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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3nke 0a30BOro ypOBHS Ha YPOBHE CPEAHET0 OOLIEro
oOpa3zoBaHusi pa3pabOTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBAHHMM K pe3ysibTaraM
OCBOEHHMSI OCHOBHOI 00pa3oBaTesbHON IporpaMmsl, npeacraBieHHbix B @I'OC COO,
a Takke ¢ yu€tom deaepanbHOil pabodeil MporpaMMbl BOCIHTAHHUS W KOHIICTIITUH
npenojaBanusi yueOHoro mnpeamera «®Pusnka» B 00pa30BaTEIbHBIX OPraHU3aAIUAX
Poccuiickoii @enepannu, peamn3yronnX OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

ConepxaHue mnporpaMmbl 1O (uU3MKe HampaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa obOydarommuxcs 10—11 kmaccoB mpu oOyueHuun
ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOTO IMOAXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM OI'OC COO Kk miaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpelMETHBIM pe3yibTaTamM OOYy4YeHHS, a TakKke
YUHUTHIBAET HEOOXOAUMOCTh pEATU3ALMH MEXKIPEIMETHBIX CBsI3ed (U3UKH ¢
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH NpeaMeTaMu. B Hell omnpenensroTcsi OCHOBHBIE
1enu u3ydeHus (U3UMKM Ha YPOBHE CPEAHEro oOuiero oOpa3oBaHUs, IJIAaHUPYEMbIC
pe3ynbTaThl OCBOCHUSI Kypca (DU3HUKHU: JUYHOCTHBIC, METANPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBIE PE3YNbTaThl OCBOEHUS Kypca (U3uMku Ha 0a30BOM YpPOBHE, B

TOM YHUCIIE TIPEIMETHBIE PE3YJIbTATHI MO I0JIaM 00YUYEHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» 1mo rojgaM oOyueHusl.

du3nka Kak HayKa o0 HamboJee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAs B KAYECTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlkonpHBIT Kypc QU3NKH — CHUCTEeMOOOpA3yIOMUi IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIe)KAT B
OCHOBE TIPOIIECCOB M SIBIICHHM, H3y4aeMbIX XUMHEH, OWOJoTHeH, (U3NISCKOM
reorpadgueit u actpoHomuei. Vcnonb30BaHWe M aKTUBHOE MPUMEHEHHE (PU3HUECKHUX
3HAHUI OIpeAeNseT XapakTep M pa3BUTHE Pa3sHOOOpPA3HBIX TEXHOJOrMi B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHS HOBBIX MaTe€pHalOB C
3aJlaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenuwe (pu3uku BHOCUT OCHOBHOW BKJIAT B
dbopMHpOBaHHWE  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  OOydalIuXcs, B
dbopmMupoBaHrUe YMEHUN MPUMEHSITh HAYYHBIH METO]I MIO3HAHUS TP BHITIOJTHEHUU UMU
y4€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3uku ajisi ypoBHS CPEIHETO OOIIEro 0O0pa30BaHUS MOJIOKEH
pAI Uaeh, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B coOoTBeTCTBUM ¢ HEW Kypc SBISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/eNioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoesn cenepanusayuu. B cooTBeTcTBHM C HeW wMarepuan Kypca (U3HKU
o0BbeIMHEH BOKpYT Gu3nueckux Teopuil. Benymum B kypce siBnsieTcs: popMupoBaHUe
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzamnus mpeanojaraeT MCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NYECKOW HAyKH, OCMBICICHHME CBS3M pPa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaonoii nanpaenennocmu. Kypc Gpuszuku mnpesmnonaraet 3HaKOMCTBO C
IIUPOKUM KPYIOM TEXHUUYECKHUX U TEXHOJIOTMUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  osxonoeuzayuu  peanusyeTcss IMOCPEJICTBOM  BBEACHHUS  AJIEMEHTOB
coJlepKaHUsl, MOCBSAIIEHHBIX SKOJIOTMYECKUM MpOoOIEeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C pPa3BUTHUEM TEXHUKM M TEXHOJIOTMH, a Takke O0OCYXIeHus Mpoliem
palOHaIBHOIO IPUPOIONOIB30BAHUS U SKOJIOTUYECKOW O€30MaCHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (U3MKM HAa YpPOBHE CPEIHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((popMupoBaHHE NPEICTABICHUNA O
CTPYKTYpe MOCTPOEHUsI (PU3NYECKOW TEOpPUH, pOiu (yHAAMEHTAIbHBIX 3aKOHOB M
IPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUIX O MPUPOJE, TPaHNULAX NPUMEHHUMOCTU
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CHCcTeMHO-AesATENbHOCTHBIN MOAXO0/ B Kypce (PU3KKH pean3yeTcs MPexKIe BCETO
3a CYET OpraHU3alMHM HKCIEPUMEHTAIBHON JesTenbHOoCTH oOydarommxes. s
0a30BOro ypoBHsS Kypca (PU3UKH — 3TO HCIOJIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe o
¢uszuke oO0BeAMHEHBI B OOMIMI CIMHUCOK YYEHUYECKUX MPAKTHYECKUX paboT.
Boigenenue B yKa3aHHOM MepeyHe JJa0opaTOPHbBIX paboT, MPOBOJMMBIX AJISI KOHTPOJIS
U OILICHKH, OCYUIECTBIISIETCS y4aCTHHKaMU 0Opa30oBaTEIbHOrO MpolLecca UCXOIs U3
OCOOEHHOCTEW TUTAaHMPOBAaHWA M OCHalleHWs KaOuHeta Gusuku. Ilpu sTOoM
o0OecrieunBaeTcs OBJaJCHHE OOYYaIOIIUMHUCA YMEHHUSMH TPOBOJUTH KOCBEHHBIE
MU3MEPEHHUsI, HUCCIEAOBAHMS 3aBUCUMOCTEH (U3MUECKMX BEIUYMH M IOCTAHOBKY
OMBITOB MO MPOBEPKE MPEMATI0KEHHBIX TUIIOTES.

bonpioe BHUMaHuEe yAENsieTCsl PEIICHHIO PAacYETHBIX M KAa4eCTBEHHBIX 3aad.
IIpu 3TOM Ul pacYETHBIX 3a]ad MPUOPUTETOM SIBIIIFOTCS 3aJa4d C SBHO 3aJaHHOMU
¢usznyeckol  MOJENBIO, TO3BOJSIOUIME MPUMEHITh HW3YYEHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJAHOTO pa3fena Kypca, TaK U UHTErpUpys 3HaHUS U3 Pa3HBIX
paznenoB. JJi1 Ka4eCTBEHHBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCS 3aJ]aHUsI HA OOBICHEHUE
NpoTeKaHusl (PU3UYECKUX SIBJICHUN U MPOILIECCOB B OKPYKAIOIICH XKU3HHU, TPEOYIOLIUe
BbIOOpa (HU3HUECKON MOJENHN I CUTYalluH MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpedoBanusimu GI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecrieyeHno y4eOHOro Ipoiiecca 0a30BbI ypOBEeHb Kypca (U3HKKM Ha YPOBHE



cpenHero oOmiero 00pa3oBaHUsl JODKEH HU3ydaTbCsi B YCIOBHUSIX MPEIMETHOTO

KaOuHeTa (U3MKKM WM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB

€CTECTBEHHO-HAYYHOTrO Iukia. B kaOunere ¢u3Mku JOMKHO OBITH HEOOXOIHMMOE

nabopaTtopHoe 00OpYyIOBAaHUE JJIsl BHINOJHEHMS YKa3aHHBIX B Iporpamme no (usmke

YUYEHUYECKUX MTPAKTUUECKHUX padOT U IEMOHCTPAllMOHHOE 000pYI0BaHUE.

JleMoHCTpannoHHOE 000pyAOBaHKEe (HOPMHUPYETCS B COOTBETCTBUU C MIPUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH M 00eCreynBaeT IOCTAHOBKY IEPEUYHCICHHBIX B
nporpamMme 1o (PU3MKE KIIIOYEBBIX JIEMOHCTpAaLMi s HCCIEIOBAaHUS H3YydaeMbIX
ABJICHUH M TPOLECCOB, HMIMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYECKUX TPUMEHEHHH.

JlabopatopHoe 00OpymoOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX paldoT
dopMupyeTcs B BUAEC TEMAaTHYECKIUX KOMIUIEKTOB U 00€CIIEYHBACTCS B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOyuaromuxcs. TeMaTuyeckue KOMIUIEKTHI J1a00paTOpHOTO
0o0Opy/OBaHUsl JOJDKHBI OBITh IOCTPOEHbl HA KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPHUTEIHHBIX
CUCTEM B BHJIe HU(POBBIX Ja0OpaTOPHUIL.

OCHOBHBIMU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU SABIISAIOTCS:

e (opMmHpoBaHHE MHTEpPECAa U CTPEMIICHHS OOYYaroIIMXCS K Hay4HOMY HU3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE TPEACTABICHWH O HAYYHOM METOJIe¢ TO3HAaHUA U (POPMHUPOBAHUE
HCCIIEIOBATENIHCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opmHpoBaHME HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysbTaTa M3y4YeHHUs] OCHOB
CTpOEHMS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (¢opMupoBaHHEC YMEHUN OOBACHATH SIBJICHUS C HCIOJb30BaHHEM (PU3MUECCKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

e (dopmupoBaHHE TPEACTABICHUH O poinu (GUBHKK I Pa3BUTUSA  JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TUX 1iesield 00ecTeuyrBaeTCsl pelICHUEM CIEAYIOIUX 3a1ad B
npol1iecce n3yueHus Kypca (U3MKU Ha YpOBHE CpeIHEro 00111ero o0pa3oBaHus:

e TMpUOOpETEHHE CHUCTEMbl 3HAaHUW 00 OO0HMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYIApHYI  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMmHupoBaHHE YMEHHUU NPUMEHATH TEOPETUUYECKHE 3HAHUSA HJs OOBSICHEHUS
Gu3nYecKuX SIBICHUNA B MPHUPOAE U JUIS TPUHATHS TPAKTUUECKUX PEIICHUHA B
IMOBCEJHECBHOM JKU3HU;

e OCBOGHHE CIOCOOOB PEIICHUS PA3TMYHBIX 3a7a4 C SBHO 3aJaHHOW (hHM3MUECKOU
MOJIETIbIO, 3a/ay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (PU3nuecKon
MOJIETH, aJIEKBATHOM YCIOBUSM 3a/1a4H;



e TOHMMaHHE (PU3NYECKUX OCHOB U MIPUHITUTIOB ACHCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

e OBJIAJEHUE METOJAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHMS U IMPOBEICHUS
(Gu3MUeCKMX HSKCIEPUMEHTOB, aHalW3a MW HUHTEepOpeTranud  UHGOpMALNH,
onpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JaHME YCJIOBMHA JJs Pa3BUTUS YMEHHH MIPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusydenume ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus otBoauTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 vyaca B Hejaeno), B 11
KJacce — 68 yacoB (2 yaca B HEJEJIO).

[Ipennaraemeiii B mporpamme 1m0 (u3uKe TmepedeHb JabopaTOpHBIX U
MPAKTUUYECKUX paboOT ABISETCS PEKOMEHAOBAHHBIM, YYHUTENb [EIaeT BBIOOP
OpoBeIeHUsT JTabOpaTOpHbIX pPabOT H OMNBITOB C YYETOM HHIUBHUIYAIbHBIX
0COOEHHOCTEHN 00yUYaroImMXCS.



COJEP XAHME OBYUYEHUA
10 KIIACC

Paznen 1. @®usuka v MeTOAbl HAYYHOT'0 MO3HAHUS

®usuka — Hayka O mpupone. Haydnple METOIBI MO3HAHUS OKPYXKAIOIIETO MUpA.
Ponp skcnepuMeHTa W TEOPUU B IMPOIECCE IMO3HAHUS MPUPOJBI. DKCIEPUMEHT B
busuke.

MopenupoBanue (U3MYECKUX SBIEHUH U TmporeccoB. HayuyHble THUIOTE3bI.
duznyueckre 3aKOHbI W TeopuH. ['paHHIBl MPUMEHUMOCTH (U3HMYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 Mmecto ¢pu3uku B popMHpOBaHNH COBPEMEHHOW Hay4YHON KapTHHBI MUPA, B
NPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENIBHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKHU.

Paznexn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBHKCHHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CcKOpocTh (CpefHsii CKOPOCTb, MIHOBEHHAsl CKOPOCTb) U
YCKOPEHUE MATEPUAIBHOW TOYKH, WX MPOCKIMHM HAa OCH CHCTEMBI KOOPAWHAT.
CiioxxeHue nepemMenIeHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], MYTH U MEPEMENICHUS MATePUATbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaieHUsI.

KpuBonuuennoe nsmxeHue. [[BUKEHHE MAaTEpUAIIBHOM TOUYKHU IO OKPYKHOCTH C
MMOCTOSIHHOM T10 MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEMHAS CKOPOCTh. llepron
1 yactoTa oOpaiienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCcTpoNCTBA U MPAKTHYECKOE MPUMEHEHUE: CIUAOMETP, JBUKCHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYU.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCYETA, WLIIOCTPAUsl KUHEMAaTUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanuie ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue paBwkeHUss Tema, OpOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUsI.

Hanpagnenue ckopocTu Ipu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3yueHne HEpaBHOMEPHOTO JBHXKEHUS C LEJIbI0 ONPEICICHUS MIHOBEHHOMU
CKOPOCTH.

HUccnengoBanne COOTHOLICHUST MEXAY NyTSAMH, NPOUACHHBIMU TEJIOM 32
NOCJIEI0BATENBHBIE PABHBIE MPOMEXKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBHXKEHUU C
HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuyeHune ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutenbHOCTH ['anmuiies. IlepBbiid 3akoH Hprotona. MHEpumanbHbIe
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuil. Bropoit 3akon HerotoHna st
MaTepuagbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepranbHBIX TOYEK.

3akoH BceMupHOTOo TsAroteHus. Cuna tsokectu. [lepBas kocMuuecKkast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl TpeHusi (mokosi, cKoJibkeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUA U cuia TpeHus nokos. Kosdduument tpenus. Cuna
COIPOTHUBJICHUA MPU JIBUKECHUU TEJIA B KUJKOCTH WJIA Tase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHUJIbl OTHOCUTEIIBHO OCH BpalleHus. [liedo cuibl. YcnoBus paBHOBECHS
TBEPAOTO TEJIA.

TexHudeckne yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHHE: IOJIIUITHUKH,
JNBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.

HeBecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TAJCHHH.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOU MIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIMX B TPYKUHE U
PE3MHOBOM 00pa3Iie, OT ux JaedopMarmm.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus é MexanHuke



NMiynbCc MaTepranbHON TOUKH (Tea), CHCTEMbl MAaTEPHAIIBHBIX TOYeK. MMmysbc
CWIBl M HW3MEHEHHE HMIYJbca Teja. 3aKOH COXPaHEHHs HMIyJbca. PeakTHBHOE
JIBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »Heprusi MaTepHaJbHOM TOYkH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[lorenuuanbHas sHeprusa. lloTeHuumanbHas sHEprus ynpyro aehOpMHUPOBAHHOMN
npyxuHsbl. [loTeHnManbHas SHEPTUA Tela BOJIU3U MOBEPXHOCTH 3eMIIH.

[loTeHnuanbHble W HEMOTEHUUANbHBIE CUJIbL. CBs3b PaOOTHl HEMOTEHIIMATBHBIX
CUJI C H3MCHEHHMEM MEXAHMUYECKOM SHEPrUU CHCTEMBI TEl. 3aKOH COXPaHEHUs
MEXaHWYECKON IHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IMPUMEHEHHE: BOIOMET, KOIIED,
IIPY’KWHHBIN ITUCTOJIET, IBMOKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETUUECKYIO M OOPaTHO.

Vyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenue aOCONIIOTHO HEYIPYroro yjaapa € TIOMOMIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3M pabOThl CHJIBI C U3MEHEHUEM MEXaHUYECKOW PHEpPruu Teja
Ha [IPUMEPE PACTKEHUSA PE3UHOBOIO XKIyTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. Jubdysus. Xapakrep IBWKEHUS W
B3aMMOJEHCTBUS YaCTULl BellecTBA. MoOJIein CTPOCHUS Ta30B, KUAKOCTEU U TBEPIBIX
TeI U OOBSICHEHHE CBOMICTB BeEIllECTBA HAa OCHOBE 3THX Mojenei. Macca u pazmepsl
Monekysn. KonndectBo Bemectsa. [locTositHHas ABoranpo.

TeroBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana Ttemmeparyp
Lenbcus.

Mopenpe uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KWHETHYECKON
TEOPHUH UACATBHOIrO ra3a. AOCONIIOTHAS TeMIlepaTypa Kak Mepa CpelHe KUHETUYECKOU
SHEPIruM TEIUIOBOTO JBM>KEHUs vacTul rasza. Illkama temneparyp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon [lansToHa. M3ompoueccsl B
UJeaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoseKyml
OPTraHUYECKUX COCIUHECHUMN.

OnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mogens, HIUTIOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIWE  YPABHEHHE  COCTOSIHHUS  HMJCAIBHOIO  rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIJACCHON KOMHATE Ha OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, TaBJIICHUS U TEMIIEPATYPhI BO3yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXKIY I[apaMeTpaMHU COCTOSIHUSL PAa3pPEkKEHHOIO
rasa.

Tema 2. OcHosvl mepmoouHamMuKku

TepmonnHamuueckass cucTteMa. BHYTpeHHsI1 DSHeprus TEPMOJAMHAMUYECKOU
cucteMbl U crnocoObl €€ u3meHeHus. KommuectBo TemnoTsl M pabota. BHyTpeHHss
JHEPrus OJHOATOMHOI'O HACAIBHOIO rasa. Buael Teronepenadn: TEILNIONPOBOIHOCTD,
KOHBEKIIUS, U3IyYEHHE. Y IeNbHAs TEIUNIOEMKOCTH BellecTBa. KoimmuecTBo TEMmIoTsl npu
TeIIonepeaaye.

[lonsitue 00 amumabatHoM mporecce. llepBwlif  3aKOH  TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3aKoHa TEPMOJAMHAMHUKUA K wu3ompoieccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh PoLIeCCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHUOMINBI A€CTBUS TeMoBBIX MamuH. [IpeoOpa3zoBanus
SHEPTUU B TEIUIOBBIX MamuHaX. KodhdUIMEHT Mone3Horo AeMCTBUS TEIUIOBOM
Mamuabl. [ukn KapHo u ero xoad@dUIMEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHYECKUE
MPOOJIEMBI TETJIOIHEPTETUKHU.

TexHuyeckue yCTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpPEHHEH DHEPTUU Teja MPU COBEPIICHUH PAOOTHI: BBHUIET MPOOKHU
13 OyTBUIKU TOJ ACHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3Qupa B JaTYHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpaIus).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnwIT M0 aArabaTHOMY PACHTUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOWHBI, JBHTaTelsi BHYTPEHHETO CTrOpaHus, PEaKTUBHOTO
JBUTATES.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. McnapeHue u kureHue. AOCONIOTHas |
OTHOCHUTENbHASA BJIAXKHOCTh BO3Ayxa. HacelmeHHbli map. YaenpHas —Temuiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTICHHS OT 1aBJICHUSI.

Teépmoe Tteno. Kpucramnuueckue um amop¢Hbie Tena. AHHU30TPOIUS CBOMCTB
kpuctaimioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. I[liaBnenue wu
KpucTayui3aius. Y aeibHas TersioTa miasieHus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: TUTPOMETP W
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TNOJYYEHUsI COBPEMEHHBIX MATEPUAIOB, B TOM
YKCJIe HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust  IJIaBJIeHUsI KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanys KpUCTAIIOB.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3AYXa.

Paznen 4. DjekTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpu3anys Tena. DJIEKTpUYECKHid 3apsn. /IBa Buaa 3IEKTPUYECKUX 3apsI0B.
IIpoBOOHMKH, NUAJIEKTPUKHA U MOJYNPOBOJHHUKH. 3aKOH COXPAHEHHMS DJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuyHbI SIEKTpUUECKUN 3apsil.
Onextpuyeckoe  mnone.  Hanpsok€HHOCT — 3mekTpuyeckoro  nosisd.  IIpuHiun
CYHEPHO3ULHH JIEKTPUUECKUX NOJIEN. JINHNY HANPSKEHHOCTU AIEKTPUYECKOTO TOJIA.

PabGora cun snekrpocrarnueckoro mnosst. [lorennman. PazHOCTh MOTEHIIMAJIOB.
[IpoBOOHUMKM W JOUANEKTPUKKA B DJIEKTPOCTATUYECKOM Tmoze. JludiekTpudeckas
IIPOHULIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE:  DJIIEKTPOCKOIL,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allliTa, 3a3eMJIEHHE  JJIEKTPONpUOOpOB,
KOHJEHCATOP, KOMUPOBAJIBHBIN aIapar, CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.



B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATHUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMIAJX IJIACTHH,
PACCTOSTHUSI ME¥K]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3MmepeHne 35eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. McTouHukH
toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE. Y IEIIBHOE  COINPOTUBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, TAPAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora  snektpuueckoro  Toka.  3akoH  JDkoyna—Jlenna.  MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIAsi CUJIa U BHYTPEHHEE CONPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
OmMa ni71st ToTHOM (3aMKHYTOM ) AneKkTpuueckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAS! MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U PUMECHAS MPOBOJAUMOCTD MOJTYTPOBOTHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTpUYECKHI  TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST TUCCOLUALIMS. DIEKTPOIIU3.

DJNeKTpU4ecKuii TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3ps/l.
Monnus. [1na3zma.

TexHu4ecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKH TOKa, DJICKTPOHArpeBaTebHbIE MPUOOPHI, JIEKTPOOCBETUTEIbLHbIE
npuoOOphl, TEPMOMETP  COMPOTHBJICHHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN U0/, TaIbBAHHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HAPSIAKECHUS.

3aBUCHUMOCTh CONPOTUBJICHUA IUIMHIAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IM MOTIEPEYHOI0 CEUCHHS U MaTepurara.

CmenianHoe coeIMHEHUE TPOBOAHUKOB.



[Ipamoe  wm3mepeHme  DNIEKTPOABMKYyWIEM  cwibl. KopoTkoe — 3aMblkaHue
rajlbBAaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoit pa3psia v MpoBOAUMOCTb BO3/IyXa.

OAHOCTOPOHHSS MPOBOJUMOCTD AUOJA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3yuenune cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne HIEKTPOJABIKYIIEH CHUJIbI MCTOYHHMKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

HabGnronenue amekTponmsa.

Me:xknpeamMeTHble CBSI3U

N3yuenue kypca gusuku 6azoBoro ypoBHs B 10 kiiacce oCyIIecTBISETCS C y4ETOM
COJIepKaTEeNbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MAaTeMaTUKU, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAYyYHOIO
MO3HAHUS: SBJICHHUE, HAYYHBIM (PaKT, rumoresa, (pu3nueckas BEITUYMHA, 3aKOH, TEOPHS,
HaOJII0JIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peumieHUEe CUCTEMbl ypaBHEHUH, JUHEWHas (yHKIus, mapadona,
runepOoa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHI M HUX
IPOEKIHUU HA OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

buonocusn: mexannyeckoe IBW)XCHHUE B JKUBOW mpupoze, auddysus, ocmoc,
TEMJI000MEH J>KUBBIX OPraHU3MOB (BHUIBI TEIUIONEpPEaun, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE AaTOMOB M MOJEKYJ, MOJb
BELIECTBAa, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEW U ra3oB,
AJIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOIIUTHYECKAs AUCCOIMALINS, TalIbBAHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: nmpeoOpa3oBaHUE JABUKEHUI C MCHOJb30BAHHUEM MEXAHU3MOB, YUET
TPeHHsI B TEXHHKE, MOAIIMITHUKA, MCTOJIh30BAaHUE 3aKOHA COXPAHEHHs HMMITYJIbCca B
TEeXHHUKE (pakera, BOJOMET WU JpPyrue), JABUraTeslb BHYTPEHHEIO CrOpaHHs, MapoBas
TypOuHa, OBITOBOW  XOJOAWJIbHUK, KOHAWLIMOHEpP, TEXHOJOTHUU  TOTYUCHHUS
COBpPEMEHHBIX MaTepHalioB, B TOM 4YHCJI€ HAHOMAaTepHaloB, M HAHOTEXHOJOTHUH,
AIEKTPOCTATUYECKAsl 3aIlMTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
NPUHTEP, DJIEKTPOHArpeBaTeibHble TMPUOOPHI, AJIEKTPOOCBETUTENIbHBIE MPHOOPHI,
raJibBaHUKA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®Pu3nMka» HA YPOBHE CpEOHETO OOIIero
oOpa3zoBanusi (0a30BBI ypOBEHB) MODKHO OOCCHEYUTh JOCTHIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUSI yueOHOTro mnpeamera «DuU3UKa» HOJKHBI
OTpaXaTb  TOTOBHOCTh M  CIIOCOOHOCTHh  OOYyYarolUXCs  PYKOBOACTBOBATHCA
chOpMHUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTaIUH, MO3UTUBHBIX BHYTPEHHHUX yOeXKIeHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0OIIEeCTBA, PACIIMPEHUE KU3HEHHOTO OIIbITa
U ONbITa JEATENBHOCTM B IPOLECCE pEANN3aldd OCHOBHBIX HaIpaBJICHUU
BOCHUTATEIBHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK OOYyYalolmerocssi Kak aKTUBHOTO M
OTBETCTBEHHOT'O YJIEHA POCCUKCKOI0 OOLIECTBA;

MIPUHSTHE TPaJIUIMOHHBIX 00111eYEeTT0OBEYECKUX T'YMaHUCTUYECKUX u
JEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYK) JIESTEIIbBHOCTh B MHTEpecax TIPa)XJaHCKOIO
o0l11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHU B 00pa30BaTENbHON OpraHu3allny;

YMEHUE B3aMMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHWE K TOCYJApPCTBEHHBIM CHMBOJIaM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM 4YHUCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIErO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasg ACTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEro (pU3nYecKoil HayKe;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEPEC K pas3auuHbIM chepam mpodeccrnoHaNbHON AeSITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKOM U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyrien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTHh K 00pa3oBaHHI0O M camMo0Opa3oBaHHIO B 00JacTu
(¢u3MKK Ha MPOTSHKEHUU BCEU KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

C(OPMHUPOBAHHOCTb ~ HKOJIOTMYECKOM  KyJNbTypbl, —OCO3HaHHE IJI00AJIBHOTO
XapakTepa dKOJOTHYeCKUX Mpodiem;

IUIAHUPOBAaHKME M OCYIIECTBJICHUE NIEHCTBHI B OKpY’XKaloIleld cpeie Ha OCHOBE
3HAHUS LIeJIed yCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA,

pacIIMpeHHe OIbITa AESITEIbHOCTH SKOJOTMYECKON HAIPaBICHHOCTH Ha OCHOBE
UMEIOLIUXCA 3HAHUN 10 (pU3HKe;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUECKOIN HAYKU;

OCO3HaHWE IEHHOCTH HAyYHOU AEATEeIHbHOCTH, TOTOBHOCTH B MPOILIECCE M3YUCHUS
GU3MKM  OCYIIECTBISTH  MPOEKTHYIDO U HCCIEAOBATENbCKYIO  JIEITEIHbHOCTD
WHAWBUIYAJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIC YHUBEpPCaJIbHbIE y4eOHbIe 1eiiCTBUA
ba3oBble Jornyeckue 1efMcTBUA:
CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJM3UpOBaTh MPoOJIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;
ONpeneNnsaTh UMM JIeATeIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TNPOTUBOPEUHS B pacCMaTpUBAEMbIX (U3NYECKUX
SBJICHUSX;
pa3pabaThiBaTh IUIaH pELIEHUS NOpoOieMbl € Y4YETOM aHaldu3a HMEIOLIUXCS
MaTepHualbHbIX 1 HEMAaTepUaJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJbTAaTOB
LIEJISIM, OLIEHMBATh PUCKH TOCIIEIACTBUI AEATEIBHOCTH;
KOOPJMHHUPOBATh U BBINOJIHATH padOTy B YCIOBHSIX PEaIbHOr0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH >KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBareJbcKue 1eMCTBUA:
BJIAJE€Th HAyYHOH TEPMHUHOJIOTMEN, KIIOYEBBIMU MOHATUSMH M METOJAMH
(bu3nYecKoi HAyKH;
BJIaJIeTh HaBbIKAMU Y4E€OHO-MCCIIENOBATENLCKOW M MPOEKTHOM AESTEIBHOCTU B
0o0nacTu (PU3MUKH, CIHOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY



METOJIOB pelIeHHs] 3aJad (PU3UYECKOro CONEp)KaHWs, NPUMEHEHHUIO pPa3InYHbIX
METO/I0B ITO3HAHMS;

BJIAJETh BUJAMHU JICSATEIBHOCTH 1O IOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPeoOpPa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE TIPU CO3AAHUU YUYEOHBIX IPOEKTOB B 00J1aCTU (PUBHKY;

BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC CBA3HU M aKTyaJIU3UpOBATh 3a/1a4yy, BBIIBUTATh
TUINO0TE3y €€ peleHus, HAXOIUTh apIrYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUMH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJE PEIICHUS 3a/lauyll pe3ysbTaTbl, KPUTUUECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (POpPMYIUpOBaTH COOCTBEHHBIE 3a7ayd B  00Opa3oBaTeNbHOM
JESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3BHUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HaHMs 1O (QU3MKE B  MPAKTUYECKYI0  00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh HUHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ nnpopmanueii:

BJIQJIETh HABBIKAMHU MOJy4YeHUd UHGOpMAMU (PU3NYECKOTO COJACpKAHUS U3
HMCTOYHMKOB Ppa3HbIX THUIOB, CAMOCTOSITENBHO OCYIIECTBISATH IOMCK, aHaJM3,
CUCTEMATHU3allMI0 W MHTEPHpPETalui0 HHPOpMAIMK pa3IMYHBIX BHUIOB U (opM
IpeJICTaBICHHUS;

OLIEHHBATh JOCTOBEPHOCTHh HH(OpMALINH;

MCIIOJIb30BaTh CPeACTBa MHPOPMAIITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHNd KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OpPraHM3AIlMOHHBIX 3a1ad4 C
cobmoaecHueM TpeOOBaHMI  APrOHOMHKH, TEXHUKH O€30MacHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MPaBOBbIX U OJTUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e30I1aCHOCTH;

CO371aBaTh TEKCThI (PU3NYECKOTO COAEPKAHMS B Pa3aUYHbIX (popMaTax ¢ y4yéTom
Ha3HauYeHHUs MHPOPMALlMM W LEJIEBOM ayIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
NpEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHHKaTHBHbBIE YHUBEpPCAJIbHbIE YYeOHbIE IeiCTBHA:
OCYIIECTBIISITH OOIICHUE HA YPOKax (PU3HKH M BO BHEYPOUHOU JICATSIBHOCTH,
pacro3HaBaTh MPEANOCHITKA KOHQIMKTHBIX CUTYAIlMi U CMATYATh KOH(IHKTHL;
pa3BéPHYTO W JIOTMYHO W3JIaraTh CBOIO TOYKY 3pPCHHUS C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;
NOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M HWHIAMBHIYaIbHOM
paboTHI;



BbIOMpATh TEMATUKYy U METOAbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIHX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTUBA,;

MIPUHUMATH L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBATh
JNEUCTBUS MO €€ JNOCTHKEHHIO: COCTABIITh IUIAH JCHCTBUM, PAcHpeAcssiTh POIU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXIOI0 YYaCTHUKA KOMaHAbl B OOLIUI
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeayiaratb HOBBIE IPOEKTHI, OLEHHUBaTh MUIAEU C I[IO3UIMM HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3JIMUHBIX CUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITH MHUITMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIIATh IMO3HABATENbHYIO JEATEIbHOCTh B 00JacTH
(Y3UKH U ACTPOHOMMH, BBISBIISITH IPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOATEJIBHO COCTAaBJIATh IUIAH PELICHHs] PAaCUETHBIX M KAYECTBEHHBIX 3a]1ad,
IJIaH BBINOJHEHUST NPaKTUYECKOM pabOoThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacipsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHUN;

JienaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTUpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHUIO U TPOSIBICHUIO IPYIUIIMUA B 00MacTu (PU3MKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJa/IeTh HABBIKAMM IO3HABATENIbHOM peQIieKCUM KaK OCO3HAHMS COBEpIIAeMbIX
JEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIOJIb30BaTh MPUEMBI peIeKCUU MJisi OLEHKH CUTYyallud, BbIOOpa BEPHOIO
pelIeHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MpUHUMAaTh MOTHUBBI M apryMEHTbl JIpyTUX TMpU aHAIW3€ PE3yJbTaTOB
NEeSATENbHOCTH;

OPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apPrYMEHTHl JAPYrMX I[P AaHaIM3€ pPe3yJIbTaToOB
NEeSATENbHOCTH;



MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B mpormecce AOCTIKEHMsI JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPAMMBI 110
buzuke I ypoBHS  cpeiHero  oOmero  oOpasoBaHHA Y OOyYarommxcs
COBEPILIEHCTBYETCS IMOIMOHATBHBIH MHTEJUIEKT, HperoIararomui
c(OPMHPOBAHHOCTb:

CaMOCO3HAHUs, BKITIOYAIOIIETO CIIOCOOHOCTh TOHUMATH CBOE HSMOIMOHATBHOE
COCTOSIHUE, BHJICTh HAIIPABIICHHSI PA3BUTHUS COOCTBEHHOW AMOITMOHAIBHOM cpephl, OBITH
YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSA, BKIIOYAIOIIETO CaMOKOHTpPOJb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCS K AIMOIIMOHAIBHBIM
WU3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIUM, BKJIIOYAIONICH CTPEMJICHHE K JIOCTHIKCHUIO LENH WU
ycIiexy, OINTHMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBAaTh HCXOAS M3 CBOHUX
BO3MOKHOCTEM;

OMIIATUH, BKJIOYAIONICH CIMOCOOHOCTh MOHWMAaTh SMOIMOHAIBLHOE COCTOSIHUE
APYTUX, YIUTHIBATH €0 MPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEIKUBAHHIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOILIEHUS C
APYTUMH JTIOABMHU, 3200THTHCS, TIPOSIBIISAT MHTEPEC M pa3pemiaTb KOHPIUKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenust B 10 kiacce npeamMeTHbIe pe3yibTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKH B (POpMHUpPOBAHUMN
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B pPA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOUN ACATEIBHOCTHU JIIOAEH;

YUUTHIBATh TPAHMIBl TPUMEHEHUS  U3YYCHHBIX  (U3UMYECKUX  MOJIEJICH:
MarepuaibHas TOYKa, WHEpIMaJIbHAs CHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEO,
WJICAUIbHBIA Ta3, MOAEIW CTPOCHUSI Ta30B, XKUJIKOCTEWM M TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUYECKUH 3apsil IPU pelIeHUN (PU3NUECKUX 3a]1ay;

pacno3HaBath (PU3WYECKHUE SABJICHUS (MPOIECChl) M OOBSICHATH WUX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISPHO-KUHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHHUE,
CBOOO/IHOE TIJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE TeEl,
muddy3usi, OpOYHOBCKOE JIBHKEHUE, CTPOCHHE KUJKOCTEH U TBEPIBIX TEJI, U3BMEHEHUE
o0béMa Ten mpu HarpeBaHWW (OXJAXKICHWM), TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAIUsl, IUIaBJI€HUE, KPUCTAJUIM3allMsi, KUIIEHHE, BJIAXHOCTh  BO3/yXa,
MOBBIIIIEHNE JIaBJICHUSI ra3a MpU €ro HarpeBaHUMU B 3aKPHITOM COCYJE, CBS3b MEXITY
rapaMeTpaMH COCTOSHUS Ta3a B M30Mpolieccax, JICKTPU3ALMsS TeJ, B3aUMOJCUCTBUE
3apsiioB,;



OMKCHIBATh MEXAHWYECKOE JBIDKCHHE, WCIONB3ysl (PU3NUECKHE BEINMYUHBI:
KOOpAMHATa, MyTh, NIEPEMEIIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, Cujia, UMIYJbC
Tena, KWUHETWYECKas OJHEPTus, IOTCHIMANIbHAS DSHEPrus, MeXaHWdeckas padora,
MEXaHU4eCcKasi MOITHOCTb; MPU ONMKUCAHUU MPABUILHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, HX OO0O3HAYCHUS U EAUHUIBI, HaAXOAUTh (POPMYIIbL,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUHUHY C IPYTUMH BEIIMUYNHAMU;

ONUCHIBATh U3YyUYECHHBIEC TEIJIOBBIE CBOMCTBA TEJI U TEIUJIOBBIC SIBJICHUS, UCIIOIB3YS
(du3MYecKue BEJIMYMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPeIHsS KUHETHUECKas: SHEPI s
Xa0TUYECKOTO  JBMIKEHUSI MOJIEKYJ, CpEIHEKBaJIpaTU4YHAs CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padbora raza, K03 UIHUEHT MOJIE3HOTO
JEHUCTBUS TEIJIOBOTO JBHUTATENIS; MPU OMMCAHWH MPABWIBHO TPAKTOBATh (HYM3UYECCKUUN
CMBICJI HCTIOJB3YyEeMbIX BEIWYUH, UX OOO3HAYECHUS W €IUHUIIbI, HAXOJIUTh (HOPMYIIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIMUYMHAM;

ONMUCBHIBATh HM3YYECHHBIE JJIEKTPUUYECKHE CBOMCTBA BELIECTBA M JIIEKTPUUYECKHE
SABJCHUS (TPOLIECCHI), MCMOJIb3Ys (PU3MYECKUE BEIUYUHBL DJJICKTPUUYECKUI 3apsij,
ANEKTPUUYECKOE T0JIe, HAIPSKEHHOCTD MOJIsA, MOTEHIMA, PA3HOCTh MOTEHIIUANIOB; MPH
OMMUCAaHUU TPABWIBHO TPAKTOBATh (PUBMUECKUUA CMBICI HCIOJIB3YEMbBIX BEJIMYUH, UX
0003HaYEHUs U CAUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3HUECKYIO
BEIIMYUHY C APYTUMU BEIMYUHAMY;

aHaIM3UpoBaTh (UBUYECKUE TMPOLECChl W SBJICHUS, HCHONB3Ys (PU3UUYECKUE
3aKOHBI U MIPUHIIUIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u 1l 3akonst HetoToHa, 3akoH
COXpAaHEHUS MEXAaHWYECKOM DSHEpPruu, 3aKOH COXPAHEHHS MMIIYJIbCa, MPUHIUII
CyHEepHO3WLIMA CWJI, TPUHIMI PaBHONPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BELIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeaHEel KHUHETUYECKOW HHEPruu TEIUIOBOrO [BMXKCHHUS MOJIEKYJ C aOCOIIOTHOU
TeMIepaTypoi, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS JICKTPUUYECKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3inydarh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €O
MaTeMaTUYeCKOe BHIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHLMUIBI JECHCTBUS MAaIllMH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3iuyarh YCIOBHS HX OE30MAaCHOTO0 UCIIOJIb30BaHUS B TOBCEIHEBHOM
KU3HH,

BBITIOJIHATH KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKUX SBJICHUN M MTPOIIECCOB
C HWCIOJB30BAHMEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, NpHU ATOM (HOpMyIupoBaTh
npobsieMy/3aadyy M TUNOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOJAUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BETUYUH, TIPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 WM3MEPEHHS W HCIOIh30BaTh W3BECTHBIE METOJIbI
OLICHKU MMOTPEMIHOCTEN U3MEPEHHU;



MCCIIEIOBATh 3aBUCUMOCTH MEXY (PU3MUECKUMU BEIMYMHAMH C UCTIOJIb30BaHUEM
MPSMBIX U3MEPEHUMN, PU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BUE TaOIUIl U rpadukoB, nenathb
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

coOmo/laTh TpaBuia OE€30MacHOr0 TpyAa MpU TPOBEIECHUU HCCIIEJIOBAHUNA B
pamMKax y4eOHOro O3KCIepUMEHTa, Y4YeOHO-HCCIIEOBATEICKOM W  MPOEKTHOMN
ACSTENIbHOCTH C HCIOJb30BAaHUEM M3MEPUTEIBHBIX YCTPOMCTB U J1a00OpaTOPHOTO
000opy10BaHUS;

pemaTh pacy€THbIC 3aJlayd C SBHO 3aJIaHHOM (PU3MYECKOW MOJEIbIO, UCIONb3Ys
¢du3nUecKkue 3aKOHBI U TMPHUHIMUIIBI, HA OCHOBE aHAlM3a YCIOBHUS 3a/laud BBIOUPATH
bu3MUYeCKyI0 MOJENb, BBIACTATh (PU3MUECKHUE BEIUYUHBI U (POPMYJIBI, HEOOXOAUMBIE
11 €€ peleHusi, MPOBOIUTh PacYEThl U OLIEHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAUCHHUS
(U3UYECKON BEIMYUHBI;

pemiaTh KadeCTBEHHBIC 3aJaud: BBICTpAaUBaTh JIOTUYECKHA HEMPOTUBOPEUUBYIO
[ENOYKY PACCYy)XIEHHH C OMOpol Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(buzrnyeckue SIBICHMUS;

WCIIONIb30BaTh NPH PEIICHWH Y4YEOHBIX 3a/ad COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTMM JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIMU U MPEICTaBICHUS
yueOHOM M HAy4YHO-TIOMYJSpHOM HWHMOpPMAIUU, TMOJIYYEHHOM U3  Ppa3IMYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIyIaeMyI0 HH()OPMAIINIO;

MPUBOIUTH MPHUMEPHI BKIAJAa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEI0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM KM3HHU JUIS
oOecrieueHuss O€30MACHOCTA TMpU OOpallleHnd ¢ NpudopaMH M TEXHHUYECKUMU
yCTpOMCTBaMH, HJIsi COXpPAHEHHs 3/I0POBbS U COONIONCHHS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYMIIE C BHIMOTHEHUEM PA3TUYHBIX COIMAIBHBIX POJICH, MIIAaHUPOBATH
paboTy Tpymmbl, palMoOHAIbHO paclpenessTh OO0S3aHHOCTH W  IUIAHUPOBATh
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIHsIX, aJIeKBATHO OIICHMBATH BKJIAJ Ka)XJI0TO U3
YYaCTHUKOB TPYMIIBI B PEUICHUE PACCMAaTPUBAEMOM MPOOTIEMBI.
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KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM (POBbLIE)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6nuoreka [JOK
1.1 ®dusnKa ¥ METOIbI HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
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. 1
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
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bubmmoteka [IOK
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10A, b kiaacc
KosaunvecTBo yacoB dakTHyecKa
JlaTa
Ne ni/m Tema ypoka Kontpoabsubie IIpakTuueckue A1 1aTa
Bcero U3y4YeHUs
padoTbI padoTbI U3YYeHUS

dusuka — Hayka o npupoje. Hayunsle MeTon!

1 a pup e 1 03.09.25
IIO3HAHMS OKPYXKAIOLIEro MUpa
Ponb 1 MecTo usuku B popMuUpoBaHUU

2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 05.09.25
MPAKTUYECKOU JeATEIbHOCTH JIOIEU
Mexanunueckoe 1BuxkeHre. OTHOCUTEIbHOCTh

3 MEXaHU4eCcKoro AsrkeHus. [lepemenienue, 1 10.09.25
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPSAMOJIMHEWNHOE JBUKEHUE. 1 1.09.25
PaBHOYCKOPEHHOE TPSIMOJIMHENHOE IBHKEHUE T

5 CraproBas quarHoctTuueckas pabota 1 1 17.09.25
CBoOoaHOe mageHne. Y CKopeHre cBOOOIHOr0

6 P 1 19.09.25
aJICHUS
Kpuponuneinoe apmxenue. [IBrKeHHe

7 P . 1 24.09.25
MaTepUaIbHON TOYKHU 10 OKPYKHOCTH
[TpuHnun otHOCHUTENBHOCTH [ anmumes.

8 NuepuumanpHbie cucTeMbl 0TcueTa. IlepBbIi 3aKOH 1 26.09.25
Hprorona

9 Macca tena. Cuna. [IpuHIUIT Cynepno3uiuy Cuil. 1 01.10.25
Bropoii 3axoH HeroToHa 1151 MAaTEpHATBHOM TOUKH o

10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpUAIBHBIX TOYEK 03.10.25

11 3aKOH BCEMUPHOTO TAroTeHust. Cuna TSHKECTH. 08.10.25




IlepBas kocMHuYeCKast CKOPOCTh

12

13

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduuuent tpenns. Cuna
COIPOTHUBIICHUSI IPU IBM)KEHUHU TeJa B )KUAKOCTH
WU Ta3e

10.10.25

15.10.25

14

[TocTynarenbHOe U BpaliaTesibHOE JBUKEHUE
abcomroTHO TBEPIOTO Tena. MomeHT cuibl. [Tneuo
CWJIBIL. Y CJIOBHSI paBHOBECHS TBEPJOTO Tena

17.10.25

15

16

17

18

NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK. IMIynbc cuibl. 3aKOH
COXpaHEHUs UMITyJIbCa. PeakTUBHOE IBU)KEHHE

PaboTa u momHOCTh cuibl. KuHeTnueckas aHeprus
MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHUH
KUHETHUYECKON SHEPrUU

[TorenmmansHas sHeprus. [loTeHunanbHas sHeprus
ynpyro nehopMUPOBAHHON TPY>KUHBI.
[ToTenuuansHas >Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIN

IloTeHnmanbHLIC M HEIOTCHIINATIBHEIC CUIE. CBs3b
pa6OTBI HCMIOTCHIMAJIBbHBIX CUJI C U'BMCHCHHUEM
MEXaHU4YEeCKOH 9HEPTHUU CUCTCMBI TCJIL. 3akoH
COXPAHCHUA MEXaHUYEeCKOH OHEpPIruun

22.10.25

24.10.25

05.11.25

07.11.25

19

JlabopaTopHas pabota «lccnenoBanue cBsizu
paboThI CHITBI C U3MEHEHHEM MEXaHHYeCKON
SHEPTHUU Tella Ha IPUMEPE PACTKEHHUS PE3HHOBOTO
KTyTa

12.11.25

20

Kontponbras padota mo teme «Knunemaruka.
HI/IHaMI/IKa. 3aKOHBI COXPAaHCHUSA B MEXAaHUKE»

14.11.25



OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

21 KHHETUYECKON Teopuu. BpoyHOBCKOE IBUKEHUE. 19.11.25
Hudbdy3us
Xapaxkrep JBHKEHUS U B3aUMOJICHCTBHS YaCTHULL

22 BeriecTBa. MoJield CTPOCHUS Ta30B, KUAKOCTEH U 21.11.25
TBEPABIX TEJ
Macca monekyn. KoanyecTBo BemiecTsa.

23 Y - 26.11.25
[TocTostnuas ABoraapo
TemnoBoe paBHOBecue. Temrmieparypa u eé

24 P PATYP 28.11.25
n3mepenue. llkana temneparyp Llenscus
Wneanpubiii raz B MKT. OcHOBHOE ypaBHEHHE

25 03.12.25
MKT
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen

26 KMHETUYECKOM SHEPTUU IBUKEHUS MOJIEKYIL. 05.12.25
VYpaBHenne MeHneneeBa-Kianelipona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 10.12.25
Jlaboparopnast pabota «MccnenoBanue

28 3aBHCUMOCTH MEXJTY MapaMeTpaMu COCTOSHUS 12.12.25
Pa3peKEHHOTO Ta3a»
N3omporieccel B nueanbHOM Ta3e U uX rpadudeckoe

29 por a pad 17.12.25
MpeACTaBICHUE
BuyTpeHHss sHEprus TepMOJUHAMUYECKON
CUCTEMBI U crIocO0BI €€ n3MeHenus. KonnuectBo

30 19.12.25
TEIUIOTH U paboTa. BHyTpeHHsIs sHEprus
OJIHOATOMHOTO HCAIbHOTO ra3a

31 Buasl Tenonepenaun 24.12.25
VnenapHas TeII0EMKOCTE BeniecTBa. KonnmuecTBo

32 26.12.25

TEIUTOTHI TIPH TeTuIonepeaade. AnuadaTHbIN




poIIecc

[lepBblii 3aKOH TEPMOAMHAMUKH U €T0 TPUMEHEHHE

33 14.01.26
K HU30IpoLeccam
HeoOpatumocTs npoiieccoB B mpupoje. Bropoii

34 P pott PHPOA P 16.01.26
3aKOH T€PMOAMHAMUKHI

35 [Tpunun nevicreus u KII/ TernnoBoi MalinHbl 21.01.26

36 Huxn Kapno u ero KITJ1 23.01.26

37 DKooTn4YecKre MpoOIeMbl TETIOIHEPTETHKH 28.01.26
O6o6maromuii ypok «MomnekynspHas Gpusnka.

38 TG Y yrphas ¢ 30.01.26
OCHOBBI TEPMOAUHAMUKHI
KonTponbnas pabota o Teme «MomnekynsapHas

39 P P Yp 04.02.26
¢uzuka. OCHOBBI TEPMOIMHAMUKIY
[TapoobpazoBanue u koHAeHcanys. Vicnapenue u

40 poodp A t P 06.02.26
KHUIICHUE
AOGCOIIOTHAS 1 OTHOCUTENbHAS BIAKHOCTh

41 » 11.02.26
BO3ayxa. HacelmenHslit map
Tsépmoe Teno. Kpucrammnueckue u amophHbie

42 Tena. AHM30TpONUS CBOMCTB KpUCTAIIOB. XKugkue 13.02.26
Kpuctaabl. COBpeMEHHbBIE MaTepHAIIbI
[TmaBnenne M KpUCTAIUIM3ANUA. Y IIbHAS TEeTUIOTa

43 P t A 18.02.26
iasseHus. CyOaumanus

44 VYpaBHeHHE TEMI0BOro O6amaHca 20.02.26
Onektpu3anus Ten. DIeKTpUIecKuil 3apsaa. /Isa

45 TPHSAR P pax. /1 25.02.26
BH/JIA DJIEKTPUYECKHX 3apsI0B
[TpOBOAHUKH, TUIIEKTPUKH U TTOTYIIPOBOTHUKH.

46 POBOA A P YHpOBOA 27.02.26
3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsiia

47 Bsaumonerictsue 3apsoB. 3akoH Kynona. 04.03.26




ToueyHblil 2JEKTPUYECKUN 3apsi]

48

49

HanpsixénnocTs anektpuueckoro nois. [punnun
CYNEPNO3ULIUU INEKTPUUECKUX TTosiel. JInnum
HaNPsHKEHHOCTH

PaboTa cwit 31eKTpoCcTaTHuecKoro moJsl.
ITorennuan. PasHOCTb TOTEHIINAIOB

06.03.26

11.03.26

50

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
SJICKTPOCTATHUYCCKOM II0JIC. I[I/IBJICKTPI/ILICCKaH
IIPpOHUITACMOCTDb

13.03.26

51

52

OnexTpoémkocTs. Konnencarop

9HeKTp0éMKOCTB IUIOCKOI'0 KOHACHCATOpA.
9Hepr1/1;1 3apsAKCHHOI'O KOHACHCATOPa

18.03.26

20.03.26

53

Jlaboparopuas padota "U3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa"

25.03.26

54

55

56

57

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO amnmnapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHEe IEKTPonprudopoB

DNEKTPUUECKUH TOK, YCIIOBUS €T0 CYLIECTBOBAHUS.
[Tocrosinubiil Tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma 1715 yyacTka 1enu

ITocnenoBarenbHOE, apalIEIbHOE, CMEILIAHHOE
coeZIMHEeHHe NMPOBOIHUKOB. JlabopaTopHas pabora
«M3yueHne cMemaHHOro COeIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

0.5

27.03.26

08.04.26

10.04.26

15.04.26

58

3axon OMa 11 OJIHOM (3aMKHYTO)
aeKTpruiecKkoi nenu. KopoTkoe 3aMbIkaHue.

0.5

17.04.26




Jlaboparopuas padota «M3mepenne DJ1C
MCTOYHHMKA TOKA M €r0 BHyTPEHHETO
COIPOTHBIICHHSI»

59

60

61

KonrtponsHas pabora o reme "DiaeKTpoanHaMHKa"
/ Beepoccuiickast mpoBepodHas paboTa
O6o0maromuii ypok «JIeKTpOIuHAMUKAY) /
Bcepoccuiickas nmpoBepouHas pabota
DneKTpOHHAs! IPOBOJAUMOCTD TBEPABIX METAJIIOB.

3aBHCUMOCTh COITPOTUBIICHHS METAJJIOB OT
Temreparypbl. CBEpXIpPOBOIUMOCTh

11

22.04.26

24.04.26

29.04.26

62

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB

01.05.26

63

64

65

[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMocTh. CBOMCTBA p—N-Tiepexo/ia.
[TosryrpoBOTHUKOBEIE PUOOPHI

DNEeKTpUYECKUI TOK B pacTBOpax U paciuiaBax
3JEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALINS.
OneKTponan3

DneKkTpuyecKkuii TOK B razax. CaMoCTOSATEIbHBIN U
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma

06.05.26

08.05.26

13.05.26

66

DnekTpuuecKkrue NpuOOphl U YCTPOUCTBA U X
HpaKTI/I‘IGCKoe HpI/IMCHeHI/IC. HpaBI/ma TCXHHUKHN
0€e30I1aCHOCTH

15.05.26

67

68

KonrtponbHast pabota 1o Teme «JIeKTpOCTaTHKA.
[TocTostHHBIN 3N1eKTpUYECKHd TOK. TOKHM B
Pa3sIMYHBIX CpeLax»

PesepBHbIit ypok. O6001a0MuUK ypoK Mo TeMam
10 kiacca

20.05.26

22.05.26



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

Kon
nposepsieMor
0 pe3yJibTaTa

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JIeMOHCTpUPOBATh HA IpUMEpPaxX pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH

Y TEXHOJIOTUM, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH

10.2

10.3

VY4YuThIBaTh TPaHUIBl MPUMEHEHHUS HW3YYEHHBIX (U3UUYECKUX MOJENeit:
MaTepHalibHas TOUKa, MHEPUUAIbHAS CHCTeMa OTCU&Ta, aOCOIIOTHO TBEPAOE
TeJO0, UACANbHBIN Ia3; MOJEIU CTPOCHUS ra30B, )KUIKOCTEH U TBEPIBIX Tel,

TOYEYHBIN AIEKTPUUECKUI 3apsi — MPH pelieHnH HU3HMUECKUX 3a7a4

Pacno3naBath ¢usnyeckue sBIeHUsS (MPOIECCH) M OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYCCKON  TEOpUU
CTPOGHHS  BEHIECTBA H  JJICKTPOJUHAMHUKH:  pPAaBHOMEpPHOE |
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBM)KEHUE, CBOOOTHOE TMaJleHUE Tell,
JBWKCHHUE TI0 OKPY)KHOCTH, WHEPIUs, B3aUMOJCHCTBHE Tei;, Auddy3us,
OpOYHOBCKOE JIBIDKCHHE, CTPOCHUE )KHUJIKOCTCH M TBEPBIX TEJ, U3MCHCHHE
o0béMa Ten Tpu HarpeBaHuWU (OXJAXKICHWUU), TEIJIOBOE pPAaBHOBECHE,
UCIIApCHUE, KOHJCHCANMs, TIUIABJICHHE, KPHUCTAJUIM3AlUs, KHUIICHHE,
BJIQXHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUH B
3aKPBITOM COCYZE, CBSI3b MEXIy TapaMeTpaMd COCTOSIHHS Ta3a B

H3oInponueccax; JICKTpU3anusa T, B3aNMOJICHCTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABM)KEHUE, UCIIONB3Yysd (U3NYECKUE BEIUYUHBI:
KOOpAMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuia,
UMITyJIbC  TeJa, KUHETHYECKas JHEprus, IOTEHUUalbHAs DHEPIHUs,
MexaHudeckas paboTa, MeXaHMYecKass MOIIHOCTb; TIPU  ONUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3UUECKUM CMBICI HCIOIb3YEMbIX BEIMYMH, UX
0003HAaUYEHUSI W EAMHHUIIBI, HAXOOUTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO

(I)I/I3I/ILICCKyIO BCJIIMYNHY C APYTYUMU BCINYHUHAMU

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€I W TEIIOBBIC SABJICHUA,
HUCIIOJIB3YA (I)I/I3I/I‘ICCKI/IC BCJIMYMUHBI: TaBJICHHUC I'a3a, TEMIICPATypa, CPCAHAA
KHHCTHUYCCKAasa OHEPrud Xa0THYECCKOTI'O JABUKCHUA MOJICKYII,
Cp€aAHCKBaaApaTUIHAA CKOpPOCTH MOJIEKYII, KOJIHNYECTBO TCIIJIOTHI,
BHYTPCHHAA SHCPTIHA, pa60Ta rasa, KOS(I)(I)I/IL[I/IGHT IMOJIE3HOT'O0 JIEHCTBUS
TCIJIOBOT'O ABUTATCJIA; IIPU OIITMCAHUUN MPABUJIBHO TPAKTOBATbH (bI/I3I/I‘-ICCKI/II71

CMBICJI HCITIOJIB3YEMBIX BCIIMYHH, HUX 0o0o03HaYEHUS U €IUHUIIbI, HAXOOAUTH




(GbopMyIbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIUYHMHY C APYTUMHU

BCIIMYHMHaAM

10.6

10.7

OnuceiBaTh  W3Y4YEHHbIE  JJEKTPUYECKME  CBOMCTBA  BEIleCTBA U
ANEKTPUYECKUE SABJIEHUS (IIPOLIECCHI), HUCIONIBb3YsS (U3MUECKUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsil, DJIEKTPUYECKOe TOJe, HampsLKEHHOCTh — IOJIA,
MIOTEHILIMAJ, Pa3HOCTh NOTEHIMAJIOB; IIPU ONMMCAHUU MPABUIBLHO TPAKTOBATH
(U3MYECKUN CMBICI UCTIONB3YEMBIX BEITUYHH, X 0003HAYCHUS M CAMHHUIIBI;
yKa3bIlBaTh (POPMYJIbI, CBSI3BIBAIOLINE TaHHYIO (U3MYECKYIO BEIUYHHY C

APYIruMHu BCIMUMHAMHA

aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBIEHUS, HCIONIB3Ys (PU3NUECKUe
3aKOHBl U NIPUHLUIBL: 3aKOH BcemupHoro taroreHus, |, Il u Il 3akoHbI
HeloToHa, 3aKOH COXpaHEHHs] MEXAHMYECKOW IHEPIHM, 3aKOH COXPaHEHHUS
UMITyJIbCA, HPUHLMII CYNEPIO3ULUU CUJI, TPUHLUI  PaBHOINpPABUSA
MHEPLUHUAIBHBIX CHCTEM OTCUETA; MOJIEKYJIIPHO-KMHETHUECKYIO TEOPHUIO
CTPOEHHsI BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CpPEIHEH KHHETHMYECKOU
SHEPIUU TEIJIOBOTO JBIDKEHUS MOJIEKYN C aOCOJIIOTHOW TeMIlepaTypo,
IEPBBIA 3aKOH TEPMOAMHAMMKH; 3aKOH COXPAHEHUS DIIEKTPUYECKOIO
3apsija, 3akoH KylloHa; mpu 3TOM pas3iinyarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €r0 MAaTeMaTUYEeCKOE BbIPaXEHHE U YCIOBHS (FpaHULbI, 00JacCTH)

MMPUMCHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TIPUHIMIIBI JCHCTBUSI MAIIUH, TNPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarb  yCIOBUS HMX  0O€30I1acHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINONMHATE AKCIEPUMEHTHI MO HCCIEIOBAaHUIO (U3UYECKUX SBICHUNA U
MIPOLIECCOB C MUCTOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TIPU STOM
dbopmynupoBath mpobaemMy (3agady) U TUIMOTE3y Y4EOHOTO HKCIIEPUMEHTA,
COOMpPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHSI, POBOUTH OMBIT U

(I)OpMy.TII/IpOBaTB BBIBOJbI

10.10

10.11

10.12

OCYIIIGCTBJ'ISITB NpsAMBIC M KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
IIpnu 5TOM BBI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUSA U HCIOJIb30BATh

MN3BCCTHBIC MCTOAbI OLICHKH l'IOl"pGIJ.IHOCTCfI H3MepeHHI>i

HccnenoBaTh  3aBUCUMOCTH  MeXAy (GHU3WYECKMMH BEIMYMHAMU  C
WCIIOJIb30BAHUEM NPSIMBIX HM3MEPEHUH; TIpU O3TOM KOHCTPYMPOBATH
YCTaHOBKY, (PUKCHUpOBaTh  pe3ylbTaThl  MOJYYEHHOM  3aBUCHMOCTH
(Gu3MYeCKUX BEJIWYMH B BHJEC TaONUI W TpauKOB, JeNaTh BBIBOJABI I10

pe3yjibTaTaM HCCICIOBaHNA

CO6J'IIOI(aTL ImpaBujia 0e30I1acHOro TpyAa IIpu NpOBCACHUN HCCIeIOBaHUM B




paMKax y4yeOHOTro 3KCIepUMEeHTa, yueOHO-HCCIIeI0BATENbCKOM 1 MPOESKTHOM
NESITeIbHOCTH € HCIOJIb30BAaHUEM  H3MEPUTENBHBIX  YCTPOMCTB U

J1a00paTOPHOTO 000PYIOBAHUS

Pemrath pacuéTHble 3a1a4d C SBHO 3aIaHHON (DU3MYECKOW MOJENbIO,
UCIONB3Ys (PU3MUECKHUE 3aKOHBI Y NPMHIIUIIBE, HA OCHOBE aHAJIM3a yCIOBUS
10.13 3a/1au BEIOMPATh (PU3NYECKYIO MOJIENb, BHIIEIATh (PM3UIECKHE BETMYMHBI K
dbopmynbl, HeoOXoaMMBIE A €€ pelieHus, NPOBOIUTH pPAacyEThl U

OIICHUBATh P€aJIbHOCTDb IMOJTYYCHHOI'O 3HAYCHHA (bHSquCKOﬁ BCJIIMYMHBI

Pemarp KaueCTBEHHbBIE 3aJaun: BBICTpauBaTh JIOTUYECKH
10.14 HEMPOTUBOPEUYMBYIO IEMOYKY pPACCYXJACHUNW C OMNOpPOH Ha U3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U d)HBHHGCKHe SBJICHUA

Hcnonp30BaTh  TpU  peHIEHWH  YY4EOHBIX  33a7ad  COBPEMEHHBIC

WHPOPMAIIMOHHBIE  TEXHOJOTMHM IS TOHWCKA,  CTPYKTYpHUPOBAHHS,
10.15 UHTEpIpeTalMM M NpPEACTaBI€HUs Y4eOHONM U  Hay4yHO-TOIYJIIPHOU

uHpOpMAIMY, TOJIYYEHHOH W3 PpA3IMYHBIX HCTOYHHUKOB; KPUTHYECKU

aHAIM3UPOBATh MOIY4AEMYIO HH(POPMAIIHIO

[TpuBOAUTE MpUMEPHI BKIIAIa POCCUIICKHUX M 3apyOSKHBIX YUEHBIX-(DU3UKOB
10.16 B pa3BUTHE HAyKH, OOBSICHEHHE TMPOLECCOB OKPYKAIOIIETO MHpA, B

Pa3BUTHUEC TCXHUKU U TEXHOJIOT I

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUA MO (U3UKE B TOBCEIHEBHOW JKU3HU
1017 s obecriedeHrs: O€30MAaCHOCTH TpH  OOpalieHuu ¢ mpudopamu U
TEXHUYECKMMHU YCTPOMCTBAMH, JJISi COXPAHEHMs 3/10pOBbS M COOJIOJCHUS

HOPM 5KOJIOTHYCECKOI'O IOBEACHUS B OKPY)KaIOHleﬁ cpeae

PaGoTtaTe B rpymme C BBINOJHEHHEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
MJIAaHUPOBATh pabOTy TPYIIIEI, PAIIMOHANBEHO PacpeeisTh 00s13aHHOCTH U
10.18 MJIAHUPOBATh JESATEIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsSX, aJIeKBAaTHO
OIICHWBATh BKJIQJ KaXJOr0 W3 YYACTHUKOB TPYIIBEI B pEIICHUE

paccMaTpuBaeMon MpooIeMBbl

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

K Kon
ox
MPOBEPAEMOro IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

pa3nena
JJIeMeHTa

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1 11 ®uszuka — Hayka O mpupoae. HaydHbie MeTOABI MO3HAHUS
OKpykaromero Mupa. Ponb dKCcnepuMeHTa W TEOpUU B




MpoLiecce MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue  (QU3MYECKMX  SIBIEHUH M IPOLIECCOB.
Hayunsle runoressl. @usndyeckre 3aKOHbI U TEOpUU. [ paHUIbI
IIPUMEHUMOCTH bu3nueckux 3aKOHOB. [TpuHLMI
coorBercTBUs. Pomp m mecro ¢usuku B (HOpMHpPOBAHUU
COBPEMEHHON HaydyHOW KApTUHBI MHUpA, B MPAKTUYECKOMN

NEITENbHOCTH JIIOIEN

MEXAHUKA

2.1

##HParHKMHEMATHKA

211

212

Mexanndeckoe JBHXKCHUC. OTHOCHUTENHLHOCTh MEXaHUYECKOI'O

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKopocTb (CpemHssi CKOPOCTb, MIHOBEHHAs
CKOPOCTh) M YCKOPEHHE MaTepHUaJbHOW TOYKH, UX MPOEKLIUU
Ha ocu cucreMbl KoopauHar. CrokeHue MepeMeleHUl u

CJIOKCHHC CKOpOCTeﬁ

2.1.3

214

PaBromepHOE u PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBkeHue. ['paguky 3aBHCHMOCTH KOOPIMHAT, CKOPOCTH,
YCKOpEHUS, MYTH U MEPEMEUICHUs] MAaTEpUAIbHON TOYKU OT

BPEMEHHU

CBoOoaHoe majieHre. Y CKopeHrue CBOOOHOTO MaICHHS

2.15

2.1.6

KpuBonuneiliHoe  nBwxkeHue. PaBHOMEpHOE — ABM)KEHHE
MaTepUalbHOM TOYKH IO OKPYKHOCTH. YTJIOBas CKOpOCTB,
JIMHEWHAas CKOPOCTb. ITepuon u 4acToTa.

IleHTpOCTpPEMUTENBHOE YCKOPEHUE

TexHu4eckue yCTpOWCTBA: CIMIOMETDP, ABHUKEHUE CHaps/IOB,

LETIHBIC U pCMCHHBIC IICpCaavIn

2.1.7

[IpakTuyeckue paboThl. M3MepeHHe MIHOBEHHOW CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXAY IYTSAMH, NPOMJIECHHBIMU
TEJIOM 3a IOCJIEOBATEIbHBIE PABHBIC NPOMEXKYTKH BPEMEHHU
IIPU PaBHOYCKOPEHHOM [BHKEHHHM C HA4YaJIbHOM CKOPOCTHIO,
paBHOM Hym0. l3ydeHue IBWKEHMS IIapuKa B BSI3KOHU
xKuakoctu.  M3ydeHwe  ABWKEHHS — Tela,  OpOLIEHHOIO

TOPHU30HTAJIBHO

2.2

#HPartHIMHAMUKA



[Mpunmun  otHocurenbHOocTH  [anmmnes. IlepBwiii  3aKoH

22l Herorona. HepuuanbHble CUCTEMBI OTCYETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3akon HproTOHa It MaTepHaJIbHOM TOYKU B
2.2.3 unepuuanbHoit cucreme orcuéra (MCO). Tperuit 3akoH
HeroToHa 115t MaTepuanbHBIX TOUEK
954 3akoH BcemupHoro TtaroteHus. Cuna Ttspkectu. IlepBas
o KOCMHUYECKasi CKOpoCTh. Bec Tena
2.2.5 Cuiia ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe Ttpenue. Cuia TpPEeHHUS CKOJBXKEHUS U
2.2.6 cuna Tpenus 1nokos. Koaddumument Tpenus. Cuna
COTPOTHUBIICHUS MIPU ABUKCHUU TeJa B )KUIKOCTH UJIH Ta3e
o7 [loctynatensHOoe W BpamaTeabHOE IBMKEHHE aOCOIIOTHO
o TBEPJOTO TeNa
)28 MoMeHT cuibl OTHOCHTENIBHO OCH BpamieHus. [lmedo cuibl.
o VYcnosus paBHoBecust TBEpAoro tena B UCO
299 TexHuyeckue  ycTpoOHCTBA:  MOAIIUIHUKH,  JIBI)KEHUE
o HCKYCCTBEHHBIX CITYTHUKOB
[Ipaktnyeckne paborel. M3yueHwe naBMkeHUs Opycka 10
HaKJIOHHOM IUIOCKOCTH TMOJ JEMCTBUEM HECKOJBKHX CHJL.
2910 HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLINX B
o nedopMupyeMoil Mpy>KWHE ¥ PE3UHOBOM oOpasie, OT
BeMMuuHbl uXx  gedopmanuu. VccnemoBanue — ycioBHit
paBHOBECHSI TBEPJIOTO TE€JIa, UMEIOLIETO OCh BPAILIEHHS
###Par##3AKOHbBI COXPAHEHIA B MEXAHUKE
231 Nmnynee MarepuanbHOM TOYKH, CHUCTEMBI MaTepHalbHBIX
o ToueK. IMIylbC CUITbl 1 UI3MEHEHHUE UMITYJIhCa Tejia
2.3.2 3akoH coxpaHeHus umiynbca B MCO. PeakTuBHOE qBUXKEHUE
2.3 2.3.3 PaGora cunbl
234 MOIIHOCTE CHIIBI
235 Kunernueckass sHeprusi martepuaqbHOM TOUkU. Teopema o
o KUHETUYECKON SHEPTUU
2.3.6 [lorenumaneHas sHeprus. lloTeHuumanbHas >HEpPrus YHOpyro




3.1

nedopMUpOBaHHON TpyXuHBI. [loTeHlManbHast SHEprus Tena

BOJIM3M IOBEPXHOCTHU 3eMITN

HOTGHHI/I&HBHBIG N HCIIOTCHIMAJIbHBIC CHIIBI. CBs3b pa60TbI

2.3.7 HEMOTEHLUAIbHBIX CHJI C U3MEHEHHEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOH SHEPTHH
2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS
239 TexHuyeckue ycTpoHCTBa: IBHKEHHE PaKeT, BOJOMET, KOmep,
o NIPY>KUHHBIN ITUCTOJIET
[IpakTuueckue paboTel. M3ydeHue CBsi3M CKOPOCTEH Ten Mpu
2.3.10 HeynpyroMm ynape. HccnegoBanue CBs3u pabOTBI CHIIBI C

H3MCHCHHEM MEXaHHMYISCKOM OHCPIryuu TCJjIa

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

#iH#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIC II0J0KCHHS MOJIGKy.HSIpHO-KHHGTH'—IGCKOﬁ TCOpHUHU.

3.11 BpoynoBckoe nemxenue. Jnddysus. Xapakrep ABHKCHHS U
B3aMMO/ICHCTBHSI YaCTHUI] BELLIECTBA
3192 Mogenu CTpoeHHs Tra30B, JXUAKOCTEM M TBEPABIX Tl U
o 00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEJIen
Macca wmonekyn. KonuuectBo BemectBa. IlocrosiHHas
3.1.3
ABoraapo
314 Temnosoe paBHoBecue. Temneparypa u e€ usMmepenue. Illkana
o temriepatyp Llenscus
315 Mopnens  upeanpbHoro  raza.  OCHOBHOE  ypaBHEHHE
o MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HIEAIBHOTO Tra3a
AbGcoutoTHas TeMiepaTypa Kak Mepa CpeJHeld KHHEeTHYeCKOU
3.1.6 SHEPruu  TEIUIOBOrO JBIMKEHHMA vacTul rasza. [llkama
temneparyp KensBuna
3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akoH JlanbToHa
l'azoBble 3akoHbl. WM3ompoleccel B HIEAIBHOM Taze ¢
3.18 MIOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: H30TEPMA, H30XO0pa,
n3obapa
3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp
3.1.10 [Ipaktuueckue pabotel. M3mepenue Maccel BO3Ayxa B




3.2

3.3

3.2.1

3.2.2

KJ1accCHOM KkoMHaTe. lccnenoBaHue 3aBUCMMOCTH  MEXIY

rapaMeTpamMu COCTOSIHHSI pa3peKEHHOI0 ra3a

OCHOBbI TEPMOJAMHAMUKN
TepmoauHamuueckass  cucreMa.  BHyTpeHHsI1 — sHeprus
TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ H3MEHEHHUS
KommdgectBo Ttemnorel W pabota. BHYTpeHHssE 3Heprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3da

3.2.3

Bunel  temsonepenauu:  TEIIONPOBOJHOCTb,  KOHBEKIIHS,
nu3nydeHue. TermmoéMKOCTh Tella. YAenbHasg TEIIIOEMKOCTh

BCIIIECTBA. Pacuér kommuecTBa TEIIOTHI IIpu TCIuIonepeaaydc

3.24

[TepBriii 3aK0oH TepMoauHaMUKU. [IprMeHeHne nepBoro 3akoHa
TEPMOJIUHAMUKU K M30IpoIleccam. I'padpuueckas

UHTepIpeTanus padoThl ra3a

3.2.5

3.2.6

TernoBbie ManuHbIL. [IpUHIMIIBI ISHCTBUS TEIUIOBBIX MAIIIHH.
[IpeoOpa3oBanuss  SHEPTMM B TEIUIOBBIX  MaIllMHAX.
Koaddunuent nonesnoro aeiicteus (nanee — KIT) Termopoii

mamuHbl. [Hukin Kapro u ero KIT/]
Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh mpoIeccoB B
npupojie. TermoBeie ABUTATEIN. JKOJIOTUUECKHE IPOOIEMBI

TCINIOOHCPICTUKHU

3.2.7

3.2.8

TexHuueckue yCTpOﬁCTBaZ ABUTATCJIb BHYTPCHHETO CrOpaHus,

OLITOBOM XOJIOANUJIbHUK, KOHAUIITUOHED

[IpakTuueckue padotsl. U3MepeHue yaeapHOM TenI0EMKOCTH

###Par#H##AT'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE I[TEPEXO/IbI

3.3.1

3.3.2

3.3.3

3.34

[TapooOpazoBanne U KoHAeHcauus. lcnapeHue U KHIIEHUE.
VY nenvHas TEIoTa napooOpazoBaHMUsL. 3aBUCHUMOCTh

TeMIIepaTypbl KUIEHUS OT 1aBJIeHUS
AGcontoTHasT M OTHOCHUTENbHAs  BIAXHOCTb  BO3/yXa.
Hacsiennsiit nap

Teépnoe Ttemo. Kpucraminueckue u amopdHble Tena.
AHnzorponusi CBONCTB KpHUCTAUIOB. JKuIKHME KpUCTAILIBL.
CoBpeMeHHbIE MaTEpHUAIIBI

[1naBneHue n KpucTayu3anus. Y aeabHas TeIIOTa MJIaBICHHUS.

Cybnumarus



3.35

VYpaBHeHHE TEIJIOBOTO OajlaHca

TexHuyeckue ycTpoiicTBa: THUTPOMETP U ICUXPOMETP,

KaJIOpDUMETP,  TEXHOJOTMM  IIOJYyYEHUS  COBPEMEHHBIX
336 MaTepuagoB, B  TOM  4YHUCJIE€  HaHOMATEpUAIOB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIIaXKHOCTH BO3TyXa
4 SJIEKTPOAMHAMUKA
###Part#H## O JIEKTPOCTATUKA
411 OnekTpuzanusi  Tell.  OJeKTpuueckuit 3apsan. JlBa  Buza
o IEKTPUUECKHUX 3aps10B
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aKOoH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
4.1.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DnekTpuueckoe mnoie. Hanpssk€HHOCTD ANEKTPUYECKOTo MOJIS.
4.1.5 [TpuHIHD CYIIEPIIO3HIINH. JInann HaIPSHKEHHOCTH
ANEKTPUYECKOTO OIS
41 416 PaGora cun snexrpocratudeckoro nous. [lorennuan. Paznocts
MIOTEHIIUAJIOB
[IpoBOAHMKK W AMDIEKTPUKU B MOCTOSHHOM JJIEKTPUUECKOM
AL none. [{usnexrpudeckas MpOHUIIAEMOCTb
418 OnexrpoéMkocTs. KoHneHcaTtop. DNEKTpOEMKOCTh IMIOCKOIO
o KOHJIEHCATOpa. DHEPrus 3apsyKEHHOI0 KOHAEHcaTopa
TexHnueckue  yCTpOMCTBa:  DJIEKTPOCKON,  JJIEKTPOMETP,
4.1.9 AJIEKTPOCTaTUUECKas 3alUTa, 3a3eMJICHHUE JJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED
IIpaktnyeckne  paboTel.  M3MepeHue  3JIEKTPOEMKOCTHU
4110 KOHJIEHCAaTopa
#HHHPar#HITOCTOSHHBIN SJIEKTPUYECKHIM TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CymecTBOBaHMsI IOCTOSHHOTO JIEKTPUUECKOTO TOKA.
42 421 Hcrounnku Toka. Cuia Toka. [locTostHHBIN TOK
422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu
4.2.3 DNEKTPUYECKOE CONPOTUBIICHHUE. Y IENBHOE CONPOTHBIICHHE




BEIIECTBA

4.2.4

4.2.5

HOCJ’ICI[OB&TGJ'IBHOG, napaujiCJbHOC, CMCIIAaHHOC COCAMHCHUC

IIPOBOJIHUKOB

Pabota anekTpuueckoro Toka. 3akoH Jxoyis — Jlenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoaBmwkymmas cuna (manee — DJIC) W BHyTpeHHee
CONMPOTHUBIICHWE HCTOYHHMKA TOKa. 3akoH Owma njisi IOJTHOU

(3aMKHYTOI) 251eKTpuueckoi nernu. KopoTkoe 3aMbIkaHme

4.2.8

BHCKTpOHHaﬂ MMPpOBOAUMOCTD TBép,Z[I)IX METAaJJIOB.
3aBUCHMOCTD COIMPOTUBJICHHUA MCTAJUIOB OT TCMIICPATYPHI.

CBepXnpoBOIUMOCTD

4.2.9

4.2.10

OnekTpuyeckuii TOK B BakyyMe. (CBOMCTBa 3JIEKTPOHHBIX
My4KOB

[HonynpoBonuuku. CoOCTBEHHAsI U IPUMECHAs IPOBOJUMOCTD
IOJIYTIPOBOIHUKOB. CaolicTBa p-n nepexo/a.

[TonynpoBOIHUKOBBIE TPUOOPHI

4211

4.2.12

4.2.13

4.2.14

9HeKTqueCKHﬁ TOK B OJJICKTPOJINTAX. aﬂeKTpOHI/ITI/I‘leCKaﬂ

JTUCCOIHAIUS. DIIEKTPOJIN3

OnekTpuyeckuii  TOK B Tazax. (CamMoOCTOSATENbHBIN U
HECAMOCTOSITEIIbHbBIN paspsa. Paznuunbie THIIBI

CaMOCTOATENIbHOrO pa3psana. Monuus. [lnazma

TexHuueckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP, PEOCTAaT,
WCTOYHUKH  TOKAa,  DJIEKTPOHArpeBarelbHbIE  TPHUOOPHI,
3JIEKTPOOCBETUTEIILHBIE pUOOPHI, TEPMOMETP
CONPOTUBJICHUS,  BaKyyMHBbId  JUOJA, TEPMUCTOPBl U

(hoTOpE3UCTOPHI, MOTYINPOBOTHUKOBBIN TUO]], TajJbBaHUKA

[Ipaktrueckue paboThl. M3yueHne CMENIaHHOTO COETUHEHHS
PE3UCTOPOB.
N3mepenne OJIC uCTOYHMKA TOKa M €ro BHYTPEHHEIO

COIIPOTUBJICHHUAL. Ha6J’IIOJICHI/IC QJICKTPOJIU3a



