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HHOACHUTEJIBHAA 3AIINCKA

Copneprkanue mporpaMMbl HalPaBJIeHO HA (POPMUPOBAHUE ECTECTBEHHOHAYYHON IPaMOTHOCTH YYAILTUXCS U
OpTaHU3aIMI0 U3YUYeHUs (PU3UKU Ha JeSITeIHbHOCTHON OCHOBE. B HEll yUUTHIBAIOTCS BO3MOXXHOCTH MTPEIMETA
B peamm3auuu tpeboBanuii ®I'OC OOO k maHUPyEeMbIM JIUYHOCTHBIM M METANPEIMETHBIM pe3yIbTaTaM
00y4YeHHs, a TAKXKE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YU€OHBIX TPEIMETOB Ha yPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUs.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O TIPEJMETA «®U3UKA»

Kypc ¢pusukun — cucteMoo0pas3yromuii Al €CTECTBEHHOHAYYHBIX YYEOHBIX MTPEIMETOB, IIOCKOIBKY
¢u3nvecKne 3aKOHbI JIS)KAaT B OCHOBE MIPOIIECCOB U SBJICHUHN, U3Yy4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMHEH
1 ¢pusznuecKkoil reorpadueit. uznka — 3TO MPEIMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIA/I B
€CTeCTBEHHOHAYYHYIO KapTHHY MHUpPa, HO M IIPEJOCTaBIAET Hanbosee sicHble 00pa3iibl MPUMEHEHHs HAyYHOTO
MeTO/Ia MO3HAHMUS, T.€. CII0c00a MOTy4YeHUs JOCTOBEPHBIX 3HaHMH 0 Mupe. Hakonen, ¢puznka — 310
IIpEeIMET, KOTOPBIN HapsALy ¢ APYTHMHU €CTECTBEHHOHAYUYHBIMU IIPEIMETAaMU JI0JKEH JaTh IIKOJIbHUKAM
NpeJCTaBICHUE 00 YBICKATEILHOCTH HAYYHOT'O UCCIIEIOBAHUS U PAAOCTH CAMOCTOSATEIBHOTO OTKPBITHS
HOBOTO 3HAHMUS.

OpHa U3 rIaBHBIX 33124 GU3UYECKOTO 00Pa30BaHUS B CTPYKTYpE 00IIET0 00pa30oBaHUs COCTOUT B
(hOopMHPOBaHNUN €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpECca K HayKe Yy OCHOBHOM MacChl 00y4aronuxcs,
KOTOpBIE B JaJibHEHeM Oy IyT 3aHATHI B CAMbIX pa3HO 00pa3HbIX chepax nestenpHocTH. HO He MeHee
BaYKHOM 3a/1a4eil SBJIAE€TCS BBISIBICHHUE U TIOJrOTOBKA TAJIAHTIIMBBIX MOJIOBIX JIFOJIEH /ISl IPOAOJIKEHUS
o0Opa3oBaHMs U JaIbHEUIECH MPOPEeCCHOHANTBHON IeATeIFHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
WCCIICZIOBAaHUH U CO3JaHUH HOBBIX TeXHOJOTHA. COrIacHO MPUHATOMY B MEXIyHAPOJHOM COOOIIECTBE
onpezeneHuto, EcrecTBeHHOHay4YHas IpaMOTHOCTb — 3TO CIIOCOOHOCTh Y€JI0BEKA 3aHUMAaTh aKTHBHYIO I'PaX-
JAHCKYIO TIO3ULIMIO TI0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HAYKaMU, U €T0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAEIMHU. HayuHOrpaMOTHBIN YEJI0BEK CTPEMUTCS
y4acTBOBATh B ApTyMEHTUPOBAHHOM 00CYKICHHH MPOOIeM, OTHOCSAIINXCS K €CTECTBEHHBIM HAyKaM U
TEXHOJIOTHSIM, YTO TpeOyeT OT HEero CIEeAYIONMX KOMIIETEHTHOCTEH:

— HAy4HO OOBSACHATE SABJICHUA,
— OLCHUBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOT'O UCCIICAOBAHUA,
— HHTCPIPCTUPOBATH JAHHBIC 1 UCII0JIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA IMOJTYYCHHA BHIBOJOB.

W3yuenne Gpu3MKN CIIOCOOHO BHECTH PEIIAIOIINI BKJIAJ] B (JOPMHUPOBAHNE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYarOLIIXCSI.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Llenu n3yyenus (HU3MKKU HA YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpezaencHs! B Konnenmun
npernoiaBaHus yueoHoro npeamera « Pusnka» B 00pa3zoBarenbHbIX opranu3anuiax Poccuiickoit @enepanum,
peanu3yoIuX OCHOBHBIE 00111e00pa3oBaTeIbHbIC POTPAMMBI, YTBEPKAEHHOM pemenneM Kosternn
Munucrtepctsa npocsenieHus: Poccuiickoit @enepanuu, npotokoit ot 3 aexadps 2019 r. Ne [1K4BH.

Llenu u3ydeHus: GU3UKH:

— npuoOpeTeHre HHTepeca U CTPEMIICHHUS 00YJaOIINXCS K HAYYHOMY U3YYEHHUIO TPHPOJIBI,

pa3sBUTHE MX MHTEJIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEIH;

— pa3BHTHE MPEJICTABICHUH 0 HAYYHOM METO/Ie TO3HAHUSA U (POPMHUPOBAHUE UCCIIEOBATEIBCKOTO

OTHOIICHUA K OKPYIKAIOIIUM SIBJICHUAM,



— (opMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysIbTaTa U3yYEeHUSI OCHOB CTPOCHUS MAaTepUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHHE MPEACTABICHUA O POIU (PU3UKU JJIs Pa3BUTHSI JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHI;

— pa3BHTHE MPEJICTABICHUH 0 BO3MOXKHBIX cepax Oyayieit mpoheccHoHaTbHON e TeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JANbHEHIIEMYy 00yUeHHIO B 3TOM HalpaBJICHUH.

JlocTIDKeHUE 3THX Lieliel Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHus 00eCIeYNBACTCs PEIICHHEM
CIIeIYIOIINX 3a1a4:

— npuoOpeTeHre 3HaHUI O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHUYECKHX, TETIOBBIX,

SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBLIX SABJICHUSAX;

— MpuOOpeTeHrne YMEHUIN ONMUCHIBATh U OOBICHATH (U3NUYECKHUE SIBIICHUS C UCIIOJIb30BAHUEM
MOJTY4YECHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACYETHBIX 3a/1a4 C UCIOIb30BAHUEM (PH3HUECKUX
MO/JIEJIEH, TBOPUECKUX U NIPAKTUKOOPUEHTHUPOBAHHBIX 3a]a4;

— Ppa3BHUTHE YMEHHUI HAOIIOIATh IPUPOIHBIE SBJICHHUS U BBITIOIHATH OMBITHL, JAOOpaTOpHBIE pabOTHI U

SKCHCPUMCHTAJIbHBIC UCCIICAOBAHUA C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/IGOpOB;

— OCBOCHHE IPUEMOB pabOTHI ¢ MHPOpMAIUEH PU3NIECKOTO Co/IepKaHus, BKIOYast UHHOPMAIIHIO O

COBPCMCHHBIX JOCTUKCHUAX (1)I/I3I/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC HH(i)OpMa]_[I/II/I;

— 3HAKOMCTBO cO cepaMu podeCCUOHATHLHON AeITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U

COBPCMCHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMHU HAa NOCTHIXCHUAX d)H?)H‘ICCKOfI HAyKH.
MECTO YYEBHOTI'O ITIPEJAMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBru ¢ ®I'OC OO0 dusuka sBisercs 00s3aTeNbHBIM MIPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopaszoBanus. JJaHHas mporpaMMa npeaycMaTpuBaeT u3ydeHne pu3uku Ha 0a30BOM YpOBHE B 8
Kjacce B 00béMe 68 4acoB mo 2 yaca B HEJEIIO.



COJAEPKXAHUE YYEBHOI'O ITPE/IMETA

Pa3gea 1. TenioBble ABJICHUSA

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUs BellecTBa. Macca M pa3smepbl
aTOMOB U MoJieKyJ1. ONBIThI, TOATBEPKIAIOLIUE OCHOBHBIE ITOJIOKEHHSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH.

Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOro COCTOSHUH BemecTBa. Kpucrannmuieckue 1 aMop(HbIe Tena.
OOBsicHEeHHE CBOMCTB ra3oB, XKHUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHHUH MOJIEKYISIPHO-KHHETHIECKOM
teopuu. CMauMBaHME U KallWUIAPHBIE BJIEHUS. TEII0BOE pacIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JBUKEHUS YaCTHUL.

Buytpennss sueprust CriocoObsl HI3MEHEHUS BHYTPEHHEH SHEPTUU: TEIUIoNepeiada U COBEpIICHNE paboThI.
Bunel Temonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TyUECHHE.

KonuyecTBOo TemioThl. Y aenbHas TEIUIOEMKOCTh BElIeCTBa. Temio00MeH U TeTIOBOE paBHOBECHE.
VYpaBHeHue TermioBoro 6ananca. [InaBienue u oTBepJeBaHUE KPUCTAIUIMYECKUX BEIIECTB. Y IEIbHas
terutoTa rasieHus. [TapoodpazoBanue u konneHcamnus. Mcnapenane (MC). Kunenue. Y aenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT aTMOC(EpHOro JaBienHus. BnaxHocTs Bo3ryxa.

OHeprus TOIIMBA. Y IesIbHAs TEIIOTa CTOPAHUSL.

[Tpuniune! padots! TerioBsix asurateneii. KI1/I reroBoro nurarens. TenaoBbie ABUraTeN! 1 3aIUTa
okpyxatomiert cpenbl (MC). 3akoH COXpaHEHUs U MPEBpalleHUs YHEPTUM B TEIIOBbIX npoueccax (MC).

Hemoncmpayuu

. HaGmronenne OpOyHOBCKOTO JIBHIKEHHSI

. Habmonenue nuddyszun

. Habnronenue siBneHnii cMauynBaHus M KaWJUISIPHBIX SIBIICHUN

. Habmronenue TeroBoro pacimmpenust Tei

. I3MeHeHue naBieHus ra3a Ipyu I3MEHEHUH 00bEMa U HarpeBaHUH WIH OXJIAKICHUU
. [IpaBuiia u3MepeHus TeMIeparypsl

. Buas! Terutonepenaun
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. OxnaxeHre mpyu CoBEepIICHUH padoThI

9. HarpeBanue npu coBepiieHU paboThl BHEITHUMU CHIIaAMHU
10. CpaBHEeHME TETIOEMKOCTEN PA3IMYHBIX BELLIECTB

11. Habmronenne KumneHus

12 .HabnroneHre nocTosIHCTBA TEMIIEPATYPHI NIPU I1JIaBICHUU
13. Mopenu TenoBbIX JBUTaTENEH

Jlabopamopusie pabomol u onvimot

1. OnpIThI 10 OOHAPYKEHUIO AEUCTBUSI CHUII MOJIEKYJISIPHOTO IIPUTSDKEHUS

2. OnbITHI 110 BBIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WM caxapa

3. OmbITHI 110 HAOIIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TENT

4. OmpenesneHue JaBJICHUS BO3AyXa B OaJIJIOHE MINPHIIA

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEMa M HarpeBaHUs WU
OXJIAXKICHUS

6. IIpoBepka runoTe3bl IMHEHHON 3aBHCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUIECKOI TpyOKe
OT TEMIIEPATYPbI

7. HaGmroienue n3MeHeHUs: BHYTPEHHEH SHEpruy Tejla B pe3ysibTaTe TeIIonepeiaun 1 padoThl BHEIIHUX
cHIl

8. MccnenoBanue siBIICHUS TEIUNIOOOMEHA PU CMEIIMBAHUY XOJIOIHOM U TOpsSYE BOJIBI

9. Onpenenenre KOJIMYECTBA TEIJIOTHI, TOJIyY€HHOT0 BOJION MPH TEINIOOOMEHE ¢ HarpeThIM

MCTAJUIMYCCKUM MUITITUHAPOM



10. Onpenenenue yienbHOM TEIIOEMKOCTH BEIIECTBA
11. MccnenoBanue nporecca uCapeHust

12. Onpenenenue OTHOCUTENBHOM BIIaXKHOCTH BO3/lyXa
13. Omnpenernenne yaelbHON TEIUIOTHI IJIaBJIECHUS JIbJIa

Pa3nen 2. DiekTpuyeckue U MArHUTHBIE SIBJICHUSI

Onextpuzanus Teil. J[Ba poja 3JeKTpUUecKuX 3apsiioB. BanmozeiicTBue 3apskeHHbIX Tell. 3akoH Kyiona
(3aBUCUMOCTH CHUJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJT OT BETMYMHBI 3apPS/I0B U PACCTOSHUS MEK/Ty TE€JIaMu).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro noss. [[puHuun cynepno3uium 3JeKTPUIECKUX
roJiek (Ha KaueCTBEHHOM YPOBHE).

HocuTenu snexkTpudeckux 3apsiioB. DIEMEHTapHbIN diekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U AURJIEKTPUKU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKA.
JIeficTBUS 3JEKTPUUECKOTO TOKA (TEIUIOBOE, XUMUUYECKOE, MAarHUTHOE). DIEKTPUUYECKUM TOK B KUAKOCTIX
U rasax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuieckoe HanpsbkeHue. ConpoTUBIICHUE POBOAHUKA. Y ICIBHOE
COIIPOTHBIIEHUE BellecTBa. 3akoH OMa s yuacTka nenu. [locienoBarensHoe u napayuieIbHOE COEIMHEHUE
MIPOBOTHUKOB.

PaboTa 1 MOUIHOCTB ANMEKTPHUECKOTO TOKA. 3akoH J[koyns— JleHma. DnekTpruuecKue ey u noTpeduTenu
AJIEKTPHUYECKO YHEpruu B ObITy. KopoTKoe 3ambikaHue.

[TocTtossHHBIE MarHUTHL. B3anMoneCcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHoe moJie. MarHutHoe mosie
3eMiIH ¥ €T0 3HaYeHUE I KU3HU Ha 3emie. OnbIT Dpcerena. MarHuTHOE MoJie 3JIEKTPUIYECKOTo TOKA.
[IpuMeHeHue >7eKTPOMArHiuTOB B TEXHUKE. JelicTBIE MarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA. crob30BaHue 3JIEKTPOBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIIOpTe.

Omneitel @apajnes. SABnenue snekTpomaruuTHoM nHAyKIuU. [IpaBuno Jlenna. Dnekrporeneparop. CriocoOs
MOJTYYCHUS MIEKTPUICCKOU SHEPTUU. DIIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu

DnexTpusanus Tei

JIBa posia 371EKTPUUECKUX 3apsiI0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll
YCTpoiCTBO U AEHUCTBUE MIEKTPOCKOIA

DJIeKTpOCTaTUUYECKAsl MHTyKIIUS

3aKOH COXPAHEHHUS JIEKTPUUECKUX 3aps/10B

IIpOBOHMKY U TUIIEKTPUKHU

MonenupoBaHHU€E CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MO

e A o e

M cTOoYHUKHN TOCTOSHHOTO TOKA

e

JIeficTBHS SIIEKTPUYECKOTO TOKA
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. DIIEKTPUUECKHUH TOK B KUIAKOCTU
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. I3MepeHnue cuibl TOKa aMIepMeTpoM

—_
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. I3MepeHnue 31eKTpUYeCcKOro HaIpsHKEHUs BOJIBTMETPOM

—_
~

. Peocrar u marasuH CONpoTHUBICHUI

—_
9]

. B3aHMOHCﬁCTBH€ INOCTOAHHBIX MarHuTOB

—_
o)

. MOI[GJII/IpOBaHI/IC HCBO3MOXXHOCTH pa3aCICHUS ITOJIIOCOB MarHuTa

—_
~

. MOI[GJII/IpOBaHI/IC MarduTHBIX ITOJICH MOCTOSHHBIX MarHUTOB

—_
o]

. OnbIT Opcrena



19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. JlelicTBHE MarHUTHOTO I0JIS1 HA IPOBOJAHUK C TOKOM

21 DnexTpoaBUraTesib NOCTOSHHOTO TOKa

22. UccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW MHAYKIIMH

23. Onbitel @apanes

24. 3aBUCHMOCTD HaIPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCIJIOBU €r0 BOSHUKHOBEHHUS
25. DIeKTpOoreHepaTop MOCTOSIHHOTO TOKa

Jlabopamopnvie pabomul u onvimel

OMnBITHI 110 HAOTIOICHUIO AJICKTPU3AINH TEJ HHAYKIIUEH U IIPU CONIPUKOCHOBEHUH
UccnenoBanue neicTBUS 3JIEKTPUUECKOTO MOJISI HA TPOBOJIHUKYU U TUAIIEKTPUKU
COopka u mpoBepka paboThI AIEKTPUIECCKON ST ITOCTOSIHHOTO TOKA

N3mepenue u peryaupoBaHue CUIIbI TOKA

A

V3mepenue u peryimpoBaHue HapsHKEHUs

6. HccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 PE3UCTOpP, OT COMPOTHBIICHUS PE3UCTOPA U
HaNpsDKCHUS Ha PE3UCTOpe

7. ONBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTH AIEKTPHUECKOTO COMPOTHBIICHUS TPOBOIHUKA OT €T0 JUIUHBI,
TUTOIIAIH MTOTIEPEYHOT0 CEUSHHSI U MaTepHasa

8. TIpoBepka mpaBuIiIa CIOKEHUS HAPSHKECHUN TPH MTOCIIEI0BATEILHOM COSIMHEHHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia Jyisi CHIIbI TOKA IPH MapajuIeIbHOM COSIMHEHUN PE3UCTOPOB

10. Onpenenenue pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

11. Onpenenenue MOIHOCTH 3IEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIEr0 Yepes3 JIaMIIOUKy, OT HaNpsDKEHUS Ha Hel

13. Onpenenenue KI1J[ narpeBaresns

14. UccnenoBanue MarHuTHOTO B3aMMO/ICHCTBHS TOCTOSTHHBIX MarHUTOB

15. 3y4yeHne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB NP WX 00BEINHEHUH U pa3/ielieHIH

16. UccrnenoBanue AeCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIBI B3aMMO/ICHCTBHSI KATYIIIKU C TOKOM U MarHUTa OT
CHJIBI TOKA U HAIIPABJICHHS TOKA B KATYIIKE

18. U3ydenue neiicTBUs MAarHUTHOTO T10JIs1 HA IPOBOTHUK C TOKOM

19. KoncTpynpoBanue M u3yueHHE padOThI 3JIEKTPOABUIATEIIS

20. Uzmepenue KI1/] anexTpoaBurarenbHOi yCTaHOBKU

21. OnbITHI IO MCCTIEIOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHON MHIYKIIUU: UCCIIEIOBAHUE N3MEHEHHUN

SHAYCHHUA U HAIIPABJIICHUA UHAYKIITMOHHOT'O TOKA



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

W3ydenne Gu3HUKK B 8 KIIacCe HAMIPABJICHO HA JTOCTIXKCHUE 00YUYaIOIUMUCS TUIHOCTHBIX,
METanpeIMETHBIX U MMPEJAMETHBIX PEe3yJIbTaTOB OCBOCHUS YI€OHOTO MPEIMETA.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— TpOsIBIIEHUE UHTEPECa K HICTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MUeCcKOl HAyKH;
— IICHHOCTHOE€ OTHOIICHHE K TIOCTUKECHUSAM POCCUHCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u dyxo6no-upascmeennoe 60CnRuUmMaHue:

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYX/I€HUH 00IIECTBEHHO-3HAYUMBIX U ATUYECKHX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM TOCTHIKCHUN (QU3UKY;

— OCO3HAaHUC BAKHOCTHU MOPAJIBHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.
Icmemuueckoe ocnumanue:

— BOCIIPHUATHE SCTETUYECKUX KauecTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO IIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

llelmocmu HAYYHO020 NO3HAHUA:

— OCO3HAaHME IIEHHOCTHU (PU3MUECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IIO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUH, BAXKHEHUILIEH COCTABIIAIOIIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOM JII0O03HATEIBHOCTH, HHTEPECa K UCCIICIOBATEIILCKOM IEATEIbHOCTH.
Dopmuposeanue Kyaomypvl 300P08bs U IMOYUOHATLHOZ0 OJ1A20N0NYUUA:

— OCO3HaHME IIECHHOCTU 06€30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
B2XHOCTH TpaBUJI 0€30MaCHOTO TIOBEICHUS Ha TPAHCIIOPTE, HAa JJOPOTaX, C AJICKTPUUECKUAM U TEIIIOBBIM
000pyI0BaHUEM B JIOMALTHUX YCIIOBUSX;

— c(pOpPMHPOBAHHOCTH HABbIKA PEQIIEKCUH, TPU3HAHUE CBOETO MIPaBa Ha OLIMOKY M TAKOTO K€ MpaBa y
JIPyroro 4ejioBexa.

Tpyoosoe 6éocnumanue:

— AaKTHUBHOE YYacTHE B PEIICHNUU IPAKTUUECKUX 3a7au (B paMKaxX CEMbH, LIKOJIbI, TOPOia, Kpasi)

TEXHOJIOTUYECKOH U COIMAIbHON HAIIPAaBICHHOCTH, TPEOYIOIINX B TOM YHCIE U (PU3NIECKUX 3HAHUH,
— HMHTEpEC K MPAKTHYECKOMY H3yUYCHHIO Tpodeccuil, CBI3aHHBIX C (PU3UKOIL.
JKonozuueckoe eocnumanue:

— OpHEHTAlMs Ha MPUMEHEHNE (PU3HMUECKUX 3HAHUH JUI PEelIeHUs 3a7a4d B 00JIACTH OKPY KaIOIIeH
cpenbl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX IIOCIEACTBUN U1 OKPYKAIOLICH Cpebl;

— OCO3HaHME TIIO0ATBHOTO XapaKTepa SKOJOTUYECKHX IMPOOIIEM U ITyTeH MX PeIleHUs.

Aoanmayus 00yuarOuyecoca K U3MEeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPeObl:

— TOTPeOHOCTH BO B3aMMO/ICHCTBUH IPU BBHITIOJTHEHNUHU UCCIIEJOBAHUH U POEKTOB (pU3HuecKon

HAIpaBJICHHOCTHU, OTKPBITOCTH ONILITY U SHAHUAM APYTUX;
— IIOBBIIICHHUEC YPOBHA CBOCH KOMIIETEHTHOCTHU qgCpe3 MPAKTUUCCKYIO ACATCIbHOCTD,

— TOTPeOHOCTH B (POPMHUPOBAHNUN HOBBIX 3HAHUH, B TOM YHCIIE (POPMYTUPOBATH U/ICH, TOHSATH,



TUMNOTE3bl 0 (DU3MYECKHX OOBEKTAX W SIBICHHUSIX;
— 0CO3HaHHE JIePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIACTH (PHU3UKY;
— TUIAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUYSCKUX 3HAHUM;

— CTPEMJICHUE aHAJIU3UPOBATH U BBISABIATH B3aUMOCBSI3U IIPUPO/Ibl, OOIIECTBA U 3KOHOMUKH, B TOM
YHCIIe C UCTIONIb30BAaHNEM (DPU3NYECKUX 3HAHUMH;

— OLICHKA CBOUX JICUCTBHH C YUETOM BIMSHUS Ha OKPY>KAIOIIYIO CPELy, BO3SMOXKHBIX TTI00aIbHBIX
OCJIEACTBUM.
METAINIPEJIMETHBIE PE3YJIbTATbBI

YHuBepcalbHbIE IT03HABATEIIbHBIEC ICHCTBHS

Baszoewie nozuueckue oeiicmeus:
— BBIABIIATH U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBJICHUI);
— yCTaHaBHI/IBaTb CYH_ICCTBCHHBII;'I HpI/ISHaK KJIaCCI/I(bI/IKaLII/II/I, OCHOBaHUA IJIs1 O606H.[CHI/I$I )41 CpaBHeHI/IH;

— BBIABIIATH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHS B pacCMaTpUBAEMbIX (haKTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSM;

— BBIABJIATb HPUYHMHHO-CJICACTBCHHLIC CBA3U TP U3YUCHUU (I)I/I3I/I‘-I€CKI/IX SIBIICHUH 1 IIpoONLECCCOB;
ACJIaTb BBIBOABI C UCITIOJIB30BAHUEM ACAYKTHBHBIX U UHAYKTUBHBIX YMO?)aKJIIO‘ICHHﬁ, BbIABUI'aTh
THUITOTE3BI O B3aUMOCBA3IX (bHSPI‘-ICCKI/IX BCJINYMH,

— CaMOCTOSITENILHO BBIOMPATh crIoco0 perieHus yueOHol pusnueckoii 3a1a4n (CpaBHEHHE HECKOIBKHIX
BapHUaHTOB PELICHUS, BBIOOP Hanbosee MOAXOIAIIETO C YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHEB).

Ba3zoewvie uccneoosamenvckue oeiicmeus:
— HCIMOJIB30BaTh BOIPOCHI KaK UCCIEA0BATEIIbCKUA MHCTPYMEHT MTO3HAHMUS;

— TPOBOJUTH 10 CAMOCTOSITEIILHO COCTABJICHHOMY IIJIaHY OTBIT, HECIIOKHBIN (pU3HUECKuit
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICTOBAHUE (PUINICCKOTO SIBIICHUS;

— OIICHUBATH HAa IPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(bOpMaI_[I/IIO, MOJIYUYCHHYIO B XOJ€ UCCIICAOBAHMA
HJIN SKCIICPUMCHTA,

— CaMOCTOSTEIBHO POPMYITUPOBATH OOOOIICHHS U BBIBOIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHUS, OTIBITA, UCCIICTOBAHMS;

— TPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3HUECKUX TPOILIECCOB, a TAKKE BHIIBUTAThH
IIPEII0JIOKEHNS 00 X PA3BUTUU B HOBBIX YCJIOBHSX U KOHTEKCTAX.

Paboma c unghopmavueii:

— TPUMEHSTH PAa3IUYHbIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI ITPHU OUCKE B 0TOOpE MHPOPMALIUU UITH
JAHHBIX C Y4E€TOM IPEIOKEHHON yueOHO! (PU3NUECcKO 3a1auu;

— aHaTU3UPOBaTh, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3IINIHBIX BHIOB U GOpPM
IIPEJICTaBIICHUS;

— CaMOCTOSTENILHO BBIOMPATh ONTUMANIbHYIO (hOpMY HpeACTaBICHUS HHOOPMAIH U WILTIOCTPUPOBATH

pelaeMple 3a/1a41 HECIOKHBIMU CXEeMaMH, IMarpaMMaMu, MHOU rpauKoi U X KOMOMHALIUSMHU.

YHuBepcalbHbIe KOMMYHUKATUBHbBIE JEHCTBUS



Obwenue:

— B X0/JIe 00CYXKIeHHsI y4eOHOTO MaTepualia, pe3yabTaToB J1a00paTOpHBIX pabOT U MPOEKTOB 33aBaTh
BOIIPOCHI 110 CYIICCTBY 06CY)K[[3,€MOI>’I TCMbI U BBICKA3bIBATb UACHU, HALICJICHHBIC Ha PCIICHHUC 3ada4u U
HOJJIepXKaHUe OJIaroKenaTeIbHOCTH OOIICHYS;

— COIIOCTABJISAITH CBOU CYXJICHUS C CYXKIACHUSMH IPYTHX YYaCTHHUKOB JHajiora, 0OHapy>KUBaTh
pa3iniune u CXoACTBO HOSHHHﬁ; BbIPpAXKaTh CBOIO TOYKY 3pCHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX,
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBITOJTHEHHOTO (PU3HMUECKOTO OMbITA (IKCIIEPHMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

Coemecmuasn oeamenbHocms (COMpYOHUUECmeo):

— MOHHWMATH U HCIIOJIH30BATh MIPEHMYIIIECTBA KOMAHAHON ¥ MHANBUAYATHHON paOOTHI P PEIICHUN
KOHKPETHOU (PU3HUYECKOM MPOOIEMBL;

— [PpUHHUMATh LCJIN COBMECTHOM ACATCIBHOCTH, OPraHU30BLIBATH I[eflCTBPISI mo eé JOCTHIXKCHHUIO!

pacmpenenaTh poyin, 00CYKIaTh MPOLIECCHI U Pe3yIbTaThl COBMECTHOW pabOTHI; 0000IIaTh MHEHUS
HECKOJBKHX JIFOJICH;

— BBIIIOJIHATH CBOIO 4aCThb paGOTBI, AOCTUTasA KAYCCTBCHHOI'O pE3yJjibTaTa IO CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU I[CﬁCTBPIH C ApYI'MU WICHAMU KOMAaHIbI;

— OLIEHUBATh Ka4e€CTBO CBOETO BKJIa/1a B OOIIMIA MPOIYKT MO KPUTEPUAM, CAMOCTOSITEIIHHO

c(hopMyTMPOBAHHBIM YUYACTHHUKAMU B3aUMOICHCTBHS.

YHHBEpCAIBHBIE PErYJIATUBHBIC JCUCTBUS

C amoopzanuzayus:

— BBISBIATH MPOOJIEMBI B )KU3HCHHBIX U YYEOHBIX CUTYAIUSIX, TPEOYIOIMIUX JUISl PEIICHUsT (PU3HUECKUX
3HAHU;

— OPUEHTUPOBATHCS B PA3IMUHBIX OAX0AAaX NPUHATUS PELICHUN (MHIMBUYaJIbHOE, IPUHATUE
pellIeHus B IpyIIle, IPUHITHE PELLICHUI TPYION);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPHUTM PCIICHUS (1)H3H‘I€CKOﬁ 3aJa4u WJIH IJ1aHa UCCIICJ0OBaHUs C

y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IpeJiaracMbie
BAPUAHTHI PELICHUN;

— J1e1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.
Camoxonmpons (pegpnekcus):
— HAaBaTb aACKBATHYIO OLICHKY CUTyalluu U MIpCajiaraTh 1jiaH eé HU3MCHCHUA,

— OOBSICHATH IPUYUHBI TOCTHXKEHUS (HETOCTHIKEHHUS) Pe3YIIbTaTOB ACATEIBHOCTH, 1aBaTh OLIEHKY
nproOpEeTEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBHI B IEATEIHLHOCTH (B TOM YHUCIIE B XOJ BBIMOJIHEHUS (PU3MUECKOTO UCCIIEIOBAHHS
WIM TIPOEKTA) Ha OCHOBE HOBBIX 0OCTOSITEIHCTB, M3MEHHUBIIUXCS CUTYyallUl, YCTAHOBJICHHBIX OIINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATHL COOTBCTCTBUC PC3YyJibTaTa LCIIN U yCIIOBUSAM.
3M0l(u0H(lJlebll7 unmeJliekm:

— CTaBUTH ce0s1 Ha MECTO APYTOro YeJIOBEKa B XOJI€ CIIOpa UM JUCKYCCHH Ha HAyYHYIO TEMY,
[IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToOro.



Ilpunamue cebs u opyzux:

— TpU3HABaTh CBOE MPABO HA OLIMOKY MPH PeIIeHUH (GU3UUECKUX 3324 WM B YTBEP)KICHHUIX Ha
Hay4HbIC TEMBI U TAKOE K€ IIPAaBO APYTOro.

HNPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPAXaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIHXCS

YMEHHUM:

— MHCIOJIB30BaTh MOHATH: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperaTHhIC COCTOSTHHS BEUIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE TeJla, HACKIICHHBIN U HEHACHI-
LICHHBIN I1ap, BIaXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHsIS SJHEPTUs, TEIUIOBOU JBUTaTENb;
AJIEMEHTAPHBIN JIEKTPUUECKUH 3apsijl, JIEKTPUIECKOE 10JIE, IPOBOJIHUKH U JUICKTPUKH, [IOCTOSHHBIN

ANEKTPUUECKUHN TOK, MATHUTHOE TI0JIE;

— pasnuyaTh sBICHU (TEIUIOBOE pacIIupeHue/ckaThe, Teronepeaaya, TeIIoBOe paBHOBECHE,
CMayuBaHKE, KAaWUIAPHBIC SIBJICHUS, UCTTAPEHHUE, KOH/ICHCALIMS, TJIaBJICHUE, KPUCTAIUTH3aLUS
(oTBepaeBaHue), KUIIEHKE, TEIIonepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TyUEHHE); AICKTPU3ALIUS
TEJ, B3aUMOJICHCTBUE 3aPsAI0B, IEUCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBUE
MarHuTOB, ICMCTBUE MAarHUTHOTO TOJIS HA MPOBOAHUK C TOKOM, 3JIEKTPOMArHuTHast MHAYKIHS) TIO OIU-
CaHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIONIUX JaHHOE (HU3HUECKOE

SIBIICHHE;

— pPAacmo3HaBaTh MPOSABICHHE M3YyUYCHHBIX (PU3NUECKUX SBICHHUN B OKpPY’KAIOIIEM MHpE, B TOM YHCIIE
¢du3nueckre SBICHUS B IPUPO/JIE: TTOBEPXHOCTHOE HATSKEHUE M KAIMJUISIPHBIC SIBJICHUS B IPUPOJE,
KPUCTAJUIBI B IpUpoJe, usnyueHue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUe
POCBI, TYMaHa, HHesl, CHETa; SJICKTPUIECKHE SIBICHUS B aTMOC(EpE, FIEKTPHUUECTBO KUBBIX OPTaHU3MOB;
MarHUTHOE T0JIe 3eMIIH, Apei Moo COB, pOJIb MATHUTHOTO TOJIS JAJIS KU3HU Ha 3emJie, MOJISIPHOE CH-
SIHUE; IIPU 3TOM [1€PEBOJIUTH PAKTUUECKYIO 3a]]auy B YUEOHYIO, BBIIEIATh CYIIECTBEHHbIE

CBOWCTBA/NPU3HAKU (PU3NUECKUX SBIICHHIA;

— OIMCHIBATh U3YYCHHBIE CBOMCTBA Te U (PU3NUYECKHE SBICHUS, HCIIONB3Ys (PU3HUECKUE BETMUNHBI
(TeMriepaTypa, BHyTPEHHS SHEPTUsl, KOJMYECTBO TEILIOTHI, Y/EJIbHAs TEIUIOEMKOCTb BEILIECTBA,
yZenbHas TEeIJIoTa IUIaBJICHUS, yAeIbHAs TeIJIOTa MapooOpa3oBaHus, yAeIbHAs TEII0Ta CTOPAHHS
TOILIMBA, KO3(PPHUIMEHT MMOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEINIbHAS BIIAYKHOCTh BO3/YXa,
ANEKTPUUECKUH 3apsi]l, CUJIA TOKA, dJICKTPUYECKOE HAIIPSKEHNE, COIIPOTUBIICHNE IIPOBOIHUKA, YACIBHOE
COIPOTHBIICHHUE BEIIECTBA, pa00Ta U MOILHOCTb MIEKTPUUECKOTO TOKA); IIPU ONHUCAHUU IPABUIIBHO
TPaKTOBATh (PU3MUYECKUI CMBICI UCIOIB3YEMbIX BEJIMYMH, 0003HAYCHHUS M €JMHULIBI (PU3UYECKIX
BEJIMYMH, HAXOUTH ()OPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUMHY C JPYTUMHU BETMUYNHAMH,

CTPOUTH TpapUKH U3YYCHHBIX 3aBUCUMOCTEH (PH3NUECKIX BEIHYUNH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUECKHE SBICHUS U MPOLECCHI, UCIIOIb3Ys OCHOBHBIE
MI0JIO’KEHUS] MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHUS BELIECTBA, IPUHLIMII CYTIEPIO3ULIUH T10JIEH
(Ha KaUECTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3aps/ia, 3akoH OMa JUIsl ydacTka Lemnu, 3aKoH J[oyis -
JleHua, 3aKOH COXpaHEHUs SHEPTHH; IPU 3TOM JaBaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aITUCHIBATh
€ro MaTeMaTHYECKOE BBIPAXKEHUE;

— OOBSICHATH (PU3UUECKUE TPOLIECCH M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTDH O0BsIC-
HeHHe U3 | - 2 TOTUYECKUX 1IaroB ¢ Ornopoii Ha 1 - 2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SBIICHHIH,

(U3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemaTh pacyéTHbIC 3a7auu B 2 - 3 NeHCTBUSA, HCIIONB3YS



3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIINE (PU3NUECKHE BEIIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33/1a4H
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK NAHHBIX IS PEIICHUS 33/1a49H, BRIOUPATh 3aKOHBI
U (popmyIibl, HEOOXOIUMBIE [T €€ PEeLICHHS, IPOBOAUTH PACUETHI M CPABHUBATH MOJTyUYCHHOE 3HAYCHHE

(1)I/ISI/I‘-IGCKOI>’I BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacCiio3HaBaThb HpO6JIeMBI, KOTOPLBIC MOXHO pCHINTDL IPU IMMOMOIIU (1)I/I3I/I'-ICCKI/IX MCTOHOB; UCITIOJIB3Y
OMMUCAHUC UCCIICAOBAHUS, BBIACIIATE IIPOBCPACMOC IPCATIOIOKCHNUEC, OUCHHUBATD IIPAaBUJIBHOCTD IMOPAAKA
MMPOBCACHUA UCCIICAOBAaHMA, ACJIaTh BBIBOIBI,

— TPOBOJUTH OIBITHI 110 HAOIIOECHHUIO (PU3MUECKUX SBICHUN MU (PU3HUECKUX CBOMCTB TEI
(KanmuJUIIpHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3/1yXa OT €ro 00b&éMa, TEMIIEpaTypbl; CKOPOCTHU MPO-
1[ecca OCTBIBAHUS/HATPEBAHMUS TIPU M3IIyUYEHUH OT LBETA M3JTy4aroIIel/OTIOMAI0Iel TOBEPXHOCTH;
CKOPOCTb HCIIAPEHHUS BOJbI OT TEMIIEPATYPBI KUIAKOCTH U ILIOIIAN €€ IOBEPXHOCTH; JJICKTPU3ALUS TEI
Y B3aUMOJICUCTBUE JICKTPUUECKUX 3aps/I0B; B3aUMOJCHCTBUE ITIOCTOSIHHBIX MarHUTOB, BU3yaIN3aLUs
MAarHUTHBIX ITOJIEY IIOCTOSIHHBIX MarHUTOB; JE€HCTBUAS MATHUTHOTIO I10JIsI HA IIPOBOJAHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA JIEKTPOABUIaTeNsl IOCTOSHHOTO TOKA): (JOPMYIUPOBATH
poBEpsiEMbIE TPEATIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOT0 000y I0BaHNUS; ONUCHIBATH
XOJ1 OTIBITa U (POPMYITUPOBATH BHIBOJIBI,

— BBIIOJHATH IIPAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIbHOMN BIaXKHOCTH BO31yXa, CUJIbI TOKaA,
HAIMpPAKCHUA C UCIIOJIB30BAHNEM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB (1)I/ISI/II-IGCKI/IX BCJIMYHMH; CpPaBHUBATb

pe3yJIbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHOHN a0COIFOTHOM MOTPENTHOCTH;

— TPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKOI BETMYMHBI OT IPYTOii ¢
UCIIOJIb30BaHUEM MPSAMbIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS IPOBOJIHUKA OT €T0 JUIMHBI,
IJIOIIAIU TIOTIEPEYHOT0 CEYEHUS U YIEIbHOIO COINPOTUBIICHUS BEIIECTBA IIPOBOJIHMKA; CUJIbI TOKA,
UYIIEro Yepe3 IPOBOJHUK, OT HAIIPSKEHUsS Ha IIPOBOJHUKE; UCCIIEN0OBAaHUE IOCIEA0BATEIBLHOTO U T1a-
paJUIETbHOTO COSAMHEHHI TPOBOTHUKOB): TUIAHUPOBATH UCCIIEAOBAHKE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHS, CIICAYS MPEATIOKECHHOMY TUIaHy, (PUKCUPOBATh PE3YIIbTAThI OTYYCHHOM
3aBHCHUMOCTH B BHJIE TaOJIUI] U TpaUKOB, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIECOBAHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETUUNH (yAeIbHAs TEINIOEMKOCTh BEIIECTBA,
COIIPOTHUBJICHUE MTPOBOIHUKA, PA00Ta M MOUTHOCTb AJIEKTPUUYECKOTO TOKA): IUTAHUPOBATH U3MEPEHUS,
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeIysl IPEI0KEHHOW HHCTPYKIIUHU, U BEIYUCIISATH

3HA4YCHUC BCIINYUHBI,
— co0JI0aTh MpaBUIIa TEXHUKH 0€30MacHOCTH MU paboTe ¢ 1abopaTOpHBIM 000pPYI0BAHUEM;

— XapaKTepU30BaTh MPUHIIMIIEI ACUCTBUS U3YYECHHBIX MPHOOPOB M TEXHUYECKHX YCTPOUCTB C OMOPOM
Ha UX ONKCAHUs (B TOM YHCJIE: CUCTEMa OTOILICHHUS JOMOB, THTPOMETP, MapoBasi TypOMHA, aMIIEPMETD,
BOJIETMETP, CYETUHK ICKTPUUECKOM SHEPTHHU, dJIEKTPOOCBETHTEIbHbIE TPHUOOPHI, HATPEBATEIILHBIC
AIIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKHE MTPEJOXPAHUTEIIH; IIEKTPOMATrHUT, SJIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKa), MCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MUYECKUX SBICHUN M HEOOXOAUMBIE

(1)I/ISI/II-IGCKI/IC 3aKOHOMCPHOCTH;,

— pPAacmo3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOMCTBA M U3MEPHUTEIbHbIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (>KMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOPAHHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX LIETEH ¢
MIOCJIEIOBATEIBHBIM U MAPaJUICIbHBIM COSMHEHUEM JIEMEHTOB, pa3indas yCJIOBHbIE 0003HAYCHHUS

9JICMCHTOB JJICKTPHUYCCKUX I.ICHCfI;

— TPUBOJIUTH MPUMEPHI/HAXOIUTH HHPOPMALIHIO O TPUMEPAX MPAKTUYECKOTO HCIIOIH30BAHUS



(bU3HYECKUX 3HAHMIA B TIOBCETHEBHOM KU3HU JIJIsl o0ecTieueHus: 6e301macHOCTH ipu oOpaleHuu ¢ mpubo-
pamMHu U TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 370POBbs H COOIIOCHUS HOPM SKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYIIECTBJIATh TOUCK WH(pOpMANUU (PUINIECKOTO COJEpKaHus B ceTh VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U TTYTEM CPaBHEHHUS JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATH HHPOPMAITHIO,

KOTOpAast SABJSIETCS MPOTUBOPEUMBOM M MOXKET OBITh HEIOCTOBEPHOI;

— HCIIOJIb30BAaTh MIPU BBIIOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO-IOMYJIIPHYIO TUTEpaTypy prusnyeckoro
COJZIepKaHUs, CIIPaBOYHbIC MaTepHUallbl, peCypchl ceTd VIHTepHeT; Bi1ageTh npuéMamMu
KOHCTIEKTUPOBAHU TEKCTA, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKKE YCTHBIE COOOIIEH!s, 000011ast nHpOopMaLnIo u3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COAECPIKaHuUs, B TOM YUCIIE ITyOJIUYHO MPECTABIATh PE3YIbTaThI
IIPOEKTHOM WJIM MCCIIEA0BATEIBCKON JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3y4CHHBIN

NOHSATUIHBIN annapaT Kypca (PU3HMKH, COIPOBOXKAATH BRICTYIIJICHHUE TPE3EHTALINCH;

— TIpY BBIIIOJHEHUN Y4EOHBIX MPOEKTOB U UCCIIEAOBAHMN (PU3NIECKHUX MPOLIECCOB PACIIPELIIATh
0053aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C IIOCTABICHHBIMU 33Ja4aMu, CJIEAUTD 32 BBIIIOJHEHUEM IJIaHa
JeMCTBUI U KOPPEKTUPOBATH €0, aIeKBATHO OLIEHUBATH COOCTBEHHBIN BKIIA]] B ACATEIBHOCTD TPYIIIIBL;

BBICTpanBaTb KOMMYHHUKATUBHOC B3aI/IMO[[eI\/’ICTBI/IC, IMPOABJIAA TOTOBHOCTH pa3pCllaTb KOH(i)JII/IKTBI.



TEMATHYECKOE INITAHUPOBAHUE

y6eqUTenbHOCTH 3THX 000CHOBAHUIT;

O6bsicHeHne GPOYHOBCKOTO ABMKCHUS, SIBICHHS AU(GQy3HUH pasinduii MeX/y HUMU Ha
OCHOBE MOJIOKEHHI MOJIEKYISIPHO-KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA;
OOBsiCHEHHE OCHOBHBIX Pa3IHYHii B CTPOCHHHU I'a30B, XKHIKOCTEH U TBEP/IBIX TEJI C
HCIOJIb30BAHUEM IIOJIOKEHUH MOJIEKYJSIPHOKHHETHIECKONH TEOPHUH CTPOCHHMSI BELIECTBA;
ITpoBeseHye ONBITOB MO BBHIPALIMBAHUIO KPHCTAIIOB OBAPEHHOW COJIM WIIH caxapa;
ITpoBenenue u 06bICHEHNE ONBITOB, IEMOHCTPHPYIOLUIMX KAIIMIUIAPHBIC SBICHUS U SABICHIE
CMaYNBaHHUS;

OO6bsCHEHHE POJIM KAIMIIISIPHBIX SBICHUM JUIS OCTYIUICHHSI BOJbI B OPraHH3M PacTeHUH
(MC — 6uonorus);

Ha6unionenne, npoBeneHre 1 00bSICHEHHE OIBITOB MO HAOIIOACHUIO TEIIIOBOTO
pacIIMpeHHs ra30B, KHUAKOCTEH U TBEP/BIX Tell;

O6bsicHeHne cOXpaHeHHs 00bEMa TBEPBIX T, TEKYYECTH KUAKOCTH (B TOM UHCIIE,
Pa3HUIBI B TEKYYECTH ISl Pa3HBIX JKUIKOCTEi), JaBJICHNUS rasa;

ITpoBeseHNEe ONBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTD JaBJI€HHs BO31yXa OT ero 00bémMa
W HarpeBaHHs WIH OXJIAXICHHUS,H NX 00BbsICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUCHUS;

AHanu3 NpakTHIECKHX CHTYAIHUil, CBA3aHHBIX CO CBOMCTBAMH 'a30B, )KHIKOCTEH M TBEP/BIX
Te;

Ne | HanmeHoBaHHe pa3iesioB U KouanyecTBo uacos Jarta Buabl nesTe 1bHOCTH Buasl, JyeKkTpoHHbIE (HH(pPOBBIE)
n/n | TeM NPOrpaMMbl H3yYeHHus dhopmbl o0pa3oBaTe/bHbIE Pecypchbl
BCEro | KOHTPOJbHbIE | MPaKTHYECKHE KOHTPOJIs
paboTeI paboTeI
Paznen 1. TensioBbie siBIeHUS
1.1. | CTpoenue u cBoiicTBa 7 2 3 01.09.2022 | Habnro/ieHne 1 MHTEPIPETAIHs OIBITOB, CBUAETENLCTBYIONINX 00 aTOMHO-MOJIEKYJIIPHOM YcrHblit http://www fizika.ru/
BelecTsa 22.09.2022 | cTpoeHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM Pa3IMUYHBIX BELIECTB B BOJIE; oIpoc; https:/fiz.1sept.ru/fizarchive.php
Pemenne 3a1a4 1o oleHNBaHUIO KOJHYECTBA ATOMOB MJIM MOJIEKYJI B €IUHUIE 00bEMA IMucemennsiit | https://teach-
BEILECTBA; KOHTPOIIb; shzz.jimdofree.com/
AmHanu3 TekcTa JpeBHUX aTOMUCTOB (Hampumep, Gpparmenta nosmsl Jlykperus «O npupone | ITpaktuueckas | https://elementy.ru/
Beleil») ¢ N3I0KeHHeM 000CHOBAHUH aTOMHOI TUIIOTE3b! (CMbICIOBOE YTeHHe). O1eHka pabora;
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23.09.2022
21.12.2022

OO6ocHOBaHNE ITPABIII U3MEPECHUS TEMIIEPATYyPHI;

CpaBHEHHE Pa3INYHBIX CIOCOOOB N3MEPEHHUS U IIKAJl TEMIIEPaTyphl;

Habnronenue u 00bsicHeHHE ONBITOB, JEMOHCTPUPYIOIINX U3MEHEHNE BHYTPEHHEH SHEPrHU
TeJa B pe3yJIbTaTe TeIUIonepeaadd ¥ padoThl BHEITHUX CHIL;

Habnronenne u 00bsicHEHHE OIBITOB, 00CYKAEHHE IPAKTHYSCKUX CUTYalUH,
JIEMOHCTPUPYIOIIUX PA3IMYHBIC BUJBI TEIUIONEpPEadl: TEIUIOIPOBOAHOCTh, KOHBEKIUIO,
U3ITy4eHHE;

Hccnenosanue sBIeHUs TEINIOOOMEHA IIPU CMEIIUBAHUY XOJIOAHON U TOPSUCH BOJBL;
Habnronenue yctaHOBICHUS TEIUIOBOTO PAaBHOBECHUS MEXJy ropsdel U XOJIOTHOW BOJOH;
Omnpenenenne (M3MepeHne) KOJIUIECTBA TEIUIOTHI, TOJYYEHHOTO BOAOH NpH TEIII000MEHe C
HarpeTsiM METAUIMYECKUM LUIHHAPOM;

Omnpenenenne (M3MepeHne) YAEIbHON TEIIIOEMKOCTH BEIECTBA;

Pemenue 3aga4, CBA3aHHBIX ¢ BBIYMCICHUEM KOJIMYECTBA TEILUIOTHI U TEIUIOEMKOCTH IIPU
TeII000MeHe;

AHanu3 CUTyaluii IPaKTHYECKOTO UCIIOJIb30BAHUS TEIUIOBBIX CBOICTB BEIIECTB U
MaTepHaIOB, HAIPUMED B IEISIX SHEProcOe pesKeHHs: TEIION30IIALS,
SHeprocOeperaonie KpbIn, TEPMOAKKYMYJISATOPHI U T. 1.;

Habnronenue sBieHnii McapeHus ¥ KOHACHCAINH;

Hccnenosanue npomecca HCIapeHUs pa3InYHBIX KUIKOCTEH;

OOBbsicCHEeHHE SBJICHUH UCNIApPEHHs U KOHAEHCAIUH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO
YUCHHS;

Habnronenue n oO0bsicHeHHE TIpoliecca KUIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTy Pl
KHIICHUS OT JaBIICHHUS;

Omnpenenenne (M3MepeHNe) OTHOCUTEIBHOM BIaKHOCTH BO3/yXa;

Habnronenue nponecca miaBieHus: KPUCTAUINYECKOTO BELIECTBA, HAIPUMED JIbJA;
CpaBHEHHE IIPOLECCOB IUIABICHNUS KPUCTAUINIECKUX Tl M Pa3MATYCHUS IIPU HarPEBAHUH
aMOp(HBIX Tel;

Omnpenenenne (M3MepeHne) yACIbHON TEIUIOTHI IUIaBIeHUs Jbja. OObsSCHEHHE SBICHUN
IUTABJICHHUS U KPUCTAJUIM3ALUU Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUS;

Pemenue 3aga4, CBA3aHHBIX ¢ BEIYMCIEHHEM KOJIMYECTBA TEIUIOTHI B IIpoIeccax
TEIUIONIePEeIauu TIPH IJIABICHUH U KPUCTAJUIU3AlNH, UCTIAPEHUH U KOHICHCAIUH;

AHanu3 cUTyaui NpaKTHYeCKOro MPUMEHEHHS SBICHUH TUIABJICHHUS U KPUCTAILIH3ALUH,
HaIpuMep, NOITy4eHHEe CBEPXUYHUCTHIX MaTEPUAIIOB, COIEBAs TPeKa U Jap.;

AHanu3 paboThl 1 00BSACHEHUE NMIPUHIINIIA ISHCTBYUS TEIIOBOTO ABHUIATEIS;

Brruncienne xoauyecTBa TEIUIOTH, BBLACIAIOMIETOCS IPH CTOPAHUU PA3IMYHBIX BHIOB
torutuBa, u KIT/1 neurarens;

OOCyXaeHHe IKOJIOTHYECKHX ITOCIEACTBUIl MCHONB30BAHUS ABUTATENCH BHYTPEHHETO
CropaHus, TINIOBBIX U rujapodinekrpocrannuii (MC — skonorus, Xumus);

Ycrublit
onpoc;
ITncemennsbIit
KOHTPOJIb;
Konrponenas
paborTa;
ITpakTnueckas
paborta;

http://www fizika.ru/
https:/fiz.1sept.ru/fizarchive.php
https://teach-
shzz.jimdofree.com/
https://elementy.ru/
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Pazgen 2. DiekTpuyeckHe H MATHHTHBIE SIBJICHHS

2.1.

DJIeKTpHYecKHe 3apsibl.
3apsi:keHHbIE TeJIa U UX
B3aUMoOJelicTBHE

7

22.12.2022
19.01.2023

Habnronenue u npoBeieHre ONMBITOB MO IEKTPU3ALUY TN IPU CONPUKOCHOBEHUU U
MHJyKIHeH;

Habnronenue n o0bpsicHeHHE B3aMMOACIHCTBUS OAHOUMEHHO U PAa3HOUMEHHO 3apsKEHHBIX
Te;

OOBsicCHEHHEe IPUHIUIA JEHCTBHS DICKTPOCKOIIA;

OOBsiCHEHHE SBJICHUH SJICKTPH3ALUH NIPH COPUKOCHOBEHUHU TeT M HHIYKIHNEH ¢
UCIIOJIb30BAaHHEM 3HAHUIT O HOCUTEIISAX IICKTPUUSCKHX 3aps/iOB B BEIIECTBE;
PacnoznaBanue n 00bsCHEHUE SIBICHUH JIEKTPU3AIMU B IIOBCEJHEBHON XU3HY;
Habnronenue u 00bsicHEHHE ONBITOB, MILUTIOCTPUPYIOMIUX 3aKOH COXPAHCHUS
JJIEKTPHIECKOTO 3apsia;

Habnronenue onpITOB 0 MOJETHPOBAHHUIO CHIIOBBIX JIMHUN 3JICKTPHUECKOTO MOJIS;
HccnenoBanue neiicTBHS JIEKTPHUSCKOTO MOJIS HA IPOBOAHUKH U AHIICKTPUKY;

YcrHblit
orpoc;
IIncemeHHBIH
KOHTPOJIb;
ITpakTnueckas
paborta;

http://www fizika.ru/
https:/fiz.1sept.ru/fizarchive.php
https://teach-
shzz.jimdofree.com/
https://elementy.ru/




2.2. | IocTosHHBI 2JIeKTPHYECKHIi 20 9 20.01.2023 | HaGmioneHue pa3aHyHbIX BUIOB JEHCTBHS JIEKTPHUECKOT0 TOKa M 00HApYKEHHE ITHX YcrHblit http://www fizika.ru/
TOK 05.04.2023 | BUJIOB AEHCTBUS B OBCEHEBHOM JKU3HH; oIpoc; https:/fiz.1sept.ru/fizarchive.php
COopKa 1 UCTIBITAHKE HIEKTPUYECKOH IeIH HOCTOSTHHOTO TOKA; IIucemennsiit | https://teach-
M3mepenne cuibl TOKa aMIepMeTpOM; KOHTPOIIb; shzz.jimdofree.com/
M3mepenne 371eKTPUYECKOTO HANPSHKEHUs BOIBTMETPOM; Kontponenas | https://elementy.ru/
IIpoBenenne n 06bsACHEHHE ONBITOB, IEMOHCTPHPYIOIUX 3aBHCUMOCTD DJIEKTPHYECKOTO paboTa;
COIPOTHBIIEHNS IIPOBO/HKUKA OT €ro AJIMHbI, IUIOLIA/I1 I0IIEPEYHOr0 CeyeHus U Matepuaina; | lIpaktuueckas
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAIOIIETO Yepe3 PEe3UCTop, OT paborta;
COIPOTHUBIJICHHS PE3UCTOpA U HANPSIKEHHSIHA PE3UCTOPE;
IIpoBepka npaBuiIa C0KEHNS HAIPSIKEHUH ITPU MOCIIEI0BATEILHOM COEITHHEHHH JABYX
PE3UCTOPOB;
IIpoBepka mpaBuna Juis CHJIBI TOKA IIPH MapajIeIbHOM COeTHHEHHN PE3HCTOPOB;
AHanu3 cuTyalnui Iocie10BaTeIbHOTO U apalleIbHOr0 COeTHHEHH S IPOBOIHUKOB B
JIOMANTHUX JJIEKTPUUECKHX CETSX;
Pemenue 3a1au ¢ ucnonp3zoBanuem 3akoHa Oma u Gopmy pacuéra 3JIeKTPUIECKOT0o
COIPOTUBIICHUS IIPH TTOCIIE0BATENFHOM H ITapaJlIeIbHOM COeIMHEHNH POBOIHUKOB;
Omnpenenenne paboThl 3IEKTPUIECKOTO TOKA, IPOTEKAIONIETO Yepe3 Pe3sUcTop;
OmnpejeneHre MONTHOCTH IEKTPUUECKOT0 TOKA, BHIACIIEMOI HA pe3HCTOpE;
VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 JIAMIIOUKY OT HANPsKEHHs Ha Helf;
Omnpenenenue KII/l narpesarens;
HccnenoBanue npeodpa3oBaHus SHEPTUH MIPHU NOAbEME IPy3a MIEKTPOJABUTATENIEM;
OO6BscHEeHNe yCTPOHCTBA U MPUHIUIIA AEHCTBUSA JOMAIIHUX 3JIEKTPOHArPEBATEIbHBIX
npubopoB;
OOBsicHEeHHE TPUYNH KOPOTKOTO 3aMBbIKaHHs U IPHHIIUIIA TeHCTBUS MIaBKUX
npeJoXpaHuTeneii;
Pemenue 3anau ¢ ucnonsszoBanunem 3akona Jxoyns—Jlenna;
Habmro1eHne BOSHUKHOBEHHUS IIEKTPHUYECKOTO TOKA B KHIKOCTH;
2.3. | MarHuTHbIe ABJECHHUS 6 2 06.04.2023 | UccnenoBaHue MardHMTHOIO B3aMMOJECHCTBHS MOCTOSHHBIX MATHHTOB; VcTHbIi http://www.fizika.ru/
26.04.2023 | M3y4yeHHne MAarHUTHOTO MOJIS HOCTOSIHHBIX MArHUTOB PH UX 00bEJHHEHUHY U Pa3/eICHNH; orpoc; https:/fiz.1sept.ru/fizarchive.php
IIpoBeneHne ONBITOB [0 BU3YaIN3aIMHU TOJIS TOCTOSHHBIX MAaTrHUTOB; ITucemennwiit | https://teach-
W3ydenue siBjeHMs HAMarHMYMBAHUS BEIECTBA; KOHTPOIIb; shzz.jimdofree.com/
VccnenoBanne JeHCTBHS IEKTPHUECKOrO TOKA HA MAaTHUTHYIO CTPEJIKY; ITpakTnueckas | https://elementy.ru/
[IpoBeeHNE OIBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTD CHJIbI B3aHMOAEHCTBHS KaTy KU ¢ | paboTa;
TOKOM M MarHuTa OT CUJIbI U HAIPaBJICHUs TOKA B KaTyIIKeE;
AHanu3 CUTyalui IpaKTHYECKOT0 MPUMEHEHHUS DIEKTPOMArHUTOB (B OBITOBBIX
TEXHHYECKHUX yCTPOHCTBAX, IPOMBIIITIEHHOCTH, MEIUIIHHE);
M3yuenne neiicTBUS MArHUTHOTO IOJIs HA IPOBOJIHHUK C TOKOM;
W3yuenne neiicTBHS SIEKTPOJABUTATENS;
Nzmepenne KIIJ] anekTpoaBuraTenbHoi yCTaHOBKH;
PacnosnaBanue n aHanu3 pa3aMYHBIX IPUMEHEHHUI 37IeKTpoABUTaTeNeH (TpaHCIIopT,
OBITOBBIC yCTPOHCTBA U JIp.);
2.4. | DnekTpoMarHuTHas 4 2 27.04.2023 | OmbITHI O UCCIIEJOBAHUIO ABJICHHS YIEKTPOMAarHUTHON HHYKIINH: HCCIIe/I0BaHHE YcrHblit http://www fizika.ru/
MHIYKIHUS 25.05.2023 | u3MeHeHuil 3HaUEHHs U HANPABICHUS HHIYKIIHOHHOTO TOKa; oIpoc; https:/fiz.1sept.ru/fizarchive.php
ITucemennwiit | https://teach-
KOHTPOJIb; shzz.jimdofree.com/
ITpakTnueckas | https://elementy.ru/
paborta;
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PesepBHoe Bpems 3
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IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosmyecTBO 4acoB Jlara Buapl,
n/n uzydenusi | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKUE
KOHTPOJIsI
padoThI padoThI

1. | OcHOBHBIE TTOJIOKEHUS 1 0 0 01.09.2022 | YcTHBIH
MOJIEKYJISIPHO-KUHETUYECKON OIIpOC;
TEOPUU CTPOCHUS BELIECTBA. [TucemenHbIi

KOHTPOJIb;

2. | Mopenu tBEpaoro, xkuakoron | 1 0 0.5 07.09.2022 | YcTHblid
ra3000pa3HOro COCTOSTHUMA 0I1poC;
BEILIECTBA [TucemenHbII

KOHTPOJIb;
[IpakTnueckas
pabora;

3. | CmMauuBanue 1 0 0.5 08.09.2022 | VcrHbrit

0I1poC;
[TnucemenHbII
KOHTPOJIb;
[IpakTnueckas
pabora;

4. | KanwuisipHble sSBICHUS. 1 0 0.5 14.09.2022 | YcrHbIi
Jlaboparopnas pabota OIIpoC;
"N3yueHne KanmIsipHbIX IInceMeHHBIN
sABJICHUH" KOHTPOJIb;

[IpakTnueckas
pabora;

5. | Kpucrannuueckue u 1 0 0.5 15.09.2022 | YcrHbrit
amopHbIe TBEPBIC TETA OIpoc;

[TucemenHbII
KOHTPOJIb;
[IpakTnueckas
pabora;

6. | TeroBoe pacmupeHue u 1 0 0 21.09.2022 | Ycrublit
C)KaThe 0I1poC;

[TucemenHbII

KOHTPOJIb;




O06o0maromuit ypok o teme
"CTpoeHue 1 CBOMCTBA
BeniecTna"

0.5

22.09.2022

YCTHBIN
OIpoc;
ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

Temneparypa. BHyTpeHHss

SHEprus

0.5

28.09.2022

YCTHBIN
OIpoc;
ITucemMeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

CnocoObl U3MEHEHUS

BHYTPEHHEHN SHEPIUH

0.5

29.09.2022

YCTHBIN
OIpoc;
ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

10.

Buns! Temtonepenaun

0.5

05.10.2022

YCTHBIN
OIpoc;
ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

11.

Termtonepenaya B Ipupoje 1

TCXHUKEC

0.5

06.10.2022

YCTHBIN
OIpoc;
ITucemMeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

12.

Konrponsnas padora mo
TeMaM "CTpoeHHe U CBOICTBA
Bemlectra" u "Teronepenaya"

12.10.2022

KoHntponbpnas
pabora;

13.

KonnuecTBo TEIUIOTEI.
VY nenpHasd TEIUIOEMKOCTD
BEIIECTBA

0.5

13.10.2022

YCTHBIN
OImpoc;
ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;




14. | TenmnooOmen. JlabopaTopHas 0 0.5 19.10.2022 | YcrHblit
paborta "HccnenoBanue 0I1poc;
SBJICHUS TEINIOOOMEHA MpU IInceMeHHBIN
CMEIIUBAHUU XOJIOTHOU U KOHTPOJTB;
ropstuei Boab!" [IpakTuyeckas

pabora;

15. | TenmoBoe paBHOBecHE. 0 0.5 20.10.2022 | YcTHbIit
Jlaboparopnas pabota OTIpOC;
"OnpeneneHue KOJIM4ecTBa [TucbmenHbIi
TEIUIOTHI, IOTYYCHHOT'O BOIOM KOHTPOJTB;
IIPU TEIUIOOOMEHE C HarPEThIM [MpakTrueckas
METAIINYECKUM LIUIUHAPOM" paborta;

16. | YpaBHEeHHE TEIIOBOTO 0 0.5 26.10.2022 | YcTHbIi
Oananca. Jlaboparopuas OTIpoC;
pabota "OnpenencHue [MucrmeHHBIH
YACJIBbHOU TEINIOEMKOCTH KOHTpOJIb;
BelecTa" [Ipaktuyeckas

pabora;

17. | Pemenue 3aad 1o reme 0 0.5 27.10.2022 | YcrHbIi
"TermooomeH" OIIpoC;

ITucemeHHbIN
KOHTPOJTB;
[IpakTnueckas
pabora;

18. | [InaBneHue u OTBEpICBaHNE 0 0.5 09.11.2022 | YcTHbliit
KPUCTAJNTNIECKUX BEILIECTB 0I1poC;

ITucemMeHHbIN
KOHTPOJTB;
[IpakTnueckas
pabora;

19. | Y aenbHas TeIuoTa IIaBJIeHUs. 0 0.5 10.11.2022 | YcTHblit
Jlaboparopnas pabota OTIpOC;
"Onpenenenue yaeinbHOU [TucbmenHbIi
TEIIOTHI TIJIaBJICHUS JIbaa" KOHTpOJIb;

[IpakTnueckas
pabora;

20. | [TapoobpazoBanue u 0.5 0 16.11.2022 | Vcrublit
KOHJleHcanus. Mcnapenue OI1poc;

ITucemeHHbIN
KOHTPOJTB;
Kontponbpnas

pabora;




21. | BnaxxHocTtb Bo3/1yxa 0.5 17.11.2022 | YcrHbIi
0I1poC;
ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

22. | U3mepenue BIaXXHOCTH 0.5 23.11.2022 | YcrHbIi
Bo3ayxa. JlaboparopHas 0I1poC;
pabota "OnpenencHue [MucemenHbI
OTHOCUTEJILHOM BIAKHOCTH KOHTPOJIb;
BO3yXa" [IpakTnueckas

pabora;

23. | Kunrenue. Y nenpHas Teriora 0.5 24.11.2022 | YcrHbiit
napooOpa3oBaHUs 0I1poC;

ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

24. | Pemenue 3a1a4 o TemMe 0.5 30.11.2022 | YcrHblit
"N3MeHeHue arperaTHbIX OI1poc;
COCTOSIHMM BeliecTBa" [TucemenHbI

KOHTPOJIb;
[IpakTnueckas
pabora;

25. | DHeprus ToruBa. Y neabHas 0.5 01.12.2022 | YcTHblit
TEIJIOTa CTOPAHUS 0I1poC;

ITucemMeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

26. | I[IpuHIUIBI paOOTHI TEIUIOBBIX 0.5 07.12.2022 | YcrHbIi
JIBUTaTENEH. OIIpOC;

ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

27. | Pemenue 3a1a4 o Teme 0.5 08.12.2022 | YcTHbIit
"TernnoBsie aBneHus". Bubl OIpoc;
TEIIONEpEIadu, KOJIMIECTBO [TucemenHbI
TEIJIOTHI, U3MEHEHUE KOHTPOJIb;
arperaTHbeIX COCTOSTHUM [IpakTuyeckas
BEILIECTBA, BIAXXHOCTh pabora;

BO3IyXa"




28. | Pemenue 3amau o reme 0.5 0 14.12.2022 | YcTHbIit
"TernnoBsie aBneHus". Bubl OIpoc;
TEIIONEpEIadu, KOJIMIECTBO [TnucemenHbII
TEIJIOTHI, U3MEHEHUE KOHTPOJIb;
arperaTHbeIX COCTOSTHUI KoHntponpnas
BEILIECTBA, BIAXXHOCTh pabora;
BO3IYyXa"

29. | O6o0maroNIHi YPOK MO TEME 0 0 15.12.2022 | YcrHbIit
"TernnoBsie siBICHUS" OIpoc;

ITucemeHHbIN
KOHTPOJIb;

30. | KonrponbHas pabota 1o Teme 1 0 21.12.2022 | KonTpomasHas
"TernnoBsie siBICHUS" pabora;

31. | DnekTpuzaius Tell. 0 0.5 22.12.2022 | YcrHblit
B3anmMopencTere 3apsKeHHBIX OIIpOC;
ten. 3akon Kynona [TucbmenHbIi

KOHTPOJIb;
[IpakTnueckas
pabora;

32. | DnekTpuueckoe moie. 0 0.5 28.12.2022 | YcTHbIi
HanpsixeHHOCTB OIS OIIpOC;
[TpuHnun cynepno3suuuu IInceMeHHBIN
AIEKTPUYECKUX ITOJIEN KOHTPOJIb;

[IpakTnueckas
pabora;

33. | Hocutenu 31eKTpUIecKux 0 0.5 29.12.2022 | YcrHbIi
3apsA70B. 3aKOH COXPaHEHUs 0I1poC;
3JIEKTPUUYECKOrO 3apsifa [TncemeHHbII

KOHTPOJIb;
[IpakTnueckas
pabora;

34. | Ctpoenue aroma 0 0.5 11.01.2023 | YcTHbIi

0I1poC;
ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

35. | [IpoBOHUKY U TUDIIEKTPUKH. 0 0.5 12.01.2023 | YcrHbIit
Jlaboparopnas pabota OIIpOC;
"HccnenoBanue QeCTBUS TTuceMeHHBIN
AJIEKTPUYECKOTO T10JIsI Ha KOHTPOJIb;
IIPOBOJAHMKY U AUDJIEKTPUKHU" [IpakTuyeckas

pabora;




36. | OGoOmaromHii ypoK 1o TeMe 0.5 18.01.2023 | YcrHbIid
"DeKTpUUeCcKue 3apsbl. OIpoc;
3apspKeHHbBIE Tella U UX [TucemenHbII
B3auMoielcTBue" KOHTPOJIb;

[IpakTnueckas
pabora;

37. | DOnexrpuueckuii Tok. Cuia 0.5 19.01.2023 | Ycrublit
TOKa 0I1poC;

ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

38. | UcTOuHMKH IOCTOSTHHOT'O TOKa 0.5 25.01.2023 | YcrHbIit

0I1poC;
ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

39. | JlelicTBHS 31€KTPUIECKOTO 0.5 26.01.2023 | YcrHbIi
TOKa 0I1poC;

ITucemMeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

40. | DnexTpuUecKuii TOK B 0.5 01.02.2023 | VcrHbrit
KUIKOCTSAX U razax 0I1poC;

ITucemeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

41. | Dnekrpudeckas 1erb. 0.5 02.02.2023 | YcTHblit
Jlaboparopnas pabota OTIpOC;
"COopka u mpoBepKa paboThI [TucbmenHbIi
AIEKTPUUECKOM e KOHTPOJIb;
MMOCTOSIHHOTO TOKA" [IpakTnueckas

pabora;




42. | Cuna Toka. JlaboparopHas 0.5 08.02.2023 | YcrHblit
pabota "U3smepenue u 0I1poc;
peryiaupoBaHue CUIbI TOKA" [TnucemenHbII

KOHTPOJTB;
[IpakTnueckas
pabora;

43. | DaexTpuUecKoe HanpsHKEHHE. 0.5 09.02.2023 | VcrHbIi
Jlaboparopnas pabota OTIpOC;
"N3mepenue u peryinpoBaHue [TucemenHbIi
HanpsHKkeHus" KOHTPOJIb;

[IpakTnueckas
pabora;

44. | ConpoTuBJIECHNE TPOBOTHHKA. 0.5 15.02.2023 | Ycrublit
Jlaboparopnas pabota OIIpOC;
"HccnenoBanue 3aBUCUMOCTH ITuceMmeHHBIN
CHJIBI TOKA, UIYILETO uepes3 KOHTPOJTB;
PE3UCTOp, OT CONPOTUBIICHUS [MpakTrueckas
pe3ucTopa M HaPSHKEHHS Ha pabora;
pesucrope"

45. | 3akon Oma st yyacTka 1ernu 0.5 16.02.2023 | YcTHbIiH

OI1poc;
ITucemMeHHbIN
KOHTPOJTB;
[IpakTnueckas
pabora;

46. | Y nenbHOE COMPOTUBIICHHE 0.5 22.02.2023 | YcrHbIi
BemiecTsa. JlabopaTopHas OIIpoc;
pabota "3aBUCUMOCTh [MucermeHHBIIH
AIIEKTPUIECKOTO KOHTPOJTB;
COIIPOTHBIICHUS TIPOBOJHUKA [MpakTrueckas
OT €ro0 JUIMHBI, TUTOIIA/IN pabora;
MOTIEPEYHOT0 CEUSHHS U
Martepuana"

47. | Peocrart. JlabopatopHas 0.5 01.03.2023 | Ycrublit
pabota "PerynupoBaHue Cuibl 0I1poc;

TOKa peoctaToM" [TucbmenHbIi
KOHTPOJTB;
[IpakTnueckas

pabora;




48. | [TocinenoBarensHOE 0.5 0 02.03.2023 | YcTHblit
COCTMHEHHE MTPOBOTHUKOB. 0I1poC;
Jlaboparopnas pabota [MucrmeHHBIH
"[IpoBepka npaBuiia CI0KEHUS KOHTPOJIb;
HaIpsOKEHUH IIPU KoHntponpnas
MOCJIEIOBATEILHOM pabora;
COEIMHEHUH JIBYX PE3UCTOPOB"

49. | ITapannenbHOE COSTUHCHHE 0 0.5 09.03.2023 | YcTHblit
npoBoIHUKOB. JlabopaTopHas 0I1poC;
pabota "IIpoBepka mpasuiia [MucermeHHBIIH
JUIS CHJTBI TOKA TIPU KOHTPOJTB;
napaieIbHOM COCTUHEHUN [MpakTrueckas
pe3uctopon" pabora;

50. | CMmemanable COEqUHEHUS 0 0.5 15.03.2023 | YcrHbIit
MIPOBOTHUKOB 0I1poC;

ITucemMeHHbIN
KOHTPOJTB;
[IpakTnueckas
pabora;

51. | PaboTra ¥ MOIIIHOCTB 0 0.5 16.03.2023 | YcrHbIid
AIIEKTPUYECKOTO TOKA. 3aKOH 0I1poC;
JIxoyns—Jlenua [TucemenHbII

KOHTPOJTB;
[IpakTnueckas
pabora;

52. | Pacu€t paboThI M MOIITHOCTH 0 0.5 22.03.2023 | YcrHbIi
ToKa. JJabopaTOpHbIE OIBITHI: OIIpoc;
"Onpenenenue padoThl [TucbmenHbIi
AIIEKTPUYECKOTO TOKA, KOHTPOJTB;
UYIIEro yepe3 pe3uctop” u [Ipaktnyeckas
"OnpeneneHne MOIHOCTH pabora;
AIIEKTPUYECKOTO TOKA,

BBIJICJISIEMOM Ha pe3uctope”

53. | DnekTponpoBoIKa U 0.5 0 23.03.2023 | YcrHblit
MOTPEOUTEIH INEKTPUUECKOM OI1poc;
sHepruu B ObITy. KopoTkoe [TucemenHbI
3aMbikanue. JlabopaTopHas KOHTPOJTB;
pabota "Onpenencane KI1J] KonTponsHas
Harpesareis. MccrnenoBanue pabora;

3aBUCUMOCTH CHWJIBI TOKA,
UAYLIETO Yepe3 JIAMIIOUKY, OT

HanpspKeHUs Ha Hel'"




54. | Pemenune 3a1a4 o reMam 0.5 05.04.2023 | YcTHblid
"Cuia Toka, HarpshKeHue, OIpoc;
COMPOTHUBIIEHHUE, 3aKOH OMa [TnucemenHbII
JUTSl y4acTKa LIETH, yAeIbHOe KOHTPOJTB;
CONPOTHUBJICHUE, COCAMHEHUS [MpakTrueckas
IIPOBOJTHUKOB" pabora;

55. | Pemtenne 3aga4d mo reMam 0.5 06.04.2023 | YcTHblit
"3akon Oma 151 y4acTKa LeTH, OIpoc;
paboTa ¥ MOIIHOCTH TOKA, [TucemenHbII
3akoH Jlxoyns-Jlenna" KOHTPOJIb;

[IpakTnueckas
pabora;

56. | O6o0mIaromHii ypoK 1O TeMe 0 12.04.2023 | YcrHbIid
"DnexTpuueckue ApieHus" OI1poc;

ITucemeHHbIN
KOHTPOJTB;

57. | KonrponbHas paboTa 1o Teme 0 13.04.2023 | KonrpombHas
"DnexkTpuueckue ApieHus" pabora;

58. | MarautHoe mone. OnsIT 0.5 19.04.2023 | YcrHbIi
Opcrena. JlaboparopHas 0I1poC;
pabota "HccnenoBanue [MucermeHHBIIH
JCUCTBUS STICKTPHUECKOTO KOHTPOJTB;
TOKA HA MATHUTHYIO CTPEJKY " [IpakTnueckas

pabora;

59. | MarauTtHoOe moJje 0 20.04.2023 | YcTHbIi
AIEKTPUUECKOTO TOKA. 0I1poC;
DNEKTPOMAarHur. [TucemenHbII
Jlaboparopnas pabota KOHTPOJTB;
"OnBITHI, 1EMOHCTPUPYIOLIUE
3aBUCUMOCTD CHUJIBI
B3aUMOJICHCTBUS KATYLIKH C
TOKOM Y MarHuTa OT CHJIBI TOKa
Y HaTpaBIICHUS TOKA B
Karymke"

60. | ITocTOSIHHBIC MAarHUTHI. 0.5 26.04.2023 | YcTHbIi
JlaboparopHbie pabOThI 0I1poC;
"HccnemoBanre MarHuTHOTO IInceMeHHbBIN
B3aMMO/ICHCTBUS MTOCTOSTHHBIX KOHTPOJTB;
MarautoB" u "M3yuenue [IpakTuyeckas
MarHUTHOTO TOJISI TOCTOSTHHBIX pabora;

MAardavToOB IIpHU UX

00BbETMHEHNH U pa3ereHun"




61. | MarautHoOe 1oJie 3eMJIH B €T0 0.5 27.04.2023 | YcTHbIi

POJIb JIJIs1 )KM3HU Ha 3emiie OIpoc;
ITucemeHHbIN
KOHTPOJTB;
[IpakTnueckas
pabora;

62. | eiicTBre MarHUTHOTO TIOJISl HA 0.5 03.05.2023 | YcTHBII
MIPOBOJHHK C TOKOM 0I1poC;

ITucemMeHHbIN
KOHTPOJTB;
[IpakTnueckas
pabora;

63. | DnekTpoaBHUTaTEH 0.5 04.05.2023 | YcTHblit
MMOCTOSIHHOTO TOKa. 0I1poC;
Jlaboparopnas pabora [MucrmeHHBIH
"KoHcTpyupoBanue u KOHTPOJIb;
u3y4deHue paboTsl [MpakTrueckas
ANeKTpoaABUraTes" pabora;

64. | KI1/] anexkrponBuraress 0.5 11.05.2023 | YcTHbIi

0I1poC;
ITucemeHHbIN
KOHTPOJTB;
[IpakTnueckas
pabora;

65. | KonrponbHas pabota 1o Teme 0 17.05.2023 | KonrpombHas
"MaruuTHbI€ sIBJICHUS" pabora;

66. | [ToBTOpeHue u 06001IeHNE 0 18.05.2023 | YcrHbIit
coJiepkaHus Kypca (hu3uku 8 0I1poC;
kiacca. Temol "CTtpoenue u [TucbmenHbIi
CBOMCTBA BelleCTBA. TeroBbIe KOHTPOJIb;
sIBJICHUS"

67. | [ToBTOpeHue u 06001IeHNE 0 24.05.2023 | YcrHbIi
coJiep>kaHus Kypca hpu3uku 8 0I1poC;
kiacca. Tembl "DneKkTpuyeckue [TucbmenHbIi
Y MarHUTHBIC sIBJICHUS" KOHTpOJIb;

68. | UtoroBas KOHTpOJIbHAS paboTa 0 25.05.2023 | YcrHbIi
1o Kypcy $husuku 8 kimacca. 0I1poC;

Tems! "CTpoeHue 1 cBOMCTBA [TucemenHbIi
BemecTBa. TeroBble IBICHUS. KOHTPOJTb;
DJEKTPUUYECKUE U MAaTHUTHBIC KonTponpHas

SIBJICHUA"

pabora;
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®dwusuka, 8 kinacc/Ilepeimkun .M., IBanos A.U., Akirionepaoe o61mectBo «M3narenscTBo
«IIpocsemienuey;

METOANMYECKHUE MATEPHAJIBI V1A YUYUTEJIA

Metoaunyeckoe nocobue k nepepadorannomy mo ®I'OC yuebnuky «Pusuka. 8 kinaccy» aBropa A.B.
[TepbllukrHA aAPECOBAHO YUUTENSAM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www. fizika.ru/
https://fiz.1sept.ru/fizarchive.php
https://teach-shzz.jimdofree.com/
https://elementy.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA

YYEBHOE OBOPY/IOBAHUE

KOMITBIOTEP, METUANIPOSKTOP, MHTEPAKTUBHAS JOCKa, AMIIEpMETp J1abopaTopHslii, bapomerp, biiok nuranust
g poBoii, 1aboparopHsie HaO0opsl. OOOpPYI0BAHKE IIEHTPA ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKON
HarpaBiieHHOCTH «Touka PocTa»

OBOPYJIOBAHME JJISI TPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPAIIAM

Habopb1 PoOuknad

Tepmomertp

Kanopumerp ¢ ropsiueit Bonou
Cexynaomep (4achl)

Kanopumerp

W3mepuTenbHbIi HWIMHAP (MEH3YPKA)
CrakaH c Bozoit

Beckl ¢ pazHoBecamu
MeramumdecKkuil HIUIUHAP HAa HUTH
Cocyna ¢ ropsueit Bogoi
IIcuxpomerp

[cuxpomerpuueckas Tabauma
HcTtounuk Toka

HuskoBonbTHas 1amIia Ha OJCTaBKe
Kirou

Amnepmertp

CoenuHuTEIBHBIE TPOBOAA
Crnupanu-pe3uctopsl — 2
HuskoBonbTHas n1amIia Ha MOJCTaBKe
Bosermerp

[Ton3yHKOBBI peocTar
Nccnemyemblii MpoBOIHUK (HEOOMbIIAS
HUKEJIMHOBAs CIIUPAJIb)
HuzkoBonbTHas 1aMnia Ha MO/ICTaBKe
Kommac

Jeranu 1u1st COOPKH JIEKTPOMArHuTa
Mogenp 371EKTpOABUIATEIIS
Jla3epHas yKa3ka

3epKaJIo

TPaHCIOPTUP

IIJIJACTUKOBBIN KOBPHK

IIPO3paYHbIN MOTYLIMIUHAD

MO

JKpaH CO ILIEIbIO

Cobuparorias TuH3a

Jlam1ia ¢ KOIIIa4koM, B KOTOPOM
CZEJIaHa IPope3b

N3mepurenbHast 1eHTa






