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HOACHUTEJBbHASA 3AIINCKA

IIporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs COCTABJIEHAa Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammsl, npeacrasieHHbx B @I'OC 00O, a takxke ¢ yuéTtoM QenepaabHoi paboueil mporpamMmbl
BocnuTanus ¥ KoHuenmnuu npenogaBanus yueOHoro npeamera «Ousnkay.

Conepxanue nporpammbl 10 (U3MKEe HampaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOIIMXCSl W OpraHu3alyio M3ydeHHs (U3MKUM Ha JIeATeIbHOCTHOW ocHOBe. B
nporpamMMme 1o (pu3MKe y4UTHIBAIOTCA BO3MOYKHOCTH Y4eOHOIrO IpeaMeTa B pealu3alud TpeOoBaHUH
@I'OC OO0 k muaHupyeMbIM JMYHOCTHBIM M METAlpeJAMETHBIM pe3yibTaTaM OOYy4eHHs, a TakxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILIEro
o0Opa3oBaHus.

IIporpamma no ¢pu3uke ycraHaBIMBaET pacupeiesieHue yueOHOro MaTepuana 1o rojgaM ooyueHus
(mo kyaccam), mpeuIaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAaHHYIO HA JIOTMKE
Pa3BUTHS IPEIMETHOTO COACPKAHUSI U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUs METOJMUYECKOW MOMOIIM YUYHUTEIIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

®usuka ABIAETCS CUCTEMOOOPA3YIOIIMM Il E€CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB M SIBICHUH, W3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMuel U Gpu3nuecKoi reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, IpeJocTaBiIsgeT Haubosiee sicHble 00pa3lbl MPUMEHEHHsI HAyYHOrO0 METO0Jla MO3HAaHUSA, TO €CTh
croco0a MoJrydeHus! TOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa U3 TTIaBHBIX 337124 (PU3MUECKOr0 00pa30BaHUs B CTPYKTYpE 00IIero 00pa3oBaHMs COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydaroLuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IpEANOJIAraeT OBJIAJEHHUE  CIEIYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHI €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

® HAY4YHO OOBSACHSTH SBIICHUS,

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® HHTEPNPETUPOBATH JaHHBIE U UCIIOJIB30BATh HAYYHbIE JOKA3aTEIbCTBA TS TOJIy4YEHUS
BBIBOJIOB.

Henu uzydyenus Gpu3nKu Ha ypOBHE OCHOBHOTO 00I11Ier0 oOpazoBaHus onpezaesieHs B Konuenmmn
npenojaBaHus ydeOHoro mnpeamera «®usuka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
denepanyy, pearu3yonx OCHOBHbIE 00111€00pa30BaTe/IbHbIE TPOTrPAMMBI, YTBEPKAEHHON pEllIeHneM
Konnerun MununctepctBa npocsemienust Poccuiickoit @enepaunn (mporokon ot 3 gexkadps 2019 r. Ne
[1K4BH).

Henun usyvyenus puznkm:

e [puOOpeTeHHEe MHTEpeca U CTPEeMJICHHUS O0ydaroluMxcs K Hay4YHOMY HM3YyUEHHUIO MPHUPOJBbI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTaBICHUM O HaydHOM MeToJe TNo3HaHUs U  (OpMUPOBAHHE
HCCIIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (opmHupoBaHHME HAy4YHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3Y4YEHHUS OCHOB CTPOEHHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

e (opmupoBaHue npeacTaBiIeHU 0 posnd GU3UKH [Tl pa3BUTUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH;

e pa3BUTHE TIPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccrnoHalbHON
NesTeIbHOCTH, CBA3aHHOW C (PU3MKON, MOArOTOBKAa K JaJbHEHIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTukeHrne dTUX ILeJeil mporpaMmbl 1Mo (PU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

o0ecrneunBaeTcs peleHueM CIeAYIOMnX 3aaY:
e puoOpeTeHHEe 3HAHUN O IUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
e pUOOpPETCHHE YMEHUH OMUCHIBATH U OOBSICHATH (U3MUYECKUE SIBJICHUS C HCIIOJIb30BAHHEM
MOJyYEHHBIX 3HAHMII;
® OCBOCHHE METOJIOB PEUICHUS MPOCTEHINTNX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHNEM (DPU3HUECKUX
MojieTieil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;
e pa3BHUTHE YMCHHI HAOIIOAATh MPUPOJTHBIC SBICHUS W BBINIOIHATH OIBITHI, J1a00paTOPHBIC
paboThl M OKCIIEPUMEHTAJbHbIE KCCIEAOBAHUS C HCIOJIB30BAHUEM H3MEPUTEIbHBIX
puOOpPOB;
e ocBOocHHME TMPUEMOB paboThl ¢ HHPOpMAIME (QUINYECKOro COACpKAHUS, BKIHOYAs
MH(OPMALIUIO O COBPEMEHHBIX JOCTIXKEHUAX (DU3HMKH, aHAIW3 U KPUTHUECKOE OIICHUBAHHE
uH(pOpMAIHH;
® 3HAKOMCTBO cO cdepamu MPodHecCHOHATBLHON NEesTeNbHOCTH, CBA3aHHBIMH C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JTOCTHIKCHUAX (DU3MUECKON HAYKH.
MECTO KYPCA B YYEEHOM IIJIAHE

Ha wusyuenme ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO OOILEro 0Opa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 Jaca B
HEJIeNI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).
IIpeonazaemviti 6 npoecpamme no ¢usuxke nepeueHv IAOOPAMOPHLIX pabOOmM U ONBIMOE HOCUM
PpeKoMeHOamenbHblll Xapakmep, yuumensb oeiaen 8bl00p nposedeHus 1a00pamopHblX pabom u Onvlmo8

C yuémom UHOUBUOYANbHBIX 0COOEHHOCmel 00yUaWUXCs, CNUCKA IKCNEePUMEHMANbHbIX 3A0aHUl,
npeonazaemvix 8 pamKax OCHOBHO20 20CYOAPCMBEHHO20 IKIAMEHA O u3uKe.



COJAEPKAHUE OBYYEHUA
8 KVIACC

Paznen 1. TenioBble ABJIEHU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHU CTPOCHUS BEILIECTBA.

Temneparypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOTO JIBMKEHHUS YacTUL. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHSI BHYTPEHHEW SHEPTUu: TEIUIonepeaada U CoBepIieHue padoThl. Busl
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3ITyUYCHHUE.

KomuuectBo TemIOTHL. YaelnbHas TCINIOEMKOCTh BeEIIeCTBA. TeEIIOOOMEH U TEILUIOBOC
paBHOBecHe. Y paBHEHHE TEIJIOBOro OanaHca. [lapienne u oTBepAeBaHUE KPUCTATNIMUECKHUX BEIECTB.
VYnenwpHas Terora miasiaeHus. [lapoodpa3zoBanue n konneHncanus. Mcnapenne. Kunenue. Y aenbHast
TEIUIOTa Mapo00pa30BaHUs. 3aBHCUMOCTh TEMIIEPATYPhl KATIEHUS OT aTMOC(EPHOTO JTaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIMBa. Y IebHas TEII0Ta CrOpaHusl.

[Tpunnumner paboTtsl TermnoBbix aurateneit KIIJ[ remmoBoro nurarens. TenaoBbie IBUTAaTeId U
3alIUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemonucmpayuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUSI.
Ha6monenue nuddysum.
HaGiroteHne SBICHUI CMAYMBAHMS M KAIMAJUTSIPHBIX SBJICHUM.
Habmronenre TenioBoro pacuimpeHus Tel.
N3menenue naBiaeHus ra3a Ipyu K3MEHEHUH 00bEMa M HArpeBaHUU WJTU OXJIAXKICHHUH.
[IpaBuna u3zmepeHus TeMIepaTypsl.
Bupael Terionepenayu.
OxmnaxaeHre Ipy COBEpPIICHUH PabOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenue xunenus.
. Habmoienue mocTostHCTBa TeMIIEpaTyphl MPU TIIaBIICHUU.
13. Monenu TEmIOBLIX ABUTATENEH.
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Jlabopamopnvie pabomul u onvimol.

1. HccnenoBanue SIBICHUS TEIUIOOOMEHA IPH CMEITMBAHWH XOJIOTHOW U TOPSIYEH BOJIBI.
2. Ompepnenenue yaenbHOHN TEMIOEMKOCTH BEIIECTBRA.

3. OmpeneneHue OTHOCUTEIHHON BIAKHOCTH BO3/1yXa.

Paspen 2. DiiekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanusi Teda. J[Ba poaa snekTpuueckux 3apanoB. [IpoBOAHMKH, HEMPOBOJHUKU
(IMPNIEKTPUKH) U TONYIPOBOJHUKH. B3aumoseiicTBue 3apsHpkeHHBIX Tell. DIEKTpUdecKoe moje. 3aKoH
COXpaHEHUs JIEKTPUUYECKOTO 3apsiia. [JenMmMocTh 3JIEKTpUYECKOro 3apsaaa. JIEKTPOH. DIEKTPUIECKOE
nosie. Hanpsixenune. Kongencarop. DHeprus aIeKTpUYECKOTro MOJIs.

DIIeKTpUYECKUI TOK. ['abBaHNYECKHE PJIEMEHTHI U AKKYMYJISITOPHBL. [[eHCTBHS 3JIEKTPUYECKOTrO
Toka. HampaBiieHne 371eKTpU4ecKoro TOKa. JJIEKTpUYecKasl LIeNb. JJIEKTPUUYECKUN TOK B MeTalljIax.
Cuna toka. AmnepMmerp. BoapT™merp. DiekTpuyeckoe conmpoTuBieHHE. 3akoH Oma i ydacTka
EKTPUYECKON LIEMH. Y IEeNbHOE dJIEKTpUUecKoe comnportusieHue. Peocratel. IlocnenoBarensHoe n
napajuiesIbHOe COeTMHEHHUS TPOBOJHUKOB.

Pabora u MmomrHOCTh TOKa. 3akoH JDkoyns-Jlenua. Jlamma HakanuBaHHs. DJIEKTpUYECKHE
HarpeBaTeNbHbIE MPUOOPBL. DJIEKTpUUYECKUH cueTyMK. Pacuer »nexkTposHepruu, MnoTpedisieMoin



anekTponpudopoM. KopoTkoe 3ampikanue. [lnaBkue mpemoxpaHUTENH. MpaBuiia 0€30MacHOCTH TPHU
paboTe ¢ UCTOUHUKAMH AJIEKTPUIECKOTO TOKA
TlocTostHHBIE MarHUTEI. B3anMoaelicTBHUE ITOCTOSIHHBIX MAarHUTOB. MarHuTHoe noJjie. MarautHoe

noJie 3eMJIM U €ro 3Ha4eHHe AJs *KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe 1noJje 3JeKTPUIeCKOro
Toka. [IpuMeHeHue 3/1eKTpOMarHuToB B TeXHUKE. [leficTBHE MarHUTHOTO I10JIs1 Ha IPOBOJIHUK C TOKOM.
OneKTpoJBUraTeNlb IOCTOSHHOrO TOKa. lcronmp3oBaHME dSIEKTpOJABUraTened B TEXHUYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
emoncmpauuu.
DnekTpu3anus Teil.
JIBa pojia 3JIEKTPUUECKUX 3apsiI0B U B3aUMO/ICHCTBHE 3apPSKEHHBIX Tell.
YCTpolCTBO M IEMCTBUE AIIEKTPOCKOIIA.
OnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEeHHUs HIIEKTPUUECKHX 3aPSI0B.
IIpOBOIHUKY U JUDIEKTPUKH.
MonenupoBaHie CHIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJI.

HcTOYHMKH MOCTOSHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B KHIKOCTH.
. ['a30BbIi1 pa3psia.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 3JIeKTpUYECKOro HANPSKEHUS BOJIBTMETPOM.
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. PeocraTt u mara3uH conpoTHBIICHUMN.

. BaumonelicTBre NOCTOSHHBIX MATHUTOB.

. MopaenupoBanre HEBO3MOKHOCTH Pa3/ICJICHHS MOJII0COB MarHUTa.

. MozaenupoBaHrue MarHUTHBIX TMOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHO€ noje Toka. DIeKTPOMarHur.

. [lelicTBME€ MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.

. DIIEKTPOBUTATENH MTOCTOSTHHOTO TOKA.

. UccnenoBanue SBIEHUS DJIIEKTPOMArHUTHOM WHIYKIIHH.

. OnbrTer @apages.

. 3aBUCHMOCTD HaIlpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOZHUKHOBEHUSI.
25. DyeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

COopKka 2IeKTPUUYECKOM LIeTTH U U3MEPEHUE CHIIBI TOKA B €€ Pa3NUYHBIX Y9acTKax
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N3mepenne HanpsKeHUs

PerynnpoBanue cuibl TOKa peocTaToM

OmnpenenieHne CONPOTHUBIICHUS IPOBOAHUKA ITPU TIOMOIIM aMIIEPMETPA U BOJIBTMETPA
N3mepenue MOITHOCTH M pabOThI TOKA B JIEKTPUUECKOH JIaMIie

COopka 371eKTpOMarHuTa 1 UCIbITAaHUE €ro AeHCTBUS

No oabkohde

I/I3y‘-ICHI/IC QJICKTPHUYICCKOT'0 ABUTATCIIAA MOCTOAHHOI'O TOKA (Ha MOI[CJ'II/I)

Pa3nes 3. CBeToBbIe SIBJICHUS

HcTtounuku ceeta. [IpsmonuHeiiHOe paclipocTpaHEHHE CBETa B OAHOPOAHON cpenie. OTpakeHue
cBeTa. 3akoH oTpaxkeHus. [lmockoe 3epkano. [Ipenromiienue cera.

JInnza. @okycHOe paccTOsIHUE U ONTUYecKas cuia JIMH3bL. [locTpoeHne nzoopaxxeHuii B IMH3aX.
I'na3 kak ontuyeckas cucreMa. Jledextsl 3peHuss. Onruyeckue npudopkl.

JleMoOHCTpaNuH.




[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonydenune n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTUYEeCKUN CBETOBO/I.

Xon ydeit B cobuparoieit TuH3e.

XoJ n1y4deil B pacCerBarolleu JIMH3E.

[Tonmy4yenne n300paXKeHUIA C ITOMOIIBIO JIMH3.

[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
0. Monuens riasa.

11. Paznoxxenue 6emoro cBera B CIIEKTp.

12.  Tlomyuenue 6eroro cBeTa Mpu CI0KEHUU CBETa PAa3HBIX LBETOB.
JlaGopaTopHble pad0Thl U ONbITHI.

1. [Toryuenue n300pakeHUs MPHU MOMOILM JIUH3bI

HB©Oooo~NoOhwWDE




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
8 KUIIACCA

N3yuyenue ¢u3nukn Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa30BaHUs HANpPaBICHO HA JIOCTHXKCHUE

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IIPEAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbTare uzydenus Gu3MKU HA YpOBHE OCHOBHOIO 00I1ero oOpa3zoBaHus y o0ydarouerocs

OyayT chOpMUPOBAHEI CIEAYIONIUE TNIHOCTHBIC PE3yIbTAThl B YACTHU:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

[] nposiBIeHHE UHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOH (hU3MYecKOi HayKH;
[] IEHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX -(DU3UKOB,;

2) rpaIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[] TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXJEHUHM OOILIECTBEHHO 3HAYMMBIX U ITUUYECKUX
npo6JeM, CBI3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTHIKECHUN (PU3UKH;

[} 0cO3HaHME BaKHOCTU MOPAJIIbHO-3TUUECKUX MPUHIUIIOB B JIEATENBHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

[] BOCHpHUATHE 3CTETHUYECKUX KauecTB (U3NYECKOH Hayku: €€ TapMOHMYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

[ oco3HaHue LIEeHHOCTU (hprU3MYecKOl HAyKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEHUILIEH COCTABIISIOIIEH KYJIbTYpHI;

[] pa3BUTHE HAy4HOM J1F0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

[ oco3HaHHMe LIEHHOCTH Oe30macHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
Ba)XHOCTH TNpaBWil 0€30IIaCHOTO MOBEICHMsI Ha TPAHCIOPTE, HA JIOpOrax, ¢ 3JIEKTPUUYECKUM U
TEIIOBBIM 000OpPYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

[ chopMHpOBaHHOCTh HaBbIKa peQIIEeKCHUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOIrO Ke
IIpaBa y Ipyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTMBHOE YydYacTH€ B PpEIIEHHWH NPAaKTUYECKUX 337ay (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aly, Topoja, Kpast) TEXHOJOTUYECKON U COLMATbHON HAIIPaBIEHHOCTH, TPEOYIOLINX B TOM
yucie U PU3NIeCKnX 3HaAHU;

[] uHTEpEC K MPaKTUYECKOMY U3yYeHUI0 Tpodeccuil, CBSI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUSA:

[ opueHTanus Ha MpUMEHeHHe (PU3NYecKUX 3HAaHUM I peleHus 3a/1ad B 00JacTH OKpy Karolei
Cpelibl, TUIAaHWPOBAHMS MOCTYNKOB M OLIEHKHM MX BO3MOYKHBIX IOCIEICTBUHN ISl OKpYXKarouieu
Cpelibl;

[] oco3HaHueE T7100aJTBbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U yTel UX pellieHus;

8) aganTannu K M3MEHSIOUMMMCH YCJI0OBUSM CONMAJIBHON ¥ IPUPOIHOM Cpeabl:

[] moTpeOHOCTh BO B3aMMOJAEUCTBUM IPU BBITIOJIHEHUH HCCIEAOBAHUMA M MPOEKTOB (pu3nueckon
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

(] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4Y€pE3 MPAKTUUECKYIO AESITEIBbHOCTD;

[1 morpeGHOCTh B (pOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (POpPMyTUpOBaTh WU, TOHATHS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

[ oco3HaHue AepUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 00JacTH (PU3UKY;

[] muIaHupoBaHKUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

[] cTpeMiIeHHe aHAIU3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MPUPO/IbI, 00IIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIIOIb30BaHNEM (PU3NUYECKUX 3HAHUM;



e [] OIICHKA CBOMX JICUCTBHI C YUETOM BIUSHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOQTBHBIX
OCJICICTBUM.

METAIIPE/IMETHBIE PE3YJIbTATHI

B pe3ynpTaTe ocBOGHUS MPOrpaMMBbI 10 (pU3UMKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y
oOydatomerocss  OyayT  cOpMUPOBaHBI ~ MeTampeIMeTHBbIE  Pe3yJbTaThl,  BKIIOYAIOIINEC
MO3HABATENIbHBIE YHUBEPCATIbHBIC y4COHBIC NEHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC yueOHBIC
NeNCTBUS, PETyIATUBHbIC YHUBEPCAIIbHBIE YUeOHbIE TEHCTBUSI.

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS
ba3oBble JlornyecKkue AeicTBHA:

® BBIIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBICHUI);

® YCTaHABJIMBaTh CYILECTBEHHbIM MPHU3HAK KJACCU(UKALMM, OCHOBAaHUS JUIsl 000OLIEHHUS U
CpaBHEHUS,

® BBIIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUs B paccMaTpuBaeMbIX (akTaX, IaHHBIX U
HAOJIOACHUSAX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHUSIM;

®  BBISIBIIITH IPUYMHHO-CJICICTBEHHBIE CBSI3U IPY M3Y4YE€HUH (PU3NIECKUX SBICHUHN U MTPOIIECCOB,
JieJlaTh BBIBOJIBI C HCIIOJIb30BAHMEM JEAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUYEHMH,
BBIJIBUT'aTh TUIIOTE3bI O B3AaUMOCBSA3AX (PU3MUECKUX BEIUYHH;

® CaMOCTOSITENIFHO BBIOMpATh CHOCOO pemeHust y4eOHOW (QHU3MUEcKO 3amadyn (CpaBHEHHUE
HECKOJIbKUX BapMaHTOB PELICHHUs, BBIOOP HanboJee MOAXOAIIEro ¢ yYéTOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

®  HCIIOJIB30BATh BOIIPOCHI KAK MCCIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHMS;

® [POBOJUTH IO CaMOCTOSATENbHO COCTaBIEHHOMY IUIaHY OIBIT, HECIOXXHBIH (U3NUECKUit
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIEI0BaHNE (PUZNYECKOTO SIBICHNUS;

® OIIEHUMBaThb HA MPUMEHHMOCTh M JOCTOBEPHOCTb HH(OpPMAIMIO, MOJIYYEHHYIO B XOJe
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

® CaMOCTOATENBHO (OPMYIMPOBATH OOOOILIEHHS M BBIBOJABI MO pe3yiabTaTaM IMPOBEIEHHOTO
HaOJII0/IEHUs, OIBITA, UCCIIEOBAHNS;

® [IPOTHO3UPOBATh BO3MOXHOE JajbHeWIlIee pa3BUTHE (PUINYECKUX IPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

® [IPUMEHSATH PA3IUYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI P ITOUCKE U 0TOOpE HHPOpMAIUU
WIN JAHHBIX ¢ Y4ETOM MpEATIOKEHHON yueOHOH pu3nueckoil 3ajauu;

® aHaJIM3UPOBAThH, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAIUIO PAa3TUYHbIX BUAOB U
¢bopM npencTaBieHus;

® CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMy MpelacTaBieHUs HHPOpPMALUMH U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIOKHBIMU CXE€MaMH, AUarpaMMaMu, HHOH rpadukoit
1 UX KOMOMHAITUSIMH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YyueOHbIe 1eliCTBHUS:

e B x0/€ 00CYyXJIeHHs y4eOHOro MaTepHalia, pe3yabTaTOB JJA0OPATOPHBIX PabOT M MPOECKTOB
3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbI U BBICKAa3bIBaTh MU, HAllEJICHHbIC Ha
peleHne 3aJjauu 1 Moiiep KaHue OaroxenaTeIbHOCTH OOLICHHUS;

® CONOCTaBJIATh CBOU CYXACHMSI C CYXACHUSIMH JPYTUX YYaCTHHUKOB JUAJIOra, OOHApYKUBATh
pa3ianyue U CXOACTBO MO3HUIINN;



BBIPAXATh CBOIO TOUKY 3PCHHUSI B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

MyOIMYHO MPECTaBIATh PE3yAbTAThl BBIIOJHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIE0BaHMS, TIPOSKTA);

MOHUMATh W WCIOJH30BATh MPEUMYIIECTBA KOMAaHTHOW W WHIWBHUIYaTbHOW pabOTHl Tpu
pelIeHuU KOHKPETHON (hU3UIECKOM MPOOIeMBbI;

MIPUHUMATB 1€ COBMECTHOM JICSITEIIbBHOCTH, OPTaHU30BBIBAThH ICUCTBUS 1O €€ JOCTHKCHHIO:
pacmpenenaTb pojid, 0OCYKJIaTh MPOILECCH M Pe3yIbTaThl COBMECTHOH pabOThI, 00001IaTh
MHEHHS HECKOJIBKUX JIIOACH;

BBITIOJIHATH CBOKO 4YacTh pabOTHI, JOCTHTas KadeCTBEHHOTO pe3yibTaTa II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUA C APYTUMU WICHAMU KOMaH/bL;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSM, CaAMOCTOSATEIHLHO
chOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3anus:

BBISIBJIATH IIPOOJIEMBl B KM3HEHHBIX M Y4YEOHBIX CHUTyalMsAX, TPEOYIOIIUX JUIsl peIIeHUs
(bU3NIeCKUX 3HAHUH;

OpPUEHTUPOBATHCS B Pa3IMUHBIX OJX0JaX MPUHATHS PEeLICHUN (MHIMBUAYAIbHOE, IPUHATHE
pellieHus B IpyMIe, IPUHITHE PEILIEHUH TPYIIoi);

CaMOCTOSITENILHO ~COCTaBIISITh ITOPUTM peIIeHus (U3MYECKOM 3aJaud WM IUlaHa
UCCIICIOBAaHMsI € Y4ETOM MMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHThI PEILICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalllu U MpeJiaraTh IJIaH €€ N3MEHEHNUS,

OOBSACHATh NPUYUHBI JOCTHKEHUS (HEAOCTH)KEHHS) PE3ybTaTOB JESTEIbHOCTH, IaBaTh
OLIEHKY ITPHUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4MCIE B XOJI BBIIIOJHEHUS (PU3NUECKOTrO
UCCIIEIOBAaHMsI WJIM MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCS CUTYalHid,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTATa LENH U YCIOBUM;

CTaBUTH ce0s1 Ha MECTO JAPYroro YesJoBeKa B XOJ€ CIopa WIM JAUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

MIPU3HABATH CBOE MPABO Ha OIIMOKY MPH PEUIeHUN (PU3HUECKUX 33/1a4 WM B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoH1y 00y4enus B 8 kjacce rnpeiMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

HCIIOJIb30BATh MMOHATHA: MacCa U pa3MCpPbl MOJICKYJI, TCTIJIOBOC IBUKCHHUEC ATOMOB U MOJICKYI,
arperaTHbI€ COCTOAHHA BEIICCTBA, KPUCTAUIMYCCKHUE U aMOp(i)HI)Ie TCIa, HaCLIHICHHBII)’I u
HeHaCLIH_[eHHBIﬁ map, BJIAXXHOCTH BO3JyXa, TCMIICPATypad, BHYTPCHHAA DHCPIUA, TEIIOBOM
JABHUIaTClIb, 3J'IeMeHTapHBII>i BHCKTpI/I‘-IeCKI/Iﬁ 3apsa, SJICKTPUYCCKOC II0JIC, IMMPOBOJHUKH H
AUDJICKTPHUKH, ITOCTOSTHHBIM BJ'IGKTpI/I‘-IeCKI/Iﬁ TOK, MAaroHuTHOC I10JIC,



pa3nuuath sABICHMs (TEIUIOBOE pACIIMPEHHE U CXaTue, TeIlonepeaaya, TEeIIoBOe
paBHOBECHE, CMayMBaHUE, KalWIISPHBIE SBJICHUS, MCIApeHUE, KOHJEHCAllUs, IUIaBJICHHE,
KpUCTaJlIu3anus (OTBEpJEBaHKE ), KUIIEHHUE, TeIlIonepe1ada (TerIonpOBOIHOCTb, KOHBEKIINS,
U3JIyYEHUE), JIEKTPU3aLus Tell, B3aUMOJICHCTBUE 3apsJI0B, IEHCTBUS 3JIEKTPUUECKOIO TOKa,
KOPOTKO€ 3aMblKaHUE, B3aUMOJEHCTBUE MAarHWTOB, JEHCTBHE MArHUTHOTO IIOJS Ha
IIPOBOJIHUK C TOKOM, IEKTPOMAarHUTHAs HHAYKIMS) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB
1 Ha OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKOC SBJICHHUC,

pacro3HaBaTh MPOSABICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpPYXKAIOIIEM MHUpE, B TOM
YHUCJIC (bl/ISI/II-IeCKI/IC SABJICHUS B IIPUPOJC: TOBECPXHOCTHOC HATAKCHUC U KAITUJUIAPHLBIC AIBJICHUA
B IIPUPOJE, KPUCTALIBI B IpHpoJe, udilydeHue CoHLA, 3aMep3aHUE BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, 3JIEKTPUUYECKHUE SIBIEHUS B aTMocdepe,
JIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Iojie 3eMiM, JApeid MOoICoB, poOib
MAarHuTHOIrO 110JId JJId JXHM3HK Ha BeMne, MOJIAPpHOC CHAHHEC, HpPU I3TOM IMCPECBOAUTH
MPAKTUYECKYI0 3a/lady B Y4eOHYIO, BBIICIATh CYNICCTBEHHBIC CBONCTBA (TIPU3HAKH)
(bU3NYECKUX SIBICHUIA;

OIMKMCBbIBAaTh HM3YYCHHBIC CBOMCTBA T | (1)1/131/1‘-IGCKI/I€ SABJICHUSA, HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSA OJHEPrus, KOJMYECTBO TEIJIOThI, yJelbHas
TEIUVIOEMKOCTh ~ BELIECTBA,  ylelbHas  TeIUIOTa  IUIABJICHMSA,  yAeJdbHas  TeIioTa
napooOpazoBaHus, yeIbHAS TEIUIOTa CTOPAHHS TOTUINBA, KO3()PHUIIMEHT MOIe3HOTO AEHCTBUS
TEIJIOBOM MAIlMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO31YXa, DJIEKTPUUECKUM 3apsj, CUila TOKa,
JIEKTPUUYECKOE HANpsKEHUE, CONPOTUBJICHUE IPOBOAHUKA, YIEIBHOE COIPOTHBIICHUE
BEIIECTBA, Pa00Ta U MOIHOCTh IEKTPUUECKOr0 TOKA), IPU ONHMCAHUU IPABUIIbHO TPAKTOBATh
(1)I/I3I/I‘-I€CKI/II71 CMBICJI HCHOJB3YEMbIX BCJIWYMH, 0003HaYeHUs H CANHUIIBI (1)I/I3I/I‘-IGCKI/IX
BEJIMYMH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE NaHHYIO (PH3UYECKYIO BEIWYHHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IpahUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;
XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/Ie SABJICHUSA W IIPOLECCChI, UCIIOJIB3Yysd OCHOBHBIC
MIOJIOKEHHUS ~ MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUM  CTPOEHHUS  BEUIECTBA, HPHUHIMI
CYNEpIO3UIMHU N0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3aps/a, 3akoH OMa 11
ydacTka Lemnu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHs SHEPruu, MpU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMAaTUYECKOE BBIPAXKEHUE;
00BIACHITH (1)H31/I‘ICCKI/IG IMpoUEeCChbl U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC chyauHﬁ
[IPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATh IPUUMHHOCIIEICTBEHHBIE CBA3H, CTPOUTH
o0bsicHeHUE U3 1—2 JTOrMYecKUX LIaroB ¢ OMOpoi Ha 1-2 M3yuyeHHBIX CBOMCTBA (PU3NYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a1a4u B 2—3 EHCTBHSI, HCIIONIb3Ysl 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE
¢u3nuecKkre BEJIMYMHBL: HA OCHOBE aHaJIM3a yCJIOBHS 3a/1auMl 3allMChIBaTh KPAaTKOE YCIIOBUE,
BBIABJIAATE HEAOCTATOK JAaHHBIX [JId PCHICHUA 3aaydu, BBI6I/IpaTI) 3aKOHbI " q)OpMYJ'II)I,
HeoO0XoAuMBIe Ui €€ peleHHs], TPOBOJAUTh PACUETHl U CPAaBHHUBAThH MOJIyYEHHOE 3HAUECHUE
($u3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOLIM (U3UUYECKUX METOOB,
UCIOJIb3YSl OIMCAHUE HCCIIEIOBAHUS, BBIACIATh MPOBEPSIEMOE MPEANIONOKEHUE, OLIEHUBATD
IMPaBHUJIBHOCTD MMOPAJAKa MPOBCACHUA NCCIICAOBAHMs, 1€J1aTh BIBOADBI;

IIPOBOJIUTH OMBITHl MO HAOMIONEHHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Te
(KanwIsipHBIE SIBICHHUS, 3aBUCUMOCTH JaBJIEHUS BO3AyXa OT €ro o0béma, TemrepaTyphl,
CKOPOCTH IIpolLiecca OCTBIBAHHS W HAarpeBaHUs NPU M3IYYEHMHM OT IBETa H3JIydarollei
(moryomaromniei) MOBEPXHOCTH, CKOPOCTh MCHApEHUs BOABI OT TEMIEPATYPHI KUIKOCTH H
ioniaau €€ MmoBEepXHOCTH, IEKTPU3alUs Tel U B3aUMOCHCTBHE JEKTPUUECKUX 3apsoB,



B3alMOJICIICTBUE MOCTOSIHHBIX MAarHUTOB, BHU3yalM3alysl MAarHUTHBIX II0JIEW ITOCTOSHHBIX
MarHuToB, JIE€HCTBUS MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHmra,
CBOWCTBA  AJIEKTPOABHUraTeNss IIOCTOSIHHOIO TOKa):  (OPMYJIHMpOBaTh  IPOBEPsSIEMbIE
IPEIIOI0KEHNs, COOMPaTh YCTAHOBKY M3 IPEUIOKEHHOI0 000pyI0BaHUS, OMMUCHIBATE XO[
OTbITa U POPMYITUPOBATH BHIBOJIBI;

BBINOJIHATE MPSIMbIE U3MEPEHUs TEMIIEPATYPhl, OTHOCUTEIbHON BJIQXKHOCTU BO3yXa, CHJIbI
TOKa, HANPSHKCHHUS C HUCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB M JAaTYUKOB (U3NYECKHUX
BEJIMYMH, CPAaBHMBATh pPE3YyJIbTaThl H3MEPEHUH C Yy4YETOM 3aJaHHON  aOCOIIOTHOM
MOTPEUIHOCTH;

MPOBOANTHh HCCJICNOBAHUE 3aBUCUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JPYrol c
UCIOJIb30BAHUEM NPSAMBIX HW3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAJM IONEPEYHOro CEYEHUs M YJEIbHOIO CONPOTHUBICHMS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIETO uYepe3 IPOBOAHMK, OT HANPSDKEHUS HA IPOBOJHUKE,
UCCIIEIOBAaHUE IIOCIEA0BATENbHOIO M  NApAJUIEIBHOTO COECIMHEHUN  IPOBOIHUKOB):
IUTAHUPOBATh MCCJIEOBAHUE, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHs, CIerys
IPEUI0KEHHOMY IUIaHy, PUKCUPOBAThH Pe3yJIbTaThl HOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOJIHUI]
U TpauKOB, e1aTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IIPOBOJUTh KOCBEHHBbIE M3MEpEHUs (U3UUECKUX BEIMUYUH (yAelbHas TEIIOEMKOCTb
BELIECTBA, CONPOTHBIICHUE IPOBOAHMKA, pabOTa M MOIIHOCTh D3JEKTPUUYECKOIO TOKa):
IUIAaHUPOBATh U3MEPEHUS], COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CJIETYs IPEI0KEHHON
MHCTPYKIIMHU, U BBIUUCIIATh 3HAUEHUE BEJIMUUHBI;

co0Jr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU padOTe ¢ 1ab0opaTopHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh NMPUHLIHUIIEI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOUCTB C
OIOpOM Ha WX OmMcaHUs (B TOM YHCIE: CUCTEMa OTOIUICHHs JOMOB, TMIPOMETp, HapoBas
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUUK FIEKTPUUECKON IHEPTUH, FTTEKTPOOCBETUTENIbHBIE
puOOPbI, HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (IPUMEPHI), FITEKTPUUECKUE TPEIOXPAHUTENH,
AEKTPOMArHuT, 3JEKTPOJBUTATEIb MOCTOSHHOIO TOKA), MCIOJB3YyS 3HAaHUS O CBOMCTBax
(bu3NYeCKUX SIBICHUHN U HEOOX0UMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE PUOOPHI IO CXEMaM U
CXEMaTHUYHBIM PHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, THIPOMETP,
JBUTATEIb BHYTPEHHEIO CrOpaHHUs, DSJEKTPOCKOI, PEOCTaT), COCTaBIATh  CXEMBI
ANEKTPUYECKUX IIeNe ¢ MocieA0BaTelbHbIM U MapalieIbHbIM COEAMHEHHUEM 3JIEMEHTOB,
paznuyas ycaoBHbIe 0003HAYEHMSI 3JIEMEHTOB JIEKTPUUYECKUX LIENeil;

MPUBOJIUTH IPUMEPHI (HAXOAUTh UH(POPMALIHIO O IPUMEPAX ) MPAKTUUECKOTO UCIIOJIb30BAHUS
¢u3nuecKux 3HaHMM B TOBCEIHEBHOM JKM3HM JUId oOecredeHHs Oe30MacHOCTH IpHU
oOpamieHnn ¢ npubopaMM U TEXHMYECKUMM YCTPOMCTBaMH, COXpaHEHHUS 370POBbA U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHHUS B OKpYXKarollel cpee;

OCYILIECTBIATh MOMCK HMH(pOpMAIMM (U3NYECKOro cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOLUXCS 3HAaHUH U MYTEM CpaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIJIENISATH
nH(pOpMaIINIo, KOTOpas ABJISETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;
UCIIOJIb30BaTh IPU BBHIMNOJHEHUHM YYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO JIMUTEpaTypy
(GuU3MYECKOTO CcoJlep’KaHus, CIIpaBOYHBbIE MaTepuaibl, pecypcbl cetu HHTepHer, Bianersh
npuéMamMH KOHCIIEKTUPOBAHHS TEKCTa, MpeodpazoBaHus MHPOPMALMU U3 OJHOU 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co3J1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHNs, 0000111ast H(POpMAIIHIO
13 HECKOJIbKUX UCTOYHUKOB (PU3NYECKOT0 COJIEPKAHMSI, B TOM YHCIe ITyOJIMYHO MPEICTaBIATh
pe3yNnbTaThl MPOEKTHOW WM MCCIEAOBATEIbCKON NEATEeIbHOCTH, NPU STOM TI'PaMOTHO



UCTOJb30BaTh W3YUEHHBIH MOHATUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIAThH
BBICTYIUUIEHHE ITPE3EHTALUEN;

MIPU BHIIOJTHEHUH y4eOHBIX TPOEKTOB M HCCIET0BAHUN (PU3MUYECKHX MTPOLIECCOB PACTIPEALIIAT
0053aHHOCTH B TpyIIle B COOTBETCTBHHM C TIOCTABICHHBIMH 3aJladaMH, CJICIUTHh 3a
BBINOJIHEHUEM ILJIaHa JIeHCTBUN U KOPPEKTHPOBATh €0, aJ€KBATHO OLEHUBATH COOCTBEHHBIH
BKJIaJ] B I€ATEIBHOCTD IPYIIIBI, BEICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMOICHCTBUE, IPOSIBIISIS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

IIPOBOJIUTH IIPU HEOOXOJUMOCTH CEpUIO NMPSMBIX U3MEPEHUH, ONpeNeNsis CpeHee 3HaUeHUe
U3MepsIeMOi BeTHMUUHBI ((POKYCHOE pacCTOsIHHE COOMPAIOLIeH JHH3bI), 000CHOBBIBATH BHIOOD
crioco6a nu3MepeHus (M3MEpUTETHHOTO PrOopa);

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHMH C MCIIOJIB30BAHUEM MPSMBIX
U3MepeHuil (3aBUCHMOCTH yIJla OTPaKEHUs CBETa OT yrja NaJeHMs U YIJla MPEJIOMIIEHUS OT
yria MajeHus): IUIAHUPOBaTh MCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY,
(buKcupoBaTh pe3yibTaThl OJYYCHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH B BHJIE TaOJIUL U
rpaduKoB, JeJ1aTh BBIBO/BI [10 PE3yJIbTaTaM MCCIEIOBAHNUS;



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
(undposbie)
Nen/m = HaumMeHoBaHMe pa3iesioB U TeM MPOrpaMMbl Beero KP p 06pa30OBATETBHEIE
pecypcbl
Pa3neu 1. TenioBble siBIeHUSA
11 CtpoeHue U CBOMCTBA BEIllECTBA 1 bubmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 22 3
CIVIOBRIC HPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 23
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE TeJla U UX 5 bubnunoreka [JOK
' B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [ToCcTOSIHHBIH AIEKTPHUECKUI TOK 23 5 h:tIpSJ,I:I;I/?T:.GeI;aSCI)_E).ru I7f4181ce
bu6mmoreka [JOK
2.3 M 5 1
ATHITTHBIC ABTCHIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 33
Pa3jnen 3. CBeToBbIE SIBJIEHUA
3.1 Cser. PacipocTpanenue cBera.
3.2 OnTrueckue mpruOOpbI 1
Hroro o pasneny 10
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10
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IIpuiaoxenune

INOYPOUYHOE IINTAHUPOBAHUE

8 KJIACC
JlaTa npoBeneHust
Ne
ypoka 1o 1o Tema ypoka
IaHy | ¢akry
TEIIJIOBBIE SABJIEHUS — 23y.
1/1 BBoaubIll MHCTpYKTaX 1O oXpaHe Tpyaa. TemnoBoe nemwxkeHue. Temneparypa. BHyrpeHuss sneprusi.
2/2 CriocoObl H3MEHEHNS] BHYTPEHHEN YHEPTHH.
3/3 Bunsl Tenonepenayun. TemionpoBoAHOCTb.
4/4 Konsekmus. Uznydenue.
5/5 KonnuecTBo Temnorel. EquHMIIBI KOJIMYECTBA TEMIOTHI.
6/6 VY nenpHas Tem10eMKOCTb. Perenue 3aau.
717 Pacuer xonmuecTBa BeniecTsa, HEOOXOMMOTO JIJIsl HATPEBAHMSI TEJIA WIIM BBIJIEIIIEMOTO TEJIOM IIPU OXJIAXKICHUH.
8/8 Jlabopamopnas paboma Ne 1 « Cpagnenue konuuecme meniomol npyu CMeUUBAHUU 800bl PA3HOU MeMNepamypbiy.
9/9 Jlabopamopnas paboma No 2 «H3zmepenue yoenbHOU menjioemKkocmu meepoo2o meiay.
10/10 OHeprus TOIIMBA. Y IeJbHAas TEIJI0TA CTOPAHMUSL.
11/11 3aKOH COXpaHEHMs SHEPTUH B MEXAHWYECKUX U TEIUIOBBIX Ipoleccax.
12/12 Konumponvnas paboma Nel no meme «Tennoevie asnenusny.
13/13 ArperatHble cOCTOsIHMSI BelecTBa. [[1aBneHne U oTBEpAeBaHuE.
14/14 I'paduk nnaBiaeHus ¥ OTBEpAEBaHUS KPUCTAJUIMYECKUX TeJl. Y iebHasl TeMI0Ta IIaBJIeHUs.
15/15 Pemenue 3aau no teme «HarpeBanue tein. [TnaBnenue u kpuctaus3anus»
16/16 Ncnapenne. Hacplennslii 1 HeHachleHHbIN 1ap. Konaencanus. [lormomenne sHEpruu Npy NCIapeHUN KUAKOCTH
U BBIJIEJICHHE €€ NP KOHAEHCAllUK napa.
17/17 Kunenue. Y nenpHas temnoTa mapooOpa3oBaHus M KOHJICHCAITHH.
18/18 Pemenue 3aanuii Ha pacyeT yJenbHON TEIIOTH NapooOpa3oBaHMsl, KOJHMUECTBA TEIIOTHI.
19/19 Brnaxxnocts Bo3nyxa. CriocoObl onpeienieHus BIaXXHOCTH Bo3ayxa. JlaboparopHas padora Ne 3 «3mepenue
BJI&JKHOCTH BO3JIyXay.
20/20 Pabota ra3a u napa npu paciupeHuu. /[Buraresib BHyTpEHHET0 CropaHusl.
21/21 [TapoBas Typ6una. KI1J] TerioBoro npuratens.
22/22 O06o0011eHre 1 TOATOTOBKA K KOHTPOJILHOW paboTe 1o TeMe «ArperaTHble COCTOsIHMSI BellecTBay. Pernienue 3a1ad.
23/23 Koumponvnaa paboma Ne2 no meme «H3menenue azpecamuplx cOCMoaHUIL 6euiecmeay.
QJIEKTPUYECKHUE U MATHUTHBIE SABJIEHUS — 33 u.
24/1 DnexTpu3alys TeJ Ipy CONPUKOCHOBEHUH. B3anmozeiicTBre 3apsyKEHHBIX TEII.




25/2

DJIEKTPOCKOIL. DIEKTPUUECKOE MOJIE.

26/3 JlenmuMOoCTh IEKTPUUYECKOTO 3apsiia. InekTpoH. CTpoeHHe aTroma.

2714 OOBsiICHEHNE AICKTPUICCKUX SBJICHUH.

28/5 [TpoBOTHUKH, MTOJTYTIPOBOAHUKH U HEITPOBOIHUKH DJIEKTPUYECTBA.

29/6 DnexTpuueckuid Tok. ICTOUHUKH 31€KTPUYECKOT0 TOKA.

30/7 DeKTpuuecKas 1enb U €€ COCTABHbIC YAaCTH. DIEKTPUUYECKUHN TOK B METaJlIaxX.

31/8 JlericTBus 271EKTpUYECKOro TOKa. HarmpaBieHue 3eKTprUIeCcKOro ToKa.

32/9 Cwnia Toxa. EquHABI CHIIBI TOKA.

33/10 Awmnepmerp. M3mepeHne CHITbl TOKa.
Jlabopamopnas paboma Ne 4 « Coopka snekmpuyeckoui yenu. M3smepenue cunvl moka 6 ee pasiuyHulX y4uacmraxy.

34/11 Onexkrpuueckoe Hanpspkenne. Enquanibl Hanpsbxkenus. BonsTmerp. M3Mepenne HanpspkeHus. 3aBUCUMOCTD CHITBI
TOKa OT HANPSDKEHUSL.

35/12 Jlabopamopnas paboma Ne 5 « M3mepenue HanpsasiceHuss Ha pa3iuyHbIX Y4ACmKax 1eKmpuyeckol yenuy.

36/13 DIEKTPUUECKOE COMPOTUBICHHUE MPOBOIHUKOB. EMHUIIBI CONPOTHUBIEHUS.

37/14 3akoH Oma 11 y4acTKa Henu.

38/15 Pacuer conpoTuBneHus MPOBOIHUKOB. Y I€THHOE CONMPOTUBIICHKE. [I[pMepsl Ha pacyeT CONPOTUBICHUS
MIPOBOJIHHUKA, CUJIBI TOKA M HAIIPSIKEHHUS.

39/16 Peocratsl. Jlabopamopnas paboma Ne 6 « Pecynuposanue cuiivbl moKa peocmamomy.

40/17 Jlabopamopnas paboma Ne 7 « 3mepenue conpomueieHus npo8oOHUKA npu NOMOwU amnepmempa u
801bIMMEMpPay.

41/18 [locnenoBarenpbHOE COETMHEHHE POBOAHUKOB.

42/19 [TapannensHoe coeIMHEHNE TIPOBOAHUKOB.

43/20 Pemenue 3anau mo remam «CoerHEHNE MPOBOAHUKOBY, «3akoH OMa Ui ydacTKa HErHy.

4421 Konmponvnaa pavoma Ne3 no memam «Inekmpuueckuii mox. Hanpascenuer, «Conpomugnenue. Coedunenue
NPOGOOHUKOB).

45/22 PaboTa ¥ MOITHOCTb JIEKTPHUUECKOrO TOKA.

46/23 EnuHums! paboTh! 2JIEKTPUIECKOTO TOKa, MPUMEHSEMOT0 Ha MTPAaKTHKE.
Jlabopamopnas paboma Ne 8 « H3mepenue mownocmu u pabomul moKa 6 21eKMpU4ecKoll 1amney.

47/24 HarpeBaHnue npoBOJTHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH Jlxoyinsa — JIenna.

48/25 Konpnencarop.

49/26 Jlamna HakanuBaHus. DJNeKTpUUYECKUe HarpeBaTenbHble mpuoopsl. KopoTkoe 3ambikanue. [Ipenoxpanurenu.

50/27 O06001eHre 1 TOATOTOBKA K KOHTPOJIBHOU padoTe mo Temam «PaboTa u MOIIHOCTh AIEKTPUIECKOTO TOKaY, «3aKOH
Jbxoyns — Jlenna», «KoHgeHcaropy.

51/28 Konumponvnas paboma Ne4 no meme «Paboma u mowyHocms 31eKmpudeckozo moka. 3axou /rcoyna — Jlenua.

Konoencamop».




52/29 MarnuTtHoe nojie. MarHuTHOE T0JI€ IPSIMOTO TOKA. MarHuTHBIC JTHHUU.
53/30 MarauTHoOe 1moJjie KaTyliKy ¢ TOKOM. DJIEKTPOMArHUThI U MX IPUMEHEHUE.
Jlabopamopuas paboma. Ne 9 « Coopka 31eKmpomMacHuma u UCnbimauue e2o 0eticmsusiy.
54/31 [TocTostHHBIE MArHUTHI. MarHUTHOE 10JI€ MOCTOSIHHBIX MarHUTOB. MaruutHoe nosie 3emMiI.
55/32 JleiicTBrE MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPUUYECKUHN ABUTATEINb.
Jlabopamopnas paboma Ne 10 « H3yuenue snexmpuueckozo 0guecamenss ROCMOSIHHO20 MOKA (HA MOOeIU) ).
56/33 Konumponvnas paboma Ne5 no meme «InekmpomazHumubvle A6J1eHU)
CBETOBBIE SABJIEHUSA — 10 u.
57/1 Hcrounuku ceera. Pacipoctpanenue csera.
58/2 Bunnmoe nBuxeHUe CBETHL.
59/3 OTtpaxeHue cBera. 3aKOH OTPAKEHHSI CBETA.
60/4 ITnockoe 3epkaio.
61/5 [Ipenominenue cBera. 3aKOH MPEIIOMIICHUS CBETA.
62/6 JInn3el. OnTHueckast cuiia JTUH3EL PereHue 3amauy.
63/7 N306paxenus, naBaembie TuH30i. [locTpoeHne n300paxeHuil, MoJy4eHHbIX C TOMOIIBIO JIUH3.
64/8 Jlaboparopnas paborta Ne 11 «Ilomydenne n300pakxeHui Py MOMOIIH JTHH3BD).
65/9 I'na3 u 3penue.
66/10 Konmponvnasa paboma Neb no meme «Ceemoswie ag1enuny.
IloBTOpeHUe U 06001ICHHE
67 Hmozosan ammecmayusa 3a Kypc 8 knacca
68 AHanm3 UTOroBo# aTTectaiiii. MToroBoe moBTOpeHne
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