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1. Hean ocBoeHRA THCIHILTHILL

K 0OcHOBHBIM HENSM OCBOCHHA JHCIHILTHHB! «XHMHS H (JHIHYECKAS XHMHSE® CHeIyer
OTHECTH!

— (OPMHPOBAHEE ¥ CTYACHTOB YHIAMEHTATEHLIX 3HEHEA N0 TEOPETHYSCKHM H
NPAKTHYECKHM  OCHOBaM  XumuH  (oOmel, Heoprammgeckol, GHIN=ecKol, KommowaHOMH,
OPTaHHYeCKOH XHMHH, XHMHH BHCOKOMOTEKYISPHRIN COSIHHEHHE), & TAKKe OTYSTIHREIX H
NPCHbBIX NPEICTABACHAR 00 OCHOBHBIX H NPAKTHYCCKH BAAKHBIN XHMHYECKHX CBOHCTRAX BemecTn
H NONAMEPHBIX. MATEDHANOE,

~ POTOBHOCTE CTYAEHTOR K pabore B YONOBHAX XuMuveckoll nmadopaTopHH, OpoDeIeHHIO
HEYYHOID HCCIENOBANNS, AHANHIY PEIyNLTATOR IKCIERHMENTA;

— TOTOBHOCTE CTYIEHTOR K caMooD0yueHHID H NOCTOSHHOMY MpodeccHOHAMEHOMY
CAMOCOBREMINIEHCTROBAHHED,

— TOTOBHOCTh CTYACHTOB 00OCHOBBIBATE W OTCTAHBATh COOCTEEHHLE JEKTIOHEHHA M
BEBOIEL OCOGHARATE OTRETCTREHHOCTE 38 NPHHATHE CHOHN PEINEHHE,

E ocHOBHBIM 3a08MAM OCBOCHHA IHCUHINHHG! «XHMHA H QHIHISCKA XHMHAD CIEOyeT
OTHECTH:

- TOTORHOCTh CTYAEHTOR K NPHMEHEHHED NOTYIeHHRX TIPH RIVUSHHH THCUHITHEEL ¢ X AMHS
H (JHaHYeckKan XEMHATY) IHaHE, yMeaHl HalkIKoR B KOMTeTERIHY OpH HIVIeHnH obMenaydHEN |
CHOELHANBHEL AHCIHIEH, 8 TRIOKS A1 PEIICHHA NpodecCHOHANBHLIN 3a4%;

- FOTOBHOCTE CTYICHTOB K PaloTe B YCNUBHAX XMMHYCCKOH naGopaTopHH, MpOBEACHHED
HAVIHOTO HCCTEN0RAHNA, AHATHIY PETVIETATOR SKCOSPHMEHTA;

- FOTOBHOCTE CTYASHTOB E caMoo0yQeHHID H DOCTOSHHOMY DIpofeccHOHANLHOMY
CAMOCOBCPIMCHCTROBAHHID,

- IUTOBHOCTS CTYASHTOR K OHCKY H DOTVYSHHI HHPOPMALHE, HeoOxXOoMHMof s peieHEs
yueOHEDX B HCCeN0BATEILCKAX 30189,

- FOTOBHOCTS CTYACHTOR 0DOCHOREIBATE H OTCTARBATE CODCTROHHEIC SAKMOMEHHA B BRIBOIEI,
OCOIHABATE OTBETCTRENHOCTE 33 IPHAATAE CRBOHX PEIEHH.

JaumLli xypc NO3BONSET PEINATEL 3a0datH MpexTHEHOrD YIpABNeHAS, HHTEHCHDHKANNE H
ABTOMATHIAIHH MPOHIBOMCTRA, MPEICKAIEEATE PESYNLTATE TEXHOMOTHISCKHX TIPOIEccOR B TeX
HITH HHBIX YOAOBHAN H PEKOMCHAORETH, KAKHM ODDA3OM CASIYET HIMCHETE 3TH YCHOBHA, 9T0ODI
OpoLece NOUeNn B JKeNATENEHOM HANPABTSHHH, ¢ HARMEHEIIHMH 3aTPATAMH W C MEKCHMATRHEIM
aduberToM (HAMPEMEp, MPH XAMHEO-TepMHueckol ofpadoTre Hagemwil M1 MANHAOCTPOHTENLHOM
OpedIpEATHE). JT0 OUYeHb BAKHO OO CHeUHANHCTOB B 0DRacTH pa3paboTEH H OpPTAHMSALHA
NPOHIEQACTEA  HHHOBAHOHHOTC NPOOYKTA, PACUPSICNCHHA H  EOHTPIRE  HCOOIBIOBAHHA
NPORIBOICTEEHHO-TEXHOMOTHYECKHY PECYPCOB, A TAKKE NPORSIEHHA TEXHONOTHYECKOID AyIHTA,
CoRpeMeHHEIT CHSMHATHCT OO/KSH YMETE HCIOILIOBATE B cBoell pafoTe momeffmne JocTHRENRT
XHMHH H M3TePHATOBSICHHA H N0JHBATHCA NPH 3T0M BLINOAR NPOIYEIHH BHICOEOID Ka9ecTHA ©
MHHHMEATBHBIME 3ATPATAMH,

2. Mecto guennnannel & crpyrrype OOT] faxanagpuara.

JHCIAIHHL «XHMES B QHIHYeCKAS XHMHLF OTHOCHTCE K WHCIY y4eOHEIX JTHCIHILTHH
Gazoporo OHENA (B1) ocnosro#H ofpa3oBaTebHOH NPOTPaMMEL GaEANABPHATE.

¢ X HMHE H (PHIHNECKAR XHMHAY BIAHMOCEAIAHA TOTHUSCKH H CONCP#ATeNFHO-METOIHIECKH
€O CNedYIIIHME JHCIHONHHEAMA B npasTaxamu OO

B Gazoecd wacmu Gazosceo yuxea (B1):

- PeonorHa W MeXaHHKA TOTHMEPHEY MATEPHANOR,

- Texuonorka nepepaboTRE B PEIHKIHATE NOMHMEPREIX MATEPHATOR;

- OcHOBR MATEPHANTOBCICHHA METALIOR H IUTACTMACE;

- OCHOBE! MATEPHANOBEACHHA KOMIOIHUAOHHBX H NOPOWKOBBIX METEPHATION,

- QCHOBK] DPOSKTHPORAHTA (YHKIEOHATEHEX MATEPHANOR B ATTHTHEROM TPOHIROICTRE;

B sapuamusnod vacmu Gasososo yuwxaa (B1):



- [lpoexTHas OeATSIBHOCTE;
- Ocroesl Texsonores OMI] ans maroTosnerAs H3geTHil B3 METATION, KOMOOIHIHOHHED |
MOPOIKOBLIX MATEPHATOS,

3. Mepesesb MIAHHPYEMBIX PEIVARTATOR O0YHERNA N0 THCONILIHHE, COOTHECEHHBIR ¢
NIAHHPYEMBIMH PeSYILTATAME 0CBOEHEA 00PAI0BATEILHON NPOTPAMMLL.
B pelyneTare ocBoCHHA OHCONOIHHE (MOAyAH) ¥ ofyqammuxct  GopMEpPYOTCH
CAEMYIONIHE KOMOCTCHIME B NOMGKHED OBITh JOCTHIHYTHL CASIYHOUINE PE3YILTATI O0VIEHTT KaK
3Tan POPMHPOBIHNS COOTEETCTBYIONINN KOMISTeNIH:

Kon
EOMITETEHINE

B pesyantaTe ocroennn
COPAINEATENLHONH TPOrpaMabl
oy amnmuics purxen oinaaaTh

Mepeaens LIAHHPYEMEIX Pe3yILTaTOR
ﬂﬁ]"‘-I'EHHH M MCIETH e

OK-7

cnocoBHOCTLIO B
CAMOOPrAHHIALNE H
caMooipas0BaRI

AHATE:

= OCHOBHEIE METOIE! H CNOCODE! NpoBLnEHHA
MOHCKOBLIX HCCTSI0BEHEH;

YMETE:

- slpcpexTHBHO padoTaTh HEAMEROYANLHO H B
KAYeCcTEE WISHA TPVIINE 1o paspaboTre
IPOEKTOR, CAMOCTORTEIBHT PEINATE
TEXHIIECKNE 3A0ATH B paMKax yyelHo-
HecnegoaTensckol paboTer;

BJAIETD:

- HABBIKAMH CAMOCTORTeNbHoH pafoThl o
BEIMOHEHNIO HOCCIenosaTenbekol paloTel

OIIK-7

enocobHOCTLID NPHMEHATE
THAHHA MATEMATHEN, (PHIHKH H
SCTSCTROIHAHAA, XHMHH H
METEPHANOEEISHMA, TEOPHH
YIPARICHHA H
HHOOPMAMHOHHEE TEXECIIONHH
B HHHOBRIMOHHOH
JACATCIEHOCTH

IHATH:
- PCHOBHBIE 1EKOHEL XHMHH,
= BCHOBHEE KIACCE! HOOPrAHHYeOKHNY H

| OPraEYecKny COTHHSHHN;

- JAKOHOMEPHOCTH HIMEHEHHA caoficTs
AHMIGECKHX JNEMEHTOR M0 TePHEOIAM B
FPYIIMAM NEPHOIHYECKOH CHCTeMEL,

- DCHOBHES 3AK0HOMEPHOCTH XHMHUSCRX
MPOIECeos;

- CTPOEHHE H CBOHCTEA PACTROPOE K
AHCTIEPCHER CHETEM;

- AMEKTPOXHMHYSCKHE IPOIECCHl B PACTEOPAX
H PachaB;

- NPHYHARL KOPPOIHOHHELX NPOLUSCCOs B
cnocobB! SAIIHTE METALIO0R OT KOPPOSHHE,

- CTPOSHNAE, CO0Co0B NOTYIEHIA IOIHMEDOS
H NPHEMEHEHHE HX B TEXHIKS,
nporoTHnHposanuy M 3D-MozennpoBaREK;
YMETE:

= OTIPESTSTE NPHHANLICKHOCTE BEIIECTE K
OCHOBHBIM KTACCAM HEOPraHHTUSCkHY |
OPTAHHYECKHX COEIHHEHHH;

= COCTARNATE XHMHYCCKRE (DOPMYIIE
BEIIECTE, YPARHEHRA XHMHAYECKAN PeaKIni B
TPOHIBNIHTE PACHSTH N0 HEM;

- XAPEKTEPHIOBATE CBORCTRA BELIESCTE B
TA3000paIHOM, MHAKOM | TESPOOM
COCTOAHEH;

- onpeenaTs Tennosol sdubekT Nponeccos,
BOIMOMHOCTE NPOTERANET XHMAGSCKAX
pearEii;

- ONpeJeNATE HANPARTEHEOCTE NPOTEKAHNA

| PeaKLIH;




= (UBACHATD MCXEHHIM BOIHHKHOBEHHA W
CTPOEHHE ABORAOTD MEKTPHYCCKOTO CII08 Ha
MOBEPXHOCTH KONNOHIHEX YACTHI;

= BEUHCTATE AMEKTPOAHEHE MO TEHITHAT
METATIA B PACTEOPE CONH PAIHON
KOHTEHTPALTHH, PACCTHTRIBATE 31T
MIBBAHEUCCEOTO JIEMERTL;

- [MHCATE YPaBHEHHH XHMHMSCKHX peakiuii ¢
YUACTHEM OPTAHHYECKIN B HOOPraHHYECKAY
BEWIESTS H YKAAHHEM THIE Peakiiy,

= COCTABIATL YPABHEHIA XHMITCCKIX
DEAKITHI MOTYMeHHE NOTRMEPDE,
PACCHHTRIBATE KOMQHIIHCHTEL
TNIHMEPH3AIHHE,

BT,

= TEOPETHYECKHMH OCHOBAMH XHMPHECKOIH
HAYKH,

- CNOCODAME TpoBeTeRHS
CTEXHOMETPHUECKHY PACYSTOR [0

| XHMEYecKHM GOpMYTaM H YpaRHeHHAM
XHMHYMCCICHY PEARIIHE ¢ TPHMEHESHMEM
IMEHHHE OCHOBHEED BAKOHOM XHMHH;

- OCHOBHAMH COOCODAMHE MOTYIeHES I
AHANHIE XHMHYSCKHX CBOJICTE OCHOBHBIX
ENACCOR HEOPIAHNYECKHX B OPTaNHIeckHX
COETHHENHIT,

- CIOCODAME SKCI¢PHMCHTANBHOTD
onpetensHng Tennonore sduberTe peaxmER
HeRTPATHIALHN;

- enocoDaMHA PEIISHHN 32089 I0 XHMHYeCkof
TePMOIHHAMHEKE B XHMHI¢CKOH KMHCTHRE;

= cnocobaMHE IRCNCPHMSHTATBHOTO
ONPEICHCHHA BITHAHAA TEMIEPETY PRI H
KOHUEHTPANHH PEArHDYIOMINK BEIICCTE HA
CKOPOCTE XHMMHCCKOH PEAKIHE B CMelleHHE
XHEMHYECKOT) PERHOBECHH,

= AECOCPHMERTANBHRIMH METOIAMH
MOXYIeHHE KOMTORINEY PRCTRODOR,

= HABRIKAME NPOBEIEHHA 2EKTPOTHEA
PACTEOPOB HEKOTOPRIX JMEKTPOIHTOR;

- HABKIKAMH OPORETEHES 3KCOEPAMEHTOR M0
HAIVISHMED XHMHEMSCKHK CBOHCTE
HEOPraHHYeckEX H OpraHigecknx
COSTHHEHHI

= HABLIKAMH JKCTEPHMERTANLHOTO MOy MeHHE
M H3YHEHAA CBOMCTE HEROTOPLIX HOIAMEPOR,
4 TAKIKE OIpeleneHieM NOTHMEpOE.

4. CTpyETypa B COMEPUEAHNE THCIMILTHHEL,

ObImmAas  TPYA0EMKOCTE AHCUNINHHE! COCTARAACT 5 saueTHRIX efumHn, T.e, 180
akajeMueckns wacos (B3 mx N 9acos — caMocToATeNRHAR paloTa cTYACHTOR).

Ha mepeom kypoe B mepBoM CoMECIPe BRUIENSETCH 3 SaueTHele efMHMIE, T.¢ 108
AKATEMHYECKHX YACOR (M3 HEX 54 9a0a — cAMOCTOSTENRHA paboTa CTYIEHTOR).

Ha nepeom xypce BO BTOPOM CEMECTPe BRIEMASTCA 2 38METHLE eIMEHOE, T.e. T2
AKAZeMIYMECKAX Haca (B3 HEX 36 YACOB — CaMOCTOSTENLHAR pafoTa CTYICHTOR),

Paztens oucuumrnabn « XHMEL B QE3HYSCKaT XHMEAY HIVIAKTCH HA NEpROM KYPCE.



[leppeaii cemecrp: sexman — | 4ac 5 neneno (18 wacor), nabopaTeprsie pabore — 2 waca s
HeAemKy (30 9acon), JopMa KOHTPONS — 3296T.

Bropoit cemectp: nexusy — | gac & megemo (18 gacon), nafoparopusie paBoTes — 1 wac B
Hegemo (18 vacon), opMa KOHTpOIA — IKGaMeEl.

CIPYETYPE H COOCPMEHNC MHCUHMIHILL «XAMAR # duanqeckan XHMES 10 CPOKEM H
BEaM padorel orpaxessl B Hpaaokennn 1 k paboueit nporpase.

Cogepmanne pa3geaon THCIHILIHHE

[eppuri cemectp

Beegenne

XHMHA KK YacTh ECTECTBOSHAHHA — HAYKA ¢ BEUIECTBEX H HMX NPeBpameHHsX. Brs
AMidecknx peasinil. CBA3h XHMEE ¢ IPYTHME HAYEaMH, JHEMCHHC XHMHH B QOPMHDOBAHAE
MBIILICHAA B HIYICHHH NPHPOIL B PAIRHTHA TEXHHKH. X UMHA 1 TPOSIEMEL 3KONOTHH.

Pazgen 1. OcHoBHLIC XHMHYECKME NMOHATHA W IAKONLL ATPErATHRIE COCTOSHHS
BEIICCTE,

XAMHA ~ HAYKA 0 BELIECTRAY M MX NPCBPAENHAN. ATOMHO-MOREKYIAPHOE yueHte, JanoH
NOCTOSHCTEA COCTARA. 3aKOH NPOCTRIN KPATHRIX OTHOIMCHHE. ATOMHEE H MOJTEKYAAPHEIE MACCEL
Konwaeerso semectsa. 3akon Awvoragpo. 3akod npoctsix ofbemusx orRomennfl [eif-JTioccaka,
Jaxon axsupancHTOB. [A30BEE 3AK0HEL

Papen 1. OcHoBHBIE KIACCHT HEOPTAHHYMECKHX CORTHHEnHIL

KoraccH(HEAINA HeOPraHH9eckHy DemecTn. Knacenpuranna peakiull B HeopraHndeckoll
HNHMEE. HoMeHERATYPS, TOTYICHAD H XEMEYSCKHE cBONCTRA HEOPIaHHYeCkHs BemecTs. (OKCHIEL
Ocunopamng. Kucnorsl. Amboreprne riaporcais. Conm.

Paipen 3. Crpoenne aToma,

Hetopu paisuTHA YHeNHA O CTPOSHHN aroma, KBaHToBO-MCXAHHYECKAR MOIENE CTPOCHHS
aroma. Keagroseie wmcna. CTpocHHE MHOTOMIEKTPOHHRIX #romon. [lepuogmeccrmi saxon JLH.
Menneneesa, llepuoanseckan cuctena JLH. Mengeneera. JnekrTponnan KoHGHTYPaIES JMeMeHTA.
Himenenie chofcTs aneMEHTOR B MEPHOIEK H TPVIIITAN.

Paynen 4. XuMu9eckan ¢Bash,

Xnmeraeckan cBash. Ofpasopanme v ceoficrsa, [Tonspaocts cesss, [lonapmayeMocTs caasn.
JHEPrUA M nMHA CEASM. HanpasmiemHocT: KOBATEHTHOR chsan. Mexanmivil ofpasopanss
EOpATeHTHRD coatefl. Ofmennnit Mexanmss, Jomopro-arknenTopusii mexaniy. HacsnmaemocTs
- ceofceTho kobaneHTHOR chpmapn, Honnmas xmverdeckas cesab. Meron sanentHbix ceascd. Meton
MOACKYRAPHLIX OpDHETaned. CRAILBAKIHE B paspsxnmompAe opburami. [Topsiox W SHeprHS
CBA3H. DJNEKTPOHHEE KONGHIypauus mogexyt. Merammmmeckas cBgin, MemMonexyispHos
ezaumosecicTne. Bag-nep-Baanscostt cunsl. Bogopopnas crash. XHMHYMCCKAL CBA3L H CTPOSHHE
BemecTs. O0mas XapakTCPHCTHEA BHOKOTO COCTOAHHE., NAPakTepHOTHKR CBOHCTIS BCINECTE B
TREPAOM COCTONHHE.

Pasgen 5. Xomuueckan TepMoTHHIMHKA,

OcHOBHEE NOHATHA H onpenencHds. OyHEUHA cocTosHMA. BHYTpeHEas sHepri,
Juranenng. 3akon Necca. Durponsg. Juepria Tufbca

Pajgen 6. XuMHueckad KHHETHEA,

Cropocts xmmudeckoll peaxuust, Brusipe xOHOENTPELHM PeardpyiOMHX BEINECTE HA
CKOPOCTE peakOHM, DIHARHE TeMICpaTypH HA CHOPOCTE XHMHYecKDH peakunn. Bmisnme
HATAMHIATOPOE HA CEOPOCTE  XHMEYeCKOH peaxumu. Peaxmms  Benmoycora-aSorHscroro,
Xumugeckoe pasHopecue, [Ipuummun Je-Ilarense. Paosne pastopecHs. Tepamueckull apnams,

Paznen 7. Pacrsoped. dncnepensie encreme.

Pacraopel kax romorcHHeie cHcTem. Boga. Crnocolsl BEIDLREHMS COCTARE PACTEOPOR.
PacTeopHMOCTE BemecTs & pote. FsmeneHne SHTANLINE B SUTPONHA npu pacteopennn. ChoficTea
pasfaBTeHHLIX MOTERYISPHE pactaopos, Saxon Payma, [loHmmeH e TeMISpaTypsl JaMCPIaHNE B
HOBHINCHHE TEMISPATYPE KHIEHAA paibaBieHHsx MONCKYIAPHEX pacTopos. Oomoe, PacTeops
snekTponnTos. CTencHb muccommaniy. Juccomnanms cnafisn wexrponmuTos. Teopus cHILHEX
MeXTPONATOR. Peakmun ofMeRa B pacTsopax alexTponmToR, Bopa wak cnabemf snexTpomuT.

b



Bonopomasit nokasarens, Bydepible pacTeopel. [maposaus come. JlucnepoHme CHCTEMEL
Konnounnee pacTeophl. OGS TOHSTHE 0 QHcHcpeHsix cucremax, [losepxHOCTHEIC ABICHMA.
CaMompoOHIBONLIGE — MOBEPXHOCTHEIR  mpomeccsl,  Asicopbums.  Crpoenme  fmoiiHOro
JNEKTPHYECKOrD CIOA HA FPARKOE pamena das. InerTpHYeckie cBoHCTE: KOMNOHIHEX PACTROPOR.
MeTonn DOMYMCHHE KOUNOHAHEX pacTEopos. Omerka xeanonnos. MeuOpansr 1 memOpansie
NpoUeccEl.  YOTONMUMEOCTE KOMMOHAHBI —CHCTEM. KOAIYISUHA —HOIOHIHBX —PacTROPOR.
OnrEgeckHe CBOHCTHE  KONNOMAHEIK  pacteopos.  CTpyKTYPHO-MEXSHHMCCKHE — CBOWCTEA
JIHCTIEPCHEIX CHOTEM.

Painen 8. ORHCTHTENLHO-BOCCTAHOBHTENEHBIE PEAKLIMI.

Onpemenenne CTENEHH  OKHCNEHHA, Oxnenerle H  BOCCTAHOBMIeHHE, COCTARIEHEE
YPEBHCHHH CKMCIHTENBHO-BOCCTAROBHTENEHE peaktril. MeTon anexTponnoro Gananca. Honmo-
anekTPOHEEE  Oaname, THIE OKHMCAMTENEHO-BOCCTAROBHTCTBHBR PEAKLHA. OxACIHTEIRRC-
BOCCTAHOBHTENEHES JKEHBANEHTEL

Pasaea 9. DaeRTpoXHMEL.

BosHHEHOBEHHC CKS84KA [OTEHIAATA HA TPAHHIE METALI-PACTEOP  IEKTPOIIHTA.
InexTpomasie moTeriHankl, Tanepanpuecknii anement Januis-Axotn. Maveperse anckIpoHsn
[OTEHIHATOR. DHEKTPOILl cpanienns. Ypassenns Hepuera., OKHCIHTENBHO-BOCCTAHOBRHTENEHELE
INCKTPOAE, XHMEYECKHE HCTOMHMEM TORR. Koppoims MeTamios. AKHMHYSCKAd KOPPO3HA
INeKTPOXHMHYECKAR KOPPO3HA, [JACCHBHOCTE MET&nna. Jaurara MeTALIOB OT KOPPOSHEH
DMBKTPOXHMHYUCCKHH SHATH B MakeTe uHeneHsoro Mogennposanys COMSOL Multiphysics:
KOPPOSHOHHON SANATEL DNMeKTpomms, DnexTponns pPaciiiasos. IMEKTPOIH? PactRopos. 3akoHL
snesTpokza. Tloxaprianns ¥ nepeHanpaaxeHne, [IpEMensHne aMeRTPOMH3A. FNEKTPOXHMEYSCKHH
aRATH3 B NakeTe uyRcneHnoro mogendpopains COMSOL Multiphysics: mogens anexTponmnsa,
KEMIHECKOrD HCTOTHHES TOKL.

Pasgea 10. Obmue cBoficrsa METANI0E,

[Monowerne MeTannes B nepaogndeckofl  cacreme. KpucTanmmueckoe CIpoeHHE,
Muaygeckde cholicTBE  MeTannop. MeTammmueckad cEAse. [logydenne meramnos. OGmne
XHMHYECKHE CBOHCTRA METAILIIOE.

Pazaen 11. Merauist d-cemeficTea.

TNEKIPOHHOS CTpoEHHE H nomnowedns B [lepuomwdecwodf cmereme. PH3mGecKRe H
KHMHTeCKHe cpoiteTea d-MeTannos. CeoficTea coeTHHeHHR d-METATIOR.

Pazaea 12, KoMiekeHBIE Coeqnmern.

Koopnueanuownas Teopus  Beprepa.  HomemknaTypa KOMIUIERCHEIX  COSTHHEHME.
XUMEYSCEaS CRAIE B KOMIIEXCHEIN cOeHEeHNEX. KoMIIEKeHRE COEIHHEHHS KAK HCKTPOMHTH.

Paagen 13, OprasguuecKne coeTHieHmns.

TeopHs XHMAYECKOrO CTPOCHHS OPTaHMYecKHy coemuuenuii byrneposa. Faaccmpikamua
OpraHuYeckny coenuEeHnil. OCHDBR HOMEHIIATYPE OPranHIecKHX cocaaneHni. Kiaccndixanms
peaxiit B opragnyeckodl xasmn. XunMieeckie caoficThd KTACC0E OPraHH4eCKiX COSMHHEHHH.

Pasgen 14, Moaamepn.

Mpepomnere  nomeMepst.  Harypaneasi  gaydye,  Kpaxsman,  [enmonosa.  benxn.
CupTeTHheckue nomimepst. [Tomyverse CHATETHYECKHN nomumepos. CIPYRTYPE IONHMEPOR.
MHMAYECEHE CROHCTER

HOMHMEPOE, FACKTpHTIeCKRe cBoficTEA TOMHMEPOR,

Paspen 15, Xwumuueckan noenrodnxanns  semects. KodecTBennpiii  »n
ROIHYECTEEHHEBIN AHAIHE.

Kauectnennuni amamma. MeTogel o9WCTEA B pallencHES BemecTs. FoeHTH(HKanns
KATHOHOB HEOPTAHHYECKHX BemecTs. HKonmgecToenHpdi asanms. [paBimeTpRUecKHH MeTOn
arans. THrpEMeTpEueckiii Me1o aRanHsa. ONTHYECKHE METOIb] AHATHIA, HEKTPOXHMIMCTRHE
METOALI AHATHIA.



Bropoii cemecTp

Paigen 16, ITeMeRTE 0PTaRHYMECKOH XHMHH,

16.1, Crpoenne, KIAcCcNfNEANRA 0 CBOICTEA OPTAHMYMECKHX COETMHEHNIT.

[Ipuposs XpMu4Yeckol CEAIM B OPrAHMYCCKHX COCOHHCHHMAX. YIICBOLOPOUEL H HX
OpoRsBoaHEe. Tommaso B cro suast. Boaopoa — rommmso Oyayuero. COMasouHO-0UTa AR ILRE
BELIECTEE.

16.2, Oprasnmqeckine noauMepHeie MaTepuaasl, QunromMepst.

MeTots nOMySeHRE NOMAMEPOR, MOIHMEPHIAINE, noukoRneHcanns. Korerpyrnnosse
NONEMepHEE  MarepHanel. CTpoeHEe 0 QRIMKO-XAMHYECKHRe  CROHCTEZ  DNONHMEPOS.
PenakcalAoHHEIE ARNSHHA B NOMIMEPaX B HX 1HAYEHES B TEXHHES,

Faspen 17, Mpomisoacrso MOBOMEDODS,

17.1. lomumepraanHonese moHoMephl. Monowmeprn. Ilpomasoacteo Oyvragnesa-1.3 ©
wzonpena. [Ipomisogerso cTHpona. [IporisoeTeo KanpomaKTaMA,

17.2, MNosngongedcangonsEse  MoHoMepsl.  [lpomseoncetee  demoma.  [Ipomaponcreo
JEATHISHTTTHKOIRTepedrranar.

Paanen 18, [IpomigodeTRO DONHMEPHLIX MATEPRATOR,

18.1. CpoficTBa H DPHMCHCHHE NOIHMEPHBIN MaTepHa10B, BRCOKOMOMEKYIApHBIE
COCAMHCHHA KAk OCHOBR [IOMEMEPHBR MatepHanos. (JCHOBRI TEXHMIOTHH NepepabOTRH
MOHMEPHEIX MATEPHANOR B Higennd. KpaTkil McTopHueckHil OUepK pPasBHTHS NPORSEOICTEE
DONEMEPHEIN MATEPHATOR,

18.2. [posssoneTeo nmactTHqeckns Mace, CoeTap M EnsceHMEAIME MNACTHHECKUN MASC.
Tepmonnmactet u  peakromiactel  (ABC-imactuks, Pla-roactekn | gp.).  [Tpomasonerso
nonmsTHNeHa,  TlpowssogcTeo  momdcTHpona.  [TpomasogcTeo  deBon-opMansIerdIEsx
HOHMEPOE.

183, [lpowssoZcTEo XHMHYECKHX BONokoH, KnaccndHxams ¢ HCOOIB30BAHHC
XHMAYECKHX Bomoxod, OO0ImHE OPHHIEOB DOTYMCHEA XHMHYSCKHX BOOKOH. [TpOM3IBONCTRO
BHCHKOZHOMD  ROMOKHA, [-Ep':IHEEDJIﬂ'I'H':J KAIMPOHOBOM  BOJNOKHA. HFDHEEDMTBG JIABRCAHOROTO
BOMOKHE.

18.4. Mpowmssogecrse  amactomMepos. CooficTBa B KIaccHHEATRA  2MACTOMEPOR.
MpomsoacTeo GyTamaer-cTHponsHoro kayuyka (CKC). TlponzsogcTro W3ONPEHOBOTO KAYMYKH
{CKM-3). [lepepaboTra xayTyXa B PesHHOBRE H3MEIMA.

Painen 19, MoTonmeanmepsr.

OcHoBHEE MOHATHY B onpenenenns. Obopygosasde ong obpaboTkn 3KCHOHAPOBAHELIX
tdoToMaTepuanos. OcHOBEL TexHonorwyeckoro mpouecca, [lponeccopn s obpaboTes
(HOTONOTHMEPOB, ¥ CIOBHA XPAHCHHMA IMacTHH B dopm. HiMeHeHne cTpYETYPEL QOTONOTHMERA
npe oDIYSMCHHE TA3CPHEM HTyHeHHeM, ¥ P-naaydeHnenm, gHesHEM cpeToM. Hadenenne cocTasa
(HoTOTONMHMEPE B 3A8HHE HOBRX CRORCTE.

Paznen 20, [Nenn w GHOCOBMECTHMEIE BEITECTRA.

Mossrae GRocoBMecTHMOCTH. PaspafoTed MeJHUHICKHY NOMHMEpOR H OHOMATEPHATOB.
Momxon ¥ GHOCOBMECTHMOCTH NONHMEPA © TOMKH 3pPCHHE QHIMEO-XMMHHCCKMX ¢BOHCTE ero
OOBEPXHOCTH.

TMYIBCHE B FenH, « YMHEBIS: DOAHMepHEE MHiporens. Henolkiosinne NoMHMepHEY renef
B KaMCCTBS MATPHIL AIA HAHOTACTHIL,

Paznen 21. Kpemuufiopranmqeckne noJnMepbl,

21.1. Knaccrpakaims kpeMERiopranngeckux nonumMepos. [lonHMeprn ¢ HeOpraHnIecknMn
[MABHEME — nDensmu  Moneryn. [lommopradocwnoweadsl [TommmaieMenTo00pranOCHNORCAHEL,
[NonwopranocuaasamL. [TornoprasocHITHAHEL, [TonmopraHoCHIAHEL TomEmMepn ¢
OPTAHOHSOPTAHHYIECKHME  TIARHEIMHE  LensM®  Monekyn.  [lonRoprancankHneHCcHAsHE,
MomwopranodennnencHTAREL [[omHMepil ¢ OPrafHIScKHME TIAENEDH ML MOTSKYT.

21.2. CroficTsa xpeMAHS0PraHHIECKEX TNIHMEPOB.

21.3, IlpaMenense KpeMHBAOPTAHHTCCKIT TOVIHMSPOB.



Pasgmen 22, [lopomkossie MarepHa/is.

BiIL NOPOMKOBR MATEPHATIOR TPHMERSEMEIX B ALMMTHBHLL TexHomoraax: SLS, Inklet,
SLM, EBM. TpeGosanna x nopoikam. MrmdeckHe cEOHCTEA MOpoukos. MeToge nowydesns.
CHHTEI-MOIEMH H3 NOPOMKOBRX NONHMEPOB H METANNOB. ALIHTHEHEE TEXHOIOTHH M/EIH

NOPOMEORAY METATITYPrHH.

3. OfpazopaTeIbHBIC TEXHOIOMHH.

MeroHgs OpenoIasadds THCORTHEL «XHMHA H (pHINYeCKAS XHMHAY H POATH3AIHA
KOMIIETEHTHOCTHOTD TOAXONA B HUIOKCHHE M BOCOPHATHH MATePHATA OPeIyCMaTpHBECT
ACOONEIOBANHE CASIVIOMIHE AKTHEHEX H HHTePARTHBHLIX [I]-U-]:'H NpOESISHNE IPYTIOBELX,
HHANEHIVAIGHEIX, AYOMTODHBIX SEHATHA B CcoueTaHHN ¢ BHeayguTopHOH paboTofi ¢ meawio
(HOPMEPORAHNE W PAIBUTHA NPODHECCHOHANEHE HARLKOB 00y AL

~ [OATOTOBKA K BEIIOMHCHHEO AabopaTopHEn paboT b nafopaTopiax By3a;

— OPrEHWISLHS W NPORENEHEE TEXYINETO EKOHTPONA IHaHWA CcTyaeHTOR B (opae
GARHKOBOTG TECTHPORAHIA,

- [POBEJCHNE HHTCDAKTHBHBEIX SAHATHA [0 TpoUegype TOATOTOBEH K HHTCPHET-
TECTHPOBAHHID HA CAMTAX: WwWW.l-exam ru;

— HCHOMBIOBANHE HHTEPAKTHBHEDX (OPM TCXYIIErD KOHTPOIA B dopMe aymHTOPHOTD H
BHEAYZHTOPHOID HHTEPHET-TCCTHPOBANRIA,

Yoeasuei Bec IaHATHA, DPOBOIHMBIX B HHTCDAKTHEHBIX §OPMAX, oNpefeNeH TNaBHOH
nensE ofpasoBaTeNERON OporpaMMEl, 0coBEHHOCTREY KOHTHRTEATA 00YVIAI0MIAXCA H CONEPHAHNEM
MMCHMITHEL] «XHMEA B QH3HGCCKAN XAMHEAY H B [2N0M o JuchHnamse cocrasnser 50%
EYNHMTOPHEIX JAHATHA. 3aHATHA NEKHROHEACTO THNA cocTaBmmoT (% oT ofbkeMa ayTHTOPHLIX
SAHATHE (M0 BoeMY KYpCY JAHCUHIITHHEL).

6. Ouenounbie CPEICTBA LIS TEKYHIETD KOHTPOIA YCHCBREMOCTH, NPOMEKYTOTHOI
ATTECTANMM 10 WTOrAM OCBOSHHA JTHCUNILIHELI B y4elHO-MeToTHIecKoe obecnedenne
CAMOCTORTEILHOH pAbOTLI CTYIEHTOR.

B npouecce ofyueHHA HCNONEIVIOTC] CTENYIONIHE ONEHOYHLIE (OPMED CAMOCTOSTENLHOH
pafioTE CTYICHTOB, OLEHOYHEIE CPENCTEA TEKYINSIC KOHTPOMA YCNCHICMOCTH H OPOMERYTOTHRX
ATTECTAIMA:

B nepBoM ceMecTpe

— DIAHKOBOC TECTHPOBEHAS 10 pe3yibTaTasd yosocHNA Eypea (Ilpnaokenme 2);

— MOArOTORKA K BREIIOMTHEHHID Ta00paTopHeX paboT H HX 3amETa;

- BRINCTRSHAS TOMAIIHEX 3a0aHA 110 H3YICHHOMY MATEPHATY;

— MPOMEREYTOMHAR ATTECTAIHA B (hopMe 3aqeTa (1 cemectp).

Bo pTopoM cemecipe

— moWcKoBaA HAavHHO-HCCHSIOBaTeAbeKad pafora Ha TeMmy w«(oTODOMHMEPB: COCTAR,
CTPOEHEE, CROHCTEA H NPHMCHCHHEY,

~ NOATOTOBKE K BRIIOIHERHI0 NRfopAToPHEX paboT B X 3AMTE;

— NpOMEAVTOYHAA ATTECTALHA B hopMe 3x3amMeHa (2 cemectp);

OmeHouHEe  CPEIcTEd TCKYMIETO KOHTPONS YCNEBREMOCTH BRUIOUSIOT KOHTPOILHBIE
BONPOCE B 1a0sHHg B opme GIEHKOBOID WHRIH EOMNEIOTEPHOTD TECTHPOBAHHN, LN KOHTPOMA
OEBOSHAR OOYIAKIHMACH Pa3AeIoR [N CLHIITHHEL.

OFpasms TECTORMX  34JaHHA, KOHTPOILHMX BONPOCOE W 3378HMA UM NpOBENCHHS
TEKVIIETO KOHTPOMS, SKIAMEHATHOHHEY GHISTOB TPHECOeHs B npiiomensH (TIpunoaenne 3),

6.1. Monn oUCHOMHEIL CPEICTE LA NPOBEIEHHE DPOMEEYTOIHOH aTTecTALNH
OBy AHIHXCH 0 AHCIHHILTHNE (MOTY/IH ).

6.1.1. Tlepevent KOMIOETEHUMAN ¢ VERIAHHCM FTAN0E HX oOpMHPOBERHEN B TPOLECCE
OCBOCHHA OOPAIOBATENLHOT MPOTPAMMEL

B pesynsTare ooBoeHEs THCUHIDTHHEL {MOIYI) hopMupyoTes CHeIVIONHe EOMIeTeRINE:




Kon B pesyawrare ocsoenns ofpaiobaTe s ol nporpammel ofyuaounics

KOMIETEHIHN MOTEeH 00IAIETh
OK-7 enocOOROCTRIO K CAMOOPTAHHIAIHE H caMOoobpasoBasHIo.

cnoco0HOCTEIO TPHMEHATE SHAHHA MATEMATHKE, (PHIHKE H €CTeCTBOSHANNA,
XHMHH B MATEPHATOBCICHHA, TEOPHH YIPABNEHHA B HEGOPMATHOHHRIC
TEXHOMOMHHA B HEHOBAIHOHHOR NeRTeIRHOCTH,

B nponccce ocpoeHid oDpasOBATENLHOH OpOrpaMMbl JAHHBIS KOMIOSTCHLHH, B TOM 9HCNE
HX OTICTBHBIC KOMIOHEHTH, GOPMHPYIOTCS NOITANHD B XOOE OCBOCHMA  O0yHaimpmMAcs
MHCLHILTHE (MOIyAeR), NPAKTHE B COOTBETCTBHN ¢ YueOHLM IUIAHOM H RATEHIAPHEM IPadHroM
yuelGHOTO Npoiecca.

TlpoMesyTOMHAR STTECTANNA (IK3aMEH) NPOBOIHTCA B CPOKH, YCTAHORNEHHEIE
YTRep ACHHBIM PACIHCAHHEM 3a9ETHO-3K3aMeHallHOHHOH CeCCHH.

Jlo 1athl NPOBEAEHHS NPOMEKYTOYHOR ATTECTAMH CTYAGHT JOJDKEH
BRINOJHWTE Bee paloTel, npegycMoTpeHHEE HacToAmed pabodel mporpamMmo
JHCLHIITHHEL

INepesens obmsarensiex pafor ¥ hopMa OTICTHOCTH 110 HEM NPSACTABISHE B

Tabnnue

OIK-7

Haxmenobanue oUSHOSHOIG CPEACTREA I [IpegcTasneHHe OUMEHOMHOID CPEICTEA

onyxT pafors cTyIeHTa, npencTasamomui  coboit
o8 WINOWSHHE B NHCEMEHHOM BHAS MOMVHEHHEN
BIVIALTATOR TEODETHACCKOTO AHATHIA OHpeASieHnol
vuroi (yrebHo-HCCNSNOBATENLCKOH) TEMEL, [IE ABTOp
KPBIBACT C¥Th Hecnenyemol npodnemsl, TPHBOIHT
asMHYHEE TOTKH IPSHAY, 3 TAKKS COOCTBEHHEIE RIMMANEL
Hee,

JafopaTopHEe pasoTL

Teet HETEeME CTEHIARTHIHPORATHELY JATaHui, MO3EOIAKIIAR
TOMATHINPOBATE TPOLEIYDY HIMEPCHHA YDOBHA JHEHHHE

yMenrit ofyuaromerocs.

*Fean He BEMOMHSH OHH BIH G00ee BE0B yaebroll paboTsl, yRAAHHLI B TaOIHIE,
NPENoIABATE/E HMEET [PABY BECTABHTE HEYACBACTROPHTEILHYIO OLSHKY 110 HTOraM
NPOMERYTOYHOR BTTECTAHH.

6.1.2. Omnmcanme mokaaTedicii #H 2 KPHTEPHEE  OIEeHNEBAHIN KOMICTEHITHI,
HOPMHPYEMBIX 0 HTOTAM OCBOCHAR THCUHITHHL] (MOIyaR), ONHCAHRE IMKAL OHeHHBARNIL.

TMogazaTenes ONSHHBAHHES KOMIOCTEHIMA Ha pa3nAdeelx sTanax ®Hx dopMuposasnd
ABMACTCH JOCTHACHHE OOVUAIOMHMACH MNARHPYEMEDX PEIyIRTATOR OOYHCHHA 10 AHCIROAHHE

(MO,

OK-T — cmocobHOCTIO K ¢asto0praHAFALIEH I camMoopalonaHiEy
| [ Kpurepni ouesnsanns
& 3 4 i 5

IHATE: Obrmmuiica COfymamnmaitcn Ciiumoniriics Oy aso npaic
OCHORRE METOOE ¥ CO0codel | MEMOHCTRHDYET AEMOHCTPHPYET NESOHCTRHYET BEMOHCTPHPVET
NMpoBECOCHHA TOHEKOHBIR MOITHEDE ITETTOAHG SACTHRHDS MOITH G
HOCNE L0nEHEE OTCYTCTRHE HNH | COOTBETCTERE THAHNE, COOTRETCTRHE COOTRETCTRAR

HEODCTATOY HOB JLomyex AT CNE LY HILIHX CTETIVHMETHE

COOTRETCTRRE THAYHTEALHEE FHEHHA: OCHOEBHEX IHLHEE

CAETHILINX OMIADEH, POEERASTCA METOI0H 1 DCHOBHELR
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AHAH: HENOCTRTOTHOCTE crocoboE METOROT H
CCHOBHELY AANAA, M paLy APOES AEHIE coocofon
METOO0E H OCHOBHRIX METOEDE H MOACKOBLIX il]J’D:B-:,!:‘I-EI-!IE
cnocofion cnocofiog nposeaeeHI HCoTEn0s AN, NOHCROEEX
NPOELEHAE MOHCKOBEX HETOYHOCTH H HCCTEB0BAHME,
NOHCROERIX HCCIEa0BAHIE, IETPYIREHHA,
MECIEaERHAR.
YNETE! OfyaiisicT Ofyapsonreicy
adpertrmg paboars Ofyammpiice AEMOHCTPHPYET | BEMOHCTRHpYET
HELTHDHAYAALE0 B B KEESECTBE | HE yMSeT HIH B Chiiyuponraitca HECTHYHOE MaEHoE
WIEHA MPYINGL 00 paapaborxe | RelocTaToqAod AEMOHCTPHPYET COOTRETETEIE COOTHETCTBHE
OPOEETON, CAMOCTORTEIRHD CTEOACH YMECT HEOOAHEOD CIRE TR IILHE CIEE Y HILINE
PEINATE TEXHHTRCKHE 3a1aTH sipperrinino COUTBSTCTEHE YMCHE; YRR EHI;
B pMKaR jefH0- paboTats CARNYOMIHER Yei: whpesTammo adiperTHEHD
HCCHennEATEILCROA palioTh | WHANHIyaAWe | shdwrTinmo pndoTaTs pafoTaTe pafoTars
H E EAYCCTHE HEJMBHIYATRHO HE | HHIHBHAVATRAD BB | HHIHBHAVANEHD
HMEHE TPYTINEL EATECTHE EIeRA EAYECTIE YIEHE H B EpgecTES
Mo paIpalioTee | TPV 00 pa3pafoTre TPWIIE 10 YAEHA [PYIE
MPOSKTOE, MPOCKTOR, paipafoTre 0 PaspadoTe
CAMOCTOATRARN CAMOCTOATENLHD HpoeKIoE, NPOCKTOE,
0 pELlETE PElaThE TEXHHYECCHEHRE EAMOCTOATCNBHD CHMICTOATCITHE
TERHHMCCHES FHANTH B PaMEAX PULLATE O PEllliTh
3AETH B yelie- TEXIHTECKIE TEXHHHECTERE
pRAEA] :r‘l.ﬂEHD— HCCEIOBATEILCEOE THOAYMN B ]JI-BM:HEK SHAAYM B
HCCTIE BT ENhE pafaTh VO En- PAMERY VG-
kol pafoThaL HCCIeanEaTeRECEOl | MochagoEaTanR:
padoTh, Kof pafioTs:
BITATET LR RN Ta i et
HBLIEAME CEMOCTON TENBIOE HACTHYHG BTaOnsT
paloTeL M0 ERITTRERARD HABGKAMH Eﬁgﬁ:ﬁ:{“
#ecnezopaTeIbcEa paboTe CAMOCTORTEILHOH A S
Oy as A PadaTH 00 ik ai
HE BIDOSeT HITH EEITIONHEEHED P VT
B OFy s HCCA S RODATE LS KoH P S
A BTAASET HRLL AN P, S BRI BEHEI
CTancHA BEROEHRL, BO
CEMOCTORTENRHDE ; HOCHEAOEATATRS
BAANSET A0y CEARYTCA
palboTs 150 ot paboTe,
o r:uahmauu . At HE%I-]:‘II-TT‘MBHHE s 0o
il F'] m:Iﬂ:I[EJmE Hmemzmumﬂ i ﬂ“";mﬁmm' " NpHMERZET
BB THE M PAROTHL SATPYIHEHHA ITPH Tﬁﬁ;:‘:m
BCCREJ0BATLNES HHAEMATHYECEE
kol pabor, oliepatsay, mﬁmﬁ
OEPLHOCE YMeHu R
i HOHRE,
I-HIZ'I“E.H,HP'EF.IHE-
CHTVELEE,

OITE-7 = ¢nocofH0CTER MPHMEHATE JIEARID MATEMTTHEHN, (HOHKA ¥ SCTSCTROIEANAT, XAMEHE B MATEOHLIOBEDSEHA,

TEOPHH YTPARIEHAT B HHOPMAIEHDHEEE TEXHOIOTHA B HHHOBANHORADE AERTeREROCTA




JHETES

QCHOBHEIC I3K0HED XHMHAH,
OCHOBHEIC KNHCCH
HEOpraideckir |

OpTEHARECENX COETHHCHHE; Ofnymamciniics

IUKOHOMEDHOCTH HIME HEHH AEMOHETRHEYET

CRONCTE XHMHICKHY HEMONHOE

MIEMENTON 1 [EPHOIEM B COOTRETCTERHAE IARHAE; Dbyunroommiion

TRYTNEM OepRogaHeckod AOTYCRANTCR REMOBECTPHpYET

CHCTEMEL, DCHOBHEND Obyasoapiics IHESTHTCNLHER YACTHUHCE O yamiica

TROHOMEPIOCTH TEMONETPUPYET | OmBKH, MPOARINETE conTReTET e s covinie ok

MHBESCHIK TPOLBCCOE; noaHOE HEDOCTATONHICTE aHzEHnd, HO £¥ "m” ; i

CTpOEHKE M cpoiicTRd OTEVITTEHE HAH AHAMAL, 1o paTy A0y CEAKTCA SR

PECTEOPOE H AHCTEPCHEIX RENOCTRTOTHDE mokEsaTenedt, HEZHAHTEARHEE il

CHCTEM; ST KTPOYN HMHS KM COOTECTCTERE obyamnmiics omrrbEn,

TPOLECTH B PACTROPEK CENYHNIHY HETIRITMBEET HETOTHOCTH, npmm

PECILNARAY, OPHTHIE IHaHHA, FHATHTENRHRE SATPYNHEHAS TpH WA 3 .

KOPDOHDHELY NPOLSCcoE o MITPYLHEHAR [ AHATHTHEECHITT A

cIocofs IE0HT METALINE OETERApOERHAR ONEPaIRTK.

OT BOPPISHAL CTPORHEE, JHAHMAME TPH X

crpcofel TONYHCHLR MEMEHOCS HA OB

M EPOn H ApEMENSHHE 1Y CHTY O,

E TEXHHES I B

NpOTHTHITHPOTARHA W 31

MO THPOEAHHE

YMETL:

OOEEIEAATE TPHELLISAHICTE

BEIRCTH K QUHOBHELM

BEACCAM HEOPrUHAHECHIX H

OpraiHYeCKEK CcoRTRRERR,

COCTARANTE XHMITHECERE

(OpMYIM BEILECTR,

VPAEHCHIE XHMASEDKHY

pearAk 0 TPOHIA0IHTL

PEGUECTh T0 HIEM,

XipAKTSPHIONATE Coof e mm;;ﬁi mﬁ’:’&“ﬁz

BEIRCCTE B rasosdpasHon, he kT Ciyamomuiicn

MEHAKOM M TOEpADM 3 HEMOBECTRAPYET

COOTBETCTERE YMeHRIE COOTEETCTEHG

SRR L s e S ROHYERRHITEA YMEEHF, YMERA g

somacsoons mparaama | wesocrowo | S | ocsces, o | SRS

KHMPTECKHK l:rﬂFIEEL[I{HL CTEMERH YMEET CHNORY, NPONNIMATES ey b CROGOTRD
REOOCTRTONHOCTE HETHANHTETLHEIE

OOpEISAATE HATPARNEHHOCTE OpCaninTE YMEHHRA, 0 PALY pes vy OUEPHPYET

MpOTERARKA PeakiAi; OUEEHEY Fini gtz s HpRODpETEHEE

DO bACHAT: MELAHHIM NpOTERENY pﬁwmgna. i Ber | sarpymHeHE mp W ¥eie AN,

WY I ST THIIHTENEHEE AHARHTHTLCRHE ER ST,

AEDITHOTO INEKTPHECCROT PeREIHi W HE M PeTianig

I Ha DOREPRAOCTH padueT. EICTECHN P ok Iagn®

EOMLTOHANBTX SRCTHIL PR il i MORLIMIEHHEOH

IL-'HH.H'TT-EI?!E'H].'H‘J.R.H'UH ST HER Ay CNOREHOCTR.

R i MEQEHOCE HA HOBLIE HeCTH AP THALS

PRETROPE COTH PAIHNT A e

EOHIEHTPALH,

PACCUHTLIEATE 30

CANEEAHNMGCKOTO INEMEHTY,
[HGETL YpasieHHE

KEMITEE CRFD PCABRLEA O
WIHETHER CPranmiec kX i
HEOPTAHWYECKHY BCIIGCTE 1
VEAJIHEAEH THIL peakilea,
COCTERSTE YPABHEHHA
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HHMUHECT KX PeAKIHE
TOMyISHHA TOAHMEPOE,
PACCISTRBATE

G T B T
TEOUTHMEPREAIHRA

BIET

TEORETAHECKAMHE OCHOEAMH
AHMEYECROH RaYEH,
cAGcodamy OpoBeISHIA
CTEXHOMETPHYECKAY
PACHETOR M XAMAYECEAM
ipapryzEand B YpasHEHRAM
KHMHRECEHN Pearunii ¢
NpHMEHEHAEM JHANAR
DCEGHERLY IROHOM XA,

DEHEHEIMMN CTOCO0aMHE

OOTYYEHEE 1 AHATIIR

CHMIMECEHY cRofcTR

DEHORHBX KIS0

HEQPTEHHFIBCRHY W ‘Imﬂ Ofyuasongiiics
OPCAHENSCKEN COSNHITE IR, Ofyqa ey E IIEDM
cnocohanm OMyamomm e BIAEEET METHLAMH :mmn{ PICIETA | o fheme mrameet
IR PHMEHTATEROEO He BMAILST WM pEcHeTa TEMIOBOTd mmm’ t METOIAME
OOPSIEIgHHA TEMA0E0rD B sipderta XHMATECKE Rarmar e pacteTa
afuperTa pearIN HEOGCTATORHGE poakEuil, pReSeToM P :m’ Em TENOEOT
HEfTpLTIIALIN; CrocofamMy CTEMEIR CROPOCTH XHMiecKof B ¥ " adiferta
PEImeriA 2084 1D BENAZSET peakLdg, A0 peakm, IC KHMHYELRHE
MM Eyec Ko Tepun M AEES BETOIAMHE PEaKIHA, NOMYCKAENTCA . II{EEh.Ii.‘H: pearuEt,

A XHMARECED KRHCTHRG, pacEETd IHAYHTEARHEE : ::!cm:-ec i pacdeTOM
coocoBiumMK TEIUOROTD Ok, MPORBIACTCE mm&ﬁx CHOPOCTH
ARCNEPHMEHTAREHEDIT pderTa HEAOCTATONHDGTE e R KB HASC KO
DOPSISaSiHA RIS HHMETECRHN BTANCHEA HASETRAMH i By pearun, 300
ROHLIEHTPAUHHE, TEMOSPETY P PERKICHE, no paiy ceaiicTs, R0 peaRIHH,
PEArHPYIONINE BETIECTE Hl PACTETINM oy O IHAC R r;p}l ceofonmo
CROPOCTE XHMuRecrodd CEOPOETH HETTRI TRIBAST e s NpEMEHAST
PEAKIHH W CMEIIERTE NHMHEECRiHL IHAYHTE L HEN PR — mayEHHEE
KHMITHECKOTO PARHOBEDHE] peaxiomm, 300 HTPVINEEEN TTHH nepenoce }m:;luﬁ HEERIKH B
JECTEPHMENTATEARMH PEAKIHE. OpEMCHEHHH HAEBI KOS HA HOBHE, CHTYALIMAY
METDIAME IOy HSHE B ADBLIN CHTYALINAY, e IEOBSIMICHHECR
EOUIYHARRY PRCTROMRE, CHTYAIHH, CANEHOCTH.

HABGLIEAME I I HEA

IS ETPNIASS PACTROPOE
HCEOTOPEIX JAReKTPOITHATOE,
HABEIEAMH P enng
EHI:TEEPMH.'FM 0 AZYHEHHED
AHMBEYSCEHR CROHCTR
HE«L‘IP[‘HHI-MEEJ:IEK H
OPriHEECkER COSTRTERH;
HABEIKAMY

KL PHMEHTATBHO
MOTYIEHAE I AIYEICHIEA
COOHSTE HEROTOPRIX
I'I.Q-J]i-B-I-EFDBI A TREERE
ONpeREAEHHEM IKNTAMEPOR,

6.1.3. HIxaae! OUEHHBAHAA PEIYALTATOR NPOMERYTOYHON ATTECTANNNA H HX ONHCANHE,

DopMa WPOMEEY TOTHMT STTECTAINH? 24T,

[TpomekyTounas arrecTannd oOyIAOMHNCA B OPiE 3a9eTa TPOBOIHTER N0 PEFVILTATAM
BHIMIOAHGHHA Bocx Buaos yuebRof paboTwy, DpeyveMOTpeHHEIX yieDHBIM NaaHoM [0 Haspodl
AHCHHITAAAES (MOIYIED), MPH 9TOM YYHTRIBAKTCH PESYIbTATH TCKYIETO KOHTPOIA YCIIEBAeMOCTH B
TeyeHAe cemMecTpa. ONeHEA CTENEHH OOCTHAEHHA O0yYAIOUIMMHCE NTAHHPYEMEIX PeIyNLTHTOR
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ofyuenus mo IUCHWITHNE (MOOYO) NPOBOIMTCA APENOOABATENEM, BOIYIINM 3JAHATHA [0
OHCIHIUTHAS (MOOYTEC) METOI0M kcnepTHOR ouerkr. TTo HTOraM NpoMEKYTOMHOR STTCCTAIHE IO
JIRCHHTLTHAE (MOIYIT0) BRICTARTIETCH OHEHKS «3AUTeHO s WITH «He Ja9TeH0,

K mposmexyTounoff ATTECTANNH JOMYCKAOTCA TONLKD CTYASHTE!, BENTONHHBIIHE BCE BHLI
yaebuoll paborel, mpezyeMoTpennme pabokell nDporpendoll mo  RCIHNAAHE «XHMHA H
thHsHICCKaA XMMEAY (BHIOMHCHEL B 3a3IMINERR Ha Ta00paTopHeX 3aHATHAX Bee NabopaTopHhe
padoTel, npegycMoTpeHEEe pafoueff mporpaMmoil, BEMONHEHHI M B CPOK CAZHED [TPARMIILEHOD
SIIEHHLIE JOMAINHHE JI8HAT).

Hlkaaa

Onucanme
UnNCHHBAHHA
BrinosiHeHR! BCe BUIR yieOHOH paboTs, OPEOYCMOTPCHHRE YUSOHEM INAHOM.
CryaeHT OSMOHCTPHPYST COOTBCTCTBMC — 3HAHMH, YMCHMA, HABRIKOB
npHBefeHEEM B TAOMMUEX  nokasateiel, ONEpHpYeT OpHOGPETCHHBIMK
waaerenoy | JHAHHAMI, YMEHHAMH, HABLIKAMH, TPHMENAST HX B CHTYALHZX MOBEMIEHHOE

chomuocTd. Ilpr s10M mMoryT ObITh JONYIOEHM HCIHAYHTCALHBE OMHOEH,
HETOYHOCTH, JATPYIHEHHA NPH AHATHTHYECKHX ONSPAIHAX, NepeHoce IHAHNRN |
YMeHHH Ha HOBEIE, HECTAHIAPTHEE cHTYAIHH. CTyaenT cnocofeH peaTHIoBaTE
JEHHBE KOMISTCHIHH,

He smmomier omwe mne Gomee BHmoB yueOHOH pafoThi, OpeIycMOTPeRHEIX
yuebHeM nnasoM. CTYIEHT JEMOHCTPHPYET HENMONHOE COOTBETCTEHE IHAHMH,
YMEHHI, HABLIKOB NPHBEREHHEM B Taluuuax DOKRIETSNeR, JOImyCKROTCR
#HE 3A9TeHo? | IHAYHTEeNLEEE OMHOKE, NPOABNAETCE OTCYTCTRHE SHaHHR, yMeHRH, Hantkos 1o
PROY TOKa3aTencH, CTYACHT HCOLITHBAET SHAMHTENBHEIE 3IATPYIHCHHE 0OpH
OUEPHPORAHNN IHAHEAMYE M YMEHHAMH DK MX NepeHOCe M3 HOBRIS CHTYRIMH.
CTyaenT He cnocober peasIoBaTE JANHEE KOMIETEHINH.

MopMa MPOMEKYTOMHOH ATTECTAINN? IKIAMEH.

TTposeskyToOTHAL ATTECTANHA 0fYUARIIHYCA B PopMe IKIAMEHS TIPOBOIHTCA N0 PEIYNETATAM
BENOTHERAS BeeX EBHA0R vuelHoH paloThL, OpeayeMOTpeHHEX YeOHMM TIaHOM Io JaHHOH
MHCIHITHEE (MOIYIKY), IPH 3T0M YMHTHBAKITCH PE3YIBTATH TEEYIIErD KOHTPOA VENCEAEMOCTH B
TedeRde ceMectpa. ONEEKE CTENeHH JOCTIDKeHHS oByUaOmAMHCH MIAHNPYEMEX PelviLTATOR
ofy9eHRE D0 OHCHHOMHEe (MOIY/DO) OPOBOINTCA OPEHOJABATEAEM, BeOYLIHM 3&HATHA OO
[HCOHIIHHE (MOIYIH) METoLoM 3xcnepTHOH oneHKs. [To BroraM mpoMemyTOIHOH ATTCCTALME M0
AHCUHIUIAHE (MOIYIHY) BRICTARNASTCA OUEHKA ¢OTIHYHOR, EXOPOIIOY, «YIORIETEOPHTENRAMY HITH
HHEYIORNETROPHTERHO B

K pponesyrodnoll aTTecTalde JOMYCKAOTCH TONBKO CTYSEHTHL, BLOIOMHHBITHE BO2 BHOL
yuehuol paboTel, nperycMoTpeHHRE pabouelt nporpaMmof o AHCHEIUIMHE «XHMHA H
thHINYeCKan XHMEA® (BRIOMHCHE H SAlMINeHs HA Ma0OpaTOpHLIX JAHATHEX Bee NabopaTopHLe
padoTel, NpeayeMOTpeHHEe pabouell nporpaMMol, BENONHEHEI H B CPOE CIAHE [IPARHNLHO
pPeIICHHRN TOMAITHIEE 38 IAHIT ).

lxana onenHBaAHHE Onucanme

Brmonnens sce Baiel yaebuoil paforsl, npemyeMoTpeHHie ydeGHRm
waHoM. CTYOEHRT JEMOHCTPHPYET COOTBETCTEHE IHANHE, VMEHHH,
HABLIKOB TNPHEENSHHEX B TafaHmax moxasaTenedl, onepHpyer
npHOOpPeTCHHELIME 3HAHHAMH, YMCHHAMH, HABBIKAMH, NPAMCHACT WX B
CHTYALHAX NOBBIISHHON caomHocTH, TIpH 3T0M MOryT GRITE JOTYLIENEE
HeSHAYHTENEHEIE OIINGKH, HETOYHOCTH, SATpyOHeHHA. CrymenT
HoMHoCTEID  obmagaer OOsOBEIMH @ JHEHHAMH — OVHIAMCHTATHHEDN
pa3gCNOE OMCUMIIMEE B o0beMe, HeoOXOaMMOM JUB  OCBOCHHH
AHMHSECKNN OCHOB B 9KO00OTHH M TNPHPOOONONLI0BAHAH, [OMHOCTEID
BNAASET METOOAMH XHMHEYECKOTO AHANHIA, H COBPEMEHHEIME METOIAMH |
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ronnuecTRennol 00paboTin HHDOPMAITHR.

==1

Cryagest ofinafeeT CAI0BLMH 3HAHMIME QYHIIMEHTATRHA PALIENOE
THCHHILIHEE B 0OBEMe, HEOGXO[MMOM NS OCBOSHHN XHMEMECKEX |
OCHOB; ENANEST METOMAMH XHMHIECKOTC BHANH3E, ¥ COBPEMEHHEIMH
METOIAME EOTHYecTECHHON 00paboTEn HRdOpMATHA.

ORI B

CrygeHt YacTHUHO oOnazacT DA30BEIMA IHAHHAME GYHIAMERTAMTEHEIX
PasHenoR MCHMIUEHEL B ofpeme, HeoDXommMoM MU OCBOSHHA
GYIOBIETROPATEIRHO | XHMHYECKHX OCHOB B 3KOJOTHH H NPHPOZONOIB3OBAHHE, HACTHTHO
BAATEET METONAME XHMHUECKOID AUANHIE, H CORPEMEHHEIMH METOIAMH
KONHIecTECHEOT 0OpaioTEH HEQODMALHE.

He sBumogHer oaMe HEOH Oonee  BujeR  yuedmol  paoThl,
npeayeMoTpenasn  yueGHRM  nnanom.  CTYISHT [EMOHCTPHPYET
HEMOIHOE COOTBETCTBHE JHAHWH, yMEHME, HABLIKOE NPHBENEHEEM B
tabiHuax noxasarencdi, JONYCKAKOTCA JHAYHTENBHEE — ommbE,
NpOARIAETCH  OTCYTCTRHE  SHaHWA, YMeHHH, HABRIKOB 0O PAIY
norasaTeneil, CTYEENT HCOMTLBAST IHAUHTSILHBIE 3FATPVIHEHHA TPH
QIEPHPOBARHE 3HAHARMH H YMEHHAMH IpPH HX TEPEHOCE HA HOBRC
erTyannd. Crynest He clocofes PCAnn3oBaTh NAHAYI0 KOMICTCHIIHED,

—

HHEYIOBNETEODHTENEHD

fPouIe oUeHOEHEX cpencTs npeactasies B IMpuaosenmun 3 K paboueH nporpavMme.

7. Yuefino-meroaudeckoe B RHGopMannonnoe obecneenne IHCHHILTHAEL

) OCHOBHAR JHTEPATYpa:

|. Maprumosa, T. B, Xumaa | yaefHEE # NpaxTHEyM UM TPRKIAIHOD Oakanaspeara /
T. B. Mapramosa, H, B, Aprasoncea, E. B. Togynos. - M. : Hagarensereo [Opaitr, 2015, - 393 ¢. -
Cepus : Bakanasp, TIpuknamsol kype. [ISBN 978-3-9916-4223-1,

2. Tubeon, H., Posem, I, Craxep, B, TexuonorAn aIIRTHEHOIO NPOHIBOACTEA .
TPEXMEPHAR MEYATE, OHCTPOE TPOTOTHIHPOBAHHEE H NPAMOE LHQPOBROS NPONIR0/ICTAD ! 5. I'nbcon,
11 Pasen, B. Craxep. - M. : TEXHOC®EPA, 2016, - 656 ¢, ISBN 978-5-94836-447-6,

0) MonoIHHTEIRHAN JuTepaTypa:

1. Mpanos, B. . Opraunweckan xuMHs | y4el, mocodue jmd cTyIL VIPEEISHHA BBICIL
npod. obpasosamma / B, I, Msanos, B. A. Uopnenwo, 0. H. lesa. - 6-e man, crep. - M. .
Waparensckuil neatp « Axanevuss, 2010, - 622 ¢, ISBN 978-5-7695-7068-1.

2. Cenumrog, 10, JI, BucokoMoTeKy RpHEE COENTHHEHAA  yued. I CTYL VapeEIcHRI
srici. npod. ofpasosasma / 10, Il Cemamion. - 5-e m3n, evep. - M. @ Magareascrmil uentp
aArazemusy, 2010, - 368 c. [SBN 978-5-7695-7071-1.

3. Opranuvecxas XmMus ; y4ebuoe nocobue / H. B. 3ux, C. M., Pycakosa, H. B.
Apramonoss, Tepexona M. B. - M. ! YH-T MAITHHOCTPOSHHAR, 2012. - 145 ¢.

4, Trouska, H. JI OSmmas xenvma © yaed. nocobre / H. JL Iminxa. - #ax. crep. - M, : KnoPye,
2013, - 725 c. ISBN 978-5-406-02934-3.

5. XuMmdeckHe cBolcTBa HEOPIAHWHECKHX BemccTs; naboparopHed mpaktueyM [ @. 3.
Ganaes, JL A. ApGysosa, O, A, Koremosa, M. E. Cepernna, A. X. Xaiipu, - Mocksa : Yuusepearer
MamuHoCTpocHRA, 2016, - 85 ¢, ISBN 978-3-2760-2372-4.

6. Mapremoes, T. B. 3amyara Metannes o7 KOPPoSHH B apromobnnecTpoessn / T, B
MapTsmosa, - M. 1 Ya-1 sammeocTposnng, 2013, - 132 ¢,

7. Maprumosa, T. B. [paktrxys no seoprangmeckofi xouus /T, B, Mapramosa, - M. @
VH-T MamueEocTpocHas, 2013, - 6 ¢.



8. 3mk, H. B, logynos, E. B, Apramonosa, H. B. OyEKIHOBANEHEE HAROMATEPHATE |
nomyenre W ceofictea / H. B. 3sm, E. B. Tomywos, M. B. Aprasomosa. - M. @ YH-T
MamHHocTpocHNs, 2012, - 128 ¢,

9. Iloramos, JI. A, Comsol multiphysics: Mogemmposanne smexTpOMEXaHHSECKIX
yerpoiicre [Tewer]+[3nextponseti pecype]: y1ef. mocofume / JLA.[Moranos, IO, Byrapes. -
Bpanck: BI'TY, 2011, - 112 ¢. ISBN 978-5-89838-520-0,

URL: hiips:/www slideshare net/ivanovl 566334322/784comsol-multiphysics

10. Maprsinesa, T, B. 3ananug qna camoctontemsaolt pabors / T, B, Mapromosa. = M.
MITY adMAMH», 2010, - 120 c.

11. Mapreross, T, B, Duanveckas xuupg : ywedhoe nocobue / T. B. Maprumosa, - 2-¢
u3n,, nepepab. w gon. - M. : MITY «MAMHe, 2012, - 124 ¢,

B) nporpaMyace o0ecnedenne H HHTePHET-PECYPebl:

[Iporpanmroe ofecnesenne COMSOL Multiphysics - hitp:/'www comsol.com.

Hereprer-pecypes! BEMOUAOT yuefHO-METOIHIECKHE MATEPHAIN B JASKTPOHHOM BILIE,

npencTapmennele  Ha  cafite  eMockoscrmit  [lommrexs  hitpi‘mospolytechry’ s pasnene
abubnnorenno-nudopanuonisd nedtpy (hitps:libmospolyvtech.ru’).

BapHanTRl KOHTPOIBHEIX 3afaHH 00 DHCOHIUIMHE MPENCTEBICHLT Ha calTe! wWww.i-
EXAMLIU,

[Moacsmmic yueOHO-MeTOAMHECKEE W HHEOODMALMOHHEIE METEPHANE [IPEICTARICHEL HA
cajirax:

htip:/fwww.chemnpet.on’ - Topran dyunamesTanksory xumuieckoro obpasonanna Poccun,
Hayxa, Obpazosasme. Texnomornm;

hitp:/forgchem.muf - HareparTHessi My s THME M Y9e0HNE «OPraHMHECKan XUMET,

httpe/fesnw xumuk.r - e XEMEK. 0 - CAllT O XHMEH,

hitp://elsevierscience ru/productsiscience-direct! - Science Direct;

http:/felsevierscience ru/products/reaxys! - Basa crpykrypioro noncka (Reaxys);

hitp://pubs.acs.orgl - Pecypohl AMEPHEAHCKOTO XHMHYECKOT0 0fIecTRa;

hitp:/fwww uspio. gov/patftfindex himl - United States Patent and Trademark Office
(mareprras Gaza CIIA, Gecnnataeidl JocTyn ¥ Gase JaHHEN pedepaToB H MONHLIK ONHCAHH
maobperennii CIIA ¢ 1976 1.);

htip:/fep.espacenet.com - European Patent Office (Emponeiickoe natedtHoe BenoMcTBO
OpeOoCTARISET ZOCTYE K DalaM JSHHELX, CONSPHEUIEM HHpopManmmo o Gomee 50 sMuimnonos
NATE¢HTHRIX JOKYMEHTOR K3 71 cTpansl);

httpifwww. fips.ru - Peneparteiuil HHCTHTYT NpoMbIAeHHOH coBcTBeREOCTH (AOCTVI K
NCUIHEIM TeKCTEM POCCHACKMX MATCHTHRIX OokymeHToR ¢ 1924 r, k Oaie jgaaHex pedeparos
NONEIHEN Mogened, fase naHHE POCCHEACKHN MPOMEIILTEHHEIN nﬁpa:mﬂn H APVTHM pecypoaM);

www.himiinet ru - Xaves b OsITY - IUB0CHE B MEHYCHL,

http:/felibrary. i’ - Hayuno-anextporsas Gafimoresa,

8. MarepuanbHo-TeXHHECKOE 0HeCTeTenHe THCIMTLINH LI

AymuTopus H maboparopHd kagenpe eXaumbroTexs [IK411, TTK433, TIK526, [TKS2%
o60pYI0BAHE! KOMIOERTepHOH H MyILTEMERRNHON Texnuxod.

Jna npopegensa na00PaTOPHOTO OPAKTHEYMA HA COBPEMCHHOM YPOBHC PH BRIIOIHEHHH
mafoparopesix  palor  OpenycMOTPSHD — HCIONBIOBAHHE  CASOyIOWero  ofopynorssAs;
joToanexTpHUeCKHil  KATOPHMETD; AKBANHCTHNINTOP; SNCKTPHMECKHE NONYHIPOBOIHHKOBLIE
BRIIPAMHTENH; MHUIHAMOSPMETPR, CYWHARHEN wkad; QTOPONAACTOBEE  KATOPHMETPEL
TEPMOMETPEl, SNEKTpoiHsephl, choexrpodotomerp C@®-56; BRiTiwHbe MXads; NOTCHOAOCTAT
mapku IPC PRO-M nna npoBeneHHS aReRTPOXHMHUSCKHX HocTemoraHui; dotomerp KOE-3-01
PoToRMERTPHYECKHA;  cmeRTpoMeTp  artoMmHo-abcopbuomommedi  aKBAHT-2A%;  rasomem
xpomarorpad Shimadzu GC-14B; asromarugecknii Turpatop TitroLine alpha; ycramoska c
BPAIIARIIAMCE OHCKOBEIM snekTpogom (B3I-06); snexrponnsie asamnTaydccikne secsl OHAUS
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Adventurer; Becs NaDOPATOPHBIE HISKTPOHHEIS; DPCAKTOPHI JNA NPOBEJEHHN KHHETHYSCKHX
HCCTIENORAHHA NpPH payinqHBX TeMoeparypax (o0semom 500, 700, 1000 wmm); morpysmoi
tepuoctar-uupkyastop LOIP LT-208; yeranosxs nns THIpOBAHHA CYCHEHIHE ORCHAOR H comefi;
pH-metpar u momoMep Mapen  «Juenepr-001w  anexrpoxmmuweckme sgelivn, HE-©ypee
CHOEKTPOMST]; MYIBTHMCINHHGE MPOCKTOP; HOYTOVE.

9. Meronnaeckie peKOMeHIAIHHA AR CAMOCTOR TE bR padoTh CTYIEHTOB.

Jucunnmuna OpenycMaTPHBAET MeKUHH H nabopaTopHile paloTRI W OJHY JRYXYACORYIO
paboty. Hayuenne xypea sasepmaetes 3aweroM (1 cemecTp) H x3aMenoM (2 ceMecTp).

Yenemuoe u3ydense kypea Tpedyer nocemenns ekumad, akTHEEHOR palorst wHa
nafoparopHsy paboTax, BHOONHCHAN BeeX yueOHRIX 34NaHKH NPenOIapaTend, (IHAKOMICHHS ¢
OCHOBHOH H JOTOMHATENLHOH THTEPETVPOE.

Bo mpeMs JeKIHA CTYSHT JO/TKEH BECTH KPATKHR KOHCIEKT.

Pafiora ¢ KOHCOEETOM JMEKUME NpeOmoiaraeT NPOCMOTp KOHCHEKTE B TOT & J¢HL TOCne
aamiref, [Ipn sTOM  HEOOXOOHMO NOMETHTE MATEDHATLI KOHCIEKTZ, KOTOPHE BRBLIBAOT
ITPYIHEHNA A moHuMannA. [[pr sToM obywarommiica JODKeH CTapaThCd HaffTH OTRETEl HA
IATPYIHHTENBHEE BONPOCE, HCOONEIYA PeROMEHIYEMYID THTepaTYpY. BCiM eMy caMocTORTeIRHD
He ynanock pazofparsed B Matepuane, HeoGxomuuo chOpPMYTHPOBATE BOIPOCE M ofparHTCd 34
MOMOTTRRD K TPENoIABATEN HE KOHCY IBTALME Wiw Drwxaiiuredd nesimm.

Obygaromenyed HeoGXOIHMO PeTyIAPHO OTBOTHTL BPEMA JUIH NOBTODSHNA NpoiiaeHnoro
MaTEPHATA, NPOBCDAN CBOH IHAHMEA, YMEHH H HABBIKH 110 KOHTPOTBHBIM BOTIPOCANM.

JlaffopaTopasie paborsl COCTHENANT BAMHYKY HACTE NpoheCcCHOHANBHON NONrOTORKH
cryaenTen. JHH HANPARTEHE! HA SKCTEPHMERTANEHOE MOATECPHISHIE TCOPSTHMSCKHX MOT0ReHHT
H GopMEpoBanRe yIeiHBN B OpodeccRONATLIE NPAKTHYECKRX YMeHni.

Brimonuenne cryaenTami mnafoparopusix paboT HANPAREEHD HA!

- oBobINEHRE, CHCTEMATHIAUNKD, YrayOnenHe, JaxkpeniieHde NOMYUEHHEX TeOPETHUSCKHY
SHAHAT N0 KOHKPETHEDM TeMaM THCIANIHE;

- (hopMHPOBAHHE HEODXOINMBDE TpMDECCHOHAIMHEIN YMEHHH H HABKIKOE;

JIHCIHIUTHARL, N0 KOTOREM ILIAHHPYEOTCH  NadopaTopHele paloTe H HX  0OBEMEI,
ONPEIenmoTed PpabouHMHE VOeDHEIMHE TITAHAMH.

MeToaraeckne yEa3aHHA N0 NpoBeIeHmo mabopaTopHex paboT paapabaTLBaoTcs Ha CROK
neficTert paboYel mporpaMMbl IACUMONHHEL B BEIKMEHIT:

- IAFTIABHE, R KOTOPOM YRadLBaeTcd fabopatopras padora, ée (MOPSIKOBBIA HOMED H
HARMEHOBENEE]

- Ot pafoTes,

- 0B0pYNOEAHKE B PCAKTHERL;

- coneporanie paboTe;

- DOPATCE (HOCTENoBaTeNEHOCTE | BMOOTHEHRA paboThE;

- M[paRHIa TeXHHEH O€IONacHOCTH H OXpaHE TpyEa no ganeoll  pebore (oo
HEoOXOTHMOCTH ),

- obnmpIe NpasEna K oopMASHAK PAOTEL.

[lpr nnagnpopainl MabopaTopHBX paboT CAegyeT YUMTHBATE, 4TO HEPALY ¢ Beoyimed
HEIHHD - NOATREPHIEHHEM TEOPETHYECKRY MONOMEHRH - B XOIE BRIIOIHEHHA J4MAHHA ¥ CTYICHTOR
MOPMEPYECTCE TPAKTHYECKHE VMENHA H HARRKH O0PAMEHHS ¢ NADOPATOPHEM ODOPYIOBAHAEM,
ANTAPATYpOll H Op., EOTOPEIE MOTYT COCTABMATL YACTE NppeccHONANEHON npakTHUecKod
NOOTOTORKH, & TAKKE HCOCAENMOBATSIBCEME yMeHHd (HaGmoneTs, CPABHHEATH, SHATHIHDOBETE,
VCTAHARIHBATE JARHCHMOCTH, JIENMATE BREBOAR ®  0DOOMIEHHA, CAMOCTORTENRHO  BECTH
HCCHeoRARHE, OfOPMILTE PEIVIETATEL).

Cocras sanaunit gna nabopatoprodi paboti gonkesn GLITE CONAHAPOBAN ¢ TAKHM PACUSTOM,
qrofel 34 OTBEACHHOC BPEMA OHH MOITH OHTE KAMCCTBCHHO BhRINQUIHCHB GONBOIMHCTEOM
CTYIEHTOBE,
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HeolbxomMelMl  CTPYKTYPHEIME = SAeMeHTaMH  nabopatopmoli  paBoTel,  DOMHEMO
CAMOCTORTS/IBHON — NEHTC/IbHOCTH  CTYJACHTOB,  NEIAIOTCH  HHCTPYKTAN,  OPOBOIHMEI
MpeloABaTeIeM, A TREKS OPragn3ang olcy:E1eHN HTOrDB BRIIOTHeHRRE TabopaTopHoi padoTeL.

Bemonmnennto naboparoprix paboT npegmmecThyeT OpOREpEA IHAHHE CTYOSHTOR - HX
TeOpeTHYecKo rOTOBHOCTH K BRITONHEHHIO 3a0aHHA.

[Mopazox nposenerus naboparopasix pator. [loamsmo cofcTResnoe BemMonReHns pafoThl
Aag kamaol nabopatopHofl paboTh OpeIyCMOTPEHA NPOUEIYpa 3AMETE, B Xoge KoTopol
NPETOIABATENR NPOROANT YCTHRIA HIH MHCEMEHHEH ONPOC CTYOCHTOB A% KOHTPONS MOHAMAHHA
BRMOMHEHHBI HMH HIMEPEHHHA, NPABHIBHOH MHTEPUPETALMH NOAYYEHHBIX PESYIRTATOER H
YCBOSHHS HMH OCHORHEIX TeOpeTHUECKHX H NPaKTEYeCkKEN IHaHEH N0 TeMe 3aHTTHA.

[lpsn mooroToBKe K 3a<eTY © oUeHK0l B IoNONHEHHE K HIVIEHMHID KOHCIEETOB NEeKIniH,
yaeOunx nocobmit B coaligos, HeolxoZuMo monmIoBaTRCE  yueOGHOH  AHISpaTYpO,
PEROMEHI0BAHHOH K HacTogmeR nporpavme. [Ipr noaroTonke K sadety HyWHO HIYIHTE TEOPHH:
OTMpENENESHAS BCEX NOHATHH H MOANOAL K OUSHHBAHHIO 00 COCTOSHHA DOHHMAHHA MATEPHATA H
CAMOCTORTRIBHO PellHTh [0 HECKOMLEY THIIOBRIX 3a0ad HI Kamuof tessel TIpH pemcHEn 3amas
BCETAA HEOTXOHMO YMETh KAMECTBEHHO HHTEPIPETHPOBATE HTOT PEIIEHIS.

CamocToaTeasnas pabora erypenton (CPC) no ascupnmupe MrpasT BawHyl0 ponk B
xome Beere ydebHoro nponmecca MeTomHHeckHe MaTepHANTE ¥ PEKOMEHIAIRH 118 ofcCnecHNS
CPC roToBfTCA IpCI0LaBaTe/e H BEIAKOTCA CTYIRHTY.

ITpr caMocrosTensHol npopafoTRe NOMAITHAX IATAHHA H HATHCAHME HHIWRHIVATLHEIX
paboT  CTYOEHTAM PEROMEHAYSTSH NoARIoBatecR  OHONHOTOWHEM  QOHAOM  NHTEPATYPL
(yueONHKAMH H IEPHOJHYECKHMH HIIENHAMH), 8 TAKHC METONNICCKHMN YEA3aHHAMH [0
BHITOMHCHHN) CAMOCTOATENBHBIX H DPaKTHYecKHX paboT.

10, Merogm=ieckne pexoMenIaNH 118 NPEN0IaBaTe.

Comepaaiie MeTOIHYCCKHR PEKOMEHIAINA 18 NPCNOIARATEIA PASMEIIEHE B PE3ACHE 9,
MeTonRueckHe PeROMEHJAUHH 08 CAMOCTOATENEHON paboThl CTYIEHTORR HacTommel paboueit
NpOTPAMMBIL

MPAIOKERAA K PABOYEN MPOTPAMME
- CTpYETYpa H comepmanie aucoHnaEns ([ Iprnomsenne 1);
- Pong oncHoMHE cpencTs ([Ipamomenne ).
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Tatmuna 2

Mepeuent 0UEHOUNEIX CPEICTE M0 ANCIATUIMHE «XIMES B QHINTECKAR XHMAHY

| Hanvenosamne | Kparkas XapakTepHCTHES OIEHOMHOID L i
oC | ouenoumoro cpenersa ONEHOYHOTD
CpEIcTBa epencrsa  DOC
Kowrpomeman | Cpencrso  [POREPKH  YMeNHH  TPHMCHRTH uiiﬁf;sim
1. paboTa HOMYSEHHLE SHAHHA [UI8  POISHMA 3479 =
(K/P) i}Iil:-IE.EI.E:J'[EI-].HDFﬂ THITE [0 TEME WA PRIEny BapRanTaM
CHeremMs  CTAHTAPTHIHPOBAMNEX  SAIAHMIE,
- Teet NOSBOMIAIONIAR ABTOMATHINPOBATL NPOUSAypY |  (POHI TeCTORER
; (T} HIMEPEHHS  YDOBHA  SHEMME ®  ymemuH | IanaHH
OOVHARINErOCH.
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| Iprmookense 2.1

Bonpock! 1,18 MOIrOTOBKH K 3AYMETY CTYAeHTaM 1 KYpea HAOpaBIeHEE D0ArdTOBKN
27.03.05 «HMnnosarukay 00 INCUMNAHAE «XAMAA B GHINIECKAR XHMER)

Ko
Bonpoct K auweTy o

KOMITETERLIHT

[TpeineT, 3a0a90 H MeTOIE XHMHE, (JCHORALE HOTOMSHAS FTOMEO-
MoNekyIapHof TeopHn. [ToHATHL: XHMEUSCKHH JTEMENT, T0M, MOIEKY A, OK-7
OTHOCHTENEHLE ATOMHEIE H MONEKYNSpPHEE Maccel. [panu-aToM, MoTs

BEIICCTEA.

(OCHOBHBIE SAKOHE] XHMHN: 32K0H COXPAHEHHA MACCH BEIECTR, JaK0H

MOCTOAHCTRA COCTARA XHMEYSCKHY COSIHHERNE, TAZ0RLIE 18K0OHEL OE=7
AHMHICCKHIT PKEMBATCHT H 38K0H 3cadputeHToR JaneTosa, .
| f':_l'[ﬂl:l:h] H-E:DpTﬂHH*[CEHHJ{ CDEJ[HHEH:E[H; OHCHDb, KHCTOTRI, MHOBAHMA, COITH, {]n]": ?

| HX NOITYYEHHE, l.']}H?H‘{EE-HHE H XHMHYECKHE CROACTEA.

- CoBpeseHHOS IPEICTAB/CHHE O CTPOSHHH aT0Ma, COCTAB ATOMHEDX AUEP. | OTT-T
- KopnyckyIapHO-EONHOBON AYAIHIM MHKposacTil, Ypasrenne Je bpoia.

- Ypasaeane lperrareps. KRaHTORO-MEXAHMHMECKAR MOJSTR ATOMA,

| KpaHToBRIe HHCNE, THIE SNeKTPoRHER opirranal. [Tpummm OIK-7

- HeonpegenemnocTn |efzeinbepra,

| Tlpusien Tayae. Onpegeierne aNekTpoHHONE eMEOCTH ypoRHeH, OIK-7

nogyposdefl 0 opbETaned. Ilpapano ['vEna.

| Nopamox sanonHeHrs noaypoeHei aexTpodane. [Ipasuna Kneukosckoro, OTTHC-T

IEKTPOHHEIE B 3NeKTpoRorpadHeckne HOpMyIEL

[eprogrecknii sakon 1 neprognueckar cuetema JLH. Menpeneera,
CrpyveTypa neplofuueckoi cHeTeMel, [TepHoEL, FPVINTEL, TOATPYIITEL 30K0H OTIE-7
Mozms. DrexTpoNNEE AaHANOTH, $-; p-; d- B - 3meMenTH.

nl.‘:.‘pHDjI,I-I'-IEEJ{H HIMEHAHIASCH cROHCTRA 3TEMEHTOR: SHEepTHE HOHHIAHH,

JHCPIHEA CpOACTRA H ANSKTPOTHS, AIeKTPO0TPHIATENLHOCTE JIEMEeHTOR, i
[Mpupons xumMugeckoi cessi, OCHOBHBIE BHJIEI H XAPaKTEpHCTHER OI1K.7
NHMHYSCKDH CRI3H.

KopaneaTras ceazs. Cnocolbl oNMHCANRA KOBANEHTHON CRAIA; METOJ oI
pasicHTHEDS chAagi (MBC) 1 meton monexynapuex opbrraned (MMO),

Ccrosarie nonoerns MBC, [TodaTHe 0 KOBATERTHOCTH SNEMERTOR H OTTiCT
BOSOVITEHHBN COCTORHHAY ATOMOR.

Cro#icTea KopaneHTHOH cBA3n. [loaIpROCTE CBAIH K CTENSHE OKHCACHNAA. Ot
HonHas xHMH9Sckan CEash.

HanpasneHHOCTE KOBANESHTHOH CBASH: 0- 0 M-CRAZE, IOHATHE O OTTE.T
THOPHIASAIH, L

XHMHYECHAR CEASE ¢ TOMKH 3PCHHA METO08 MOMCKYNRPHRE opOnTancH.

Pacnpenenerre MONEKYNAPHEX oPOHTATEN NO YHePIHEM. FREpreTHYecKas OIK-T

JAHATPAMMA H OOPeOSICHHS IODAIES CRAIH,

FNeMEHTRL TEPMOTHHAMEKR H TEpMOoXHMHH, | 3aK0oH TepMoIHaMEKR.
TepronMEaMEYecKHe TAPAMETPEL B (PYHEIHA COCTORRNA CHOTEMEL, OITE-7
BHYTPEHHAR FHCPTHA H JHTAIBIHA,

Teproxuvug. Jakon [ecca. Caencrans 13 3axoHa ecca. DHTAIBIHA

oOpa30BARRA XAMHUCCKHX BemeeTs, Pacuer snepreThsecknx sdupexron CHTIC-T
EHMUUSCKHY Peaini.
Xamuueckoe cpoacteo. I 3axon Tepmoxnramukl. [TonaTie 00 SHTPONKH. OLlie-T

HameHeHne AHTPOIHE NPH XHMHYECKHN IPOHeccay H DAIOBEIY DEPEXOOAN.
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Dneprus 'udbca 1 cc MIMCHCHHC B XEMIHMCCKHX NPOIICCORN.

HanpammeRHOCTE: XEMHEYECKRX TPONEccos, TepMOXHMHSCCKNE YPABHERRA H OTIK-7
NPAKTHYECKHE PACTLTH N0 HAM,
HunpHeckan KRHeTHEL, CROPOCTE XHMHYECKHX peakuni 1 GanTopel, Ha Hee OTTK-7
BIHAKHIHE. TOMOIEHHRIE H TETEPOreHHLIE PeaKIIHE,
Brngune KONMEHTPALHN PEAIAPYIAIMK BEIIECTE HA CKOPOCTE PEAKIHH, oI
JaxoH OcficTBHA MACC, KOHCTAHTA CKOPOCTH PEaKIlin.
Bnngune TeMIepaTypsl HAa CROPOCTE XuMAueckoi peaxomuy. [Tpasuno Bant- OITK-7
Fodba, ypanneHHE AppeHEyCca. JHEPTHA ARTHBEIHH XAMHTECKOEH peakiinm.
HEnHYECKOE PABNOBECHE B TOMOTCHEBIX cHeTeMax, KoHCTaHTa PaBHUBCCHA, OITK-=7
VCROpEHHE TOMOTEHHBIX XHMHMECKHX Peakii, [oMoreHHEL KaTamss.
XAMIYECKOE PABHORECHE B IeTePOTeHHEIX cHeTeMax. [eTeporeHHELi KATAIHS. OITK-7
PEKTOpEL, FINANOME HA XHMEYeckoe passosecie. [Ipaamem Jle-llaremse. OIIK-7
Pactropel. OfHe MORATHS 0 PACTROPAX B JHCIEPCHEIX CHOTEMAX. OTTK-T7
PacteopuMoects pettects, HanenenRe SHTANLITHE H YHTPOITHA PR OK-7
PACTBOPCHHH.
FonnuecTBeHHAT XAPAKTEPHCTHE pacTRopoR, Crocobnl REPANEHAS OLK-7
KOHUSHTPEAINH PACTBOPIE. N
PacTEOpL HEANEKTPONATOB H 3NeKTpoarToR. CHnbAabE 1 cnalie OLLK-7
IICKTPONTHTEL. =
Cnafre 3nexTpoanTel, KoHoTanTa MHecolldalliEl o CTeneHs HCCOlHATTHYE OITK-7
caalbx JEKTPOIHTOR.
Bona kax cnabeit snexrpooer, HoRHOE npoMiBetenEe BoARL Bonopoaskri OITK-T
nogwarens. [ToHgTHe 0 KECIOTHO-OCHOBHEIX MHIHKATOPEX.
[Mporseecane pacTeopaMocTH, DrAponms conell, AMdoTepinie OITK-7
NEETPOITHTE.
OEHCTHTENBHO-BOCCTAROER TENEHERE peaknsd (OBP). Banu OBP. OIK-7
Crenenh OKKCISHHE H METOIEE ¢ pacteTs. (CHOBHES OKHCITHTENH B OIIE-T
BOCCTEHOBHTEIH.
MeToHKS COCTABNSHES YPABHEHHH ORHCIMTENBHO-ROCCTAHORATENRHED
peaxuuit. MeTog anexTponsore Gananca. HoHHO-3MeKTPOHRNLE MeTOM (METO OLE-7
MOMYPCRKITHI ).
Braanuse cpeasl Ha nporexadine OBP. CHIE-7
Dnexrpogasie noTennaats. CTpoeHue ABONHOID IMEKTPHYSCKOTO COR, OIHE-T
Hameperne anexrpoisbix noTeHnRanos. CTannapTHER BOIOPOIHELR
AEKTPOA W BOJOPOIHAS MIKANA MOTEHUHANOE, PRI RANpExeHUA METALIOR W OTIR-7
ero ceolicTea.
Canspanngeckne memeTsl (173). Axxymynarops. ToMTHBHbIR 2MCMEHTEL CHTE-T
[lonapesanns ¥ nepeHanpxesne [, OIIE-7
Dnerrpomas. [locneosareasRoeTs MISKTPOIHEX NPpoleccon, BTopuyumLEe
OPOLSCCcE TPH AeKTponae. AsncHie nepesanpasenns.
| IMEKTPOTHI C HEPACTEONHMBIM H PACTEOPHMEIM SHOJAME. OIIK-7
. KonmsecTReHRRE COOTHOMIEHNA NPA JneKTponase. 3axonsl Mapages. Brixoa OTT.T
[ TOKY. N
Kopposns Metannos. BHAL KOPPOIHE. OTIE-7
Xumpueckan Kopposng, Mexanusd 0dpaopanng NOBEPRHOCTHED TISHOK, OTIE-T
OIEHEA CROPOCTH KOPPOSHH.
SNEKTPHOXHMEYECKAS KOPDOZHE, MEXSHUIM H VOIORAL 28 NPOTEKAHHL ONK-7
Crocobl 3aATE METAIIOR 0T KOPPOIHH. OIK-7
Mertannel, PacupocTparcHue 1 PoOpPMEl HAXOHKASHHA METANIOE B ITPRPOIS, OIIK-T

Magneuenne metanios w1 pya. Ocronmse cnocofsl BOCCTARORICHAR
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METILLIOE, HDJ'I_‘_'F-IE‘.HHE.‘ HHCTRIX B CHEPRTHCTEDE METRILTGH.

MeTanmuuecKas XEMH4CCKAA CEAE. Pois METATTHHECKOH CBATH B

OITE-7
(hopMEPOEEHHHE GHIHSECKHX # XHMATECKHAR CROACTE METANIIOR,
XHMHUECKHE CROHCTEA MeTamnos. BianMonciicTane MCTALIOE ¢ BONOH, OIK-7
KMCTOTEMH, IHEIOYAMH, COTAMM,
d-onemenTir, OcoSeHHOCTH CTPOEHRS, PHINTECKHE H XEMHUSCKHE CROCTERA, OIIK-7
KRcIoTHO-0CHOBHRIC H OKHCIHTEILHO- BOCCTAHOBHTENRHEIC CEOHCTEA. |
MeTannuuecsne cnnaskl, CHIMERO-XUMHYMECKAR AHATNY CIUIARDH, OITK-7 |
Komnnexcrere coegunennn d-anemerntos. Homer d-amesenTon xax
KOMIIIEKCoDOPas0BATeNH. AHNOHHES, KETHOHHEIS H HOHTUIBHEIG OTTH-T
KOMIIeKCE. THITR CBA3efl B KOMILIEKCHRBIX COBTNHEHRAX. KoHeTanTa
HECTORKOCTH.
Opragiieckie cOSIHHEHRA. TeopEa CTPOCHEA OPTaHHYECKRX COCTHACHHI OTIK-T
Byrrepona.
PrsumoBaneREe rpynms. Knaces oprasseckuy coennenni. OITK-7
[Tomemepes. Croco0s DOMYMCHHE MOMHMEPOE: DOTHMEPHIAIHA | OMK-7
MOCTHECHERCAILA,
PrsHEC-KHMEYCCEHE CROACTEA NOMHMEPOR, OITK-7
OENRCTH NPIMEHSHHA TOIHMEPOE. OITK-7 |
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Tpunowemnne Mo 2.2,
[Tpnmep srzameHaUrOEEOTO OHAETA

MHHHCTEPCTEO HAYEH H BRICILEND OEPAZOBAHIA POCCHICKOR SENEPALIMM
8 IEFAITRHOE MOCY IAPCTOEHIOE ABTOHOMHOE OEPAZOBATENRHOE YUPERIEHHE BLICIUETD OEPAIOBAHMA
«MOCKOBCKHH MOMHTEXHHYECKHH YHHBEPCHTET»

(MOCKOBCKHH MOJIMTEX)
——————————————————————————

Dy nwTer Kimmmeckofl Texsonoran 1 Grotexnonoram, Kadeapa « XnmBrRoTexs

HMuenuumiHL «XFAMAT 7@ METEPRAN0EENEHI D
OEpazosaTentyaa nporpasa 27.03.05 sHmoararan
Kype |, camecTp 2

IKIAMEHALMOHHLIA BHITET N 1

1. MeTomer nonyueHHs noMUMEpoR. [ToMHMEpHIATIH.
2. ABC-nnacTiiH.
3, Tlenouxa xAMEYSCKHX TpespamennH. OcymigeTanTe CHeyIOIIHE TPeRPANEHT H YRAKHTE
YCAOBHA NPOTCKAHHA PCAKIH:
1
GH:U: —_— m;
: + 4 B
3
£ —= H—0T=0—H —-r.u,-ucfj — CHy—
:_’jf \.\ H o
T " L+
H—CH=CH—H CyHy —= SgHall; —= CoHubH,
al ——
S OH M= EHy = EHg- 0
|

HOOC— COOH

Yreopaeno ne eetnnns kafenpis oXumBsovene ora__o D, liperonss Ne .

Zenepouns wafeopol dXimabarmes HHB. Apmsokoas
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Ipraomenne 2.3

Ilepedent BONPOCOB LA NOAIOTORKH LI CTVIEHTOD | BVl HANPARICHIN IOAT0TOBKH
27.03.05 «Hunoparmray K IKIAMCHY 00 TICHATHHEE «XEMiE 1 GUINICCKan XHMETD

B Kon
OMPOCHl K FE3aMEHY
KOMTeTe HIHEH
MeToIR HoMYIeHRE ]IDI[HHE]JﬂB;_}:lD:]]ﬂ.IEpiEEJJ;[m. OIT-7
MeTomasn momyeHA NOMHMEPOE. NMomHEOHASHCATHA. : OITE-7
Poronommepsl. JcHOBHLE ONPENCIEHHA H IOHATHA. OTIK-7
Hamerenme cipykTypnl  foTOmOMMMEpa ©TpH  OGAYMEHHH —NAsePHEIM OTK.7
HITyYeHEeM, Y{-usnyueHneM, THEBHEIM CRBETOM,
o ¥ MHBIER TIOIHMEDHEIE THAPOTENH, OITK-7
Crofictra 1 koaccriHKaIIg AACTOMEpOR. OTIK-7
CroficTea ¥ NpAMERENHE MOMHMEPHEX MaTEPHATOR. OIIK-7
[ToMHOPTAROCHAOKCAHEL OTIK-?
CroficTsa EpeMARHOPraRHYeckiy NOMHMEPOE. OTK-7
Momomepl. [loaHMepHIAHOEHEE MOHOMEPEL OITE-7
Monomeps. T/ OH IEHC AUHOHHBIE CMOTTEL OIIK-7
rmnn:ﬂ'b-;jtm:tp::hmmr (PET, I'IE}:I}. OTTE-7
¥ naponpounkli nomactepon (HIPS), OTK-7
Wnmrraroper Metannos (BronzeFill). OITK-7
CrofcTra KpeMENHOPTAHAYECKHX NOTHMEDOR, OTTE-T
ABC-nnacTaEm. OITK-7
| PLA-mmacTHicH. OIK-7
TponzkopcTeo GyTanrena-1,3 B @3onpesa, OTE-7
[lorsTHE DHOCOBMECTHMOCTH. OIK-7
ommanran (PLA, [TITA). OIK-7 |
AxprnonnTprnOyTannencrapon (ABS, ABC). OTIK-T
]-.ED.I'IE-IBHH._IE[PEL]ﬁ crpt (PVA, IIBA). OITK-T
Hefinon (MNylon). OITE-T
[lovrapbonar (PC, TIK). OITK-7
| Homuxanponakron (PCL). OTTK-7
[Momrdernacynedron (PPSLN. OTIE-T
Jpesecrrie umuTaTopst (LAY WOO-D3, BambooFill). OIE-7
| HumTatoper necuanaxa (Laybrick), OIK-7
' Peaxronnactsl, DIACTOMEDEL OIMTK-7
AxpanornTpunGyTamencrapon (ABRS, AEC), OITK-7
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Ipanoxenne 2.4

[puvep KOHTPONLELIX BONPOCOB IIA JOMYCKA K BRNOAHeHn0 TafopaTopuoil pabore
1o Teme « XHMITCCRAN KHHeTHRAD

1. Majite onpeiencHne CEOPOCTH XHMAYECKOH Peakmiy,

2. Jadire PopMyNUpPOBKY 3aK0HA NSHCTRMA MACC A TOMOTERHOH H IeTepore oM pearumii.

3. Hafite onpejenerne KOHCTAHTH CEOPOCTH XHMETecKol peamimi. OT KAKMX NapaMeTpos
OHA 3ABHCHTT

4. OxapaxtepuiviiTe BIHSHHE TEMIEPATYPE] HA CKOPOCTH XMMMYECKON PeakIHH (Mpanung
Banr-I'oduda).

3, IlpoxoraMenTrpyiiTe ypasrerne Appeniyca. JlafiTe onpeaencHiEe SHEPIHHE AKTHBALHHE.

6. Yro Taxoe karamatop? Kakon mexanniM neficrens karammatopa? [pesennTe npaMeps:
FOMOTEHHOTO H FETePOTEHIIOND KATATHIA.

7. Adaitre onpenerenma obparamodl xpnirgeckoll peakiiny H XMMHYSCKOrD PABHOBCCHA.

8. MaifTe BRBO KOHCTARTH XMMUHECKOrD paBHOBecHS. (T KAKHX APAMETPOR OHA JMBHCHTT

9, Jadire dopumymaponky npeuuwne  Jle-Ilarense. [lpmeegwre mpawep ofparmsoit
XHMHTeCKOH peakipn, ¢OLACHNTE, KaK HHTCHCHBHOCTE PAIHYNEX NAPAMETPOR MOWST BAHATH HA
CMEIIEHNRE PABHOBECHS PEAKITng,

10. Yro takoe gasosme pasHopecHs? Jlaitte onpenenceus nosTEsM: (aia, KOMIOHEHT,
HEMBACHMEBIH KOMIOHEHT, CTENEHE cRoDOILL

11. Cpopsynupyiite npasane das, PaccMoTpaTe MOHO-, XH- B HHBRPHAHTHEIC CHCTEME Ha
OpHEMEpe JRANPAMMEl cotTorHMa Boasl [lomssyacs vpassenmem Knanefpona-Knaysayea, Ha
npHEMepe OTOH FHATPAMMEL PACCMOTPHTE 3JABMCHMOCTE TEMOEPATYPEl (aI0BOTD Nepexafa o
NABNEHHS.

12, Hro rakce repmmwdecknil amamma, s dero on npemenserca? Kak no  kpHBmmM
CRIAISHHA CTPOAT ARACPEMMB] COCTORHMA?
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lNpanowenne 2.5

Bapnanrhi goMamHnT KOETPOIRHBY pador oo Teme «Merananl d-cemeiicrnan

3aganne 1. CocraBbTc NOMHBIC 3IMEKTPOHNLIE GOPMYTEH B rpadusccikne  dopMyns
BUICHTHOTO CI04 3MeMeRTos d-cemelicrsa;

Bapnaut 1 2 BE § 4 5 6 7 ¥ |
AnemerT Ne 21.84 ZB.B0 | 2378 | 2576 | 24,77 | 27,74 | 40,73 | 42,75
BapnaHTt g9 10 11 12 13 14 15
Inement Ne 45, 30 22,79 | 4472 2041 | 2641 47 57 48,89

3apanme 2. CoctasbTe dopMyns OKCHOA H THIPOKCHOR METALIZ B YEA3AHHOH CTEOCHH
orHCIEHEA. [lpHBemnTe ypaBHeRMA peaxunil, NEMOHCTPHPYIOMEC KRCIOTHO-OCHOBHON Xapakrep
ATHY COCIIHCHHIL

=2

BapranT 1 2 3 4 5 | 6 | 7 8
IMertann Y Mn* G Fe'™* Ne | Cot | Mot ] Ot
BapHanT 9 10 11 12 13 | 14 | 15
MeTann Ag” Ot [ W Ma=* | In™ | Mo™

Jananne 3. PaccrancTe koo PHIMERTE B NpHBEICHHRX cxemax ODP, NOABIYACH METONOM
nogypeaiuii, YEa#HTS, KEEYI0 pOTh B IPHBENSHHEX OKHCTHTENBHO-BOCCTAHOBHTENLHEL
PEAKIAX HIPAOT COSNHHEHHS d-METANNOB, B KAKOH CTENEHM OKHCISHMA NPH 9T0M HAXOANTCA

METAN? i
Baphant Cxemat peariuii

1 Fe(OHy + Oz + H20 —» Fe(OH)
KAy + K1+ HaS0y = Iz + MnS0 + K280 + HaD

a EMnOy + K1+ H:0 = I3 + MnO; + KOH
Cio05 + HC g = CoClz + Cl: + HaO

3 ENOz + K2CraOy + HNOs — Cr(NQs)s + KNOs + HaO
EMnOy + KNO;z + KOH = KaMnOy + KNO; + Hz0

4 EMnOy + Cra(504 )5 + KOH — KCr04 + KaMnOy + Ha0 + K504
FeCls + KOH + Bry = E:Fe(Oy + KBr + H20 + KCl
EzFe(Oy + NH: — Nz + HzO + KFe(; + KOH

3 K:CrzOn + KI + Ha808 — Crz(80a): + I + HzO + K804

5 EMnOy + HzOz + H2804 — MnSOs + Oz + K804 + HaO
FeCl; + KI = FeCla + I: + KCl

2 KiCriOr + 807 + HaS50y — Cra{504k + K504 + H2O
Mn(: + HCl = MnCl; + Cla + Hz0

8 Cra(804) + Phi0z + KOH — K2CrOy + PhS0s + HiO
EMnOy + Hz0 + KNOz — Mn(z + KNOs + KOH

g KEMnOys + Nagh0s + Hz804 — Ka804 + MnSOy + HzO + NaaSOy
Cr20s + NaOH + KNOs = NapCrOg + ENOz + H:0

10 EMnOy + NazS03 + NaOH — KaMnOy + NaaS0y + HaO
FeS0)4 + KaCrn0y + HaS04 = Fea(504)3 + K804 + Cry(804)h + HzO

1 CriOH); + Bz + KOH — Kz;Cr0s + KBr + HzO
EMnOyg + KOH + KNOh — EKaMnOy + KNOs + HaO

13 K:Cr0r + HsPOs + HeSOu — Cra(S0s): + HiP Oy + Kz804
EhnOy + KaS0; + HiO — MnO; + K280, + KOH

13 EMnOy + HzS + Hz508 — MnSOy + § + K504 + H2O
8n + HNOhig — Sn{NOhle + NHiNOs + Ha0

14 PH3 + CuS0y + H2O — H3POy + Cu + HaS0y
KaCra(y + 8SnCla + HCl = SnCly + CrCly + KCl + HaO

15 FeCls + 50, + H; O — FeClz + Hz504 + HC
KNy + KaCrO7 + HNOs — Cr(NOsh + KNGOy + Ha O
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lIpunomenne 2.6

Ofipasen TecTOBOT0 JATAHMN 1A CAMOKOHTPOJIS
16 Teme « ITeMEHTEI XHMHHECKOH TepMOTHHAMIKIY

1. KaK HASKIBACTCH DHEPTHA JRIKCHH H B3AHMOICRCTERA BoeX YacTHN CHCTCME], 38 HCKMEOSEHHEM
KHHETHOCHOH JHEPIHE JABHMCHIA CHCTCMB H NOTEHUMANLHOH 3HEPTHA €6 B 110018 THroTenns?
1) anTaTEITES, 2) BHYTPCHRSS JHEPTHS; 3) motenumran IN'ubbea.

2. Kax naaisaerca GyHKNHA COCTOSHHA, XAPAKTEPHIVIONIAY TEIIOCONEDMANHE CHCTEME npu p =
const?
1} seTam.mms; 2) amepraa I'nbbea; 3) apTponaa,

3, [1ps acomoTroM HyNE SHTPOIEA Beex TN pasna 0 — Jto;
1) nepBri 3aK0H TEPMOTHHAMHEKR; 3) TpeTHE 2AKOH TEPMOIHHAMHEEH,
2] BTOPOH 34K0H TepMOMHHAMEKH,

4. He npufieras x pacderas, ONPeICNHTE IHAK HIMEHEHWA SHTPONHHE TPH CTAHAAPTHAIX YCIOBETY
Ans peakimil; 3) 2800 + Ougr = 2803 5) NHz + HBeyy = NHaBryg,.
1}a) AR =0;6) AS <0; 2)a) AB = 0;6) A >0 NaAS <0, 0)AS <D

5. PaccunTaiiTe TEMIEPATY DY PABHOBECHS 18 OOPETHMOM pearimH,
ecmi: AHp-unu = 260.3 gllue, ASop-un = 282 Ix'K:
1) 092 K; 2} N3 K, 3) 108K

6. Kak HRIRBAIOTCA PEAKIHE, TPOTEKAIOIHE ¢ BLISICHHEM Tena?
1)} reTeporerHeLe; 2} 0 TEPMIIECKRE; 3) sHAOTEPMHUTECKHE.

7. llomeommmas & cucreme SHEPIHS PAackoNYeTes HA YBETHUSHHE BHYTpeHHeH SHEprHE H
CoBepIISHHES paboTE MPOTHE CHA BHEIIHETO JABTEHH — 370;

|} [epBedt 3ak0H TepMoIHEAMAKN; 3) TpeTrfl 3aK0H TEPMOIHHAMHEN,

2] Bropo#i 38K0H TepMOTHHAMHER

B Kak mesesacten wpuTepHil CAMONPOMIBONEHOTO NPOTCRAHME PCAKIHH NPH  NOCTOHHHOM

OanfieHHn?
1) aHTANENHE, 2) aneprn ['ubbca; 3) sHTpOmEa.

9. ©YNKOEA COCTORHNS, XAPAKTCPHIYIONIAN CTCICHE HEYIOPAIOYEHHOCTH CHOTEMEL, - 3T0?
1) aHTATEINE; 2) sneprun ['mbbca; 3) anrporms,

10. Kaxoma cranjepraas suTansins ofpasosaHus oxceaa Gapus - BaO s w/Iw/Mons, ecnt npw
oxrcaennE 0,2 moak Gaprg eeigenrunock 111,62 wllx Tenna?
1) 1116,2; 2)2232.4: 3) 558,1.

Fonioun & mecmosim 3a0aniam
Mepompoca | 1 2 3 4 5 i
Ne orRera 2 3 3 2 2 1

==
W
—_—
=

35



