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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (penepanabHOi paboueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HaYyYHOW T'PaMOTHOCTU OOYYaIOIUXCS M OpPraHU3allii0 W3Y4YCHHS
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuud Tpedoanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINlpeIMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma o gu3uke ycTaHaBlIMBAaeT paclpeeieHrne yueOHOro Marepuania
1o rojam oOyuyeHus (1o Kjiaccam), MpejiaraeT IPUMEPHYIO MOCIIeI0BaTEIbHOCTD
U3Y4YCHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
yué€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®dusurKa ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl ECTECTBEHHO-HAYYHBIX yU4eOHBIX
IPEIMETOB, MOCKOIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onooruei, actpoHoMue u puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBISIET Hauboyee SCHbIC
oOpa3ibl MPUMEHEHU HAYYHOTO METOJa MO3HaHUA, TO €CTh CIOco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO 0O0pa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHUsA COCTOUT B (POPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TIPEIOJIAraeT OBJaJCHHUE
CJIEYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTB:

e HAy4HO OOBSCHATH SBIICHUS;

e OLCHMBATH U IOHUMATh OCOOEHHOCTH HaYYHOT'O HCCIIEI0BaHNUS;

e HHTEPNPETHUPOBATH  JAHHBIE WM  HCIOJB30BaTh  HAyYHbIC
J0Ka3aTeabCTBA ISl IOJYyYEHUS BBIBOJIOB.

enn wu3yueHuss ¢U3MKM HaA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUA
onpenenensl B KoHuenuuu npenonaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3zoBaTelbHbIX Opranu3anusix Poccuiickoit ®Dexaepanuu, pean3yOIUX
OCHOBHBIE  001I€00pa30oBaTENbHbIE IMPOTPAMMBI, YTBEPKAEHHOW pEUICHUEM



Konnerun Munucrepcrsa npocseuienus Poccuiickoit denepanuu (mpoTokon oT 3
nexadbps 2019 r. Ne TIK-48H).
eau n3yyeHus pusuKku:

MPUOOPETCHHE WHTEpPECa W CTPEMIICHHSI OOYYaroluXxcsi K HaydHOMY
U3YYCHHUIO TPUPOJBLI, PAa3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBI3aHHOW C (DM3UKOM, TOJATOTOBKA K
JanbHEHIIEeMy 00YYCHHUIO B 3TOM HarpaBJICHHH.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTIO

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaaY.

NpHOOpPETeHHEe 3HAHWW O JIMCKPETHOM CTPOCHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPHYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBTICHHSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEUINX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznIecKuX MOJICTICH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOMATh MPUPOTHBIC SBICHUS M BBITIOIHATH OMBITHI,
nabopaTtopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBoeHHE MPUEMOB PabOTHI ¢ MH(pOpMaImenn (HU3NIECKOTO COIEpIKaHMS,
BKJIOUast UHPOPMAITUIO O COBPEMEHHBIX JTOCTIKEHUAX (QU3HKHU, aHATH3 U
KPUTHUYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHON IeATEIFHOCTH, CBI3aHHBIMHU
C (Gu3uKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3HUUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOIO OOIIETO

oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZIel0), B 8
kiacce — 68 gacoB (2 waca B Heneno), B 9 xiracce — 102 gaca (3 gaca B Hemedro).

[Ipennaraemsiii B mporpamme o (Qpu3Mke nepeueHb 1adopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IaTEeNbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOp MPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa M0 (pU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3jen 1. ®usuka u e€ poJjib B NO3HAHUHU OKPYKAKIIETr0 MUPA.

®uzuka — Hayka o mnpupoae. SBineHus npupoabl. PU3HUYECKUE SIBICHHUS:
MEXaHUYECKHE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Odusnueckne BenuuuHbl. M3mepenue ¢usndeckux BennuuH. Dusnueckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢usuka wu jApyrue ecTeCTBEHHbIE HAayKH U3Y4aloT  TPHUPOIY.
EcrecTBeHHO-HayuHBIA METOJA TO3HAHUSA: HAOJIOJICHHE, IIOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIABMIKCHHE THIOTE3, DKCICPUMEHT IO IMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ ITOMOITBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBBIC, DIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHMUSI.

2. ®usnueckure MpUOOPHI U MPOIEAYpa MPSMbBIX U3MEPEHUN aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomut u onvimol.
1. OmpeneneHue EHbI AIEHUS IIKAJIbl U3BMEPUTEIHLHOTO PUOopa.
2. M3MepeHue pacCTOAHUM.
3. H3mepenne 00bEMa KUIKOCTH U TBEPOTO Tea.
4. OmpepneneHue pa3zMepoB MajbIX TEL.
5. M3MepeHue TeMiepatypsl IpU MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPBHI.

6. IIpoBeneHue wuccienoBaHus 10 NPOBEPKE THUIOTE3bl: NAIBHOCTH IOJETA
HIapvKa, MyIIEHHOTO0 TOPH30HTAIBHO, TeM OOJbIle, YeM OOJbIle BHICOTA
IyCKa.

Pa3nen 2. IlepBonayajibHble CBeIEHUS] 0 CTPOEHUHU BellleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, KX pazMepbl. ONBIThL, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne yactuil BemiecTBa. CBsSI3b  CKOPOCTH  JBUXKEHUS YacCTUIl C
Temmneparypoir. bpoyHoBckoe pgBumxkenue, aubdysus. BzanmmoneilcTBue yacTuIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHbIe COCTOSIHHMSI BELIECTBA: CTPOEHHE Ta30B, XKUJIKOCTEW U TBEPABIX
(kpucTamindeckux) Tesl. B3auMoCBsSI3b MEXKy CBOWCTBAMU BEILECTB B Pa3HBIX



arperaTHhIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jlemoncmpayuu.

1. HabGmonenne 6poyHOBCKOTO ABUKECHHUSL.

2. Habmonenue nuddysuu.

3. HaGmronenue siBlieHHM, OOBSCHSIIONUXCS MIPUTSIKEHUEM WM OTTATKUBAaHUEM

YaCTHUI] BELIECTBA.
Jlabopamopnuie padbomut u onvimol.
1. OreHka quaMeTpa aToMa MEeTOA0M PsJIoB (C UCToyib30BaHueM GhoTorpaduii).
2. OnbITHI O HAOJIOICHHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.
3. OnbITBI IO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJIIPHOTO TIPUTSYKEHUSL.
Pasnen 3. /IBuskeHue U B3auMojeiicTBue TeJl.
Mexannyeckoe JABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKECHMUE.
Cxopoctb. CpemHsii CKOPOCTh TP HEPABHOMEPHOM JABWXKEHHH. Pacuér mytu wu
BPEMEHH JIBUKEHUSI.
SBneHne wuHepuuU. 3aKOH HHEpUUH. B3anmoneiicTBue Tel Kak NpUYMHA
MU3MEHEHUS CKOPOCTH JIBH>KEHUS Tesl. Macca Kak Mepa MHEpTHOCTH Tena. [InoTHoCTh
BeniecTBa. CBsI3b MIIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €JUHUIE 00BEMA BEIECTBA.
Cuita Kak XapakTepUCTUKa B3auMoiercTBus Tei. Cuia ynpyroctu u 3akoH I'yka.
N3mepenue cuiibl ¢ MOMOUIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJIA TSHKECTH.
Cuna TskectT Ha JApyrux ImiaHetax. Bec Tena. HeBecomocth. CrokeHuwe cui,
HaIIpaBJICHHBIX [0 OAHOU mpsiMol. PaBHOaelcTByromas cui. Cuna tpeHusd. Tpenue
CKOJIBXKEHHUSI U TPEHHE NOKOs. TpeHue B MpUpPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenrne MeXaHUYECKOTO JABM)KCHHSI TEJIa.
2. M3MepeHne CKOpOCTH NMPSIMOJIUHENHOTO JIBUKCHUSL.
3. HaGmronenue siBieHUs HHEPIIUU.
4. Habmronenue n3MeHEeHHUs CKOPOCTH TPH B3aMMOICHCTBUU TEll.
5. CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJ.
6. CnoxxeHue cul, HAMpPaBJICHHBIX MO OJJTHON MPSIMOIl.
Jlabopamopnuie pabomst u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUA (IIapUKa B XKUIKOCTH,
MOJIEITN DJICKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre cpeHENd CKOPOCTH CKOJBXKEHUS OpyCKa WM ILIApUKa IO
HAKJIOHHOM IUTIOCKOCTH.

3. OmnpexeneHue MIOTHOCTH TBEPAOTO Tea.



OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsKeHus (aedopmariumn)
OPYXHUHBI OT TPUIIO)KEHHOW CHUJIBL.

OnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca
TeJla U XapaKTepa CONPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUIKOCTEN U ra3oB.

HaBnenue. CriocoObl yMEHBIIIEHUS W YBEJIMYCHHS JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTh JIaBJIeHUs raza oOT o0b&Ma, Temneparypsl. llepemaua naBiaeHus
TBEPABIMU TEJAMM, XKUJIKOCTIMM W ra3amMu. 3akoH Ilackans. IIneBmaruueckue
MalliHbI. 3aBUCUMOCTh JIAaBJICHUS KHUIAKOCTH OT TIIyOMHBL. [uapoctaTudeckuid

napazgokc. Coobuatoniuecs cocyasl. ['napaBnnyeckue MEXaHU3MBI.

Atmocdepa 3eminn u armochepHoe naasneHue. [IlpuuuHBI CyliecTBOBaHUS
Bo3AyImHOM 06010uku 3emud. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBieHusl. 3aBUCUMOCTh aTMOC(EpPHOTO AaBJICHHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 115t M13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleiicTBHE XKUAKOCTH U raza Ha IMOTPYXKEHHOE B HUX Teslo. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIEPATYPHI.

ITepenayda naBieHuUs >KUAKOCTHIO U Ta30M.

Coobmaromyecst CoCy/Ibl.

I'mnpasauueckuit mpecc.

[IposiBneHue nericTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCHMOCTH BBITAIKHUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH Teja 1
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CHIIBI BECY BEITECCHECHHOM KHUIKOCTH.

YcioBue miaBaHus TEJI: TJIABAaHUE WJIW MOTPYKEHUE TET B 3aBUCUMOCTH OT
COOTHOIICHUS MIIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopnuie pabomst u onvimol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOM B
JKHJIKOCTh YacTH Teia.

Onpenenenne  BBITAJKUBAIOIIEH  CWIbI,  JCHCTBYIOIIEH  Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, JEUCTBYIOIIEH HA TEJIO B
JKHJIKOCTH, OT MacCChI T€Ja.



4. OnpITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAIKHBAIOLIEH  CHJIBL,
JEUCTBYIOIIEH Ha TEJO B JKUIKOCTU, OT 00BbEMA MOTPYKEHHON B JKUJKOCTD
YacTH TeNa U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeomeTpa Win KOHCTPYUPOBAHUE JIOAKU U ONPEIEIICHHUE

€€ rpy30l0AbEMHOCTH.

Pa3nen 5. PaboTa u MOIIHOCTB. JHeprus.

Mexanundeckasi pabota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [IlpuMeHeHune npaBuiia paBHOBECHs pbluara K OJ0Ky. «3050Toe
npaswiio» mMexanuku. KIIJ nmpocteix Mexanu3moB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass SHeprusd. KuHeTMueckass W NOTCHIHWAJIbHAs  JHEPIUS.
IIpeBpaiieHre OAHOrO BHJAa MEXAaHUYECKON 3HEPruu B APYroil. 3aKOH COXpaHEHUs
SHEPIUM B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomut u onvimol.

1. Ompenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JABUKEHUU Tella IO

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yclioBU paBHOBECHS phlyara.
3. Usmepenwne KII/] HAaKIIOHHOM TNIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPIUH.
8 KUIIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHbBIE  TIOJIOXKEHUS MOJEKYJISIPHO--KUHETHYECKOH TEOpUU CTPOCHUS
BellecTBa. Macca M pa3mMepbl arOMOB W MOJIEKYJI. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPHH.

Mopenun TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSIHMI  BEIIECTBA.
Kpucrammueckne u amopdubsie Tena. OObsSCHEHHE CBOWCTB Ta30B, JKUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO--KUHETUYECKOW TEOPHUH.
CmaunBaHu€ U KalWJUISIPHBIE sIBJICHUS. TemioBoe pacuIupeHue 1 cxaTue.

Temnepatypa. CBsi3b TEMIEPATYPhI CO CKOPOCTHIO TEMIOBOTO ABUKEHUS YaCTHII.
Buytpennsis sneprusa. CrnocoObl U3MEHEHHsI BHYTPEHHEHW SHEPIrUM: Terionepeaaya u
coBeplieHue padoTel. Buubl Termonepeaadn: TEIMIONPOBOAHOCTh, KOHBEKIIHUS,
W3JIy4YCHHUE.



KomuuecTBOo TEIIOTHL. YaelbHasd TEIUIOEMKOCThL BeIlecTBa. 1€IUIO0OOMEH U
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOro Oananca. [lnaBieHune u oTBepeBaHNE
KPUCTAJUTMYECKUX BEIECTB. YIeNIbHAs TeruioTa IulaBieHus. [lapooOpazoBanHue u
koHneHcarusi. Mcmapenue. Kunenue. VYiaenpHas Temiota mnapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTro TaBICHUSI.

BnaxuocTb Bo3ayXa.

DHeprus TormuBa. Y AeibHas TENI0Ta CrOPaHHUs.

[Mpunnuner pabotel TeroBeix aBuratenedt KIIJ[ TtemioBoro nBurarens.
TennoBble IBUTATEIN U 3aIIUTa OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHMS U MIPEBPAILCHUS SHEPTUM B TEIJIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

1. HaOmronenune GpoyHOBCKOTO JBHKCHUSI.

2. Habmonenue nuddysuu.

3. HaOGmronenue siBlICHUI CMauMBaHKS M KaMIJLIIPHBIX SBJICHUH.

4. HaOmroneHue TerioBoro paciupeHus Tedl.

5. 3meHeHue naBieHUs raza Npu H3MEHEHMHM 00bEMAa W HArpPEBaHUM WU

OXJIaXKICHUU.
[IpaBuiia u3MepeHus: TEMIIEPATypBhI.

Bunsl Teronepenaymn.

OxmnakieHue Mpy COBEPIICHUN PaOOTHI.

HarpeBanwue mipu coBepiiieHUN paboThl BHEITHUMH CHIIAMHU.

L 0 N>

10. CpaBHEHHUE TEIUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.

11. HaOimroneune KumneHus.

12. HabGmroieHre mocTosSsHCTBA TEMITEPATYPhI TTPH TTABICHUH.

13. Moenu Tena0BhIX JBUTATEIICH.

Jlabopamopnuie pabomst u onvimol.

1. OmbITHI MO OOHAPYKEHUFO TCHUCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.

2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM UJIU caxapa.

3. OnpITel MO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, >KHIKOCTEH H
TBEPABIX TEIN.

4. OmpepneneHue AaBiICHUS BO3AyXa B OalNIOHE HINPHUIIA.
OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIABJICHUS BO3/1yXa OT €ro o0béma
Y HarpeBaHUs WM OXJIAXKICHUSI.

6. IlpoBepka rurnoTe3sbl JMHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUYECKOMN TPYyOKEe OT TeMIepaTyphl.



7. HaGmroneHue u3MEHEHUs] BHYTPEHHEH OJHEpPrud Tella B PeE3ysbTaTe
TeIIonepeauu U paboThl BHEITHUX CHIIL.

8. HccnenoBanue sIBJIEHUS TEIJIOOOMEHAa TIpU CMEIIMBAHUU XOJIOJHOW U

ropst4ei BOJBI.

9. OmnpeneneHue KOIMYECTBA TEILIOTHI, MOJYYEHHOTO BOJOU MpU TEINIOOOMEHE

C HArpeThIM METAJUNIMYECKUM LIUIIUHIPOM.

10. OnpeneneHue yaeabHON TeII0EMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca UCIapeHus.

12. OnpeeneHre OTHOCUTENBLHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yaeabHOW TeIIOTHI IIJIABJICHUS JIb/IA.

Pa3znen 7. DiiekTpuyecKHe 1 MAarHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. JIBa pojaa dIEKTpUUECKUX 3apsiaoB. BiaummoneiictBue
3apspKeHHBIX Ted. 3akoH KyloHa (3aBUCMMOCTh CHJTBI B3aUMOJICHCTBUSI 3apsyKEHHBIX
TE€J OT BEJIMUUHBI 3aPsII0B U PACCTOSTHUS MEKTY TEJIaMH ).

Onektpuueckoe mnoje. Hampsok€HHOCTh 3iiekTpuueckoro moss. [IpuHimun
CYIEPIIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurtenu »ieKTpuUYecKUX 3apsaoB. DJIEMEHTApHBINA SJIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpOBOTHUKY U IUAJIEKTPUKUA. 3aKOH COXPAHEHHS JIEKTPHUYECKOTO
3apsna.

DNEeKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAaHUSA DJIEKTPUYECKOIO  TOKAa.
HNcTouHMKM TOCTOAHHOTO TOKa. JIeMCTBUSI SIEKTPUYECKOTOo ToKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onexktpuueckas  menb. Cuia  Toka.  DJIEKTPUYECKOE  HaNpsOKEHUE.
ConpoTuBieHUe MPOBOJAHUKA. Y ACIBHOE COMPOTUBIICHHUE BelecTBa. 3akoH OMa Jjist
yuacTka nend. [locienoBarenbHoe U MapanaeabHOE COETUHEHNUE POBOJHUKOB.

PaGora u MoOmHOCTH 3JeKTpuUYecKoro Toka. 3akoH Jhxoyma—Jlenna.
DNEKTpUYECKUE e U MOTPEOUTENH AIEKTPUIECKOW 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTHL. B3auMOIEMCTBUE MOCTOSHHBIX MAarHUTOB. MarHutHOe
nose. MarauTHoe moJie 3eMJIM U €ro 3HauYeHue i >ku3Hu Ha 3emiie. OnbIT DpcTeaa.
MarnuTtHoe 1oJie 3JeKTpUUecKoro Toka. [IpuMeHeHue 31eKTpOMarHuToB B TEXHUKE.
JleficTBHE MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSHHOTO
Toka. Mcnosb30BaHHWE BNEKTPOJABUTATENEW B TEXHUYECKMX YCTPOWCTBAX M Ha
TpPaHCIIOPTE.



Onertel @apanes. fBneHue 3yeKkTpoMarHuTHOM uHAyKuuu. [IpaBuio Jlenna.
OnexrporenepaTop. CrocoObl MONTYYEHUS dIEKTPUUECKOM SHEPTUH. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

DIeKTpu3anus Ted.

JIBa poJia SIEKTPUUYECKHUX 3apsIA0B U B3aUMOJICUCTBUE 3apS/KEHHBIX TEll.
YCTpOUCTBO U AEUCTBUE DIEKTPOCKOIIA.

DneKTpocTaTuIeCcKas MHIYKLIHSL.

3aKOH COXpaHEHHUs JIEKTPUUECKUX 3aPSAA0B.

[IpoBOAHUKH U TUANEKTPUKH.

MopaennpoBaHUe CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJISL.

W cTOYHMKM MOCTOSSHHOTO TOKA.
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JIelcTBUS DIIEKTPUYECKOT O TOKA.

. DIEKTPUYECKUHN TOK B )KUIKOCTH.

. I'a30BbIH pa3psia.

. I3mMepenune cuiibl TOKa aMIIEPMETPOM.

. I3Mepenune 37eKTpUYeCcKOro HanpsiKEHUsI BOJIbTMETPOM.

. PeocTtar n Mara3ud cOnpoTHBIICHU.

. BzanmoeicTBre NocTOSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHHUS MOJIOCOB MarHUTA.

. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OneIT Opcrena.

. MaruuTtHoe 1oJje Toka. IJIeKTPOMarHur.

. JleicTBHE MarHUTHOIO TIOJIs1 HA TPOBOIHUK C TOKOM.

. DJEKTpOoABUTATENb MOCTOSHHOIO TOKA.

. UccnienoBanue sBICHUSA SJICKTPOMArHUTHOM MHAYKIIHH.

. OnbiTel @apanes.

. 3aBUCUMOCTh  HAMpaBJICHUA MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBCHMSI.
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25. DJIEKTpOTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomst u onvimol.
1. OmpITBl 1O HAOMIOACHWIO DJICKTPU3AIMHM Tl HWHAYKIWEH W TIpHU

COINPUKOCHOBEHHWH.
2. UccnenoBanue JACWUCTBUA DBJCKTPUUYECKOrO OIS HA IPOBOJHUKU U
TTASJICKTPUKHU.

3. COopka u npoBepka pabOThI TEKTPUUECKOMN LEMU MTOCTOSIHHOTO TOKA.



4. V3MepeHue u peryinpoBaHUE CUIIbI TOKA.
N3Mmepenne u peryaupoBaHre HATPSKEHHUS.

6. HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAJAN MONEPEYHOr0 CEYEHUs U MaTepuania.

8. IlpoBepka mpaBuiia CIOXKEHHS HANPSOKEHUM MOpU  MOCIEA0BATEILHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

9. IlpoBepka mnpaBwia 18 CWIbl TOKa IIPU MApPAUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

10. Omnpeenienre padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOUTHOCTH JIEKTPUYECKOTIO TOKA, BBIAEISEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKA, MAYLIETO 4Yepe3 JaMIIOUKy, OT
HamnpsHKEHUS Ha HEW.

13. Onpenenenne KIIJ[ narpeBatens.

14. UccnemoBaHre MArHUTHOTO B3aUMOJIEVCTBUS MMOCTOSTHHBIX MATHUTOB.

15. I3yyeHne MarHuTHOTO MOJISl TOCTOSTHHBIX MarHUTOB MIPU UX 00BETUHEHUHU U
pa3lieNeHun.

16. UccnenoBanue neiCTBUSA SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KATYLIKH
C TOKOM M MarHura OT CHJIbl TOKA M HAlPaBJIEHUS TOKA B KaTylIKE.

18. I3ydeHue 1eicTBUS MATHUTHOTO TOJIS1 HAa TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHue padoThl JJIEKTPOIABUTATEIS.

20. Usmepenue KIIJ] anekTpoaBUraTeibHONM YCTAHOBKH.

21. OOBITBl IO  MCCIEIOBAHUIO  SIBJICHUS AJEKTPOMATHUTHOW  WHIYKLIUHU:
UCCIIEIOBAaHME N3MEHEHNM 3HAYCHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe aBwkeHue. MarepuanbHas Touka. CuctemMa  oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO0 JBIKEHHUSA. PaBHOMepHOE TPSMOJMHEHHOE
nBkeHrne. HepaBHOMepHOe mnpsiMoOJiMHEHOe aBMKeHHe. CpeaHssi U MTHOBEHHas
CKOPOCTbH TeJia IPU HEPABHOMEPHOM JIBH)KEHUHU.

VYckopenue. PaBHOyckopeHHOE TIpsMOJIMHEWHOe naBWKeHue. (CB0OOmHOE
nagenue. OneITe! [ ammies.



PaBHOMepHOE nBUXKEHHE TO OKpykHOCTU. llepwon u wactora oOpamieHus.
JIuneriHas v yrioBasi CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HproroHa. Bropoit 3akoH HerotoHa. Tperuit 3akoH HproroHa.
[TpyuHIMII CynIepIIO3ULIU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHJIa TPEHHSI CKOJBXEHHUS, Cuja
TPEHUSI TOKOS, IPYTUE€ BUIbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHus. /[pwkenue muaHer Bokpyr Counnua. IlepBas kocmuueckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue MmarepuanbHO TOuku. AOcomoTHO TBEpHoe Teno. PaBHoBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHus. MOMEHT cuiibl. LIeHTp TskeCcTH.

Nmnynec Ttena. M3meHenune ummynbca. Mmnynbsc cuibl. 3aKOH COXpaHEHHS
uMIyJibca. PeakTuBHOE IBUKEHHUE.

Mexanndeckasi paboTa U MOUTHOCTh. PaGoTa cuil TSKECTH, yIPYTrOCTH, TPEHHUS.
Csa3zp sHeprun u pabotel. [loTeHnumanpHash »3HEPrusi Teia, MOAHSATOrO HaJ
IIOBEPXHOCTHIO 3eMJIM. l[loTeHIManbHas sHEprusi CxKaTtou NpyuHbl. KnHeTtnuyeckas
sHeprus. TeopeMa O KMHETHYECKOW HSHEPruU. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPIuu.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO IBHMXKCHHS Tella OTHOCHTEIIbHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHME MyT€W W TPACKTOPUN NBUXKECHHUS OJHOTO M TOrO € Teja
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

H3mepeHne CKOpOCTH U YCKOPEHHUS TTPAMOJIUHENHOTO JIBUKCHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JBUKCHHUS.

HaGmronenre nBM>KeHUs Tea 1Mo OKPY>KHOCTH.

HabGmronenrne MexaHUYECKUX SBICHHM, MTPOUCXOIAIIUX B CUCTEME OTCYETA

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBMKEHUU OTHOCUTEIIBHO

KaOuHeTa QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHUS Teja OT MAacChl Tella U JIEHCTBYIOLIEH HA HEro
CHUJIBI.

8. HaOmrogenue paBeHCTBa CHIT TIPU B3aUMOJICHCTBHH TEI.
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9. HM3meHeHue Beca Tena Npu yCKOPEHHOM JBUKECHUU.

10. [lepenaya nmirynbca npyu B3aMMOJEHUCTBUH TEIL.

11. [IpeoOpazoBanus S3HEPTUU MTPU B3AUMOACHCTBUU TEJ.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYNPYTOM B3aUMOJICCTBHH.



13.
14.
15.
16.

CoxpaHeHHe UMITYJIbCa IIPU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUML.
HaGnionenue peakTHBHOTO JBUKEHHUSL.

CoxpaHeHHE MEXaHUYECKOW YHEPTHH MTPH CBOOOHOM IaICHUH.

CoxpaHeHHe MEXaHWYECKOW DHEPrHH NpH ABIKCHUHU TeJa MOJ JCWCTBUEM
TPY>KUHBI.

Jlabopamopnuie padbomuvt u onvimol.

1.

10.

11.

KonctpyupoBanue Tpakra [ pa3roHa W JaJdbHEWUIIIETO PABHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WU TEJICKKHU.

OmpeneneHue CpeaHell CKOPOCTU CKOJBXKEHUS Opycka WM JIBHXKCHUS
nIapuKa 1o HaKJIOHHOM MJIOCKOCTH.

Omnpenenenue YCKOpPEHHUsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHHUH IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM MPU PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

[IpoBepka runoTe3sl: €Ciu MPU PaBHOYCKOPEHHOM JABUKEHUH 0€3 HadalbHOMN
CKOPOCTH IIyTH OTHOCSITCS KaK psAJl HEYETHBIX YUCEJ, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBaHne 3aBUCHMOCTA CWJIBI  TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJIECHUS.

Omnpenenenue KodhPUIMEHTa TPEHUS CKOJIBKCHU.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CUITBI TPEHUS TTPU PABHOMEPHOM JIBIDKCHHH TeJia TI0
FOPU30HTAIIBHOW MOBEPXHOCTH.

Onpenenenrie  pabOThl  CUJIBI  YIPYTrOCTH TMPH  TMOABEME TIpy3a C
UCIIOJIb30BAaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHune 3ak0Ha COXpaHEHUSI YHEPTUH.

Pa3nen 9. Mexannueckne Ko1e0aHud U BOJIHBI.
KonebarensHoe nmxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHHM: MEPHOI,

4acToTa, aMIUIATyJda. MaremaThdecKuii W NPYKUHHBIA MasTHUKU. lIpeBpaienue
SHEPIUM NpH KOJIeOATEIHBHOM JIBUKEHUU.
3aryxaroniue kojebanus. Bernyxnennsie konebanus. Pesonanc. Mexanndeckue

BOJIHBI. CBOMCTBa MexaHWYeCKUX BOJIH. [IpogosbHbIe U nonepeuHbie BOJHbIL. JlnnHa
BOJIHBI M CKOPOCTBH €€ pacnpocTpaHeHUs. MeXaHM4eCKUe BOJIHBI B TBEPIOM TeEJE,
CECMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka M BbicOoTa ToHa. OtTpaxeHue 3Byka. MHbpazByk u

yIIbTPa3BYK.



Jemoncmpayuu.

1. HaOmronenune konebGaHuil Ten TOA ACHCTBUEM CHIIbI TSXKECTU M CHUJIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmtoneHue BRIHYKIEHHBIX KOJIEOAHUI U pe30HaHca.

PacnpocTpanenue npooJibHBIX U MOMIEPEYHBIX BOJH (Ha MOJICIH).
HaGmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE3OHAHC.

Jlabopamopnuie padbomut u onvimol.

1. OmpeneneHue 4aCTOTHI U IEPHOJIa KOJIeOaHUM MaTEMaTHYECKOT0 MasiTHUKA.
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2. OmnpeneneHre 4acTOThI U Neproa KojeObaHu MPyKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTU TIepHOJa KOJIeOAHHM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEPUO/ia KOJeOaHUM NMPYKMHHOTO MasSTHUKA OT
MaccChl Tpy3a.
5. IlpoBepka HE3aBUCHMOCTH TeproAa KoJieOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmBITBI,  JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  TepHoja  KojeOaHMid
NPY>KMHHOT'O MasiTHUKa OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. V3MepeHne yCKOpeHHs CBOOOIHOTO TaJICHUSI.
Paznen 10. DjekTpoMarHuTHoe MoJjie U 3JIeKTPOMArHUTHbIE BOJIHBI.
DIEeKTPOMAarHUTHOE ToJIE. DIEKTPOMarH1THbIE BOJIHBL. CaoiicTBa
AJEKTpOMarHuTHHIX BOdH. Illkama »iaekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.
DneKTpoMarHuTHas npupoja ceeta. CkopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoJyiHOBBIE CBOKCTBA CBETA.
Jlabopamopnuie pabomut u onvimel.
1. M3ydeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOULIBGI0 MOOUJIBHOIO
TenedoHa.
Pa3nen 11. CBeToBLI€E SIBJICHHUS.
JlyueBast moaenb cBera. ctounuku cera. [IpssMonuHeliHOE pacnpoCTpaHEHUE
ceera. 3atMeHuss ConHua u JlyHel. Otpaxenue cBeta. [lmockoe 3epkanio. 3akoH
OTpa)KEHUsI CBETA.



[IpenomiieHne cBeTa. 3akoH IpenomiieHUs cBera. [loliHOe BHYyTpeHHee
OTpakeHHe cBeTa. MICroib30BaHUE MOJHOIO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xop nydeii B tuH3e. Ontuyeckas cucreMa oToarmapaTra, MUKPOCKOIA U
Teneckona. ['na3 kak onrtuyeckas cucreMa. bau3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. OmnbiTel  Helorona. Crnoxxenue
CIIEKTPaJIbHBIX IIBETOB. Jncnepcus cBera.

Jlemoncmpayuu.
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[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenne n3o0pakeHHi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBOI.

Xop jtydeit B coOuparoliet JInHse.

XoJ Jiyyer B pacCEerBarOIIEH JIMH3E.

[Tony4yenue n3o00pakeHU ¢ MOMOIIBIO JTUH3.

[Tpuniun neictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOTIA.

10. Monensb riasa.

11. PaznoxkeHue 0enoro cBeTa B CIIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopnuie pabomut u onvimol.

1.

HccnenoBanne 3aBHCHMMOCTH YIJIa OTPaKEHHsI CBETOBOTO Jydya OT YIJia
naJCHMS.

N3yuyenue xapakTepuCTUK U300paKeHUs MTPEAMETA B IJIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIICHUS CBETOBOTO Jiyda OT yria
najieHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

[Tomyuenne n3o00pakeHHUI ¢ TOMOIILIO COOUpPAIOIEH JTUH3HI.

Omnpenenenne (OKYCHOTO PACCTOSHHSI U ONTUYECKOW CHIIBI COOMPAOIICH
JTUH3BI.

OMBITHI 110 Pa3JI0KEHUIO0 OETIOT0 CBETA B CHEKTP.

OneITEl IO BOCHPHUSITHIO IBETA TMPEIMETOB MPU WX HAOIIOICHUM Yepes
I[BETOBBIC (PMIIHTPHI.

Pasznen 12. KBauroBble iBJeHHUS.
Oneitel Pe3epdopna u mnanerapHas Mmojnenb atoma. Mogens atoma bopa.
Hcnyckanue v norjaonieHue cBeta atoMmoM. KBaHThI. JIMHEHYaThIE CIIEKTPBI.



PanunoaktuBHOCTh. Alnbda-, 6eTa- U ramma-uznydeHus. CTpoeHHUE aTOMHOTO
anpa. HyknonHas monens aromHoro sigpa. M3otomnbl. PagunoakTuBHbIE pEBpalieHMs.
Ilepuon momypacrana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsA0OBOIO M MAacCOBOTO YHCEN.
DHeprus CBsi3u aTOMHBIX sijiep. CBs3b Macchl U dHEprun. Peakuuu cuHTe3a U ICJICHUS
anep. Mcrounuku sneprun ConHua u 3BE37.

Anepnas sHepreTtuxa. JIeWCTBUS paAMOAKTUBHBIX W3JIyUYCHUN Ha IKUBbBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CnekTpbl U3Ty4YSHUS U TOTJIOIICHHSI.

2. CrnekTpbl pa3IMYHBIX Ta30B.

3. CnekTtp Bomopozaa.

4. HaOmonenue TpekoB B kamepe BusbcoHa.

5. Pabota cuérunka MOHU3UPYIOMKUX U3TYyUYEHUH.

6. Peructpamus uznydeHuss IpupoOJIHbIX MUHEPAIOB U MIPOIYKTOB.

Jlabopamopnuie padbomut u onvimol.

1. HaGmroneHue CIOMIHBIX U JIMHEHYATHIX CIEKTPOB U3TyUYECHHUS.

2. HccrnenoBanue TpeKOB: M3MEPEHHUE SHEPTUH YACTHULIBI [0 TOPMO3HOMY ITyTH

(o ororpadusim).

3. M3mepenwne paaroakTUBHOTO (OHA.

IHoBTOpPUTEIHbHO-0000 AU MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYJIb TPEIHA3HAYCH ISl CUCTEMAaTU3aIul U
00001TIeHUS TTPEAMETHOTO COICPKAHMS U OTBITA JACATEILHOCTH, IPHOOPETEHHOTO TIPHU
U3yYeHHH BCEro Kypca (u3uKku, a Takke i TOJATOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY OJK3aMeHy TO (u3uke s Oo0ydarolmuxcs, BBIOPABIIUX 3TOT
y4eOHBIH peaMerT.

[Ipn u3yyeHUH NaHHOTO MOJIYJSl PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJbI
JESTENHPHOCTH, HA OCHOBE KOTOPBIX OOECIEUYHMBACTCS MTOCTHKEHUE MPEAMETHBIX U
METalpeJMETHBIX  IJIAHUPYEMBIX  PE3ynbTaToB  0OyueHuUs,  QGopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBIICHUN TIPUPOJIBI W TEXHHUKH, OBJIAJICHHE YMEHHUSIMH OOBSCHATh (PU3HUECKHE
SBJICHUS, IPUMEHSIS MMOTYyUYEHHbIE 3HaHUS, PELIATh 3a/1a41, B TOM YUCJIE KAYECTBEHHbIE
1 SKCIEPUMEHTAJIbHBIE.

[IpuHUMNIMATBHO AESATEILHOCTHBIN XapakTep JTaHHOTO pa3jeia peaanu3yeTcs 3a
CYET TOro, 4TO OOYYAIOIIMECs BBIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIPeAJIaraeTcs:



Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUYECKUE
SIBJICHUSI B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHOU KU3HMU;
MCIIOJIb30BaTh HAay4HbIE METOJAbl HCCIEAOBaHUS (DU3UUYECKUX SIBICHUU, B TOM
Yucie s POBEPKU TUIOTES U MOJIYYEHUs] TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBbI HamOoJjiee BaXKHBIX JOCTUKEHUW COBPEMEHHBIX
TEXHOJIOTUH, HAllpUMEP, MPAKTHUYECKOI'0 MCIIOJIB30BAaHUS PA3JIUYHBIX UCTOYHUKOB
JHEpPrMHU Ha OCHOBE 3aKOHA MPEBPALICHHUS M COXPAaHEHMsS BCEX M3BECTHBIX BHUIOB
DHEPIruu.

Ha peaIn3alio HaAWMOHAJIIBHBIX, PCTUOHAJIBHBIX U STHUYCCKUX 0CcoOeHHOCTEH
(HP20O) oreeneno 10-15% mponertos yuebHOTO BpeMenn. OcHoBHas 3agada HPDO 3akirouaercs
B OTpa)K€HUH crienn(pruyecKux mpoOieM pernoHa B cogepkaHuu pusrueckoro oOpasoBaHus,
HCI0JIb30BAHUIO KpaeBequecKkoro Marepuasna. BriroueHrne HallMoHaIbHO-PErHOHAIBHOTO
KOMIIOHCHTA COJACPKAaHNUA CTAHOBUTCA BAXXHBIM CPECACTBOM BOCIIUTAHUA U 06yquI/1$1, UCTOYHHUKOM
Pa3HOCTOPOHHUX 3HAHUM O )KM3HU PETMOHA U BCEU CTpaHbI, IUPOKOW ApEHOU MPUMEHEHUS
YYaIIUMHUCS TIOJIYYCHHBIX 3HAaHUW U yMeHuit Ha nipakTuke. HPDO (parmentapHo BBOAUTCS B YPOK
U OTpakaeT MPHUPOIHO-KIMMATUYECKUE, IKOJIOTHYECKHE, COIIMATbHO-3KOHOMUYECKHE
ocobenHocT YenssOnMHCKo 001acTu.

7 KIIACC
Ne i/ Tema ypoka
yp Conep:xxanue HPOO
8 JIBrykeHre 9acTuIl 3arpsizHeHue pek Ypana u YensounHckoi odnactu
BEIECTBA
ArperarHbie COCTOSTHUS . .
10 P Jlutetinoe mpou3BoIcTBO B UenssOMHCKOH 001acTH.
BELECTBA
Ckopocts. Equnuiisn
13 CKopocCTh IBHMKEHHUS BOJBI B peke Muacc
CKOPOCTH
Cuna TpeHHs ¥ €€ BUIIBI.
28 Tpenue B mpupoe u Hcnonp3oBanue mecyaHo-coJeBOM CMECH B T'OJIONES.
TEXHHKE
Pertenue 3ama4 mo TeMe
37 «/laBneHue B )KMAKOCTU U Boruncnenue naBneHus BoJIsl B peke Muace
rase. 3akoH Ilackams»
. Coobmenue o YensiOMHCKOM Ky3HEYHO-IIPECCOBOM
39 I'mppaBnuueckuii mpecc
3aBOJIE
45 Bapometp-anepous. [TporHo3upoBaHUE MOTOIBI IO MECTHBIM HAPOTHBIM




ATMocdepHoe 1aBiIeHne Ha
Pa3IMYHBIX BBICOTAX

IIPUMETAM.

Poruaru B TexHuke, ObITY 1
npupoe. JlaboparopHas

Pruarm B s)kuBOH mpupoAec: 4aCTu TCJI HACCKOMBIX U IITUIL]

58 pabota «MccnenoBanue .
. UensaOuHckoil 00651acTH, SIBISIOIIUECS phlYaraMu.
YCIIOBHI PaBHOBECHS
pbIuara»
CBs13b Tporpecca 4emoBeUeCKO! ITMBIITU3AINH C
63 3aKOH COXpaHEHUs HHEPTONOTPEOICHINEM; HCITOJIb30BAaHIE SHEPTHH PEK,

MEXaHUYECKON SHEPTUH

BETpa 1 COJIHIIA KaK S5KOJIOTHYCCKH YUCTbIX HCTOYHUKOB
SHEPruu B 4eIsIONHCKOM 00J1acTH.




8 KJIACC

Ne i/ Tema ypoka Conepsanne HPIO
Buyrpennss sneprusi. Hcroynuku TermnoTsl. AHTPOIIOT€HHBIN
9 Crioco0Ob1 I3MEHEHUS HCTOYHUK TEIUIA, KaK (PaKTOp HaApyIICHHS
BHYTpPEHHEH dHEpruu npupoiHoro Oananca YensOuHckon 00m1acTu.
VYpox-koHpepeHus [IpuMeps! Temionepenaun B Ipupoie
"[IpakTrdeckoe ucronb3oBanue | YenssOMHCKOM 001acTy M HA IPOMBILIIEHHBIX
11 TEIIJIOBBIX CBOMCTB BEIIECTB U npennpustusx r.Yensouncka. TemnoBoe
MaTepHasoB B LEIIX 3arpsi3HeHue ouocepsl NpeIpUITUIMU
sHeprocoepexeHus" r.YensOuHcka.
Pacuer konuyecTBa TEIIOTHL, Hapymenne npupo1HO — KITMMaTHYECKUX
15 Heo0XOAUMOTrO JUIsl HarpeBaHust | ycinoBuid YensOumHCKO#M obmacTu mpu
TCIa M BBIACIIAICMOI'O UM IIpH OCYII€HNHN BOJJOEMOB, CO3JaHNN
OXJTaXKICHUU BOIOXPaHMJIHIIL
CpaBHeHUE LICHHOCTH U KOJIOTMYECKON
17 DHeprus TOIUIMBA. Y IeNbHas 0e3BpEeIHOCTH Pa3IMYHbBIX BUJIOB TOIUINBA,
TEIJIOTa CTOPAHMS UCTIONB3YIONuXcs B YenssOnHCcKo# 00macTu.
[IpenmymiecTBa ra3oBoro TorMBa
[InaBnenue u oTBepAEBaHNE BriusiHue 3aco€HHOCTH BOJIBI HA TEMIIEPATYPY
18 KPUCTAJNINYECKUX TeJl. JIb1000pa30BaHMsL. DKOJOTMUECKHE ACTIEKThI
VY nenbHas TenaoTa MaBJIeHUs JUTEUHOTO IPOU3BOJICTBA
Kunenune. Y nenbHag temiora
napooOpa3oBaHus U OO0pa3oBaHME KUCIOTHBIX JI0KICH B
21 KOHJICHCAIIUH. 3aBUCUMOCTh Yens10uHCKOM U coceTHUX 001aCTsX.
TEMIIEPATYPhI KUIIEHUS OT JIBM>KeHue 3arpsi3HEHHBIX BO3TYIIHBIX MacC
aTMOC(EpHOTro JaBJICHUS
KT renosoro suraresis. Dxosoruaeckue nmpoosemsl TOL] 1 MeToabI X
25 TeruioBeIe ABUTATENHN U 3aIIUTA N
- penieHus B YenssOnHCKoM 00s1acTu
OKpy»XKarolei cpebl
3aKOH COXpaHEHUs U [Iporuo3upoBaHue TEMIOBBIX MPOLIECCOB C
26 [IPEBpAILEHUs SHEPTUU B LIEJIBIO ITPEIOTBPAILEHHS aHTPOIIOI€HHBIX
TEIJIOBBIX ITpoleccax katacTpo(d B YensiOuHckol 00nacT.
DNEeKTPUUECKUI TOK, YCIOBHS
36 €ro CYIIECTBOBAHMSL. [Ipo6nema 3axopoHeHHUs U TepepabOTKH
M cTOYHNKH AIIEKTPUUYECKOTO JIEKTPOUCTOYHUKOB B Hen.o0ur.
TOKa
MarnutHo€ nosie. MarautHoe MaruneTtusm B npupojie YensiouHckoii obmacTu.
58 1oJsie 3eMJI U €TO 3HaUYEHUe AHTpPOIIOTEHHBbIE MArHUTHBIE SIBJICHUS.

JUTSL J)KU3HU Ha 3emie

Hcnonp3oBaHue MarHuTOB B MEAUIIUHE.




9 KJIACC

Ne i/ Tema ypoka Conepsanne HPIO
1 Mexannueckoe IBHKCHUE.
MarepuaiibHast TOUKa
9 Cucrema otcuera. OTHOCUTEIHLHOCTh Jlegopmanns n100posHoro
MEXaHUYECKOTO JIBUKCHUS c104 mouBp Hex.0om
TSDKEJIBIMU /X MaIlHHAMH
Ypoxk-koudepennus "JIBrmkeHue ten CII. Ycnexu Poccuu B
23 BOKPYT TPaBUTALMIOHHOTO IIEHTpa OCBOEHUHU KOCMUYECKOTO
(Conneunas cucrema). ['anaktuku" MIPOCTPAHCTBA
3anax Yen.o6m — ieHTp
PaKeTOCTPOCHUS U
o5 [TepBas kocMuUecKasi CKOPOCTb. KOCMHYECKOU TEXHUKH.
HeBecomocTts u neperpysku Bo3moxnoctu UC3 B
W3YYCHUU TTPUPOTHBIX
PeCypcoB | MPOTyKTOB
Muacckuil pakeTHBIN LIEHTP.
33 Ypok-koHpepennus "PeakTiuBHOE [IprMeHeHne peakTHBHOTO
JBUKEHHE B IPUPOJIE U TEXHUKE" JBUKEHUS Ha TIpUMEpE
Yen.obn
39 3aKOH COXpaHEHUS SPHEPTUH B I'maposHepreTnyueckne
MEXaHHKE pecypcbl Poccun u Uen.obmn
MarHuTtHble aHOMalluu
IOxHoro Ypana. Mexanuzm
S57 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJTH paccerBaHMsI BHIOPOCOB Ha
Pa3IMYHBIX TPEITPUITUIX
Yen.obn
Uctounuku cBera. [Ipsmonunerinoe S eHIe SATMeHM B
62 pacrpoCcTpaHeHHe CBETa. 3aTMEHUS .
Comtua u Jlyb: YensOuHcKo obnacTu.
N3menenue npo3payHOCTH
3aKOH OTPAKEHHUs CBETA. 3epKaa.
63 Pemrenne 3a1a4 Ha mpuMEHEHUE atMocepnl Iiaﬂ .
YenaOuuckoi 001acTbIO, €6
3aKOHA OTPAXKEHUS CBETA
3KOJIOTUYECKHE MOCIIEICTBUSI.
EcTrecTBeHHbBIE HCTOYHUKH
VYpoxk-koHpepenuus "PanuoaktuBHele | paguanuu B Uen.oO.
86 W3IIy4eHUS B IPUPOJE, MEAUIIMHE, Wcrounuku pamuanuy,
TEeXHHUKE" CO3JIaHHBIE YEJIIOBEKOM B
Yen.o0n
91 Ypok-koupepenus "AnepHas [eilicTBUe paanaiiy Ha




JHepreTuka. Jlencreus YEeJI0BEKa Ha IIpUMepax
paaMOaKTUBHBIX U3Jy4YECHHUI HA UYen.o6n. Bpeqnoe BnusiHuE
YKUBbIE OPraHU3MbI" paguanuy Ha 4eJI0BEYECKUI
opranusM. [IpoGiemsr
3aXOPOHEHMS
PaAMOaKTUBHBIX OTXOJ0B Ha

npumepe Yen.ooun

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (pU3WKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAMpaBICHO Ha
JOCTIKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W TPEAMETHBIX 00pa30oBaTEIIBHBIX
pe3yabTaTOB.

B pesynbrate m3ydueHus (pu3MKM Ha ypOBHE OCHOBHOT'O 00IIEro oOpa3oBaHHs Y
oOydarorerocst 0ynyT chopMUpPOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3yJbTAaThl B YACTHU:

e 1) HATPMOTHYECKOTO BOCITUTAHMA:

e — TIPOSBIICHWE HHTEpPECa K HCTOPUU U COBPEMECHHOMY COCTOSIHHIO POCCHHCKOM
(bu3HUECKON HAYKH;

e — IICHHOCTHOE OTHOIICHHUE K JOCTUKCHUSIM POCCUNCKHUX YUEHBIX--(DU3UKOB;

e 2) rpaIaHCKOI0 M JyXOBHO-HPABCTBEHHOI 0 BOCITIMTAHUS:

e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX H
THYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JTOCTIIKEHUH
buzuKy;

e — OCO3HAHUE BaKHOCTU MOPAJIBHO--3TUYECKUX IPUHILIUIOB B IESITENBHOCTH YUYEHOTO;

e 3)3CTETHYECKOr0 BOCIIMTAHUS:

e — BOCHPUATHE OJCTETUUYECKHX KadecTB (HU3MYECKOM HayKu: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) IGCHHOCTH HAYYHOI0 MO3HAHMS:

e — OCO3HAHHUE IEHHOCTH (PU3NYECKON HAYKU KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHMUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABISIONIEN KYJIbTYPBI,

e — Dpa3BUTHE HAy4YHOU JIOOO3HATEIHHOCTH, WHTEpPECAa K MCCIEIOBATEIBCKON
TEeSTENbHOCTH;

e 5) ¢popMupoBanusi KyJbTypPbl 310POBbSI H IMOIHOHAJIBLHOTO 0J1ArONMOTyYHA:

e — OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a KU3HHU B  COBPEMEHHOM

TEXHOJIOTUYECKOM MUPE, BAKHOCTH MPaBUJI 0€30IMacCHOT0 MOBEACHMS Ha TPAHCTIOPTE,
Ha JIOPOTax, C SJEKTPUICCKUM U TETUIOBBIM 000PYOBAaHUEM B JOMAIITHUX YCIOBHSX;

e — cOpMUPOBAHHOCTH HABBIKA PEQIICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMUOKY U
TaKOT0 JKe TIpaBa y IPYroro 4ejJoBeKa;



e 6) TPyZOBOIr0 BOCIUTAHUS:

e — AaKTHBHOE YydYacTHE B PEIICHWW MPaKTHUYECKHX 3anad (B paMKaX CEMbH,
0o0pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJIOTHYECKOM M COLUabHOU
HAIPaBIECHHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3MUECKUX 3HAHMIA;

e — MHTEPEC K MPAKTUICCKOMY U3YUCHHIO PO ECCHii, CBA3aHHBIX C (PUBMKOIA;

e 7)3K0JIOTHYECKOI0 BOCTIMTAHUS

e — OpHEHTAalUs Ha MPUMEHEHHE QU3NYECKUX 3HAHUU ISl pElIeHHUs 3a7ad B 00JIacTH
OKpY)XaroIel cpenpl, IUIAHUPOBAaHUS TIOCTYNIKOB M OLEHKH WX BO3MOXKHBIX
TIOCJICICTBUH /ISl OKPY)KAIOIICH CPEIbI,

e — OCO3HaHME TI00ATHHOTO XapaKTepa IKOJIOTHUSCKUX MTPOOIIeM 1 ITyTeH NX PEIICHUS;

e 8) amanTanuy K H3MEHSIIOUIUMCS YCJIOBHUSIM CONMAILHOW W IPUPOTHOM CpPebI:

e — MOTPeOHOCTH BO B3aWMOJICWCTBUM TPHU BBHITOJHEHUU HCCIIECIOBAaHUN U MPOCKTOB
(du3HUecKol HaNPaBICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JPYTHX;

e — TIOBBIIIEHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO A TeTbHOCTb;

e — MOTPeOHOCTh B ()OPMHPOBAHWM HOBBIX 3HAHWW, B TOM 4HCje (OpMyIHpPOBaATH
UJICH, TIOHSATHS, TUIIOTE3bI O PU3HUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHHWE Je(HHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTECH B 00J1acTH
buzuky;

e — IUIAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DU3UUECKUX 3HAHUM;

e — CTpEMJICHHE aHAJIM3UPOBATh U BBISABISATH B3aUMOCBS3HM MPUPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3NUECKUX 3HAHU;

e — OIICHKA CBOUX JICUCTBUU C YUYETOM BIIUSIHUS HA OKPYKAIOILIYIO CPENY, BO3MOKHBIX
rI100aJIbHBIX IOCJIEACTBHIA.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBoeHUs mporpamMmbl 1o (uU3MKe Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus y oOyuaromierocs 0yayT copMupoBaHbl MeTanpeIMeTHbIe Pe3yJibTaThl,
BKJTFOYAIOIIIHME TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIE IEHCTBUS, KOMMYHUKATHBHbBIC
YHUBEpCAIbHBIC YICOHBIE IEUCTBUSI, PETYISITUBHBIC YHUBEPCATIbHbIC yUeOHBIC ACHCTBUA.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUS

ba3oBble JJoruueckue AeicTBUS:
e BBIBIISTH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKHA 00BEKTOB (SIBICHUI);
e YCTAaHABJIMBATH CYIICCTBEHHBIM TMPHU3HAK KiIacCU(HUKAIIMA, OCHOBAaHHSA IS
00001IIeHNs 1 CPAaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTpUBAEMBIX (aKTax,
TaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSM;

BBISIBJIATH IPUYMHHO--CJICICTBEHHBIE CBSI3U MPU U3YYCHUN (PU3UUECKHUX SIBICHUN
U TIPOIIECCOB, JENIaTh BHIBOJIBI C UCIIOIb30BAHUEM JCTYKTUBHBIX U HHTyKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aMMOCBS3IX (PU3MUECKUX BEIIMYMH;
CaMOCTOSITETILHO BBIOMpATh CHOCO0 perieHus ydyeOHOM (u3myeckoil 3amauu
(cpaBHEHHE HECKOJBKIX BAPUAHTOB PEIICHUs, BHIOOP Hanbojee MOAXOISIIETO C
y4ETOM CaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccieaoBaTeIbCKHE JEHCTBUSA .

MCIIOJIb30BaTh BOMPOCHI KAK UCCIIEA0BATEIbCKUI HUHCTPYMEHT O3HAHUS;
NPOBOAUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUJIAHY OIBIT, HECIOMHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOJIBIIOE HCClie0BaHuE (PU3NYECKOTO SIBJICHUS,
OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIINIO, TTOJTYUYEHHYIO B
X0J1€ UCCIICIOBAHUS WJIU DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (hOPMYITHUPOBATh OOOOIIEHUS] W BBIBOJBI IO pPe3yJibTaTaM
POBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATH BO3MOKHOE JlajbHENIIee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a
TaK)X€ BBIJBUTaTh MPEAINOJIOKEHUSI 00 HUX Pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

Pab6ora ¢ undopmanmeii:

PUMEHSThH Pa3IUIHBIC METOIbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
UHPOpPMAIMM WM JaHHBIX C YY4ETOM MPEIJIOKEHHOW y4deOHOW (u3ndeckoid
3a/1a4m;

aHAJIM3UPOBATh, CHCTEMAaTU3WPOBATh M HHTEPIPETHPOBATH HHEGOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITEILHO BBRIOUPATh ONTUMAILHYIO (hOpMY TIpeACTaBIeHUs] HH()OPMAIIUH
¥ WLTIOCTPUPOBATH pelllaeMbIe 3a/1a4l HECIOKHBIMH CXEMaMH, JUarpaMmMamu,
WHOU TpaduKol U X KOMOMHAITUSIMH.

KoMMmyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE eiicTBUS:

B X0/ie 00CYXIeHHS y4eOHOT0 MaTepraa, pe3yabTaToB J1a00paTOPHBIX paboT U
IIPOEKTOB 337aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIAaeMOM TEMbl U BBICKA3hIBATh
U7ieH, HAIlleJICHHbIC Ha PEIICHUE 3aJlauMl U MOJIepKaHue OJIaroKenaTeabHOCTH
OOIICHHS;

COTIOCTAaBJISITh CBOM CYXKJEHHUS C CYXKICHUSAMH JPYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyKHUBATh PA3INUUE U CXOACTBO MO3UITUH;

BBIPQYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABIATh PE3yIbTaThl BBIMOTHEHHOTO (PU3MUYECKOTO OMBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



MOHUMATh W MCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONW M WHIWBHUAYaJIbHOMN
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOM MpOOIIeMBbI;

NPUHUMATh LI COBMECTHOM JEATEINBbHOCTH, OPTaHU30BbIBATD JACUCTBUS 1O €€
JOCTHXKEHUIO: PACHpPENeNaTh pOiu, OOCYXAaTh MPOLECChl M Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTOJICH;

BBITIOJIHSITh CBOIO YacTh pPabOThI, JOCTUTAs KAYECTBEHHOrO pe3ysbTaTa IO
CBOEMY HAIPaBJICHUIO M KOOPIAUHUPYS CBOU JCHCTBUSA C JAPYTUMU WICHAMU
KOMAaH/IbI,

OIICHUWBAaTh KA4e€CTBO CBOETO BKJaJa B OOIIUH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBHUS.

PeryasiTuBHbIC YHUBepCaJbHbIe YUeOHbIC AeHCTBHUSA

Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyaIUsX, TPEOYIOIIUX JUIs
perieHus: PU3NYECKUX 3HAHUK;

OpPUEHTHPOBATbCA B PA3IUMUHBIX  MOAXOJAaX  NPHUHATUA  PEUICHUU
(MHIUMBUyaIbHOE, IPUHSATHE PELICHUS B TPYIIIIE, IPUHATUE PEIICHUHN TPyt );
CaMOCTOSITEJILHO COCTABJIATh AJITOPUTM pelIeHus (U3MUECKON 3ajaud WM
IUIaHA HCCIIEJIOBAHUSA C YYETOM HMEIOLIUXCA PECYPCOB U  COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH IIPEJIaracMbl€ BApUAHTHI PEILICHUMN;

7ieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE.

CﬂMOKOHTpOJ’lB, AMOIUOHAIBLHBIN MHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTyalluu U IIpeuiaraTh IiaH €€ N3MECHECHUS,
O0OBSCHATH NPUUMHBI JOCTHKEHUS (HETOCTUKEHUS ) PE3YIbTATOB JIESITEILHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJl BBINOJHEHUS
(Gu3MUECKOro MCCIEeIOBAHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHMBIINXCS CUTYyaIMi, YCTAHOBICHHBIX OMMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM,;

CTaBUTh ce0s1 HA MECTO APYroro 4eloBeKa B XOJAE CIOpa WM JUCKYCCUHU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYrOro;

Npu3HaBaTh CBOE MPAaBO HA OMMUOKY MpU pelieHuHu (PU3NYECKUX 3a7ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOTO.

HNPEAMETHBIE PE3YJIbTATBI

K koniy obydenust B 7 Kjacce MpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIIOJIB30BaTh MOHATUS: (U3MYECKHE M XMUMUYECKHUE SIBIICHUS, HaAOJIOJeHUE,
AKCHEPUMEHT, MOJIeNlb, TUIOTE3a, EAUHUIBI (U3NYECKUX BEIWYUH, aToM,
MOJIEKYJIa, arperaTHbIE COCTOSIHUS BellecTBa (TBEPAOE, )KUIKOE, ra3000pa3Hoe),
MEXaHWUYECKOe NBHXKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpHsl, paBHOJACUCTBYIOIIAs cuia, nedhopmanus (yrnpyras, miacTuyeckas),
HEBECOMOCTb, COOOIIAONINECS COCY/IbI;

paznuuath siBiaeHus (nuddys3us, TEmIoBoe BIKEHUE YacTHI[ BeIECTBa,
paBHOMEpHOE JIBUKEHHUE, HEPaBHOMEPHOE JBIDKCHHUE, UHEepIUSs,
B3aMMOJICVICTBUE TEJI, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallleHus, Mepeiada JaBJICHUS TBEPABIMU TEIaMU, >KUJIKOCTSIMU U Tra3aMu,
aTMoc(epHoOe J1aBJICHHE, TIJIaBaHUE TeJl, MPEBPAIICHUS MEXaHUUECKON YHEPTHH )
M0 ONUCAaHUID HUX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE WU3YUYEHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCie (PU3NYECKUE SBICHUS B MPUPOE: MPUMEPHI JBHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOU MIPUPO/IE, ICUCTBUE CHIIBI TPCHUS
B IIPUPOJIE M TEXHUKE, BIUSHUE aTMOC(PEPHOTO JaBJICHUS Ha KMUBOW OPraHu3M,
TJIaBaHUE PHIO, PhIUArd B TEJIC YEJIOBEKA, IPH STOM MEPEBOIUTH MPAKTUUECKYIO
3a/1auy B y4eOHYI0, BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (U3HUECKUX
SIBJICHUH;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeN W (DU3UYECKUE SIBICHMS, HCIOJIb3Ys
¢dusznueckre BENMYMHBI (Macca, 00BbEM, MIOTHOCTH BEUIECTBA, BpPEMs, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC Teja, CHUiia
TpEeHUsI, AaBJieHHE (TBEPAOTO Teia, >KUIKOCTH, rasza), BBHITAIKUBAIOIIAS CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, IUIEUO CHJIbI, MOMEHT CHJIBbI, KO3 duImeHT
MIOJIE3HOTO JIEWCTBUS MEXaHH3MOB, KUHETHYECKasl U MOTCHIIMAIbHAS SHEPIHs),
OpY ONUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICT HCIOIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHUS W €IUHUIBI (DU3UYECKUX BEJIMYMH, HAXOIUTH
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTh TpauUKd W3YYEHHBIX 3aBUCUMOCTEH (HU3HMUECKUX
BEJINYUH;

XapaKTepru30BaTh CBOWCTBA TeN, (PU3MUYECKUe SBICHUS U MPOIECCHI, UCTIONb3YS
npaBujia CIOXKEHUs: cui (BAOJIb OJHOW mpsiMoil), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXWMena, MPaBWIO paBHOBECHUS pbriyara (0J0Ka), «30JI0TOE MPABHUIION»
MEXaHUKH, 3aKOH COXPAHEHMS] MEXaHUYECKOW HSHEepruu, Npu STOM J1aBaTh
CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allMChIBATh €ro MaTeMaTH4YeCKoe
BBIPAKECHHE;

OOBSICHATh (pU3UUYECKUE SBIICHUS, IPOLIECCHI U CBOICTBA T€J, B TOM YHUCJE U B
KOHTEKCTE CHUTyalluii NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISIThH



MPUYUHHO--CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOrMyecKux
maroB ¢ onopod Ha 1—2 wW3y4yEeHHBIX CBOWCTBA (PU3HYECKUX SBJICHHI,
(pU3HYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aaud B 1—2 neicTBUS, UCHOB3Ysl 3aKOHBI U (OPMYIIbI,
CBs3bIBAIOIINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJaydd
3aMMChIBATh KPATKOE YCIOBUE, MOJACTABIATh (U3UUECKHUE BETMUMHBI B (HOPMYJIbI
U TPOBOJIUTH PaCUYEThl, HAXOJIUTHb CIPABOYHBIE JaHHbIE, HEOOXOIUMBIEC IS
pelieHuss 3adad, OLIEHMBATh PEATUCTUYHOCTh TMOJYYEHHOU (u3ndeckoin
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIU (HU3UUIECKUX
METOJIOB, B OMHMCAHUM MCCIEJOBAaHUS BBIIEISATH MPOBEPSEMOE MPEITOI0KEHNE
(runotesy), pa3nuyaTh 1 UHTEPIPETUPOBATH NOJYYECHHbBIN pe3yabTaT, HAXOIUTh
OLIMOKU B XOJI€ ONBITA, JIeJaTh BHIBOBI [10 €r0 Pe3yJibTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3WYECKUX SIBICHUA WM (PU3MUECKHUX
CBOMCTB Ten: (QOpMyNHpOBaTh TMPOBEPSEMbIE MPEANOJIOKEHHS, COOUpPAThH
YCTAaHOBKY W3 TMPEJIOKEHHOTO O0OpYJOBaHMS, 3alUCBhIBaTh XOJ OIbITa U
(bopMynHpOBaTH BHIBOBL

BBITMIOJHATH MPSIMble M3MEPEHUsl PACCTOSIHUS, BPEMEHH, Macchl Tena, 00béMa,
CWJIBl M TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX TPUOOPOB,
3aMKMChIBaTh IOKa3aHUs MPUOOPOB € Y4YETOM 3aJaHHOM  aOCONIIOTHOU
NOTPELIHOCTU U3MEPEHUN;

POBOAUTH HCCIIEIOBAHME 3aBUCHUMOCTH OJHOW (U3MUYECKOW BEIMYMHBI OT
Ipyrod ¢ MCHOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCHUMOCTH MYTH
PAaBHOMEPHO [BWXKYILIETOCS Tella OT BPEMEHM JBHXKEHHS Tella, CHJIbl TPEHHS
CKOJILKEHMSI OT Beca Tella, KadecTBa OOpabOTKM TOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIbI TPEHUSA OT IUIOMIAJH CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYrOCTH OT YIJUHEHUS TMPY>KUHBI, BBITAIKUBAIOIIEH CHUIBI OT 00BEMa
NOTPYKEHHOM YacTH Tela U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH TeJNa, OT NIYOMHBI, HA KOTOPYIO ITOIPY>KEHO TEJIO, YCIOBHM IIJIaBaHUs
TEJ, YCJIOBHM paBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUU
y4eOHOr o Hccie1I0BaHusl, COOUpaTh YCTAHOBKY U BBIIIOJIHATD U3MEPEHUS, CICAYS
HpeUI0KEHHOMY IIaHy, (PUKCUPOBATH PE3yJbTaThl NMOJYYEHHON 3aBHCUMOCTH
¢u3nYecKux BETUYMH B BHUJAE MNPEAJIOKEHHBIX TaOMUI] U TpaduKoB, AeNaTh
BBIBOJIBI 10 PE3YJIbTaTaM MCCIIEI0BAaHNUS;

IPOBOJIUTH KOCBEHHBIEC U3MEPEHUs (PU3MUECKUX BEJIUYHMH (IIJIOTHOCTH BEIIECTBA
KUJKOCTH WU TBEPAOrO TeNa, CHJIa TPEHMsI CKOJIbKEHUS, JABICHHE BO3/1YyXa,
BBITAJIKMBAIOIIAsl CUJa, JEHCTBYIOLIas Ha MOrPYXEHHOE B KHUJIKOCTb TEJO,
KO3(PULIMEHT TMOJE3HOr0 JEWUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYs



MPEVIOKEHHOW MHCTPYKIUU: TP  BBINOJHEHUM U3MEPEHUM colOupath
AKCIEPUMEHTAIBbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEIUYHHBI,

e CcOOMIOATh TpPaBWIIA TEXHUKU OE€30MACHOCTH MpH padore ¢ J1adopaTopHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHITUIILI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JTMHAMOMETpP, COOOUIAIOUIMECs COCyAbl, OapoMeTp, phblyar,
MOJABUKHBIN U HEMOJABMKHBIN 00K, HAKJIOHHASI TUIOCKOCTH;

e XapaKTepHU30BaTh MPUHIMIBI ACHCTBUS U3YUYCHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha X ONMUCAHUSA (B TOM YUCIE: MOAMUIHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, THJIPABIMYECKUN Mpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcoOC, apeoMEeTp), MCMOJb3ysl 3HAHUSA O CBOWCTBaX (DU3UYECKUX SIBICHUU U
HeoOxoIMMble (PM3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

e TPUBOJUTH MPUMEPHI (HAXOAUTHL WH(OOPMAILMIO O TpUMEpax) MPaKTUUYECKOTO
UCIOJIb30BaHMs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN KU3HU JJi 0OecrieyeHus
6e30macHOCTH TP OOpaleHUH C MPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMH,
COXpaHEHUsS 370pPOBbS M COOJIIOJCHHS HOPM SKOJOTMYECKOTO TOBEJICHUS B
OKPYKAIOLIEH CPELE;

e OCYILIECTBISATH OTOOP UCTOUHUKOB MHPOpMaluu B UHTEpHETE B COOTBETCTBUU C
3aJlaHHBIM TIOHMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIMXCS 3HAHUU U MYTEM
CpaBHEHUS Pa3IMYHBIX UICTOYHUKOB BBIIEIATh HH(GOPMAIINIO, KOTOPAs SBISETCS
IPOTUBOPEUUBON MITU MOKET OBITh HEJJOCTOBEPHOIA;

e HCIOJB30BaTh IPHU BBHIMIOJHEHUH YYEOHBIX 3aJaHUi Hay4YHO--TIOMYJISPHYIO
JAUTEpaTypy PU3NUYECKOTO COJIEP KaHMsI, CIIPAaBOYHbIE MaT€pPHAIIbI, PECYPChI CETH
WNurtepner, Bramerb npuéMamMu KOHCIEKTHUPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e cO3/1aBaTh COOCTBEHHBIE KPATKHE MMCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE
2—3 HWCTOYHUKOB HHpOpMaIuu (PU3HMIECKOr0 COACPKAHUSA, B TOM YHCIIC
nyOJIMYHO JIeJIaTh KPaTKHUE COOOIIECHHS O pe3yabTaTaxX MPOCKTOB MIIM YUEOHBIX
VCCIICIOBAHUN, TIPU 3TOM TPAMOTHO HCIIOJIB30BaTh U3YYEHHBIA IMOHATUHWHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIaTh BHICTYINICHHE MTPE3CHTAIIUCH;

e TMpPHU BBHIMOJHEHUU YYEOHBIX TMPOEKTOB U HCCICIOBAaHUN pacIpenesiTh
00S13aHHOCTH B TPYTINE B COOTBETCTBUH C MIOCTABICHHBIMHU 33/1a4aMU, CICIUTH 32
BBINIOJIHEHUEM IUIaHA JIEMCTBUM, aJieKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B
NEATEeNIbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aHMOJICHCTBUE,
YUHUTHIBAsi MHEHUE OKPY>KaIOIIUX.

K koniy oOyuyeHuss B 8 kJjacce mpeaMeTHbIE Pe3yibTaThl Ha 0Aa30BOM YpPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e HCIOJIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUXKEHUE

aTOMOB U MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIECTBA, KPUCTAIIIMYECKUE U



aMmopdHbIe Tela, HACHICHHBIA M HEHACHIIICHHBIA Map, BIAXHOCTh BO3yXa,
TeMIEepaTypa, BHYTPEHHSS JHEPrusi, TEIUIOBOW JBUTATENb, SJIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsjl, DJIEKTPUUYECKOE II0J€, MPOBOJHUKH U JUDICKTPHUKH,
MOCTOSIHHBIMN BJIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

paznuuath siBIIeHWs (TEIJIOBOE pacCIIUPEHHEe W CXKaThe, Terionepeaaya,
TEIUIOBOE PABHOBECHE, CMAuyMBAHUE, KalWUISIPHBIC SIBICHUSA, HCHapeHue,
KOHJIGHCAIIWs, IUIaBJICHWE, KpucTamu3anus (OTBepJeBaHuUE), KHUIICHUE,
Terionepenaya (TeIIONPOBOIHOCTh, KOHBEKIIMS, W3IIyYEHUE), AJICKTpU3aIus
TEJ, B3aUMOJCUCTBUE 3apsAOB, JIEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHWE€, B3aUMOJCUCTBME MAarHUTOB, JEHUCTBHE MArHUTHOTO IO Ha
MPOBOJIHUK C TOKOM, OJEKTPOMarHWTHasT WHAYKIUS) MO OMUCAHUIO WX
XapakTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
(du3nueckoe BICHUE;

pacrio3HaBaTh MPOSIBJICHUE WU3YUYEHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM YUCiie PU3NUECKUE IBJICHUSI B TPUPO/IE: TOBEPXHOCTHOE HATSKCHHE
U KalWUISPHbBIC BJICHUS B TPUPOJE, KPUCTAILIBI B IpUpoe, u3inyueHue ComHa,
3amMep3aHre BOJOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHUE POCHI, TymMaHa, WHES,
CHEera, OJJICKTpUYECKHE SBICHHS B armocdepe, OIEKTPUUECTBO IKHUBBIX
OpraHW3MOB, MATHUTHOE TI0JIe 3eMJIH, JIpelid MOIF0COB, pOJIh MArHUTHOTO TOJISI
JJ1s1 )KM3HU Ha 3eMJie, TIOJISIPHOE CUSTHUE, TIPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYI0, BBIJIEIIATD CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH ) (PU3UUECKUX
SIBJICHUI;

OTHUCHIBATh M3YYCHHBIE CBOMCTBA TeJI W (PUBMYECKUE SBICHUS, HCIIOIb3Ys
dbu3uYecKkue BENMYMHBI (TEMIeparypa, BHYTPEHHSSI DHEPrus, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAas TEIUIOTa IJIaBJICHUS,
ylIelibHasl TEIuioTa mapooOpa3oBaHMs, yIeidbHas TEIIOTa CrOpaHHs TOILIMBA,
KOA()(PUIIMEHT TMOJE3HOr0 JICMCTBUSA TEIUIOBOM MAIUHBI, OTHOCHTEIIbHAS
BJIQXKHOCTh BO3/yXa, DOJICKTPUUECKUW 3apsj, Cwia TOKa, DICKTPUYECKOE
HaIlpsDKEHUE,  CONPOTUBICHUE  IPOBOJHUKA, YAEIBHOE  COINPOTHUBIICHUE
BEIIECTBA, pabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), IMPHU ONHCAHUU
NPaBWIBHO TPAKTOBATh (DU3MYECKUI CMBICT HMCIHOJIB3YEeMbIX  BEJIHYHH,
o0O3HAaueHUsT W €IWHUIBI (PU3NYECKHX BEIWYMUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTMMU BEJIMYUHAMH,
CTpOUTH TpahViKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,
XapaKTepru30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHUS W TPOIECCHI, UCTIONB3YS
OCHOBHBIC TOJIOKEHUS MOJICKYJISPHO--KUHETHYECKOW TEOPUM  CTPOEHHUS
BEILECTBA, MPUHLUI CYNEPHO3ULIMM TOJeH (Ha KaUueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHHus 3apsja, 3akoH Owma s ydyacTka nenu, 3akoH Jlxoyns—JIenna,



3aKOH COXpPAHEHUs JHEPruu, MpPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIMChIBATh €T0 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3HUECKHUE MTPOLIECCH] U CBOMCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTyauuin IPaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITH
OPUYMHHO-CIIEICTBEHHBIE CBS3M, CTPOUTh OOBICHEHHE M3 |—2 JOrmyecKux
maroB ¢ omnopoil Ha 1-2 uW3y4YeHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7aud B 2—3 AEMCTBUS, UCHOJb3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIINE (PU3NYECKUE BEJIMYHMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJaydd
3aIUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HENOCTATOK AAHHBIX ISl PELICHUS
3a/layu, BBIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE Mg €€ pEelIeHHUs,
OPOBOAUTH pacy€éThl W CpPAaBHUBATh MOJYyYEHHOE 3HAYeHUE (PUINYECKOU
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NIECKUX
METOAOB, HCIOJIb3ysl OINKMCAHUE MCCIEAOBAHUS, BBIIEIATh MPOBEPSEMOE
NPEANONOKEHUE,  OLUECHHMBAaTh  MPABUIBHOCTh  MOPSAKA  IPOBEACHUS
UCCJIEJOBAHNs, J1€J1aTh BHIBOIbI;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3UYECKUX SBJICHUM WIH (PU3HUECKUX
CBOMCTB TeJl (KalWUIIPHBIE SIBICHUS, 3aBUCUMOCTDb JIaBJICHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH Ipoliecca OCThIBAHMSA M HarpeBaHus INpu
U3JIy4EHUN OT LBETA M3JydYarollel (IOIJIOIIA0IIC) MOBEPXHOCTH, CKOPOCTH
UCIIApEHUs BOJBI OT TEMIEPATyphbl *KUAKOCTH U ILIOIIAAU €€ IIOBEPXHOCTH,
AIIEKTPU3ALMSA TEJI U B3aUMOIECUCTBUE DIIEKTPUUECKUX 3apsi0B, B3aUMOJEHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3Yyaln3alus MarHUTHBIX IIOJIEM IIOCTOSTHHBIX
MarHuTOB, JCUCTBUS MArHUTHOIO IO Ha IIPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMAarHuTa,  CBOMCTBAa  JJIEKTPOJBHMIraTelsl  IMOCTOSHHOIO  TOKA):
(GopMynupoBaTh NPOBEPSEMbIE MPEANOIOKEHUS, COOMpPATh YCTAHOBKY U3
NpPEUI0KEHHOTO 000pYyI0BaHMs, OMHMCHIBATH XOJ OMNbITa U (HOPMYJIHUPOBATH
BBIBOJIBI,

BBIIIOJIHATE IPSAMbBIE M3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/yXa, CHJIbI TOKA, HAMIPSDKEHUS C MCTIOJIb30BAaHUEM aHAJIOrOBBIX MPUOOPOB U
JIaTYUKOB (PU3MUECKUX BEIMYNH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH;

HOPOBOJIUTH HCCIIEOBAHHE 3aBUCUMOCTU OJHON (U3NYECKOW BEITUYMHBI OT
JAPYTroi C MCMOJIb30BAHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTD COIPOTHBIICHHUS
IIPOBOJTHUKA OT €r0 JJIMHBI, IUIOIIAIHA MOINEPEYHOrO0 CEYEHUS M YAEIBHOTO
COIPOTHBIICHUS BEUIECTBA MPOBOJAHUKA, CHUJIBI TOKA, UAYIIETO Yepe3 MPOBOJIHUK,
OT HANpPsDKEHUS Ha IPOBOJHMUKE, HCCIEIOBAHUE IIOCIENOBATEIBHOIO 51
MapaJyIeIbHOTO  COE€IMHEHUN  MPOBOJHHKOB):



IJIAHUPOBATh HCCIIEOBAHUE, COOMPATh YCTAHOBKY W BBITIONHITH W3MEPCHUS,
clenys TPENJIOKCHHOMY TUIaHY, (UKCHUPOBATh pPE3YJIbTaThl TOJYYCHHOU
3aBUCUMOCTH B BHJC TaOJWIl M TpauKOB, NIelaTh BBIBOABI MO pe3yibTaTaM
HCCIICIOBAHUS;

NPOBOAUTL KOCBEHHBIC UW3MEpEHUsS (U3UYECKUX Beau4WH (yIeiapHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE TPOBOJHHMKA, pad0Ta M MOIIHOCTH
ANEKTPUUECKOTO TOKA): TJIAHUPOBATH U3MEpCHUS, coouparh
AKCIIEPUMEHTATBHYIO YCTaHOBKY, CIEIys TMPEMIOKCHHOW WHCTPYKIIUU, H
BBIYHCIISITh 3HAUCHHUE BEIMYUHBI,

coOoaTh TMpaBWja TEXHUKH O€30MacHOCTH NpH paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIEI ACHCTBUS U3YYCHHBIX MPUOOPOB M TEXHHUYCCKUX
YCTPOMCTB C OMOPO¥ Ha UX ONMHUCAHMS (B TOM YHCJIE: CHCTEMa OTOIUICHHUS JJOMOB,
TUTPOMETP, TapoBas TypOHHA, aMIIEPMETP, BOIBTMETP, CYETUNK IICKTPUICCKOM
SHEPTUH, JICKTPOOCBETUTEIBHBIC TIPUOOPHI, HArPEBATEIBHBIC AICKTPOITPUOOPHI
(mpumepsl), AIICKTPUYCCKHE MPEIOXPaHUTEIH, AJICKTPOMArHHUT,
AJICKTPOJBUTATENIb TIOCTOSHHOTO TOKAa), HWCIIONB3ys 3HAHUS O CBOMCTBax
(Gu3HYECKHX SABJICHUN U HEOOX0IUMbIC (DU3NICCKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U MU3MEPHUTENbHbBIE MPUOOPHI
[0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBHUraTeIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMbI AJIEKTPUUYECKUX IENel C MOCieOBaTeIbHBIM U
napajyieIbHBIM COEIMHEHHEM DJIEMEHTOB, pa3jinyasi yCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB AJIEKTPUYECKUX IICTICH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OpPMAILIUIO O MPHUMEPAX) MPAKTUYECKOTO
UCTIOJIb30BaHMs (PU3NUECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JJIs1 00ECTIeYeHUs
0e301acHOCTH TIPU OOpalieHuH ¢ MPUOOpaMH M TEXHUUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUSI 370POBBS M COOJIIONECHHUS HOPM SKOJOTHYECKOTO TOBEIICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOMCK HH(pOpMaIuu ¢puznueckoro coaepkanus B Uutepuere, Ha
OCHOBE MUMEIOIINXCS 3HAHUN U TTyTEM CPAaBHEHUS JOTIOTHUTEIBHBIX HCTOYHIUKOB
BBIJIETISATh HHPOPMAIIUIO, KOTOPas SBJISETCS MPOTHBOPEUYNBON MM MOXKET OBITH
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh TPH BBHIMOJHEHUW YYEOHBIX 3aJaHUNl HAyYHO--TIOMYJISPHYTIO
AUTEepaTypy PU3NUECKOTO COJIEP KAHMS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHl CETH
WNuTtepner, Brametb nmpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;



co3aaBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011as
UH(POPMAIUIO U3 HECKOJBKUX HMCTOYHUKOB (PU3MUYECKOTO COJIEp)KaHUs, B TOM
ypcine — NOyONMYHO ~ TPENCTaBIsATh ~ pe3yabTaThl  MPOCKTHOW  WIHU
MCCIIEIOBATEIbCKON  JEATEIbHOCTH, NpPU OSTOM TPAaMOTHO HCIHOIB30BaTh
M3yYeHHBIN MOHATHIHBIN anmapar Kypca GU3UKH, COMPOBOXKIATh BHICTYTNICHUE
IIPE3EHTALUEN;

IpY BBITIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEOBAHUN (PU3UYECKHUX MPOLIECCOB
pactpeneniaTts 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTaBJICHHBIMHU
3aJja4aMHu, CJICIUTh 32 BHIMOJHEHUEM IUJIaHa JEWCTBUU M KOPPEKTHPOBATH €TO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAaA B JACSITEIBHOCTH TPYIIIIHL,
BBICTpaMBaTh KOMMYHUKAaTHBHOE B3aWMOJCHCTBHE, WPOSBISAS TOTOBHOCTH
paspeniatb KOHGIUKTHIL.

K koniy oOyuenus B 9 kijiacce mpeaMeTHBIE Pe3ybTaThl Ha 0a30BOM YpPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHSA: CUCTEMa OTCUéTa, MaTepuabHas TOUYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  JBWXKCHHS, nedopmarus  (ymnpyras,
TUTaCTUYECKasi), TPEHWE, IEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3ku, IEHTP TSIKECTH, aOCOJNIOTHO TBEPIOE TEJO, IEHTP TIKECTH
TBEPJIOTO TeNa, pPaBHOBECHE, MEXaHMUYECKHE KOJICOaHWsI W BOJHBI, 3BYK,
UHPPa3ByK W YIbTPa3ByK,  JJIEKTPOMAarHWTHBIE  BOJHBI,  MIKaua
AJIGKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATBHO30PKOCTh, CIEKTPHI
UCIYCKaHUs W TIOTJIONMIEHUS, anbda-, Oera- M ramMma-m3JIydeHHUs, H30TOIIbI,
sIEpHAS SHEPTreTHKA,;

pa3nmuaTh sBICHUS (PaBHOMEPDHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
IBW)KCHUE, PAaBHOYCKOPESHHOE MPSIMOJIMHEHHOE JIBUKCHHE, CBOOOTHOE TIaJCHHE
TEJ, PABHOMEPHOE [BIDKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE Tel,
pCaKTHUBHOE JIBIDKEHWE, KojeOaTenpbHOE JIBIKCHHE (3aTyXalolme |
BBIHY)KJICHHBIC KOJICOaHMsI), PE30HAHC, BOJTHOBOEC JIBIDKEHHUE, OTPaKCHHUE 3BYKA,
NPSIMOJIMHEHHOE PACIPOCTpaHEHUE, OTPAKECHHUE U MPEIIOMIICHHE CBETa, TIOJTHOE
BHYTPEHHEE OTPAKEHHUE CBETA, PA3TIOKEHNE OEJIOT0 CBETA B CIIEKTP U CIIOKEHUE
CHEKTPAIBHBIX I[BETOB, IUCIIEPCUSI CBETA, €CTECTBEHHAs pPaJAMOAKTHBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO0 CHEKTpa W3JIy4YeHHUs) 110 OINUCAHUI0 UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢dusnueckoe SIBICHUC;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SBICHUN B OKPY>KAIOIIEM
mupe (B TOM 4Yucie (HU3NYECKUE SIBICHUS B TPUPOJIC: MPWIUBBI U OTIHUBBI,
neukeHue Tutaner COJNHEYHOW CHCTEMBI, PEAKTHBHOE JIBIDKCHHUE IKUBBIX
OpPraHU3MOB, BOCIIPHUSITHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICCHHUE, CEHCMUYECKUC
BOJIHBI, I[yHAaMH, 0OXO, IIBeTa TeJ, ONTHYECKHE SBJICHUS B MPHUPOJIE,



OMoJOrnyecKkoe AEHCTBUE BHJIUMOIO, YJIbTPa(HOIETOBOIO M PEHTTE€HOBCKOTO
U3JIyYEHUH, €CTECTBEHHbIM pPAaJAMOAKTHUBHBIA (OH, KOCMHYECKHE JIyYH,
PaIMOaKTUBHOE M3JIyYEHHE IPUPOJHBIX MUHEPAIIOB, IEUCTBUE PAINOAKTUBHBIX
U3JIyYeHUd Ha OpPraHu3M YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTRA (MpU3HAKH ) (DU3NUYECKUX
SIBJICHUI;

ONKCHIBATh HM3YYECHHbIE CBOWCTBA Tel M (DU3UYECKUE SBICHUS, HCIOIb3YS
¢u3znueckre BeIWYUHBI (CpeAHs i W MIHOBEHHAs CKOpPOCTb Teja IpHU
HEPaBHOMEPHOM JIBUOKEHUH, YCKOPEHHE, IIEpEMEIIECHUE, MyTbh, YIJOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
najieHusi, BeC Tejla, UMIYJbC Tella, UMITYJIbC CHIIbI, MEXaHHuecKas pabora u
MOIIIHOCTh, IMOTEHUHAJIbHAS DJHEPrus Teja, MOJHATOrO HAaJ MOBEPXHOCTHIO
3€MJIM, TIOTEHIMAJIbHAsl JHEPrUsl C)KATOW MNPYKUHBI, KUHETHUYECKAas JHEPTHUS,
MOJIHAsE MEXaHWYeCKasi PDHEPrusi, MEPUOJ] U YacToTa KojeOaHUid, IJTMHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCThb CBETA, MOKA3aTeNb MPEIOMIICHUS
cpenbl), TpU ONHCAHUM TPABWIBHO TPAKTOBAaTh (U3MUECKHH  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, O0O3HAUEHUS W €IUHHULBI (U3UYECKUX BEIUYUH,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUUYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKud U3YYEHHBIX 3aBUCUMOCTEN (HU3MUECKUX
BEJINYNH;

XapaKTepru30BaTh CBOMCTBA Tel, (prU3ndecKkue SBICHUS U MPOIECCHI, UCTIONb3Ys
3aKOH COXpPAaHEHUs DJHEPruu, 3aKOH BCEMHUPHOIO TATOTCHUS, [PUHLIMII
CyHEPIIO3ULMH CUJI, NPUHIUII OTHOCUTENBHOCTHU [ anmunes, 3akoHsl HproTOHA,
3aKOH COXPAHEHHUsSI HMIIYJIbCA, 3aKOHbl OTPAXCHUS U IPEIOMIICHUS CBETa,
3aKOHBI COXPAaHEHUs 3apsIA0OBOTO U MACCOBOI'0 YHUCENl IPU SIACPHBIX PEAKLHUIX,
IpU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHUpPOBKY 3aKOHAa W 3alHCHIBATH €0
MaTeMaTHU4ECKOE BBIPAXKEHUE;

O00BSACHATH (PU3MUECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTyallMl MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh MNPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOH
Ha 2-3 W3y4eHHBIX CBOMCTBA (DU3UYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3aja4yu (OmUparoluecss Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCTOJB3YsI 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE (DU3MUECKHUE BEITUYMHBI: Ha
OCHOBE aHAJIM3a YCJOBHS 3a/a4M 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH
HEJOCTAONe WU W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOO0XOAMMBIE [Tl PeIICHUSs], TPOBOAUTD PAaCUEThI U OLIEHUBATh PEATUCTUUHOCTh
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJINYUHBI,



pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3NUECKUX
METO/IOB, HCIOJb3ysd ONHCAHUE HWCCIAEAOBAHMS, BBIACIATh MPOBEPIEMOE
MPEANOJIOKEHNE,  OLICHUBATh  MPABUJIBHOCTh  MOPSJAKAa  MPOBEACHUS
HCCIIeIOBaHUS, IEJaTh BBIBOIbI, HHTEPIPETUPOBATH PE3yJIbTAaThl HAOMIOJEHUN U
OTIBITOB;

IMPOBOJIUTH OMBITHl MO HAOMIOJEHUIO (PUBMYECKUX SIBICHUNA WIH (U3NUECKUX
CBOICTB Ten (M3yueHue BToporo 3akoHa HproToHa, 3aKOHA COXpaHEHMsI SHEPTUH,
3aBUCUMOCTb IME€pUOJIa KOoJeOaHU MPYKMHHOTO MasTHHKA OT MAaccChl rpy3a U
KECTKOCTH TPY>KUHBl U HE3aBUCHMOCTh OT aMIUIUTYJbl MaJIbIX KOJeOaHUH,
OpSIMOJIMHENHOE PacpOCTpaHEHUE CBETA, Pa3IokKeHUEe Oeoro CBeTa B CHEKTD,
U3y4YEeHHE CBOMCTB M300paKEHUS B MJIOCKOM 3€pKaje U CBOWCTB M300pa’KEHUS
npenMera B coOuparouied JuH3€, HaOMIOJeHHE CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB M3JyUYEHUs): CAMOCTOATENILHO COOMpPaTh YCTAHOBKY U3 M30BITOUHOTO
Habopa 00OpyIOBaHUS, ONMCHIBATH XOJ ONBITAa M €ro pe3yJbTaThl,
dbopMyIHUpPOBATH BHIBOJIHI;

MPOBOJIUTh TIPH HEOOXOJAMMOCTH CEPUI0 TMPSIMBIX H3MEPECHHH, OIpeacssis
CpeliHee 3HaYeHUE U3MEePIEMOi BEIMYUHBI ((POKYCHOE pacCTOSTHUE COOMparoIen
JMH3bI), 000CHOBBIBATH BHIOOP criocoba u3mMepeHust (M3MepuTeasHOro mpudopa);
IPOBOAUTH  HUCCJIENOBAHWE  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYHUH  C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEpPEHUU (3aBUCUMOCTH MYTH OT BPEMEHH IMpHU
PaBHOYCKOPEHHOM JIBM)KEHHHM 0€3 HadalbHOW CKOpPOCTH, Mepuojia KoJeOaHHit
MaTEMaTUYECKOTO MasiTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTH YTJia OTPaKEHUS
CBETa OT yIJia MaJieHus U yria MpeJIOMJICHHs OT yrja MajeHus1): TUIAaHUPOBATh
UCCJIEIOBAaHME, CaMOCTOSATEIBHO  CcOOMpaTh  YCTAHOBKY, (UKCHpPOBATH
PE3YNbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BHUJIE€ TAOIUIl U
rpaduKoB, AeIaTh BEIBOBI IO pe3yJbTaTaM HUCCIICI0BAHMUS;

IPOBOANTH KOCBEHHBIE U3MEpPEHUs (QU3HUUECKUX BETUYHH (CPEHAS CKOPOCTh U
YCKOPEHHE Tela MPU PaBHOYCKOPEHHOM JBM)KCHHH, YCKOPEHHE CBOOOIHOTO
najgeHusi, JKECTKOCTh TMPYXKHUHBI, KOIPOHUIIMEHT TPEHUS CKOJIBKEHUS,
MexaHu4yeckas pabora W MOIIHOCTh, YacTOoTa W Iepuoj  KoyeOaHuit
MaTEMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKasi CHUjia coOOMparomen
JWH3bI, PAAUMOAKTHBHBIM  (OH): TUIAHUpPOBATH H3MEpPEHUs, COOMpPAThH
AKCHEPUMEHTAIbHYIO  YCTAHOBKY W  BBINOJHATH  M3MEPEHUS,  CIEAYs
NIPEITI0)KCHHON HHCTPYKIINH, BEIYMCIISATH 3HAUCHUE BETMYMHBI U aHATH3UPOBATH
MOJIYYEHHBIE PE3yJIbTaThl C YYETOM 3aIaHHON MOTPEITHOCTH U3MEPEHUH;
coOmoaTh MpaBUjia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;



pa3iuyaTth OCHOBHBIE TIPU3HAKKM HU3YUYCHHBIX  (PU3UYECKUX  MOJEINICH:
MarepualibHasi TOYKa, a0COIIOTHO TBEPJOE TENIO0, TOYCUHBIM MCTOUYHHUK CBETA,
Jy4, TOHKas JIMH3a, IUIAHETAapHAasi MOJIENIb aTOMa, HYKJIOHHAas: MOJEJb aTOMHOIO
a7pa;

XapaKTEepPU30BaTh MPUHIUIIBI ICUCTBUSL U3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB C OMOPOM Ha WX OmucaHus (B TOM YHCIE: CIUAOMETP, JATUYUKH
MOJIOKEHUSA, PACCTOSIHUA M YCKOPEHHUSA, paKeTa, 3XO0JIOT, OYKH, IEPHUCKOIL,
dboToanmapar, ONTUYECKUE CBETOBOABI, CIEKTPOCKOIN, JIO3UMETP, Kamepa
Bunbcona), wucnons3ys 3HaHUA O CBOMCTBaxX (UBMYECKUX SBJICHUN W
HeoOXxoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHUYHBIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX
YCTPOUCTB, MU3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUUECKUX IPOIIECCOB MpHU
pelieHnd y4eOHO--TTPaKTUYECKUX 3aJ1ay, ONTUYECKUE CXEMBI JJIsi TTOCTPOCHUS
U300paKeHUH B IJIOCKOM 3€pKajie U cOOMparomiei JIMH3E;

MPUBOAUTL MPUMEPHI (HAXOAUTh WH(OpMAIMIO O TpUMEpax) MPaKTHUYECKOTO
UCITIOJIH30BaHUS (PU3UYECKUX 3HAHUHN B MTOBCEIHEBHOM XKU3HU JIJIs1 0OCCIICUeHUS
0€301acHOCTU TIpU OOpalieHuu ¢ MPUOOpPaMH M TEXHUUECKUMHU YCTPOUCTBAMU,
COXpaHEHHs 370pOBbsi M COOJIOJICGHUS HOPM JKOJIOTHYECKOTO TOBEJACHUS B
OKpY’Karouen cpeae;

OCYIIECTBIISITh MOUCK HH(OpMaluu (usndeckoro coaepxkanus B MutepHere,
CaMOCTOATENHHO  (POpMYyNUpYs  TOUCKOBBIA  3alpoc, HAXOAUTh MYTH
ONpeJeNieHus]  JIOCTOBEPHOCTH  TOJYYeHHOW HH(OpManuu Ha  OCHOBE
UMEIOIINXCS 3HAHUHN U AOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPHU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
AUTEpaTypy PU3NUECKOTO COJIEP KaHMsI, CIIPABOYHBIE MaT€PHAIIbI, PECYPChI CETH
Wurtepner, Bramerb npuéMamMu KOHCIEKTHUPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE IMCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
UH(GOpPMAIINH U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COIePKAHUS, TyOITUIHO
IIPEACTABIIATh PE3YJIbTATHI IPOEKTHOM MJIM UCCIEN0BATEIIbCKON ESITEIbHOCTH,
IIPU OSTOM TIPAMOTHO MCIIOJIb30BaTh MW3YUYECHHBIM [MOHATUWHBIA ammapar
u3y4aeMoro paszzena (GU3NKA U COMPOBOXKIATh BBICTYIUICHUE MPE3CHTALUEH C
y4€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | IIpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Pazjnen 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAIOIIEro MUpa
bu6mmoreka [JOK
11 o - 2
M3MKa - HayKa o Hpapone https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 o 2 1
HISHHCCIHE BEHHMIE https://m.edsoo.ru/7f416194
bubmmoreka [JOK
13 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pa3nen 2. [lepBoHava/ibHbIe CBeIEHUS O CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TpOCHHe Bettectra https://m.edsoo.ru/7f416194
29 JIBr>KeHHE ¥ B3aUMOICUCTBUE YaCTHIL 9 1 bubnuoreka [IOK
' BeIIeCcTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
2.3 Ar 2
PETATHEIC COCTONMHA Berectna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /I[Bu:keHHe U B3aUMO/IeiiCTBHE Te
bu6mmoreka [JOK
31 MexaHRHeCKOoe ABHIKCHIC 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, INIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka IIOK

33 (uia. Brns can 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMIKOCTel U ra3oB
41 [asnenue. [lepenaya naBineHus TBEPIALIMU 3 bubnuoteka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmmoreka [JOK
42 Jlaietie XHAKOCTH ° https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATMOChepHO® AaBCHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubnnoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pa3nen 5. PaGora u MourHocTh. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MOIHOCTE 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3MbI ° . https://m.edsoo.ru/7f416194
53 MexaHu4eckast SHeprus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 12



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

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Kourpoabusie | IIpakTHueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pasnen 1. TensoBble siBIeHUA
. bubnuoteka [IOK
11 7
CTpOCHHE H CBOHCTBA BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CIDIOBHIE MPOLECERt > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. JaekTpryecKkue U MATHUTHbIE SIBJIEHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHbIE Tella 5 1 bubnnoreka [IOK
' W UX B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIHM IEKTPUISCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHHTHDIC ABIICHIA https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 4
UICKTPOMATHHTHAS HHJYKLHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 3 14.5



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

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uugposbie
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )
MPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. Mexanuveckue siBJIeHUSA
MexaHndeckoe ABMKEHUE U CITOCOOBI €ro bubmmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SanMoAeHcTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AKOHRBL CoxXparerit https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pazgen 2. Mexanudeckue KoJie0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Me eckue Koseo. 7 3
NAHITICCIHE KOTEOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me ecKHe .3 8 1 3
XAHITICCKHE BOIHRL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pazgen 3. Di1eKTpOMArHUTHOE 10J1€ U 3J1eKTPOMATHUTHBIE BOJTHBI
DNEeKTPOMarHUTHOE I0JIE U bu6nuoreka LIOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pazgen 4. CBeToBbIe SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnuoreka [IOK



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

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

bubmuoreka IIOK
4.2
JIuH3BI ¥ oITHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P
3 aznoxeHue 0eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/741a4a6
Hroro no pazneny 15
Pa3znen 5. KBanToBble siBjIeHUs
bub6mmoreka [JOK
1 41 4 1
5 CIyCKaHHE U TIOTJIOIICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> (-Tpoetiie aTOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
5.3 A
FISPHBIE peartiun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3nen 6. [loBTOpUTEIHLHO-0000IAKO M MOY/Ib
6.1 [ToBTOpEeHME 1 0600IIEHNE CONCPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Gusuka, 7 kinace/ Kabapaun O.®. AkioHEpHOE 00I1IECTBO
«3narenscTBo «IIpocsemenue»

» dusuka, 8 kiacc/ Kabapaun O.®. AxuuoHepHoe 00IECTBO
«M3narennctBO «IIpocBemienney

» dusuka, 9 kinacc/ Kabapaun O.®. M.A., AkunoHepHoe 00111eCTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJJNYECKHUE MATEPHUAJIbBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6



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