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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanve mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (OopMUpOBaHUE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alldi0 H3yYCHHUS
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4eHHs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CHUCTEMOOOPA3yIOIIMM  JUJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruei, acTpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MpEeNoCTaBsieT HamOoJiee SICHbIe O0pa3ibl MPUMEHEHHsS HAy4YHOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 TiaBHBIX 337a4 (PU3MUEeCKOTo O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JIOKA3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenesniensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dDusnka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux



OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMbl, YTBEPKAEHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccuiickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TMPUPOIBI, PA3BUTUE HX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3HUKHU;
(GopMUpOBaHKE TPEJICTABICHUA O POJM (UMKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIlPaBJICHUH.

JlocTrkeHHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHMH  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MAarHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHHUM ONMUCHIBATh U OOBIACHATH (PU3MUECKUE SIBICHUS C
UCIOJIb30BaHUEM MOIYUYECHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHINX pacuy€THBIX 3aJad ¢
UCTIOJIb30BaHUEM duzngeckux Mojiene, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3HMUECKOTO COAEpKaHUs,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSIX (U3UKH, aHAINU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIHY;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIenio).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEACHHUS
7a00paTOpPHBIX PabOT M OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®dusnka — Hayka O mnpupone. SBineHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbL. M3mepenune ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-Hay4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOmogaemMoro siieHus. Onucanue GU3NUECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. Dusnueckue npuOOPsl U MPOLEaypa NPAMbIX U3MEPEHUI aHAJIIOTOBBIM H

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHUS 0 CTPOEHUM BellleCTBA.

Crtpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne dactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM
OTTaJKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIOJIb30BAHHEM
dboTtorpaduii).

2. OnbITHI IO HAOJIOCHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nea 3. JIBuskeHue 1 B3aUMOJAECTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TeNl KaKk NPUYMHA
W3MEHEHUS CKOpPOCTH JBWXKEHMSI Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cujla TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroneHue MexaHU4eCKOTO ABUXKECHHUS Tela.
2. N3mepeHune cCKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, NEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (medopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.



5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKCHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHHMS 1aBiieHUs. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. [ uapaBmuyeckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JaBJE€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHHs aTMOC(PEPHOTO J1aBICHUSI.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHUS ra3a OT TEMIIEPATypHI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JTaBICHMUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUIIBI OT 00BEMA MOTPYKEHHOW YacTU

TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBue IJIaBaHMs TeN: MJIaBAaHUE WUJIM MOTPY>KEHHE TN B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.
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2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YACTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa MM KOHCTPYMPOBAHUE JIOOKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.



Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.
Mexanunueckast padota. MOIIHOCTb.
[TpocTele MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHMe @paBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.
Mexanuueckass 3Heprus. KuHernueckas M INOTCHIUAIbHAS JHEPIUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauyuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KVIACC

Pa3znea 6. TeruioBble sAiBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BelecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJI. ONBIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH DSHEpPrHu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHUS.

BrnaxHocTth BO31yXa.



OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TenoBsle ABUTaTENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L 0 N D

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Ha6monenne nuddysun.

HaGmronenue siBjeHni cMaurBaHUs U KallWJUISIPHBIX SIBJICHU.
Habnrofgenue TemioBoro pacuupeHus Teml.

M3MmeHeHne AaBieHUs ra3a IpU U3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel terionepenayu.

OxJtaxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienue kunenus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TJIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBiIeHUs BO3yXa B OalJIOHE MINPHULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTypPhI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysbTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TETIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOW TEIUIOTHI TJIaBJIEHUS JIbJIA.



Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUUECKUX 3apsaiaoB. BzaummopeiicTehe
3apsoKeHHbIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH).

OnekTtpuueckoe mnoje. Hanpspk€HHOCTH a3nekTpuueckoro mods. [lpuHiun
CYIIEPIIO3ULINU AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuYecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
VCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass unenb. Cumia  TOka.  ONEKTPUYECKOE  HAINpsKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
qas ydactka nenu. llocienmoBarenbHOe W MAapalIENbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DOnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYECHUE JJISl )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JEKTpUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Oneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. CnocoObl MTOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPsI0B.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

L 0 N ok wN R
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DNEeKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIi pa3psin.

N3MepeHue cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPpUYECKOTO HAIPSYKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzauMopaeiicTBHe TOCTOSHHBIX MarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3JICICHUS TTOJII0COB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DJIEKTPOABUTATED ITIOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiTer apanest.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIIOBUM €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMM Tel HWHAYKUUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanue JEHUCTBUA  DJIEKTPUYECKOIO IIOJII HA IIPOBOJHUKHA U
JADJICKTPUKHU.

C6opka u npoBepka pabOoThl JEKTPUUECKOH 1IETTH OCTOSSHHOTO TOKA.
W3mepeHne u peryJImpoBaHUe CUIIbI TOKA.

N3mepeHne n peryJmpoBaHue HANIPSIKEHNUS.

HccenenoBanyre 3aBUCUMOCTH CWIIBI TOKA, HAYINETO 4e€pe3 pe3ucrop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI INPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TONEPEYHOrO
CEYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Il CWIBl TOKa IPU IMAPAJUIETBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOT0 TOKA, UAYIIETO YePeE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYIIErO YEpe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.
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13. Onpenenenne KII/1 narpesarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHMTHOIO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPU  MX
O0BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3y4eHHe padOoThl AIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnBITEI IO MCCIIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
UCCIICJOBAHUE W3MEHEHHUW 3HAYEHWS M HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTIO JABWKEHHUS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe mpsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHOe JBHkeHue. (CBoOomHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. Ilepuon u yactora oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBwxkenue rmiaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHOl TOukU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
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IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaron npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIHUH.

Jemoncmpayuu.

1.

o vk~ w

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

Habnrogenne MeXaHn4ecKoro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€Ta.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabmroieHue MexaHn4eckux sIBJICHUI, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Tejla M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUH TEII.

M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBUKEHHUH TeNa MO 1€ MCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0o pPaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PAaBHOYCKOPEHHOM ABHUKEHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBMOKCHUU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOU CKOPOCTH IyTH OTHOCSTCS Kak psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
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6. MccinegoBaHue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS.
Onpenenenue kodhGuieHTa TPEHUST CKOJIBKEHUS.
Omnpenenenune KECTKOCTU TPYKUHBI.
Omnpenenenve paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUHU Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. OmpezienieHne  pabOThl  CHJIBI  YIIPYTOCTH TMpU  TMOABEME Tpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. 3yuenue 3aKoHa COXpaHEHUSI SHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremMaTu4eckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
SHEPIUM NPU KOJIeOATEIHLHOM JABUKEHUM.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble W
MOonepeyHble BOJHBL. JIMMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue konebaHUil Ten MOA JEUCTBHEM CHJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCa.

PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJIa KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHBI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT MAacchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

o Uk~ w N
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6. OmbBITBI, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH mepuoja  KoJjaeOaHwmid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJIeHUs.
Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.
Hemoncmpauyuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomul u onvimaol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['1a3 kak omnTuhueckass cucrtema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieii JnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

L X N ok wN e
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11. Pa3noxenue 06e5oro cBera B CIEKTP.
12. [TomydyeHue 6en0ro cBETa MPH CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaul.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiydya OT YIUIa
naJeHUsl.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS] CBETOBOTO Jy4ya OT yrja
NaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

4. TlomydeHue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CIEKTP.

7. OnbITBl IO BOCHPHUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUM Yepes3
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHbIE
npespauieHus. Ilepuon nonypacnaga aTOMHBIX SAED.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl M SHEprum. Peakuuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyUYCHUNW HA IKHUBBIE
OpTraHU3MBlI.

Hemoncmpauuu.

1. CnexTpbl U3Ty4YE€HUS U TOTJIOIICHHUS.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUEHUN.

6. Peructpanus uziydeHus: IpUPOAHBIX MUHEPAIOB U TPOJAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccrnenoBanue TPEKOB: U3MEPEHHE SHEPrUM YaCTHULBI 110 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. H3mepeHue paaroakTUBHOTO (OHA.
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IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpHUTEIEHO-0000IIAOIINK MOJTYJTb TIPEIHA3HAYCH JIJIST CHCTEMAaTH3aInN
u  0000IEeHWS TPEIMETHOTO  COACP)KAHWSA W OIbITa  JICSITEIBHOCTH,
IPHOOPETEHHOTO IIPHU U3YUYEHUHU BCETO Kypca (DM3MKH, a TaKKe JUIS MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBCHHOMY »3K3aMeHy 10 (u3uke UIid 0O0ydarouxcs,
BBIOpABIIKX ATOT YUCOHBIH MPEAMET.

[Tpr W3y4eHUH JTaHHOTO MOJYJIS PEAM3YIOTCS W CUCTEMATH3UPYIOTCS BHIBI
JESATCIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEIMETHBIX U
METAIPSJAMETHBIX — INIAHUPYEMBIX  pE3yJIbTaTOB  00ydeHHs, (GOPMHPYETCS
CCTCCTBEHHOHAYYHAass TPAaMOTHOCTh. OCBOCHHEC HAYYHBIX METOIOB HCCJICIOBAHMS
SIBIICHUH TPUPOJBI W TEXHHWKH, OBJIAJICHUC YMCHHSIMH OOBICHATH (DU3HUCCKHE
SBIICHUS, TIPUMEHSSI ITIOJyYEHHBIC 3HAHUWS, peIIaTh 3aJadd, B TOM YHCIIC
Ka4eCTBEHHBIC M KCIICPUMEHTAIBHEIC.

[TpuHIMIIHATBHO ACATCIBPHOCTHBIN XapaKTep JaHHOTO pa3jeia pean3yeTcs
32 CY€T TOro, 4YTO OOYyYalIIHMECS BBIIOJHSIIOT 33JaHus, B KOTOPHIX UM
npeJIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHWW paclo3HaBaTh M HAYYHO OOBSCHATH
(bu3HYeCcKue ABJICHUS B OKPYKAFOIICH IMPUPOJIC U TTOBCSAHCBHOM JKU3HU;

WCITI0JI30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKHUX SIBJICHUI, B TOM
YHCIIC JUISl IPOBEPKH THIIOTE3 U MOJYyUCHHUS TEOPETHUCCKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIC OCHOBBI HAMOOJIEe BAKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMED, MPAKTUIESCKOTO UCITOJIb30BAHUS PA3IMYHBIX HCTOYHHUKOB
SHEPrUy Ha OCHOBE 3aKOHA IIPEBPAILCHHUS U COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUHU.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3uku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAMpPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IMPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEAYIONIME JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— TMpOSBICHHE HHTEpEca K MCTOPUM M COBPEMEHHOMY COCTOSHUIO
poccHiicKoi hM3NUECKON HAYKH,

— ILEHHOCTHOE OTHOUIEHME K JOCTH)KECHHMSIM POCCUMCKHX YYEHBIX-
-(pU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTb K AaKTUBHOMY Y4YaCTHUIO B OOCYXJIEHUU OOILECTBEHHO
3HAUYUMBIX M 3THYECKHX MpPOOJEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCT>KEHUM (PU3UKH;

— OCO3HAHUE BaKHOCTH MOPaJIbHO--3TUYECKUX MPUHIIMIIOB B I€ATEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

—  BOCHPHUSITUE OCTETUYECKUX KadecTB (UBUYECKOM HayKu: €
rapMOHUYHOT'O OCTPOEHUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHHME IIEHHOCTH (PM3MUECKOW HAYKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BaXHEUIIEHW COCTaBISIOLIEH
KYJBTYPBI;

— pa3BUTHE HAy4YHOU JII0003HATENLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHusi KYJbTYPbl 3A0POBbSI H 3MOIHOHAJIBHOIO
0J1aromnoJry4us:

— OCO3HaHUE LIEHHOCTH Oe30MmacHOoro obpa3a JKHW3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpe, Ba)XXHOCTHM TpaBUil OE30MacHOrO TMOBEJACHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C JJIEKTPUYECKHMM M TEIUIOBBIM O0OPYAOBAHHUEM B
JOMAIIIHUX YCIOBUSX;

— c(OpMHUPOBAHHOCTh HaBbIKa PEQIICKCHHU, NMPU3HAHWE CBOETO TpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;
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6) Tpy10BOIr0 BOCIIUTAHUS:

— aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3aJay (B paMKaX CEMbH,
o0pa3oBaTeNbHON OpraHu3aliii, ropoja, Kpas) TEXHOJOTHMYECKOW M COIMaIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

— HHTEpeC K TMPAKTUYECKOMY M3yUyeHUIO Tpodecchif, CBS3aHHBIX C
(bU3UKOI;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

— OpHUEHTallMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM JJIs pellleHus 3a/1ay B
00JIaCTH  OKpY’KAIOWIEH Cpeapl, IUIAHUPOBAHHUS IIOCTYNIKOB W OLIEHKM HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

— OCO3HAHHE TJI00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel ux
pelieHus;

8) apanTannu K N3MEHSIOIIUMCH YCJI0BUAM COUMAIBHON U NPUPOIHOM
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICHCTBUU MPU BBINOJHEHUHM HCCIEIOBAHUM U
MPOEKTOB (PU3UYECKON HANPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

— TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTHM YEpE3 MNPAKTUYECKYIO
NEATEIIbHOCTD;

— mnoTpebHOCTh B (POPMUPOBAHMM HOBBIX 3HAHWA, B TOM 4YHUCIE
bopMyIHpOBaTH UJIEH, TIOHSITHS, TUTIOTE3bI O PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHHE Je(PUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
o0nacTu GU3UKY;

— IJJAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUH HOBBIX (DU3UUECKUX
3HAHUM;

— CTPEMJIEHHWE aHAIM3UPOBaTh W BBIABISATH B3aUMOCBSI3M MHPUPOJBI,
0011ecTBa U AKOHOMHUKH, B TOM YHCJIE C UCIOJb30BaHUEM (PU3UUECKUX 3HAHUU;

— OLIEHKa CBOMX JECUCTBHM C yY4ETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC TCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.
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ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornyeckue 1eiicTBUA:

BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUUA, OCHOBAHMS JIJIS
0000IIIeHUS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (paKkTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBIIATh NPUYHHHO--CJICICTBEHHBIC CBSI3U TIPH HM3yYEeHUU (DU3UIECKUX
SIBJICHMH U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOIb30BAaHUEM JETYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(U3UYECKUX BEJINYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemieHus y4eOHOW (U3HYecKOou
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIIHUIO,
MOJTYYEHHYIO B XOJI€ UCCIJICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHEWIee pa3BUTHE  (UIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, ThuarpaMmMmamMu, HHOU rpaduKoi U MX KOMOWHAITUSIMH.
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KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

B XO0/I¢ OOCYXJCeHMs y4yeOHOro Marepualia, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYX AAEMON TEMBI U
BBICKA3bIBaTh WJIEH, HAllCJICHHbIE HA pPELICHUE 3aJaud M MOAJEpKaHUE
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISAITh CBOM CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
uasora, oOHapyXKMBaTh pa3IM4yKle U CXOACTBO MO3ULIM;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATH PE3YIbTAThl BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
UHAMBUIYAJIbHON paOOThl MpPU pPEIIEHUH KOHKPETHOW (Qu3ndecKon
poOJIEMBI;

NPUHUMATh LIeJId COBMECTHOW AESTENbHOCTH, OPTAaHU30BBIBATh JEHCTBUS
no e€ JOCTWXKEHHMIO: paclpeleisTh pOJu, OOCYXIaTh IMpOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITNOJHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 10
CBOEMY HAINpaBICHUIO M KOOPJAUHHUPYS CBOU JACUCTBUS C JPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OpUEHTHUPOBAThCS B  PAJTMUHBIX MOAXOAAX TMPHUHSATUS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUESCKON 3a7a4d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIpeiaraeMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHHUS])  pe3yibTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(GuU3MYEeCKOro UCCIEJAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
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OOCTOATENBCTB, HM3MEHUBLIMXCSA CUTYyallUld, YCTAHOBJIECHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

e OLECHMBATH COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUAM;

e CTaBUTh ceOsl HA MECTO JPYroro 4ejJoBeKa B XOJE CIopa WIN AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIOro;

e TpHU3HABaTh CBOE MPABO Ha OIMMOKY MpPU PEHICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

INPEAMETHBIE PE3YJIBTATDBI

K koHnmy o0ydyeHusi B 7 Kjacce mnmpeaMeTHbIe pe3yJbTaTbl HA 0a30BOM
YPOBHeE JI0JI2KHBI OTPAKATH C(POPMUPOBAHHOCTH y 00YUAKOIIMXCH YMEHMIA:

e ICII0JIb30BATh MOHATUS: PU3NYECKHUE U XUMHUUECKHUE SIBJICHUS, HaOJII0ICHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €IAUHUIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHUsl, paBHOJACUCTBYIOIIAs cuia, Aedopmanus (yrnpyras, IiacTU4eckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

e paznuuaTh sBieHUS (AUQQy3us, TEIUIOBOE BUKEHHWE YaCTHUIl BEIIECTBA,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE JBHXKCHUE, UHEPIIUS, B3AUMOJCICTBUE
T€JI, PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBIO BpalllCHUs, Meperaya
JIaBJICHUS] TBEPABIMU TEJIaMH, >KUAKOCTAMHM M ra3zaMu, aTMOC(EpHOE IaBIICHHUE,
MJIaBaHUE TeJ, NpPEeBpalleHUusT MEXaHWYECKOW HSHEPruu) IO ONUCAHUI0 UX
XapaKkTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHE,

epacmo3HaBaTh MPOSBICHUE  M3YYCHHBIX  (DU3UUYECKUX  SBJICHUU B
OKpY’>KarolieM Mupe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXMBOU NPUPOJE, NECHUCTBUE
CWJIbl TPEHUS B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABJICHHS HA KHUBOU
OpraHu3M, IIJIJaBaHWE PBIO, pbIYArM B TEJE€ YEJIOBEKa, MPU ITOM IEPEBOIUTH
MPaKTUYECKYI0 3ajadyy B y4eOHYI0, BBIIACISITh CYIIECTBEHHBIE CBOICTBa
(npu3Haku) GU3NUECKUX SIBICHHUI;

e ONIMCHIBATh M3yYEHHBIE CBOWCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIOJB3YS
busznueckue BenuUUMHBI (Macca, OOBEM, TJIOTHOCTH BEIECTBA, BpPEMsl, IIyTh,
CKOpPOCTb, CPEIHSIA CKOPOCTbh, CHJIa YIPYTOCTH, CWJIa TSHKECTH, BEC Teja, Cujia
TpeHusi, AaBieHue (TBEPAOro Teja, >KUIKOCTH, Ta3a), BBITAIKUBAIOIIAs CHIIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJbI, KO3 UITUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUYECKAsl U IOTEHIMAaJIbHAs SHEPTHs ), IPU
OMHMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYUH,
UX O003HAUCHMS U EIUHUIBI (UBUYECKUX BEJIUYUH, HAXOIUTh (HOPMYIIHI,

22



CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpaduky U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

e XapaKTEpU30BaTh CBOMCTBA TeN, (PU3UYECKUE SBICHUS U IPOLECCHI,
UCIOJIB3YSl TPaBUJIa CIOXKEHHS CHUJ (BIOJIb OJHOM HpsIMOM), 3aKOH ['yka, 3aKOH
[lackasg, 3akoH ApxuMmena, MPAaBUJIO paBHOBECHS pblyara (0i0Ka), «30J0TOE
IpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEpruu, MpU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIllUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

¢ 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BbISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOrMYEeCKUX 1IaroB
Cc onopoi Ha 1—2 U3yuyeHHBIX CBOMCTBA PU3NUECKUX SIBICHUHN, (PU3NUECKUX 3aKOHA
WIM 3aKOHOMEPHOCTH;

e pelIaTh pacy€THbIE 3a/1a4u B 1—2 NeHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUUUHBI B (DOPMYJIIBI U
IPOBOAUTH PacU€Thl, HAXOIUTh CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYECKON BETUUYNHBI;

e pacrio3HaBaTh MPOOJEMBI, KOTOPbIE€ MOXKHO pEUIUTh MpU OMOLIU
(U3MYECKUX METOJI0OB, B OINHCAHUM MCCIEIOBAHUSA BBIIEIATh MPOBEPSIEMOE
OpEINoIoKeHne (TUIOTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHBIN
pe3yJIbTaT, HAXOAUTh OLIMOKHU B XOJI€ OIMbITA, JIeJaTh BHIBOJBI 110 €r0 pe3yJIbTaTaM;

e IPOBOJIUTH OTIBITHI TIO HAOIOICHUIO (DU3UUECKUX SIBIICHUN WU (PU3NIECKUX
CBOMCTB Tell: (OpPMYyJIHUpPOBATH MPOBEPSEMBIC TMPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOT0 O0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BpEMEHU, MacChl Tesa, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKMChIBATh TOKA3aHMS MMPUOOPOB € YUETOM 33JJaHHON a0COJIFOTHON MOrPEIIHOCTH
U3MEPEHUN;

¢ IPOBOJUTH MUCCIIETOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JpYroi ¢ UCHOJIb30BaHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH IIYTH PABHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JIBMXKCHMS Teja, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Tesa, kKayecTBa 00pabOTKH MOBEPXHOCTEN TE U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YIJIMHEHHUS IPY’KHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bE€Ma MOrpYyXKEHHOM 4YacTH Teja U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TNIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TENO, YCIOBUH TJIaBaHUs TEN, YCIOBUIM paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IJAHUPOBAHUHU y4E€OHOTO HMCCIENOBaHUS, COOMpPATh YCTAaHOBKY U
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BBITIOJIHATh ~ M3MEPEHUS, Cleays MpeMIoKeHHOMY IUIaHy, (QUKCHpOBaTh
pe3yNbTaThl  TOJYYCHHOW 3aBHCHUMOCTH  (DM3MYECKUX BEIWYMH B  BHJE
NPEMJIOKEHHBIX  Tabiuil W TpaduKoB, Jenarh BbIBOABI 10 pE3yJbTaTam
UCCIIEIOBAHUS;

 MPOBOJNTH KOCBEHHBIC M3MEpPEHUS (U3MYECKUX BEIWYUH (TJIOTHOCTH
BEILIECTBA JKUJKOCTH M TBEPJOTrO Tejla, CUJIa TPEHUSI CKOJBXKCHHUS, JaBJICHUE
BO3/1yXa, BBITAIKMBAIONIAs CUJa, ACHUCTBYIOIIas Ha IMOTPYKEHHOE B KUIKOCTH
TeI0, KOA(PPUIIMEHT TOJNE3HOro JEWCTBUSI MPOCTBIX MEXaHU3MOB), CIEays
NPEMJIOKEHHOW ~ MHCTPYKIMHU: TPU  BBIOJHEHUM  M3MEPEHHl  coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOW BEIMYUHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000opy1I0BaHUEM;

e YKa3bIBaTh MPUHIMUIIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BECBI, TEPMOMETpP, JTUHAMOMETp, COOOIIAIONIUECS COCYAbl, OapoMmeTp, phlyar,
MOJABMKHBIN U HETIOJBUKHBINA OJIOK, HAKJIIOHHASI TNIOCKOCTh;

e XapaKTEpPU30BaTh  MPUHIUIIBI  JCUCTBUS  M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX ONMUCAHUA (B TOM YHCIIEC: MMOIIUITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN TMPECC, MAHOMETp, BBICOTOMED,
MOPIIHEBOM HAcOC, apeoMETp), HMCIOJIb3ys 3HAHHUS O CBOMCTBAX (PU3MYECKUX
ABJICHUN U HEOOXO0MMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOJIUTH TIPUMEPHI (HAXOIUTh UH(HOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM I OOecriedeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJICHUS B
OKpYKaIOIIEH CpeIE;

¢ OCYIIECTBJIATH OTOOP HMCTOYHUKOB uH(popmanuu B HWHTEepHEeTE B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U MyTEM CpPaBHEHUS PA3IUYHBIX UCTOUYHMKOB BBIACIATH MHGOPMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEYMBOM UITU MOXKET OBITh HEJOCTOBEPHOM;

* ICII0JI30BaTh TPHU BBIMOJHEHUN YYEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHAbI, PECYPChl CETU
WUuTepHeT, BianeTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE KpaTKUE MUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHKOB WH(MOpMAIUU (U3HUYECKOTO COJEPKaHMs, B TOM YHUCIE
nyOJUYHO JeNaTh KpaTKUE COOOIICHHS O PE3yJIbTaTax MPOEKTOB WM y4eOHBIX
WCCIIEIOBAHUM, NPU 3TOM TIPAMOTHO MCIIOJIB30BaTh W3YYCHHBIN TOHSATUHWHBINA
amnmapar Kypca (U3MKu, COMPOBOXK/ATh BRICTYIJICHHE MPE3EHTAIIUECH;
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e[IPH BBHIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUN pacHpeieniTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUIaHA JEHCTBUM, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJaJa B
JEATEIIBHOCTh  IPYIIIBI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAsI MHEHUE OKPYKAOLIUX.

K koHnmy o0ydyenusi B 8 Kjilacce mpeaMeTHble pe3yJbTaTbl HA 0a30BOM
YPOBHE I0JIKHBI OTPAXKATH C(POPMHUPOBAHHOCTH y 00YYAKOIIMXCH YMEHMI:

* ICIIOJIb30BATh MOHATHUA: Macca M pa3Mepbl MOJEKYJ, TEMJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BELIECTBA, KPUCTAIIIMYECKUE U
amop(HBIC TeNa, HACBHIIICHHBIA W HEHACHIIIEHHBIM Tap, BIAKHOCTH BO3AYyXa,
TEMIEpaTypa, BHYTPEHHSSI DSHEPrus, TEIUIOBOM JBUTaTeNlb, >SJIEMEHTApHbIN
ANEKTPUYECKUIN 3apsif, JJIEKTPUUYECKOE TI0JIe, IPOBOJHUKA M JUAJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pAaCIIMPEHUE U CXaTue, Tellonepenaya,
TEIUIOBOE paBHOBECHE, CMayuBaHWE, KaNWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJIEHCAIMsl, IUIaBJIGHHE,  KpUCTaUM3aIus  (OTBEpACBaHUE),  KHUIICHUE,
Teruionepeaaya (TermIonpoOBOAHOCTb, KOHBEKIIUS, U3ITYYCHHUE), dTICKTPU3ALIMS Tel,
B3aUMO/ICHCTBHUE 3aPSAI0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIIEKTPOMArHUTHAS WHAYKIMS) IO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e paCIlO3HABaTh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpY)KalolleM MHpe, B TOM 4YHucie (PUBUYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KANMWUISIPHBIC SIBIICHUSI B MPUPOJIC, KPUCTAIIIbI B
npupoae, wuznydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3HI,
oOpa3oBaHU€ POCHI, TyMaHa, WHEs, CHETa, JICKTPUUECKHUE SBIICHUs B aTMocdepe,
AIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3€MJIU, Apeid MOIIOCOB,
pOJIb MAarHUTHOTO TOJISA JJIsl KM3HM Ha 3emMJiie, TOJISIPHOE CHUsHUE, TP 3TOM
MEePEeBOJIUTh MPAKTUYECKYIO 3ajlady B Yy4eOHYIO, BBIACIATh CYIIECTBEHHbIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBJICHUS, WCIIOJb3YS
dbuznyeckre BEIMYMHBI (TeMIeparypa, BHYTPEHHSSI DHEpPrusi, KOJIUYECTBO
TEIUIOThI, yJAeNbHAsI TEIJIOEMKOCTh BEIIECTBA, YJeJbHAs TEIUIOTa IJIaBJICHUS,
yAelbHas TeIJIoTa Mapoo0pa3oBaHUsA, yJeldbHAas TEIUIOTa CTrOpaHUsl TOILIUBA,
KOO (PUIIMEHT TONEe3HOTO JEHWCTBHSI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJIAXKHOCTh BO3/lyXa, DJIEKTPUYECKUM 3apsll, CUJIa TOKa, DJIIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh DJEKTPUUYECKOTO TOKa), MpPHU ONHCAHWU MPaBHIHHO
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TPaKTOBaTh (DU3MUECKHI CMBICI MCHOJIb3YEMbIX BEIWYUH, OOO3HAYCHHS U
eIUHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYI0 BEJIUYMHY C JAPYTUMHU BEIMYWHAMHU, CTPOUTH T'paUKU HU3YUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEINYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUYECKUE SBICHUS U MPOLECCHI,
UCITOJIb3YsI OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILIECTBA, MPUHIUI CYNEPHO3ULMHN TOJeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHHs 3apsaa, 3akoH OMa Juis yyacTka Lend, 3akoH Jxoynsa-JIenna, 3akoH
COXPAaHEHUSl HHEPTUM, NPU ATOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

¢ 00BSCHATHh (DU3MUECKHE TMPOLIECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHHUE U3 |-2 JTOrMYeCKUX I11aroB ¢
onopoii Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3UUECKUX ABJICHUM, (PU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pelIaTh pacuETHBIE 3a/1a4u B 2-3 IEUCTBHSI, UCIIOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaJM3a YCJOBHS 3a/ladyd
3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3a/1aud, BBIOMPATH 3aKOHBI W (QOPMYJIbI, HEOOXOJIUMbIC MJig €€ pelieHus,
IPOBOJUTH PACUETHl U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3NYECKON BEITMUYHUHBI
C U3BECTHBIMU JaHHBIMY;

e pacmo3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpU MOMOIIU
¢u3nyecKux  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS,  BbIIEIATH
IIPOBEPSAEMOE TPEATNOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPAJKA MPOBEACHUS
UCCJIEI0BAHMUSI, 1€TIaTh BBIBOJIbI;

e IPOBOJIUTH OTBITHI TIO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb IaBJCHHUS BO3JAyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH IIpollecca OCThIBAaHUS M HArpeBaHHs MpHU
U3JIy4eHUH OT LIBETa H3JIydarouledl (MOrJIomaronieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl >KUIKOCTH M IUIOMAIUM €€ MOBEPXHOCTH,
IIEKTPU3ALMUs TEJI U B3aUMOJECHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJlM3allisl MATHUTHBIX MOJIEN IMOCTOSIHHBIX MArHUTOB,
JEUCTBUSL MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSiEMbIE
IPEIIOJIOKEHUsI, coOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOT0 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

e BBIIIOJIHATH MPSIMBIE U3MEPEHHSI TEMIIEPATYPhl, OTHOCUTENBHON BIIAKHOCTH
BO3JlyXa, CUJIbl TOKA, HAIPSHKEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
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JAaTYNKOB (PU3UUECKUX BEJIUYMH, CPABHUBATh PE3YJIbTaThl U3MEPEHUI C YUETOM
3aIaHHOU a0COIIOTHOM MOTPENTHOCTH;

* IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIMUYUHBI OT
JIpYyrof C MCHOJIb30BAaHUEM MPSMBIX HU3MEPEHUH (3aBUCUMOCTb COIPOTHBIICHUS
IPOBOJHUKA OT €ro JUIMHBL, IUIOMAAM IMOMEPEYHOr0 CEYEHHS M YIEIbHOTO
CONPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, HIYILIETO Yepe3 MPOBOIHMUK,
OT HalpsHDKEHWsT Ha IMPOBOJHUKE, HCCIENOBAHUE IMOCIEAOBATEIBHOIO U
NapajuleIbHOTO  COEIMHEHUN TPOBOJHUKOB): IUIAHUPOBATh  MCCIIEIOBAHUE,
cOOMpATh YCTAaHOBKY M BBIINOJHATH U3MEPEHHUsI, CIENysl NMPEAJIOKEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJIYYECHHONW 3aBUCHMOCTH B BUE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpEeHMs] (U3MUECKUX BeIUYMH (yAesibHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOAHMKA, paboTa MW MOIIHOCTH
ANEKTPUUECKOr0 TOKA): TUIAHUPOBATH U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAyd NpPENJIOKEHHOW WHCTPYKIMU, W BBIUHUCIATH 3HAYECHUE
BEJIMYMHBI,

e COOJIIO/IATh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

e XapaKTepU30BaThb NPUHLUIBI  JEHCTBUA  U3YYEHHBIX MOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha WX ONUcaHus (B TOM YHUCIE: CHUCTEMA
OTOIUIEHUS JIOMOB, THUTPOMETp, HapoBas TypOUHA, aMmIepMeTp, BOJIBTMETP,
CUETYMK  IJEKTPUYECKOM  DHEPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), FIEKTPUUECKUE MPEIOXPAHUTENH,
AIIEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOIO TOKA), WCIONb3Ys 3HAHUS O
CBOMCTBax (PU3MUYECKUX ABJICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e PaCIlO3HABaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TepMOMETD,
TEPMOC, TMCHUXPOMETpP, TUIPOMETP, JIBUTraTtelb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI,  PEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
MOCJIEIOBATENbHBIM W NapaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
yCIIOBHBbIE 0003HAYEHHUSI DJIEMEHTOB JIEKTPUUECKUX LIETIeH;

e IPUBOJIUTH MIPUMEPHI (HAXOAUTh HH(POPMALIHIO O TPUMEPaAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJiA OOecredeHUs
0e30MacHOCTH MPU OOpalllEeHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIIOJIEHUS HOPM JKOJOTHYECKOTO TIOBEICHUS B
OKpYKaroLIEN CpeJie;

¢ OCYHIIECTBJIATh MOUCK HWHGOpMAIMK  (U3UYECKOTO  COJCPKAHHUS B
HNuTepHeTe, HA OCHOBE UMEIOIIMXCSA 3HAHUHN U MyTEM CpPaBHEHUS JOTMOTHUTEIbHBIX
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WCTOYHUKOB BBIICTATH WH(MOPMAIUIO, KOTOpAs SIBISETCS NMPOTUBOPEUYUBOU HWITU
MOJKET OBITh HEIOCTOBEPHOM;

e ICTIOJIb30BATh NPU BBHIMOJHEHUN Y4YEOHBIX 3aJlaHUi HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHeT, BiameTh nNpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IHMCbMEHHBbIE U KpAaTKUE YCTHBIE COOOIICHUS,
00001112t uHMOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOrO COEpkKaHUs, B
TOM  4Wcl€  MyOJNMYHO  MPEJACTaBIsATH  Pe3yJbTaTbl  MPOEKTHOM WU
MCCIIE0BATENIbCKOM NESTEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BATh U3YYEHHBIN
MOHATUUHBIA  ammapar  Kypca  (U3WKH,  CONMPOBOXKIATh  BBICTYIUICHUE
MIPE3CHTALUEN;

elIPY BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
IPOLIECCOB  paclpeiesiaTh OO0S3aHHOCTH B TIpynmne B  COOTBETCTBUU  C
MOCTABJICHHBIMU 3aJla4aMH, CJIECAUTh 32 BBINOJHCHUEM IUIaHA JICUCTBUM W
KOPPEKTUPOBATh €ro, aJIeKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIAa/ B JACSATEILHOCTD
IPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, MPOSBJISSl TOTOBHOCTD
paspemiath KOH(MIUKTHI.

K koHny o0ydyeHuss B 9 Kjiacce mpeamMeTHble pe3y/jbTaThl Ha 0a30BOM
YPOBHE J0JI’KHBI OTPAKATh C(POPMUPOBAHHOCTH Y 00y4AKOLINXCH YMEHUIM:

¢ CNOJB30BATh  IOHATHA: CHCTEMAa OTCYETa, MaTepHUalbHas  TOYKA,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, Aepopmanus (ynpyras,
IJIacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, UEHTP TAKECTH, A0CONIOTHO TBEPIOE TEIO, UEHTP TAKECTH TBEPIOTO
TeJla, pPaBHOBECHE, MEXAaHMYECKHUE KOJeOaHWs M BOJHBI, 3BYK, HHPpPa3BYyK U
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIAa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U albHO30PKOCTh, CIIEKTPhl UCIYCKAHUS M MOTJIOIICHHUS, anbda-,
0eTa- U raMMa-u3Iy4yeHus, U30TOMbI, IAEPHAS] SHEPTETUKA;

e pa3vyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJCHHE
T€J, PABHOMEPHOE JIBM)KEHHE 10 OKPYKHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JBUKEHHUE, KOJIeOaTebHOE ABUKEHHUE (3aTyXaloIKe U BbIHYK/ICHHbIE KOJICOaHUs),
pE30HaHC, BOJHOBOE  JBWKEHUE, OTpaXEHHE  3ByKa, MPAMOJMHEHHOE
pacnpoCTpaHEHUE, OTPaXEHUWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’kKeHUE CBETA, Pa3yIoKEeHHE OEJIOro CBETa B CIIEKTP U CIOKEHUE CHEKTPaTIbHBIX
LBETOB, IUCIEPCHSl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYaTOro CHeKTpa M3JIyYeHHs) N0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;
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epacmo3HaBaTh MPOSBICHHE  M3YYCHHBIX  (PU3NYECKUX  SIBICHUU B
OKpy’KaromeM Mupe (B TOM 4Hciie (pU3ndecKue SBJICHHUS B MPUPOJAC: MPUIUBBI U
OTIIUBBI, ABWKEHHUE IUIaHET COJMHEYHON CHCTEMBI, PEAKTUBHOE JBIKEHUE KUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOIOTHUECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOrO U PEHTTEHOBCKOIO U3IyYEHH,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOAaKTUBHOE
U3JIy4CHHE IPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJMOAKTHBHBIX M3JIyYEHHH Ha
OpPraHM3M 4YeJOBEKa), MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 3ajady B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

e ONIMCHIBATh M3YyYEHHBIE CBOMCTBA TeN U (PU3NYECKHUE SIBJICHUS, UCIOJb3Ys
¢uznyeckue BENWYMHBI (CPElHSAs W MIHOBEHHass CKOpPOCTh Teja IpH
HEPaBHOMEPHOM JIBHJKEHUH, YCKOPEHUE, MEPEMEILIECHUE, ITyTh, YIJIOBAsI CKOPOCTb,
CWJIa TPEHMS, CHUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOJHOIO MaJCHUS,
BEC Tejla, UMITyJIbC TeJa, UMIYJbC CHIIbI, MEXaHHYECKas padoTa W MOIIHOCTD,
NOTEHIMAIIbHASL JHEPrusi Teja, MOJHATOIO HaJl MOBEPXHOCTHIO  3EMIJIH,
NOTEHIMAIbHASL JHEPrUsl CXKATOW IpYKHWHBI, KUHETUYECKAs SHEpPrus, IOJHas
MEXaHUYECKasl PHEPIUsl, NEPUOJ U YacTOTa KoJeOaHUM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEIbl), MPHU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI KCIOIb3YEMBbIX BEJIWYUH,
0003HaUYeHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOLIME TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBIEHUS U IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, PUHIUI
CYINIEpPIIO3ULIMA CHWJI, NPHUHLMII OTHOCUTENBHOCTH [l'anmuies, 3akoHsl HbrOTOHA,
3aKOH COXPaHEHHMsI UMITYJIbCa, 3aKOHBI OTPAXKEHMS U MPEIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BO0 M MAacCCOBOT'O YHMCEN MPH AJEPHBIX PEAKUUSAX, IPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

¢ 00BSICHATH (DU3MUECKHE MPOLECChl W CBOMCTBa TeJd, B TOM YHCJIE U B
KOHTEKCTE CHUTyallU MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2-3 JIOTUYECKUX IIAroB ¢
OMopoii Ha 2-3 U3yYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUN, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

e pEIIaTh PACUETHHIE 3a/1auu (OMHUPAOIIUECS HA CUCTEMY U3 2-3 ypaBHEHUN),
UCIIOJIB3YS 3aKOHBI U (JOPMYJIBI, CBA3BIBAIOIINE (PU3NUECKUE BEIMYUHBI: HA OCHOBE
aHaJIM3a yCIOBUS 3a/layy 3allUChIBATh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
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pellieHusi, MPOBOAUTH pPACU€Thl M OLIEHUBATH PEATUCTHUYHOCTH TMOJYYEHHOTO
3Ha4YeHUs PU3NIECKON BEIHUMHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEUIUTh TMpPU TTOMOIIU
bu3MYeCKUX  METOJIOB, HUCIOJb3ys  ONUCAHUE HCCIEIOBAHUS,  BBIICIATH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPABUJIBHOCTH IMOPSIKA MPOBEICHUS
UCCIICIOBaHMsI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3YNbTaThl HAOMIOACHUN U
OTIBITOB;

e IPOBOJIUTH OMBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTHUH,
3aBHCHUMOCTh TEpHoAa KoJeOaHUN MPYKUHHOTO MasTHHKA OT MAaccChl Tpy3a U
KECTKOCTU TMPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYJbl MajbIX KoOJIeOaHU,
IpSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa, Pa3jIoKEeHHE OeJIoro cBeTa B CIIEKTP,
U3y4YEHUE CBOWMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajie M CBOICTB HM300pa’KeHUs
npeaMera B coOMparolield JiMH3€, HAOMIOICHUE CIUIOMIHBIX U JIMHEHYaThIX
CTHIEKTPOB H3IIyY€HHs): CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 H30BITOUHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA M €T0 PE3yNbTaThl, POPMYIHPOBATH
BBIBO/IbI;

* IPOBOJUTH MPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHUH, ONpeaenss
CpellHEee 3HAaYeHUEe U3MepsSeMOM BEeIMUYMHBI ((POKYCHOE paccTosiHuEe coOuparouieit
JIMH3b1), 000CHOBBIBATH BHIOOP crioco0a n3MepeHus (M3MEPUTEIBLHOTO Iproopa);

¢ IPOBOJUTH  HMCCIEAOBAHHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYMH C
UCIIOJIb30BaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBIJKEHHH 0€3 HadajJbHOM CKOpPOCTH, Nepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTila OTPaKEHHUs CBETa
OT yIVla TaJCHUA MW yria TMpeloMJIeHHWs OT yria MaJeHus): IUIAaHUPOBATh
UCCIJIEJOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAEC TaOmuil U rpaduKoB,
JIeNIaTh BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIEIOBAHMS;

¢ IPOBOJUTH KOCBEHHBIE W3MEpPEHUS (PU3NYECKHX BEIMYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TMPU PaBHOYCKOPEHHOM JBWKCHHH, YCKOpPEHHE
CBOOOJTHOTO TaJeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKEHUS,
MEXaHMYeCKas paboTa M  MOIIHOCTh, YacToTa H TIEpHoJ  KojcOaHui
MaTEeMaTHYECKOTO U TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMparomieit
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  MIaHUpOBaTh  U3MEPEHHs,  CcOOHMpaTh
HKCMEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHHUSI, CIAeYs MPEI0KEHHON
UHCTPYKIWHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAIM3MPOBATH IOTYYCHHbBIE
pEe3yJIbTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

e COOMIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;
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epa3nMyYaTh OCHOBHBIC TMPHU3HAKM M3YUYEHHBIX (PU3UYECKHX MOJEINIECH:
MaTepuaibHas TOYKa, a0COIMIOTHO TBEPJOE TEIO, TOUYEUHBIA UCTOUYHHUK CBETA, JyY,
TOHKasl JIMH34, [JJaHETapHAsi MOJENb aTOMa, HyKJIOHHAsI MOJIEIb ATOMHOTO SI1pa;

e XapaKTEpU30BaTh INPUHLUMBI  JEHCTBUS  MU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OmHCaHUs (B TOM YHCIE: CIIHIOMETD,
JATYMKU TOJIOKEHHUS, PACCTOSHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH, IEPUCKOII,
¢oToanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunscona), wucnonp3ys 3HaHMS O CBOWCTBAaX (DU3MYECKUX SBJICHUH U
HEo0XouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

¢ ICMOJIB30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX HPOLECCOB MpHU
pelIeHnn y4yeOHO--IPAaKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JJIi MOCTPOCHHUS
N300pakeHU B MJIOCKOM 3€pKajie U coOMparomien J1H3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIUIO O IPUMEPAX ) NPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJI1 OOECreYeHUs
0€30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJICHUS HOPM JKOJOTMYECKOTO0 IOBEIEHUS B
OKPY’KAIOIIEH CPELE;

¢ OCYIIECTBIIATh MOUCK HWH(pOpMAMU  (PU3HUYECKOTO  COJACpXKAHHUS B
HNHTepHeTe, caMOCTOATENBHO (HOPMYIUPYsE MOMCKOBBIM 3ampoc, HAXOAWTH IMyTH
OIpe/eNIeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIUXCS
3HAHWU U TOTIOJHUTEIBHBIX HUCTOUYHUKOB;

¢ ICTIOJIB30BaTh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHM HAy4YHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUS, IMyOJIHYHO
NPEACTABIATh PE3YNbTAThl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESITEIbHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh U3YYEHHBI NOHATUMHBIN anmnapaT U3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 4acoB

N HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMBbl KoHTpoJabubIe JJICKTPOHHEIC (HPPOBLIC)
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
Pa3znen 1. ®u3uka u e€ poJib B IO3HAHUYU OKPYKAKILEr0 MUPa

1.1 dusnka — HayKa 0 MPUPOJIC 2 bubnuoreka [{OK https://m.edsoo.ru/7f416194
1.2 du3nYecKue BeITUNYNHBI 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHay4YHBI METOJ1 IO3HAHUS 2 bubmmoreka LIOK https://m.edsoo.ru/7f416194

Hroro no pazieny 6

Pa3nea 2. IleppoHauyaibHble CBeIeHHs O CTPOCHMH BelllecTBa

2.1 CrpoeHue BeliecTBa 1 bubmmoreka LIOK https://m.edsoo.ru/7f416194
2.2 JIBr>KeHre U B3aMMOJICMCTBHUE YaCTHUIl BEIIECTBA 2 bubnmoreka [{OK https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmmoreka LIOK https://m.edsoo.ru/7f416194

Hroro no pasneny 5

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl

3.1 MexaHHUeCcKO€e OBIKEHIE 3 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
3.2 WNHuepuus, Macca, IIIOTHOCTh 4 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
3.3 Cwuna. Bunel cun 14 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194

Hroro no pasgeay 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

4.1 JaBnenue. Tlepemaua naBiaeHust TBEPIABIMU TEIAMH, KUIKOCTIMHU U Ta3aMU 3 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
4.2 JlaBneHue XUaKOCTH 5 bubnuoteka [{OK https://m.edsoo.ru/7f416194
4.3 ATMochepHOe naBiieHne 6 bubmmoreka LIOK https://m.edsoo.ru/7f416194
4.4 JlefcTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 1 bubnuoreka [{OK https://m.edsoo.ru/7f416194

HTroro no pasneny 21

Pa3nea 5. PaGora n MOIHOCTB. JHEprus

51 Pabora 1 MOIITHOCTE 3 bubmuorexa I{OK https://m.edsoo.ru/7f416194
5.2 IIpocTeie MEXaHU3MBI 5 bubnuoreka LIOK https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHEpIrust 4 1 bubnuoreka LIOK https://m.edsoo.ru/7f416194

Hroro no pasneny 12
PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO YACOB 110 MIPOT'PAMME 68 3
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8 KVIACC

Ne

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM POBbLIE)

o/ HaumeHnoBaHue pa3/esioB H TeM MPOrPaMMBbI Beero KoHTpoabHbIe 06pa3zoBaTEbHbIE PECYPChl
padoThI
Pa3nea 1. TenioBble siBj1eHUSA

1.1 CtpoeHue U CBOMCTBA BEIECTBA 7 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
1.2 TenoBbie IpoIIECCHI 21 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce

Hroro no pazneny 28

Pa3zgen 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJIEHUS

2.1 DJIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella U UX B3aUMOJICHCTBHE 7 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 37EKTPUYECKUN TOK 20 1 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 bubmuoreka I{OK https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHas MHAYKLIHS 4 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce

HToro mo pazueny 37
PesepBHOE Bpems 3

OBIHIEE KOJIMYECTBO YACOB 1O MPOTPAMME 68 3
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9 KUIIACC

KoaudecTBO 4acoB

Ne HaumenoBanue pa3jaesioB U TEM IPOrpamMmabl Ko]—[Tpo,]n,]-[],[e 3J1eKTp0HHLIe (III/I(l)pOBLIe)
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
Pa3zgen 1. Mexann4ueckue siBJIeHHUSA

1.1 MexaHn4ecKoe ABMKEHUE U CIIOCOOBI €r0 OITMCAHUS 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.2 BzaumopetictBue Ten 20 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6

HToro mo pazneny 40

Paznes 2. Mexannueckue KoJ1e0aHUsI M BOJIHBI

2.1 MexaHaudeckue KojaeoaHus 7 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBL. 3BYK 8 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pa3nes 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 DJIEKTPOMArHUTHOE I0JI€ U 3JIEKTPOMArHUTHbIE BOJIHBI 6 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6

Hroro mo pazneny 6

Pa3nes 4. CBeToBbI€C SABJICHHS

4.1 3aKOHBI pacCIpOCTPAHEHUs CBETA 6 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 bubnuoreka [{OK https://m.edsoo.ru/7f41ad4a6
4.3 Pasnoxxenne 6eoro cBeTa B CIIEKTP 3 bubmmoreka LIOK https://m.edsoo.ru/7f4la4a6

Hroro no pasneny 15

Paspnen 5. KBanTOBBIC SIBJICHUSA

5.1 Hcnyckanue 1 norjoueHnue cBeTa aToMoOM 4 bubnuoreka [{OK https://m.edsoo.ru/7f41ad4a6
5.2 CrpoeHune aTOMHOTO si1pa 6 bu6muoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 S nepHble peakuuu 7 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6

HTroro mo pasneny 17

Pa3nea 6. [loBTopuTe1bHO-0000 IIaI0IM I MOTYJIb

6.1 ‘ [ToBTopenue u o0o0IIeHUE cotepKaHmsl Kypca pU3uKH 3a 7-9 kiace 9 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6

Hroro mo pasneny 9

OBLIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 102
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