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ITOSICHUTEJBHAS 3AIIUCKA

Pabouas nporpamma no yueGuomy mpeamery «Duspka (YriayGaeHHbIH ypoBeHb)» juist 10-11 xmaccoB pazpaboTana Ha OCHOBE CIETYIONIAX
JIOKYMEHTOB:

1. ®enepasnpHbli rocy/IapCTBEHHBIA 00pAa30BaTENbHBIH CTAHAAPT CPEAHEr0 OOIIEro o0pa3oBaHMs, YTB. HpHKa3oM MHUHHCTEpPCTBA
obpasosanus u Hayku PO ot 17.05.2012 Ne 413 (B pemakumu ot 12.08.2022 Ne 732 (c UI3MCHEHUSIMH)).

2. QenepanbHas o0paszoBaTeNbHast IPOrPaMMa CPEIHEro OBIIero oopasoBaHus, YTB. npukazom Munnpocseuienus PO or 18.05.2023 No
371 (c U3BMEHEHUIMH).

3. @epepanpias pabouas NnporpaMma CpeHero ObIIero obpasosanus «Pusuxa (yrayOneHHBIH yposeHb)» (it 10-11 kmaccos
oOpazoBaTenbHEIX opranusamui). - DTBHY «MICPOy», Mocksa 2023.

4. OcHoBHas oOpa3zoBaTelbHas IPOrpaMMa CpejHero obmero obpaszosanus MOY Jlumes Ne 3 (B coorBerctBHE ¢ OI'OC-2022) ot
28.08.2023 (c usMeHeHHUAMH).

Iporpamma 1o Qusuke ompesenseT o6s3aTelbHOE NPEIMETHOE COJEpIKAHHE, YCTaHaABJIMBAET PEKOMEHJIYEMYIO IIOCIEI0BATENBHOCTD
M3YHCHHUS TEM M Pa3eioB Y4eOHOro Ipe/MeTa C yYETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3ei, JOTMKH y4eOHOro Imporiecca,
BO3PAaCTHBIX 0COOeHHOCTeH oOyuaromuxcs. IIporpamma no ¢usuke HaéT mpeacTaBlIeHHE O IENSX, CoZepKaHuH, oOIIel cTpareruu 00yJeHus,
BOCIINTAHHUS U PA3BUTHs 00YHAIOLIMXCsl CPENICTBAMH YueOHOro npeamera «Dusnkay Ha yriyGnéHHOM ypoBHe.

Mzyuenne xypca (usuky yriayGiI€HHOTO ypoOBHS MO3BONSIET PEald30BaTh 3ajaul IpO(ECCHOHAIBHOM OpUEHTAIMK, HAIPaBIeHO Ha
CO3JIaHUE YCIIOBUH JUIS MTPOSBJIEHHS CBOMX MHTEIUICKTYaAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN KakIbIM 00YYaroIHMMCsI, KOTOPbIE HEOOXOIMMBI JJIS
IIPOJIOJKEHHST 00pa3soBaHMsl B OPraHM3alMAX HPO(YECCHOHATBHOIO OOPa3oBAHKS 110 Pa3IMYHBIM (GHU3MKO-TEXHUYECKUM W HMHIKEHEPHBIM
CHELUATLHOCTSIM.

B mporpamme 1o $u3uKe onpeaesstoTes IaHHPYEMbIE Pe3YIIbTaThl OCBOEHHUS Kypca (DM3MKH Ha ypOBHE CPEIIHEr0 0OIIEro 00pa3oBaHMUS:
JITYHOCTHBIC, METANPEAMETHbIC, IIPEMETHbIE (Ha yrilyONnéHHOM ypoBHE). Hay4HO-MeTOM0N0OrHYecKoi OCHOBON Ts pa3paboTKu TpeOOoBaHU# K
JIAYHOCTHBIM, METANPEAMETHBIM H [PEIMETHBIM Pe3ynbTaTaM 00Y4alOMXCsl, OCBOUBIINX MPOrpaMMy 0 (GHU3MKe HA YPOBHE CPEIHErO OOLIEro
oOpa3oBanus Ha YIIyOIEHHOM YPOBHE, ABJIAETCS CUCTEMHO-IeATEIbHOCTHBIH TTOIXOL.

IIporpamma o Gpu3mMKe BKIIOYAET: A

TIAHUPYEMbIC PE3YNILTATh OCBOCHHUSA Kypca QU3HKK Ha YriyOIEHHOM ypOBHE, B TOM HCJIE MPEIMETHBIE PE3yIIbTATHI [0 TOIaM oOy4JeHus;

coneprkanuie yueObHoro npeamera « Pu3nka» mo rojgaM oOydeHus.

IIporpamma 1o Qu3nKe UMeeT NPUMEPHBIH XapaKTep M MOXKET OBITh HCIIOJIb30BAHA YIUTEIIMH (DU3HMKH [UISI COCTABJICHHS CBOMX PabOumX

[IPOrpamMm.



{
IIPOBOJATCS B IPOLECCe u3ydeHus pazzena (TeMsl). [Ipu aTom mox pabotamu mpakTiukyma MOHEMAETCs CaMOCTOATEIBHOE HCCIIEI0BAHME, KOTOpOe
IPOBOJIUTCS 10 PYKOBOACTBY CBEPHYTOr0, 000OIIEHHOr0 BH/a O3 MOIaroBoid HHCTPYKIIMH.

B nporpamme 1o Qusmke cucTema y4eHHYECKOIrO SKCIEPUMEHTa, Ta00PATOPHBIX paBoT U IPAKTHKYMA IPEJCTaBJICHA €IUHBIM IePEYHEM.
Bribop TemaTuky JUIs 9THX BHIOB YYEHMUYECKHX HPAKTHYECKHUX PabOT OCYIIECTBIISETCS YYACTHUKAMM 00pa3oBaTEILHOrO MPOIEcca UCXOAS 3
OCOOCHHOCTEH [0yPOUHOro IJIaHUPOBAHMs U OCHALICHUS KabuHeTa Gm3ukd. IIpy 9TOM 0BeceYnBacTes OBIaICHIe O00yYarOUIMMHUCS YMEHUSIMHU
[IPOBOJIUTE HPAMBIC M KOCBCHHBIE HM3MEPEHHMS, MCCIICNIOBAHUS 3aBUCMMOCTEH (M3MYECKMX BENMYHH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPE/IJIO’KEHHBIX THITOTES.

bospiioe BHUMaHKE yJleNseTcs PelleHnIo PAaCUETHBIX M KAueCTBEHHBIX 3a/1ad. 1IpH 9ToM st pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSI
3a/1a4i C SBHO 3a[aHHON M HESBHO 3aJaHHON (QHU3MUECKON MOJIENBIO, TIO3BOJISIONINE IPHMEHSTh H3yUeHTIbIe 3aKOHBI H 3aKOHOMCPHOCTH KaK W3
OZHOIO pasjena Kypea, TaK ¥ HHTEIPUpPYsS NPUMEHEHHE 3HAHUH U3 pasHbIX pas3fenos. [Is KadecTBEHHBIX 3a1a4 IPHOPUTETOM SBIIIIOTCS 33 aHuUsI
Ha 00BSICHEHHE/IIPE/ICKa3aHNe IPOTEKaHNs QU3UUCCKHX SBICHUN U IIPOLECCOB B OKPYKAIOIIEH KU3HH, Tpebyrommue Bridopa GU3nYeCcKOM MOIeH
JUIsL CUTYalluy MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKkTepa.

B coorsercreun ¢ tpebopanmsamu PI'OC COO k MarTepuanbHO-TEXHHUYECKOMY OOCCICUCHUIO y4eOHOro mporecca Kypc (GH3UKH
YriryOiI€HHOTO YPOBHS Ha YPOBHE CPEJIHEro oOIIEro 00pa3oBaHus JOKEH H3ydaThCsl B YCIOBHSIX IpeIMETHOro kKabuHera. B kabuHere Gpusukn
JIOJDKHO OBITE HEO0OX0AMMOe s1abopaTopHoe 00OpPYIOBAaHHE JUIS BBINOJIHEHHS YKA3aHHBIX B IPOrPAMME I10 bu3nKe YYCHHUYECKHX OIILITOB,
11abopaTopHBIX paboT M paboT MPAKTUKYMA, a TAKIKE JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHCTpanuonnoe oGopynoBanne (OPMEPYETCss B COOTBETCTBUM C INPHHIHIOM MHHUMAIBHOH JOCTATOYHOCTH M OBGECHeUHBAET
MOCTAHOBKY IIEPEUMCIICHHBIX B IIPOrpaMMe M0 (DM3MKE KIIOYEBBIX IEMOHCTpPAIMi Il MCCIEMOBAHMS HM3YYaeMBIX SIBICHHH M IIPOLIECCOB,
SMIIUPHICCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX TeXHUYECKUX HPUMEHEHHH.

JIaboparoproe o6opyioBanye ISl yUEHHYECKHX IPAKTHIECKUX paboT GOPMHUPYETCS B BHJIE TEMATHUECKUX KOMILICKTOB U 00eCIICIHBACTCS
B pacu€Te OJIHOTO KOMIUIEKTa Ha ABYX oOydarommxcs. TemMaTHyeckue KOMIUIEKTHI Ja60paTopHoro 060pyI0BaHHS JOJKHBI ObITE IIOCTPOEHBI Ha
KOMIIJICKCHOM  MICIOJIb30BAHUM AHANIOrOBBIX M LH(MPOBBIX NMPUOOPOB, & TAKKe KOMIIBIOTEPHBIX M3MEPUTENBHBIX CHCTEM B BHIE LH(PPOBBIX
nabopaTopui.

OCHOBHBIMM LETAMU U3Y4eHHsT HU3HKH B 0OLIEM 0OPa30BAHUH SBILIIOTCSL:

(opmupoBaHue HHTEPECA U CTPEMJICHHUs 00YYaFOIMXCS K HAYIHOMY H3YYEHHIO IIPHPO/IBL, Pa3sBUTHE UX UHTEJUICKTYATBHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

PasBUTHC NIPEICTABICHUH O HAYYHOM METO/IC [I03HAHUS U (POPMHPOBAHUE HCCIEAOBATEIBCKOTO OTHOLIEHHS K OKPYKAIOLIAM SBICHHSM:;

(bopMHpOBaHKE HAYYHOTO MHPOBO33PEHHUS KaK PE3yNIbTaTa H3y4eHHs OCHOB CTPOCHHUS Matepuu 1 GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

(opmupoBanue ymeHn# 00bACHSITS SBICHUS C HCIOJIb30BAHHEM (DH3MUECKUX 3HAHMH 1 HAYYHBIX JI0Ka3aTebCTB;

(hopmupoBanue npecTaBeHuit 0 poty GUHKH IS PA3BUTHS JIPYTHX eCTECTBEHHBIX HAYK, TCXHUKH TEXHOJIOTHI1;



COIEPKAHUE OBYUYEHUSI
10 KZIACC

Paszpnes 1. Hayunblit MeTo1 no3HAHUS NPHPO/IbI.

Ousrka — (pyHIaMeHTanbHas HayKa 0 HpUposie. HayuHsii MeTo mo3HaHus 1 METOMBI UCCIIENOBAHUS (DHU3NUECKUX SBJICHUH.

OKCIIEPUMEHT U TEOPHS B IPOLECCe MO3HAHMS IPHPOILL. Habmroerue u 9KCIIEPUMEHT B (QU3HKE.

CriocoObt n3MepeHust pU3MUECKUX BETHUHH (AHAIOTOBBIE H IU(POBBIE U3MEPUTEITbHbIE TPUOOPEL, KOMITBIOTEPHBIE JaTYNKOBBIC CHCTEMEI).

[orpemnoctn m3MepeHnit Gpusnueckux BeTHdHH (aGCOTOTHAS I OTHOCHTEIIbHAs ).

Mozennposanue Gu3HdecKux sBICHUH U IPOLIECCOB (MatepuanbHas To4yka, abCOMOTHO TBEPIOE TENO, HleaNbHas JKUJIKOCTB, UJICaTbHbIH
ras, TOUe4HbIi 3apsin). ['unoresa. Ousnyeckuii 3aK0H, TPaHHIBI ero OPUMEHUMOCTH. DHU3HYECKast TEOPHS.

Ponb 1 mecTo dusuku B GpopmupoBanuu coBpemeHmoit HAYYHOH KapTHHBI MHPa, B IPAKTHUYECKOH IeATeIbHOCTH TOIEH.

Yuenuueckuit sxcnepumenm, navopamopnuie paoonvt, npaKmMuKym.

W3mepenne CHITBI TOKA 1 HATIPSKEHHS B LEITH [TOCTOSHHOTO TOKA TIpH IIOMOIIM aHATIOTOBBIX U U(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HAKOMCTBO ¢ U PoBOif TaGopaTopueit 1o Gusuke. [Iprmepsr u3mepenns GusnyecKnx BeTHYHH IPU TOMOLITH KOMIIBIOTEPHBIX JTATUUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe Bikenre. OTHOCHTETEHOCTh MEXAHUIECKOTO NBIDKCHIS. CHOTEMA OTCUE T,

IIpsamast 1 oOpaTHas 3a1au MEXaHHKH.

Payc-exTop MaTepnanbHON TOUKH, €r0 MPOCKIIHU HA OCH CHCTEMbI KoopauHat. TpaekTopusi.

Ilepememenue, cKopocTh (CpetHsis CKOPOCTh, MIHOBEHHAS CKOPOCTB) M yCKOPEHHE MATEPHATBHON TOYKHM, HX MPOCKIMHE HA OCH CHCTEMBI
KoopauHar. CloKeHHe TIepeMEICHHI U CIIOKEHHE CKOPOCTEif.

PaBHOMepHOE M paBHOYCKOpeHHOE MPAMOIHHENHOE IBHKEHHE. SaBHCHMOCT KOOp/ZIMHAT, CKOPOCTH, YCKOPEHMs M IIyTH MaTe€pHalbHOH
TOYKH OT BPDEMEHHU U UX rpapuKu.

Cpobonnoe majenne. YcKopenye cBOGOIHOIO MaeHus. JBrxenue Tea, GPOIICHHOrO MO YIIIOM K TOPU30HTY. 3aBUCUMOCTH KOOP/MHAT,
CKOPOCTH U yCKOPCHHS MaTEPUAIBHOM TOYKK OT BPEMEHH M MX TPapUKH.

Kpuposmnneiinoe neimxenue. JIBuKkeHHe MaTepuanbHON TOYKH 110 OKPY)KHOCTH. YIJIOBas M JIMHEHHas CKOpocTh. Ilepuox u wacrora
obparuenus. L[leHTpocTpemMuTenEHOE (HOPMATBHOE), KACATETBHOE (TaHreHIMATBHOE) U TOJIHOE YCKOPEHHE MATEPUATHLHOMN TOUKH.

Texnmyeckue ycTpoifcTBa M TEXHOIOIMYECKHE [IPOLECCRL:  CIIUIOMETD, JIBMXKCHHE CHAPSIIOB, LEHHBIE, LICCTEPEHYATHIE U PEMEHHDIE
nepeayy, CKOPOCTHBIE TU(TEL.



Bsanmuble mpespaiienns KHEETHYCCKON U TOTEHIHATLHOM OHEPrui Npu AeHCTBAN HA TENO CHITBI TSUKECTH U CHITBI YIIPYTOCTH.
CoxpaHeHune HEPIUK IPH CBOGOIHOM MAAeHHH.

Yuenuueckuii sxcnepumenm, nadopamopusie pasomor, NPAKMUKYM.

V3Mepenne ummyiibca Tela o TopMO3HOMY ITyTH.

VI3MepeHue CUIIBI TATH, CKOPOCTH MOJIENH SIEKTPOMOOHIIS I MOIIHOCTH CHJIBI TATH.
CpaBHEHHE H3MEHEHHS MMITYJIbca TeJa ¢ HMITYJIHCOM CHTHL

VlcenenoBanme coXxpaneHus MMITyIIbCa IIPH YIPYTOM B3aHMOLCHCTRBHY.

M3mepenune xuHeTnueckoit sHepruu Tea mo TOPMO3HOMY IIyTH.

CpaBHeHHe H3MEHeHNS IOTEHIMATHHOI SHEPrin IPY>KHHBI ¢ pabOTOH CHIIBI TPEHHUSI.
Ornpenenenue paGoThl CUITBI TPEHHS IIPH JABMKEHHUH Te/a 110 HAKTOHHOM IIJIOCKOCTH.
Pasnen 3. Mostexkyasipuas pusuxa u TEPMOTHHAMHKA.

Tema 1. Ocnosvt MoNeKyAAPHO-KUHEMUYECKOI meopuu.
OCHOBHEBIE OJIOXKEHUST MONEKY/SIPHO-KHHETHIECKOI Teopun (MKT), nx onbrtnoe o6ocuopanue. JTuddysus. bpoyHoBCcKOe nBmkeHue.

Xapakrep JBUKEHHSI M B3aUMOEHCTBUS YACTHI[ BEIIECTBA. Mopenn crpoenus rasos, xuakocTel u TBEPIBIX Tel U OOBSCHEHHE CBOMHCTB
BCIICCTBA HA OCHOBE 9THX Mojienelt. Macca n pasmepsl Mosiekys1 (aTomoB). KommuecTso BermecTsa. [TocrostaHast Aorapo.

Temnosoe paBHOBecue. Temneparypa 1 cioco6s! eé usmepenwust. [llkana Temneparyp Llenbcust.

Mozens nieansHoro rasa B MoJIeKy/ISpHO-KHHETHUECKOl TCOpHM: HaCTHLBI ra3a IBHKYTCA XaOTHYECKM M HE B3aUMOJEHCTBYIOT Apyr ¢
JIPYTOM.

['a3oBrle 3aKoHBI VpaBHEHHE MenneneeBa—Knaneiipona. AGcomoTHas Temmneparypa (ukana temieparyp KesibBumza). 3akoH JanbroHa.
M3zomnponecchl B HaeansHOM Tase ¢ MOCTOSHHBIM KOJIHYECTBOM BemeCTBa. I'paduueckoe mpeacraBieHre H30MIPOLECCOB: H30TEpPMa, MU30X0pa,
n3odapa.

CBsI3b MEXIy JaBIECHHMEM M CpefHEH KHHETHYECKOl SHEPrHeH IIOCTYIATENBHOIO TEIJIOBOrO IBMIKCHHS MOJIEKYJI HJCabHOTO Trasa
(OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHHETHUECKOH TEOPHHU HJIEATIBHOTO raza).

CBsi3b abCONIOTHOM TeMIEpaTyphl TEPMOJUHAMIYECKOH CHCTEMBI CO CpelIHEeH KHHETHUYECKOH SHEprueil MocTyNaTeIbHOro TemIOBOro
JBMIKEHUS €€ YacTHIL.

Texnuyeckue ycrpoiicTBa H TeXHONOTHUECKHE [IPOLECCEL: TEPMOMETP, OAPOMETP, MOy UICHHE HAHOMATEPHATIOB.

Hemoncmpayuu.

Mopneny nBrXeHUs yacTUI BerecTsa.

Monens 6poyHOBCKOro ABMIKEHUS.

Buneoposux ¢ 3anuceio peaqbHOro 6pOyHOBCKOTO JIBHIKCHHUSL.



Hpuxnwne! geftctsus termossix MamuH. KITJT.

Maxcumansuoe suagenne KITJ1, Iuxa Kapro.

ODKOJIOTUYECKHE aCIIeKTHI UCTIONb30BAHMS TEIIOBBIX J(BUTaTeCH. TeroBoe 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl.

Texnuyeckue ycTpolcTBA M TEXHOIOIMYECKHE IIPOLECCHL: XOJOMUJIBHAK, KOHIMIHMOHED, JM3ENbHBIH M KapOrOpaTOpHBIH IBUraTeH,
napoBas TypOHHa, IIOJTyYeHHE CBEPXHU3KUX TEMIIEPATYp, YTUIH3ALUS KTeIIOBbIX) OTXOJIOB € MCIIOJIb30BAHUEM TEILIOBOIO HACOCA, YTHIM3AIHS
OMOOPraHUYeCKOro TOILIUBA IS BRIPAOOTKH «TEILIOBOIY 1 DJIEKTPOIHEPIHH.

Hemoncmpauuu.

V3menenne TeMuepaTyphl IpH aqnadaTHIeckoM pacIIipeHuH.

Bosaymuoe oraugo.

CpaBHEHHE yIEIBHBIX TEMIOEMKOCTEI! BEIIECTB.

CriocoObr H3MEHEHHS! BHY TPEHHEH SHEPTHIL.

Hcenenosanne aguabatHoro mporecca.

KommproTepHble MOJI€TH TEMTOBBIX JIBATATENEH.

Yuenuuecruit sxenepumenm, nadopamopuuvie paéomel, RPAKMUKYM.

M3mepenue ynenbHOM TenIoéMKOCTH.

Hccnenosanne mporiecca OCTHIBAHUS BEIECTBA.

Hccenenosanne anpabaTHoro mporecca.

M3y4eHne B3aMOCBSI3H SHEPIHU MEKMOTIEKYIIPHOIO B3aUMOICHCTBHS 1 TEMICPATYPBI KUIICHUS )KHKOCTEH.

Tema 3. Aepezammnvie cocmoanus eenjecmea. Pazoevie nepexoosl.

Ilapoobpasosanue u koHzeHcauus. Mcnapenue u kunenue. Y iepHas TerioTa napooOpazoBaHusI.

HaceiieHnble 1 HeHachIeHHbIE Mapbl. KadecTBeHHAS 3aBHCHMOCTD [LIOTHOCTH M JaBJIEHHs] HACBIINICHHOIO I1apa OT TEeMIIepaTyphl, HX
HE3aBUCHMOCTH OT 00BEMA HACBIIICHHOTO 1apa. 3aBHCHMOCTh TEMIEPATYPbI KUIIEHUS OT JABJICHHS B KUIKOCTH.

Briaxuocts Bo3iryxa. AGCOMIOTHAS 1 OTHOCHTEIbHAS BIAKHOCTD.

Teéproe Teno. Kpucrammdeckne u amopdubie Tena. AHW30TPOIHMST CBOWCTB KPHCTAIOB. [lnaBienne u KpHCTaUIM3anus. Y aeinbHas
TerioTa miasyeHus. CyoauManus.

Hedbopmanuu TBEpIOTO Tena. PacTskenue u cxxarue. CIBHT. Mogynp IOura. Ipenern ynpyrux nepopmarguii.

TeroBoe pacmmpenue xuaKocTeil H TBEPABIX Tell, 0OBEMHOE U JIMHEHHOE paciuperne. AHIapMOHHU3M TEIUIOBLIX KOJIEOAHUI YacTHIl
BCHICCTBA KaK MPHIMHA TCIIIOBOTO PACIIMPEHHs TE (Ha KaYCCTBEHHOM YPOBHE).

IIpeoGpazoBanne suepruu B pazoBLIX HEpexoax.

VYpaBHeHue Temiosoro 6ananca.



IorennnansHOCTE SJICKTPOCTATHIECKOTO 104,  PasHocTs  morenmuaios  u Hanpsokenue.  llorennmansHas  osmeprus 3apsiia B
SJICKTPOCTaTHYeCKOM mose. IloTeHImarn SJeKTpocTatnyeckoro nons. CBsi3b  HANPSOKSHHOCTH Iois Pa3sHOCTH IOTEHLHUAIOB [
SJIEKTPOCTATHYECKOr 0 MOJIS (KaK OJHOPOLHOIO, TAK K HEOJHOPOIHOIO).

[Tpunimn cynepnosuimu SICKTPUYECKHUX I10JIEH.

Ione Toueunoro 3apsia. Tone PaBHOMEPHO 3apspKeHHOH chepsr. [Tone PaBHOMCPHO 3apsHKEHHOT0 10 00béMy mapa. [lore PaBHOMEPHO
3apsKEHHON OECKOHEYHOM MII0CKOCTH, Kaprunsr mununit nanpsoxéunocts ytux II0JICH ¥ DKBUITOTEHIIMATBHBIX TTOBEPXHOCTEH.

Iposonnuky B snexTpocratiyeckom mnoe. Yenosne pasHOBecHS 3apsioB.

JIMSIERTPUKH B 371EKTPOCTATHYECKOM HOTe, HusnexTpudeckas mporumaeMocts BEIIECTBA.

Kounencarop. Dnexrpoémrocts KOHJCHCATOPA. DIIEKTPOEMKOCTE ILIOCKOTO KOHJEHCaTOpa.

[Tapaensroe coeunenme KOHAeHCaTOpoB. [TocnenoBarensHoe coemuenme KOHJIEHCATOPOB.

OHeprust 3apsyKeHHOro KOHJIEHCaTOpa.

JIBIKeHne 3apskeHHOM YacTHIbI B OTHOPOJTHOM 3JIEKTPUUYECKOM ITOJIE.

Texunueckue ycrpoiicrea n TCXHOJIOTYECKHE  IPOLECCEL:  3JIEKTPOCKOII, SJICKTPOMETD, 3JIEKTPOCTATHYECKAS 3alHTA, 3a3eMIICHHE
SJICKTPOIPHUOOPOB, KOHIEHCATOPBL, renepatop Ban ne I'paada.

Hemoncmpayuu.

YCTpo#cTBO 1 npuHIHT feificTRHs AJIEKTPOMETPA.

DIIEKTPUYECKOE MOJTE 3apsKeHHbIX LIapUKOB.

Onextpudeckoe nose 1Byx 3apSOKEHHBIX TUIACTHH.

Mopgens arexrpocrariuueckoro reneparopa (Ban ne I'paacga).

IIposonuuku B snexTprueckom moje.

DJIeKTpocTaTHIecKast 3amuTa.

YceTpolicTBo 1 nelicTrue KOHZeHCaTOpa OCTOSIHHOM U MepeMeHHO EMKOCTH.

3aBUCHMOCTD  BJIEKTPOSMKOCTH  ILIOCKOTO KOHJACHCATOpa OT MIOWIaM IUIACTHH, pPacCTOSHHS MEXIY HHMH M JIHIJICKTPUYECKOMH
NIPOHULIAEMOCTH.

OHEPIHUs ANEKTPUYECKOTO OIS 3apsHKEHHOT0 KOHJIEHCaTopa.

3apsKa u paspsixa KOH/ICHCATOPa Yepe3 Pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopusie padomet, RPaKmuKym.

Ouenka crit B3aumMoecTBrs 3apsKEHHBIX Tell.



,

YBennueHne npejiesia n3MepeHust amriepMeTpa (BOJIbTMETPA).

Wzmepenue DJIC 1 BHYTPEHHETO COMPOTHUBIEHNS HCTOUHIKE TOKA.

Hccnenopanue 3aBucumoctu DJIC ralbBaHHYECKOTO SIEMEHTA OT BPEMEHH [IPH KOPOTKOM 3aMbIKAHUH,

HccrenoBanne pasHOCTH OTEHIMATIOB MEXTy IIOJIFOCAMHU HCTOYHUKA TOKA OT CHJIBI TOKA B I[EIIH.

Hccenenosanue 3aBHCHMOCTH MONE3HOM MOIIHOCTH UCTOUHHKA TOKA OT CHIILI TOKa.

Tema 3. Toku 6 pazsnuunvix cpedax.

DJieKTpuYeckas MPOBOIMMOCTD PAa3IHYHBIX BEIIECTB. ONEeKTPOHHAs MPOBOAMMOCTh TBEPABIX METAIIOB. 3aBUCHMOCTS COIIPOTUBJICHUSI
METaJIJIOB OT TeMIeparypbl. CBepXIIPOBOIUMOCTb.

OneKTpuyeckuit Tok B Bakyyme. CBoHCTBa JIIEKTPOHHBIX MTYUYKOB.

Honynposonauky. CoOcTBeHHas M IprMecHas IIPOBOZIMMOCTE - IHOMYIPOBO/IHKKOB.  CBOMCTBA p-n-mepexoza. [1omynpoBOIHUKOBEIE
IIPUOOPEL.

DJEKTPUYECKHIT TOK B 5JI€KTPOJIHTAX. DIIEKTPOJIUTHYECKAs JUCCOIHAIHS. Onexrponus. 3akousr Gapasest s JIIEKTPOJIH3A.

OnexTpudeckuit Tok B razax. CaMOCTOSTEBHbIH H HECAMOCTOSTE b ] paspsi. PasiuyuHble TUITEI CAMOCTOATENHLHOTO paspsiia. MojHus.
[Inazma.

Texunueckue ycrpoiicTBa W mpakTHUECKOE [IPUMEHEHHE: Ta30paspsAHbIe JIAMIIbI, JJIEKTPOHHO-JIyYeBas TpyOKa, II0JIyIIPOBOTHUKOBEIE
IPUOOPBI: IO/, TPAHZHCTOP, (HOTOIHMO, CBETOHO/, rajbBaHyKa, pahUHUPOBAHKE ME/IH, BBIITABKA aFOMUHMUS, AJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTB COTIPOTHBIIEHHS METAILIOB OT TEMIIEpPaTyphI.

ITpoBOIMMOCTE 3JIEKTPOIHUTOB.

3axonbl snekTposmsa Papaes.

VckpoBo#t paspst 1 IPOBOMMOCTE BO3IyXa.

CpaBHEHHE IPOBOJIMMOCTH METAJIOB U ITOJIYIIPOBOTHUKOB.

OAHOCTOPOHHSIST IPOBOIMMOCTD JIHOIA.

Vuenuueckuit sxcnepumenm, J1a0oOpamopHvie padomot, NPaKmMuKym.

HabGmoznenue snexrponusa.

M3mepenne 3apsiia 0HOBAICHTHOTO HOHA.

Hcenenopanue 3aBHCHMOCTH COPOTUBIICHHUS TEPMOPE3UCTOPA OT TEMIICPATYPEL.

CHsITHE BOIBT-aMIIEPHOI XapaKTePHCTHKH MO,

DuzHYecKHT NPAKTHKYM.



BsamMmoseiicTBHE NMOCTOSIHHBIX MATHHTOB 1 NPOBOZHMKOB ¢ TOKOM. MarnuTHOe mose. BekTop MarHuTHOIN UHAYKOuU.  [IpuHimn
CYUCPIO3UINHA MaTHATHBIX I0JIeH. JIMHUM MarHUTHON MHIYKIMH,

MarnuTHOE 10JIE TPOBOTHMKA C TOKOM (IPSAMOTO IPOBOHMKA, KATYIIKA U Kpyrosoro BuTKa). OnsIT Dpcresa.

Cuna Amriepa, eé Hanpasienue u MOJYJIb.

Cuna JlopeHua, e€ HanpaBieHue 1 MOJIyJib. JIBMIKEHUE 3apsHKEHHON YaCcTHIIL] B OAHOPOAHOM MarHuTHOM 1oJie. Pabota cuier Jloperra.

MarnuTtHoe none B BemecTse., DeppoMarHeTHKH, Mapa- ¥ AHAMArHETHKH.

Texnudeckue ycTpocTBa M TeXHOJIOIHUYECKHE POLECCRL: PUMEHEHUE TTOCTOSHHBIX MarHHTOB, 3J1EKTPOMATHHTOB, TECTEeP-MYJIBTUMETP,
SJICKTPOIBUTATENb SIKOOH, yCKOPHTEIH 3IeMEHTAPHBIX YACTHII,

ZZ@.MOHCI’IIP(IL{MIL
KapTI/IHa JIMHUH HHIAYKIIAU MarHUTHOTO IIOJIS ITIOJIOCOBOTO | HOIIKOBOO6p8.3HOFO IIOCTOSAHHBIX MarHMuToOB.

Kapruna nuauit MarHUTHOM MHIYKIME OIS IUTHHEOTO HPAMOTO IIPOBOIHAKA M 3AMKHYTOTO KOJIbIIEBOTO IPOBOIHUKA, KATYLIKA C TOKOM.

BsaumozelicTBre MBYX TPOBOIHUKOB ¢ TOKOM.

Cuna Ammepa.

HeticTBre cunbl JIopeHna Ha HOHBI JJIEKTPOITUTA.

Habmronenne nerskenus myuka 3JICKTPOHOB B MAarHUTHOM I10JIE.

HprHImn NefCTBIS 2IIeKTPOH3MEPHTENLHOTO Iprdopa MarHUTOIIEKTPUYECKON CHCTEMBbL.

Yuenuueckuit sxcnepumenm, N1abopamoprvie padomst, npakmuxym.

Hccrnenosanne MarHuTHOTO HOJISE TOCTOSHHBIX MATHHTOB,

Hccnenosanne cBoicTB heppoMarHeTHkos.

Hcenenopanye nefcTBIS MOCTOSIHHOTO MATHHTA Ha PaMKy C TOKOM.

Msmepenwme cuibr Amirepa.

Usyuenne 3aBuCHMOCTH CHITBI AMIIEpa OT CHITBI TOKA.

OmnpeesieHne MardUTHOM MHAYKIIMK HA OCHOBE U3MEpEHHUs CUITBI AMIiepa.

Tema 5. Inexmpomaznumnasn UHOYKUUA.

sBnenne snexTpoMarauTHOMH WHIYKIWH. [T0TOK BCKTOpa MarHUTHON uHAykuuu. DJIC unayknuu. 3akoH QJICKTPOMArHUTHON MHIYKLIHU
®apanes. Buxpesoe anextpuueckoe nose. Toxu Dyxko.

O/IC HHAYKIMH B IPOBOJIHUKE, IBIKYIIEMCA B OJITHOPOJTHOM MarHUTHOM IIOJI€.

IpaBwito Jlenna.

MunyxrusroCTs. Katymka MHAyKTHBHOCTH B e IIOCTOSTHHOTO TOKa. SIBnenue camonsaykuun. DJ[C CaAMOWHJTyKI[HH.

OHEPrust MarHUTHOTO MOJIS KATYIIKH C TOKOM.



Hcenenosanne koneGanmit rpysa Ha MacCHBHON MPYXUHE € LEeNbI0 (OPMUPOBAHUS IPEICTABICHUN 00 WIealbHON MOJEJIN NPYXKHHHOTO
MasiTHUKA.

3aKOH COXpaHEeHHUs! SHEPTHH [IPH KOJTEOAHMSIX rpy3a Ha IpyKHUHE.

VccrnenoBanue BRIHYKICHHBIX KOTEOAHTIL.

Habmonenue pezonanca.

Yuenuueckuii sxcnepumenm, Jnabopamopnvie padomei, RPaKmuKym.

Msmepenue nepruona cBo60HBIX KONEGAHMIT HUTSHOIO 1 NPYKUHHOIO MasiTHUKOB.

M3zyuenne 3akoHOB ABUYKEHS Tena B X0/e KOICOAHMI Ha YIPYIOM ITOJBECE.

V3yuenne NBIKEHNS HUTSHONO MasSTHHKA.

IIpeoGpazoBanne sHepruy B HpyKHHHOM MasTHIKE.

HMccnenopanue y6pBanus AMIUTTUTY/IBI 3aTYXAIOIIHX KOJEOaHUIA.

Hcenenosanue BoIHY KICHHBIX KOTeGAHMTIA.

Tema 2. dnekmpomaznummusie konedanus.

Konebarensuetii koutyp. CroGommbie SJICKTPOMAarHUTHBIC KOJIE0aHUS B HAEAIBLHOM KOJIEOATEIbHOM KoHType. @opmyna TomeoHa. Cesizb
aMIUIATY BT 3apsijia KOHJCHCATOpa ¢ aMILTHTYI0M CHIIBI TOKA B KOJIe6aTe b HOM KOHTYDE.

3aKOH COXpaHeHHs! JHEPTHH B UJIEANBHOM KOJICOATE IbHOM KOHTYpE.

3aryxaromue JIeKTPOMATrHHUTHBIE KOTeOAHMS. BbIHYXKIEHHBIE 2)IEKTPOMATHHTHBIE KOJICOAHMS.

Hepemennpiit Tok. MommmHocTs mepeMeHHOT0 TOKA. AMIUUTYIHO® U NeHCTBYIOIEE 3HAYCHHE CHIIBI TOKA I HaNPsDKEHUS TIPH Pa3IMdHOM
(bopmMe 3aBHCHMOCTH TIePEeMEHHOT0 TOKA OT BPEMEHU.

CuHycOUIaNbHBIH MepeMeHHBIH TOK. Pesuncrop, konaeHcatop u karyiika UHAYKTUBHOCTH B LENH CHHYCOMJANBHOTO IIEPEMEHHOTO TOKA.
Pesonanc Toxos. Pezonanc nanpsxenuit,

Wneanbublit Tpascdopmarop. [TpousBoacTBo, nepenaya u NOTPeOICHUE SNIEKTPHYECKOH YHEPrHHL.

DKOJIOTMYECKHe PUCKH MPH TIPOU3BOJICTRE anexTposHeprun. Kynbrypa ucrnons3obanus SJIEKTPOSHEPIUH B [I0BCEAHEBHON K3 HH.

Texnuueckue yerpoifcTBa 1 TEXHONOTHYCCKHE TMPOLCCCRL: JNCKTPUUECKUH 3BOHOK, T€HEPATOP IIEPEMEHHOTO TOKA, JTHHHHI SJIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMATHUTHBIE KOJIEOAHMS.

3aBUCHMOCTb YacTOThI CBOGOAHBIX KONEOaH It OT HUHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcLUIIIOrpaMMBL 3JIEKTPOMATHUTHBIX KOJICOaHH .

I'eneparop Hesaryxarommx OJICKTPOMArHUTHBIX KOJIEOAHMUIA.

Moness aneKTpoMarsHTHOro reHepaTopa.



(

Habironienue cBsi3u rpoMKoCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYIOM ¥ 4acTOTOH KojeOaHwmiA.

Hccereopanye CBOMCTB 311eKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, PLIOMIICHHE, TIOJIAPU3ALIS, TUPPAKIHs, HHTEPDEPEHIIHSL.

O6HapysxeHue nH(pakpacHOro u YIBTPa(hUONCTOBOTO H3TyUCHHH.

Yuenuueckuii sxcnepumenm, naopamopnoie padoomot, npakmurxym.

M3yuenue nmapameTpoB 3ByKOBOMH BOJIHBI.

M3y4enne pacnpocTpanenns 3BYKOBBIX BOTH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsimosueltHoe pacnipocTpanenue cera B OnHOpOIHO#M cpene. JIyy cBeta. ToYeUHbIH HCTOYHHK CRBETA.

OrpaxeHue cBeTa. 3aKOHEI OTPAYKEHNS CRETA. Ioctpoenue n300pakeHHH B TIIOCKOM sepkaiie. Ceprueckue 3epkaia.

IIpenomnenue cBeta. 3aKOHBI PEIOMIEHHS CBETA. AGCOIOTHAL ToKasaresib IpenoMiIeH s, OTHOCUTENBHBIN OKa3aTeNb MPEeTOMIEHHS,
[I0CTOSIHCTBO YacTOTHI CBeTa M COOTHOIIEHHE JUTHH BOJIH [IpH IIEPEXOZIC MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHuIly pasjelia JBYX OINTHYECKUX
cpen.

Xon myueit B npusme. Jlucnepens ceeta. CIOKHBIH COCTAR Oenoro ceera. Iger.

[lonnoe BuyTpennee orpasenue. IIpenensHbrit YTOJI IOJTHOTO BHYTPEHHETO OTPayKEHHSL.

CoGupatomme u paccenBaromue JTuH3bl. TOHKAS JIHH3A. DOKyCHOE pACCTOSHHE M ONTHYECKAS CHIA TOHKOH JTHH3EL 3aBUCHUMOCTb
GoxycHOro paccTostHUS TOHKOI cpepUYECKOH JIMH3EI OT €€ FeOMETPUH M OTHOCHTEILHOTO HOKA3ATes [IPEJIOMJICHHUS.

Dopmyiia TOHKOM NHH3EL Y BENHUYCHHE, TaBAEMOE JTHH30IA.

Xoy ny4da, TIpOLIeIIEro THH3Y O] IIPOM3BOJILHEIM YITIOM K €€ IiaBHOH onTtuyeckoi ocu. Iloctpoenne M300paXeHUH TOYKH U OTpe3Ka
IPAMOH B COOMPAIOIINX M PACCEUBAIONINX JIMH3aX U UX CHCTEMAX.

Ontuyeckue npuGops!. Paspermnarornas crnoco6H0CTs. a3 kak OIITUYECKAs] CHCTEMA.

IIpeniensr IpUMEHNMOCTH reoMeTPHYECKOH OTTHK.

Bonnosass onrtuka. UWureppepenums crera. Korepentnpie ncrounnku. Vemosust mabmomeHus MaKCUMYyMOB M MHHHUMYMOB B
HHTEeP()EPEHIIMOHHOI KapTHHE OT J[BYX KOT€PEHTHBIX HCTOUHUKOB. lIpHMEpBI KITACCHYECKUX HHTEP(EPEHIMOHHBIX CXEM.

Hudpakuus cera. Jludpaximonuas pem€rka. YcnoBue HaOIIOICHUS TIaBHBIX MaKCUMYMOB IIPH NaJICHUU MOHOXPOMATHYECKOTO CBETA HA
JU(PaKIHOHHYIO PEIIETKY.

[onsipu3arus ceera.

Texnudeckue ycTpoiicTBa M TeXHONOIHYECKHE TIPOLCCCRL: OYKH, JIyNa, MEPUCKOIL, (hOTOANmapar, MUKPOCKOI, MPOEKIMOHHBI ammapar,
IIPOCBET/ICHHE ONTHKHM, BOJIOKOHHAS ONTHKA, TU(PPAKIMOHHAS PernéTKa.

Hemoncmpayuu.

3aKOHBI OTPaYKEHHUS CBETA.



Hccnenosanne npenomnenus caera.
Habumroienne nommoro ryTpennero orpaxens. Momnenn CBETOBO/Ia.

VcenenoBanne Xoma CBETOBBIX MYYKOB Yepes [JIOCKONIAPAJIIETbHYIO MIIACTHHY U [IPU3MY.
Hcenenosanue cBORCTB n306paskeHuii B THH3AX.

Monenu Mukpockona, Teseckora.

Habmonenne uatepdepeninm ceera.

Habumro/1eHue 1IBETOB TOHKHX MIEHOK.

Habmonenue nudpaxuny caera.

Msyuenne mudpakinonHoit pemérky.

Habmronenne nudpaknmonsoro crexrpa.

Habmronenue nucnepeun ceera.

Habmonenue monspusanum ceera.

IIprumenenue moasIpon 108 Il H3ydeHNs MeXaHIIeCKIX HaIPsHKSHHH,

Yuenuueckuii sxenepumenm, 71abopamopivie padonol, npaKmuKym.

WM3mepenne nokasarens npenomieHns crexa.

Hccnenosanue 3aBucumocTy GoKyCHOro PACCTOSHUS OT BEWIECTBA (Ha IPUMEPE JKUJIKUX JINH3).
Vsmepenne (poKyCHOro paccTOSHUS paccenBaoNX JIHHS.

[lonyuenue n300paskeHus B CHCTEME U3 TIIOCKOTO 3epKajia ¥ JIHH3bI.

[Tonyuenue n300paskeHns B CHCTEME U3 JIBYX JTHH3.

Koncrpynposanue Teneckonuyecknx cucrem.

Habmonenue nupaxuum, unrepdepeninn u HOJIIPU3AIIMH CBETA.

M3ydenue nonspusarmm ceeTa, oTpaxEHHOro OT IIOBEPXHOCTH JUDJICKTPHKA.

Wsyuenne untepdepenunn naseproro U3JIyYEHHS Ha JBYX LIEJISIX.

Habmonenue nucnepeun.

Habmonenue n uccnenosanue mudpakmmonnoro CIIEKTpa.

M3mepenne AMHBI CBETOBOI BOJHBL

Ilonyyenne crekTpa usimyuenus ceetoquona IPH TTOMOITH JTU()PAKIHOHHON PEIIETKH.
Paznen 6. OcHoBbI cnenmasnbHoi TE€OPHH OTHOCHTEILHOCTH.

['panuibl IpUMEHUMOCTH KIIacCHYeCKOH MeXaHHKH. [locTynate! crienuanbHOM TEOPHH OTHOCHTEIBHOCTH.



Tema 2. Duzura amoma,
OmbITHI 110 MceneoBanuo CTpocHus aToMa. [Inanerapuas MoZens atoma Pesepopa.

[Toctynarer Bopa. Usnygenne u nornomenue ¢oToros npn TIEpEXoIe aTomMa ¢ 01HOro ypoBHs SHEPTUH Ha JIPYIOH.
Bunsr criexrpos. CriexTp yposueit SHCPTHH aTOMa BOJI0po 4.

CnonTanHoe u BBIHYXXIIEHHOE M3JTyYEHHUe CBeTq. Jlazep.

Texanyeckue YCTPOHCTBA U TeXHOIOTHUYeCKHe HPOLICCChI: CHEKTPATbHBIN aHATHS (cexTpockorn), /a3€p, KBAHTOBBIN KOMIIbIOTE.
Hemoncmpayuu,

Mogens ompira Pesepopna.

Habmonenne muneityasrx CIIEKTPOB.

YCTpoiicTBo u neficTne CUCTYHKA HOHM3MPYIOIHX YaCTHII.

Onpenenenne mimue! BomE JIA3EPHOTO M3ITyYeHus!,

Yuenuuecrui IKcnepumenm, 1abopamopnpie padome, npakmurym.

Habnronenue maneituaroro CIIEKTpa.

Hcenenopanue CIIEKTpa pa3pe:KeHHOro aTOMapHOTO BOIOpOIa U HU3MEPEHUE OCTOSIHHOH Punbepra.

Hykmnonnas monens anpa ['elizen6epra—panenxo. 3apsn aapa. Maccoroe wucro sapa. M3orormbr.

Pagnoaxrusnocts. Anbpa-pacnia, DIIeKTPOHHBIH 1 HO3HTPOHHBIN OeTa-pacnay, [ aMMa-u3iIyJyeHue.

3aKOH  paMoaKTHRHOIrO bacnana. Pannoaktusmble wm30TOMLI g npupose. CroiicTa MOHU3HDYIOIIETrO  M3IMy4eHus. Biusmue
PaZMOAKTHBHOCTH HA JKHBbIE OPraHU3MbI. EctecrBennsrii (on nznyvenus. HosumeTpus.

ODHEPIHs CBA3H HYKJIOHOB B anpe. SnepHsle cumr. Hedexr maccn anpa.

SnepHbIe peakimy. Henenne u cunres ANEP. SnepHble peakTopsr. IIpobnemsr ynpasnsenmoro TEpMOsICpHOrO cuHTE3a. DKONOrHYecKue
ACICKThI PA3BUTHUS SIEPHOI OHEPIreTHKH.

Merons! perucrpary u HCCIICIOBAHUSI DIeMEHTAPHEIX YaCTHII.

DyHnameHTabHbIe B3aUMONCHCTBHS. BapuoHsl, Me30mb! i JenTonsl. Ilpencrasnenne o Crangapruoit momesm. Ksapk-rimoonnas mones
aJI]POHOB.

Dusuka 3a npegenamu Crannapruoit moey. Témuas marepus u Témuay SHEPrusl.

EmuncTBo pusmyeckoi KapTHHBI MUpa.

Texnuueckne YCTPOHCTBA M TEXHOIOTHYeCKHe TIPOLIECCRL: o3uMETp, Kamepa Bunbcona, snepumrit PCaKTOp, TepMOsi/IepHbIii peaxrop,
aToMHast Oom0ba, MarHUTHO-pe30HaHCHAs TOMOrpadusi.

Vuenuuecruii IKCnepumenm, 1abopamopnpie paodomeoi, RpaKmukym.
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SKOJIOTHYECKOro BOCHIMTAaHUs:

® C(bOpMI/IpOBaHHOCTb MI/IpOBO33p€HHH, COOTBGTCTB}/IOHIGFO COBpeMeHHOMy YPOBHIO PasBUTHA (bI/BI/ILIeCKOﬁ HayKu;
® OCO3HaHue LI€HHOCTH HayYHOH ZIGXTGIH)HOCTH, FOTOBHOCTL B IIponecce HU3yYeHUs (I)I/ISI/IKI/I OCYIIECTBIIATH IHOPOEKTHYIO |
HCCHCHOB&TGHBCKYIO HACATCIIBHOCTD I/IH,HI/IBI/I,Z[yaIIBHO H B rpyire.

METANIPEAMETHBIE PE3YJILTATBI

HO3H3B3TCJILHI)I€ YHHuUBepcabHBIE y‘leﬁHBIe aelcreus
Bﬂ3OBLIe JIOTHYECKHe aencrBus:

bas OBBIE HCCJ’IC}IOB&TCJH)CKI/IC )IeﬁCTBHHS



PerynsruBasre YHHBEpCAJIbHbIE yueOHbIe JelCTRIS
Camoopranmanmus:

MMCIOIIHXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 11 [IPeIIOYTEH I,
® 1aBaTh OLEHKY HOBBIM CHTYaIIHSIM;
¢ PaclllupsITh paMKH y4eOHOTO IpeaMeTa Ha OCHOBe JIMYHBIX MPEITOYTEHHI;
® I8JIaTh OCO3HAHHBIN BRIGOD, APTYMECHTHPOBATE €ro, 6paTh Ha Ce6s OTBETCTREHHOCT 3a pelIeHue;
® OLCHUBATE IPUOOPETEHHEIH OIIBIT;

KYJIbTYPHBIH YPOBEHE.
CamoxkoHTpOIB, SMOIHOHAJBLHBIA HHTE/JIEKT:

¢ HCTIONIE30BATh NPUEMBI pedIEKCHE [Ist OI[CHKH CUTYalllu, BEIOOpA BEPHOTO pereHHs:;
® YMETb OLCHUBATB PUCKHU H CBOEBPEMEHHO TIPUHUMATD PENICHHS 110 UX CHUKCHHIO!

¢ IPUHUMATE MOTHBEI H aPTYMEHTHI IPYIUX TIPH aHANM3¢ PE3yIIBTATOB IESTETHHOCTH;

® IPUHUMATH ceOsl, TOHUMAs CBOH HEOCTATKH I JTOCTOUHCTBA;

¢ IPHHUMATb MOTHBBI M APTYMEHTHI APyTHX TIpH QHATIN3E PE3YIIBTATOB JESTETLHOCTH,

¢ IIPU3HABATH CBOE IIPABO U IIPABO APYIUX HA OLIHGKHL
B mponecce mocrumxenns JINYHOCTHBIX PE3YJIBTATOB OCBOCHMUS IIPOTPAMMBI 110 DHU3MKE Il ypOBHS Cpennero odmero o6pasoBanus y

¢ CAMOCO3HaHHSI, BKJIFOYAIOMIEr0 CIIOCOOHOCTS IIOHUMATh CBOE 3MOLHOHAILHOE COCTOAHUE, BUJICTh HANPABIIEHUS DPA3BUTHS COOCTBEHHOH
OMOIHOHANILHOU CEPBI, OBITH YBEPEHHBIM B cebe;

® CAMOPCTYJIMPOBAHHUS, BKIIFOYAOIIET0 CaMOKOHTpOJIb, YMEHHE IIPHHHMATh OTBETCTBCHHOCTh 3a CBOE mOBeIeHHe, CHOCOOHOCTH
aZaNTHPOBATLCS K SMOUHOHAIBHBIM U3MEHECHUSM 1 TIPOSIBIIATE THOKOCTE, GBITH OTKPBITHIM HOBOMY;



® QHAITU3UPOBATE U OOBACHATE TEILIOBBIE IPOLECCH U SIBICHUS, HCIIOIB3Ys OCHOBHBIE moiokenus MKT 1 3aK0HbI MOJIEKYJIIPHOM (PU3NKH U
TEPMO/IMHAMUKHY (CBA3b JABJICHUS UJICANbHOrO rasa co cpejHeil KHHeTHYeCKO 9HEpPruen TENJIOBOrO JBUIKEHUS M KOHIICHTpALed ero
MOJIEKYJI, CBA3b TEMIICPATYPhl BELIECTBA CO CPEIHEH KMHCTHYECKOH SHEpPrued TerioBOTO JBMIKEHHS €r0 YacTHIl, CBSI3b JABJIEHUS
UJICATIPHOTO Tra3a C KOHLEHTpAIMeH MOJIEKY]l M €ro TeMIepaTypol, ypaBHEHUe MenneneeBa—Kianeitpona, mepBelii  3aK0H
TEPMO/TUHAMHUKH, 3aKOH COXPAHECHHS SHEPIHHU B TEILIOBEIX IIPOLECCAx), IPH 3TOM HCIIOJIB30BATh MATEMATHIECKOE BHIPAKEHNE 3aKOHOB,
yKa3pIBaTh yCIOBHs IPUMEHUMOCTH ypaBHeHUss MenneneeBa—Kianeipona;

® AHAIU3HPOBATH ¥ OOBACHATH JIIEKTPHUYCCKUE SIBJICHUSI, HCIIONB3YS OCHOBHBIC TTOJI0KEHUS U 3aKOHbI DJIEKTPOJAMHAMUKH (3aKOH COXPaHCHHUS
OJNICKTPUYECKOro 3apsna, 3akoH KyloHa, NMOTEHIHMANBHOCTH SIEKTPOCTATHYECKOTO OIS, MPUHIIUII CYIEPIIO3UIUHA BIIEKTPUUECKUX
TONEeH, IPH 3TOM YKasblBas YCJIOBHs MPUMEHHMOCTH 3akoHa Kylona, a Taxike MpakTHYCCKH BaKHBIE COOTHOIICHHMS: 3aKoHbl OMa JUIA
yqacTKa IeMu U Ul 3aMKHYTOU 3IIEKTPHICCKOH nemH, 3akoH Jxoymsi—JIenna, npasuna Kupxroga, 3akoHs! Dapages A AIMEKTPOIIH3A);

® OITKCHIBATH (PM3UYECKUE IIPOLECCHI | SIBJICHHS, HCIIONb3Ys BEJTHUHHbL: IIEPEMEIICHUE, CKOPOCTD, YCKOPEHHUE, UMITYJILC TEJIa K CHCTEMBI TEJL,
cuna, MOMEHT  CHIIBL, JaBICHHE, IMOTCHIMAlbHAS OHEPrUs, KMHETHYECKas OSHEPIrus, MeXaHWYecKas OHeprus, paboTa CHIIBL
HCHTPOCTPEMHUTEIILHOC YCKOPCHHUE, CHJIa TAKECTH, CHIlA YIPYTOCTH, CHJIa TPEHUSI, MOIITHOCTbD, SHEPTHs B3aUMOJIEHCTBHS Tena ¢ 3eMiIéi
BOJIM3M €€ MOBEPXHOCTH, SHEPTHUs YIPYro# aeopMalyy IPyKHHbL, KOTHIECTBO TEIUIOTHI, a0CONIIOTHAs TeMIeparypa Teja, paboTa B
TCPMOZIMHAMUKE, BHYTPCHHAS SHEPIHUsI MICAIEHOTO OJHOATOMHOIO ras3a, paboTa uuealbHOro ra3a, OTHOCHTENbHAS BIaXKHOCTh BO3LYXa,
KIIZT upeansHOro TEIIOBOTO JBHMIATENs; AJIEKTPUUECKOE IOJIE, HaMPsHKEHHOCTE  DJIEKTPUYECKOrO  IIOJIS, HANPSHKEHHOCTE  I10JIS
TOHCHHOTO 3apsijla HIIM 3apsDKCHHOTO 1Iapa B BaKyyMeé M B JAMIJICKTPUKE, MOTEHIHAT 3JICKTPOCTATHYECKOTO IOJsA, Pa3sHOCThH
HOTCHIMATIOB, SJIEKTPOIBIIKYINAS CHJIA, CUIIA TOKA, HANPSIKEHHE, MOIIHOCTh TOKA, DIEKTPUUECKask EMKOCTh ILUIOCKOTO KOHAEHCATOpa,
CONMPOTHUBJICHAE YyHaCTKa LEMH C IMOCICA0BATENBHBIM U TapayIeIbHbIM COEIUHEHHEM PE3UCTOPOB, SHEPIUS DJIEKTPUUECKOTO OIS
KOHJEHCATOpa;

© O0BACHATH OCOOCHHOCTH NPOTEKaHMs (PU3MUYECKHUX SBICHUH: MEXaHHUECKOe JIBMDKEHHUE, TCIIOBOE ABHIYKEHHE YACTHIl BEIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOe IBWXKeHHE, au((y3us, HCHApeHHe, KHUICHHE U KOHJICHCALMsl, INIaBJICHHE W KPHUCTAUIM3AIIHS,
HAIIPaBJICHHOCTH TCIIONCPE/IaYH, JIEKTPU3ALHS TEJl, SKBUIIOTEHIIUAIBHOCT IOBEPXHOCTH 3aPSKEHHOTO IPOBOAHHKA;

® IPOBOJINTH MCCIICJJOBAHUE 3aBUCHMOCTH OJHOM (DM3HUECKON BENHUYHHBI OT IPYIOH C HCIIOIBb30BAHUEM NPSMBIX U3MEPEHHUH, MPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTATHI IIOMYUYEHHON 3aBHCHMOCTH (usuyeckux BEIUYUH B BUJE IPadHKOB ¢ YUIETOM
abCOIIFOTHBIX TIOrPELIHOCTEH U3MEPEHHUH, JIENATh BHIBOBI IT0 PE3yIIbTaTaM HCCIIEJOBAHUSI;

® IPOBOJIMTH KOCBEHHBIC M3MEPEHUS (PU3HUIECKUX BEIUYHH, IPH 9TOM BBEIOMPATh OITHMATBHBIN METO.I HU3MEpEHHS, OLIEHUBAThH a0COIFOTHEIC
U OTHOCHTEJIBHBIE ITOTPEITHOCTH IPSIMBIX M KOCBEHHBIX H3MEPEHHUIA;

¢ IPOBOJIMTE OTIBITBI IO NPOBEPKE NPE/UIOKEHHON THMIIOTE3bI: IJIAHUPOBATH JKCIEPUMEHT, COOMpPATh SKCHEPHMEHTAaTbHYIO YCTaHOBKY,
AHATU3UPOBATD IIOJIyYCHHBIC PE3YJIbTATHI U JIENATh BEIBOJI O CTATyCE MPEUIOKEHHOH MHITOTE3bI;



{

® [IOHUMATh POJIb QU3UKK B SKOHOMUYECKOH, TEXHONOTHYECKOH, CONMATBHOMN 1 STHYECKOH cdepax NesTeNbHOCTH YeJIOBeKa, POlb H MECTO
(pU3MKH B COBDeMEHHON Hay4HOH KapTHHE MMPA, POJIb ACTPOHOMHH B IIPAKTHUECKON JIESITE/ILHOCTH YeIOBeKa 1 JalbHelfIeM Hay HO-
TCXHHIECKOM Da3BUTHH, 3HAYEHNE ONMCATENIBHON, CHCTEMATH3UPYIOIIEH, 00BICHUTEIBHON U TPOTHOCTHYECKON (YHKIMN Ppu3nIecKon
TEOPHH — JIIEKTPOIHHAMUKH, CIHELHUAIBHON TEOPHH OTHOCUTENIBHOCTH, KBAHTOBOM (GH3UKH, POIIb YU3UUECKON Teopur B (OPMHUPOBAHHH
NIPEICTaBICHAN O (PU3MICCKON KapTHHE MHpPA, MECTO (DH3MYECKON KapTHHBI MUPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
IIpeICTaBICHUH O IPUPOJIE;

® pa3IuyaTh yCIOBHs NPHUMEHUMOCTH MOJeNed (PU3MYECKMX Tel M HPOLECCOB (SBICHMI): OIHOPOJHOE JJIEKTPHUECKOE H OJHOPOJHOE
MAarHuTHOE 10151, TADMOHHYECKHE KOJIeOaHusl, MaTeEMaTHIECKUH MasTHHK, UJCaTbHbIN IPYKUHHBIA MaTHHK, TapMOHHYECKHE BOJIHEL
HJIeaIbHBIH KoeOaTebHbIH KOUTYp, TOHKas JIMH3a, MOJIesIeil aToMa, aTOMHOTO spa ¥ KBAHTOBOI MOJIENIH CBETA;

® pa3anyaTh YCIOBUs (TPaHULBL, O0NACTH) NPUMEHHMMOCTH (DH3HYECKUX 3aKOHOB, NOHMMATh BCEOOIMH XapakTep (yHIAMEHTaIbHBIX
3aKOHOB ¥ OTPAaHUYEHHOCTH MCITOJIb30BAHHUS YaCTHBIX 3aKOHOB;

® aHAJIM3UPOBATE U OOBSCHITH BIEKTPOMATHUTHBIE TPOLECCH M ABJICHHS, UCIIONb3Ysl OCHOBHBIE TIOJIOKEHHS M 3aKOHBI 3IEKTPOJUHAMUKH I
CHENHANbPHOH TCOPUHM OTHOCHTENBHOCTH (3aKOH COXPAHEHHs JJEKTPUYECKOro 3apsja, cuina Awmmepa, cuna JlopeHna, 3aKoH
SIEKTPOMArHUTHOM MHJIYKIUH, IpaBuiio Jlenna, cea3p DJ1C caMOMHIYKIUY B 3IEMEHTE 3JIEKTPUYECKOM HENM CO CKOPOCTHIO H3MEHEHHUS
CHJIBI TOK@, TOCTYJIaThl CIENHUATbHON TEOPUH OTHOCHTEIBHOCTH DUHINTEHHA);

® QHAIM3UPOBATH U OOBSACHATH KBAHTOBbIE IPOLECCH H SBIICHMUSI, HCIIONB3Ysl MOJOKEHUS KBAHTOBOH (GHU3HKH (ypaBHeHHe DIHINTEHHA st
dorosddekra, nepsplit u BTOpoit nocTynarsl bopa, IPUHIKII COOTHOLICHUS HeoNpeelénnocTel IeifsenGepra, 3aKOHBl COXPAaHEHHUS!
3apsiTIOBOTO ¥ MaCCOBOI'O YUCET U SHEPTUH B AJEPHBIX PEAKIMAX, 3aKOH PaIMOaKTUBHOIO PACIIa/ia);

® OIIMCHIBATH (U3MYECKHE TIPOLECCHI M  SBJICHHS, HCIONB3Ysl BEJIMYMHBL HANPSKEHHOCTh JNEKTPHYECKOrO [MOJS, [OTEHIUA
9JIEKTPOCTATHYECKOTO TOJIsl, Pa3HOCTH IOTEHIMAIOB, 2JIEKTPOABHMIKYINAS CHUJIa, WHIYKIIMS MarHUTHOIO IIOJIsl, MATHUTHBIN MTOTOK, CHJIA
Amniepa, HHIYKTHBHOCTb, SJIEKTPOBUIKYIIAS CHJIA CAMOMHJTYKIINH, SHEPTHSI MATHUTHOTO MOJIs IPOBOJHUKA C TOKOM, PEJISTHBHACTCKHIL
UMIIYJIbC, IIOJIHAS SHEPIHsl, SHEPIHsI [IOKOsI CBOOOIHON YaCTHULIbI, SHEPIUSA M UMITYJIbC (HOTOHA, MACCOBOE YHCIIO M 3apsl SApa, SHEPrus
CBSI3U STIPA;

® OOBSICHATH OCOOCHHOCTH IPOTEKaHHsl (PU3MIECKUX SBJICHMIL: IEKTPOMATHUTHAS MHIYKIHS, CAMOMHIYKIMS, Pe30HAHC, HHTepDEpPEHIIHs
BOJIH, IU(PAKLKs, AMCIEPCHsl, TIOJHOE BHYTPEHHEE oTpaxkeHue, BpoTossiekrpudeckuii spdext (Gotospdexr), anpha- u Gera-pacas
sSACP, raMMa-u3JydeHue aaep, GU3ndeckue IPUHIHUIL! CIEKTPATLHOTO aHAlM3a U paboThI J1a3epa;

® OIPEJICIIATH HATIPABIICHUE WHTYKI[HU MATHUTHOIO IIOJIS IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHna;

® CTPOUTH U300pAKEHHUE, CO31aBAEMOE IIIOCKHM 3€PKAIIOM, TOHKOH JIMH30M, H PaCCUUTHIBATE €TI0 XapaKTePUCTHKH;



{

PA3IIMIHBIX NCTOUHUKOB, KPUTHYCCKY aHATM3MPOBATE MOTYYaeMylo MH(OPMAIMIO M OLEHHBATH €8 JOCTOBEPHOCTh KAK HA OCHOBE
MMEIOIIHXCS 3HAHUH, TAK U HA OCHOBE aHAJIM3a UCTOUHMKA HH(BOPMALIHH;

¢ IPOABJLITE OPTraHU3AIlMONHEIC M IIO3HABATE/IBHbIC YMEHHS CaMOCTOSATENBLHOTO NPHOOPETEHHS HOBBIX 3HAHMH B IPOLECCE BBITOTHEHHS
IPOCKTHBIX U y4e€OHO-NCCICAOBATENHCKUX PAadOT;

®paboTark B TIPYIIE C HCIONHEHHEM DA3MYHBIX COLMAIBHBIX poeil, IJIaHAPOBAaTh pabOTy TPYIIBL, PALHOHAIBHO PACHpPEIENSTh
ACHTCNIPHOCT B HECTAHIAPTHBIX CHUTYallUsX, A[CKBATHO OLECHMBATH BKJI4X KaXKIOTO M3 YYACTHUKOB [IDYIIBI B peleHne
paccMaTpUBaEMON TPOOIEMBL;

® IPOSIBJIATE MOTHBALIMIO K Oy ymeit mpodecCHoHalbHOM AeTeNbHOCTH 110 CHIENHATBHOCTIM (pU3MKO-TEXHHYECKOTO MPOQHJIL.
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