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HosicHuTeIbHAA 3aIUCKA.

Pabouast mporpamma yuyeOHOro mpeamera (U3MKa Ha YPOBHE CPETHETO OOIEro
o0pa30oBaHusl COCTaBJIeHa Ha OCHOBe TpeOoBaHMI K pe3ysibTaTaM OCBOEHHS IMPOrPaMMBbI
OCHOBHOTO  cpenHero o6mero oOpazoBanus DenepaibHOrO  rOCYJapCTBEHHOIO
00pa30BaTeIbHOTO  CTaHAapTa CcpenHero  obmero  obpazoBanusi.  DexepanbHO
o0Opa3oBaTeIbHOM MpOrpaMMbl CpeaHero ooimiero obOpazoBanusi. denepanbHOil padoueii
MporpaMMbl MO y4eOHOMY mpeaMeTy (¢u3nkKa, a TakKe OPHEHTUpPOBaHA Ha IIEJICBBIC
MIPUOPUTETHI, CHOPMYITHPOBAHHBIEC B (penepanbHON pabodeii mporpaMMbl BOCITUTAHUS.

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHM CO CIIEAYIOIIMMH HOPMaTHUBHO-
MIPaBOBBIMU JJOKYMEHTAMH;

- Ilpuxaz 17 mas 2012 r. Ne 413 «OO0 ytBepxkaeHuu (eaepalibHOrO rocyAapCTBEHHOTO
00pa3oBaTeIbHOIO CTaHAApTa CPEIHEro 00IIero 00pa3oBaHus».

- IIpuka3 MunucrepctBa npocsenienus Poccniickon @eneparuun ot 12.08.2022 r. Ne 732
«O BHeCEHUU U3MEHEHUN B (heJiepalibHBIN TOCyAapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT
CpelHero ooduiero oopa3oBaHusl, yTBEPKIACHHBIA MpUKa3oM MHUHHCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413

- [Ipuxaz MunucrepctBa npocsenieHus Poccuiickoit @eaepanuu ot 18.-5.2023 1. Ne 371 «
O6 yrtBepxkaeHuu (denepaibHOl 00pa30BaTEbHOM MPOrpaMMBbl  CPETHEro  OOIIEro
oOpazoBanus (3apeructpuposan 12.07.2023 1. Ne 74 228)

- ®enepanbhbiii 3akoH « O0 yTBepxkaeHuu B Poccuiickoit denepanuu ot 29.12102012 1. Ne
273-@3.

[Iporpamma mo ¢u3rke 6a30BOTO ypOBHSI HAa YPOBHE CPEIHEro 00IIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOKEHUW W TpeOOBAaHUN K Pe3ysbTaTaM OCBOEHHS OCHOBHOMU
oOpazoBarenbHOl mporpammsbl, npeacraBieHHBIX B OI'OC COO, a Takke ¢ ydé€rom
dbenepaibHON pabodveil mporpaMMbl BOCHHTAHHUS M KOHIICTIIIMH MPENOJAaBaHUsl yu4eOHOTO
npeamera «duzuka» B 00pa3zoBaTeNbHBIX opraHuzamnusx Poccuiickoit ®enepanuu,
peau3yIoNINX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Copep>kanue nmporpaMmbl M0 (PU3MKE HANpPABJICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB nmpu oOydeHuMM HUX (PU3MKE HA

0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO - JESTEIBHOCTHOTO Tonxona. IIporpamma mo



¢uszuke coorBeTcTBYeT TpeboBaHusiM DPI'OC COO Kk MmIaHUPYEMbIM JHUYHOCTHBIM,
MpPEAMETHBIM W METalpEeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakKKe YYHUTHIBACT
HEOOXOIUMOCTh pean3allid MEXKIIPEAMETHBIX CBsI3ed (DU3UKHU C €CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TIPEIMETAMH.

B Hell ompenenstoTcs OCHOBHBIE LETM M3y4YeHHUS (M3UKH HA YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl, MJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3UKHU: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, TPeAMETHbBIE (Ha 6a30BOM YpOBHE).

[IporpamMma o ¢pu3HKe BKIIOYALT:

- TUTAHUpPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (hU3MKH Ha 0a30BOM YpOBHE, B TOM
YuCJIe IPEeAMETHBIE Pe3yJIbTAaThI 10 TOJlaM O0y4YEeHUS;

- cogepkanue yueonoro npeamera «duszukay no rogam oOydeHusl.

B ocHOBY kypca ¢u3MKHU JJIs1 YPOBHS CpEHETo O0IIero oO0pa3oBaHUs MOJIOKEH P
Ui, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €70 MOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM ¢ HEW KypC SBISCTCS JIOTHYCCKH
3aBEPIIEHHBIM, OH COJEPKUT Marepuajg M3 BCEX pa3leiaoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEil Marepuai Kypca (U3UKH 0O0beTUHEH
BOKpYT (pusnueckux Teopuid. Bemymum B Kypce sBisieTcs: pOpMUPOBaHUE MPEICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapusayuu. EE€  peanmsanuss NpeanojiaraeT  MCHOJIb30BAaHUE
T'YMaHUTApHOTO MOTEHIMa a (PU3NUECKON HAayKH, OCMBICIICHUE CBSI3M Pa3BUTHUSL (PU3UKHU C
pa3BuUTHEM OOIECTBa, a TakKe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU W
HKOJIOTUYECKUMHU MpoOIeMaMu

Hoes npuxnaownoti nanpasnennocmu. Kypc ¢GuU3MKM mpeArnojaraeT 3HAKOMCTBO C
IIMPOKUM KPYTrOM TEXHUYECKHX W TEXHOJIOTMYECKUX MPUIOKEHHN H3YYEHHBIX TEOPHUH U
3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsl MOCPEICTBOM BBEIAEHUS 3JIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX  DKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOPBI€ CBSI3aHBI C
pa3BUTUEM TEXHUKM M TEXHOJIOTHH, a Takke OOCYXIECHHS MpoOJieM palMoHAIbHOTO

MIPUPOIOTIOTH30BAHUS W SKOJIOTUUECKON O€30MaCHOCTH.



CTepXHEBBIMH JJIEMEHTaMH Kypca (HU3MKM Ha YpPOBHE CpETHETO O0OIIero
oOpa3oBaHusl SBIAIOTCS Qu3ndeckue Teopuu (GopMUpoBaHUE MPEICTABICHUNA O CTPYKTYpe
MOCTPOCHUST (PU3NICCKOM TEOpHH, PO (yHIaMEHTAIBHBIX 3aKOHOB W MPHHIIUIIOB B
COBPEMEHHBIX TPEJCTABICHHUAX O TMPHUPOJE, TPAHHUIAX TPUMEHUMOCTH TEOPHM, IS
OTIHCaHUs ECTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CuCTeMHO-AeSTENbHOCTHBIN TOIX0/I B Kypce (PU3UKH peau3yeTcsl MPexie BCero 3a
CUu€T OpraHU3alUU SKCIEPUMEHTATbHON JAesTeNbHOCTH oOydarommxcs. s 6a3oBoro
YPOBHS Kypca (DU3HKH — 3TO HCIOIb30BAaHHE CHUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JTaOOPATOPHBIX pabOT, KOTOPBIE B IporpaMMe Mo GU3UKe 00HETNHEHBIB
OOIIMI CHUCOK yYEHWYECKHX MPAKTUYECKUX paboT. BrigeneHue B ykazaHHOM IepedHe
7a00paTopHbIX pPabOT, NPOBOJAMMBIX JJIsi KOHTPOJS M OLIEHKH, OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO Mpolecca HUCXOAsS U3 OCOOEHHOCTEH IIAaHUPOBAaHUS U
OCHaIeHUs KaOuHeTa (PU3UKH.

[Ipu »TOM oOOecreunBaeTCsl OBIAJEHUE OOYYAIOIIMMUCA YMEHUSMU HPOBOJUTH
KOCBEHHBIEC U3MEPEHUS, UCCIEIOBAHNS 3aBUCUMOCTEN (DPM3UUYECKUX BETMYMH U TOCTAHOBKY
OTIBITOB IO ITPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yIeseTCs PEIICHUIO PAaCUE€THBIX M KAa4eCTBEHHBIX 3amad. [lpu
ATOM JUTsl pACUETHBIX 3a]1a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 33/IaHHON (hHU3MUYECKOM
MOJIEJIbIO, TO3BOJISIOUINE TMPUMEHATh HM3YYCHHBbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3
OTHOTO pa3dena Kypca, TaK W UWHTETPUPYS 3HAHHWS U3 pa3HBIX pasfaenos. [l
KaueCTBEHHBIX 3a/lad TMPHOPUTETOM SIBJISIIOTCS 3aJaHui Ha OOBICHEHHE TMPOTEKAHUS
(bU3MYEeCKUX SBJICHHM U TIPOIIECCOB B OKPYXKAIOIIEH >KW3HHM, TpeOyromue BbhIOOpa
bu3nIeCcKoil MOAENH TSl CUTyaIlH MMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMHU TIEJIIMHU M3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

(¢opMupoBaHHE WHTEpeca U CTPEeMJICHHMsSI OO0Yy4aloUIMXcsi K HAYYHOMY H3YYEHHIO
MIPUPOJIbI, PA3BUTHE X HHTEIUICKTYATBHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOAe TMO3HAaHUS U (HOPMUPOBAHHE
HCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa N3yueHHUsI OCHOB CTPOCHUS

Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKY;



dbopmHpoBaHUe YMEHUM OOBACHATH SIBIICHUS C UCIIOJIb30BAaHUEM (PU3MUYECKUX 3HAHUN
Y Hay4YHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUEe MPECTABICHUN O PO (GUBHMKH JIJIST PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUU.

JlocTmxeHne HTHX Iesel 00ecrednBaeTCs peIeHUeM CIeTyIOINX 3a/1a4 B IMpoIiecce
U3Yy4YeHHS Kypca PU3MKH Ha YPOBHE CpeiHEro o01ero o0pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAaHUHN 00 00mUX (PU3NIECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs MEXAaHHWKY, MOJICKYJSPHYIO (DU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(U3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

dbopMUpOBaHUE YMEHHN NPUMEHATh TEOPETUUECKUE 3HAHUSA [JIsi OOBSICHEHUS
bu3nYecKkux  SBJIEHUW B TPUPOAEC U IS TPUHATHA TNPAKTUYECKUX PpEHICHUN B
MTOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEHIEHUS PA3JIMYHbIX 337a4 C SBHO 3aJaHHOW (PU3MYECKOn
MOJICIIbIO, 3aJ1a4, MOJPa3yMEBAIOIINX CAMOCTOSITENILHOE CO3/IaHue (PU3UUYECKON MOJEIH,
aJICKBAaTHOM YCJIOBHSM 3a]1a4U;

MOHUMaHUE (PU3NYECKUX OCHOB M TNMPHUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, NX BIUSHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMHU CaMOCTOSTENILHOTO IJIAHUPOBAHUS U MIPOBEACHUST (PU3NUECKUX
HKCIIEPUMEHTOB, aHAll3a U MHTEpHpeTanuu UHGOPMAIINH, ONPEaeTIeHUs] JOCTOBEPHOCTH
ITOJIYYEHHOTO PE3yNbTaTa;

CO3/IaHUE YCIIOBUH JIJI pa3BUTHSI YMEHUH MPOECKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
NEATEIIbHOCTH.

Ha u3yuenue ¢uszuku (6a30BbIi ypOBEHB) Ha YPOBHE CpeHEro o0IIero 00pa3oBaHus

otBoautcs B 10 kmacce — 68 yacoB (2 yaca B HEHAECINIO).



Conep:xanune o0yueHus.
Pazngen 1. @dusuka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®dusuka — Hayka o npupojie. HaydHble METOAbI MO3HAHUS OKPYKAIOIIEr0 MHUpA.

Ponb 3KkcniepuMeHTa M TEOPUU B MPOLIECCE IMO3HAHUS NPUPOJbI. IJKCIEPUMEHT B
¢busuke.

MopenupoBanue Gu3nuecKux sIBJICHUN U mporieccoB. HayuHbie THITOTE3HI.

duznyueckre 3aKOHBI U TeOpHH. [ 'paHHIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u mecto ¢dusuku B hOpMUPOBAHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUPa,B
MPAKTUYECKOMN JIESITEIbHOCTH JIOJICH.

Jlemoncmpayuu
AHaJIoroBbIe ¥ IU(POBBIC U3MEPUTEIbHBIC TPHUOOPHI, KOMITLIOTEPHBIC JATIYUKH.
Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe JBuKeHUE. OTHOCUTEIIBHOCTh MEXAaHMYECKOro NIBMKEHUSA. Cucrema
oTcué€ra. Tpaekropusi.

ITepemeliienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MAaTEpPUaJIbHOM TOYKH, HX TPOCKIMHM HA OCHU CHUCTeMbl KoopauHat. CloxxeHue
MIEPEMELIECHHUH U CII0KEHHUE CKOPOCTEM.

PaBHoMepHOE M  paBHOYCKOPEHHOE TMpsAMOJMHEHHOe JABWXKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MYTH W MEPEMEIICHUS MaTECpUATbHOMN
TOYKH OT BPEMEHH.

CBobOoHOE TajzieHne. Y CKOpeHHe CBOOOTHOTO TTaICHUSI.

KpuBonuHeitHoe nBuxeHue. JIBHKEHHE MaTepUaibHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS CKOPOCTh. llepuonu
yacToTa oOpateHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHECHHUE: CHUIOMETD, IBUKCHHUE
CHApPSI/IOB, LICTIHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cucTeMsbl OTCUETA, WILUTKOCTPALIUS KHUHEMATUUYECKUX XapaKTEPUCTUK



JBUKEHUS.
[IpeoOpazoBanue NBM>KEHUM C UCIIOJIB30BAHUEM MPOCTHIX MeXaHu3MoB.IlageHue Ten B
BO3JYX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne faBukKeHUs Teina, OpOIIEHHOTO TIOA YIjoM K TOPU30HTY U

TOPU30HTAIBHO.
N3mepenue yckopeHusi CBOOOHOTO MaCHUS.

Hamnpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopivie pabomol

N3ydyeHrne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONMPEACICHNUSI MTHOBEHHON CKOPOCTH.

HNccnenoBanne  COOTHOLIEHHS  MEXKAY MOYTSIMH, NOPOWJACHHBIMH  TEIOM 34
[I0CJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JIBUKECHUU C
HA4YaJIbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHne nBMXKEHHS MIAPHKA B BSI3KOM >KUIAKOCTH. l3ydeHue IBUXKEHHS Tela,
OpOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Tpunuun otHOcutenbHOCTH [anmunes. IlepBeii 3akoH Hprorona. UnHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHnun cynepno3unuu cuil. Bropoin 3akoH HperoToHa miis
MaTepuagbHOW TOukU. Tpernit 3akoH HprOTOHA [T MaTepUaIbHBIX TOYEK.
3akoH BcemupHoro taroteHus. Cuna Tspkectu. IlepBag kocmuueckass ckopoctTbh. Cuia
ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenust (mokosi, CKoybkenus, kaueHust). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHMST U cwia TpeHust mnokos. Koadbduuuent Ttpenus. Cuna
COITPOTHUBIICHUS PU ABUKECHUHU TEJA B KUJIKOCTHU WJIU rase.

[TocTynarensHOE 1 BpamaTeIbHOE ABUKEHUE a0COIOTHO TBEPAOTO TEa.

MOMEHT Cujbl OTHOCHUTENBHO OCH BpamieHus. [linedo cumbl. YcioBus paBHOBECHS
TBEPJOIO Tea.

TexHn4eckrue yCcTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: MOJIIMIHUKYU, IBUXKCHUE

HCKYCCTBCHHELIX CITYTHHUKOB.



Jlemoncmpayuu

SBnenue nHepuuy.

CpaBHeHune Macc B3auMOJeiCTBYOIUX Tel. BTopoli 3akoH HeroToHa.

N3mepenue cuin.ClioxkeHne CUil.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT A€(POPMALIHH.

HesecomocTe. Bec Tena npu yCkOpeHHOM noabéMe U mnajeHun. CpaBHEHUE CUJT TPEHUS
ITOKOs1, KAYEHUs U CKOJIbKECHUS.

YcnoBus paBHOBECUS TBEPIOrO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH CWI YIPYTOCTH, BO3ZHHUKAIOIIMX B IPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopMarium.

HccnenoBanue ycimoBuii paBHOBECUS TBEPIOTO TENA, UMEIOLIETO OCh BPAILICHMUS.

Tema 3. 3aKonbl cCOXpaHeHUA 6 MEXAHUKE

Nmiynbc MarepuanbHOM TOYKHM (Tesla), CUCTEMbl MAaTEpHANIbHBIX TOYeK. MMmyibc
CWJIBI M U3MEHEHHUE UMITYJIbCA Tea. 3aKOH COXPAaHEHUs UMITYJIbCa. PEaKTUBHOE IBU)KEHHUE.
PaboTa cusnbl. MOIIHOCTB CUITBIL.

Kunernueckass »sHeprus martepuanbHoil Touku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SHEPTHH.

[lotrennmanbHas 5sHeprus. lloTeHumanbHas sHeprus ynpyro aeGopMUpOBaHHOU
npy>kuHbl. [loTeHnnansHas s3Heprus Teya BOJIM31 MOBEPXHOCTH 3EMIIH.

[ToreHuunanbHbIE U HEMOTEHIUAIbHbBIE CUiIbl. CBsA3b PaOOThl HEMOTEHIIMATIBHBIX CHJIC
W3MEHEHUEM MEXAHUYECKOM YHEPruU CHUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUHU.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOHMCTBA U MPAKTUYECKOE NPUMEHEHHUE: BOJIOMET, KOIIED,
MPY>KUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITyJIbca.PEeakTUBHOE IBM>KEHUE.

[lepexon MOTEHIIUATEHOM YHEPTUN B KHHETUYECKYIO M OOPaTHO.



Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

W3ydenne abCOMIOTHO HEYNPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPruM TejiaHa
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MousiekyJsipuasi Gu3nKa ¥ TEPMOAMHAMMKA

Tema 1. Ocnoébl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIC TOJIOKEHUS MOJICKYISIPHO-KUHETUUECKONM TEOpUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABIKEHUS U
B3aMMOJICMCTBHSI 4aCTHUL BelecTBa. MOJENN CTPOCHHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEIU
OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojeneid. Macca u pa3mepbl MOJEKYJ.
KomunuectBo Bemecta. [loctostHaas ABorapo.

TernmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Lienscus.

Mopens wuneanbHoro rasza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM
TEOpPHH HJICATLHOTO Ta3a. AOCOJIIOTHAs TeMIeparypa Kak Mepa CpeJHEHd KUHETHYECKOM
SHEPruM TEIUIOBOrO JIBWXEHHUs 4vacTul raza. lllkana temneparyp KenbBuna. 1'azoBbie
3aKkOHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akon JlansToHa. WM3ompoueccsl B
UJCaJbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe mpencraBiieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, h300apa.
TexHnueckre ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.
Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, pororpaduu Momexyn
OPTraHUYECKUX COCAUHCHUH.

OmnbiTel o AU dy3un KugKoCcTeN U ra3oB.Mojieins OpOYHOBCKOTO JIBHKEHHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOECHCTBHS.
Mogens, WILTIOCTPUPYIOIIas IPUPOY IaBICHUS ra3a Ha CTEHKU COCY/Ia.

OMBIThL, MIUTFOCTPUPYIOLINE YPABHEHNE COCTOSIHUS MEAJIBbHOTO Ia3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHI 00BhEMaA



KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3yXa B HEN.
Hccenenoanne 3aBUCUMOCTH MEKy ITApaMETPAMU COCTOSIHUS Pa3pEKEHHOIO rasa.
Tema 2. Ocnoevt mepmoouHaMuUKu

TepmoauHaMuueckas cucreMa. BHYTpeHHssSI SHEPTUsl TEPMOINHAMAYECKON CUCTEMBI
n crnocoObl e€ u3MeHeHusd. KommyecTBO TemioTel U padora. BHyTpeHHSsT sHEprus
OJIHOATOMHOTO MJICaJIbHOTO Ta3a. Buapl Temuonepenayu: TEIIONPOBOIHOCTh, KOHBEKLNS,
U3JIydyeHHe. YJIelbHas TEINIOEMKOCTh  BemecTBa.  Konmu4ecTBO — TEIJIOTHI  IpHU
TerIonepeaaye.

[Tonsitue 06 anmabatHoM mpouecce. [lepBelil 3akoH TepMoauHaMuku. lIpuMeneHue
MEpPBOT0 3aKOHA TEPMOJUHAMUKH K H3omporeccam. ['papuueckas uatepnperanus padoTh
rasa.

Bropoii 3akoH TepmoarHamuku. HeoOpaTUMOCTh MPOIECCOB B IPUPO/IE.

TennoBble Mammsbl. [IpuHOUMNBL OedcTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus
SHEpPrUM B TEIJIOBBIX MamuHaX. KoauiueHt none3Horo AeMcTBUs TEMJIOBOM MallUHBbI.
Huxn Kapuo u ero kod(p@UIMEHT MOJE3HOr0 ACUCTBUS. IKOJOTMYECKHUE MPOOIEMBbI
TEIUIOOHEPT € TUKH.

TexHuyeckue ycTpoWCTBa M IPAKTUYECKOE NPUMEHEHHUE: BUIaTellb BHYTPEHHETO
cropanusi, ObITOBOI XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHue BHYTPEHHEN 3HEPIUM Tella MPU COBEPIICHUU PabOThI: BbUIET MPOOKHU U3
OYTBUIKHM MO/ IEUCTBUEM CKATOTO BO3yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM
TpeHUs! (BUCOIEMOHCTpALIHS).

W3meHeHue BHYTPEHHEW SHepruu (TeMmIiepaTypsl) Teda npu Teruionepeaade. OmbIT MO
an1abaTHOMY pPacIIMPEHHIO BO3/1yXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Mogenu mnapoBoii TypOWHBI, JBUTATENs BHYTPEHHEIO CropaHHs, pPEaKTUBHOIO
JBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3mepenue yaenpHON TeIIOEMKOCTH.
Tema 3. Aepezammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHaeHcanusa. HMcmapenne u kuneHue. AOCOTIOTHAs W



OTHOCHUTENbHAS  BJAXHOCTh BO3AQyXa. HacelmenHsli map. YaenpHas — TeIwioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS.

TBépnoe teno. Kpucraimnuyeckue u amopdHble Tena. AHHU30TPONUS CBOWCTB
kpuctaimioB. Kuakue Kpuctawwibl. CoBpeMeHHble Marepuanbl. [lnaBieHne wu
KpUCTaJUIU3anus. YaelibHas TerioTa IuiaBiaeHus. CyOnumanusa. YpaBHEHUE TEILIOBOTO
OanaHca.

TexHuveckue yCcTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU TMOJIYYCHHS] COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIEC
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIEHHBIX MTAPOB.

Kunenue npu nonmwxkeHHoM aaBieHnn. CriocoObl U3MEpPEHUs BIAKHOCTH.

HaOnronenune HarpeBanus U MUIaBJICHUS KPUCTAJUIMYECKOTO BellecTBa. J{eMoHcTpanms
KPUCTAJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa

OnekTpu3anus Tell. JJNEKTpUUeCKUi 3apsan. J[Ba BHIA JJIEKTPUUYECKHX 3apSJIOB.
[TpoBOAHUKM, AMAIEKTPUKH U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsiaa.

B3aumoneiictBue 3apsnoB. 3akoH Kymona. ToudeuHbI 3JIEKTPUYECKHUI  3apsl.
OnekTpudeckoe mnosie. HanmpsE€HHOCTh 3JeKTpUdecKoro noss. [IpuHuun cyneprno3uiuu
ANEKTpUYECKUX MoJje. JInHNYU HanpsHKEHHOCTH JIEKTPUYECKOTO TOJIA.

PaGora cun anektpocratnueckoro mois. llorenmman. Pa3HOCTh MOTEHIMAOB.
[IpoBOgHUKM U  AWDJIEKTPUKH B  DJIEKTPOCTATHYECKOM moJie. Jludnekrtpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIEKTpOEMKOCTh INIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsHKEHHOTO KOHJIEH CaTopa.

TexHuyeckue yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: IEKTPOCKOIL, SJIEKTPOMETP,



ANEKTPOCTATUYECKAass  3alluTa, 3a3eMJICHUE  DJIEKTPONpHUOOpPOB, KOH/JIEHCATOP,
KOIIMPOBAJIBHBIN anmapar, CTPYHWHBIN IPUHTED.
Jlemoncmpayuu

Y CTpoicTBO 51 MIPUHILIATL JEUCTBUS aJIeKTpoMeTpa.  BzammopeinctBue
HA3JICKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUUECKOM TTOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOIIAAW TUIACTHH,
PACCTOSIHUSI MEXK1y HUMU U TUAJIEKTPUUYECKOU IPOHULIAEMOCTH.
DHeprus 3apsHKEHHOTO KOHJEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
N3mepenue anekTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 31exkmpuydeckuit mox. Toku ¢ paziuunvix cpedax

DNEKTPUYECKUA TOK. YCJIOBHUSl CYIIECTBOBAHHUS 3JEKTPUUECKOrO TOKa. VCTOUHMKH
toka. Cuna Toka. [locTOSHHBIH TOK.

Hanpsikenune. 3akon OMa 171 yyacTKa LETH.

DIIEKTPUYECKOECOMPOTUBIIEHUE. Y IETTbHOE COIPOTUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MapAILICIBHOE, CMELMIAHHOE COCIMHEHNUE MPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH J[xoyns—JIenma. MoImHOCTh ANEKTPUUYECKOTO
TOKa.

DJIEKTPOJBUKYIAsl CHJIA U BHYTPEHHEE COINPOTHUBJIIEHWE HCTOYHMKA TOKA. 3aKOH
OmMa 117151 TIOJTHOM (3aMKHYTOM ) 3IeKTpudeckoi 1ernu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAsT MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBHCUMOCTH COINPOTUBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXMPOBOAUMOCTb.
DNEeKTpUYeCKUii TOK B BakyyMe. CBOHCTBa 3JIEKTPOHHBIX My4kKoB. [loaynpoBOIHHKHU.
CoOcTBeHHas ¥ MPUMECHAas MPOBOJUMOCTD MOJYIIPOBOITHUKOB.

CgoiictBa p—n-nepexoza. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PACTBOpax M PacCIIaBaX 3JIEKTPOJUTOB. DJIEKTPOJIUTHUECKAS



JucconManys. JIEKTPOJIU3.

DnexkTpuyeckuid TOK B ra3zax. CaMOCTOSATENbHBINM U HECAMOCTOSATEIBHBIN pa3psil.

Mounus. [1na3zma.

TexHUYEeCKUE yCTPOMCTBA M IPAKTHYECKOE INPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peocTar, UCTOYHUKH TOKa, 3JIEKTPOHArPEBATEIbHBIE MPUOOPHI, IEKTPOOCBETUTEIbHBIC
npuOOpBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN AMOJ], TEPMUCTOPBI U (POTOPE3UCTOPHI,
ITOYTIPOBOJHUKOBBIN AUOJ, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HalpsKEHMSL.

3aBUCHMOCTH CONPOTUBIICHUS HAJIMHAPUIECKUX IIPOBOJHUKOB OT JJIMHBI, IJIOIIAIH
IIOIIEPEYHOI 0 CEYEHUs U MaTepuaa.

CMmelaHHOE COEIMHEHNE IPOBOAHUKOB.

[Ipsmoe  wm3MepeHue  DNEKTPOABMKYyIIEM  cwibl.  KopoTkoe — 3aMbIKaHHE
raJbBAaHUYECKOI'O IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCHUMOCTh  CONPOTHBJIEHUS METALUIOB OT Temmeparypsl. lIpoBomumocTs
AJIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ TpOBOAMMOCTD BO34yXaA.

Vuenuueckuii sxcnepumenm, nadopamoprvie padomol

N3ydenune cMenmanHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne SIEKTpOABMKYIIEM CHJIBI HCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmronenue snekTpounsa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C YUETOM
COJIepKaTEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJIOTMH, XUMUH,
reorpaduu U TEXHOJIOTHHU.

Mesicnpeomemnule nonsimus, CBI3aHHbIE C U3YYEHHEM METOJ0B HAyYHOTO TO3HAHMS:
ABJICHHE, Hay4YHbIH (DaKT, runoTes3a, pu3nueckas BeIU4YHHa, 3aKOH, TEOpHsl, HaOII0ACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: penieHUEe CUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIMS, Mmapadora,



runepoosia, ux rpadMkd U CBOMCTBA, TPUTOHOMETPHUYECKHUE (PYHKIIMH: CHUHYC, KOCHHYC,
TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKIUH
Ha OCH KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: MexaHuuyeckoe JBUXKEHHWE B JKMBOW mipupone, auddysus, ocmoc,
TEIJIOOOMEH JKHUBBIX OpPTraHW3MOB (BHIBI TEIUIONIEPEAAaud, TEIUIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOH MPUPOJIE.

Xumus: JIHUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB WM MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAIIJIOB, SJICKTPOJIMTUYECKAS TUCCOIMALINS, TaJIbBAaHUKA.
T'eoepaghus: BnaxHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBIKCHHH C HCIIOJIb30BAHUEM MEXaHW3MOB, YUET
TPEHUSI B TEXHUKE, IOJIIMITHUKH, HWCIOJb30BAHUE 3aKOHA COXPAHCHUS HMITYJIbCA B
TeXHUKE (pakera, BOJOMET MW JpPYrue), JBUTATEeIb BHYTPEHHErOo CropaHus, NapoBas
TypOuHa, OBITOBOM XOJIOAUIBLHUK, KOHIUIIMOHEP, TEXHOJOTHHU TOJIYYEHUS COBPEMEHHBIX
MAaTEpPUAIOB, B TOM YHMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTHH, SJICKTPOCTATHUYECKAS
3aIlUTA, 3a3€MJICHUE AJIEKTPONIPHUOOPOB, KCEpOKC, CTpYUHBIN MIPUHTEDP,

AJIEKTPOHATPEBATEIBHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIC TPUOOPHI, FaTbBAHUKA.

Ilnanupyembie pe3yJbTaThl OCBOCHUS MPOTrPamMMbl 10 Gu3MKe.

OcBoenune yuebHoro npeamera «duzrka» Ha ypoBHE CpeaHETO 001Iero oopa3oBaHus
(6a30BBIl  YPOBEHB) [MOJDKHO OOECHEYUTh JOCTIXKEHHE CICAYIOMMX JUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS ydeOHOTo mnpenMera «DU3MKa» JOJKHBI
OTpaxaTb ~ TOTOBHOCTH W  CIOCOOHOCTh  OOYYAlOIIUXCS  PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEU MO3UIMEH JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OpUEHTAIUH,
MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHIH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM
POCCUHCKOTO O0IIecTBa, pacHIMpeHUEe >KU3HEHHOTO OIbITa W ONBITa JIEITCIBHOCTH B
MpoIECCe peajn3alli OCHOBHBIX HAIPABJICHUN BOCHUTATEIBbHOW JEATEIbHOCTH, B TOM

YHUCJIC B 4aCTH:



1) rPaKIaHCKOr0 BOCIIMTAHMS
c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOYYaroImerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

MPUHATUE TPATULIUOHHBIX 00II€YET0BEUECKIX T'YMAaHUCTUYECKUX UIEMOKPATHUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECaX IPak/IaHCKOro00IeCTBa,
y4acTBOBaTh B CAMOYIIPaBIIEHUH B 00pa30BaTeILHON OpraHu3alliu;

YMEHHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTAaMH B COOTBETCTBHH C HX
(GYyHKUIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOUW W BOJIOHTEPCKOMN ACSITEIBHOCTH;

2) NAaTPUOTHYECKOTO BOCIIUTAHUS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IpakIaHCKON UICHTUYHOCTH, MAaTPUOTU3MA; IIEHHOCTHOE
OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAaM, JOCTIIKEHHUSM POCCHUCKHX YUYEHBIX B
00JacT! GU3UKHU U TEXHUKE;

3) JAYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TMOBEACHHS; CIIOCOOHOCTH
OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIIEHUSI, OPUEHTUPYSACh HAa MOpPaIbHO-
HPaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE BICATECILHOCTH YUEHOTO;
OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWYMBOTO OyAYIIEro;

4) 3CTETUYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOEC OTHOIIEHHWE K MHUPY, BKIIOYas OCTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEro (GU3NYECKO HAyKeE;

5) TPYAOBOI'0 BOCIIUTAHUS

UHTEpPEC K pa3iuuHbiM cepaM mnpodecCHOHATBHONW AESITEIIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DPU3MKON W TEXHUKOH, YMEHHUE COBEpPINATh OCO3HAHHBIN BBHIOOp OymyIIei
pod)eCCUM M peaTn30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00J1acTH (PU3UKUHA
NPOTSKEHUU BCEN KU3HMU;

6) IKOJIOTHYECKOI0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpPhI, 0CO3HAHHE TJI00ATTEHOTO XapaKTepa



AKOJIOTMYECKUX TTPoOIIeM;

IJJAHUPOBAHKUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE3HAHUS
1eJIe YCTOMYMBOrO Pa3BUTHS YETIOBEUECTBA;

Pacmupenne omnbiTa AESTEIbHOCTH KOJOTMYECKOM HANpaBJICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAaHUH 10 (Pu3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NYECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAyYHOW JIEATEIbHOCTH, TOTOBHOCTH B IPOIECCE HU3YyUCHUS
(bU3MKU OCYIIECTBIIATH MPOESKTHYIO U UCCIEA0BATEIBCKYIO IE€SITEIbHOCTh UHINBHUIYAIbHO
Y B TpYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIEe yUeOHbIE HeiiCTBUSA
ba3oBble JJornueckue aeiiCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh U AKTYyaJIUM3UPOBATH MPOOJIEMY, paccMaTpUBaTheE
BCECTOPOHHE;

ONpPEACNATh IEIN JESITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUM UX JTOCTHXKCHUS;
BBISBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpUBAEMbIX (PHU3UUYECKUX
SIBIICHUSX;

pa3palaTbiBaTh IUIAH pEIICHHS NPoOJeMbl C Y4€TOM aHalIW3a HWMEIOIIUXCS
MaTepUANIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIIBHOCTb, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MOCEACTBUM IESITEIHLHOCTH;

KOOPJAMHUPOBATh M BBINMOJHATH PaOdOTy B YCIOBHUSAX PEabHOT0, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBareibCKue 1eMCTBUS:

BJIQJICTh HAYYHON TEPMUHOJIOTHUEH, KITFOUEBBIMU MOHITUSIMUA U METOJIaMU(U3UIECKON
HayKH;

BJIQJICTh HaBbIKAMU YYE€OHO-UCCIIENOBATEILCKOW U TPOEKTHOM JCSATEIBHOCTH B



o0nactu U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB
pereHus 3a1a4 (PU3NIECKOTO CoEPIKaHMs, MPUMEHEHUIO PAa3IMYHBIX METOIOBIIO3HAHMSI,

BJIQJICTh BUAAMH JCATCILHOCTH IO TOJYYEHHUI0O HOBOTO 3HAHUS, €T0 WHTEPIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsIX,B TOM YHCIE MPH
CO37IaHUH YUEOHBIX TIPOEKTOB B 00J1acTH (DPU3UKH;

BBISBJISITH TIPUYHMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3MPOBATh 3a]ady, BBIABUTATH
TUNO0TE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI JUIs JI0Ka3aTebCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHUS;

aHAIIM3UPOBATh IOYYCHHBIE B XOJ€ PEIICHUS 3aladdl Pe3yJIbTaThl, KPUTUICCKH
OIICHUBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHON JEATEIHHOCTH,
B TOM YHCJIC TIPU U3yUYECHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlASIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCUTh  3HaHUA 10  ¢GuU3MKEe B  MPAKTUYECKYI0  00JacTh
KU3HEICATCITHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel; BBIIBUTaTh HOBBIC
UJeu, TpejuiaraTh OPUTHHAIBHBIC TOJXOJbI U PEIICHUS; CTAaBUTh MPOOJIEMbl U 3aJayH,
JIOITYCKAFOITNE AIbTCPHATUBHBIC PEIICHUS.

PatGora c undpopmanmeii:

BIAJCTh HABBIKAMH TONy4YeHUs uWHopManuu (QU3NISCKOTO COACpXKAHUSA U3
WCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOSITEIIBHO  OCYIIECTBIISATH IIOWMCK, aHAJW3,
CUCTEMATH3AIMI0 ¥ HWHTEPHpETalui0 HWHPOPMAIMM PA3JIUYHBIX BHAOB U  (QopM
MIPEICTABIICHHS;

OIICHUBATh JIOCTOBEPHOCTH MH(OPMAITUY;

WCIIOJIB30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM B
pEIICHNY KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIlMOHHBIX 3a7a49C COOJIIOICHHEM
TpeOOBaHUI HAPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHUEHBI, PECypCcOCOepeKeHHs,
MPaBOBBIX U ATUICCKUX HOPM, HOpM MH(POPMAITMOHHOM 0€301TaCHOCTH;
co37aBaTh TEKCThI (PU3MUECKOTO COJECpPKaHUS B pa3IMUHBIX (QopMarax ¢ Y4IETOM

Ha3HA4YCeHUsT WMHPOPMAIUM U I1EJEBOM ayJuTOpUM, BHIOMpPAs ONTUMAILHYIO (OpMYy



NPEACTABICHUS U BU3YAJIU3ALIAH.
KoMMyHuKaTHBHBIE YHHBEpCcAJIbHbIEe y4eOHbIE eiiCTBHA:

OCYIIECTBJIATH OOIIEHNE HA YpOKax (U3HKU U BO BHEYPOUHOM JEATEILHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYallU U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCITOJIH30BATh MTPEUMYIIECTBA KOMAHTHON U MHINBHUTyJIbHON PaOOTHI;

BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBUI C yIETOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEMN Ka)KOT0 WICHA KOJJIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOM JEATENbHOCTHU, OPTraHU30BBIBATH U KOOPJIUHUPOBATH
NEUCTBUS MO €€ NOCTHXKEHUIO: COCTABIIATH IUIAH JIEWCTBUM, PACHIPEACIATh POJIH C YUETOM
MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXXJOTO yYaCTHUKA KOMaHJIbl B OOIIMIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATH UIEH C TTO3UIIMU HOBU3HBI, OPUTUHATILHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE MOBEJICHHE B PA3IMYHBIX CHUTYaIUSX,
MPOSIBIIATh TBOPUECTBO U BOOOpaXKEHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcajibHble Yy4eOHblIe NeiiCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIAThH MO3HABATEIBHYIO JIESITEIHLHOCTh B 00JIACTH (PUBUKHU U
aACTPOHOMUH, BBISBISTH TPOOJIEMBbI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH TUIaH PEIICHUS] PaCUETHRIX U KAYECTBEHHBIX 3aja4, TUIaH
BBITIOJIHEHUSI TIPAKTUYECKON pPabOThl C y4€TOM HMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U NMPEANOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacHIMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH3a
pelIeHue;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;



Croco0CTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYyAULIIMH B 00JacTH (DU3MKH,
MIOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBbIH HHTEJLICKT:

JABaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATEIIBHOCTh,0LICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIa/ICTh HABBIKAMU MTO3HABATEIILHON PeQIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIh30BaTh MPUEMBI peIIeKCHH ISl OIEHKH CHUTYyallid, BHIOOpAa BEPHOTO
pelieHus;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO UX CHUKECHUIO;
[IPUHUMATh MOTHBBI M apPryMEHTBhl JIPYTUX [PU AHAIU3E PE3yJIbTATOB JESITEIbHOCTH;
MIPUHUMATH ce0sl, TOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M APTYMEHTBI JAPYTUX MPU aHAIW3E PE3YyJIbTATOB JIESITEIBHOCTH,
MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIUOKH.

B nmpouecce mOCTMXEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA MPOTPAMMBI IO
bu3uKe U1 YPOBHS CPEAHETO O0IIero 00pa3oBaHus Y 00y4arOlUXCsl COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, MPEANoaraiomuicopMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IOHHUMAaTh CBOE HMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIPaBJICHUS PA3BUTHA COOCTBEHHOUW SMOIMOHAIBHOU c(hephl, OBITH
YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUSA,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, yYMEHHE  NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHUE, CIIOCOOHOCTh aJIallTUPOBATHCS K AMOIIMOHAILHBIM
W3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILMHU, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHUKEHUIO LIEJIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE I€MCTBOBATH, UCXOAS U3 CBOMX BO3MOKHOCTEN;

AMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTHUX,
VUYUTHIBATh €Tr0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHMUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTHh BBICTPAUBATh OTHOIIEHUS C

JIPYTUMU JTIFOABMU, 3a00TUTHCS, TIPOSIBISATH MHTEPEC U pa3perniaTh KOHQIUKTHI.



IHPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCS YMEHUM:

JEMOHCTPUpPOBaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B IIPAKTUYECKOM ACATEIBHOCTHU JTHOJEH;

YUUTHIBaTh TPAHUIIBI PUMEHEHHUS U3yUYEeHHBIX (U3NYECKUX MOJENCH: MaTepuaibHast
TOYKa, MHEpIHUaIbHAs CHUCTEMa OTCYETAa, aOCOIIOTHO TBEPAOE TENIO, HJICANBHBIN Tas,
MOJIENIN CTPOEHHUS ra30B, )KUJAKOCTEH U TBEPABIX TEJI, TOUCUHBIN 3JIEKTPUYECKHUN 3apsij IpU
pelieHun PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (hpu3nuecKue sIBJIEHUs (TPOIeCcChl) U OOBSICHITh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECKOW TEOPUHU CTPOEHHUS BEIIECTBA UDJIEKTPOAUHAMUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE MaJeHUE Te,
JIBW)KCHHE TI0 OKPY>KHOCTH, HWHEpLUs, B3auMoJehcTBUE Ten, Tuddys3us, OpOyHOBCKOE
JBUYKEHUE, CTPOCHUE JKUJKOCTEN U TBEPBIX TeJl, UBMEHEHHE 00BbEMA TeJl ITPU HAIPEBAHHUH
(oxylaxaeHuu), TEIJIOBOE paBHOBECHE, MHCIapeHHe, KOHJACHCcalus, IUIABJICHUE,
KpUCTAJUIM3alMsl, KUIIEHHWE, BJIAXKHOCTh BO3/yXa, NOBBIIICHUE JABJICHUS Tra3a IpPU €ro
HarpeBaHuM B 3aKpPbITOM COCYyJ€, CBSI3b MEXKIY IapaMEeTpaMu COCTOSIHMS ras3a B
M30IpoLeccax, IEKTpU3als Tell, B3aUMOJEHCTBUE 3aps/I0B;

ONMKCHIBATH ~MEXAaHUYECKOE JIBJKEHHE, MCHOJb3yd (HU3UYECKHE BEIMYMHBIL:
KOOPAMHATA, ITyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CUJIA, UMITYJIbC TENA,
KMHETUYECKasi HEepPIus, NOTEHUUaIbHAsl SHEPrusi, MeXaHudeckas paboTa, MeXaHUYecKas
MOIIIHOCTh; MpPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HMCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS U EAMHHULI, HaXOAUTh (OPMYIJIbI, CBSA3BIBAIOIINE JAHHYIO
(HU3HYECKYIO BEIMUUHY C APYTMMH BEINYNHAMUY;

ONMCBHIBATh M3YYEHHBIC TEIUJIOBBIE CBOWCTBA TEJN W TEIUIOBBIE SBJICHUS, MCIOJb3YS
¢u3nyueckrue BENMYMHBL: JABJICHHE Ta3a, TeMIlepaTypa, CpeaHss KMHETH4YEeCKas SHeprus
XAa0TUYECKOIO JBMKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJMYECTBO
TEIJIOThl, BHYTPEHHsSsI B3Heprusi, pabora raza, KO3(QQPUUUEHT TMOJE3HOTO JEHCTBUS

TCILZIOBOI'O ABHUTATCIIA; IIPWM OIIMCAHHKW IIPAaBUJIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/If/'I CMBICJI



UCIIOIb3YEMbIX  BEJIMYMH, HX OOO3HAYCHUS M CIUHMIBI, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIMUHUHY C IPYTUMHU BEITUIMHAM;

OMHUCBHIBATh HM3YYEHHBIC DJJICKTPUYECKHE CBOMCTBA BEIIECTBA W DJICKTPUYCCKUE
saBiCHUS (TIPOIIECCHI), HCMONB3YS (PU3MYECKUE BEIMYMHBL: DJEKTPUUECKUN 3apsiji,
ANEKTPUYECKOE TIOJIe, HANPsDKEHHOCTh TIOJISI, MOTEHIIMAJ, Pa3HOCTh IOTEHIIMAJIOB; TIPH
OTMHMCAaHUU TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIONB3YEMBIX BEJIWYUH, HX
0003HAUEHUS W CIWHHUIIBI; YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIONINE JTAHHYIO (PU3HUECKYIO
BEIIMYUHY C IPYTHUMH BEIMYNHAMU;

aHAJM3UPOBATh (PU3HMUECKUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (HU3NUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMUpHOTO TsAroteHus, [, I u III 3akonsl HeroTOHA, 3aKOH COXpaHEeHUS
MEXaHMYECKON HSHEPryuu, 3aKOH COXpaHEHUsS HMIYJbca, MPUHIUIN CYIEPIO3UIIMH CHII,
MIPUHIIAI PABHOMPABUS HMHEPLUHUAIBHBIX CHCTEM OTCUYETA, MOJICKYJISIPHO-KHHETHYECKYIO
TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3h CPEAHEH KUHETHYCCKON SHEPIHH
TEIUIOBOTO JIBMKEHHS MOJIGKYJ ¢ aOCOJIOTHOM TeMmIepaTypod, IIepBbIA 3aKOH
TEPMOJMHAMHKH, 3aKOH COXPAHCHHUS DJCKTPUYCCKOTO 3apsna, 3akoH KymoHa, mpu sTOM
pa3nyath CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTEeMaTHUYeCKOE BBIpaXKEHUE H
ycioBus (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIUAIBI JCHCTBUS MAIlWH, MPUOOPOB W TEXHUYECKHUX
YCTPOMCTB; pa3InyaTh YCIOBUS MX 0€30MaCHOTO HMCIIOJIB30BaHUS B TIOBCETHEBHOM KM3HH,

BBITIOJTHATH DKCIIEPUMEHTHI 10 MCCICAOBAHUIO (PU3NUYECKUX SBICHUHA M TIPOIECCOB C
UCITOJIb30BAaHUEM TIPSAMBIX, M KOCBEHHBIX HW3MEPCHHH, TpPH 3TOM (HOPMYIUPOBATH
npobiieMy/3agadyy HM THUIIOTE3y YYEOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYTI0BaHHUS, POBOIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMBIC U KOCBEHHBIC M3MEPCHHUS (PH3UUECKUX BEIWYHH, MPH STOM
BBIOMpaTh ONTUMAJIbHBIN CITOCOO M3MEPEHMS M MCIIOJb30BaTh N3BECTHBIC METOIbI OIICHKU
IIOrPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXIy (PU3MUECKHMMH BEIMYMHAMU C HUCIOJIb30BAaHUEM
MPSAMBIX HU3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKHX BEJIIMYWH B BHJE TaOIWIl W TpaduKoB, HeIaTh

BBIBOJBI 110 pE3yJibTaTaM HCCIICTOBAHUSA,



coOJII01aTh MpaBuiia 0€30MacCHOr0 TPyAa MpU MPOBEIECHUU MCCIEOBAHUNA B paMKax
y4eOHOr0 3KCHEPUMEHTa, Yy4eOHO-UCCIIEOBATENbCKON U MPOEKTHOM JAesITeThHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pyA0OBaHUS;

pemaTrh pacuy€THbIe 3a7a4d C SIBHO 3aJlaHHOM (DU3MYECKOW MOJIENbI0, MCIOJIb3YS
(busznueckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAINM3a YCJIOBHS 3a7aul BHIOMPATh
(bU3MYECKYI0 MOJIENb, BBIICIATh (PU3NYECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIC IS
e peleHus, MPOBOAUTH PacdYETbl M OIEHUBATh PEaJbHOCTh MOJYYEHHOTO 3HAYCHUS
(M3UYECKON BETHMYUHBI;

pemaTrh KadeCTBEHHBbIE 3aJaud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
[ENOYKY PACCYXACHHUI C OMOPOM Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PUBNIECKUE
SBJICHUS;

UCIOJIB30BaTh MpPH PELIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETAIINH U MPEACTABICHUSyIeOHON U
HAYYHO-TIOMYJIIPHOW MH(OpMalK, MOTYYEHHON U3 Pa3iMuHbIX UCTOYHUKOB, KPDUTUYECKU
aHAJIM3UPOBATH MOIydaeMyto nHpopMaImio;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKMX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIET0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW KHU3HU MAJIs
oOecrieyeHuss 0€30MacHOCTM TMpu oOpalieHMM ¢ OpudopaMu W TEXHUYECKUMU
yCTpOMCTBaMH, IJIsi COXPAHEHHS 370POBbsI W COOMIOJACHHS HOPM OSKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEH CpeJIc;

paboTaTh B TpyNIe C BHINOTHEHHUEM PA3IUYHBIX COIMANBHBIX POJICH, MIIAHUPOBATH
paboTy IpynMbl, pallMOHAIBHO PACHPENENATh 00I3aHHOCTH U IJIAHUPOBATh AEATEIbHOCTD
B HECTAHJAPTHBIX CHUTyalUsX, aJeKBaTHO OIICHUBATh BKJAJ KaXXJOrO U3 YYaCTHHKOB

IpyNIbl B pEHICHUE PacCMAaTPUBAEMON MPOOIIEMBI.
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