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NOACHUTE/IbHAA 3ATNTUCKA

[Iporpamma 1o Qusuke 0a30BOr0 YpPOBHSI Ha YpPOBHE CpEeAHEro oOIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHHM U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 0Opa3oBaTelbHON MporpaMmsbl, npeacraBieHHbIX B PI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHIIETIIMK TIpernojiaBanus ydyeoHoro npeamera «Dusuka» B 00Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTeIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOW KapTuHbl Mupa oOyuvaromuxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM pe3yJibTaTam
oOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOAUMOCTh pealu3aluyd MEXIPEIMETHBIX
CBA3eH (U3MKKM C €CTECTBEHHO-HayYHbIMM YYE€OHBIMU TipenMeTramu. B Hel
OTIPE/ICIISAIOTCA OCHOBHBIE LIETM M3y4YeHUs (PU3MKH Ha YPOBHE CPEAHEro 0OIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarpeMETHbIC, TPeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

e INTAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3MKK Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHHUS;

e coziepkaHue yueOHoro npeamera « @u3ukay 1o rojgaM o0yueHusl.

duzrka Kak Hayka O Haubojee OOIIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
Ka4yecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. LlkonbHbIN Kype PpU3ukn — cucTeMooOpazyronmi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBbKY (PU3MUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
dbu3udeckorr reorpadueid W actpoHomued. lcmomp3oBaHME W AKTHBHOE
npuMeHeHne  (PU3MYeCKUX 3HAHWM  OmpenenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMI B cdepe HHEPreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TMOJIy4YeHHUs] HOBBIX MAaTepHaliOB C 3aJaHHBIMU CBONMCTBAMHU U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJd B (hOpMHpOBaHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydYarommuxcs, B (pOPMHUPOBAHWE yYMEHUN NPUMEHSTH
HAyYHBIA METO/I IO3HAHUSI TIPY BBITIOJIHEHUH UMH YI€OHBIX UCCIICTOBAHMM.

B ocHoBy kypca ¢Gu3uMKM Ui YPOBHSI CpelHEro oOIiero ooOpa3zoBaHUs
NOJIOKEH PAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaThb KakKk MPUHLHUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBMU C HEW MaTepual Kypca (U3UKA
o0beMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBisieTCs
dbopMHpoOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMATa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢bu3uku Cc pa3BUTHEM OOIIECTBa, a TakkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU ITpoOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ©dusuku mpeamnosiaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TPHIIOKCHUI
U3YYCHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcsi TMOCPEICTBOM BBEICHUS JJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKKe OOCYXKICHUSI
po0JIeM palMOHATBLHOTO MTPUPOIOTIOIL30BAHMS U DKOJIOTHIECKON 0€301TacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpE TOCTPOCHHS (U3UUECKOU TEOPHH, PoJi (DyHIAMEHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIaAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHWCAHHWS ECTCCTBEHHO-HAYYHBIX SBICHUA W
IIPOIICCCOB).

CucTeMHO-eSTENbHOCTHBIN TIOJIX0/T B Kypce (DM3UKU peaTu3yeTcsl Mpexke
BCEr0 3a CUET OpraHW3alid IKCIEPUMEHTANBHOU ACSITCIBHOCTH O0YyYarOIIUXCH.
Jlns  6a3oBoro ypoBHS Kypca (PU3UKH — OTO HCIHOJIB30BAHUE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCHEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CIHUCOK YUYCHUYECKHUX
MpaKkTUYECKUX padoT. BrigeneHne B ykazaHHOM TiepedHe JTabOpaTOPHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS ©  OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHus KaOuHera ¢usmku. Ilpm d>ToM  oOecreunBaceTCsS  OBJIAJICHHE
OOyJaroOIMMUCS YMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
PEIJI0KEHHBIX TUIIOTES.

bonbimoe BHMMaHHWE YACISIETCS PEIMICHUIO PACYETHBIX W KAdYeCTBEHHBIX
3amau. [Ipu 3TOM 11 pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETBIO, MTO3BOJISIONINE IPUMEHATh U3yUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasleia Kypca, TaK U HUHTETpUpPYs 3HAHHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a/JaHMs HA
0OBsCHEHHE TpPOTEeKaHUsl (U3UYECKUX SIBJICHUM U TPOILIECCOB B OKPY’KAIOIICH
KU3HH, TpeOyronme BBIOOpPa (U3UYECKON MOJEHH ISl CHUTyaIllud TPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHHUECKOMY oOecredeHnio y4eOHOro rmpoiiecca 0a30BBIi YpOBEHb Kypca
(GU3UKK HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHIX
NpeIMETHOr0 KaOuHeTa (U3HKUA WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro IuMkia. B kaOuHere (U3NKU TOIDKHO OBITH
HEO0O0XOoIMMOe J1abopaTopHOE O0OOpYAOBaHUE JJIS BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKe YICHHYECKUX MPAKTHYCCKUX padOT W IEMOHCTPAIIMOHHOE
obopymoBaHUE.

JleMOHCTpallMOHHOE  000pyJ0oBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MHUHHUMAJIBHONH JOCTATOYHOCTH M  O00ECIeUMBAaCT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe 10 (HU3MKE KIFOUYEBBIX JIEMOHCTpAIMi IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUM U  MPOIECCOB, OMIHUPUYECKUX
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpyIOBaHHE [JiI YUYEHUYECKUX MPAKTHUYECKUX PpadoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYMBACTCS B pacueTe
OTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
nabopatopHOro 000pYyNOBaHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTAOOpaTOPHUi.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKU B 001IEM 00pPa30BAHUHU SBIISFOTCS:

e popMUpOBaHUE WHTEpPeCa U CTpPEeMJICHHS OOyYaronuxcsi K HaydYHOMY
W3YYCHUIO TPUPONBI, PA3BUTHE HMX HMHTEIVICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJ]IC MO3HAHUS U (HOPMHUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

 hopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yybTaTa U3y4eHUs OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMupoBaHHME yMEHUH OOBSICHATH SBICHHUS C  HCIIOJB30BAaHUEM
(bU3NYEeCKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TPEACTABICHUA O PONM (PUBUKU JUIsI PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX lenei 00ecrednBaeTCsl PElIeHHEM CIEAYIOIUX 3a7ad B

mpoIiecce n3ydeHus Kypca Pu3nku Ha ypoBHE CpeTHero 001ero oopa3oBaHus:



e MPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOIUX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsIX, BKJIIOYAs MEXaHUKY, MOJEKYIIpHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI acCTPO(PHU3UKH;

e popMupOBaHWE yMEHUW TNPUMEHATh TEOPETUUYCCKUE 3HAHUA  JUIA
OOBsCHEHUS (PU3NYECKUX SBICHUW B TPUPOAE U IS TPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaAMOCTOSTEIHHOE
co3zanue GU3NYECKON MO, aIeKBaTHON yCIOBUSM 3aa4H;

e IOHMMAaHWE (PU3NUECKHX OCHOB W TMPHUHITUIIOB JCHCTBUSA TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPY>KAOIIYIO
cpeay;

¢ OBJIQJICHUE METOJAMH CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bu3MYeCKuX SKCIEPUMEHTOB, aHaJIW3a W HMHTEpIpeTanuu UHGOpMaIH,
OTIpeeNIEHNS TOCTOBEPHOCTHU MOyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHHUE YCIIOBUM [JIsl Pa3BUTUS YMEHUN NPOEKTHO-MUCCIIEI0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraemerii B mporpamMMe Mo (U3HKE TMEpeueHb Ja0OpaTOPHBIX W
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
poBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB C YYETOM MHIAUBHUAYyATbHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.



COAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Paspen 1. dusmnkau meToabl HAy4YHOro Nno3HaHuA

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKAOLIETO
mupa. Ponp dSkcnmepuMeHTa M TEOpMHM B NPOLECCE ITO3HAHUSA ITPUPOJBI.
DKCIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUW W TpoleccoB. HaydHble THMOTE3bI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHbI
MHPA, B IPAKTUYECKON EATENBHOCTH JOJEH.

LemoHcmpayuu

AHanorospie H I_[I/I(prBBIe HN3MCPHUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHEIC
JaTYHKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXaHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOUKHM, HUX MPOEKIMU HAa OCU CHCTEMBI KOOPIUHAT.
CioxxeHue nepeMenieHnil U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHOE nBIKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U I[EepeMElICHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoboaHOe nageHue. Y CKopeHrue CBOOOHOTO NaiCHUsI.

KpuBonuuenHoe  nBuxkeHue. J[BWKEeHHME  MATEpUAIbHOM  TOYKHA IO
OKPYKHOCTH C OCTOSHHOU IT0 MOAYJIKO CKOPOCTHIO. YTJIOBAsi CKOPOCTb, TMHEHHAS
ckopocTh. [lepnoa u yactora obpaiienus. LlenTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeayn.

LemoHcmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanre ABMKEHUH C UCITOJIH30BAHUEM ITPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTRBE.

HabGmronenue aBmxeHus: Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepeHune yckopeHus cBobogHOro nageHums.
HanpaBneHue CKOpOCTU NpuU ABUKEHUU MO OKPYKHOCTH.
YueHuueckuli skcrnepumeHm, nabopamopHsie pabomel

V3ydyeHre HEpaBHOMEPHOI'O JIBMIKCHHS C LIEJBIO OIMPEICICHHS MIHOBEHHOM
CKOPOCTH.

VccnenoBaHre COOTHOIICHHS MEXIY IyTSAMH, MPOHICHHBIMH TEJIOM 3a
IOCJICIOBATEIbHBIC paBHbIE MPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPCHHOM
JBYOKCHHUH C Ha4aJIbHOW CKOPOCTBIO, PABHOKM HYJIIO.

V3ydeHne ABMKCHHS [IApUKa B BA3KOU KHIKOCTH.

M3y4yeHue NBMKEHHS Tejla, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocutensHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Herotona.
NHepunanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [lpuniun cynepnosunuu cwi. Bropoit 3akon HeroToHa
IUIsl MaTepuaabHOM Touku. TpeTuit 3aKkoH HproToOHA 11 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tspkectu. Ilepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHus (okosi, CKoybxeHus1, kaueHnus ). Cuia tpenusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpenus.
Cuta conpoOTUBIICHUS MIPU IBUKEHUHU TEJIa B dKUJKOCTH WM rase.

[TocTtynaTensHOE U BpalaTeaIbHOE IBUKEHUE a0OCOIFOTHO TBEPAOTO TEa.

MoOMEHT CHuJIbI OTHOCUTENIBHO OcCH BpaimieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPIOTO TEIIA.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

SIBneHune nHepIuu.

CpaBHeHHEe Macc B3aUMOJICHCTBYIOIINX TEJ.

Bropoii 3axkoH HerotoHna.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Jiepopmariuu.
HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.
CpaBHeHHME CUJI TPEHUS TTOKOSI, KAUEHHUS U CKOJIbKECHUS.
Ycnosua paBHoBecua TBEpAOro Tena. Buabl pasHosecusa.
YyeHuyecKul akcnepumeHm, 1abopamopHsie pabomei
N3yyeHune aBuxKeHUA 6pycKa No HAaKNOHHOM NOCKOCTU.



HccenenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHMKAIONIMX B IMPYKUHE U
PE3MHOBOM 00pa3iie, OT ux JeopMaruu.

HccnenoBanre yCIIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOUIETO OCh
BpaLlCHHUS.

Tema 3. 3akonsl coxpanenus 6 mexaHuke

Nmiynbc MaTepuaibHOM TOYKHM (Teda), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cHIbl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pa6ora cuibl. MOIIHOCTD CHITHI.

Kunernueckass s3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPIUs YOpPYro
nehopMUpOBaHHON  TpYyKWHBI.  [loTeHnmanbHass 2Heprusi Tejda  BOJIU3U
ITOBEPXHOCTHU 3EMJIH.

[loTeHnuanbHple W HEMOTCHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXAaHUYECKON YHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHUE: BOJOMET, KOIIED,
MPY>KUHHBIN MTUCTOJET, IBUKEHUE PAKET.

LemoHcmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOEC nBUMKEHHE.

[lepexoq MOTEHIUATBHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.
YyeHuyecKul aKkcnepumeHm, 1abopamopHsie pabomeol

N3y4yenune abCOMOTHO HEYTIPYTOTO yaapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ U3BMEHEHHEM MEXaHMYECKON SHEpPruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka U TepMOIUHAMHKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aMMOJCHCTBUSL 4YacTHUIl BellecTBa. Mozenn CTpOeHusi Tra3oB, XUIKOCTEH H
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pasmepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUU HACAIBHOTO Ta3a. AOCOJIOTHAs TeMIlepaTrypa Kak Mepa
CpPEIHEW KHHETHYECKONW SHEpPrMM TEIUIOBOrO JBMKEHUs dactull rasa. lllkama
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akoH JlanbToHa. M30omponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE H30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

LemoHcmpayuu

OneIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OmnpiThl 0 AUGGY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WILTIOCTPpUPYIOIIas TPUPOTY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
M30MPOIIECCHI.

YyeHuyecKul aKcnepumeHm, nabopamopHsie pabomel

Omnpenenenre Macchl BO3AyXa B KJIIACCHOH KOMHATe Ha OCHOBE M3MEpPCHUU
00BEMa KOMHATHI, TaBJICHHS ¥ TEMIIEPATypPhl BO3TyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXTY TTapaMeTpaMH COCTOSTHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHaAMuUKU

TepMmoaunHamuueckass cucrema. BHyTpeHHssE SHEpPrus TEPMOJIUHAMUYECKOU
CUCTEMBI U cTIoco0bI €€ n3meHeHus. KommuecTBo temnoTsl U pabora. BHyTpeHHss

SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIUS, U3TyUyeHUE. Y IeTbHasl TeMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 aaumabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHnre TepBOTO 3aKOHA TEPMOJMHAMHMKK K wH3omporieccaMm. [ 'paduueckas
MHTEpIIpeTalus paboTh rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTuMocTh TPOIECCOB B MPHUPO/IE.

TerutoBbie MamuHbL. [ IpUHIMITBEI AEWCTBUS TEIUIOBBIX MAIIUH.
[IpeoOpa3zoBanusi >HEPrUM B TEIUIOBBIX MammHaX. Koadduiment mnoae3Horo
nerctBug TtemoBoil mammHbl. [Hukn KapHo u ero kosd@uimeHT mojie3HOro
JEUCTBUSA. DKOJIOTHYCCKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA H NPAKTHUYECKOE IIPUMEHEHHUE. JIBUTATEND
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIULMOHED.
LemoHcmpayuu

V3MeHeHHe BHYTPCHHEH HSHEPruM Tejla MPH COBEPIICHHH pPAaOOTHI: BBLICT
npoOKkM W3 OYTBUIKM IIOJ JCHCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHwe 3¢upa B
JATYHHOU TPYOKe MyTEM TpeHUS (BUIACOICMOHCTPAIIHS).

V3MeHeHne BHYTpEHHEH SHEPTUH (TeMIIepaTyphl) Tejla Py TeIuIonepeaaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3JYLIHBIM
OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATENISI BHYTPECHHETO CTOpPaHUs, PEaKTHBHOTO
JIBHTATEIIA.

YueHuyveckuli skcnepumeHm, nabopamopHeie pabomsoi

N3mepeHue yaenbHON TeMI0EMKOCTH.

Tema 3. Aecpezammnvie cocmoanusa eeutecmea. Pazosvie nepexoowvl

[TapooOpa3zoBanue u koHaeHcamus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHBbIA mnap. YaelbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPaTyphbl KUTIEHUSI OT AaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUIU3aIus. Y ieJibHas TerjoTa miasineHus. Cyomumarusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUH.

LemoHcmpayuu

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIAXKHOCTH.

HaOmroieHre HarpeBaHus ¥ IUIABJICHUS KPUCTAIIMYSCKOTO BEIIECTRA.
JleMoHCTpauus KpucTasioB.

YuyeHuuecKul skcnepumeHm, nabopamopHsie pabomel

HBMCpCHI/Ie OTHOCHUTEIBbHOM BJIA)KHOCTHU BO3ayXa.

Pa3znen 4. DnekTpoauHAMUKA
Tema 1. dnekmpocmamuka
ONeKTpu3alus Tel. OJEKTpUYECKUi 3apsia. JBa Buaa »IEKTPUUYECKHUX
3apsiioB. [IpOBONHMKHK, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3aps/a.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodyedHbli 3JIeKTpUUECKUN 3apsi.
OnekTpudeckoe noje. Hanpsok€HHOCTD anekTpuyeckoro mojst. [Ipunmun



CYINEPIIO3ULIMK JJIEKTPUUECKUX MOoJed. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
TTOJISL.

PaGora cunm  anekrpocratmueckoro  moas.  [lorenuman.  PasHocTb
NOTCHIMAIOB. IIpOBOJHMKM M JIUANEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckass MPOHULAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
OHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

TexHU4ecKue YCTpPOWCTBA M NIPAKTUYECKOE INPUMEHEHME: DJIEKTPOCKOII,
ANEKTPOMETP, SJEKTPOCTATHYECKass 3alluTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
KOHJIEHCATOp, KONMPOBAJIBHBIN anmnapar, CTpPYWHBINA IIPUHTED.

LemoHcmpayuu

YCTpOUCTBO M IPUHLIUII ACHCTBUS DIEKTPOMETPA.

B3auMmopaencTBre HadIEKTPU30BaHHBIX TEJ.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATHYECKOM MOJIE.

DIeKTpOoCcTaTHYECKas 3alIUTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIOLIAIN
IJIACTUH, PACCTOSIHUSA MEXIY HUMU U TUJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOPa.

Yueruyveckuli skcnepumeHm, nabopamopHsie pabomel

N3mepeHne 3IeKTpOEMKOCTH KOHIAEHCATOpa.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toxu 6 paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsxenue. 3akon OMa 115 ydacTKa LEIu.

DONEKTPUYECKOE CONPOTUBJICHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapAILIEIBHOE, CMENIAHHOE COCINHEHUE MIPOBOJHUKOB.

PabGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenua. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAs CUJia MU BHYTPEHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA.

3akoH OMa 1151 TOJIHOM (3aMKHYTOM) 2iieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAINIOB OT Temrneparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CobOcTBeHHass  u IpUMECHAsT  IPOBOAUMOCTH
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] JUCCOLMALMS. DIEKTPOIIH3.



DnekTpuyeckuidi Tok B ra3ax. CaMoCTOSTENbHBI M HECAMOCTOATENbHBIH
paspsa. Monnus. [1nasma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: aMIIepMETp,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

LemoHcmpayuu

N3MepeHue CUiibl TOKAa U HAIPSIKEHUS.

3aBUCUMOCTh COMPOTHUBIICHUS [UIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
ILJIOIIA/U TTONEPEUYHOr0 CEUCHUS U MaTepurala.

CMmernianHOE COeIMHEHUE MPOBOTHUKOB.

[IpssMoe wm3MepeHne dIeKTpOABWKyLed cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOI0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH COIIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHhI.

[TpoBOAMMOCTD DJICKTPOIUTOB.

HckpoBoii pa3psig 1 NpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JIMO/IA.

YyeHuyecKul aKcnepumeHm, nabopamopHsie pabomel

N3yyeHue CMEaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 37aeKTpOABUKYILEH CHIIbI UCTOYHHKA TOKAa M €ro BHYTPEHHETO
COTIPOTHUBIICHUSI.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4€TOM COJEp>KATENbHBIX MEXKIIPEIMETHBIX CBSI3€i C KypcaMd MaTeMaTHKH,
OMONIOTHH, XUMUH, Teorpa(rul ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAY4YHBIH (PakT, Turmore3a, (u3nyecKas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl YypaBHEHMH, JuHEHHas QyHKUus,
napabona, runepOosia, ux rpaguKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIHH:
CHUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECCTBO,
BEKTOPHI M UX MPOCKIIUN Ha OCH KOOPJINHAT, CII0’)KEHHE BEKTOPOB.

bBuonocus: mexanndyeckoe IBIKEHUE B XKMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPTraHU3MOB (BUABI TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B KUBOI MIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TETJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U



ra3oB, DJJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOIUTUYECKAS IAUCCOLMALINS,
raJbBaHMKA.

l'eocpaghus: B1axXxHOCTh BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozus: NMpeoOpa3OBaHUE JIBUKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHHUs B TEXHUKE, IOMIIUIIHUKU, WCIOJIb30BAHUE 3aKOHA COXPaHECHUSA
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JpPYTHUE), JBHUraTeilb BHYTPEHHETO
CropaHus, mapoBasi TypOrHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpHUAIOB, B TOM YHCIIE HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHBIE pUOOPBHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJIbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHUA

OcBoenune yudeOHOTO Tpenmera «DPu3nMKa» HA YPOBHE CPEIHEro OOIIero
oOpazoBanus (0a30BbIi YPOBEHB) JOIKHO OOECIIEUNTh HOCTHKEHUE CIICTYFOIIIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, pacUIUpPeHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEILHOCTH B MPOILIECCE PEATM3alMU OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATENBLHOM JEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kaIaHCKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOLIEYETOBEYECKMX TYMAHUCTHYECKUX U
JNEMOKPATHUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TI'PAXKAAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alluu;

YMEHHUE B3aUMOJIEMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOMN AESATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOMU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAaPCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
NESATEIbHOCTU YYEHOTI0;

OCO3HAHUE JUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero Gu3n4ecKo HayKe;



5) Tpya0BOr0 BOCTIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1acTU
($u3MKKN Ha TPOTSKEHUU BCEH KU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI0OAIBHOTO
XapakTepa dKOJOTMYECKUX IpooiieM;

IIJJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpeHnue ONbITa ACATEIBHOCTH JKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIONIIUXCS 3HAHUM 110 QUBHUKE;

7) HEeHHOCTH HAYYHOTO TO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUYECKON HAYKH;

OCO3HAaHHUE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTh B IIpoOLECCe
U3y4yeHUs  (QU3MKA  OCYLIECTBISITH  NPOEKTHYI0 U HCCIEA0BATEIbCKYIO
NEATEIBHOCTh UHAUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

Mo3HaBaTenbHble YyHUBEpCcaabHble yyebHble aeicTeua
Ba3oBble norMyeckue AencTemA:

CaMOCTOSITeILHO  ()OPMYJIMPOBATh M aKTyallU3UpOBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEsATh LEIU AEATCIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,

BBISIBJIATH  3aKOHOMEPHOCTH UM MPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(U3UYECKUX SBJICHUSX;

pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MMEIOIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B IESITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUMN IESITEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBIIONHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

Bba3zoBnble ucciaenoBatrejabCcKHe JeiCTBUA.

BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU

bu3uYeCKO HAYKH;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00siacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB pelieHus 3a/iay (U3UYECKOTO COJEpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB ITO3HAHWSI;

BIAJCTh BHWJIAMH JEATCILHOCTH 110 TIIOJYyYEHHWIO HOBOTO 3HAHWS, €ro
UHTEPIpETAlli, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN yIeOHBIX TPOCKTOB B 00y1IacTu (pU3uKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHl MJisl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHUM, 3aaBaTh TapaMeTPhl U KPUTCPUH PEIICHIS;

aHAIM3UPOBAaTh TIOJNYYCHHBbIE B XOJAEC PpEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MECHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWUA 10 (HU3UKE B TMPAKTHIECKYIO 00JIacTh
KU3ZHENIEATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAILHBIC ITOX0IbI U PEIICHUS;

CTaBUTH TIPOOJIEMBI U 3a]1a4H, TOTYCKAIONTUE AIbTEPHATHBHBIC PEIICHUS.

Pab6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJyYCHHS] MHPOpMAIUU (PU3NIECKOTO COJCPNKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAJU3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WHDOpPMAIMU Pa3IWYHBIX BUIAOB U (popMm
MIPEACTABIICHHS;

OIICHUBATh JIOCTOBEPHOCTh MH(MOPMAITNH;

UCIIOJIb30BaTh  CPENCTBA  WMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIIEHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpEKEHHUS, TPABOBBIX HM JTHYCCKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30TaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMUs B Pa3IMUHBIX (opmaTtax ¢
y4€TOM Ha3zHaueHUs: HHPOPMAIMH U 1IETIEBON ayAUTOPUH, BRIOUPAst ONTUMATHHYIO
dbopMy nmpeacTaBIeHUS U BU3yaIn3aIiu.

KoMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHble 1eHCTBUS:
OCYHIECTBJISTh OOIIEHHEe Ha Yypokax (U3MKM U BO BHE-ypOUYHOMU
NEeSTEeIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(QIMKTHBIX CHUTyalldd M  CMSTr4arh
KOH(JIUKTBI;

pPa3BEPHYTO MU JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB;

MMOHUMAaTh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBHUAYAJIBHON
paboThI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JCHUCTBUI C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKIOTO YJI€HA KOJUIEKTHUBA;

NPUHAMATh I[EIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHKEHHIO: COCTaBJISATh IUIAH JECWCTBHM,
pacrpenensiTb pojid ¢ YY4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
001Ut pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE MPOEKTHI, OLECHWBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHUHAIIBHOCTH, IMTPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAITh TO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIUIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeiCTBUA
Camoopranusamnus:

CaMOCTOATENIbHO OCYLIECTBIISATh MO3HABATENIbHYIO JESITENIBHOCTh B 00JIACTH
(U3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLIHSIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBIICHUIO JSPYIUIMA B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJE€Th HABbIKAMU  IIO3HABAaTEJbHOM  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JECUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX pE3yJbTaTOB M
OCHOBaHHII;



UCTIONIb30BaTh MPUEMBI pediieKcruu Uil OIICHKU CHTYaIH, BIOOpa BEPHOTO
peIIcHMUS;

YMETh OILICHWBAaTh PUCKH M CBOCBPEMEHHO MPUHUMAThH PEIICHHUS MO UX
CHIDKCHUIO;

NpPUHUMATh MOTHBBI W apPTyMEHTHI JAPYTUX TIPH aHANW3E pPe3yIbTaToOB
NEeSTETbHOCTH;

MPUHUMATH ceOsl, MOHMMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TPH aHalu3e pe3yIbTaToB
NEeSTETHbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHUX HA OIIHOKH.

B mporecce mOCTHXKEHUSI THYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no Qu3MKe i YpPOBHS CpeaHero ooOiiero oOpa3oBaHUs y OO0y4Yaromuxcs
COBEPIIICHCTBYETCSA AMOITMOHAJIbHBIN UHTEJIEKT, peANoIararonuii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE IMOITMOHAIHHOE
COCTOSIHHE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHON IMOIIMOHATILHOUN chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM | MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMIICHUE K JOCTIKCHHIO TIEH H
ycrexy, ONTUMHU3M, WHUIUMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOYAIOIINUX CTIOCOOHOCTH BHICTpAaUBaTh OTHOIIECHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

MHNPEJIMETHBIE PE3YJIBTATHBI

K konmy obyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIH:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (GU3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETICH:
MaTepuagbHas TOUKa, MHEpIUAIbHAs CHCTeMa OTCUYETa, aOCOIOTHO TBEPIOE TEIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBII
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIecKuX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOCHUS BEIIECTBA U
JNEKTPOAUHAMUKU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  INPAMOJIMHEMHOE
JBIKEHUE, CBOOOJHOE IMAaJICHUE TeJ, JBHKEHHE II0 OKPYXHOCTH, HWHEPLUS,
B3auMoJeiicTBue tei, nuddy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHHE KHIKOCTEH
U TBEPIBIX TeJ, U3MEHEHHE 00bEMa TeJ MPU HArpeBaHUU (OXJIAXKICHUH ), TEIIOBOE
paBHOBECUE, HCIIAPEHME, KOHIEHCALWs, IUIAaBICHUE, KPUCTAUIM3aLMsl, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBiA3b MEXKAY [apaMeTpaMHU COCTOSIHMS Tra3a B M30IpOLEeCCax,
ANEKTpU3aLMs TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMKCHIBATH MEXAHMYECKOE JIBHIKEHHE, HCIOJb3ys (PU3NYECKUE BEIMYMHBIL:
KOOpJMHATa, IIyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOpEHME, Macca Telja, Cuia,
HMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, NMOTCHUHAIbHAS JYHEPIUs, MEXaHWYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb, IpPHU OMNHMCAHUM NPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS U EIUHUILIBL,
HaxoJuThb (OPMYJbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCTIONb3ysl (DU3MYECKHE BEJIMYMHBL: JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKAsk DHEPIus XaOTHYECKOr0 JABMIKEHHUSA MOJIEKYJI, CPEJHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss »Heprusi, paboTa rasa,
KOA(DPUIIMEHT TMOJE3HOro MACHCTBUS TEIUIOBOIO JBUTATENsl; IPU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3yeMbIX BEJIMYMH, UX
0003HAUEHUs W E€JUHULbI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOUIUE JTAHHYIO
(pu3nYeCcKy0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONMCBHIBATh U3YYECHHBIEC JIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBL: AJIEKTPUUECKUI 3apsi,
AJIEKTPUYECKOE I10JI€, HAMPSHKEHHOCTD I10JIs, MOTEHIHAN, Pa3HOCTh IIOTEHIIUAJIOB;
OpU ONUCAaHUM TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUCHMsS] M EIUHHIIbI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMHU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXPAHEHMs MEXAHUYECKOM JHEPIUM, 3aKOH COXPAHEHHsI HMILYJIbCa,
IIPUHLNN CYNEPHO3ULHUNA CHUJ, NPUHLMUII PAaBHONPABUS HWHEPLMAIBHBIX CUCTEM
OTCY€TA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS BELICCTBA, a30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON DHEPIUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOAUMHAMMKH, 3aKOH COXPAaHEHHUs
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpu 3TOM pa3nuyars CIOBECHYIO



(OopMyJIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMLIbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMUIIBI JEHCTBUS  MalllMH, HpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBUS MX O€30IIaCHOTO MCIOJb30BaHUS B
MOBCEJIHEBHOM JKHU3HHU,

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
IIPOLIECCOB C HCIIOJB30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHHI, MpPU 3TOM
(GopMynupoBaTth mpodieMy/3agadyy U TUINOTE3y YYEOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHUSA, MPOBOAUTH OMNBIT U
bopMyIUpPOBaTH BHIBOBI,

OCYILIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IIPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HCIOJb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJENOBATh  3aBHCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3UYECKMX BEJIMYMH B
BUJI€ TaOJIML U TPapUKOB, I€JaTh BHIBOBI 10 pe3yJIbTaTaM HUCCIIEI0OBAHUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEIACHUU UCCIEIOBAHUM B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U MPOEKTHOU
JESTeIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py1OBaHUS;

pemiath pacu€THhlE 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIONB3Ysl (PU3UUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaIM3a yCJIOBUA 33a4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOAUMBIE JUIsl €€ pellleHus, MPOBOAUTHh PACUEThl U OLEHUBATh PEaTbHOCTh
MOJy4YEHHOT0 3HaUeHUs (PU3MUECKOI BEJIUYUHBL;

pelarh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXACHUI C ONOpOold Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3UYCECKHE IBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJOTUU VISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUN
U IpeJICTaBlIeHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MH(GOPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyt0 HH(POPMAIIUIO;

OPUBOJUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIETO0 MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HMKE B MOBCEAHEBHOW >KU3HU
i obecriedeHust 0€30MaCHOCTU MpU OOpallleHuu ¢ MpUOOpaMHu U TEXHUUYECKUMU



YCTPOMCTBAMM, JIJIs1 COXPAHEHUS 300POBbs U COOJIFOICHHSI HOPM 3KOJIOTMYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpEE;

paboTath B IpYIIE C BBHINOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, INIAHUPOBATh pabOTy TPYMIIbI, PAMOHAIBHO
pacnpenensiaTb 00S3aHHOCTU U IUIAHUPOBATh ACSATENBHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJ€KBATHO OIEHUBATH BKJIA]]
KQ)XJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEHIEHUE PACCMATPUBAEMON ITPOOIIEMBI.
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