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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3ukKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl pabouei MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Conepxanue mporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPraHM3aIfi0 HM3yUYeHUS
bu3NKN Ha NEITeNTbHOCTHOW OCHOBE. B mporpamMme mo (u3MKE yYHUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METAMPEIMETHBIM Pe3yJIbTaTaM OOyYEHHs, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Iporpamma no gu3uke ycTaHaBIMBaET pacipeiesieHue yueOHOro mMaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT IpUMEPHYIO MOCIEA0BATEILHOCTh
U3YYEHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaroONUXCsl.

[Iporpamma 1o ¢u3mKe pa3paboTaHa C IENbI0 OKa3aHHS METOJIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHUN paboueill mporpaMMBbI 10 y4eOHOMY MTPEIMETY.

®dwusrka SBIAETCI CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, TMOCKOJIBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, HW3yYaeMbIX XHMHCH, OHOJIOTHEH, acTpOHOMUEH | (HHU3NUSCKOU
reorpaduell, BHOCHUT BKJIAJ B €CTCCTBCHHOHAy4YHYI) KapTUHY MHUDa,
IpeaocTaBisieT HauOonee sCHbIEe OO0Opas3lbl NPUMEHEHUs HayyHOro MeEToja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa W3 TIaBHBIX 3a/1ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS,

e HWHTCPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0KA3aTeNbCTBA JIJIsl TIOTYYCHUSI BBIBOJIOB.

Henu wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
onpenenenHsl B Konuenmuu mnpenogaBanus ydeOHoro mnpenmera «Dusmka» B
oOpazoBarenbHbIX opranuzanusx Poccuiickoit  ®@eaepanuu, pean3yrONIMX
OCHOBHBIE  00II€00pa30oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnernn MunuctepctBa npocenienus: Poccuiickoit deaeparyu (IpoToKos ot 3
nexadps 2019 r. Ne [1K4BH).
Heaun uzyyenust Gusnku:

NpUOOpETeHUE HHTEpeca W CTPEMIICHUS OOy4YalolUXCd K HayYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TTO3HAHUSA U POpMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara H3yYCHHUS
OCHOB CTPOCHHSI MaTepuH M (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE TIPEACTABICHUN O POJU (U3UKUA ISl Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  MPEJACTaBIEHUH O  BO3MOXKHBIX  cepax  Oyayuien
po¢eCCHOHAIILHON JIESITCIFHOCTH, CBSI3aHHOM C (DM3UKOM, TOJTOTOBKA K
JTanbHEHIIIEMy 0OYYEHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX IeNiel mporpaMMbl Mo (U3MKE Ha yYpOBHE OCHOBHOTO
o01ero 006pazoBaHus 00ECIeYNBACTCS PEIICHUEM CIIETYIONINX 3a4aY:

npuoOpeTeHne 3HAHUH O JHUCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npruoOOpeTeHNE YMEHUN OMHCHIBATh U OOBSACHATH (DU3UUYECKUE SIBICHUS C
UCTIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHU;

OCBOEGHHE METOJIOB pEIICHUs MPOCTEHIIUX pacy€THBIX 3a7ad C
UCTIOJIb30BaHUEM buznyecKkux MOJIETIEH, TBOPUYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUN HAOIIOAaTh MPUPOJHBIC SBICHUS M BBITIOIHATH OIBITHI,
nabopaTopHble  pabOTBI M OKCHEPUMEHTAIBHBIC HCCIEAOBAHUS  C
UCTIOJTb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ MHPOpMaIel (PU3NIECKOTO COAEPIKAHUS,
BKJTIFOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKH, aHAIN3 U
KPUTHUYECKOE OlleHWBaHNE NHPOpMAIUH;

3HaKOMCTBO €O c(hepamu nmpodeccrnoHaIBHOM e TeIbHOCTH, CBI3aHHBIMU
¢ (u3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpazoBanus orBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8
Kjacce — 68 vyacoB (2 4aca B Hejeno), B 9 kiacce — 102 yaca (3 yaca B HeJeno).



[Ipenaraemerii B mporpamMme o (U3MKe MepeyeHb JTadOopaTOPHBIX PabOT U
OTIBITOB HOCUT PEKOMEH/IATEIbHBIA XapaKTep, YIUTEIb JIeJIaeT BBIOOP MPOBEICHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
00ydaromuXxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa Mo (U3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYIKAKILEr0 MUPA.

®usuka — Hayka O npupone. SBienHus npupoapl. Ouznueckue SBICHUS:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenmuuuHbL. M3mepenue Qusnyueckux BenuyuH. Duznyeckue
npu6opsl. [Torpemrnocts u3Mepenuit. MexayHapoaHasi cucTemMa euHHUIL.

Kakx ¢usuka wu Jpyrue eCTECTBEHHBIE HAyKd W3y4YalOT TPHUPOAY.
EcTecTBeHHOHAyUYHBIII METOJl TMO3HAHHWA: HAOJIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE TMIOTE3, OOBICHEHUE
HaOmoaaemoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUM C MOMOIIBIO MOIETIEH.

Jemoncmpayuu.

1. MexaHuuyeckue, TEIJIOBbIE, JJIEKTPUYECKHE, MArHUTHbBIE, CBETOBbBIC

SIBJICHHS.

2. ®usndeckue MpUOOPHI U MPOLETypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM PUOOPOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue HEHBI IeSHUs IKaJIbl K3MEPUTEIBHOTO Mpurbdopa.
2. H3mepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUIKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoB MaybIX TE.
5. M3mepenue Temieparypbl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYAKaA TEMIIEPATyPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJTbHOCTh MOJIETA
apuka, MymeHHOr0 rOpU30HTAIbLHO, TeM 0OJibllle, 4YeM OOJIbIlIe BBICOTA
IIyCKa.

Paszpnes 2. [lepBoHayasbHbIe CBEACHUS O CTPOCHHH BeLeCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, WX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenne dacTul BemiecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
Temrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzanmoneiicTBue uactuil
BEILIECTBA: MIPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpucTamindeckux) Tela. B3auMocBsi3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauuu.

1. HaGnroneHue OpOyHOBCKOTO ABMKEHHUS.



2. Habmonenue nuddysumn.
3. HaGmonenue  siBiaeHUN,  OOBSACHSIONMIUXCA  MPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUII BEUIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJIb30BAaHUEM

dboTorpadumii).
2. OnbITHI 10 HAOIIOJIEHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBnenue wHepnuu. 3aKOH WHEpUMH. B3anmoneicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTHOCTH BemiecTBa. CBSi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BEMa BelECTBA.
Cuita Kak xapakTepucTHKa B3auMoAencTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS U CHUJIa
TsokecTd. Chlla TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX 0 OJHOW IpsMoM. PaBHonencTBytomas cuil. CHila TpeHUs.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHme MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. M3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKEHUS.
3. HaOmionenue siBneHus WHEPIUU.
4. HalGmoneHre n3MeHeHUs CKOPOCTHU MPY B3aUMOJICUCTBUU TeJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. Cro)keHue cui, HalpaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpezenieHne CKOPOCTH PABHOMEPHOTO JIBMXKCHHS (IIApUKa B HKUIKOCTH,
MOJIEJIN AJIEKTPHUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpepeneHne CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IapuKa IO
HAKJIOHHOU TIJIOCKOCTH.
OrnpeneneHue MmI0THOCTU TBEPJOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTH pacTshKeHHUs (aedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca Tella U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJ, dKUAKOCTENH U ra30B.



HaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, TemmepaTypbl. I[lepenaua naBneHus
TBEPJIIMU TEJIAMH, KUIKOCTAMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MalIHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTU OT TIyOuMHBbL. [mapocraTudyeckuid
napanokc. Coobmraromuecs: cocyapl. [ mupaBaudeckne MeXaHU3MBbI.

AtMocdepa 3emu u atMocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3ayHON oOonouku 3emuu. Onbit Toppuuemnu. M3mepenue atrmocdepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOro TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrpyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.
3aBUCUMOCTh JAaBJIEHUS ra3a oT TeMIepaTyphl.

[lepenaua naBneHUs )KUAKOCTHIO U Ta30M.

Coo01aromuecst cocybl.

I'mopaBnnueckuit mpecc.

[IposiBneHue necTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT O0BbEMA MOTPYXKEHHOW 4YACTH
TeJa ¥ IJIOTHOCTH JKHIKOCTH.

PaBeHCTBO BhITATKMBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IJIaBaHUs TEJl: IJIABAHWE WJIU MOTPYKEHHE TEJ B 3aBUCUMOCTH
OT COOTHONIEHUS IIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpykEHHOMN B
KUJKOCTh YaCTH TeJa.

2. Onpenenenue  BBITAJIKUBAIOLIECH  CUJIbI, JCHUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOILIEH CUIIbI, AEHCTBYIOIIEH HA TEIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTpYKEHHOW B
KUJKOCTb YaCTH TEJIa U OT IJIOTHOCTH JKHIKOCTH.

5. KonctpyupoBanue apeomerpa UM KOHCTPYUPOBAHUE JIOAKU U
OIpeAeIIeHUE €€ TPY30I0AbEMHOCTH.

Pa3zpnes S. PaboTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckas pabora. MoIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio

paBHOBecusi pbruara. [lpumMeHeHue TmpaBuiia paBHOBECHS phiuara K OJIOKY.
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«3onotoe mpaBusio» MexaHuku. KIIJI mnpocteix Mexanu3smoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas d3Heprus. KuHeTmueckas U IOTCHIMAJbHAs DSHEPIHUs.
[IpeBpaiienre 0AHOrO BUAA MEXaHUUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
SHEPTrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenre pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JABMIXKEHHUM Telia

10 TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pbhlyara.
3. H3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUsI MEXaHUYECKOM SHEPTHUU.
8 KIIACC

Paszpnes 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS
BemecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OINBITHI, NOATBEPKAAKOLINE
OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUHU.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU.
CmaumnBaHNe U KalMWUISIPHBIE sIBJICHUS. TerioBoe paclliupeHne U CoKaTHe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HU3MEHEHHsS] BHYTPEHHEW SHEPIruu:
Terionepeaaya U COBEpUICHNE paboTHI. Buasl TeIUIoNepeaayu:
TEIIONPOBOHOCTh, KOHBEKIIUS, H3IyUYCHHE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIECTBA. TeMIo00MeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. IlnaBinenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenpHasi Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOro
JABJICHMUS.

BrnaxxnocTts Bo3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuntuner paboter TemmoBeix aurareneid KIIJ[ TemoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAOIIEH CpEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGnrogeHue OpOyHOBCKOTO JABMKEHHUS.
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10.
11.
12.
13.

Habmonenaune nuddysun.

Habmronenue siBieHU cCMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HabmroreHune TemiioBoro pacmpeHus Teil.

N3MeHnenune naBieHus ra3za NMpu U3MEHEHUH 00bEMA M HArpeBaHUU WIIU
OXJIQXKJICHUU.

[IpaBuna nusmMepeHus TemrepaTypsl.

Bune! Teronepenauu.

OxnaxxjaeHue Ipu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiieHur padoThl BHEIITHUMU CUJIAMH.
CpaBHEeHHUE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue xkumnexus.

HabmroieHre mocTostHCTBa TeMIIepaTyphl TIPH TIJIaBJICHUH.
Mojenu TeI1oBBIX JBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTO TPUTSIKEHUSI.
OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIU caxapa.
OneIThl 0 HAOMIOJEHUIO TEIUIOBOTO PAaCIIMPEHMs Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IIITPUILIA.

OnepITBl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTH [JABIEHUS BO3AyXa OT €ro
00bEMa U HarpeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKE OT TeMIepaTypshl.

HaGntonenue wu3MeHeHUss BHYTpPEHHEM OSHEpPruM Tella B peE3ysbTare
TEIUIONepe auu U pabOThl BHEIIHUX CHJI.

UccnenoBanue siBiaeHUs TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJHON H
ropsituer BOJIBL.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOTO BOAOW  IIpHU
TEIJI000MEHE C HArPEThIM METAIIMYECKUM LUIUHAPOM.

OnpeneneHne yaeapHON TEIUIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Onpenenenne yaenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Pa3znes 7. JinekTpudecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpu3aums Tel. J[Ba poaa dIEeKTpUUYECKUX 3apsioB. Bzaummopeincrtaue
3apspkeHHbIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEMCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsJIOB U PACCTOSIHUS MEXy TEJIaMH).

Onektpuueckoe mnoje. Hanpsok€HHOCTh aiekTpudeckoro mosist. [lpuHuumn
CYyNEPHO3ULINH JICKTPUIECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crtpoenue aroma. IIpoBOAHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJOBHSA CYIIECTBOBAHMUS AJIEKTPUYECKOTO TOKa.
HNctouHuku mMOCTOSHHOTO TOKA. JleMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onekrpudeckass menb. Cwia TOKa.  DJEKTPUYECKOE  HAINPSIKEHHE.
ConpoTuBiieHUE MPOBOJHMKA. Y AEIBHOE COMPOTHUBIICHHE BemiecTBa. 3akoH OMa
o ydactka nend. llocnemoBarenbHoe W mapayuielbHOE  COCMHEHHE
IIPOBOIHUKOB.

PaGora ® MOIIHOCTH JJIEKTpUYEcKoro Toka. 3akoH Jlxoymns—JIenna.
DNEeKTpUYECKUEe 1ENMU U MOTPeOUTenu EeKTpUIeCcKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[locTossHHbIE  MarHuThl.  B3aumMoAeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe moJie 3eMJIM U €r0 3HAYEHUE JJId )KU3HU Ha 3eMUl€.
OnbiT  Opcrena. MaruutHoe moJie  3JIeKTpuyeckoro Toka. [IpumeneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[eHCTBME MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
DJIeKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronbp3oBaHuE 3JEKTpOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBneHne dneKTpoOMarHuTHOW MHAyKUuU. [IpaBuio Jlenna.
DIIEKTPOreHEepaTop. Crioco0b1 MOJIyYCHUS BJIEKTPUYECKOMN SHEPTUM.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLUs TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE JIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAs] UHAYKIIUS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpoBOIHUKY U JUBIEKTPUKH.
MoienupoBaHu€ CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
HcTouyHMKM TTOCTOSTHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJIKOCTH.
. ['a30BbIl paszps.
. I3Mepenue cuiibl TOKa aMIiepmMeTpoM.
. I3MepeHune 3JIeKTpUIECKOro HapsKEHUsT BOJIBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUN.
. BzanmoencTBrue NoOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHUs MOJIOCOB MarHuTa.
. MonenupoBaHHe MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OnbIT Dpcrena.

MarauTHoe MnoJjie ToKa. DJICKTPOMArHuT.

JleficTBME€ MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBiIeHUs 3JIIEKTPOMATHUTHOW HHAYKIIVH.

Onbitel Dapanes.

3aBUCUMOCTh HAIPABJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DIIEKTPOreHEePaATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomosl u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

OnpITel MO HAOMIONEHUIO DJICKTPU3AIMK  Tel MHAYKIUMEH W TpHu
COITPUKOCHOBEHUMU.

HccnenoBanne MAEWCTBUSA DJIEKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U
JIADIICKTPUKHU.

Co6opka u nmpoBepka pabOTHI AIEKTPUIECKON 1IETTH TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3MepeHune u peryimpoBaHUE HAIIPSKECHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COIIPOTUBIIEHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAJAU IONEPEYHOIO
CEUYCHUS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSXKEHUW IPU I1OCIEN0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna [ CWJIbl TOKAa MPU MAPAILICIBHOM COCIVUHEHHU
PE3UCTOPOB.

Omnpenenenre pabOThI MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHne MOUIHOCTH  DJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEPE3 JAMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

Onpenenenue KII/] HarpeBaTesi.

HccnengoBanne MarHUTHOTO B3aUMO/ICVCTBUS IOCTOSTHHBIX MAarHUTOB.
WN3yyeHnne MarHUTHOrO TOJISI IOCTOSAHHBIX MArHUTOB IIPH  UX
00bEIMHEHUU U Pa3/IeICHUH.

HccnenoBanue nercTBUs JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aMMOACHCTBUSA
KaTyIIKH C TOKOM M MarHuTa OT CHWJIbl TOKa M HaIlpaBJICHUS TOKA B
KaTyIIIKe.

N3yuyeHne neicTBus MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.



19. KoHCTpyHpoOBaHue U N3y4eHUE padOThI AIEKTPOJBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBUrareibHOM yCTaHOBKHU.

21. ONBITEI 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCIIEIOBAHUE W3MEHECHHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIo JBUKEHHS. PaBHOMEpHOE NPSMOIMHENHHOE
IBMKeHne. HepaBHOMEpHOE NPAMOJIMHENHOE ABWKEHUE. CpellHsIsi 1 MTHOBEHHAs
CKOPOCTb T€Ja TP HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEWHOe naBmkeHue. (CBoOoaHOE
nagenue. OnbIThl ["anumes.

PaBHOMepHOE nBUXKeHUE MO OKpykHOCTU. [lepmon u vacrora oOpaieHus.
JIuHeiHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Iepsoiit 3akoH HeroToHa. Bropon 3akon Herorona. Tpetuii 3akon HproToHa.
[IprHIMD CynepnO3ULIANA CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bmxenne mianer Bokpyr Connua. [lepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPETUIEHHON OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsokecTH.

Nmnynec tena. 3meHenne nmnylibca. IMmynbCc cuiibl. 3aKOH COXpPaHEHHS
MMITYyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu U padoThl. [loTeHIManbHas YHEPTUsl TeJa, MOAHITOrO Hajl
IIOBEPXHOCTHIO 3eMIH. [oTeHIInanbHas sHeprust cxxaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

JHemoncmpayuu.

1. HaGnrogenme MexaHMUeCKOro JBMKEHUS Tela OTHOCUTEIBHO PAa3HBIX TEI

OTCYETA.
2. CpaBHeHME MyT€W W TPACKTOPUN MABUKEHUS OJAHOTO M TOTrO XKE Tela
OTHOCHUTENBHO Pa3HbIX TEJl OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHMUS.
4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBUXKEHUS.
Habnronenue ABMXKEHUSI Tela MO OKPYKHOCTH.



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

Habmronenne MexaHn4eckux sIBJICHUH, MPOUCXOISALINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEILHO KaOMHETa (PUBHKH.

3aBUCUMOCTb YCKOPEHHS Tejla OT MAcChl TE€JIa U JACUCTBYIOLIEH HAa HEro
CHUJIBI.

HaGutoieHue paBeHcTBa CUIT IIPU B3aUMOJIEWCTBUN TEJL.

N3menenue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

Ilepenada nMIrynbca Npy B3aUMOACHCTBUY TEIL.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHne UMITyJIbca TP a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habutoienne peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU MTPU CBOOOIHOM IaJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnvie padoomot u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTta [Uisl pasroHa U JajJbHEHIIEro paBHOMEPHOIO
JBUKEHUS IIApUKa WIH TEJIEKKU.

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
[IapUKa 110 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHre yCKOpEeHHUsl Tela NPH PaBHOYCKOPEHHOM JIBMOKEHHM IIO
HAKJIOHHOU TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBXKEHUH 0e3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI  TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJIBHOT'O JaBJICHUS.

Onpenenenne kKodpuIUEHTa TPEHUS CKOJIBKEHMSL.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYTOCTH TpU MOABEME TIpy3a ¢
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHune 3aK0HAa COXPaHEHHsI SHEPT M.

Pa3znen 9. Mexannueckue K0J1e0aHUA U BOJHBI.



KonebarenbHoe nBmkenre. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIUIMTyAa. MareMaTu4ecKui U NPy KUHHBIN MasTHUKU. [Ipespaiienue
DHEPTUU TIPH KOJICOATEITHHOM JIBHKCHHH.

3aryxawmme — kojeOaHus.  BeIHyXk7eHHble — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojosibHbIE W
MONepEeYHble BOJHBI. J[MMHA BOJHBI H CKOPOCTh €€ pacnpoCTpaHEHHS.
MexaHnueckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJHBI.

3Byk. I'poMKkocTh 3Byka W BbIcOTa ToHa. OTpaxkeHue 3ByKa. MHpa3ByKk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue koJjieOaHWi Tea MOA AECUCTBUEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Ha6ntonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HabmroneHune BEIHYXICHHBIX KOJICOAHHI M pe30HaHCA.
Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
HaOnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.
. AKyCTHYECKUI pe30HAaHC.
./Iaﬁopamopnble paodomul u onvimol.
1. OmpeneneHre YacTOTHl W TepuoJa KoJieOaHMH MaTeMaTHYeCKOIo
MasTHUKA.

2. OmnpenenieHre 9acTOTHI U TIeproa KojaeOaHu MPyKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHOJia KOJIeOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TIeproa KojieOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOJia KOJeOaHWUN TI'py3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. ONBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NepHoJa  KoJieOaHU
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yCcKopeHus: CBOOOHOTO TaICHHUS.

Paznen 10. Dy1eKTPOMArHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJICKTPOMAarHUTHOE  ToJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoMCTBa
AJeKTpoMarHuTHbIX BOJH. Illkana snaekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIEKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie padoomot u onvimol.
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1. V3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHeiriHoe
pacnpoctpaHenue cBeta. 3atMenusi Connna u Jlynesl. Otpaxenue ceta. [lnockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. l[lomHoe BHYTpeHHee
OTpa)KEHUE cBeTa. VCHoap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucrema (oToarnmapara,
MUKpOCKOTIa M Tejeckoma. [J1a3 kak omTuyeckass cucteMa. bIu3opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. OnwiTel Hbiotona. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

JHemoncmpayuu.

[IpssMmonuHEHOE pacpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n3o0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

OnTtuyeckuii CBETOBO/I.

Xox mydeit B coOuparoriei JInHse.

XoJ 1y4yel B pacCenBAIOIIEH JINH3E.

[Tonmyuyenue n300pa>keHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0T0 CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIja OTpPaKE€HUs CBETOBOrO Jydya OT yrJia
NaJCHUS.

2. M3ydeHue xapakTepUCTUK M300paXEHUs MpeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. Tlomydenue u3o00pakeHUI C MOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHMSI M ONTUYECKON CHIIbI cOOMparoen
JIVH3BI.

6. OIBITHI 110 PA3I0KEHUIO OEJIOr0 CBETA B CIEKTP.
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7. OmOBITBI IO BOCHPHUATHIO IIBETA IPEAMETOB NMPH UX HAOJIOJCHHH Yepes
IIBETOBBIC (PUITHTPHI.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.



Omnwitel Pe3epdopna u muianerapuas mojenb atroma. Monens aroma bopa.
Hcnyckanue u noriomieHue ceeta aroMoM. KBaHThl. JInHeyaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmoxpenb artomHoro snpa. M3oromsl. PannoakTuBHBIE
npeBpatieHus. [lepuon monypacnaaa aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBsI3W aTOMHBIX siaep. CBsi3p Macchl W JHEpruu. Peakuum cuHTE3a u
nenenus saaep. Ucrounuku saeprun CoHIa U 3BE3 .

SAnepnas sHepreruka. J[eWCTBHS paguOAKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CHeKTpbl U3JIIYyYEHHUS U TOTJIOIICHUSI.

2. CnekTpsl pa3IuYHbIX Ta30B.

3. CmekTp BoaOpoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Paborta cuéTurka MOHU3HPYIOIINX U3TYUYCHH.

6. Perucrtpanus n3nydeHHs! IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGnroneHue CruIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccrnenoBanue TPEKOB: MU3MEPEHHE SHEPTUM YACTHIBI MO0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTUBHOTO (oHA.

IoBTOPHUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTEIHLHO-0000MIAIONINI MOIY/Ib TIPEAHA3HAYEH JJISI CUCTEMATU3alUN
U 0000mIeHHs] TPEIMETHOTO  COACpKaHWA W OMNbITa  JICSTEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYECHUH BCEro Kypca (PU3MKH, a TakkKe JJIA MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1Mo (u3uke i oO0ydaromuxcs,
BBIOpPABIIIKX 3TOT yUEOHBIN MpeaMeT.

[Ipn m3ydyeHun TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NeSITEILHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHITH (PU3UUYECKUE
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHMs, pelaTh 3aJa4yd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP JAHHOTO pasjesia peain3yercs
3a Ccu€Tr TOro, 4To OOydYarolluecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTes:



Ha OCHOBE IIOJyYEHHBIX 3HAHUW pacro3HaBaTb M HAy4HO OOBACHATH
(bu3ryuecKue SBJICHUS B OKPY’KaIOIIEeH MPUPOJIE U TOBCEAHEBHOM JKU3HU;
UCTOJIb30BaTh Hay4YHbIE METO/IbI UCCIIETOBAHMS (DU3HUUECKUX SBIICHUH, B TOM
YuCIIe Ui POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAuOOJEE BAXKHBIX JIOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHbIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune ¢u3mku Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs HAIPABICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbTare uzydenus Gu3MKu Ha YpOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUs

y oOyuarorierocss 0yayT copMHpOBaHBI CICAYIOIMINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOr0 BOCIIMTAHMS:

— NIPOSIBJICHHE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHAIO POCCUMCKOMN
(bu3NYeCcKOi HayKH;

— [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

2) rpamJaaHCKOro M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

— TOTOBHOCTbh K aKTUBHOMY YYacCTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTUXKEHUN (PU3UKY;

— OCO3HAaHHME BaXHOCTHM MOPAJIBHO-ITUYECKUX IPUHLMIIOB B JESITEIBHOCTH
YUYEHOT0;

3) 3CTETHYECKOr0 BOCIIUTAHUSA:

— BOCIHIPUATUE ICTETUUYECKUX KauyecTB (PU3UYECKON HayKu: €€ TapMOHUYHOTO
ITOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLIEH
KYJbTYpBHI;

— Ppa3BUTHE HAy4yHOH JIH00O3HATENBHOCTH, MHTEpPECa K HCCIEN0BATENbCKON
JEATEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPBl  310POBbS M  3MOLMOHAJIBLHOIO
0J1aromoJry4ms:

— OCO3HAaHHME LIEHHOCTH Oe30macHoro ooOpaza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MaCHOTO TOBEACHUS Ha
TpaHCIOPTE, Ha J0pOrax, C AIEKTPHUYECKUM U TEIUIOBBIM 00OPYIOBaHHUEM B
JIOMAIIHUX yCIIOBHSIX;

— c(hOopMUPOBAHHOCTh HaBbIKa pe(iieKCUH, NpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE Yy4YacTHE B PEIICHHHM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0Opa3oBaTeNbHOM  OpraHM3aluu, Topoja, Kpas) TEXHOJOIMYECKOH U



COIIMAJILHOM HAIMpaBJICHHOCTH, TPEOYIOMMUX B TOM 4YHCIEe U (DPUIUIECKUX
3HAHMMU;

e — HHTEPEC K MPAKTUYECKOMY M3YUCHHIO TPO(deccHid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KO0JIOrHYE€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMSI HAa TPUMEHEHWE (U3MUCCKUX 3HAHMHA JUIS PEIICHUS 3ajad B
00JaCTH OKPY’XKAIOIIEH Cpenbl, IUIAHUPOBAHMUSI TOCTYIIKOB W OIEHKH WX
BO3MOYHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl;

e — OCO3HAHHE TJIIOOAIBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM M MyTeH X
pelIeHMUS;

e 8) amanTanyu K M3MEHSIONIUMCSI YCJIOBHUSIM COIHAJIBLHOW W TPUPOTHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU IPU BBIMIOJHEHUH WCCIEOBAaHUN U
MPOCKTOB (PM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
JPYTHX;

e — TIOBBIICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 IMPaKTUYECKYIO
NeSATETHLHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YuCie (GOPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UYECKUX OOBCKTAX M SIBICHUSIX;

e — OCO3HaHHE JACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BHUTHS B MNPUOOPETEHUH HOBBIX (PU3UUECKHUX
3HAHMU;

e — CTpEMJICHHE aHAIU3UPOBATH U BBIABIISTH B3aUMOCBSI3U TPUPO/IbI, 00IIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUCCKUX 3HAHUH;

e — OIICHKa CBOUX JECUCTBUH C yd4€TOM BIHUSHHUS Ha OKPYXKAIOIIYIO Cpemy,
BO3MOYHBIX TJI00QJIbHBIX MOCTIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHS HporpaMmbl MO (PU3MKE Ha YpPOBHE OCHOBHOTO
oOwrero odpa3zoBanus y oOyyvaronierocs OyayT chopMHUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIbHbIC YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCalbHble  y4yeOHBbIE  JCWUCTBUS,  PEryJIATUBHBIC
yHHUBEpCaJIbHbIC yueOHbIE TEHCTBUA.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BEHUIN);

yCTaHaBIMBATh CYUIECTBEHHBIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAeMbIX (paKTax,
JAHHBIX U HAOJIIOJICHUAX, OTHOCALINXCSA K (PU3NUECKUM SIBJICHUSIM;
BBISIBJISITh  TTPUYMHHO-CJIEICTBEHHBIE CBS3M NPH H3YYECHUU (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JIeJaTh BBIBOJBI C MCIIONb30BAaHUEM JE€AYKTUBHbIX
U WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIOTE3bl O B3aMMOCBS3IX
(bU3UYECKHUX BEIIMYHH,

CaMOCTOSTENIbHO BBIOMpaTh CMIoOco0 pelieHus ydeOHOM (usnyeckon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp Haumbosee
MOJIXOJISIIIETO C yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarTejLCKHe 1eCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIIE0BATCIIbCKUI HHCTPYMEHT TTO3HAHMSI,
MIPOBOJIUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN DKCIIEPUMEHT, HEOOJBIIOe WCCIIeOBaHHE (DHU3HUUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa TPUMEHHMOCTh U JOCTOBEPHOCTh HH(OPMAIHUIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS UJIH DKCIIEPUMEHTA,;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjIbTaTaM
POBEEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,;

MPOTHO3UPOBATh BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undpopmaumeii:

NPUMCHSTH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3alPOCHI IIPH TIOUCKE U
orbope MH(OPMAIMK WU JAaHHBIX C Y4YETOM MPEAJIOKCHHON y4deOHOM
bu3ngecKoii 3a1a4u;

aHAJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
pa3IMYHBIX BUAOB U (hOPM MPEICTABICHHS,

CaMOCTOSITEJILHO ~ BBIOMpPATh ONTUMANbHYIO (HOpMYy  TpPEACTaBICHHUS
uHpOpMAIMU W WLIIOCTPUPOBATh pellacMble 3aJa4d  HECJIOXHBIMU
CXEeMaMH, JHarpaMMaMu, HHOU TpadUKON U MX KOMOMHAIIUSMH.

KoMMyHUKaTHBHbIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XO7le OOCYXJEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha PEIICHHE 3aJauyd W TOJJIepPKaHHue
OnaroxenaTeTbHOCTH OOIICHUS;



CONOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHHUKOB
uanora, OOHapy»KMBaTh Pa3IMYUe U CXOACTBO MO3UIIMI;

BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(3KCnIEprMEHTa, UCCIEAOBAHUS, IPOEKTA);

IIOHMMAaTh W HCIOJNB30BaTh  IPEUMYyIIECTBA  KOMaHJIHOM U
UHIUBUIYAIbHOM paloOThl MpU PELIEHUH KOHKPETHON (pu3smyeckon
poOJIeMBI;

IPUHUMATh LIeJIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATh JIECUCTBUS
no €€ J[OCTHKEHHUIO: paclpeAensiTh poiH, OOCYXIaTh MPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOIBKUX JIFOACH;
BBITNOJIHATH CBOIO YacThb paOOTHI, IOCTUrasi KAUECTBEHHOT'O pe3yibTara Mo
CBOEMY HAMpAaBICHUIO M KOOPAMHUPYS CBOU JCHCTBUSA C APYrUMHU
YWIEHAMHU KOMaHbL;

OLICHMBATh KAa4eCTBO CBOET0 BKJaJa B OOUIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PerJIHTl/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOLIUX
JUI pelieHus (pU3NIECKUX 3HaAHU;

OpPUEHTHPOBAThCA B  PAa3IUYHBIX MOAXOJAaX MPUHATHS  pEUIeHUH
(MHOUBUYaJbHOE, NPUHSATHE DPELIEHUS B TpyMIe, NPUHATUE PEIICHUN
rpymIoi);

CaMOCTOSITENIbHO COCTABJISATh AITOPUTM pellleHus (pU3nuecKoi 3a1auu Win
IUIaHAa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEJIaracMble BAPUAHTHI PEILICHU;
Jienath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIL, AMOIHMOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OIEHKY CUTYAIlMHU U IIpeJiarath IJiaH e€ U3MEHECHUS;
OOBSICHATh  MPUYUHBI  JTIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NeATEeIbHOCTH, JIaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTh (B TOM YHUCIE B XOJ BBIOJIHEHUS
(Gbu3MUecKOoro HMCCIEJOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENILCTB, WM3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3ZHUKIINX TPYIHOCTEMH;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBEKa B XOJ€ CHopa WM JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;



MPU3HABATh CBOE MPAaBO HA OMMOKY MPHU perieHuu (PU3NIECKUX 3a/1a4 Uiu
B YTBEPKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYToro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kijiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

UCIIONb30BaTh  MOHATHS:  (uU3MUeckMe UM XUMHUYECKHE  SIBJICHMS,
HaO0JII0ICHUE, JKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KHUAKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBU)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHUs, pPaBHOACHCTBYIOIIAs
cwia,  jgedopmauus  (ynopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOUINECS COCY/IBI;

paznuuath sBiaeHUS (qudQy3us, TEMIOBOE IBUKEHHE YaCTHIl BEIECTBA,
paBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE  JBW)XXEHHE, HWHEpLus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHON OCBHIO
BpallleHUs, IMepejraya AaBiCHUS TBEPABIMU TEJIaMH, >KUAKOCTSIMU U
razamMu, arMoc(epHOe JaBieHHE, IUIABaHHE TeJ, IPEeBpALICHUS
MEXaHUYECKON PHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHE;
pacro3HaBaTb IPOSBICHUE HU3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYy’KarollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHUPOJE:
IIPUMEPBI JIBHKCHUS C Pa3IMYHbIMM CKOPOCTSIMU B JKMBOM U HEXHUBOU
OpUpoAe, ACUCTBUE CUJIbI TPEHHUS B MPUPOJAE U TEXHUKE, BIHMSIHUE
aTMOoc(epHOro JaBJICHUs Ha >KMBOM OpraHW3M, IUIaBaHUE PbIO, pblYaru B
TE€Je YeJIOBEKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/1ayy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUIA;
ONUCHIBATh U3yUYECHHBIE CBOMCTBA TeN U (U3UUECKHUE SBICHUS, UCIIONb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TSXKECTHU, BEC
Tella, Cuja TpPEeHUs, AaBlieHHe (TBEPAOTO Teina, >KUJAKOCTH, Tasza),
BBITAJIKUBAIOIIAS CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KOI()(QHUIMEHT TOJE3HOTO JEWUCTBUS MEXaHU3MOB,
KUHETUYECKass M MOTEHIMalIbHAs 3HEPrus), NMpU ONHCAHUU MPABUIBHO
TPaKTOBAaTh  (PU3UYECKUII  CMBICA  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaUYEeHUsS W €IUHULBl (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH IpaQUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH;



XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJB3YS TIpaBUiia CJIOXKEHUsI CuJl (BJOJb OJHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBuiIO paBHOBecHs pbrdara (0J10ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
DHEPruy, NpHU HTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3allMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYUCIIE
U B KOHTEKCTE CHUTyaluid NPaKTHKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh TTPUUUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (DU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacu€THble 3anadyd B 1—2 JEHCTBUS, HCHOJb3Yys 3aKOHbl H
dbopmyIibl, CBs3BIBAOIIME (PU3NUECKHME BEJIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBHSI 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECCKUE
BEJIMYMHBI B (DOPMYJbl M MPOBOAUTH PaCU€Thl, HaXOAUTh CIPABOYHBIC
JAHHBIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXHO pEHIIUTh HIPH HOMOLIU
(bu3HYEeCKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
npeanoiokenue  (Tumoresy),  pa3inyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3HYECKUX SBICHUM  WITU
buznIecKux CBOICTB TEJ: dhopmyHpoBaTh MIPOBEPSIEMBIEC
IPEIONI0KEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO0 000PYJ0BAHMUS,
3aIUChIBATh X0/ OMbITa U (POPMYITUPOBATH BBHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MAacChl Tela,
00bEMa, CHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
upoBBIX MPHOOPOB, 3aMUCHIBATh IMOKa3aHHUA MPHOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JIpPYrofl ¢ HCMOJb30BAHUEM NPSIMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO JBMXKYLIEroCs Tejla OT BPEMEHU [BHXKECHUS TeENa, CHIIbI
TPEHUS CKOJIBKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAU COMPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YJUIMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BbEMaA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KHUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B



IUIAHUPOBAHUM  y4€OHOrO HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBHITIOJHATh W3MEPEHUS, CJenys MPEeAOKEHHOMY TIUIaHy, (UKCHPOBAThH
pe3ysbTaThl TMOJMYYEHHONM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYUH B BUJEC
IPEIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJABI [0 pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOJUTh KOCBEHHBbIE H3MEpPEHMsI (DU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CUla TPEHHS CKOJBKECHHUS,
JaBJICHWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByMIlas Ha
NOTPYXKEHHOE B JKHUIKOCTh TeNO0, KOA(D(UIMEHT MOoNe3HOro AeHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOJr0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ Ja00paTOPHBIM
000pyZI0BaHUEM;

yKa3bIBaTh TMPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBhl, TEPMOMETp, AMHAMOMETp, COOOINAOIIUECS COCYAbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABUKHBIN OJIOK, HAKIIOHHAS! INIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHCAHHUA (B TOM YHCIHE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MYECKHUX SIBJIEHUH U HEOOXOAMMBbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
IPAaKTUYECKOT0 HCIOJB30BaHUsl (DU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JJ1 obecriedeHus: 6€30MacHOCTH MPH OOpaIeHUH C MPUOOpaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYIKaIOLEH CPEIE;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wHHpoOpMmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
UHPOpPMAIMIO, KOTOpas SIBISETCSd NPOTHUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4Y€OHBIX 3a/laHUil HAayYHO-TIONYJISPHYIO
auTepaTypy  (QHU3MYECKOro  COACpXkKaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHe MUChbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaNnu (PU3MUECKOro COACpPKAHUS, B TOM



yucie myOJudHO JeNiaTh KpaTKue COOOIIEHUS O PE3yJIbTaTax MPOEKTOB
WM Y4yeOHBIX HCCIEIOBaHWM, MpPU ITOM TPaMOTHO HCHOJIb30BAThH
W3YYCHHBIM TOHATHUWHBIA ammapaT Kypca (QU3WKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUEH;

IPY BBIMOJTHEHUU YUYEOHBIX MPOCKTOB WM HCCIEAOBAHUN PACTIPEICISITH
00S13aHHOCTH B TPYyNIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJja4aMH,
CIEIWTHh 3a BBIIOJHCHUEM IUJIaHA JCWCTBUIM, aJIeKBATHO OLICHUBATh
COOCTBEHHBIM  BKJIaJl B  JIESITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K konuy oOyuenus B 8 ki1acce npeIMeTHbIEe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HBIE TeNa, HACHIIICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrus, TEIIOBOM JBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsijl, AIEKTPUUECKOE I0JI€, MPOBOJIHUKHI
U IUDJICKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T0JIE;
pa3nuyarh sBJICHHs (TEIUIOBOE pPACUIMPEHHE W C)KATHE, TEIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBAaHUE, KAWJUIAPHBIC SBJICHUS, UCIApEHUE,
KOHJIEHCAsl, IUJIaBJIEHUE, KpUCTauIM3auus (OTBEpAEBAaHUE), KHUIIEHHE,
Terionepeaaya (TemIonpPOBOIHOCT, KOHBEKITHS, U3ITy4eHHUe),
ANEKTPHU3aLUs Tel, B3aUMOJECUCTBUE 3aps/IOB, NEUCTBUS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMblKaHHWE, B3aUMOJEHCTBHE MAarHUTOB, JCiCTBHE
MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST WHIYKITHS)
[0 ONHUCAaHUI0 UX XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUNA B
OKpY>KalollleM MHpe, B TOM uHclie (U3ndyecKkue SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJE,
KpUCTa/NIbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIIEKTPHUUECKHUE
SBJICHUST B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoIOCOB, POJIb MArHUTHOTO TOJISI JJIS >KU3HU Ha
3emiie, NOJISAPHOE CUSHUE, IPU 3TOM MEPEBOIUThH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKHUX
SIBIICHUI;

OMUCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
busnueckue BeIUYHMHBI (TEMIEpaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJeJbHAas TeIuloTa



IUTABJICHUS, yJeNbHAs TeIUioTa MNapooOpa3oBaHUs, yHAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEUCTBUS TEMJIOBON
MalIUuHbl, OTHOCHUTEJIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsf,
CUJIa TOKA, 3JIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHHME  BellecTBa, paboTa M MOIIHOCTh
AJIIEKTPUUECKOTO0  TOKAa), TNpPH  ONHCAHUM TPABUWIBHO  TPAKTOBAThH
(U3HYECKUI CMBICI HCHOJIb3YEMbIX BEJIWYWH, 0003HAYEHUS U €IUHULBI
bu3NYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHUYECKONW TEOPUU
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHNO3ULUU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 171 yJacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs DJHEPruM, I[pU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTUYECKOe
BBIPAXKEHUE;

OOBACHATh (PU3MYECKUE NPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalHil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHM,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalin3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX [UIs  peIleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEOOXOJUMbIe il €€ pelIeHHs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JIAHHBIMU;
pacmo3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh TMPU MOMOIIH
(bu3HYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIEOBAHUSA, BBIACIAThH
IIPOBEPSAEMOE  MPEAIOJNOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
MIPOBEJCHUS HCCIEI0BaHUs, J€1aTh BBIBOIbI;

IPOBOJUTH OMNbBITBI IO HAONIOACHHIO (U3HYECKUX SBJICHUA WIU
bu3HUeCKUX CBOMCTB Tel (KamWUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU H3IYUYCHUM OT LBETa H3Iy4yarliedl (MOrJIoNaroIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpPaTyphl KUJIKOCTU U
IomWAaa €€ TOBEPXHOCTH, OJJIEKTpHU3alus TeJI W B3aUMOJCHCTBUE
AIEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3yalM3allsl MAarHUTHBIX TMOJE€H TIOCTOSHHBIX MAarHuTOB, JEWUCTBUS
MarHUTHOTO TOJSI HAa MPOBOAHHK C TOKOM, CBOMCTBA DJIEKTPOMAarHUTAa,
CBOMCTBA DJIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyJIMPOBATH
pOBEpsAEMbIE MPEINOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHus, OMUCHIBATH XOJ1 OMbITA U (POPMYITHUPOBATH BHIBOJIBL;
BBIIIOJIHATh ~ MPSMbIE  U3MEPEHUs]  TEeMIepaTrypbl, OTHOCHUTEIHHOM
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANpPSOKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yNbTaThl UBMEPEHUN € YUETOM 3aJJaHHON aOCOIIOTHOM NOrPEIIHOCTH;
IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
Ipyrol C WCHOJB30BAHUEM TPSAMBIX H3MEpEeHUH  (3aBUCHMOCTH
CONPOTHUBIICHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOLAAN IONEPEYHOro
CEYEeHMS U YAEIbHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUIIbI TOKA,
UAYLIET0 uepe3 MpPOBOJAHMK, OT HaNpsKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCJEOBATENILHOTO U  MapajUIeJbHOTO  COCAMHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clelys NpPEeIIOKEeHHOMY IUIaHy, (DUKCHpOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl W TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

IPOBOJNTHh KOCBEHHBIE HW3MEPEHHUS (PU3NYECKUX BeIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBIEHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHHUs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl MPEAIOKEHHON MHCTPYKUUH, U
BBIUMCIISTH 3HAUCHNE BEJIMUMHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YUYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJITMETP, CUETYMK DIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIIbHbIE
npuOOpPBI, HArpPEeBATEIbHBIE ATEKTPONPUOOPHI (IIPUMEPHI), FNEKTPUUECKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npubopbl MO CXeMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETP, ABHUTaTEb BHYTPEHHETO
CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX



Heneil ¢ Mmocae0BaTeNbHbIM U MapayljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasziudas ycIoBHbIC 0003HAYCHHS SJIEMEHTOB DJIEKTPUIECKUX IIETICH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  [pPUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPH OOpaIleHUH ¢ MpUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS U COOIIOACHMS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHus B
WNuTepHeTe, Ha OCHOBE HWMEIONIUXCA 3HAHUH M TYTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH MHGOPMALUIO, KOTOpPas
SIBIISIETCS] IPOTHBOPEUYUBON WIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BBHINOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COAepXkaHHs, CIPAaBOYHBIE MaTepUAbI,
pecypcsl cetu MHTEepHeT, BlageTh npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi HGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mass uHOpMAIMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3HUECKOTO
COJlep)KaHusl, B TOM 4YHCJIE MyOJUYHO TPEACTABIATH PE3yJIbTaThl
IPOEKTHOM WJIM KCCIEeN0BATENIbCKON AEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (QU3UKH,
COIIPOBOXAATh BBICTYIIJICHUE ITPE3ECHTAIUEH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUM (PU3UIECKIX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpPyNIe B COOTBETCTBUHU C
MOCTaBIICHHBIMU 33J]a4aMHU, CJICTUTH 3a BBHIMOJTHEHUEM IUTaHA JCHCTBHUMA U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITeIbHOCTh TPYIIBI, BRICTPanBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoniy oOydenus B 9 kJiacce npemMeTHbIe pe3yabTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TMOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBMXKEHUS, AehopmMarius
(ympyrasi, TjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTU TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTbD,
CHEKTPbl UCITyCKAaHUS U MOTIJIONIEeHUs, anbda, 0eTa- U raMMa-u3JIy4eHuUs,
W30TOIBI, IEPHAS] SJHEPIETUKA;



paznuyaTh SIBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSAMOJIMHEMHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJ€HUE TeJI, PABHOMEPHOE JIB)KEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBIKEHHUE, KOJeOaTeNIbHOE ABMXKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJIOaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKECHUE
3ByKa, NPSIMOJIMHEHHOE paclpOCTPAaHEHHUE, OTPAKECHHE U TNPEIIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B
CIIEKTP M CIOXXEHUE CIEKTPAJIbHBIX IIBETOB, JHUCIEPCHUS  CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTyYEHHUs]) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOKCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaThb NPOSBICHHE HW3YYEHHbIX (PU3MUYECKUX SIBICHUNA B
OKpy>KarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, JBMKEHUE IUTaHEeT COJIHEYHOM CUCTEMBI, PEaKTUBHOE
JBUYKEHUE OSKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NEUCTBUE BUIAMMOTIO,
yIbTPa(UOIECTOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN
PaIMOAaKTUBHBIN (HOH, KOCMUYECKHE Iy4Yd, PaJMOAKTHUBHOE H3JIy4YeHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBUE pPAJUOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH STOM IMEPEBOJAUTH TMPAKTHUECKYIO 3a7a4dy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKHUX
SIBIICHUI;

ONMUCHIBATh U3YUYECHHbIE CBOMCTBA T€N U (U3UUECKHUE SBJICHUS, UCIIONb3YS
¢usnyeckue BETUYMHBI (CpeqHssi U MTHOBEHHash CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMelleHHe, MyTb, YTrioBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TMaJIeHUs, BEC Teja, HUMITYJIbC Tela, HMIYJIbC CHIIbI,
MexaHu4eckas padoTa M MOIIHOCTb, NOTEHLMAJbHAs SHEpPrus Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, NTOTEHUUAJIbHAS SHEPIrusl CKaTou
NPYKUHBI, KHHETHYECKash SHEprus, IOJHAasg MEXaHU4YecKass BSHeprus,
NEepPHUOJ U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKAa3aTellb NPEJIOMIICHUS CPE/bl), PU OMUCAHUU
OPaBWJIBHO TPAKTOBATh (U3MUYECKUN CMBICI HUCIHOJIB3YEMBIX BEJINYHH,
0003HaueHUd W €JUHMIBI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,



OPUHIMI CYNEPHO3ULIHUH CHJI, NPUHUMUI OTHOCHTEIBHOCTH [ 'amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOI'O YHCEN
OpU SJEPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CIOBECHYK (POPMYJIHUPOBKY
3aKOHA M 3alMChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSACHATh (PM3NYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid NMPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPa: BBISABIISTH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB € ONopoid Ha 2—-3 M3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHH,
($u3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacyéTHele 3ajaud (omMparolmuecs Ha cucteMy U3 2-3
ypaBHEHHUI), UCTIONbB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMUYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJlayd 3alUChIBAaTh KpaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHbBIC JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOJUMBIE JIJISl PEILICHUS, TPOBOJIUTh PACUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYEHHUA (PHUIUUECKOU
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXHO pEHIIUTh HIPH HOMOLIU
(u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
IPOBEPAEMOE NPEANOIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpAJKa
IIPOBEJICHHSI  UCCIIEIOBAaHMs, JIEJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHI U ONIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(du3MUecKuX CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUS SHEPTUH, 3aBUCUMOCTb MepHoAa KOJeOaHWH MpPYKUHHOTO
MasTHUKa OT Macchl Tpy3a M >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTATYIbl MAJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3ioKeHue OelIoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUsl TpeaMeTra B CcoOMparomiei
JUH3€, HAOIIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3JIYUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/sOBaHus, ONUCBIBATH XOJ  ONbITAa U €ro  pe3ysbTarThl,
GbopMyIHpPOBATH BHIBO/IHI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpenHee 3HayeHue u3MepsieMoll BenuuuHbl ((POKYyCHOE paccTosiHuE
coOuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a H3MEPEHHs
(M3MepUTeNbHOTO Mprbdopa);

IPOBOJNUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [IBW)KEHUU 0€3 HayaJbHON CKOPOCTH, IEpUoja
KOJIeOaHUIT MaTeMaTHYeCKOrOo MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HHUs CBETa OT yrja MaJeHUs W yria MpeJoMJIeHHs OT YIJa
NaJICHNs): [UIAHUPOBATh HCCIIENOBAaHUE, CaMOCTOSITEIHO COOUpATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYYEHHOM  3aBHUCHUMOCTH
Gu3NYECKUX BEIMYWH B BUAE TaOIWI M TpadUKOB, NelaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeI0BaHNUS;

NPOBOJIUTh KOCBEHHBIC HW3MEpEHUs (U3NYECKUX BEIWYHH (CpEmHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsI, KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHHUS CKOJBKCHHS, MEXaHHuUeckas paboTa M MOIIHOCTh, YacToTa H
nepuoa  KojeOaHWM MaTeMaTHYecKoro W TNPYKMHHOTO MAasTHUKOB,
ONTHYECKas cuja coOuparomer JHUH3bI, paguoaKTUBHBIN  (POH):
IUTAaHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIEIysI MPEII0KEHHOW HHCTPYKIIUH, BBIYUCIATH
3HAa4YCHHE BEJIMYMHBI U aHATU3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOMIOAaTh MpaBuiia TEXHUKN 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
00opy/T0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (QHUINUECKUX MOJIEICH:
MaTepuaigbHas TOYKa, abCONFOTHO TBEPJOE TENO, TOYCUHBIH HCTOYHUK
CBeTa, JyY, TOHKAas JIMH3a, IUTAHETapHAas MOJENb aroMa, HYKJIOHHas
MO/JIeIb ATOMHOTO $]1pa;

XapaKTepu30BaTh TMPUHIUMBI JCWCTBUA HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
CIUJIOMETp, NATYMKH TOJIOKEHHUsS, PACCTOSHUSA W YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, JO3MMETp, KaMmepa BuiabCcoHa), HWCHONB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SABJICHHM U HeoOXonumble (U3HUECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMAaTHUHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTHUECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI s
MOCTPOEHUS U300paKeHHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MpPUMEpax)
NPAaKTUYECKOI0 HMCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ1 obecriedeHus: 6€30MacHOCTH MPH OOpaIeHNH ¢ MPUOOpamMu |
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/I0pPOBbS U COOIIOACHMUS
HOPM 2KOJIOTUYECKOTO TMOBEJICHHSI B OKPYIKaIOIIEH Cpeie;



OCYIIECTBIATh TMOUCK WHGOpMAUK  (HU3UIECKOTO COJCpPKAHUS B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYsI TOMCKOBBINA 3aMpoc, HAaXOAUTh
NyTH OMpeesieHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpPMAIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUM U IOTIOJHUTEIbHBIX UCTOUHUKOB,;

UCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUil HAyUHO-TIOMYJISPHYIO
JUTEPaTypy  (PU3NYECKOrO0  COJEp)KaHHs, CIPABOYHBIE MaTepHUabl,
pecypcsl cetu IHTepHET, BIafeTh MpuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE MUCHMEHHBIC W YCTHBIE COOOIEHHUS HA OCHOBE
uHGOpMaAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTrO COAEpIKAHMS,
MyOIMYHO TPECTABIATH Pe3yIbTaThl IPOSKTHOW MIIM UCCIIET0BATENbCKON
NESTeIbHOCTH, TMpPH 3TOM TPaMOTHO  HCHOJb30BaTh  M3YyYEHHBIH
NOHATUUHBIN anmapar u3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalel ¢ yd4é€ToM O0coOEHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U (uudposBbie)
Konrpoabusie | IIpakTuyeckue
/| TeM NpOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcnl
Paznen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
bu6mmorexa [JOK
1.1 o - 2
HIBHKE - Hayka o TIpHpone https://m.edsoo.ru/7f4 16194
bu6mmoreka [IOK
1.2 dusnyeckue Be 2 1
VISHHCCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAay4YHBIN METOL ) 1 bubnuoreka IIOK
' IO3HAHUA https://m.edsoo.ru/7f416194
Uroro no pazaeny 6

Pa3znen 2. IlepBoHayaibHbIe CBeJIeHUS O CTPOEHHUHU BellleCcTBa

2.1 Crpoenue BemiecTBa 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
)9 JIBrb>KeHue 1 B3aUMOJICHCTBUE ) 1 bub6mmoreka [{OK
YaCTHUI] BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHble COCTOSIHUSA ) bubnuorexa [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5

Paznen 3. /IBuskeHne U B3auMo/ieiicTBHE TeJl

3.1 MexaHn4uecKkoe OBIDKECHUE 3 bubmorexa LHOK
) A https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IIIOTHOCTh 4 1 Bbu6mmoreka [JOK
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https://m.edsoo.ru/7f416194

bu6mmoreka [JOK

33 Crna. Buaet cu 14 2 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
apieHue. [lepegaua
4.1 Z[aBne:HM}I TBE > SMI/I TenaMu 3 bubmmorera [JOK
' g PA ’ https://m.edsoo.ru/7f416194
KUJKOCTSIMH M Ta3aMH
bu6mmoreka [JOK
42 JlasieHue KuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe asienne 6 https://m.edsoo0.ru/7f416194
44 JleficTBUE KUJKOCTH M Ta3a HA . 3 bubmuoreka [JOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHEpPrus
bu6mmoreka [JOK
A P 1
> a00Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTBIC MEXAHHIMET https://m.edsoo.r/7f416194
Bbu6moreka [JOK
53 M 4 1
CXQHHMICCKAs SHEPTIA https://m.edsoo.ru/7f416194
Hroro no paszueny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

[10 ITPOI'PAMME
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8 KUIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB (undposbie)
Kourpoasbnbie | IIpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paspnen 1. TenuioBble siB1eHUs
L1 Crtpoenue u cBoiicTBa 7 bu6nuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
1.2 T 21 1 5
CTIIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA
DNEeKTPUYECKHE 3apsibl.
2.1 3a SI)KIE)EHHBIG Tenai I)/:I[X 7 1 bubmorexa [IOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICIICTBUE
29 IlocTostHABIN 20 | 7 bubmunorexa LIOK
' SIIEKTPUYECKHUIA TOK https://m.edsoo.ru/7f4181ce
bub6moreka [JOK
23 M 6 1 1.5
AUHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bu6muoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
- 68 3 14.5

YACOB II0 ITPOTPAMME
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9 KUIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB (undposbie)
Kourpoasbnbie | IIpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. Mexannyeckue siBJIeHUs
L1 MexaHn4ecKkoe JBUKEHHUE 10 1 bubnuorexa [JOK
' U CIIOCOOBI €T0 OIHUCAHUS https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
1.2 BzaumoneiictBue Te 20 1 3
MMOICHCTBHC T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0J1e0aHUA U BOJHBI
bubmmnorexa LIOK
2.1 MexaHnndeckue Kojeoa 7 3
XaHHeCKH COAHHA https://m.edsoo.ru/7f41a4a6
59 MexaHn4ecKue BOJIHBI. g 1 3 bu6mmoreka [IOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pasjen 3. DieKTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTPOMArHUTHOE T0JIE
3.1 U 3JICKTPOMAarHUTHBIE 6 2 bubmorexa [IOK
' p https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazaeny 6

Pa3znea 4. CBeToBbIe SIBJIEHUSA
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3aKOHBI PacpOCTPaHEHUS

bubmoreka [JOK

4.1 6 2
CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ ONITHYECKHE 6 3 bu6mmoreka [IOK
' pUuOOpBI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune 6emoro ceera 3 ) bu6mmorekxa [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 15
Paznen S. KBaHTOBBIC SIBJICHUA
Ucnyckanue u
5.1 MOIJIOLIEHUE CBETA 4 1 bubmmorexa [IOK
’ Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
but6mmoreka [IOK
32 CTpoetHe aTOMHOIO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
>3 FlaepHeIe peakiy ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Paznen 6. [loBTOpuTEIbHO-000011aK01IIHIT MOTY T
[ToBTOpEeHMe u 0600IIEHNE
6.1 coJiepKaHus Kypca 9 2 bubmorexa [IOK
' AeP P https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO
i 102 27

YACOB I10 ITPOTPAMME
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