKA, HAYIIET0 Yepe3 PE3UCTOP, OT COMPOTHBIIEHHS PE3UCTOPA U HAIIPSHKEHHS Ha PE3UCTOPE.
OneITEI, NEMOHCTPHPYIOIIUE 3aBHCHMOCTH O3JIEKTPHYECKOIO CONPOTHBIIEHHS MPOBOJIHMKA OT €ro IJIMHBI, IUIOMIAAX IOINEPEYHOIO
CEUCHHS U MaTepHaia.

IIposepka nmpaBuiia CI0>KEHUS HANPSDKEHUH IIPH MTOCIIEI0BATEIHOM COEANHEHUH JBYX PE3UCTOPOB.

IIpoBepka mpaBmiIa A7 CUIIBI TOKA IPU NapaLIeIEHOM COSIMHEHHH PE3UCTOPOB.

Onpenenenne pabOTHI SEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ompenenenre MOIHOCTH IEKTPHYECKOTO TOKA, BBIICIAEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIaMITOUKY, OT HAMPsDKEHUS Ha HEH.

Onpenenenue KI1J] narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHUS TIOCTOSHHBIX MAarHUTOB.

W3y4yeHne MarHUTHOTO IIOJIS IOCTOSIHHBIX MAarHUTOB MPU MX O0BETUHEHUH U pa3eIeHHH.

HccnenoBanue nedicTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITEI, JEMOHCTPHUPYIOIHE 3aBHCHMOCTH CHIIBI B3aUMOACHCTBUS KAaTyIIKH C TOKOM H MarHMTa OT CHJIBI TOKA M HANPABJIEHUS TOKa B
KaTyIIKe.

H3ydeHne AeCTBUS MarHATHOTO IIOJIS Ha IIPOBOIHHUK C TOKOM.

KoncTpyupoBanue u uzydenue paboThI 3JI€KTPOABHUTATES.

N3mepenne KI1J] anekTpoaBUraTeIbHON YCTaHOBKH.

OneITEl 1O  HMCCIENOBAaHUIO SIBIEHHS JJICKTPOMArHUTHOW HHIYKIMH: HCCIIENOBAHME W3MEHEHHM 3HAYEeHHsS M HAIpPaBICHHS
MHIYKIIMOHHOTO TOKA.



9 KJIACC

Pazngen 8. Mexanu4deckne siBJeHHUS.

Mexannueckoe ABwkeHHe. MarepuanpHas Touka. CucreMa orcuéra. OTHOCHTENBPHOCTh MEXaHHUYECKOIo IBIKEHHS. PaBHOMepHOE
npsMoiuHeiinoe apmwkeHde. HepaBHoMmepHOe mpsMonuHeHHOe ABibkeHHe. CpelHsisi M MTHOBEHHas CKOPOCTh Tejla IIPU HEPaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHOycKOpeHHOE IpsMOJIHEHHOe BIkeHue. CBoOboaHoe nanenue. OnsITel [ anuies.

PaBHOMepHOE ABHXEHHE IO OKpYXXHOCTH. [lepumom u wactora obpamenus. JluneiiHas u yrioBas cKOpocTH. LIeHTpocTpeMHTENBHOE
YCKOpEHHUE.

[lepserrit 3akoH HproToHa. Bropoii 3akon Hetotona. Tpetuii 3axoH HerotoHa. [IpHHIMII CynEpIIO3ULIMH CHIL.

Cuna yuopyroctu. 3akoH ['yka. Cuiia TpeHHUs: CHJIa TPEHUS CKOJIBXEHUS, CUJIa TPEHHS! ITOKOSI, APYTHE BUIBI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHPHOIO TSATOTEHHS. YCKOpeHHe cBoOomHoro manenus. J[Bmwkenwe ruianeT Bokpyr Comnna. Ilepsas
KOCMHYecKasi CKopocTh. HeBecoMOCTh U Ieperpys3Ku.

PaBHOBecHe MaTepUabHOM TOYKH. AGCOMOTHO TBEpAOE Teno. PaBHOBecHe TBEPHOro Tella ¢ 3aKPEIUIEHHOU OCHIO BpamleHus. MoMeHT
cunbl. LleHTp TsDKECTH.

Nmmynec Tena. i3MeHeHue umiyibsca. VIMITyibe Cuiibl. 3aKOH COXpaHEHUS UMITyJIbCca. PeakTHBHOE IBHIKEHHE.

Mexanudeckass paboTa ¥ MOIIHOCTh. PaboTa cuit TsDKecTH, YIpyrocTH, TpeHus. CBs3p 5Hepruu U paboThl. IloTennuansnas sHEprus Tea,
HOIHSATOTO HaJ MMOBEPXHOCTHIO 3eMid. [loTeHITHabHAs SHEprys cxKxaTol npyxuHbl. KuHetnyeckas sHeprus. TeopeMa 0 KMHETHYECKOH SHEPTHH.
3aKOH COXpaHEHHsI MEXaHUYECKOM 3HEPruu.

Hemoncmpayuu.

Ha6moneHre MeXaHU9IeCKOTO JBHKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

CpaBHeHHE MyTeH U TPACKTOPHIA JBUKEHHS OJJHOTO U TOTO )K€ TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

H3mepenne CKOPOCTH U YCKOPEHHSI IPSIMOJIMHEHHOTO JIBH)KEHUSL. '

HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBH)KEHUS.

HabGmronenue nBuxXeHUs Tena 1o OKpY>KHOCTH.

HaGmonenre MexaHHYECKUX SBJICHUM, IIPOUCXOASAINUX B CUCTEME OTcuéTa « Ternexxka» Mmpu €€ paBHOMEPHOM H YCKOPEHHOM JIBHXKCHHH
OTHOCHTEJIFHO KaOUHETa (PU3UKH.

3aBHCHMOCTh YCKOPEHHS TeJla OT MacChl Tella ¥ IEUCTBYIOIIEH Ha HETO CHJIBL.

HaGmronenue paBeHCTBa CHII IIPH B3aMMOJICHCTBHH TEIL.

9. H3meHeHue Beca TeNa IPU YCKOPEHHOM JBM)KEHHUH.
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10. [lepenaya umIyibca Ipy B3aMMOAEHCTBUH TeIL.
11. IIpeobpazoBaHus SHEPTHUH IIPU B3aUMOIEHCTBUH TeEIL.
12. CoxpaHeHHe HMITyJIbCa IPH HEYIPYTOM B3aHMOICHCTBHH.
13. Coxpanenne UMITyJIbCa IPH aGCOIIOTHO YIIPYTOM B3aHMOICHCTBHH.
14. HabmoneHre peakTHBHOTO JIBHXKEHHUS.
15. CoxpaHeHre MeXaHHYECKOI SHEPIUH IIPH CBOOOHOM IIa/ICHHH.
16. CoxpaHeHre MeXaHUIECKOH SHEPIHH TIPU JBHXECHHUH TeNa MO AeHCTBHEM TPy KHHEL
JlabopamopHsie pabomost u onvinol.
Konctpynposanue TpakTa mist pa3sroHa U JaIbHEHIIEr0 PABHOMEPHOTO IBIDKECHHS IIAPHKA HII TENEKKH.
Omnpenenenne cpeHeli CKOPOCTH CKOJIBXEHUS GPYCKa WM JIBUKEHHS IIAPHKA [0 HAKIIOHHOM IUTOCKOCTH.
Onpenenenne yCKOpeHHs Tena IPH PaBHOYCKOPEHHOM JBMKEHUH 110 HAKJIOHHOM IUIOCKOCTH.
VccnenoBanne 3aBUCHMOCTH TIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM [IBHXKEHHH €3 HAYaIbHOM CKOPOCTH.
IIpoBepka rumoTe3bl: €CIM NPU PABHOYCKOPEHHOM [BHKCHHH (e3 Ha4albHOH CKOPOCTH IyTH OTHOCSTCS KaK s HEYETHBIX YHCEN, TO
COOTBETCTBYIOLIME IIPOMEXYTKH BPEMEHH OJUHAKOBHI.
Hccnenosanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBXEHHS OT CHITBI HOPMAIBHOTO JABIIEHHUS.
Omnpenenenue k03 GHUIHEHTA TPEHUS CKOILXEHUS.
Omnpenenenue KECTKOCTH Py KUHBL.
9. OmnpeneneHue pabOTHI CHIIBI TPEHHS MPH PABHOMEPHOM ABMKEHHHU TeJIA 110 TOPH30HTANBHOM OBEPXHOCTH.
10. Onpenenenre pabOTHI CHIIBI YIPYTOCTH IIPH TIOXBEME IPy3a C HCIOIb30BAHHEM HETIOIABHKHOTO H IIOIBIXKHOTO GIIOKOB.
11. 3yyeHue 3aK0Ha COXpaHEHHsI SHEPTHH.
Paznen 9. MexaHn4yeckue Ko/1e6aHusi H BOJTHBI.
Konebarenproe npmxenne. OCHOBHBIE XapaKTEPHCTHKH KOJeOaHWii: MEPHMON, 4acTOTa, aMIUIATYAa. MareMaTHueckuii ¥ Py KUHHBIHA
MasTHUKH. IIpeBpammenne sHeprun npu KojaebareIb-HOM IBUKEHUH.
3aryxatomue Kojebanus. BriHyxaeHHble KoneOanus. Pesonanc. Mexanndeckue BonHbl. CBOMCTBA MEXAHHYECKHX BOJIH. IIpononnuble 1
TOTIePEeYHbIe BOJHEL. J{THHA BOJHBI H CKOPOCTh €€ PacIpOCTpaHeHHs. MeXaHHYecKHe BOJHEL B TBEPIOM Tele, CEHCMUYECKHE BOITHEL
3ByK. I'pOMKOCTB 3ByKa U BEICOTa ToHa. OTpaxkeHHe 3ByKa. UH(Pa3ByK U yIbTpasBYK.
Hemoncmpayuu.
1. Habironenue xonebanuii TeN MO NEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. Habmonenne konebaHuil rpy3a Ha HUTH U HA IPYKUHE.
3. Habmonenue BRIHYXXIECHHBIX KOJIEOAHHH U PE30HAHCA.
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4. PacmpocTpaneHue POIOJIBHbIX H IOIEPEYHbIX BOJIH (Ha MOJIEITH).

5. HabmoneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHL.

6. AKycTHYEeCKHii pe30HaHC.

JlabopamopHsle pabomot u onvimol.

Ornpenenenye YacTOTHI U IIepHoJa KOJIEOAHUI MATeMaTHIECKOTO MasITHHKA.

Onpenenenne YacTOTH U TEPHO/Ia KOJIEOAHUIA TPYKHHHOTO MasTHHKA.

Hccnenosanne 3aBECMMOCTH NEpHO/Ia KONeOaHMH IIOABEIEHHOTO K HUTH IPy3a OT [UTHHBI HATH.

HccnenoBanue 3aBHCUMOCTH TIEpHONIA KONEOAHMUI IPYKUHHOTO MASTHUKA OT MAcCHI TPy3a.

IIpoBepka He3aBHCHMOCTH TIepHO/Ia KOJeGaHUii Ipy3a, IOJBEMIEHHOTO K HUTH, OT MAcCHI Py 3a.

OIIBITEL, IEMOHCTPUPYIONINE 3aBUCHMOCTH NIEPHO/Ia KOJICOAHUH Py KMHHOTO MAasSTHHKA OT MAcChl IPy3a M KECTKOCTH IIPY KUHBIL.
H3mepenne yckopeHus CBOOOIHOTO HaleHH.

Paauen 10. D1eKTPOMArHHTHOE 10JIE M 3JIEKTPOMATHHTHBIE BOJIHBI.

OJNEKTPOMATHUTHOE MOJe. OIeKTPOMAarHUTHBIC BONHBL CBOWCTBA 3NMEKTPOMArHUTHBIX BonH. Illkana JJIEKTPOMAarHUTHBIX BOJIH.

NV AW~

Hcnonp3oBaHue 371€KTPOMAarHUTHBIX BOJIH JJIsI COTOBOM CBSI3H. ‘

OnekTpoMarHuTHas npupoaa ceeta. CKopocTh cBeTa. BoIHOBEIE CBOlCTBA CBeETA.

Hemoncmpayuu.

1. CBoiicTBa 31€KTPOMArHUTHEIX BOJIH.

2. BoHOBBIE CBOICTBA CBETA.

Jlabopamopnsie pabomost u onvimel.

1. W3yueHue CBOKCTB 31EKTPOMATHHTHBIX BOJH C IIOMOIIBIO MOGHIIBLHOTO TeTe(hoHa.

Paznen 11. CBeToBbI€E AABJIEHHSA.

JIyyeBast Monens cpera. Mcrounuku cBeta. IIpsiMonuHElHOE pacmpocTpaHeHHe cBeTa. 3armenus CoJHIA H Jlynsl. OTpaxkeHHe CBeTa.
IInockoe 3epkaino. 3aKOH OTpa)KEHHUs CBETA.

IIpenomnenue cBeta. 3akoH HpelnoMIeHHs cBeTa. [lonHOe BHYTpEeHHEE OTpaKeHHE CBeTa. VICIONB30BAaHHE MONHOTO BHYTPEHHETO
OTpa)XEHHSI B ONITUYECKHX CBETOBOIAX.

Jnnza. Xox my4eii B munze. OnTadeckas cucreMa poTtoanmapara, MEKPOCKOIIa H Teseckona. [ J1a3 Kak onTHYecKas CHCTEMA. bmnsopyxocth
U 1aIbHO30PKOCTb.

Paznoxenne 6enoro ceera B criekTp. Onbitel HetotoHa. ClioskeHHe CIEKTPaIbHBIX [IBETOB. Hucnepcus cpera.

Hemoncmpayuu.

1. IlpsMonuHeiiHOE pacipOCTpaHEHHE CBETA.



OTpaxeHHue CBeTa.
[Moy4eHre n300pakeHUH B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTuyecKuii CBETOBO.
Xop Jtydeit B coOuparoIei JIMH3e.
Xop Jiydell B pacCeUBarOIIEH JINH3E.
[Tonyyenne n300pa’keHUH ¢ IOMOILBIO JIMH3.
9. Ipunnun peiictBus GoToanmnapara, MUKPOCKOIIA U TEIECKOIIA.
10. Mogens rnasa.
11. Pa3znoxeHue 6eloro cBeTa B CIIEKTP.
12. TTomy4yenue 6e10ro cBeTa IPH CII0XKEHUH CBETA Pa3HBIX LIBETOB.
Jlabopamopnbsie pabompsl u onsimsl.
HccnenoBanue 3aBUCHMOCTH YIJIa OTPaXXEHHSI CBETOBOT'O JIyda OT yIJjla IaJeHUs.
M3ydeHne xapaKTEPUCTUK H300pakeHuUs IpeIMeTa B INIOCKOM 3€pKalle.
HccnenoBanne 3aBUCHMOCTH yTJIa IIPEJIOMIICHHS CBETOBOTO JIy4a OT yIJjia ITaJeHus Ha rpaHHue «BO3JIyX—CTEKJIO».
IMonmyyenne n300paskeHUH ¢ TOMOIIBIO COOMPAOIIEH JTMH3EI.
Onpenenenre GOKYCHOTO PaCCTOSIHUS U OITUYECKOH CHIIBI COOMPAIOIEH JIMH3EL.
OIBITHI IO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
ONBITH 110 BOCIIPUATHIO [BETA IPEIMETOB IIPH UX HAOTIOJEHUH Yepe3 LIBETOBBIE (PHUIBTPEL
Paanen 12. KBaHTOBbBIC SIBJICHHUS.
OneiTel Pesepdopna u mmaderapHas Monenb atoma. Mogens atoma bopa. Mcmyckanume H MOIJIOMIEHHE CBeTa aToMoM. KBaHTHL
JInHeHyaThle CIIEKTPEIL.
PannoakTuBHOCTh. Anbda, 6eTa- M ramma-usnydenus. CTpoenue aroMHoro spa. HykioHHas Mojenb aToMHOro snipa. M3oromsr
PamuoakTuBHbIe peBpameHus. [lepuon nomypacnana aTOMHBIX SAED.
SnepHble peakiud. 3aKOHBI COXPAHEHHS 3apAOBOTO H MacCOBOTO YHCeNl. DHEPrHs CBA3M aTOMHEIX sijep. CBA3b Macchl M 9Hepruu. Peakiuu
cUHTe3a U aejenus saep. Mcrounnku suepruu CoHIa U 3BE3 .
SInepuas sHepreTuka. J[eficTBUS paauOaKTHBHBIX U3Iy4EeHHH Ha )KUBbIE OPraHU3MBL
Hemoncmpayuu.
1. CnexTpsl U3JIy4YEHHUs U IOTJIOLIECHHMS.
2. CrHekTpsl pa3TU4HBIX Fa30B.
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CrekTp BOOOpoza.

HabiroieHre TpekoB B kamepe Buibcona.

Pa6oTa cuéTuyrKa HOHU3UPYIOIHX H3IIy YCHHH.

Perucrpariust H3Iy4eHus IPHPOJHBIX MUHEPAJIOB U MPOJTYKTOB.

Jla6opamopnsie pabonvt u onvimol.

1. HaOmronmeHue CIUIONIHBIX U JTMHEWUYATHIX CIIEKTPOB H3ITyYCHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHHE SHEPTHY YaCTHUIIB! 10 TOPMO3HOMY Iy TH (110 (oTorpadusim).

3. V3MmepeHwue pagrioaKTUBHOTO (oHA.

IToBTOPUTEIHHO-0000 M AIOMIHI MOTYJIb.

[1oBTOPHTENEHO-0600MArOMMid MOAY/Ib I[pEJHA3HAYeH i CUCTEMATH3AaMd W OOOOIICHHMS MPEAMETHOTO CONEPXKAHHSI H OIbITA
NeSTeIbHOCTH, IPHOOPETEHHOTO TIPH M3YYCHHH BCErO Kypca (QM3MKH, a TAKkKe JUIs MOArOTOBKH K OCHOBHOMY IOCYAapCTBCHHOMY SK3aMEHY IIO
dusuke my1st 00YYAIOIIUXCS, BRIOPABIINX 3TOT y4EOHBIHA IPEAMET.

[Ipy M3ydYeHHH NOAHHOTO MOMYJS DEATM3YIOTCS M CHCTEMATU3UPYIOTCS BHIBI JCATENBHOCTH, Ha OCHOBE KOTOPBHIX oOecre4rnBaeTCs
JOCTIDKECHHE ITIPEJMETHBIX M METANPSAMETHBIX IUIAHHPYEMBIX PE3yNbTaToB OOy4eHHs, (GOPMHPYETCS €CTECTBEHHOHAy4qHAs IPaMOTHOCTD:
OCBOEHHE Hay4YHBIX METOIOB MCCIIEIOBAHMUS SBJICHHMI [PUPOIBI U TEXHHKH, OBIAICHHE YMEHUSIMA OOBSCHATE (U3HUECKHE SBICHHS, IPUMCHSIS
TIOJTyYEHHbIE 3HAHHSI, PEIIaTh 3a[]a4H, B TOM YMCJIE KAYECTBCHHBIC ¥ 9KCIIEPUMEHTAIbHbIE.

[IpHHIMOAATBHO JeSTENLHOCTHBI XapakTep JAaHHOTO pasfieNia PeaiusyeTcs 3a CYET TOro, Yro OOyYalolIMecs BBUIONHSIOT 3alaHHs, B

-

KOTOPBIX UM IIpEJIaraeTcs:
HA OCHOBE IOJIydYeHHBIX 3HAHHI pAcro3HABATh W HAyYHO OOBACHATH (DU3HUECKHE SBICHUS B OKPY)KAIOIEH HPHPONE H MMOBCEAHEBHOM

KU3HH;
HCIIONIB30BaTh HAyYHBIE METObI HCCIIENOBAHMS (H3MYECKHX SBIECHAH, B TOM YHCJIE JULS IPOBEPKH IUIIOTE3 M IONYYEHHS TCOPCTHUCCKUX
BBIBOJIOB;
OOBACHATH HAaydHbIe OCHOBBHI HamOOJiee BaXKHBIX JOCTIKEHMH COBPEMEHHBIX TEXHOIOIMH, HAIPUMEp, NPAKTHYECKOTO HCIONB30BAHMUA
Pa3IMYHBIX KCTOYHHKOB SHEPrHH Ha OCHOBE 3aKOHA MIPEBPAILICHUS X COXPaHEHHUS BCEX M3BECTHBIX BU/IOB SHCPIHH.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSI IIPOITPAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEIO
OBPA30BAHUS

W3yyenne ¢U3MKH Ha YPOBHE OCHOBHOTO OOIIEro O00pas’oBaHHs HAIPABIEHO HA JOCTIDKEHHE JHMYHOCTHBIX, METANPEIMETHHIX H

IIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIILTATOB.

B pesynbrare u3ydeHus (U3MKA HA YPOBHE OCHOBHOTO 00IIero o6pa3oBaHHs y oOydaromerocs OyAayT cdOpMHpOBAHBI CIEYIOIIHE

JIMYHOCTHBIC PE3YJIHTATHI B YaCTH:

1) maTpHOTHYEeCKOro BOCIIHTAHHSA:

- IPOSIBJICHUE HHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM (DH3HYECKON HAYKH;

- HIEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCHHCKUX YUEHBIX-(DU3UKOB;

2) rpaXkIaHCKOr0 H TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSA:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOILIECTBEHHO 3HAYUMBIX U ITHYECKHX MPOOJIEM, CBA3aHHBIX C HPAKTHIECKAM
IIPUMEHEHUEM TOCTUXKECHHUH (DU3HKH;

- OCO3HaHHE BOXHOCTH MOPAJIbHO-3THYECKUX IPUHIUIIOB B IESITEILHOCTH YIEHOT0;

3) 3¢TeTHYeCKOro BOCIIHTAHHUS:

- BOCHPHATHE 3CTETHICCKUX KAYECTB du3myecKoit HAYKH: €& rapMOHHYHOTO IIOCTPOEHHS], CTPOTOCTH, TOUHOCTH, JIJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HaHHE IEHHOCTH (U3NYECKOH HAayKd KaK MOIIHOIO HHCTPYMEHTA NO3HAHHS MHpPA, OCHOBHI PA3BUTHS TEXHOJOTHH, BaKHeHIIeit
COCTaBJIAIONIEH KyJIbTYPHI;

- Pa3BUTHE HAayYHOM JFOOO3HATENFHOCTH, HHTEPECa K UCCIIEN0BATENBCKOM NeSTeNbHOCTH;

5) dopmupoBanus KyJIbTYpbI 3A0POBbSI H IMOLHOHAILHOIO (/1ar0No Iy Hs:

- OCO3HaHHE LEHHOCTH 0e301macHoro o0pasa KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXKHOCTH HPABHII OE30MIaCHOTO ITOBEICHHS Ha
TPaHCIIOPTE, Ha IOPOrax, € NEKTPHIECKUM M TEILUIOBEIM 000PYIOBaHHEM B IOMAIIHUX YCIOBHUIX;

- COPMHPOBAHHOCTE HaBBIKA Pe)IEKCHH, IPHU3HAHIE CBOETO IIPaBa Ha OMIMOKY M TAKOTO K€ IIPaBa y JIPyroro 4ejaoBeKa;

6) TPyI0BOTr0 BOCIIHTAHHSA:

- aKTUBHOE yJaCTHE B PELICHHH IIPaKTHYECKUX 3a71a4 (B paMKaX CEMbH, 00pa30BaTeIbHOM OpraHu3aluy, ropoja, Kpas) TeXHOIOTHIECKOH U
COLHAJIHOW HANPaBICHHOCTH, TPEOYIOIIX B TOM YHCIIE M (U3NYECKUX 3HAHUIA;

- HHTEpeC K MPaKTUYECKOMY HU3Y4YEHUIO PO eCcCcHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4€eCKOr0 BOCIIHTAHHUS:



® - OpHMCHTallHd Ha NIPHMCEHCHHE QU3NYECKUX 3HAHMM IS PEIICHUS 3a1a4 B 00JIaCTH OKPYIKAIOIIEeH CPe/IBI, IIAHHPOBAHHS OCTYIIKOB U OLIEHKH
UX BO3MOXXHBIX IIOCIIEICTBUH IUIST OKPY KAOMIEH CpeIbL;

® - OCO3HaHHE IJ00ATBLHOrO XapaKTepa IKOJNOTHIECKHUX IPOOJIEM U IyTel UX pelleHHS;

* 8) aganTanuy K H3MEHSIOIIUMCS yCJIOBHIM COLMAILHOM M IPUPOIHOI cpeabI:

® - MOTPEOHOCTH BO B3aMMOACHCTBHH IPH BBITOJHEHHM HCCIEIOBAHHHA H IPOEKTOB (M3UYECKON HANPABIEHHOCTH, OTKPHITOCTb OINBITY H
3HAHUSM JIPYTHX;

® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO IEATENbHOCTE,

® - IOTPeOHOCTH B (HOPMHUPOBAHWH HOBBIX 3HAHHM, B TOM YHCIe (HOPMYJIHPOBATH HIEH, TIOHATHS, THIIOTE3B O (H3HUCCKAX OOBEKTAX M
SIBJICHUSIX;

® - oco3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHHUI M KOMIIETEHTHOCTEN B 061IACTH (QH3HKH;

® - [UIAHHPOBAHHUE CBOETO Pa3BUTHUs B IPHOOPETEHHN HOBBIX (PM3HYECKUX 3HAHUIA;

® - CTPEMIICHME AHATM3UPOBATh U BBIABIATH B3aUMOCBS3M NPHPOJbI, OOIIECTBA M S5KOHOMHUKH, B TOM YHCJIE C HCHOJB30BAHHEM (DH3MUECKHX
3HAHUM;

® - OLICHKA CBOUX JICWCTBUIA C yYETOM BIIHSHHS Ha OKPYXKAOIIYIO CPEMY, BO3MOXKHBIX ITIOOATIHHBIX MOCIIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATBI

B pesyinsrate ocBOeHHs TporpamMMbl MO (H3MKE Ha YPOBHE OCHOBHOTO OOINEro 06pa3oBaHHS y 00yYaromierocs OynyT copMHupOBaHEI
MeTanpeAMETHBIE Pe3yJIbTATHI, BKIIOYAIONINE I03HABATENbHBIE YHMBEPCATbHbIE Y4eOHble NEHCTBHS, KOMMYHHKATHBHBIE YHHBEPCAIbHBIC

y4eOHBIE NIEHCTBUS, PETYIISITHBHBIE YHUBEPCAIBLHEIE YIeOHbIE NEHCTBHUS.
IloznaBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIE qeiicTBHS

Ba3zoBble Joruyeckue aeiicreus:
® BBLIBJLATH U XapaKTePHU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (ABJICHMI);
® YCTaHaBJIUBATh CYLIECTBCHHBIN IPH3HAK KIIACCU(DUKAIIMHI, OCHOBAHMS ISk 00OOIIECHHS M CPABHEHHUS;
® BBLIBIMITE 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PaCCMATPUBAEMbIX (aKTax, JaHHBIX M HAOIIOACHHAX, OTHOCAMIMXCH K (U3MYECKHM
SIBIICHUSIM;
® BBIABJIATh NPHYUHHO-CICICTBCHHBIC CBS3U IIPH HM3yYEHHUH (DU3MYECKUX SBICHHH M IIPOLECCOB, JE€JIAaTh BBHIBOABI C HCIOJIB30BAHHEM
ACMyKTHBHBIX ¥ HHIyKTUBHBIX YMO3AK/IFOYEHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBA3AX (PM3MUECKUX BEIINUMH;



CaMOCTOSITENIBHO BBIOMpPATh CIOCOO pemeHus y4eOHOH (u3myeckoi 3amaun (CpaBHEHHE HECKOJBKMX BAPHAHTOB DEIICHHMS, BHIOOD
HauOoJIEE MTOIXOIAIIETO C YIETOM CAaMOCTOSTEIBHO BBIICICHHBIX KDHTEPHER).

bazoBbie HcciienoBaTe/IbCKHE JelCTBHA:

HCIIOJIE30BATh BOIIPOCHI KaK UCCIIEI0BATENbCKAN HHCTPYMEHT II03HAHMS,

OPOBOJHUTEH IO CAMOCTOATENBHO COCTABJIEHHOMY IITaHY OIIBIT, HECJIOXHBIA (PU3NUECKUIl IKCIEPUMEHT, HEOOJIBLIOE HCCIIENOBAHUE
(bU3UYECKOTO SIBIICHHS;

OLICHMBATh HA IPUMEHUMOCTD ¥ JIOCTOBEPHOCTH HH(POPMAIIUIO, IOTYyYEHHYIO B XOJI€ HCCIIEI0BAHMUS HIIH SKCIIEPUMEHTA;
CaMOCTOSTENILHO ()OPMYIUPOBATH OOOOIIEHHUS U BBIBOJIBI II0 PE3yJIbTaTaM MPOBENEHHOTO HAOMIOAEHHUS, OIBITA, HCCIICIOBAHHS,
IPOrHO3MPOBATH BO3MOXHOE JalbHEHIIee pasBUTHE QU3HMYECKHUX IIPOIECCOB, a TAKXKE BBIABUraTh MPEANONOKEHHS 00 MX Pa3sBHTHH B
HOBBIX YCJIOBHSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSTH PA3TUIHBIC METOMABI, HHCTPYMEHTBI M 3alIPOCHI IIPH IIOUCKE U 0TOOpe MH(POPMAIMH MM NAHHBIX C YYETOM MPETOKEHHOM
y4eOHol duznyeckoii 3aqaum;

aHaIU3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(POPMALUIO PA3IMYHBIX BUIOB B (OPM IIPEICTABIECHHUS;

CaMOCTOSITEIIHO BBIOMPATh ONTUMAIBHYIO (OpMY NpeCTaBIeHHs HHOPMALHH H WLIOCTPHPOBATh PEIIaeMble 3a1a9M HECITIOXHBIMH
CXEMaMH, IHarpaMMaMHy, HHOU rpaduKoil ¥ X KOMOMHALMSIMH.

KomMMyHHKaTHBHBIE YHHBepPCAJbHbIE y4eOHbIE NeiicTBHA:

B XOle OOCYXIeHHs y4eOHOro MaTephana, pe3yibTaroB JIa0OPAaTOPHBIX pabOT M IPOEKTOB 3a/aBaTh BOIIPOCHI II0 CYUIECTBY
00Cy>x1aeMOH TEMBI U BEICKa3bIBAaTh HIEH, HalleJICHHBIE HA PELICHHUE 3aa4ud U MOJIepKaHue 6J1aroxkeaaTeIbHOCTH OOIIEHHS;
COIIOCTABJIATH CBOU CYXXICHHUS C CYXXIACHUIMH JAPYTHX YYaCTHUKOB JHUAN0ra, 0OOHapyKUBATh pa3IMYie U CXOACTBO IO3HIIHIA,

BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

Iy OJIMYHO NPECTABIIATE PE3YIbTATHI BBIIOIHEHHOrO (DH3UIECKOro ONbITa (3KCIIEPUMEHTA, HCCIIEI0BAHMS, IIPOEKTA);

IIOHUMATh U HCII0JIb30BATh IPEUMYIIECTBA KOMAHIHOM U MHIMBHY AIbHOM PaOOTHI IPU pEIIeHUH KOHKPETHOH (HU3HIECKOM IPOOIEMEL;
IPUHUMATh IETH COBMECTHOM [EATEIBHOCTH, OPraHM30BbIBATH JACHCTBHSA IO €€ MOCTHIKEHHIO: PACIpeleNsaTh PONH, O0OCYXIaTh
IIPOLIECCHI ¥ PE3yJIbTaThl COBMECTHOM paboThI, 00001aTh MHEHHS HECKOJILKHX JIFOCH;

BBIIOJIHATH CBOKO YacCTh pabOThl, MOCTHIas KadeCTBEHHOTO pe3yipTaTa II0 CBOEMY HAIPABJICHUIO M KOOPIAMHHPYS CBOM NEHCTBHA C
JpYyTUMH WIeHaMH KOMaH/IbI;

OLICHMBaTh Ka4eCTBO CBOETO BKJIaJa B OOIIMM IPOAYKT IO KPHUTEPHUSM, CaMOCTOSTENHHO C(HOPMYIHPOBAHHBIM YYaCTHHKAMHU
B3aUMOJECHCTBHS.



PeryasiTHBHbIE YHHBePCAJIbHbIE y4eOHbIe NeiCTBU

CaMoopraHuszanus:

BBISIBJISTH IPOOJIEMBI B KU3HEHHBIX H YUEOHBIX CHTYauusiX, TpeOYIOMKX I PEICHAs bu3MUCCKUX 3HAHUH;

OPHEHTHPOBATECS B PA3IAYHBIX MOAXONAX MPUHATAS PELICHHH (MHIMBHIYIbHOE, IPHHATHE PEIICHHS B IPYIIIC, IPUHSATHE PEIIECHUMH
rpymnmnoi);

CAMOCTOSTETHHO COCTABIIATH AITOPHTM pelTeHusl (pU3NdecKoil 3a/[ady MM TUTaHA MCCIC[OBAHMA C YYETOM HMCIOIHUXCA PECYpCoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh IIPEaracMble BApUaHThI PELICHUH;

Je1aTh BLIOOp ¥ OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTpOJIb, 3MOHHOHaJlebIﬁ HHTEJIJICKT:

JaBaTh aeKBaTHYIO OLIEHKY CUTYaIldH U NpeyIararh IjiaH e€ H3MEHECHHS,

0BBACHITH IPHYUHBI JOCTIKCHUS (HEJOCTIKEHHUS) Pe3yIbTaTOB AEATENbHOCTH, aBaTh OLCHKY IPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBEI B JESTEIBHOCTD (B TOM YHCIE B XOJ BBINOJHCHUS (U3HYECKOTO MCCIIe[OBAHNS WM NPOEKTa) Ha OCHOBE HOBBIX
06CTOSTEHCTB, H3MEHUBLINXCS CHTYAIl i, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPy AHOCTEH;

OILIGHHUBATH COOTBETCTBHUE Pe3yIbTaTa LEIH U yCIOBHAM; '

CTaBUTH cebsl Ha MECTO IPYroro YeloBeKa B XOJe CIopa MM JUCKYCCHH Ha HAyYHYIO TEMy, IOHUMATh MOTHBEI, HAMEPEHUS M JOTHKY

Jpyroro;
IpU3HABATH CBOE MPABO Ha OMIMOKY NpH PElleHHH (U3MYECKHX 33/ad MM B YTBEPXKACHIAX HA HAYGHBIC TEMBI H TAKOC e TpaBo

JpyToro.

NPEJIMETHBIE PE3YJIbTATBI

K koHiy oOydueHHs B 7 KJacce IPEAMETHEIE PE3yJbTaThl HA 0a30BOM yPOBHE JIOJDKHBI OTPAXaTh c()OpPMHPOBAHHOCTH y 00Y4aroIuXcst

YMEHUH:

HCIIONB30BATh MOHSTHS: (U3MYECKHE M XUMHYECKHE SABJICHHUs, HAOIIONACHHE, SKCIEPUMEHT, MOJCIIb, IHIIOTE34, CIIMHUIIBL Gu3MIECKIX
BEJIMYMH, aroM, MOJEKYyJa, arperaTHsleé COCTOSHHS BeIecTBa (TBEPAOE, IKUIKOE, razoo0pasHoe), MEXaHHYECKOe IBHXEHHE
(paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJMHEHHOE), TPAeKTOPHS, paBHOZIeHCTByONIAs cuna, Jepopmanus (ynpyras, [JIaCTHYECKas),
HEBECOMOCTH, COOOIAIOIUECS COCYIBI;



pasnuyath apieHus (M dy3us, TEMIOBOE IBIKEHNUE YaCTHI[ BELIECTBA, PABHOMEPHOE JBMKEHHE, HEPABHOMEPHOE JIBHKEHHE, HHEPIIU,
B3aMMOJICHCTBHE TEJI, PABHOBECHE TBEPJBIX TEJN C 3aKPEIUIEHHON OCHIO BpaIlleHHs], iepeiada JaBICHUS TBEPIABIMHU TEJIaMH, KUIAKOCTSIMHU
U rasamy, atMocepHoe JaBJleHHe, INIaBaHHUe Tell, IPEBPAICHHS MEXaHHIECKON SHEPIHHU) [0 ONMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIMX JaHHOE (PU3NIECKOE SIBJIICHHE;

pacIo3HaBaTh NPOSABICHHE M3Y4YEHHBIX (H3MYECKUX SIBICHUI B OKpPYXXalOMIeM MHpE, B TOM 4HCle (U3UYECKHE SBIECHHUS B MPUPOJIE:
IPUMEPEI IBMKEHHS C Pa3IMYHBEIMU CKOPOCTSMH B )XKUBOM U HEXXUBOI MPUPOJIE, NEWCTBUE CHJIBI TPEHHS B IPUPOJIE U TEXHUKE, BIUSHHE
arMoc()epHOTO JaBJIeHUs Ha KUBOH OpraHU3M, IUIaBaHUE PBIO, PBIYATH B Telle YeNIOBEKA, IPH 9TOM MEPEBOAUTE IPAKTHYECKYIO 3329y B
y4eOHYIO, BBIIIETIITE CYIECTBEHHBIE CBOUCTBA (MIPU3HAKH) (DH3HUYECKUX SIBJICHHIA;

OIMCELIBATH M3yYEHHBIE CBOMCTBA Tell U (DU3HUYECKHE SBICHUS, HCIONB3Ys GU3NIECKHE BEMHUMHBI (Macca, 00BEM, INIOTHOCTh BELIECTBA,
BpEMS, IyTh, CKOPOCTb, CPEIHASA CKOPOCTB, CHJA YNpPYTOCTH, CHJIa TSDKECTH, BeC Tella, CHJa TPEHHs, JaBieHHe (TBEPAOrO Telna,
JKUJIKOCTH, Ia3a), BLITAJIKMBAIOMIAs CHJIA, MeXaHWdeckas paboTa, MOIIHOCTH, IJIEYO CHIIBI, MOMEHT CHJIBI, KOY(QQHUIMEHT MOJIE3HOTO
ﬂeﬁCTBHﬂ MCXaHHM3MOB, KHHCTHYCCKAasI U IIOTCHIIHAJIbHAM 3H€pFH$I), IIpyu ONMHUCAaHUW MPABUIIBHO TpPaKTOBATh (1)1/13H‘{€CKI/II\/’I CMBICIT
HCTIONB3YCMBIX BEHMIL, HX 00031HaUCHIA H eIMHULE] (PU3NYECKUX BEIHYHH, HAXOUTH HOPMYJIBI, CBS3HIBAIONINE JAHHYIO QH3HIECKYIO
BCJIMYHMHY C IPpYIUMU BEIUYHNHAMU, CTPOUTH Fpa(bI/IKI/I HU3YYCHHBIX 3aBUCUMOCTEH (bH?)H‘ICCKHX BCIIMYHUH,

XapaKTepHU30BaTh CBOMCTBA Tel, (U3NUYECKUE SBJICHUS U NPOIECCHI, UCIOB3Ysl TIPaBHIa CIOKEHUS CHII (BAOIb ONHOU MPSIMOM), 3aKOH
I'yka, 3axon Ilackang, 3axoH ApxuMena, IPaBUJIO PAaBHOBECHs pbryara (OJIOKa), «30JI0TOE MPAaBHIIO» MEXAHUKH, 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPTUH, IIPH STOM JIaBaTh CIIOBECHYIO (YOPMYITMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MATEMAaTHYECKOe BBIPAXKEHHE;
OOBACHATH (U3MYECKUe SIBJICHUS, IPOIECCH M CBOWCTBA TN, B TOM YHCJIE M B KOHTEKCTE CHUTYalUH NPAKTHKOOPHEHTHPOBAHHOIO
XapaxkTepa: BBIABIATH IPHYMHHO-CIECACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHX IIaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX
CBOMCTBA ()U3UYECKHX SIBICHUH, PU3NYECKUX 3aKOHA HUIIH 3aKOHOMEPHOCTH;

pemars pac4ETHEBIE 3a1a4k B 1—2 NelCTBUSA, HCIIONB3Ys 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIINE (DH3HUCCKUE BETHIMHBL: HA OCHOBE aHAIHM3a
YCITIOBHUS 3a/1a4d 3alUCHIBATL KPAaTKOE YCJIOBME, MOJCTABIATh (PU3NYECKHE BEIHMYMHBI B (OPMYJIBI M MPOBOIMUTH PACUETHI, HAXOIUTDH
CIIpaBOYHBIE JaHHbIE, HEOOXOIUMBIE IJIs PEIICHHUS 3a/1a4, OLICHUBATh PEATMCTHIHOCTD IOJIyYEHHOM (PU3NUECKON BEINYHHEL
pacmo3HaBaTh NpPOOJEMBI, KOTOPHIE MOKHO pEIIMTh IIPH IOMOLIM (DH3MYECKHX METOJOB, B ONHMCAHHM HCCIIENOBAHHS BBIIEIATEH
IPOBEPAEMOE IIPEATIONOXKEHHE (TUIIOTEY), Pa3IudaTh U HHTEPIPETHPOBATH TOIYyYEHHBIH Pe3yJIbTaT, HaXOAUTh OIIHOKH B XOJE OIBITA,
ACJIaTh BBIBOJEI IIO €T0 pe3yJibTaTaM,

NPOBOJUTH ONBITHL 110 HAOMIOAEHHMIO (QM3MYECKUX SBICHHH WIH (U3HYECKHX CBOWCTB Tel: (POPMYJIHPOBATH IPOBEPSEMBIE
NPEIIONIOKEHH S, COOMPATh YCTaHOBKY M3 IIPEIOKEHHOTO 000pYIOBaHMUS, 3alIHCHIBATH XOJ[ ONBITA U (POPMYIHPOBATH BHIBOIBL;
BBITIOJIHATE IIPAMBIE H3MEPEHUSI PACCTOSHHUS, BPEMEHH, MacChl Teja, 00BEMa, CHIIBI M TEMIIEPATyPhl ¢ HCIOJIH30BAHUEM AHAJIOTOBEIX U
M (PPOBBIX IPHOOPOB, 3aNUCHIBATH OKa3aHUS IIPHOOPOB C YIETOM 3aIaHHON abCOMIOTHOM MOTPENIHOCTH H3MEPEHUIA;



IPOBOJIUTH MCCIECIOBAHME 3aBHCUMOCTH OJHOHW (DU3MYECKOH BEIMYUHBI OT JAPYrOi C KCIOJIF30BaHUEM TPSAMBIX H3MEPEHHIA
(3aBHCHMOCTH IIyTH PaBHOMEPHO JBHIKYIIETrOCs Tela OT BPEMEHH IBIKCHHUS Tejla, CHIIbI TPEHHS CKOJILKEHHs OT Beca Teja, Ka4ecTBa
00pabOoTKH NMOBEPXHOCTEH TN M HE3aBHCHMOCTH CHJIBI TPEHHS OT IUIOIIAIM CONPHUKOCHOBEHHS Tel, CHJIBI YIPYTOCTH OT YTHHEHHS
IPY>XUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOrpyXEHHONW YacTH Tella U OT IUIOTHOCTH YKHKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH
Tena, OT IIyOMHBI, Ha KOTOPYIO IOTPY’EHO TEJO, YCIOBHU IUIABaHUS TEJ, YCIOBUN paBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHMHM y4eOHOro HCCIeJOBaHUs, COONPATh YCTAHOBKY W BBITOJHATH H3MEPEHUsI, CIIEys MPEITIOKEHHOMY IUIaHy, GUKCHPOBATH
Pe3yAbTaThl TIOXYUICHHOH 3aBHCHMOCTH (DU3MYECKHX BCIHYMH B BHUJE TNPEIJIOKEHHBIX TaOMUIl ¥ TpadUKOB, JAeNaTh BBHIBOIBI IO
pe3yJbTaraM HccleOBaHuUS;

TTDOROTHTE KOCRETILIe HaMepenns QH3NTIecKIX BeTHUNH (TITOTHOCTD BEIIECTBA JKHIKOCTH U TBEPIOTO Teja, CHIa TPEHUSA CKOJNBKEHHUS,
C BO3AYXNQ, BLITAIKHBAKOWAA Cia, JACHCIBYIOLIAd Ha NOrpy:KEHHOC B XKUAKOCTH TeNO, K03)(UIHEHT MONe3HOro NeHCTBUS
LPOCTDBIX MEXAIH3MOB), CIeAYysl HPEUI0AKEHHOW HHCTPYKIMU: TIPH BBIMTOIHEHHH H3MEPEHNH COOMPATh SKCIIEPUMEHTATIBHYIO YCTAHOBKY

YO TTOTTTY
JRCSIEAN LSS 8 31

M BBIUUCIISITH 3HAYEHHE HCKOMOI BETMYHMHEI,
COCOAATD LipaBHla TCXHHKH OC30IACHOCTH 1ipH padoTe ¢ 1adopaTopiibiM 000PYIOBAHUEM;
YKa3pIBaTh IPUHIMIEI JEHCTBUSA NMPUOOPOB U . TEXHUYECKHUX YCTPOMCTB: BECHI, TCPMOMETp, AHMHAMOMETP, COOOIIAIOIIUECS COCYIBI,
AopoNCeTD, PLITIAT, TTOJIBIDKHBIN 1 HETIOIBHIKHBIN OJIOK, HAKJIOHHAS IIOCKOCTD,

! CroCsann pnnn e 13y UeHNLIX TPpHOOPOB M TCXHUYECKHX YCTPOHCTB € OMOPO# Ha UX OmUcaHuA (B TOM YHCIIE:
FO LR, Y CTPOIICTBO BOAVIPOBOA, THIPABIHUECKHI] Ipecc, MAaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp), HCIOIb3Ys
a0 epofferpax Qu3MUYecKnX SBIeHN 1 HeoOXoaUMbIe (H3HYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
NPUBOJUTL HPUMEPBI (HaXOAUTH MHQOPMALHUIO O IPHUMEPAX) MPAKTUICCKOTO HCIIONB30BAHUS (PH3HMUCCKHX 3HAHUH B MOBCEIHEBHOU
AH3HH Ui o0ecnedeHHs 0€30I1aCHOCTH NPU OOpAlIeHHH ¢ NPHOOpPaMH U TEXHHYECKAMH YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U
COOIIOIEHUS] HOPM 3KOJIOTHYECKOT0 IIOBENICHUS B OKpYJKarolei cpee;
OCYHIECTBJIATh OTOOP MCTOYHMKOB HMHpopMmanuu B VHTepHETe B COOTBETCTBHH C 3aJ@HHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
HMEIOIIUXCS 3HAHUK M IyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBLIENATH MH(OPMAIHIO, KOTOpAs SBISETCS MPOTHBOPEUMBOM HITH
MOJKET OBITH HEJJOCTOBEPHOH;
UCIIOJIL30BATh IIPH BBHIIOJIHEHAH Y4YeOHBIX 3aJaHUi HAYYHO-IOIYJSIPHYIO JIMTEpaTypy (H3HYECKOTO COJEpKaHHs, CIIPaBOYHBIC
MarTepHuailbl, pecypchl ceTh MHTepHET, BiazeTs NpuUEMaMH KOHCIEKTHPOBAHHUS TEKCTa, IpeoOpa3zoBaHus WHOOPMAIMH W3 OJHOMN
3HAKOBOH CHCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE KDaTKHE NHCHMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 HCTOYHHKOB HH(pOpMAIMH (H3UIECKOTO
COIEp)KaHMs, B TOM YHCJIE€ IIyOIMYHO J€IaTh KpaTKHE COOOLIEHUS O pe3ysbTaTax IPOEKTOB MM Y4eOHBIX HCCIIEJOBaHHU, IIPH 3TOM
IrpaMOTHO MCIIOJIb30BATh H3YYEHHBIM MOHATUHHBIN annapaT Kypca GH3UKH, COIPOBOXXIATh BRICTYIUICHHE MTPE3eHTaIHEH;



IIpHA BBIIIOJIHCHUH y‘lGGHBIX IIPOEKTOB M HCCJIECIOBAaHHUU pacupeacisiaTb 00513aHHOCTH B Ipynmne B COOTBETCTBHHM C IOCTaBJICHHBIMU
3aJadyaMHi, CJICOMTH 3a BBIIOJHCHHEM IIJIaHa I[Cf/iCTBHﬁ, aJ€KBaTHO OIEHUBAaTh COOCTBEHHBIN BKJIaA B JCATCIBHOCTH I'PYIIIBI,

BBICTpanBaTh KOMMYHHUKATHUBHOE B3aI/IMOI[eI‘/'ICTBI/IC, YUYHUThIBasA MHCHHUC OKPYXKarOIUX.

K konuy oOyuenuns B 8 kiiacce IpeaMeTHbIC pe3yNbTaThl Ha 6a30BOM yPOBHE XOJDKHBI OTpaXXaTb C(OPMHUPOBAHHOCTH Y 00YYarOIIHXCS

YMEHUH:

UCIIOIL30BaTh IOHATHS: Macca W PasMEpPhl MOJIEKYJ, TEIIOBOC IBHKEHHME aTOMOB H MOJICKYJI, arperaTHLIE COCTOSHHS BEIECTBa,
KPUCTAILTHIECKHE ¥ aMOP(HbIE TeNa, HACHIINEHHEIH H HEHACHIEHHBIH Map, BIaKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHS SHEPIHS,
TEIIOBOHM JIBHTATelb, SJIEMEHTAPHBIA JNEKTPHUECCKUN 3apsifl, SJIEKTPHYECKOE IIONe, HPOBOJHHUKA H JUBJIEKTPUKH, TTOCTOSTHHBIN
SIEKTPUYECKHH TOK, MATHUTHOE I10JIE;

pasnMyath SBICHHS (TCIUIOBOE PACIIMPEHHE M CXKATHe, TEILIOIEepeada, TEMIoBOe PaBHOBECHE, CMAYUBAHHE, KallWJUIAIPHBIE SIBIICHUS,
HCHapeHue, KOHACHCAlHs, IJIABICHHUE, KPUCTAUIH3alus (OTBEpJEBaHNE), KUIIEHHE, TeIulonepeaaya (TemIonpOBOIHOCTh, KOHBEKIHS,
H3JIy4eHHE), DICKTPH3AKs Tell, B3aUMOJCHCTBHE 3apsIOB, JEHCTBHS 3IMEKTPHYCCKOrO TOKA, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE
MarHuToB, NE€HCTBHE MATHUTHOIO IOJI HA IPOBOJHHK C TOKOM, YJIEKTPOMATHUTHAS HHIYKIHS) [0 OIHCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIUX JaHHOE (GHU3UUYECKOE SBICHUE;

Pacrio3HaBaTh NpOABJICHAE H3YYCHHBIX (DM3MYECKHX SBJICHUH B OKPYXKAIOLIEM MHpE, B TOM YHCIE (DH3HUCCKHE SBJICHUS B IIpupoJe:
TIOBEPXHOCTHOC HATSDKCHUC M KANMIUIAPHBIE ABICHUS B IIPUPOJE, KPUCTALIE B IpHpose, u3nydenne CojHIa, 3aMep3aHie BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHHe POCHI, TyMaHa, HHES, CHETA, JIEKTPHUYECKHE SBICHHS B arMocgepe, 3IEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHUTHOE 1ojie 3eMiH, Apei¢) IOMOCOB, PO MarHUTHOTO IOJIS JUIS XKH3HH Ha 3eMile, MIOJIAPHOE CHUSHHUE, IIPH 3TOM IEPEBOJHUTH
TPAaKTHIECKYIO 3a1a9y B y4eOHYIO, BBIIEATh CyIECTBEHHbIC CBOMCTBA (IPH3HAKHY) (DM3MUESCKUX SBIICHHI;

ONHKCBLIBATH M3YYEHHBIC CBOUCTBA TENl M (DU3MYECKHE SBICHUS, UCHOJB3Ys (U3NUECKUE BETHUMHbL (TeMnepaTypa, BHY TPEHHSsSI SHEPIH,
KOIIMYECTBO TEIUIOTBL, y[CIbHAas TEIUIOEMKOCTh BEIIECTBA, yACbHAas TEIUIOTA IUIABICHHS, YJAEIbHAS TEILIOTa NapooOpa3OBaHHUS,
yA€NbHAs TEIIOTa CrOPAaHUS TOIUIMBA, KOI(Q(HIMEHT ITOIE3HOr0 JEHCTBHS TEIUIOBOH MAIIMHBI, OTHOCHTEIbHAS BIAKHOCTD BO3/yXa,
DNEKTPUIECKUH 3aps)l, CHIIA TOKA, SIEKTPUYECKOE HANPSDKECHHE, CONPOTHBIEHHE MPOBOJHMKA, YICIBHOE COIIPOTUBIICHHE BEIIECTRA,
paboTa ¥ MOINHOCTh JNEKTPUYECKOrO TOKA), TIPH ONUCAHHH IIPABUIBHO TPAKTOBAaTh (DU3MYECKHH CMBICI HCIOIb3YEMBIX BEIHYHH,
0003HAYECHHUS U EIUHHIBI (QH3MYECKHX BEJMYHH, HAXOMHTH (DOPMYIIBI, CBS3BIBAIOLIHE JaHHYI0 (DU3MYECKYIO BENHYHHY C JPYTHMH
BEIIMYUHAMHE, CTPOUTH IPaQUKU H3yIEHHBIX 3aBHCUMOCTEH PH3UYECKHUX BEIHYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (YM3UYECKUE SABICHHS H IIPOLECCHI, HCIOIL3YS OCHOBHBIC ITOJIOKEHHUS MOJIEKY JIIPHO-KUHETHICCKOM
TCOpHH CTPOCHMS BCIICCTBA, NIPHHIMI CYNEPIO3UIMH ITONeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMS 3apsna, 3akoH OMa s
y4acTKa LeMH, 3aKoH Jhxoyis—Jlenna, 3ak0oH cOXpaHEHHs SHEPIHH, [IPH STOM JaBaTh CIOBECHYIO (GOpMyIMPOBKY 3aKOHA U 3aIIMCHIBATH
€ro MaTEMaTUYECKOE BHIPAKEHHUE;



OOBSCHATH (U3MIECKHE MPOIECCH M CBOMCTBA TeJ, B TOM UHCIE M B KOHTEKCTE CHTyaluii MPaKTHKOOPHEHTHPOBAHHOIO XapakKTepa:
BBIABJIATE IPUYMHHOCIICICTBEHHbBIE CBA3U, CTPOUTH OOBACHEHHE M3 1-2 JIOTMYECKHX IIAaroB C OMOpOi Ha 1-2 M3ydYeHHBIX CBOWCTBA
(bu3ryecKuX sBICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEIH;

pemaTh pacy€THbIC 3a11a4u B 2—3 JEHCTBHS, HCIONB3Ys 3aKOHBI H (POPMYJIBI, CBA3bIBAIONINE (DU3MIECKUE BEJIMUMHEL: Ha OCHOBE aHAIN3a
YCIIOBHA 331a4H 3allHCHIBATL KPATKOE yCJIOBHE, BBIABJIATH HEMOCTATOK JAHHBIX JUIA PEIICHUS 3a/1avd, BEIOUpPATh 3aKOHBI U (OPMYJIEI,
HeoOX0ouMBIe JUIA €€ pelleHHs, MIPOBOJUTh PACUETHl M CPABHHBATH MOJIydYEHHOE 3HAYEHME (H3MYECKOH BETHUMHBI C W3BECTHBIMH
JTAaHHBIMU;

pacmo3HaBaTh NPOOIEMBI, KOTOPBIE MOXKHO PEHIUTH IIPH IIOMOIIH (U3HIECKUX METOIOB, HCIOJB3Ys ONUCAHNE UCCIICIOBAHHNS, BBIICISTE
MIPOBEPSIEMOC MPEANOI0KEHUE, OLEHUBATD IIPABMIIBHOCTD MOPSIIKA IIPOBEACHHS UCCIIEN0BAHMUS, I€IaTh BEIBOJBL,

IIPOBOAUTE OUBITHI IO HAOMIONEHUIO (M3UYECKHMX SBICHHM WM (DU3UYECKHUX CBOMCTB Tel (KANWUIAPHBIE SBIICHHS, 3aBHCHMOCTB
JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIlepaTyphl, CKOPOCTH IIPOLIECCA OCTHIBAHUS W HATPEBAHHUS IPU U3IyYeHHH OT I[BETA H3TyJaoIeit
(Tmormomaroel) TOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI OT TEMIIEPATyPhl XHUIKOCTH U IUIOMIA/IM €& MOBEPXHOCTH, SIEKTPH3AIHS Tel
U B3aHMOJICUCTBUE DJIEKTPUYECKUX 3apANO0B, B3aUMOJECHCTBHE MMOCTOSHHBIX MAarHUTOB, BU3YaIU3al(ds MATHUTHBIX TIOJICH ITOCTOSHHBIX
MarHMTOB, ICUCTBHsI MATHUTHOTO IIOJIA HAa IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOUCTBA JJIEKTPOIBHUIATEIs IIOCTOSIHHOTO
TOKa): HOpMyIHpPOBATh NPOBEPSEMBIE IIPEIONIOKEHHS, COOUPATH YCTAHOBKY M3 IIPEIJIOKEHHOTO 060y I0BAHHUS, OIHCHIBATE XOJ OMbITA
U GOpMYITHPOBATh BHIBOJIBL;

BBINOJIHATD IPSMBIC U3MEPCHUS TEMIIEPATypPhbl, OTHOCHTENIFHOH BIQXXHOCTH BO3/IyXa, CHJIBI TOKA, HANPSHKEHHS C HCIIOIb30BAaHHEM
aHAJIOTOBBIX TPUOOPOB M NAaTYMKOB (U3HMYECKHX BEIIMYHH, CPaBHHBATH PE3YJIBTAThl U3MEPEHMM C YYETOM 3aJaHHON aOCOIIOTHOMN
IIOTPEIIHOCTH;

IPOBOJUTE HCCICAOBAHWEC 3aBUCHMOCTH OJHOHW (M3MYECKOH BENHYUHBI OT [pPYroifl C HCIOJNB30BAHHEM HPSIMBIX H3MEPEHHIl
(3aBHCHMOCTB CONIPOTUBJIEHHS MPOBOJHMKA OT €r0 JUIMHBL, IUIOLIATH MONEPEYHOTO CEYeHHs H YAENbHOTO CONPOTHBICHHS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, HMIYINEr0 Yepe3 IMPOBOJHUK, OT HANpPsSHKEHHUS Ha IPOBOJHHKE, HCCIEHOBAHUE IIOCIENOBATEIILHOIO M
NapajieIbHOT0 COCAWHEHWH IPOBOJHUKOB): IUIAHKPOBATh HMCCIEIOBAHHE, COOMPATh YCTAHOBKY W BBINOJHATH H3MEPEHHMS, CIELYs
IPEIIOKCHHOMY IUIaHy, (PUKCHPOBAaTh PE3yNIbTAaThl IIONYYCHHON 3aBHCHMOCTH B BHIE TaONUI W rpadHKOB, AeIaTh BBHIBOABI IO
pe3yJbpTaTaM UCCIIEeOBAHUS;

IPOBOJUTE KOCBEHHbIE U3MEPEHUS QU3UUECKUX BENMUHH (yJIeNbHAs TeIIOEMKOCTh BEIECTBA, CONPOTHBIICHHE ITPOBOIHHKA, paboTa |
MOIITHOCTB 3JIEKTPUYECKOr0 TOKA): ILIAHMPOBaTh H3MEPEHHUs, COOMpAaTh SKCIIEPHMEHTAIBHYIO YCTaHOBKY, CIEAys HpeIOoxKeHHOM
HMHCTPYKIUH, X BEIYUCIIATH 3HAUCHHUE BEJIMIHHEL;

CoOIIoIaTh NpaBHiIa TEXHUKH 6€30MaCHOCTH IIPHU paboTe ¢ 1aGopaTopHEIM 060pYIOBaHHEM;



XapaKTepU30BATh NPUHIMUILI JEHCTBHS H3Y4YCHHBIX NPUOOPOB M TEXHHYECKUX YCTPOMCTB C OIOPON HA WX OMMCAHHS (B TOM umcIe:
CHCTEMa  OTOIUICHUSA JOMOB, THIPOMETp, mapoBas TypOWHA, aMmmepMeTp, BONBTMETp, CYETYMK OIEKTPHYECKOH SHEpruu,
SJEKTPOOCBETUTEBHBIC IIPHOOPEI, HArPEBAaTENbHEIE dICKTPONPUOOPHI (IPUMEpHI), QIIEKTPUYECKHE NPENOXPAHUTENH, JIEKTPOMArHHT,
OJICKTPO/IBUTATENb IOCTOSHHOTO TOKA), HCIOJb3Ysl 3HAHHS O CBOWCTBAX (PU3MYECKHX SBICHHM M HEOOXOMUMBIE buzngeckue
3aKOHOMEPHOCTH;

Paclio3HaBaTh NPOCTBIC TEXHUIECKUE yCTPOHCTBA M M3MEPHTENbHBIE MPUOOPHI [0 CXEMaM M CXEMATHYHBIM PUCYHKAM (>KMIKOCTHBIH
TEPMOMETD, TEPMOC, ICHXPOMETp, TUTPOMETD, IBHUIaTe]b BHYTPEHHETO CTOPAHHUS, 3JIEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMBI
SJIEKTPHIECKHX IIENEH C MOCIIEN0BATENbHBIM H apa/lICIBHEIM COEqUHEHHEM SIIEMEHTOB, pasinuyasi yCJIOBHBIE 0003HAUYEHHS 3JIEMEHTOB
3JIEKTPUYECKHX IICIIEit;

IPHUBOJUTH IPUMEPHI (HAXOAUTH HHPOPMALHUIO O MPHMEPAX) IPAKTHIECKOTO HCIONB30BAHUSL ¢bu3uvecKux 3HAHUI B IOBCEIHEBHOM
KM3HH Ui obecrieveHus Ge30MacHOCTH IPH OOpAlleHHH ¢ MPHOOPAMH H TeXHHYECKAMH YCTPOMCTBAMHM, COXPAaHEHHS 3IOPOBbS H
COOJIFOICHNsT HOPM 5KOJIOTHYECKOr0 IIOBEAEHHS B OKPY KAOIIeH cpese;

OCYIIECTBIIATh ITOMCK MH(pOpManuu (U3MIECKOro copepanus B MHTepHETe, HA OCHOBE HUMEIOIIUXCS 3HAHMN W IIyTEM CpaBHECHHS
AOIOIHATENBHBIX HCTOYHHKOB BBIICIATH HHMOPMAIIUIO, KOTOpAst ABJIAETCS MPOTUBOPEUUBOIL HIIH MOXKET OBITH HEIOCTOBEPHOIA;
MICIIOJIB30BATh MpPHU BBIIOTHEHHM YYCOHBIX 3aJaHMil HayYHO-IIOMYJSIPHYIO JIATEPATYpy (GH3HYIECKOro COZIEpKaHUs, CIPaBOYHEIE
MaTepHalbl, pecypchl cetd MHTEpHET, BlIafeTh NpHEMaMHM KOHCHEKTUPOBAHMS TEKCTa, npeobpazoBaHus HHGOPMAIMM M3 OJHOU
3HAKOBOM CHCTEMBI B APYTYIO;

CO3[aBaTh COOCTBEHHBIE IMCHMEHHBIE W KpaTKHe YCTHBIE COOOINeHHs, 0600Imas UHGOPMAITMIO U3 HECKOJIBKHX HCTOUYHHKOB
(pusrgecKoro cosepKaHus, B TOM YHCIIE MyOIHIHO TIPEACTABISTE PE3YJIbTAaThl IIPOCKTHOM WM UCCIIEN0BATENBCKOH AESITENBHOCTH, IPH
5TOM IPaMOTHO KCIIOJIb30BATh M3Y4CHHBIH MOHATUHHBIA anmapar Kypca GpH3HKH, CONPOBOXIATh BHICTYILICHHE MpE3eHTaIUCH;

TIPH BEIOJHEHHH YYCOHBIX IPOEKTOB M MCCIIEIOBAHMN (DH3MYECKHX HPOLIECCOB pacupenensaTs 00sI3aHHOCTH B IPYIIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMU 33/1a4aMH, CJIE[UTD 32 BBINOJHCHUEM IUIAHA JCHCTBHH M KOPPEKTHPOBATh €ro, aIeKBaTHO OIEHHBATh COOCTBEHHBIH
BKJIal B ACATENLHOCTE IPYIIIBI, BHICTPAUBATh KOMMYHHKATHBHOE B3aUMO/IEHCTBHE, IIPOSIBIISISL FOTOBHOCTD pa3pemIaTh KOH(MIHKTHL

K Konmy obydenus B 9 Kiiacce IIpeIMETHBIE PE3YJIHTATHI HA GAa30BOM YPOBHE JTOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y OOYYAIOIIUXCS

YMEHMII:

HCIIONL30BATL  MOHATHS: CHCTCMa OTCYETa, MaTepHalbHas TOYKA, TPAEKTOPHS, OTHOCHTENBHOCTh MEXAHHYECKOTO JBHIKEHHS,
mepopmanus (ynmpyras, IUIACTHYECKas), TPEHHE, IIEHTPOCTPEMHUTENHHOE YCKOPEHHE, HEBECOMOCTh M IEpPErpy3KH, HEHTP TAKECTH,
a0COMIOTHO TBEPIOE TENO, HEHTP TSDKECTH TBEPAOTO Tella, PaBHOBECHE, MEXAHMYECKHE KONeGaHHsS H BOJIHBI, 3ByK, HH(Pa3ByK H
YIBTPAsBYK, OJICKTPOMArHUTHBIC BOJIHBL, INKAIa OJICKTPOMArHHTHBIX BOJH, CBET, OJH30PYKOCT M NalbHO30PKOCTB, CIEKTPHI
HCITyCKaHHs U TIOMJIOIICHHS, alb(a, 6eTa- U raMMa-H3ITydeHHs], H30TOIIbL, S/IEPHAS SHEPIeTHKA;



pasnudarth SBICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIHHEHHOE JBIKCHUE, PAaBHOYCKOPEHHOE IIPSIMOJIMHENHOE JBHKCHHE,
CBOOOJIHOE HajieHHe Tell, PABHOMEPHOE IBHXKEHHE IO OKPY>XHOCTH, B3aHMOJCHCTBUE TeJl, PEaKTHBHOE IBMIXKCHHUE, KOJIeOaTeIbHOe
ABIKEHHE (3aTyXalOIlME M BEIHYX/ICHHBIE KONEOAHHS), DE30OHAHC, BONHOBOE ABIDKCHHE, OTpPaXX€HHE 3BYKa, MPAMOJIUHEHHOE
paciipoCTPaHEHHE, OTPAXKEHHUE M NMPENOMIICHUE CBETa, NMOJHOE BHYTPEHHEE OTPAKEHHE CBETA, pasnoxeHune Oeoro cBera B CIEKTP U
CIOXKCHUE CIEKTPANBHBIX IBETOB, MHCIICPCHSA CBETA, E€CTECTBCHHAS PalMOAKTHBHOCTH, BO3HMKHOBEHHE IJIMHEHYATOIO CIIeKTpa
H3IIyYCHHUS) [0 OIMCAHHUIO UX XapaKTEPHBIX CBOICTB H Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (U3MYECKOE SBIICHHE,
PaclosHaBaTh NPOSBICHAC M3YICHHBIX (U3HYECKUX SBJIECHHH B OKPYKAIONMEM MHpE (B TOM 4HCIIE (U3HUECKHE SBIEHUS B IPHPOLE:
IIDUJIMBBI U OTJIHUBBI, JBMXXEHHE IUIaHET CONHEYHOH CHCTEMBI, PEaKTHBHOE IBHKCHHE JKHUBBIX OpraHHu3MOB, BOCIpPHUSITHE 3BYKOB
KUBOTHBIMH, 3CMIICTPSCCHHE, CEHCMHYCCKHME BOJHEI, IlyHaMH, 5XO, I[BETA TEJ, ONTHYECKHC SBICHHS B IpUpoze, OUOIIOTHYECKOE
JEHCTBHE BUIUMOTO, yIBTPA(QHOIETOBOrO M PEHTTEHOBCKOIO M3JIy4EHUH, €CTECTBEHHBIH DaTHOAKTHBHBI (OH, KOCMIUECKHE JIy4H,
PalHOaKTHBHOC M3IYYCHHC NPUPOJHBIX MMHEDAIIOB, JNEHCTBHE PalMOAKTUBHBIX H3IyYeHHH Ha OpPraHW3M 4YeJIOBeKa), IPH 3TOM
IIEPEBOAUTD MPAKTHIECKYIO 38124y B y4eOHYIO, BBIIENATH CyIIECTBEHHBIE CBOHCTBA (mpu3Haky) GU3NYECKHX SIBICHMIL;

OMHCBIBATE M3YYICHHBIC CBOMCTBA TENl U (U3MYECKME SBICHHS, UCTONB3YS (DU3UUECKHE BETHIMHBI (CpemHss ¥ MTHOBEHHAs! CKOPOCTD
Tela Ip¥ HEPaBHOMEPHOM IBMXKCHHH, YCKOPEHHE, MEpEMEINeHHe, IIyThb, YIJOoBas CKOPOCTb, CHIA TPEHHS, CHJIA YNIPYTOCTH, CHJIA
TSDKECTH, yCKOPEHHE CBOOOIHOrO TajeHHs, BeC Teja, MMIIYJLC Tela, UMITyJIbC CHIIBI, MEXaHHYecKas paboTa M MOIIHOCTS,
HOTCHIHAIbHAs SHCPTHs TeJjla, IMOJHATOTO HaJ MOBEPXHOCTBIO 3EMIIH, MOTEHIHMAIbHAS SHEPrUs CHKAaTOW IPYXKHUHBI, KHHETHYECKas
OHCPIH, MOJIHAS MEXaHUICCKAs SHEPIrHUsl, IEPHO/ M YacTOTa KOJeOaHMi, JTHHA BOJHEL TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh
CBCTA, TOKa3aTelb IPEIOMJICHHS CDEBI), [PH ONMCAHUH IIPABHIBHO TPAKTOBATH (H3UUIECKHH CMBICI HCIIOJB3YEMBIX BEJIHYHUH,
0003HaYeHUs ¥ E€NMHULBI DU3MYECKHX BEJUYMH, HAXOIHTD (hopMyIIBL, CBA3BIBAIOIIME NAHHYIO (PH3MUYECKYIO BEJIMYUHY C JPYTHMH
BE/IMYMHAMM, CTPOUTD IPAQHKH H3yYEHHBIX 3aBUCHMOCTEH (DU3HIECKIX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA TeN, (YM3MYECKHE SBIEHHS H IIPOIECCHL HCTIOJIB3Ysl 3aKOH COXPAaHEHHUs JHEPIHH, 3aKOH BCEMHPHOTO
TATOTCHUA, IPUHIMII CYNCPIO3UIMHA CHJI, NPHHLMI OTHOCHTENBHOCTH [ammnes, 3akomsl HplOTOHa, 3aKOH COXPaHEHHS HMITYJIbCA,
3aKOHBI OTPaXXCHUS M NPETIOMIICHHS CBETa, 3aKOHBI COXPAHEHHs 3apsJ0BOTO M MaCCOBOTO UHCET IIPU SACPHBIX PEAKIHUSAX, IPH 3TOM
JlaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA H 3aIIHCHIBATE €I0 MATEMATHIECKOE BBIpAXXCHHE,

OOBSICHATH (PU3UIECKHE MPOLECCH U CBOMCTBA TeJl, B TOM UHCIE H B KOHTEKCTE CHTyalluii IIPaKTHKOOPHEHTHPOBAHHOIO XapaKTepa:
BBIABJIATE NPUYUMHHO-CJICIICTBEHHBIC CBS3HM, CTPOUTH OOBICHEHHE H3 2—3 JIOrHYECKHX IMArOB C OMopo# Ha 2-3 HM3yYeHHBIX CBOIiCTBa
(usryecKux sBICHNUMN, PUIMIECKHX 3aKOHOB HITH 3aKOHOMEPHOCTEHA;

pemaTh pacyETHbIC 3a1a4u (ONUPAIOIIHECS HA CHCTEMY H3 2—3 YPaBHEHHI), HCIIOJB3YsT 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIHE bu3nyeckue
BEIMIUHDL: HA OCHOBE aHAIW3a yCJOBHUS 3a/jaud 3allCHIBATE KPATKOE YCIOBHE, BBIIBIATH HEIOCTAIONINE HIIH M36BITOYHEIC JTaHHEIE,



BBIOHPATh 3aKOHBI U (OPMYIE, HEOOXOAMMEIE JJIS PEINEHHS, IPOBOIHATE pacy€Thl U OLEHUBATH PEATUCTUYHOCTH IIOIYYEHHOTO
3Ha4YeHUs PU3NYECKOM BEIUIHHEL

Pacro3HaBaTh NPOOIIEMBI, KOTOPbIE MOXKHO PEIIUTh [IPH MOMOIIMU (GH3UYECKHX METOOB, HCIIOJIB3YsI ONIMCAHKE UCCIIEIOBAHUS, BEIIEIATE
TIPOBEPACMOC IIPEATIOIONCHHE, OUCHUBATH NPABUILHOCTH MOPSAKA [POBEIEHUS HMCCIEIOBAHMS, J€aTh BBIBOIBI, MHTEPIPETHPOBATE
pe3ynbTaThl HaOJIIOICHHIA U OIIBITOB;

IPOBOJMTE ONBITHI I10 HAOIONEHUIO (PU3HIECKUX ABJICHAN MM (GH3HIECKAX CBOWCTB TeJ (u3ydeHue Broporo 3akona HeroToHa, 3aKoHa
COXpaHCHHsA SHEPIUd, 3aBHCHMOCTh IEpHOJA KONECOaHWH INpPYKHHHOIO MasTHHKA OT MAcCHl TIPy3a H IKECTKOCTH IPY>XUHBl U
HE3aBHCHMOCTB OT aMIUTMTY/bI MaNbIX KONEOaHWH, MPSAMONMHEHHOE PacIpOCTpaHEHHE CBETA, PasloKeHHe GENoro CBeTa B CHEKTp,
U3yYCHUE CBOHCTB HM300paXCHHS B IUIOCKOM 3epKale M CBOWCTB H300paKeHHS IpeaMeTa B coOuparommeil JuH3e, HaOIIONCcHHE
CIUIOIIHBIX M JIMHEHYATBIX CIEKTPOB H3IY4YEHHsS): CAMOCTOSTENBHO COOMpAaTh YCTAHOBKY M3 H3OBITOYHOIO Habopa oOopynoBaHus,
OIMCHIBATH XOJ OIBITA M €T0 PE3YIBTATH, (HOPMYIUPOBATE BBIBOIIHL;

IPOBOIUTh TIPH HEOOXOAMMOCTH CEPHIO NPAMBIX H3MEPEHHH, ONpeNelsisi CpeiHee 3HAUYEHHE u3MepsseMoi BenuuuHbl ((PoKycHOE
PaccTosHHE COOMpAIOLIeH IMH3ET), 000CHOBBIBATH BHIOOP CIIOCO6A H3MEPEHHUS (M3MepHUTENBHOTO PHOOpa);

TIPOBO/IMTE  MCCIE/IOBAHUE 3aBUCHMOCTEH (H3MYECKHX BENWYHH C MCHONB30BAaHHEM NPSMBIX H3MEPEHHH (3aBHCHMOCTH IOyTH OT
BPEMCHH IIPH PAaBHOYCKOPEHHOM JBIDKCHHH 0€3 HAaYalbHOM CKOPOCTH, IIepHOfa KOJIeOaHMH MAaTeMaTHYeCKOro MASTHHKA OT IJTHHEI
HUTH, 3aBICUMOCTH YIIa OTPAXCHHS CBETA OT yIiia MAJEHHs U yIa NPelOMJIEHHS OT yIia IajeHus): IAHHpPOBAaTh HCCICAOBAHHE,
CaMOCTOATEIEHO COOMpPATh yCTAHOBKY, (PHKCHPOBATH PE3yJbTaThl TOTYYCHHOM 3aBHCHMOCTH (pusugeckux BenwuMH B BUJE TAOIHI] U
rpaMKoB, eaTh BBIBOIBL [0 PE3YIIHTATAM HCCICIOBAHUS,

IIPOBOJMTE KOCBEHHbIE M3MEPEHHs (PHU3MYECKHX BENMUUH (CPENHSS CKOPOCTh M YCKOPEHHE Tela IpH PaBHOYCKOPEHHOM JIBIDKEHHH,
YCKOPEHHE CBOOOJHOTO NANeHHMs, KECTKOCTH NPYXXHHBL, KOIQOHIMEHT TPEHHS CKONBKEHHS, MEXaHHUeCKas paboTa ¥ MOIIHOCTB,
4acToTa U MEPHOA KONeOaHui MaTeMaTHIECKOr0 W NPY>XKUHHOTO MAsSTHHKOB, ONTHYECKAS CHIIA COOMPparoIeil JTMH3bI, paldOaKTHBHEIH
(hoH): MIAHHPOBATH M3MEPEHHS, COGHPATH JKCIIEPHMEHTATBHYIO YCTaHOBKY M BBIIOJHATH HM3MEPEHHS, CIEAys IPELIOKEHHOMH
MHCTPYKIUH, BBMUCIIATS 3HAYCHUC BEIMYMHBI M AHAIM3HPOBATb IOJNYYEHHBIE PE3YIBTATHL C YYETOM 3aaHHON IIOTPEIIHOCTH
HM3MEPEHUN;

COOJIIOIATh MPaBUIIa TEXHUKH (G€30I1aCHOCTH IPU paboTe ¢ 71ab0opaTOpHBIM 000PYJOBAHUEM;

PasMiaTh OCHOBHEIC NPH3HAKH H3YHMCHHBIX (HM3MYCCKAX MOJIENel: MaTepHalbHas TOUKa, aGCOMOTHO TBEPAOE TENO, TOYETHBIH
MCTOYHHK CBETa, JIy, TOHKAs JIMH3a, ITaHEeTapHast MOJIENb aTOMa, HyKJIOHHAs! MOJIENb ATOMHOTO SIIpa;

XapaKTepU30BaTh NPUHIUIbEI JCHCTBUS H3YYCHHBIX MPUOOPOB M TEXHHYECKHX YCTPOHCTB C OIOPOM HA WX OMHCAHMS (B TOM umcIe:
CIMZOMETP, NaTIUKH TOTOXKCHUSI, PACCTOSHHS U YCKOPEHHS, PAKETa, 9XO0JIOT, OUKH, IIEPHCKOIL, (OToaNmapar, OITHIECKHE CBETOBOJIBL,



CIICKTPOCKOII, TO3HMETP, Kamepa BuibcoHa), ucmons3ys 3HaHHS O CBOMCTBAX (busuveckux ABNICHUN M HEOOXOMUMEBIE (HU3UUYECKHE
3aKOHOMEPHOCTH,

HCIOJIE30BATE CXCMBI M CXEMAaTHYHBIC PUCYHKH U3y9EHHBIX TEXHHYECKHX yCTPONCTB, HU3MEPHUTENNBHBIX NIPHOOPOB M TEXHOJIOTMYECKHX
TIpOIECCOB NPH PEIICHAU y4eOHO-NPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBI U IIOCTPOCHUSI M300paXXeHHI B IIOCKOM 3epKaie H
cobuparoreii IuH3e;

IIPUBOAUTE NPUMEPBI (HAXOIUTh HH(POPMALHIO O MPUMEpax) IPAaKTHYECKOTO HCIOJIb30BaHUs (HU3UYECKUX 3HAHUH B MOBCEIHEBHON
KU3HH I obecriedeHus 0G€30IaCHOCTH NpH OOpAIIEHHH ¢ nprbOpaMi M TEXHHYECKHMH YCTPOHCTBAMH, COXpaHEHHUs 3J0pPOBbS H
COOJIIOIEHHST HOPM 9KOJIOTMYECKOTO ITOBEICHHUS B OKpY>Karolllel cpeje;

OCYIIECTBIIATE MOUCK HH(OPMANUM (DH3HYECKOTO COMEpPKAHUS B WHTepreTe, caMOCTOATENEHO (BOPMYTHPYS ITOMCKOBBIM 3arpoc,
HaxOMUTb IyTH ONpPCACICHHUS JOCTOBEPHOCTH MOJYYEHHOH HH(GOPMAlMM Ha OCHOBE WMMEIOIIHXCS 3HAHHUN M JIOTIOJIHUTETFHBIX
HCTOYHHUKOB,

MCIIOE30BaTh TIPH  BBIIOJHEHHH YYeOHBIX 3aJlaHHil Hay9HO-NOMYJIAPHYIO TUTEPATypy (HU3MIECKOTO CONEPIKAHHUS, CIPABOYHEBIC
MaTepuaibl, pecypchl cetd WHTepHeT, Bnamets mpuémamu KOHCIICKTUPOBAHHs TEKCTa, NPeoOpa3soBaHHS WHO)OPMAIIMU H3 OIHOMN
3HAaKOBOM CHCTEMEI B JIPYTYIO;

CO311aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIC COOOLIECHHS HA OCHOBE UHQPOPMAIIME M3 HECKOJHKHX HCTOYHHKOB du3mueckoro
CONEPXKAHMS, IyOIMYHO TPENCTABIITH PE3yNBTAThl IIPOCKTHOW WA HCCJIENIOBATENIBCKON  JIEATENFHOCTH, NPH 3TOM TIPAMOTHO
HCIOJIB30BATh M3YYEHHbIH IIOHATHHHBLA annapar H3y4aeMoro pasjena GU3HKA 1 COIIPOBOXIATh BBICTYIUICHHE IIPE3EHTAIUCH C YUETOM
0COOEHHOCTEH ay IUTOPHH CBEPCTHUKOB.
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