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HOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIIIET0 0Opa30oBaHMs COCTABIIEHA
Ha OCHOBE IOJIOXKEHUN M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSA Ha 0A30BOM YPOBHE
OCHOBHOI 00pa3oBaTenbHOU Mporpammsl, npeacrasiieHHbIX B @T'OC OO0, a Takxe ¢
yuéroMm QenepanbHoOi paboyeil mporpamMmel Bociutanus u Konnenuu npenogaBaHus
y4ueOHoro npeamera « Ouzmka.

Copepxanue rmporpamMmbl 10 (U3MKE HaMpaBieHO Ha (HOpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH OOYyYalolUMXCsl M OpraHu3aluio U3y4eHHUs
Gu3MKKM Ha JesATeNIbHOCTHOW oOcHOBe. B mporpamme mo Qu3MKe YYUTHIBAIOTCS
BO3MOXHOCTU yueOHOro mnpeamera B peanusauuud TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM U METAaIlpeIMETHBIM pe3ylbTaTaM OOYy4YeHHs, a TaKxKe
MEXIIPEMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHUsl.

[Iporpamma no (u3MKe ycTaHABIMBAET paclpeieieHue yueOHOro MaTepuana 1no
rogam oOydeHus (Mo Kiaccam), Npejaraer MPUMEPHYIO MOCIeN0BATeIbHOCTh
M3Y4YEHHs] TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOIO COJEPKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCS.

[Iporpamma no ¢usnke pa3paboTaHa ¢ 1EIbI0 OKa3aHUS METOAMYECKON MTOMOIIU
YUYUTENIO B CO3/IaHUM paboydei MporpaMmbl 10 yueOHOMY MPEIMETY.

du3uka SBISIETCS CUCTEMOOOPA3YIOIMIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUM,
M3y4yaeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHUEH U (U3HYECKOW reorpadueii, BHOCHT
BKJIaJl B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa, MPEAOCTaBIseT HauOoyiee SCHBbIE
o0Opa3ilbl MPUMEHEHUs HAYYHOTO0 METOJa MO3HaHHUS, TO €CTh CIoco0a MOJIYYECHHS
JIOCTOBEPHBIX 3HAHUW O MHPE.

OnmHa W3 TriIaBHBIX 3ajad (U3UYECKOTO0 O0pa3oBaHHMS B CTPYKType OOIIETO
oOpa3oBaHusi COCTOMT B (DOPMUPOBAHWUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢puznku Ha 6a30BOM ypOBHE MpPEANOIaraeT OBJIaJeHue CIeayOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINUMHI €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTB:

® Hay4yHO OOBSCHATH SIBJICHUS;

® OIICHUBATh M MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIECIOBAHUS;

® UHTEpHPETUPOBATH JJAHHBIE U UCIIOIb30BAaTh HAYYHBIEC TOKA3aTEIbCTBA
JUISL TIOJTYYEeHHSI BBIBOJIOB.

enmn w3ydyeHWs QU3KKA Ha YPOBHE OCHOBHOIO 00Imero o0pa3oBaHUS
onpeznenenbl B Kouuenuuu mnpenoaaBanus ydeOHoro mnpeamera «®dusuka» B
o0Opa3oBaTenbHbIX opranu3anuiax Poccuiickoit @enepannu, peanus3yonmx OCHOBHbIC
oOuieo0pa3oBaTelibHbIe  IPOrpaMMbl,  YTBepkAEHHON  pemeHueM  Komneruu
MunuctepcrBa npocsetnienus Poccuiickoit @eneparuu (mpotokon ot 3 aexadps 2019
r. Ne TIK-4BH).

Hean ndyyenust Gusuku:



npuoOpeTeHne HWHTepeca M CTpeMJieHUs O00ydaroumxcs K HaydHOMY
W3yUYEHUIO TPUPOJIbI, Pa3BUTHE WX HWHTEIUJIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TMPEJCTABICHUN O HAYyYHOM METOJI€ MO3HAHUS U (POPMHPOBAHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;
(hopMupOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa U3YyYEHHUS OCHOB
CTpOEHUS MaTepuu U HYyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHuE MPEACTABICHUN O poiau GUBUKA Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTUH;

pasBuTHE MpeICTaBlICHUN 0 BO3MOYKHBIX cdepax Oymyuieit
npoeCCUOHATBHON AEATEIbHOCTH, CBA3aHHOMW € (PU3MKOM, MOATOTOBKA K
JabHeNIeMy 00y4eHHUIO B 3TOM HalpaBJICHUU.

JlocTkeHne 3TUX 1esiei mporpaMMebl o GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusi 00€CIIEYUBACTCS PEIICHUEM CIIECIYIONINX 3a1a4:

MpUOOpETEeHNE 3HAHUI O TUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, SJIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX SBJICHUIX;
NpUOOpETEeHNE YMEHUN ONUCHIBaTh U OOBACHATH (U3NYECKUE SIBICHUS C
UCIOJIb30BAaHUEM IOJTyUYEHHBIX 3HAHU;

OCBOGHHE METOJOB pEIICHHS NPOCTEHIIMX pacdyE€THBIX 3a1ad ¢
UCTOJIb30BAHUEM buznyeckux MOJIeNeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUH HaOJIOJaTh MPUPOIHBIC SBJICHUS U BBIMOJHATH OIBITHI,
nmabopaTtopHble  pabOTBl M AKCIEPUMEHTAJIbHBIE  HMCCICIOBAHUS  C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX TPHOOPOB;

OCBOEHHE TPUEMOB paboThl ¢ MHpOpManuen (U3NUECKOro coaepK aHus,
BKJIFOYasi MH(POPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIU3 U
KPUTHUYECKOE OLIEHUBaHKE MH(OPMALINH;

3HAKOMCTBO cO cepamu nmpodeccuoHaNbHON ACATEILHOCTH, CBI3aHHBIMU C
($u3MKOH, 1 COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JOCTHIKECHHUSAX
(bu3nuecKoi HayKu.

Ha uzyuenne pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusl OTBOAMUTCS: B 7 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kinacce — 68

4acoB (2 yaca B HEJIENIO).

[Ipennaraemplii B mporpamme 1o (u3HNKe TepedeHb J1a0OpaTOpHBIX paboT u
OIBITOB HOCHT PEKOMCHJIATEIbHBIA XapaKTep, YYUTENb JEJAeT BBHIOOp MPOBEIACHUS

nabopaTopHBIX pabOT M OMBITOB C YYETOM WHAMBHIYAJIBHBIX OCOOEHHOCTEH
oOy4aroIuXxcsi, CIUCKAa HKCIEPUMEHTANbHBIX 3a/laHui, MpeJiaraeMblX B pamMKax

OCHOBHOT'O TOCYJApCTBCHHOT'O 3K3aMCHaA 110 (I)I/IBI/IKC.

COIAEPKAHUE YUYEBHOI'O ITPEIMETA



7 KJIIACC

Paznen 1. ®usuka u eé pojib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®uszuka — Hayka o mnpupone. SBiaeHus npupoabl. DPuU3NUECKUE SBICHUS:
MEXaHUYECKHE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenMuUHBL. W3MmepeHue ¢uznueckux BeauuuH. Dusndeckue
npubopsl. [lorpemuocts u3Mepenuii. MexayHapoHas cuctema eInHuIlL.

Kak ¢usuka u japyrue ecTeCTBEHHble HAyKHM M3y4dalOT  TMPUPOIY.
EcTecTBeHHO-Hay4HbII METOJl MO3HAHUSA: HaONIOJACHHE, IIOCTAaHOBKA HAy4YHOTO
BOMPOCA, BBIABMKEHHE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmonaeMoro sipneHus. Onucanne GU3NYECKUX SIBJICHUI C TOMOILBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, AIEKTPUIECKHUE, MATHUTHBIE, CBETOBHIC SIBIICHHUS.

2. dusnueckre MPUOOPHI U TMPOIENypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopnuie padomut u onvimel.

Ompenenenue eHbl eIEHUS Kbl K3MEPUTEIILHOTO MpUdopa.
N3mepenne paccTosiHUM.
N3mepenue 06bEéMa )KUIKOCTH B TBEPIOTO TEa.
Omnpenenenrie pa3sMepoB MabIX TEI.
N3mepenue TeMmiiepaTypbl MpU MOMOIIHM >KHAKOCTHOTO TEPMOMETpA H
JaTYNKa TEMIIePaTyPBHI.

AN

6. [IpoBeneHue wuccrneAOBaHMSI IO TMPOBEPKE THUIOTE3bl: NATbHOCTH MOJETA
1IapyKa, MyHIEHHOTO0 TOPU30HTANIbHO, T€M OOJbIIe, YyeM OOJbIlIe BbICOTA
mycKa.

Pa3pnen 2. IlepBoHayaibHbIE CBEeJCHUS] O CTPOCHHH BelleCTBA.

CrpoeHue BemiecTBa: AaTOMBl W MOJEKYNbI, UX pa3mepbl. OMBITHI,

JI0Ka3bIBAIOLIUE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBr>keHne yactull BemectBa. CBA3b CKOPOCTH JBIJKEHHMS YacTHUI[ C
Temriepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumonelicTBue dYacTHIL
BEIIECTBA: IPUTSHKEHUE U OTTAJIKWBaHHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpuctaminuecknx) Tei. B3auMOCBs3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSAX M HMX aTOMHO-MOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSTHHI BOJIBI.

Hemoncmpayuu.

1. HaOnronenue OpOyHOBCKOTO ABHKEHUS.

2. HaGmoaenue nuddysuu.

3. HabGmronenwue siBineHuit, OOBSICHSIIONIMXCS MPUTSIKEHUEM HIIA OTTAIKUBAHUEM

YaCcTHII BEIIECTBA.

Jlabopamopnwie pabomsl u onvimeol.

1. Ouenka quaMeTpa aToMa METOJOM PSOB (C UCTIONIB30BaHUEM GoTorpaduii).

2. OmbIThI 10 HAOTIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.



3. OmbIThI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKSHHUSI.

Paznen 3. /IBu:xeHMe M B3aUMo1eiCTBHE TeJl.

MexaHnnueckoe JBW)KEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBHKECHHE.
Ckopoctb. CpenHsii CKOPOCTb NpPU HEPAaBHOMEPHOM JBMKEHUHU. Pacuér nmytu u
BPEMEHHU JIBUIKCHUSL.

SBnenue wuHepHUU. 3aKOH UWHepUUU. B3auMmopeiicTBUEe Tel Kak MNpUYMHA
U3MEHEHUsI CKOPOCTH JABMXKEHUS Tel. Macca kak Mepa nHepTHocTu Tena. [lmoTHOCTh
BemecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMa BEILIECTBA.

Cuiia Kak XapakTepuCTHKa B3auMmonaeucTBus Teil. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHue CHIIBI ¢ IOMOLIBIO AMHAMOMETpA. SIBIEHHE TATOTEHUS M CHIIA
TsokecTd. Cuia TsbkecTH Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CroxeHue
CWJI, HANpaBIEHHBIX MO OAHOW mpsMoil. PaBHoneicTBytomias cui. Cuna TpeHUS.
Tpenue ckoIbXKEeHUs1 U TpEHUE NMOKOs. TpeHue B MpUpoIe U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHM4ecKoro IBHKEHUS Tela.

N3mepenne CKOpoCTH NPSIMOJIMHEMHOTO IBUKEHUS.

Habnronenue siBeHus HHEPIIUH.

Habnronenne nu3MeHeHus] CKOPOCTH MPU B3aMMOJICHCTBUU Tell.

CpaBHeHHME Macc MO B3aUMOJEHCTBHUIO TEN.

CnoxxeHue cui, HapaBJIEHHBIX IO OJJHON IPSMOM.

Jlabopamopnuie pabomut u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHHS (LIapUKa B >KUIKOCTH,

ok wnpE

MOJIENU 3JIEKTPUYECKOTO aBTOMOOWIISL U TaK Jlajee).

2. OrmpepeneHrue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WM IIapuka Io
HAKJIOHHOM IJIOCKOCTH.

3. Ompenenenue IIOTHOCTH TBEPAOTO TeA.

4. OnpITel, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopmariin)
MPY>KUHBI OT NPUII0KEHHOMN CHUIIBI.

5. OnpITB, NEMOHCTPUPYIOUIUE 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEIl U ra3oB.

Hasnenne. CriocoObl yMEHbBINICHUS W YBEIWYEHHUs AaBiieHUs. J[aBiieHue rasa.
3aBUCMMOCTh JaBJ€HUs Ta3a OT o0bEMa, Temmeparypel. Ilepemaya naBieHus
TBEPJBIMU TeJlaMM, >KUAKOCTAMU M ra3zamu. 3akoH [lackans. IlHeBMaTtuueckue
MaIllMHbI. 3aBUCHUMOCTH [IaBJICHHMSI JKHJAKOCTH OT TayouHsl. ['mapocratnueckuit
napanokc. CooOmratoruecs: cocyabl. [ uapaBimueckue MeXaHU3MBbI.

Atmocepa 3emsmm u armocepHoe napieHue. I[IpuyuHBI CyIIeCTBOBaHUSA
BO3AymHOM o6onouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOrO JaBJICHUS] OT BBICOTHI HaJ YPOBHEM MODS.
[TpuGops! 11 u3MepeHus aTMoc(hepHOro AaBICHUS.

JleicTBuEe KUIKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeO. BeITalKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxomnnaBanue.



Jemoncmpayuu.

3aBUCHUMOCTD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUAKOCTHIO U TA30M.

Coobmaronuecs cocybl.

I'mapaBnmueckuii mmpecc.

[IposiBnenue nerictBrst aTMOCHEPHOTO AABICHUS.

3aBUCUMOCTD BBITAJIKHUBAIOIICH CUITBI OT 00BEMA MOTPYKEHHOM YacTu Tena u

TJIOTHOCTHU KHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUJIKOCTH.

VYcmoBue maBaHus TEI: TUIABAHUE WJIW MOTPYKEHUE TEJT B 3aBUCUMOCTH OT

COOTHOUIEHUS IIJIOTHOCTEN TeJla U AKUJKOCTH.

Jlabopamopnuie pabomut u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHON B
YKUJIKOCTh YaCTH TEJIA.

2. OrmpepeneHre BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJO0, MOTPYKEHHOE
B JKUJIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHIIBI, IEHCTBYIOIIECH Ha TEJIO B
XKUJKOCTH, OT MaccChl Tea.

4. OnpITel, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh  BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIECH Ha TEJIO B KHUIKOCTH, OT 00bEéMa MOTPYKEHHOM B KUIKOCTh
YaCTH TEJIa U OT INIOTHOCTH JKUJAKOCTH.

5. KonctpyupoBanue apeoMerpa WM KOHCTPYHPOBAHHE JIOJAKU U OIpeIeTiCHUE
€€ rpy30l0AbEMHOCTH.

Paspnen 5. Pabora u MOIIHOCTB. JHEpPrus.

Mexanunueckas pabota. MOLTHOCTb.

ok wnE

o ~

[IpocThie MexaHWU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. lIpaBuiio
paBHOBecus peluara. [IlpuMeHeHne npaBuiia paBHOBECHUsl pbluara K OJIOKY. «30510Toe
npaBwio» MmexaHuku. KIIJ[ mpocTteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprusi. KuHernueckas ¢ = TNOTEHUUAJIbHAs  DHEPTHUS.
[IpeBpamnieHue OgHOTO BHJIa MEXAHMYECKOM DHEPTHHM B APYroil. 3aKOH COXpPaHECHMS
SHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. Tlpumepbl IpPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomst u onvimel.

1. OmnpeneneHue pabOTHl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKEHUU Teja TI0
TOPU30HTAIBHON ITOBEPXHOCTH.

UccnenoBanue ycinoBuil paBHOBECHUS pblyara.
N3mepenue KIIJl HaK10HHON ITIOCKOCTH.

o

N3yueHne 3aKk0Ha COXpAaHEHUSI MEXaHUYECKON DHEPTHH.
5

8 KVIACC



Paznen 6. TenyioBblie siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO--KHHETUYECKOW TEOPUH  CTPOCHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB MU MOJIEKYyJd. OMNbIThl, MOATBEPKAAIOIINE
OCHOBHBI€ TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPHH.

Mopaenu TBEPIOTO, IKUAKOTO M Ta3000pa3HOTO COCTOSIHUH  BeIlEeCTBA.
Kpucrannuueckue u amopduslie Tena. OObsICHEHUE CBOICTB Ta30B, JKUIKOCTEH M
TBEPABIX TEJI HA OCHOBE TMOJIOKEHHH MOJIEKYJISIPHO--KUHETHYECKON TEOpHU.
CmaunBaHue U KanWUIAPHBIE SIBJICHUS. TelIoBOe paclIuPEHHE U CIKATHE.

Temnepatypa. CBsi3b TeMmmnepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKEHHUS
yactull. Buytpennsiss oHeprusi. CrnocoObl HW3MEHEHHUS BHYTPEHHEW HSHEpPTruwu:
TeIIonepeaadya U coBepiieHue padoTel. Buasl Termonepenaydn: TEIIONPOBOIHOCTS,
KOHBEKIIHUS, U3ITYYEHHUE.

KonnuecTBO TEIUIOTHI. YIelbHAs TEIJIOEMKOCTh BelIecTBa. TeImiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIJIOBOTO OanaHca. [InaBnenue u oTBepieBaHue
KPUCTAJUTMYCCKUX BEIIECTB. YCNIbHAsA TeIioTa TuiaBieHus. IlapooOpa3zoBanme u
koHgeHcanus. Hcmapenue. Kumenuwe. VYaenbHas TemaoTa mapooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EpPHOTO aBICHHUS.

BnaxunocTs Bo3ayxa.

OHeprus TOIUIMBA. Y AeJIbHAS TEIUIOTAa CTOPAHMUS.

[Tpunnumel  paboTel  TeruoBbix auratenedt KIIJ[ TeroBoro mBurartesns.
TeroBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIEHUs] SHEPTHHU B TEIUIOBBIX MpoIieccax.

Hemoncmpauyuu.

Hab6mronenrne O6poyHOBCKOTO ABHKEHUS.

Hab6monenue nuddyzun.

HaGmoenue sBineHui CMauyMBaHUs M KalTWJUIIPHBIX SBIICHHM.
HaGmtoeHue TemnoBoro pacimpeHus Tel.

AN S

N3menenne paBieHus ra3a MpU HM3MEHEHUH O0bEMa M HArpEeBaHUM WIIH
OXJIAXKJICHUU.

[IpaBuna usmepeHus TeMnepaTypsl.

Bunae! Tenonepenaumn.

OxJaxaeHne Mpu COBEPIICHUH PaOOTHI.

. HarpeBanue npu coBepiiieHU# padOThl BHEIIIHUMHU CHUJIAMHU.

© o~

10 CpaBHeHUE TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.

11. HaGnroneHue KumeHus.

12. HaGmroieHre TOCTOSIHCTBA TEMITEPATYPHI MTPH TUIABIICHUH.

13. Moenu TEIIoBBIX ABUTATENIEH.

Jlabopamopnuie padbomut u onvimel.

1. OmnbIThI O OOHAPYKEHUIO ACHCTBUS CHJI MOJICKYJISIPHOTO MPUTSHKCHHUS.

2. OTBITHI IO BRIPAIIMBAHUIO KPUCTAILIOB TIOBAPEHHOM COJIM WITK caxapa.

3. OnpITel MO HAOMIONCHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, >KUAKOCTEH U
TBEPABIX TEIL.



4. Omnpenenenue JaBjiaeHus Bo3Ayxa B OajuioHe MINPUIIA.

5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JJABJIEHUS BO3lyXa OT €ro o0béma
Y HarpeBaHUs WU OXJIAXKICHUS.

6. IIpoBepka rumoTe3sl TMHEHHON 3aBUCHMOCTH JUIMHBI CTOJOWKA KUIKOCTH B
TEPMOMETPUUECKOUN TpyOKe OT TeMIepaTyphl.

/. HabmroneHnne W3MEHEHUsT BHYTPEHHEM DSHEPrMM Tella B pe3yjbTaTe
TeIUIonepeaun U paboThl BHEITHUX CHII.

8. HccnenoBanme sBIEHUS TEIUIOOOMEHAa TIPH CMENIMBAHUU XOJIOJHOW U

ropsiueu BOJIbI.

9. Omnpenenenue KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPHU TEILIOOOMEHE

C HarpeThIM METAJUIMYECKUM LIMJIUHIPOM.

10. Onpenenennie yneabHON TEMIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca UCIapeHusl.

12. OnipenenieHNEe OTHOCUTEILHOM BIIAKHOCTH BO3/IyXa.

13. OnpeneneHue yaenbHON TEIUIOTHI MIJIABICHHUS JIb/A.

Pa3zpnen 7. DnexkTpuyeckue 1 MATHUTHbIE SIBJICHHS.

Onektpuzauusa Ted. [[Ba ponxa snexkTpudeckux 3apsaoB. BzaummopeiicTBue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTB CHJIbI B3aUMOJAEHCTBHUSI 3apsSyKEHHBIX
TEJ OT BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXKAY TEJIaMH).

Onektpuueckoe mone. HampsxEHHOCTh anekTpuyeckoro mnois. [lpuHnun
CYNEPHO3ULIUU JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuueckux 3apsiioB. DIIEMEHTApHBIA 3IEKTPUUYECKUM 3apsi.
Crpoenue aroma. [IpoBOAHMKH M AUDIIEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsna.

DJIEKTPUYECKUH TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
HNctounnkn mOCTOSTHHOTO Toka. JIEHCTBUA dSJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B )KMJIKOCTSAX U razax.

Onektpuueckas  uenb. Cuma  Toka.  DJNEKTPUYECKOE  HAINPSIKEHHE.
ComnpoTtuBieHrne NpOBOJAHUKA. Y AEIbHOE CONMPOTUBICHUE BenlecTBa. 3akoH OMa i
ydacTka uend. IlociaenoBaTenbHOE U MapalIeIbHOE COEIUHEHNUE IPOBOJHUKOB.

PaGora u MoOWHOCTH 3JeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua.
DneKkTpudecKkre Iend M MOTPeOUTEeNnu 3NMeKTpuueckoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE MarHUTHL. B3auMoJeicTBHE NMOCTOSHHBIX MArHUTOB. MarnuTHoe
nosje. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHue Ui )KU3HA Ha 3emuie. OnbIT DpcTeaa.
MarHuTHOE 1o JEKTPUUYECKOro Toka. [IpuMeHeHne 31eKTpOMAarHuTOB B TEXHUKE.
JleficTBe MAarHUTHOTO TMOJs Ha IMPOBOJAHUK C TOKOM. OJEKTPOABUTATENb
IIOCTOSIHHOTO TOKA. Mcriosb30BaHue 3IIEKTPOABUraTeIe B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIOPTE.

Oneitel @apages. SBneHue snekTpoMarHuTHOM MHAyKuuu. lIpaBuno JleHna.
OnextporeHeparop. CrnocoObl MONy4YeHUS JIEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX UCTOUYHUKAX YHEPTHH.



Jemoncmpayuu.

©ooN O~ WDNRE

DnekTpusanus Ted.

JIBa pozaa 27IEKTPUUECKUX 3apsA10B U B3aUMOJACHCTBUE 3apSHKEHHBIX TEIl.
YCTpOUCTBO U IEUCTBUE MIEKTPOCKONA.

OnexTpocTaTudyecKkas HHAYKIHSL.

3aKOH COXpaHEHUS AIEKTPUUYECKUX 3aPsI/I0B.

IIpOoBOIHUKH U ANDIIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

M cTOYHNKY OCTOSIHHOTO TOKA.

. JleMcTBUSA ANEKTPUIECKOTO TOKA.

10 DIEeKTPUUECKHUI TOK B KUIKOCTH.

11.T"a30Bbl# pa3ps.

12. I3mepeHune CHUiIbl TOKa aMIIEPMETPOM.

13. I3mepenue 2IIeKTPUIECKOTO HAMPSHKEHUS BOJIBTMETPOM.

14. Peoctat 1 Mara3uH COMpPOTHBIICHHA.

15. B3aumoeicTBrE MOCTOSTHHBIX MArHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/eJCHUs MTOTIOCOB MarHUTA.
17. MoaenupoBaHre MarHUTHBIX TTOJICH MOCTOSSHHBIX MarHUTOB.

18. OmeiT Dpcrena.

19. MaruuTHOE 10JIe TOKa. DJIEKTPOMArHHT.

20. [leficTBEe MarHUTHOTO TIOJISI HA TPOBOAHUK C TOKOM.

21. DnexTpoaABUTATENh MOCTOSHHOTO TOKA.

22.VccnenoBaHue SIBIICHUS JICKTPOMArHUTHOW WHITYKITHH.

23. OneiTel Dapames.

24.3aBUCMMOCTh HANpPaBJIICHUS HMHAYKIMOHHOTO TOKa OT YCJOBHH ero

BO3HHMKHOBCHHA.

25. DIeKTporeHepaTop NOCTOSSHHOTO TOKA.
Jlabopamopnuie padbomut u onvimel.

1.

o 0k ow

OmbITel  TIO  HAOMIOJEHUIO JJIEKTPU3AIMU Tel HUHAYKIHEH U 1pH
COIPUKOCHOBEHUH.

UccnenoBanue OeWCTBUS AIEKTPUYECKOTO TMOJISI HAa MPOBOJHHUKA U
TUAJIEKTPUKH.

COopxka u mpoBepKa padOTHI AIEKTPUIECKOH IEMH MTOCTOSTHHOTO TOKA.
N3mepenue u peryinupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa, WAYLIETO YEPE3 PE3UCTOP, OT
COTPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUSI Ha PE3UCTOPE.

OMBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JEKTPUUYECKOTO COMPOTUBICHUS
MIPOBOJHUKA OT €r0 JUTHHBI, TUIOIIA/IM OTIEPEYHOro CEYEHHUs U MaTepuaa.
IIpoBepka mpaBwiia CIOXKEHUS HAIPSHKEHUM IPU  IIOCIEA0BATEIBHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.



9. IlpoBepka mpaBwia A CHJIbl TOKAa HpPHU HapalIeIbHOM COEIUHEHUH
PE3UCTOPOB.

10. Onpenenenuie pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOUTHOCTH NEKTPUUECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

12.VccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JIAMIOUKy, OT
HaIIpsDKECHUSI Ha HE.

13. Onpenenenue KIIJI mHarpeBartens.

14. ViccnenoBanre MarHUTHOTO B3aUMOJICHCTBHS TOCTOSTHHBIX MarHUTOB.

15. VI3yueHre MarHuTHOTO MOJISl MOCTOSIHHBIX MarHUTOB IIPU UX OOBbETUHEHUU U
paszieneHun.

16. VccnenoBanue aeiCTBUS 3JEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOACHUCTBUS KAaTYIIKU
C TOKOM U MarHuTa OT CHJIbl TOKA U HaIpaBJIeHUs TOKA B KaTYyIIIKE.

18. M3yueHne neiicTBUSI MAarHUTHOTO TIOJISI HA TIPOBOTHHUK C TOKOM.

19. KoHcTpyupoBanue U u3ydueHue padoThl 3IEKTPOIBUTATEIS.

20. Uzmepenne KI1/] anexTpoaBUraTeIbHON YCTAaHOBKH.

21.0mpITBI  TIO  MCCJENOBAaHUIO SIBJICHHUSI 3JIEKTPOMAarHUTHOM — MHIIYKIMH:
UCClIeZIOBaHNE U3MEHEHUI 3HaUeHNs U HalpaBJiIeHNUs WHAYKIMOHHOTO TOKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPE/IMETA

Nzydenne pusuku Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAMPABICHO HA

JOCTI)KCHUE JIMYHOCTHBIX, METalpeIMETHBIX M TPEAMETHBIX 00pa30BaTeIbHBIX
PE3yNbTATOB.
JIMUHOCTHBIE PE3YJIBTATDI:

B pesynbrare uzydenust Gpu3ukd Ha ypOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUS Y

oOyyatorerocst 0yayT chopMHpPOBaHbBI CIAEAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

] mposiBIIEeHHE MHTEpEca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
buznyeckoi HayKH;

] IEHHOCTHOE OTHOIIEHHE K JOCTUKEHUAM POCCUICKUX yUEHBIX--(DU3HKOB;

2) rpa:kKIaHCKOr0 U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

] TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYX/JIE€HUHU OOILECTBEHHO 3HAYMMBIX U
ATHUYECKHUX MpPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHHM
buzukwy;

] oco3HaHHE BaXHOCTH MOPAJIbHO--3TUYECKUX TPUHIUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHUSA:

] BOCHpHATHE SCTETHMYECKUX KAdyeCTB (PU3MUECKON HayKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMA:



] oco3HaHHME IIEHHOCTH (PU3WYECKON HAayKh KakK MOIIHOTO MHCTPYMEHTa
IIO3HAHWS MHpA, OCHOBBI DPA3BUTHS TEXHOJIOTMM, Ba)KHEWINEH COCTaBIIAIOLICH
KYJbTYpBI;

(] pa3BUTME HAYYHOW JFOOO3HATEIBHOCTH, HMHTEpEca K MCCIEI0BaTENbCKON
JEATEIbHOCTH;

5) popMupoBaHus KyJabTyphl 310POBbS U SMOIHMOHAJIBHOI0 0J1ATONOJIYYHS:

(] oco3HaHHMe IIEHHOCTH Oe30macHoro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHpEe, BaXXHOCTH TPaBWJI 0e30IacHOro IOBEACHUS Ha
TpPaHCIOPTE, Ha JOpPOrax, C BJIEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAHHEM B
JIOMAIIHUX YCJIOBUSIX;

) chopMHpPOBAHHOCTH HaBbIKA PEQIIEKCUH, IPU3HAHNUE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'O0 K€ [paBa y APYyroro 4ejoBeKa;

6) Tpy10BOr0 BOCTIUTAHUSA:

[] aKTMBHOE YyYacTH€ B pEUICHWU MPaKTHUYECKUX 3aJay (B paMKax CEMbH,
00pa3zoBaTeIbHON OpraHU3aIliy, TOpoJa, Kpasi) TEXHOJOTUUECKOW U COLUATbHON
HAIPABJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3MUECKUX 3HAHUK;

] MHTEpeC K MPAaKTHYECKOMY MU3YYEHHUIO PO eccuil, CBI3aHHbIX C (PU3UKOM;

7) 3K0JI0TM4€eCKOr0 BOCTIUTAHUSA

(] opueHTauus Ha NpPUMEHEHHE (U3MYECKUX 3HAHUM I pelieHus 3agady B
o0nacTy OKpyXarouieil cpelpl, IUIAHUPOBAHMUS IMOCTYIIKOB M OLIEHKH UX
BO3MOYKHBIX MOCIIEICTBUM [l OKPYKAIOLIEH Cpebl;

] oco3HaHHME TIJIOOAJIBHOTO XapakTepa SKOJOTMYECKUX MpoOieM M MyTed ux
penieHus;

8) amanTranum K WU3MEHSAKIIUMCH YCJIOBHAAM COLHMAIBHON W TNPHPOIHOI
cpenbl:

] moTpeOHOCTh BO B3aMMOICUCTBUH MPU BHIIIOJIHEHUU UCCIEA0BAHUN U TPOECKTOB
bu3nueckoit HanpPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JPYTHX;

(] TMOBBIIIEHWE YPOBHSA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NESATEIBHOCTD;

] moTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (HOPMYyIUPOBATH
UJIeH, IOHSATHS, TUTIOTE3bI O QU3HUUECKUX 00BEKTaX U SIBICHUSIX;

] oco3HaHue neUIIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 001acTH
buzukwy;

] mIaHUpOBaHUE CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA,
] cTpeMiieHHe aHAJIU3UPOBATh U BBISBISTH B3aMMOCBSI3U MPHUPOBI, 00IECTBA U
HKOHOMHKH, B TOM UHUCJIE C HCITIOJIb30BaHNEM (PU3NUECKUX 3HAHUIA;

[] OleHKa CBOMX JEHUCTBUM C Y4YETOM BIMSHHUS HA OKPYXKAKOUIYI0 Cpenay,
BO3MOXXHBIX TJI00ATBHBIX TOCTIEACTBHA.

METANIPEAMETHBIE PE3YJIbTATBI



B pe3ysnbTare ocBoeHMs IporpaMmsl MO (pU3MKE Ha YPOBHE OCHOBHOT'O OOLIETO
oOpa3oBaHusi y oOyuaromerocs OyayT chOpMHpPOBaHbl MeTampeAMeTHbIE
pe3yJbTaThl, BKIIOYAIOLIME I103HABATENbHbIE YHHUBEpCAJbHBIE yueOHbIE JIEHCTBUS,
KOMMYHUKATUBHBIE  YHHUBEpPCAJIbHBIE  y4eOHBIE  JIEHCTBHUS,  PETYIATUBHBIC
YHUBEpCaJIbHbIe y4eOHbIE IeHCTBUSL.

ITo3HaBaTe/ibHBIC YHHBepPCcAJbHbIE y4eOHbIe el CTBUS
ba3oBrble Jornyeckue aeicTBus:
® BBIIBIAT M  XapaKTEPH30BAaTh CYIICCTBEHHBIE MpPHU3HAKH OOBEKTOB
(sBNIEHUN);

® YCTAaHABJIMBATH CYIIECTBCHHBIN NMPU3HAK KIACCH(HUKAIMH, OCHOBAHUS IS

0000IIICHUS U CPAaBHEHMUSI;
® BBIIBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHSI B PAacCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOIIOIEHUAX, OTHOCSIIUXCS K (PU3NUECKUM SBICHUSAM;

® BBIIBIATH MPUYUHHO--CIEACTBEHHBIC CBS3M TPU HU3YUYECHUH (PUINIESCKHUX
SBJICHUH M MPOLIECCOB, JIENaTh BBIBOJBI C UCIOJIB30BAaHUEM JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOUEHUH, BBIIBHTaTh THIIOTE3I O B3aWMOCBSI3AX
(bu3nYecKNX BEIUYNH;

® CaMOCTOATEIBHO BBIOMPATh CIOCOO pelleHus yuyeOHOW (u3nuecKkod 3agaudu
(cpaBHEHHE  HECKOJBKMX  BAapUMAHTOB  pELIEHHUs, BbIOOp  Haumbojee
MOJXOSAIIEr0 C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKue AeiiCTBUA:

® JWCTOJB30BATH BOMPOCH KaK UCCIIEOBATEIHCKIUI HHCTPYMEHT MTO3HAHMS,

® TPOBOJIUTH MO CAMOCTOSITEIIEHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bu3MUecKHii  AKCIIEPUMEHT, HEOONbIIOe HCCIeAOBaHUE  (PU3UIECKOTO
SIBIICHWS,

® OIIEHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIIHIO, MTOTYIECHHYIO
B XOJI€ MCCJICIOBAHMS WM SKCIIEPUMEHTA;

® CcaMOCTOATENbHO (HOpPMYyTUpPOBaTH O00OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OIBITA, HCCIICIOBAHMS;

® TPOTHO3UPOBATH BO3MOXHOE AajbHEHIIee pa3BUTHE (PU3NIECKUX ITPOLIECCOB,
a TaKKe BBLIBUTATh MPEANONIOKECHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora ¢ undopmanmeii:

® [PUMEHSTh PAa3IUYHBIE METOJbI, HHCTPYMEHTBHl M 3alpoChl MPHU IOHCKE U
orbope uHGpOpPMALMM WM JAHHBIX C Y4E€TOM TNPEJIOKEHHOU YyueOHOM
¢busnueckoi 3anaun;

® AHATM3WUPOBATh, CHUCTEMATH3MPOBATh W HHTEPIPETHPOBATH WHEOOPMAIHIO

pa3IMYHBIX BHIIOB U (DOPM MIPEICTABIICHUS;

® CaMOCTOATENbHO  BBHIOMpaTh  ONTUMAIbHYIO  (opMy  TIpeacTaBICHUS

WHGOpPMAIMH U WJUTIOCTPUPOBATH PElIaeMbIe 3314l HECTOKHBIMU CXEMaMH,
ararpaMMaMu, HHOM rpadukoi 1 X KOMOMHAIUSIMH.



KOMMyHI/IKaTI/lBHLIe YHUBEPCAJIBHBIC y‘leﬁHbIe JelcTBHUA:

B XoAe OOCYXJeHus Y4yeOHOro MmaTepuasna, pe3yJIbTaToB JaOOpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKTaeMOW TEMBI H
BBICKAa3bIBaTh HJIEW, HAICJICHHBIE HA pEIICHHE 3aJadyd W TOJJAEp)KaHue
OJ1aro)enaTeaTbHOCTH OOIICHHUS;

COIIOCTABIISITh CBOM CYXKJIEHUS C CY)KICHUSAMH APYTUX YYaCTHHKOB TUAJIOTA,
OOHapYXHUBATh Pa3IMYNe U CXOJCTBO IMO3UIIHIA;

BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U ITMCHbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEICTABIATh PE3YIbTAThl BBHIMOJIHEHHOTO (DPU3UYECKOTO OIBITa
(9KCIepuMeHTa, UCCIIeOBAHMS, TIPOCKTA);

MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W MHIWBUAYATbHON
paboTHI IPH pelIeHNH KOHKPETHOH (pu3nuecKoit mpooIeMbl;

MPUHAMATH LIEJTH COBMECTHOM JEATENbHOCTH, OPTaHU30BBIBATh JCHCTBUS TI0
e€¢ JTOCTH)KEHHUIO: pacIpenelsiTh Posi, 00CYKAaTh MPOIECCHl U Pe3yIbTaThI
COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOIEH;

BBINOJTHATH CBOIO YacTh Pa0OTHI, JOCTHTas Ka4eCTBEHHOTO pe3yibTara Io
CBOEMY HAIpPABJICHUIO W KOOPIUHHUPYSI CBOU NEHCTBHSA C IPYTHMMHU YICHAMHU
KOMaH/Ibl;

OLIEHWBATh KA4eCTBO CBOETO BKJAJa B OOMIMI TMPOAYKT MO KPUTEPHUSM,
CaMOCTOSITEIBHO C(HOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSL.

PeryasiTuBHbIe yHUBEpCcaJIbHbIE YueOHbIE 1eiicTBUS
Camoopranuszanus:

BBISIBIISITH MPOOJIEMBI B JKU3HCHHBIX M YUCOHBIX CHTYAIUSIX, TPEOYIOIIHMX IS
pereHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATBHCS B  PA3NIMYHBIX  IOAXOJAaX  NPHHATHS  PCHICHUHN
(MHIMBHyallbHOE, TIPUHSATHE PEIICHUS B TPYIIE, NPUHATHE PEUICHUN
rpymmoii);

CaMOCTOSITEIBHO COCTABJISATh AITOPUTM pelieHus (HU3NUecKor 3amaud WUIu
TJIaHa MCCIIEOBAaHUS € YYETOM MMEIOIIMXCS PECypCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh Npe/laracMble BApUAHTHI PEIICHUH;
JieNiaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOROHTpOJ'lb, 3MOIMOHAJIbLHBIN NHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallMM U MIPEeAJIararh IjaH €€ U3MEHEHUS;
OOBSACHATH  NPUYMHBI  JOCTWXKEHUS  (HEAOCTHMXKEHHUS)  pe3yJbTaToB
NesITeIbHOCTH, 1aBaTh OLEHKY IPHUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCII€ B XOJ BBIMOJIHEHUS
(u3NYIECKOro NCCIIEIOBAHUS WM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIIMUXCS ~ CUTyallud, YCTAHOBJIEHHBIX  OIIMOOK,  BO3HUKIIHUX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjIbTaTa LIeJU U YCIOBHIM;



CTaBUTh ce0d Ha MECTO JPYTroro 4YeJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTroro;
IpU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelIeHUuU (PU3NYECKUX 3a/1ay WU B
YTBEPKACHUSAX HAa HAYYHbIC TEMBI U TaKOE KE MPaBO JAPYTOro.

HNPEAMETHBIE PE3YJIbTATDI
K xonmy oOyuenus B 7 Kjacce mpeaMeTHbIE pe3yJabTaThl HA 6a30BOM ypOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCSl YMEHUI:

UCIIOJIb30BATh MOHATUSA: (PU3NYECKUE U XUMHUYECKUE SIBICHHUs, HaOII0ACHNUE,
AKCIIEPUMEHT, MOJIEb, TMIOTE3a, €AMHMIBI (PU3NYECKUX BEIUYMH, aTOM,
MOJIEKyJla, arperatHble  COCTOSIHMS  BemlectBa  (TBEpAOE,  MKHUJKOE,
razoo0pa3sHoe), MEXaHUYECKOE IBMKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHENHOE), TPaeKToOpusl, PaBHOACWUCTBYIOINAs cuia, JedopMarus
(ympyrasi, miactTuueckas), HEBECOMOCTb, COOOIIAIOIIUECS] COCY/IBI;

pa3nuuaTh sBIeHUS (IUQdy3usi, TEIUIOBOE IBM)KEHHE YaCTHIl BELIECTBA,
paBHOMEpHOE  JBWXKEHUE,  HEPaBHOMEpPHOE  JBWKEHHE,  HHEpPLHUS,
B3aMMOJICUCTBUE TeEJI, paBHOBECHE TBEPHABIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHUs, Tiepeadya JaBieHHs] TBEPABIMU TeNaMU, KUAKOCTSIMH U Ta3aMH,
aTMocepHOoe JaBlieHUE, IUIaBaHUE TeJl, IPEBpAIlCHUS MEXaHU4YEeCKOH
SHEPruM) IO OINHCAHUIO HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
J€MOHCTPUPYIOUINX JaHHOE (PU3MUECKOE SIBIICHUE;

pacmo3HaBaThb  NPOSIBIEHWE  M3YYEHHbIX  (PU3WYECKUX  SBICHUA B
OKpYy’)KalollleM MHpe, B TOM 4Hcie (U3NYECKHe SBJICHUS B MPUPOJE:
MpPUMEPHl ABWKEHHSI C PA3NMYHBIMH CKOPOCTSIMH B JKUBOM U HEKUBOU
pUpoAe, MACUCTBHE CHUJIbl TPEHHS B NPUPOAE U TEXHUKE, BIUSHUE
aTMoc(epHOro NaBiieHUs Ha >KMBOM OpraHu3M, IUIaBaHUE pbIO, pblyard B
TeJe YellOBeKa, NMPU 3TOM IMEepPEeBOJUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIICIISATh CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (DU3UUECKUX SBJICHUN;
OIMCHIBATh M3yYCHHBIE CBOMCTBA TeN M (PU3HUECKUE SBIICHUS, UCIOJb3YS
¢u3nueckue BeIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, YTh,
CKOpPOCTb, CPEJHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tela, cuja
TpeHHUsl, AaBieHue (TBEPIOTO Tema, KUIAKOCTH, ra3a), BHITAIKUBAIOIIAs CUIIA,
MexaHudeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT  CHJIBIL,
KO3 (ULIMEHT TOJe3HOro JEUCTBUSI MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJIbHAS  DHEPrusi), MpHU ONHUCAHUU TMPABWIBHO TPAKTOBATh
(Gu3MYECKUl CMBICI MCHOJIb3YEMBIX BEIMYMH, UX O0O3HAUCHMS] U €IMHMIIBI
¢u3NYecKnX BETUYMH, HAXOAWTb (OPMYINBI, CBS3BIBAIOUINE JIaHHYIO
(GU3MUECKyl0 BEJIMYMHY C JPYTMMU BEJIMYMHAMU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHHS U IPOIECCHI,
WCIIONb3Ysl TMpaBuiia CIOXKEHMsS cuil (BIOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (Oy0ka),



«30JI0TOE€ TPABUJIO» MEXAHHUKH, 3aKOH COXPaHEHHMS] MEXaHWYECKOW dHEPIuH,
MPpU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3alUCHIBATH €r0
MaTE€MaTHUYECKOE BBIPAKECHHUE;

O0OBACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYNHHO--CJICJICTBEHHBIE CBA3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHUX
miaroB ¢ omopoil Ha 1-2 W3y4YEeHHBIX CBOWCTBA (DU3MYECKUX SIBICHUH,
(hU3UYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3a7a4u B 1—2 nelcTBUS, UCTIONIB3Ys 3aKOHBI M (DOPMYJIBL,
CBSI3bIBAIOININE (PU3MUECKHE BEJIMUMHBI: Ha OCHOBE aHAJIU3a YCJIOBUS 3aJlauu
3alMChIBaTh KPaTKOE YCIOBUE, MOACTABIATh (U3UUECKHE BEITUYUHBI B
dbopMynbl M NPOBOAUTH pPACcU€Thl, HAXOAUTh CIPABOYHBIC JAHHEIE,
HE0OXOIMMBIE JIJISl PEIIeHUs 3a/1a4, OICHUBATh PEATTMCTUIHOCTh TOJTYYeHHOMN
(hU3UYECKON BETUUNHBI;

pacmo3HaBaTh MIPOOJIEMBI, KOTOpPhIE MOXKHO pEUIUTh NpPHU TMOMOIIU
(U3UYECKUX METOJIOB, B OMHCAHUM HCCJICIOBAHUS BBIJCISTH MPOBEPSIEMOE
MpeanoyoxeHue (TUnoTesy), pa3audarb U UHTEPIPETUPOBATH MOTYYECHHBIN
pe3yabTaT, HAaXOAWTh OIIMOKM B XOJE OIBITA, JeNaTh BBIBOABI IO €ro
pe3yabpTaTaMm;

MIPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (DU3NYECKUX SBICHUM WU (U3UIECKUX
CBOMCTB Tei: (GOpMyIHpPOBATH IMPOBEpPSIEMbIE MPEANOIOKEHUS, COOUpaTh
YCTAHOBKY W3 TPEAJIOKEHHOTO 00OpYy/IOBaHMs, 3alUCHIBATH XOJ OIbITA U
(bopMyIHpOBaThH BHIBOJIBI;

BBITIOJTHSATH MPSMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MAacChl Tesla, 00bEMA,
CWIBI W TEMIEPAaTypbl C HCIOIH30BAHUEM aAHAIOTOBBIX U IU(MPOBBIX
MpuOOpOB, 3aMKChIBATh TOKa3aHUs MNPUOOPOB ¢ YYETOM  3aJaHHOU
a0COIOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJIUTH UCCJIEAOBAHWE 3aBUCHUMOCTH OJHOU (PU3UYECKON BEIMYHUHBI OT
IPYroll C WCHOJIB30BAHUEM TIPSIMBIX M3MEpPEHUN (3aBUCUMOCTH IYTHU
PaBHOMEPHO JABHXKYIIETOCS TeJda OT BPEMEHH JBUKEHUS TeJa, CHUIIbl TPEHUS
CKOJIbKEHHUS OT Beca Tea, KadecTBa OOpabOTKM TOBEpXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJA CONPUKOCHOBEHHMS TEJ, CHUJIBI
YIPYTOCTH OT YJIMHEHUS NPYKHUHBI, BBITAIKUBAIONMIEH CHIIBI OT 00BEMaA
MOTrPYKEHHOM YaCTH Tejla U OT TUIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJNa, OT TJIyOMHBI, Ha KOTOPYIO TOTPYKEHO TeNO, YCIOBUMN
MJaBaHMsl TeJ, YCIOBUW paBHOBECHUs] pbhlyara W OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUU YYEOHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY U BBITIOJIHSTH
U3MEPEeHUSs, CIeays TNPEIT0oKeHHOMY IUlaHy, (UKCHPOBATh PE3yJIbTAaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYHH B BHJIC TMPEIOKCHHBIX
TabnuIl ¥ rpa)UKOB, AEJIaTh BHIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHMUS;
MPOBOJUTh KOCBEHHBIE W3MEpeHHs (U3MUECKHX BEIUYHH (IJIOTHOCTh
BEIIECTBA JKUAKOCTU U TBEPAOTO TeEJa, CUJIa TPEHUSI CKOJIbXEHUS, TaBJICHUE



BO3/1yXa, BBITAIKMBAIOIIAs CHJA, JEHCTBYIOIass Ha MOTPYXKEHHOE B
AKHUJKOCTh TeJI0, KOA()PUIMEHT NOJE3HOTO IEUCTBUS POCTHIX MEXAHNU3MOB),
clleysl IPeUI0KEHHON MHCTPYKLIMU: IPY BBIMOJIHEHUN U3MEPEHN cCOOMpaTh
OKCHEPUMEHTAIFHYIO YCTAaHOBKY M  BBIUMCIATH 3HAYCHHE HCKOMOM
BEJINYMHBI;

coOirofaTh MpaBUia TEXHUKH O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIMITEI EUCTBUS TPUOOPOB U TEXHUIECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAWHAMOMETpP, COOOIIAIONIUECS COCYIbl, OapomeTp, phlyar,
TIOJIBMKHBIN M HEMOIBYKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh  NPUHIUIBl  JACUCTBUS  U3YYEHHBIX NPUOOPOB U
TEXHHUYECKHX YCTPOWCTB C ONOpPOM Ha HX ONUcaHus (B TOM YHCIE:
NOJIIMITHUKYA,  YCTPOWCTBO  BOJONPOBOJA, TUIPABIMYECKUH  IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, APEOMETP), UCIOJIb3Ys 3HAHUS O
CBOMCTBaxX (hM3MUYECKUX SIBJICHUM UM HEOOXOIuMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOAUTh HH(OPMAIUIO O NPUMeEpax) MPaKTUIECKOTO
WCTIONB30BaHUS (U3WYECKUX 3HAHUH B TIOBCEJHEBHOW JKM3HH IS
obecrieueHust 6€30MaCHOCTH MIPHU OOpaIeHUH ¢ IPUOOPAMU U TEXHUUECKUMU
YCTPONCTBAaMH, COXpAHEHUS 3710POBbs U COOJIIOACHHSI HOPM 3KOJIOTUYECKOTO
MIOBEJIEHUS B OKpY>KalolleH cpene;

OCYIIECTBJIATh OTOOp HCTOYHHMKOB HHpopmauuu B HMHTepHeTe B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMXCS
3HaHUH W TyTéM CpaBHEHHS] PA3IMYHBIX HCTOYHHUKOB  BBIACIATH
uHpOpMAIMIO, KOTOpas SBISETCS NPOTHBOPEUYMBOM MM MOXET OBITh
HEJIOCTOBEPHOII;

UCIOJIb30BaTh MPHU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN HAyIHO--TIOMYJISPHYIO
auTepaTtypy (U3NYECKOro COJEp)KaHus, CIpaBOYHbIE MaTepUalbl, PECypPChl
cetru MuTepHeT, BuageTe NpuéMamMH  KOHCIEKTHUPOBAHHS  TEKCTa,
npeoOpazoBaHus HHPOPMALIMK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—-3 WCTOYHUKOB WH(pOpManuu (PU3NYECKOTO COJEPKaHUS, B TOM
quclie MyOJUYHO JeNaTh KpaTKhue COOOILIEeHUsl O pe3yibTaTax MPOEKTOB WUIIU
y4eOHBIX HCCIEIOBaHUI, MPU 3TOM TPAaMOTHO HCIOJIb30BATh H3yYCHHBIN
MOHATUHHBIA ~ ammapaT Kypca (U3WKH, COMPOBOXKIATh BBICTYIUICHHE
MpE3EHTALNEN;

IpU BBINOJIHEHUN YYE€OHBIX MPOEKTOB M UCCIEAOBAHUN pacmlpenensiTh
0053aHHOCTH B TPYMIE B COOTBETCTBHUH C IIOCTABICHHBIMU 3aJlauaMH,
CIEIUTh 3a BBIMOJIHEHUEM TIUIaHAa JIeWCTBUM, aJ€KBATHO OIICHUBATh
COOCTBEHHBI  BKJIQJ] B  JACATEIBHOCTh  TPYNNBl,  BBICTPAaUBaTh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE, YUYUTHIBAas MHCHHE OKPYKAFOIIIUX.



K xonmy oOyuenus B 8 kjacce mpeaMeTHbIe pe3yiabTaThl HA 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh IMOHATUSA: Macca W pa3Mepbl MOJEKYJI, TEIJIOBOE IBHKCHUE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUSI BELIECTBA, KPUCTAUIMYECKUE U
aMmop(gHBIC Tella, HACBIIICHHBIM W HEHACHIIIICHHBIN Map, BIAKHOCTh BO3AyXa,
TEeMIlepaTypa, BHYTPEHHSSI SHEPrusi, TEIJIOBOW JBUTATellb, JIEMEHTAPHBIN
AJIEKTPUYECKUM 3apsifi, JIEKTPUUECKOE I0JI€, MPOBOJHUKUA M JAUAJIEKTPUKH,
MMOCTOSIHHBIN AJIEKTPUYECKUIM TOK, MATHUTHOE TIOJIE;

pasnuuaTh SBIEHHS (TEIUIOBOE paCIIMPEHHE W C)KaThe, TeIuiomnepeaaya,
TEIJIOBOE pPABHOBECHE, CMAauMBaHUE, KAMWUIAPHBIC SIBIICHUS, HCHApEHUE,
KOHJICHCAIlUs, IUTaBJICHUE, KpHCTaUM3alus (OTBEepJeBaHHUE), KHIICHUE,
Terionepeiada (TerI0nPOBOIHOCTh, KOHBEKITUS, U3TYUEHHUE), SICKTpU3aIUs
TeJ, B3aUMOJICHCTBUE 3apsiIOB, JECHUCTBUSA AJIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMBIKaHHE, B3aWMOJICHCTBHE MAarHWTOB, JCHCTBHE MAarHUTHOTO ITIOJS Ha
MPOBOJHUK C TOKOM, OJJICKTPOMAarHWTHas WHAYKIHSA) 1O OMUCAHHUIO HX
XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JTaHHOE
(dhu3udecKoe sSBICHHE,

pacro3HaBaTh  MPOSIBIEHWE  M3YUYCHHBIX  (U3UYECKUX  SBJICHUU B
OKpY)KalIleM MHpE, B TOM 4YHClIe (Hu3NUecKue SBICHUS B MPHUPOJC:
MMOBEPXHOCTHOE HATSKEHUE U KaMWJIIIPHBIC SIBIICHUS B IPUPOJIC, KPUCTAIIIBI
B npupone, u3nydenne CoJIHIIA, 3aMep3aHHE BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, SJCKTPUUYECKHE SBICHUS B
atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE ITOJIE 3eMIIH,
npeiid MOoNIIOCOB, POJIb MAarHUTHOTO TIOJISI Ji XKW3HU Ha 3emiie, TOJISIPHOE
CUSIHHE, TIPH 3TOM NIEPEBOAUTH MPAKTHYECKYIO 3a7a4y B YICOHYIO, BBIJCIIATh
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SBICHUM;

OMHCBHIBATh M3YYCHHBIC CBOMCTBA TeN W (HU3UUYCCKUE SIBICHHS, HCIIOJIB3YS
(du3uyecKkue BETUYUHBI (TeMIlepaTypa, BHYTPEHHSI JHEPTUs, KOJIUYECTBO
TEIUIOTHI, YJeJIbHas TeIIOEMKOCTh BEIIECTBA, yACIbHAs TEIJIOTA IUIaBJICHHUS,
yJAelbHas TeTUIOTa MapooOpa3oBaHus, yaeIbHas TeIUIOTa CTOPaHUs TOILINBA,
KOA(pPUIIMEHT T0JIE3HOTO JEWCTBUSA TEIUIOBOM MAITMHBI, OTHOCHTEIbHAS
BJIIAJKHOCTh BO3JyXa, SJEKTPUYECKUN 3apsij, cuia TOKa, 3JIEKTPUYECKOE
HanpspKEHUE, COMPOTHUBJICHHE TMPOBOJHUKA, YIAEIBHOE COMPOTHUBIICHUE
BEIlIECTBa, pabOTa W MOIIMHOCTh JJIEKTPUYECKOTO TOKAa), MPU OMHUCAHUU
MPaBUJILHO TPaKTOBAaTh (U3UYECKUH CMBICI HCIIOJIB3YEMBIX BEIWYHH,
0003HaUYeHUS W €IUHMIBI (U3NYECKHX BEIWYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (PU3WYECKYIO BEIMYUHY C JAPYTUMU BEIMYMHAMH,
CTpPOUTH rpadKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEIHYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3NUYECKUE SIBICHHUS W MPOIECCHI,
WCIIOb3Ysl OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO--KHHETHYECKONH TEOpUH
CTPOCHHMSI BEILIECTBA, MPUHIIUI CYMNEPNO3ULIUU MOoJeHd (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHMs 3apsaa, 3akoH Oma ajid ydyacTKa LeMH, 3aKOH



Jlxoynsa—JIeHna, 3aKOH COXpaHEHUs! SHEPIUH, IIPU ATOM J1aBaTh CIOBECHYIO
(OpMyIHpPOBKY 3aKOHA U 3alIMCHIBATh €I0 MATEMATHUYECKOE BBIPAKEHUE;
OOBSICHATh (PU3MUECKHE MpPOLECChl W CBOICTBa Ted, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSACHEHUE M3 1—2 JIOTMYECKHUX
maroB ¢ onopoil Ha 1—2 H3y4yeHHBIX CBOICTBA (PU3MYECKUX SIBICHUM,
($u3NYeCcKNX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIe 3a7a4i B 2—3 E€WCTBUS, UCIIOIb3YS 3aKOHBI U (DOPMYJIBL,
CBsI3bIBaIOIIME (hPHU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a7auu
3aIMCBHIBAaTh KPAaTKOE YCJIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUI PELICHUS
3aJa4d, BBIOMpATh 3aKOHBI U (QOpPMYJbl, HEOOXOIUMBIE Uil €€ pEeLIeHHUs,
MPOBOJAUTH pacy€Tbl M CpPaBHUBATh IIOJIYYEHHOE 3HAYeHUE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMU JITAHHBIMY;

pacmo3HaBaTh HIpOOJIEMBbl, KOTOpPHIE MOXHO pEUIUTh MpU [OMOIIU
¢u3nYecKuX METOJO0B, HCIONB3Ysl OINMCAHUE MCCIeIOBaHMs, BBIIACIAThH
IIPOBEPSIEMOE  TPEAINOJIOKEHUE, OLEHUBATh  IPAaBWIBHOCTH  IOPSIKA
IIPOBEJICHUS UCCIIEI0BAHNs, AEJIaTh BEIBOJBI;

MPOBOJUTH OMBITHI 0 HAOMIOJEHUIO (PU3UUECKUX SBICHUN UM PU3NYECKUX
CBOMCTB TeJl (KanWUISIPHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro
o0BbEMa, TemrepaTypbl, CKOPOCTH IpPOLIEcCa OCTHIBAHUS W HArpEeBaHUs NPU
U3IYyYeHUH OT L[BETa M3Jy4aromiel (Ioriomnaoei) HIoOBepXHOCTH, CKOPOCTh
WCIIApEHUs BOABI OT TEMIIEPATyphl KUJIKOCTH U IUIONIAAN €€ MOBEPXHOCTH,
UIEKTpU3alMs Ted W B3aUMOJEHCTBHE  AJIEKTPUUYECKHUX  3aps/ioB,
B3aMMOJICICTBHE IMTOCTOSHHBIX MAarHUTOB, BU3yaJIM3allMsl MAarHUTHBIX IOJICH
IIOCTOSIHHBIX MarHUTOB, ACHUCTBUS MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA AIEKTPOABUTATENS TOCTOSHHOTO TOKA):
bopMyIHpoBaTH MpPOBEPsieMbIC MPEINOIOKEHUs, COOMPaTh YCTAaHOBKY W3
MPENJI0KEHHOTO 000pYAOBAaHMSI, ONUCKHIBATh XOJ ONbITa U (HOPMYIUPOBATH
BBIBO/IBI;

BBIIIOJIHATH MPSIMBIE U3MEPEHMS TEMIIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTHU
BO3/yXa, CUJIbI TOKA, HAMPS’KEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIMYHUH, CPABHUBATH PE3YIbTaThl MU3MEPEHHUH C
y4€TOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH;

MPOBOJIUTH UCCJIEAOBAHME 3aBHCHUMOCTH OJHOU (PM3UYECKON BEIMYHUHBI OT
OpYrol €  HUCHOJB30BAHMEM  NPSIMBIX  HU3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBIICHUS IPOBOJIHUKA OT €T0 JUIMHBI, IUION[AAN ONEPEYHOIO CEUCHMS
U YJEIbHOTO COIPOTHUBIICHUs BEILECTBA NMPOBOAHMKA, CHIIBI TOKA, UIYILIETO
4yepe3 TMPOBOAHUK, OT HANpsDKEHUS HAa NPOBOJHUKE, HCCIEIOBAaHUE
MOCJIEIOBATENIBHOTO W MapaJyIeIbHOIO  COEJUHEHUH  IPOBOJHHUKOB):
TUIAaHUPOBAThH UCCIIEAOBAHNE, COOMPATh YCTAHOBKY U BBIMIOJIHITH U3MEPEHUS,
cliefys TPEeAIO)KEHHOMY IUIaHy, (PUKCHPOBATh pE3yNbTaThl IOIYYEHHOM



3aBHCHMOCTHU B BHJI€ TaOJMI] U rpa(UKOB, IeNaTh BBIBOJBI 110 pe3yjbTaTaM
UCCIIEI0BAaHUS;

IPOBOJIUTh KOCBEHHbIE M3MepeHUs (U3NYECKHX BeIMUuH (yAeabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIIEHUE IPOBOAHKKA, pab0Ta U MOIIHOCTh
JIEKTPUUECKOTO TOKa): IUTaHUPOBATh U3MEpEeHNs, cobupathb
SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIE€Ays HpPENJOKEHHONM HWHCTPYKUUHU, U
BBIYUCIIATH 3HAYEHHUE BEIMUUHBL;

coOirofaTh MpaBUiia TEXHUKH O€30MacHOCTH IMpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh  MPUHLUIBI  JEUCTBHS  M3YYEHHBIX INpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha UX ONMHUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHSI JIOMOB, TUTPOMETp, MapoBas TypOWMHA, aMIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW HHEPrHM, 3IIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumMepsl), DIIEKTPUUYECKHE
MPEIOXPAHUTENN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb IMOCTOSHHOTO TOKa),
UCIOJIb3ysd 3HAHUS O CBOWCTBAX (PU3MYECKUX SABJICHUW U HEOOXOAUMBIE
¢u3nyecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHWE YCTPOMCTBA U HU3MEpUTEIbHBIE
npuOOpHI MO CXeMaM U CXEMaTHYHbIM PUCYHKaM (KMIKOCTHBIN TepMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBl JJIEKTPUUYECKHUX Iened ¢
MOCJIEIOBATENIbHBIM U TNapajuleIbHBIM COEAMHEHHEM JIIEMEHTOB, pasinyas
YCIIOBHBIE 0003HAYEHUSI FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;

MPUBOJUTH MPUMEPHI (HAXOAUTHh MH(OPMALIMIO O IPUMEPAX) MPAKTUYECKOTO
UCTOJb30BaHUA (U3NYECKUX 3HAHUM B TIOBCEJHEBHOM JKU3HU IS
oOecrneyeHust 6€30MaCHOCTH NMPHU 0OpaLEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAaHEHHS 3/I0POBbs U COOTIOACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHUA B OKPY>KAIOIIEH Cpeae;

OCYILIECTBIIATH MOMCK MH(pOpMAIK (PU3NIECKOTO coepkanus B MIHTepHere,
Ha OCHOBE HMEIOIIMXCS 3HAaHUM W MyTEM CpaBHEHUS JONOJHUTEIbHBIX
MCTOYHHMKOB BBIJICNATh MH()OPMALINIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM
WJTU MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHIMOJIHEHUN Y4YEOHBIX 3aJJaHUN Hay4YHO--TIOMYJISPHYIO
auTepaTrypy (U3NYECKOro COJEp)KaHus, CIpaBOYHbIE MaTepUalbl, PECypPChl
cetu MHTepHer, Biaaerb NpuéMaMu  KOHCHEKTUPOBAHHUS  TEKCTa,
npeodpa3zoBaHus HH(GOPMAITUHN U3 OAHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE TNHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHUS,
o0o0mass wHPOpPMAMIO W3 HECKOJIBKMX HWCTOYHUKOB  (PU3UUECKOTO
COJIep’KaHUsl, B TOM UYHUCJIE MYOJIUYHO MPEACTABISTh PE3YIbTaThl POEKTHOMN
WIM UCCIIEIOBATENbCKON AESATENIBHOCTH, IPU 3TOM T'PaMOTHO HCIIOJIb30BaTh
M3YYCHHBIH TOHATHMHBIA  anmapar Kypca (U3MKH, CONMPOBOXKIAThH
BBICTYIIJIEHUE NPE3EHTALNEH;



® [IpU BBINOJHEHUH YYEOHBIX TPOEKTOB U UCCIEIOBAaHUN (U3HMUECKHX
MPOLIECCOB  pacHpelesiTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 3aJladyaMHU, CJIEIWTh 32 BBINOJHEHHEM IUJIaHA ACHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
NEeSATEIbHOCTh TPYIIIbI, BBICTPAMBAaTh KOMMYHHKAaTHUBHOE B3aMMOJICHCTBUE,

MIPOSBIISASI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne KoauuyecTBO yacoB DJIeKTPOHHBIE
HaunmeHnoBaHmue

Konrtpoas  Ilpaktuue (xudpoBbIe)

pa3nesioB u TeM  Bce

n/ HbIE CKHe o0pasoBaTe/IbHbIE
NPOrpamMMbIl ro

I padoThI padoThI pecypchl

Pasznen 1. @usuka u €€ posib B IO3HAHMU OKPYKAKOIIET0 MUpa

Ousika - HayKa bubmmoreka [JOK
1.1 o mpHpoxe 2 https://m.edsoo.ru/7f
416194
DrBIecKIe bubmoreka [IOK
1.2 S 2 1 https://m.edsoo.ru/7f
416194
EcrecTBeHHOHA bubmnorexa IJOK
1.3 yuHBbIif MeTOA 2 1 https://m.edsoo.ru/7f
MMO3HAHUS 416194
Uroro no pazneny 6

Pa3nen 2. IlepBoHayajibHbIE CBEeACHUS O CTPOCHHUH BelleCTBA

Crpoee bubmmoteka [IOK
2.1 1 https://m.edsoo.ru/7f

BEIIICCTBA 416194

Jlemxetne Bubmiorexa LIOK
2.2 23j:£zﬂemmn 2 1 https://m.edsoo.ru/7f

" 416194

BEIICCTBA

ArperatHble bubnnoreka [IOK
2.3  cocrosHud 2 https://m.edsoo.ru/7f

BEIIECTBA 416194

Wroro no paszneny 3)



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

Pa3nen 3. JIBuskeHune u B3auMoaeiicTBUE Te

Mexanuueckoe bubmioreia LIOK
3.1 E— 3 https://m.edsoo.ru/7f
416194
WNuepuus, bubmnorexa LIOK
3.2 Macca, 4 1 https://m.edsoo.ru/7f
IUIOTHOCTD 416194
bubmnorexa LIOK
3.3  Cuna. Buasl cun 14 1 2 https://m.edsoo.ru/7f
416194
Uroro no pazneny 21

Pa3znen 4. JlaBienne TBEpABIX TeJl, ) KUAKOCTEH U ra3oB

JlaBneHnue.
[Tepenaua
JTABJIEHUSA bubnmmoreka [IOK
4.1  TBEPIBIMHU 3 https://m.edsoo.ru/7f
TEIaMHU, 416194
KUIKOCTSIMH U
razaMu
bubmnorexa IJOK
4.2 flanneie 5 https://m.edsoo.ru/7f
KUJIKOCTH 416194
bubnunoteka [IOK
4.3 ﬁ:}:ﬁ;ﬁ?me 6 https://m.edsoo.ru/7f
416194
JeuicTBue
KUJKOCTH U bubmmoteka [IOK
4.4  rasamHa 7 1 3 https://m.edsoo.ru/7f
MOTpyKEHHOE B 416194
HHX TEJIO
Uroro no pazneny 21

Pasnen S. Padora m MoIHOCTh. JHeprust

PaboTa i but6mmoreka [IOK
5.1 3 1 https://m.edsoo.ru/7f
MOIIIHOCTh 416194
5.9 IIpocTtsie 5 1 bubnnoreka [IOK
MEXaHU3MBI https://m.edsoo.ru/7f



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

416194
Mexannueckast bubmioreia LIOK
53 SHEOMIA 4 1 1 https://m.edsoo.ru/7f
P 416194
Hroro mo pazaeny 12
PesepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB IIO o8 3 12
I[TPOTPAMME
8 KIIACC
No HaumenoBan KosinyecTBo yacos DJIEKTPOHHbIE
11/_ He pa3ziejioB 1 B Konrpoas  Ilpakruuec (uudposbie)
. TeM ce HbIE KHe o0pa3oBaTte/ibHbIE
NporpamMmal re padoTbI padoThI pecypcsl
Pa3zgea 1. TenuioBble siBJIeHUS
Crpoenue u bubnmnoreka [{OK
1.1  cBoiicTBa 7 https://m.edsoo.ru/7f
BEIIIECTBA 4181ce
TermoBLLe bubmmoreka [JOK
TIJIOBBI
1.2 DOLECCLT 21 1 5 https://m.edsoo.ru/7f
por 4181ce
Uroro no pazneny 28

Pa3znen 2. Dnexkrpuueckue u

MAardHmTHbIC ABJICHUSA

DIIEKTPUUYECKHU

;;;5;?;{},16 bubmoreka ITOK
2.1 oA I X 7 1 https://m.edsoo.ru/7f

. 4181ce

B3aMMO/ICHCTB

ue

[TocTossHHBII bubnuoteka [{OK
2.2 DIEKTPUYECKH 20 1 7 https://m.edsoo.ru/7f

i TOK 4181ce
2.3  MaruurHsle 6 1 15 bubmmoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce

SIBJICHUSA https://m.edsoo.ru/7f
4181ce
DNeKTpOMarHu bubnuoreka [IOK
24  THag 4 https://m.edsoo.ru/7f
HUHTYKIIHS 4181ce
Hroro mo pazaeny 37
PesepBHOE Bpems 3
OBIIEE
KOJMYECTBO
YACOB I10 68 145

[TPOTPAMME



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