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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEro oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHu3amusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOrO noaxoaa. [lporpaMma no ¢usuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k 1mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METANpPEIMETHBIM
pesyibTaraM OOYy4eHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHHS Kypca (HU3UKU: JMYHOCTHBIC, METallpeaMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAaHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTaTh M0 T0/1aM 00YUYEHHUS;

e cojaepxanue yuyeOHoro mpeamera «Pu3uKay mo rogam o0ydeHus.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKMX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IIOJyYEHHsS] HOBBIX
MaTepHaJIoB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
OPUMEHATh HAyYHbII METO]I TO3HAHUS NPH BBIOJHEHUH MU Y4eOHBIX MCCIIEJOBAHUH.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpelHEero 001Iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpenanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NYEeCKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTMUECKUMHU ITPOoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIONIOIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3MKH HAa YpOBHE CpeaHEro obuiero oOpa3oBaHUs
ABIAIOTCA (pu3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKType MOCTPOEHUs
¢usmueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DU3MKU pealn3yeTcs MPExXIe BCETro 3a CUéT
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTUYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHMS M OCHAleHUA Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmioe BHUMaHuE yJenseTcsl peleHUI0 PacuéTHRIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL PACYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjeina
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3zaenoB. i KaueCTBEHHBIX 3aau MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (u3Mueckod MOJenu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPIOC COO k MarepHamIbHO-TEXHHUYECKOMY
obecrieyeHnto y4ueOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKA HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3UKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunere
bu3HUKH TOKHO OBITH HEOOXOMMOE JTaA00paTOPHOE 0OOPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCTpallMOHHOE 000py/I0OBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3MKe KIIOYEBBIX JEMOHCTpALUil [JIsi HUCCIIEJOBAHMSI M3y4aeMbIX SIBJICHHM M IPOLIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHUE NJIsl YUEHHYECKHX MPAKTUYECKUX PAadOT (popMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHI.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4arolMXcsi K HayyHOMY M3YyUEHUIO
NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYATIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAay4yHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SBICHHS C UCIOJIb30BaHNEM (DU3UUYECKUX 3HAHUNA U
HAYYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (HU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.

JocTiwkeHnne 3TUX Lenell oOecreyrBaeTcsl pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e [puoOpeTeHue cCUcTeMbl 3HaHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (PH3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHE YMEHHH MPUMEHITh TEOPETHUUYECKHE 3HAHUS M OOBSICHEHUS
bu3MYeCKUX SBJICHHWA B TPUPOJE U Ui TNPUHATHS TPAKTHUECKUX PEIICHUH B
IMOBCEAHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (U3HYECKOM
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CcO3JaHue (pusnmueckon
MOJIeJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e MoHUMaHWE (U3MYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIbHOTO TUIAHWPOBAHUSA U MPOBEACHUS (PUINYECKUX
OKCIEPUMEHTOB,  aHalW3a ©  UHTEpOpeTanud  HH(pOpMaruu,  OIpeleeHus
JIOCTOBEPHOCTH MOJIYYEHHOT'O Pe3ysbTaTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHHUI MMPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha wusydyenue ¢usuku (0a30BbI YpOBEHb) Ha ypOBHE CPEIHETO OO0IIero oOpa3oBaHHS
otBoautcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YYHMTENb JellaeT BHIOOP NpOBEACHHs J1a0OpaTOPHBIX paboOT u
OTIBITOB c yaéToMm WH/IUBUIYaIbHBIX ocoOeHHOCTeH 00yJaromumxcsi.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢us3uku B (GOPMHPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, MX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHHe nepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonunerinoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckne yCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mopens cuctemMsl OTCUETA, HITIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS ~ MEXAYy  OyTAMH,  NPOWIEHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpuaiun otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. MHepimanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HeroToHa ais
MaTepUalibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTUBIEeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprusi MatepuaibHONM TOYKU. TeopemMa 00 W3MEHEHMM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydyeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepruM Tella Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenue. [Auddys3usa. Xapaktep HABKEHHS UM B3aUMOJEHCTBHUSI YaCTHII
BemecTBa. MoJiend CTPOEHHUs Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindyecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOI'O B3aUMOJIEHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHH 00bémMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyecTBo TemioTsl U pabotra. BHyTpeHHAS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO ra3a. Bupl Teronepeiayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsiTue o0 anumabatHoMm mnpouecce. IlepBblii 3axkoH TepmoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

TennoBeie MamuHbL. [IpUHIUTIBL IeiiCTBUS TeMIOBBIX MaltuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHULIUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

N3meHenne BHyTpEHHEH SHEpTuu (TeMIepaTyphl) Tela Mpy TeIyIonepeaade.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHME: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U MTOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31n€KTpUyYecKHid  3aps.
OnekTpuueckoe moje. Hampsk€HHOCTh diekTpudeckoro mojis. [lpuHiun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexkrpocratudyeckoro modsi.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkoctb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE SJIEKTPONpPHUOOpPOB, KOHAECHCATOP, KOMHUPOBATHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3eKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 2meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIIECTBOBAHHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuia Toka. [IoCcTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1s ydacTka Lenu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMENIAHHOE COSAMHEHNE TTPOBOTHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) AyiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.



DneKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHas MPOBOJUMOCTb IOJYNPOBOAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3amblKaHME TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTUKH, OHMOJIOTWH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHME B )KMBOW Ipupone, 1ud¢ys3usi, ocMocC, TEII000MeEH
KUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYEeHHs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKLIUH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHMI MHIYKIIMM MAarHUTHOIO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuwia Jlopenna, e€ MOAynbp M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HNeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEeKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH JIEKTpOMaruHuTHo unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOJABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazcHumHvle Koae0anus
Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasSTHUK.
MaremaTrueckuil MasTHHK. YpaBHEHHE TapMOHHMUYECKHX Konebanuii. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOATeIbHOM  KOHType. AHAJIOTMs MEXIYy MEXaHWYECKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HJICAILHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIIIUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCnonb30BaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpONCTBA M IPAKTHUYECKOE IPUMEHEHHME: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue MepeMEHHOrO TOKa B ILENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpOMAHUNIHBIE 60TIHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BoiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)K€HHE, IpeJoMJIeHHe, Moyspu3anus, audpakuus, uHTepdpepeHuus. CKopocTb
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeAEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYyKa.

HabmoneHue oTpaxkeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — DIIEKTPOMATHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsimonuHeitHoe pacpocTpaHeHrEe CBETa B OJHOPOJIHON CpeIe.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne M300pakeHUU B ILIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpeEIOMIIEHHUS CBeTa. AOCOJIOTHBIM IMOKa3aresb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwuparomue W paccewBaronive JHH3BL. ToOHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas ontuka. Wurepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTKa, MOISAPOUI.

Jlemoncmpayuu

[IpsiMonHEITHOE pacHpOCTpaHEHUE, OTPaKEHUE M IperomiieHue cBeta. Onruueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Hab6monenue nudpakiuu ceeta.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBaHre CBONCTB N300paKeHHI B TMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEIBHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €ro YaCTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTue u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasaenue DitHmreitna 1 porordpdexra. «KpacHas rpanumna» gporodpdexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (GOTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHEro GpoTtosddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB NpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl crnexkTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactull. Bosnbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAJIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopguenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX ClIEKTPOB U3ITyUYEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue muHeRvyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoaktuBHOCTH. OmBITH Pezepdopa mo onpeeneHuio cocTaBa paaAuoakTUBHOTO H3JIy4EHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsbl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SA€ED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHOMN SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIOIEHUS M PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUI.
@dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoi KapTHHBI MHpAa.
TexHuueckue ycTpoHCTBa U NPaKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Oomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Oranbel  pa3Butus acTpoHoMuu. llpuxiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMMa «CHEKTpalbHBIA KJIAaCC — CBETHUMOCTbY». 3BE3MbI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ATUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POJdb U MeCTO (U3UKH M acCTPOHOMUH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHNU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce OCylIecTBISETCS € y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3nMyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOIaIU INIOCKUX GUryp U 00bEMa Tel.

buonocus: snextpuyeckue SBICHUS B JKMBOW MIpUpOJE, KojeOaTenbHbIE IBUKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJIICHUS B JKUBOW MPUPOJE, NECUCTBUE paJHMAllMM HA >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTaJNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: MTMHUM DJIEKTPOIIEpeiad, TE€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAsI TIeYb, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHAs Oarapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBLI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Du3uKa» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMUs
(6a30BBIil  YypOBEHBb) JIODKHO OOCCHEUHTh JOCTH)KCHHE CICAYIOIIMX JIMYHOCTHBIX,
MCTAIPECAMCTHBIX U TPCIMETHBIX 06pa3OBaTeHBHBIX PE3YyJIbTATOB.

JJUYHOCTHBIE PE3YJIBbTATbBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO Tpeamera «Du3uKay TOJKHBI OTPAKaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarolmIuxcsi PYKOBOJCTBOBATHCS  C(HOPMUPOBAHHOM
BHYTPEHHEH MO3MULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALHM, ITO3UTUBHBIX
BHYTPEHHUX YOCXKICHHUH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0mIecTBa, pacIIMPEHUE )KU3HEHHOTO OIBITA U OTBITA ACSITEILHOCTH B TIPOIECCE PeaTH3aIHH
OCHOBHBIX HaIlpaBJICHUH BOCIIUTATEILHON AEATEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAXKIAHCKONH MO3UIMH OO0y4aromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHIICKOTO 00I11eCTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEYeIOBEYECKIX TYMAaHUCTHUECKUX U IEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JESTEIbHOCTh B MHTEpECax IPakJaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3alluy;

YMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBHHM C HX
(GYHKIIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSIM POCCHUHCKHUX
y4€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh ~ OLIGHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE  PEHICHUS,
OPUEHTHUPYSCh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JESITETbHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETo;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas HSCTETHKY HAy4YHOIO TBOPUYECTBA,
MpHCyIIero (pusndeckon HayKe;

5) TPy/10BOT0 BOCIIUTAHUS:

WHTEpPEC K paslIuyHbIM cdepaM MpoPEeCCHOHAIBHOW MEATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymylien
poeCCuu U PeaTn30BBIBATH COOCTBEHHBIE )KN3HECHHBIC TIIIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHUIO B 00JIACTH (HU3HKHU
Ha MIPOTSDKCHUH BCEH JKHU3HU;

6) 3K0JI0rMYeCcKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTHUECKOW KYJIbTYpPHI, OCO3HAHWE TJIOOAIBHOTO XapaKTepa
AKOJIOTHUECKUX TPOOIIEM;

IJJAHUPOBAHUE U OCYIIECTBIICHHE JEHCTBUM B OKPYXKAIOLIEH cpelie Ha OCHOBE 3HAHUS
Leel yCTOMYMBOTO Pa3BUTHS YE€TIOBEYECTBA;



pacuIMpeHre OIbITa JAeATeNBHOCTH SKOJIOTMYECKON HaANpaBICHHOCTH Ha OCHOBE
MMEIOLINXCS 3HAaHUH 110 (u3uKe;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS:

cOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAay4HOW JeATEIbHOCTH, TOTOBHOCTH B IPOLIECCE H3YUYCHUS
(GU3MKN OCYLIECTBIATH MPOSKTHYIO U MCCIIEOBATENbCKYIO JIEATEIIbHOCTh HHIUBUAYAIBHO U

B IpyTIIe.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3soBble JJornueckue aAeMcTBUA:

CaMOCTOSITENILHO (OPMYIUPOBATH U AKTyalIM3UPOBATh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIISITh 1NN JeATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHN UX JTOCTHKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMS] B pacCMaTPUBAEMBIX (PU3MUECKHUX
SIBJICHHSX

pazpabarbiBaTh IUTAH PEHICHHWS MNPOOJIEMBI C YYE€TOM aHaIM3a HWMEIONUXCS
MaTepualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JACATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM,
OIIEHUBATh PUCKHU MOCJIECACTBUM NESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHUSIX pEaIbHOTO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

ba3oBble uccienoBareibCKue TeCTBHS.

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMHU MOHATUSIMU U METOJAaMH (PU3NUECKON
HayKu;

BJIQJICTh HAaBBIKAMU Yy4E€OHO-MCCIIEIOBATEIILCKOM M TPOEKTHOM JEATEIHbHOCTH B
obnactu (U3HUKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOUCKY METO/OB
perneHus 3a1a4 GU3NIECKOTO COJIEP KaHUs, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHMUS;

BJIAJIETh BUAAMH JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUs, €r0 MHTEPHPETALINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMUHBIX YYEOHBIX CHUTYallUSX, B TOM YHCIE TPHU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIE CBS3M M aKTYaJIU3UpPOBATh 3ajady, BBIJBUTaTh
TUIIOTE3y €€ pEeIIeHMs,, HaXOAUTh apryMEHTHI ISl JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh TMOJIYYEHHBIE B XOJ€ PEHICHUS 3aJaydl pe3yJbTaTbl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIEC 33]a4l B 00pa30BATEIbHOMN JIESATEILHOCTH, B
TOM YHCJIE TIPH U3YYeHUU (HU3UKH;

JlaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh NEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETFHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIQJIETh HABBIKAMHU TMOJy4deHHs wuHpopMamuu (HU3HUECKOTO COJCpXKaHUS U3

WCTOYHWKOB  Pa3HBIX  THUIIOB, CaMOCTOSITEJIBHO  OCYIIECTBIATH  TIOWCK, AaHAJIN3,



CHCTEMAaTHU3allMi0 W  MHTEpIpeTanuio HMHGOpMAMM  PA3IUYHBIX BHIOB U (HopM
MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pelICHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3AIMOHHBIX 33734 C COOIIO/IEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, THUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJCpXKAHUS B pa3iMuHbIX (opmarax ¢ y4éTom
Ha3HAuYeHUs MHPOpPMALMU U IeJEeBOW ayJUTOPHH, BHIOMpas ONTHMAIbHYIO (HopMy
MPEACTABJICHUS U BU3YaIU3aLIHH.

KoMMmyHuKaTUBHBIE yHUBEpPCAJIbHBIE YUeOHbIe 1eliCTBUA:

OCYILIECTBIIATH OOIICHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU IS TEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI U CMSTYATh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHUSI C MCIOJb30BAHHEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JEHCTBUI C yIETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO WIEHA KOJUIEKTUBA,

MPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPAWHHUPOBATH
NEUCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IIAH ACHCTBUM, pacIpeneNsaTh POiIu C YYETOM
MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yabTaThl COBMECTHOU PaOOTHI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHUKAa KOMaHIbl B 0OIIuit
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3ULIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh NO3UTHUBHOE CTPATETHMUECKOE IIOBEJACHUE B PA3JIMYHBIX CUTYaIMSX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUSA
Camoopranu3anmusi:
CaMOCTOSITENIbHO OCYILECTBIIATh MIO3HABATENBHYIO J€SITEIbHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUHU, BBISIBIIATH ITPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIbHO COCTABJISATh IUJIAH PEIICHUs] PaCUETHBIX M KaU€CTBEHHBIX 3aj]a4, IJIaH
BBITIOJTHEHUSI TIPAKTUYECKOW pPadOThl C Y4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYHOCTEU U MPEAINIOYTEHNM;
JaBaTh OIEHKY HOBBIM CHUTYaIIUsIM;
pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;
JieaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M NPOSBICHUIO 3PYIUIMKM B 00JacTH (U3UKH,
MOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YNILTATOB LIEIISAM;
BJIJIETh HABbIKAMHU II03HABATENbHOM pe(IeKCUH Kak OCO3HAHMSI COBEPIIAEMBIX
JENUCTBUN U MBICIIMTENIbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;
MCIOJIb30BaTh NPUEMBI peIeKCUU 171l OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKEHUIO;



MIPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX [IPH aHAJIU3€E PE3yJIbTAaTOB ACATEIHLHOCTH;

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U AQPTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.

B nmpouecce 1oCTHKEHHS TMYHOCTHBIX PE3yJIbTATOB OCBOSHHS IPOTPaMMBbI IO (U3UKE
IUIi  YPOBHSL CpeiHero obmero o0pa3oBaHus Yy OO0y4arolUXcs COBEPLICHCTBYETCS
SMOLMOHAIBHBIA HHTEIUIEKT, IPEATONIAT A0 C(OPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BHUJIETh HANpABJICHUS DPa3BUTHS COOCTBEHHOW SMOLMOHANBHOW c¢epbl, ObITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAaHUS,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb,  yYMEHHE  INPHUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJECHUE, CIIOCOOHOCTh aJalTHPOBATHCA K SMOLMOHAIBHBIM
M3MEHEHHSIM U TPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKJIIOYAIOLIEH CTpeMJICHHE K JOCTH)KEHHUIO LEJIM U YCIIEXY,
ONITUMH3M, HHUIIHATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/S M3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBHIBaTh €ro TMpH OCYHIECTBICHHM OOIICHHS, CIIOCOOHOCTh K COYYBCTBHUIO H
COIEPEKUBAHUIO;

COI[MAJIBHBIX HABBIKOB, BKIJIIOYAIOIIMX CHOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JIPYTUMHU JOABMH, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIbTATbBI

K xonumy oOyuenus B 10 kJacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCST YMEHHIA:

J€MOHCTPHPOBATh Ha MIPUMEPAX POJIb U MECTO GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOU
NESATEIbHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIIBI PUMEHEHUS] M3YyYEHHBIX (PU3NUYECKHX MOJIEJe: MaTrepuanbHas
TOUYKa, MHEPLUAIbHAs CUCTEMa OTCUéTa, aOCONIIOTHO TBEPJOE TEJO, UCATbHBIN ra3, MOJIEIN
CTPOEHHMSI T'a30B, )KUJKOCTEN U TBEPABIX TEJ, TOUCUHBIN NEKTPUUECKUN 3aps IPU peLIeHUH
¢du3nyeckux 3aaad;

pacrio3HaBaTh (hU3UYECKUE SBJICHHS (TIPOIECChl) U OOBACHITH UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA M AJEKTPOAUHAMUKH:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBMKEHHE, CBOOOJHOE MaJeHUE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, HHEpLHMs, B3aumozencTBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOEHHUE KHUAKOCTEH M TBEPABIX Tell, U3MEHEeHue o0bEMa Tell PU HarpeBaHUU
(oxnmaxaeHuM),  TEIUIOBOE  pAaBHOBECHE,  HUCIAapeHHe,  KOHJEHcauusi,  IJIaBJICHHE,
KPUCTAJUIM3aLHsl, KHUIIEHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHWE JABICHUS Tras3a IpU €ro
HarpeBaHWU B 3aKpbITOM COCYJE, CBSI3b MEXKIYy IapaMeTpaMu COCTOSHUSI Tas3a B
M30IIPOLECCaX, IIEKTPU3ALNS TeJl, B3aUMOJICUCTBUE 3apsI0B;

ONUCHIBATh ~ MEXAaHUYECKOE JIBWKEHHME, HUCHOJIb3yd  (PU3MUECKHUEe  BEIWUYMHBIL:
KOOpJAMHATA, MyTh, IIEpEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIa, UMIYJIbC Tena,
KUHETHYECKasi JHEeprus, MOTeHLUAIbHAs SHEPrHs, MeXaHuuyeckas paboTa, MeXaHWYecKas
MOIIIHOCTb, TpPHU ONHUCAHUM TMPABUIBHO TPAKTOBAThb (UINYECKUN CMBICT HCIHOJIB3YEMbBIX
BEIMYMH, UX OOO3HAYEHMsS W €IWHHIIbI, HAXOAUTh (OPMYINbI, CBSA3BIBAIOIIME JIaHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMHU BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIE SIBICHUS, MCIOJb3Ys
¢u3nueckue BEIMYMHBI: JaBlieHUE rasa, TeMIeparypa, CPeaHss KUHEeTHYecKash SHEprus
Xa0TUYECKOT0 ABM)KEHUS MOJIEKYJ, CPEIHEKBAaJApPAaTUYHA CKOPOCTb MOJIEKYJ, KOJIUYECTBO



TEIUIOTHI, BHYTPEHHSISI DHEPTHs, padoTa ra3a, Ko3QPUIMEHT MOJIE3HOTO JSHCTBUS TEIUIOBOTO
JBUTATENS; MPU ONUCAHWUU MPABWIBHO TPAKTOBATh (PU3MYECKUIl CMBICT HCHOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHWS W CIUHUIIBI, HAXOAUTHh (OPMYIBI, CBS3BIBAIONINE JTAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAM;

OMUCHIBATh M3yYEHHBIC HIEKTPUUECKUE CBOMCTBA BEILIECTBA U AIEKTPUUECKUE SIBJICHUS
(mporiecchbl), UCMONB3YSd (PU3UYECKUE BEIMYMHBL: DJIEKTPUUYECKUM 3apsifl, IJIEKTPUUYECKOE
roJie, HanpsHLKEHHOCTD TOJIsA, MOTEHIIUAN, PA3HOCTh MOTEHIIMAJIOB; IPU ONMMCAHUY MTPaBUIIBLHO
TPaKkTOBaTh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS U EIUHHIIBI;
yKa3bIiBaTh (OPMYJBI, CBS3BIBAIONINE JaHHYI0 (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEJINYMHAMU;

aHATM3UPOBATh (PU3NYCCKUE TPOIIECCHI U SIBJICHUS, UCIIONB3Ys (PM3MUECKHUE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHOro tarotenus, I, I u III 3akonsl HploTOHA, 3aKOH COXpaHEHMs
MEXaHWYECKOM SHEPIruM, 3aKOH COXPAHEHUS HMIYJbCa, MPUHIHUII CYNEPHO3UIUU CHUJI,
MPUHLUIT PABHONPABUS HWHEPUUAIBHBIX CHUCTEM OTCUETa, MOJIEKYJISIPHO-KMHETHYECKYIO
TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BBIC 3aKOHBI, CBSI3b CpPEIHEH KHUHETHYECKOW SHEPruu
TEIUIOBOTO  JBMIKEHHMSI MOJEKYl ¢ aOCONIOTHOM  TeMmIepaTypoil, TMepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHS JJICKTPUUYECKOTO 3apsnaa, 3akoH Kyiona, mpu sTom
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUS
(rpanu1bl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH, OCHOBHBIC TPHUHIUMBI JEHCTBUS MAIUH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3invaTh YCIOBUS UX OE30IMaCHOTO UCIIOIH30BAHUS B IIOBCCTHEBHOM KU3HU;

BBITIOJHATH SKCHEPUMEHTHI MO0 UCCIEIOBAaHUIO (U3MYECKUX SIBJICHUNM U TPOIIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX W3MEPEHUU, TMpPU 3TOM (HOPMYITHpPOBATH
npoOieMy/3agadyy W TUIOTE3Y Y4eOHOro OSKCIepUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYAOBAHHUSI, TPOBOAUTH ONBIT U (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIATh MPSMble U KOCBEHHBIE M3MEpPEHUS (PU3UYECKHX BEIHYWH, MPU ITOM
BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUs W HCIOJIh30BaTh M3BECTHHIE METOMBI OICHKH
MOrPEIIHOCTEN UBMEPEHUN;

WCCTIE0OBAaTh 3aBUCHUMOCTA MEXIY (DU3WYECKUMH BEJIMYMHAMU C HCIOJIb30BAaHUEM
MPSMBIX HM3MEPEeHMid, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPE3yibTaThl
MOJTYYEHHOW 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BUJE TaOmui ¥ TpadukoB, JenaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHUS;

coOmroaTh npaBuia 0e30macHOro TpyJda HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4e0HOro DJKCHEpUMEHTa, Yy4eOHO-UCCIIEOBATENLCKON U TPOEKTHOM JEATEIBHOCTH C
WCIIOIb30BaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemate pacuéTHbIE 3aJayd C SBHO 3aJaHHONW (PU3UYECKOW MOMAENBI0, HCIONb3Ys
(¢u3MYecKne 3aKOHBI W TPHUHIMIBL, HAa OCHOBE aHAlM3a YCJIOBUS 3a/Jadyd BBIOMPATH
(U3MUYECKYIO MOJIENb, BBIACTATh (U3MUECKUE BETHUUHBI U (HOPMYIIbI, HEOOXOAUMBIE TS €€
perieHusi, TPOBOAUTH pacd€Thl M OIECHHUBATh PEAJTBHOCTH TOJYYEHHOTO 3HAYCHUS
(bu3MUECKOI BETUYNHBL;

peraTh KaueCTBEHHBIC 3a]]a4M: BHICTPAUBATh JIOTHYECKU HETPOTHBOPEUUBYIO IIETTOUKY
paccyXJIeHHid ¢ OOpPOoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHUS;

WCIIONB30BaTh TIPH PEIICHUH Y4eOHBIX 3aJa4 COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU U MPEACTABICHUSI Y4eOHOH U
Hay4YHO-TIOMYJISIPHON WH(OpMAIU, MOTYyYEHHON W3 Pa3IUYHBIX MCTOYHUKOB, KPUTHUYECKH
aHAIIM3UPOBATH MOTYYaeMyI0 HH(OPMAIIHUIO;

MIPUBOUTH IPUMEPHI BKJIAJIa POCCUUCKUX U 3aPYOSKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, 00bSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCIIOh30BaTh TEOPETHYECKUE 3HAHUSA MO (HU3UKE B TIOBCETHEBHOW IKWU3HHU JJIA
obecrnieueHurs 6€30MaCHOCTH MPU OOPAIICHNUN ¢ TIPUOOPaAMH U TEXHHYECKUMHU YCTPOICTBAMH,



JUTSL COXPaHEHUS 37I0POBBS M COOTIOICHUS HOPM SKOJIOTHUECKOTO TTOBEICHUS B OKPYKAIOIICH
cpene;

paboTaTh B TPYIIE C BBITOJHEHUEM PAa3IMYHBIX COIMATBHBIX POJICH, IIAHUPOBATH
paboTy rpymIbl, palMOHAIBHO paclpeaesaTh 0043aHHOCTH U IUIaHUPOBAThH JESATEIBHOCTDh B
HECTaHJAPTHBIX CUTYyaIUsAX, aJ€KBATHO OLIEHUBATh BKJIAJl KAXJI0T0 U3 YYACTHUKOB I'PYIIIHI B
pelieHre paccMaTpuBaeMon IPOOIJIEMBI.
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