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1. MOFCHETEJGHAMA SAMMCKA

e W 38y yIeOnoH HuCmHITmHbL. B pezynnrate M3yYeHU NUCIFILIY-
HE BEITYCKHUK TOJDKEH

SHATLS

— OCHOBHBIC 38KOHEl MPOTEKAHMA XHMIYECKHX TIPONCCCOB, XUMHHMECKOH Tep-

MOIAHIMIAKH ¥ KHHETHKH;

— METOIEL XUMHAYECKOW H;]L@HTM@@MK@HMM ¥ OUPENEITICHI BELUECTR;

— HOBEHINKE TOCTIKESHNS B O0NacTy XUMHH 1 TEPCIEKTHER] WX HCIOIbI0BE-
HIS,

YMETH HCMOHNB30BA TS
— OCHOBHEIE [MOHATHS ¥ 38KOHE! XMMUN B MPAKTHYSCKHIX pacueTax,

— XPMHYECKHE METOIE] TEOPCTHICCKUX M IKCHEPHEMEHTAIBHBIX M@@ﬂ@ﬂg@B@HHfﬂu

BIARIETDS

— nEGopMaNKeH 0 BOZMOKHOCTIX XHMUAIECKIX IIPOLECCOB B [MOBHIEHAN Pa-

60TOCIOCOCHOCTH 1 HaAeKHOCTY TEXHUYECKIX CHCTEM.

Vizyuenvie IMCOUILIAHE JODKHO OfecTIeunTs V CTYLCHTa (DOPMUPOBAHAES
CAEHYIOUIKY IKOMMETeHIMH:

— QAMEMMICCIIY,

AK-1 BRIIOYaIOIINX 3HAHMS W YMEHRHA YIATHCH;

— IPofdecCHoNaTbHBIX;

TIK-1 BKIIICUSIOIIX CIIOCOCHOCTS PEMaTh 38JamH;

TTK-2 32HMMAaThCH HayIHO-MCCIIEHOBATENBCKON 1 MHHOBALMCHHOM MedTeIbHO-
CTHIO. |

XuMuis SBISeTcd ONHOU W3 OyHIaMEHTAIBHEIX CCTECTBCHHBIX HayK, KOTOPai

V3yuaeT MATepHalbHELA MUP, SAKOHEL €TI0 PasBHTHA, XAMUYECKYIO QOPMY JBVIKEHIA
Marepud. VzydeHne XuMUH crIocoBCTRYET (QOPMUPOBAHMIO y CTYIEHTOE HaY9HOTO
MHAPOBOIZPEHII, MIPAET BEKEYIO POJIb B PasBHTHH oOpazHoro MEIIIEHNUS, B TBOPIE-
CKOM pocTe OyAyIyx CrenyalACTOB. Marerpanus HayK, MHPOKOe TPHMEHEHME du-
AMYECKIX METOJOB MCCIEN0BAANA ¥ MaTEMATHIECKOrO arlllapata B XHMIH COMM3UIT
ee ¢ QU3UKOMN, MaTeMaTHKOH, ¢ NpyT¥MY €CTECTBCHHBIME HayKaMI 1 TTACTMILIAHAMHA,
B UACTHOCTH € HHKEHEPHO-TEXHMYECKUMU K CIICITMaNbHBIMIY, HeOOXOIUMEIMM  JIJIST
PaKTHICCKOH AeATSIEHOCTH HHKEHEPa. syuenne MVCHPIUIHHE! JOMKHO HOMOY9E
CTYJEHTaM TOHHMATE (PUINKO-XHMUIECKHE MPOLECCEL, HCTIONEIYEMEIE B IPOLIECCE
nobsmy HeMTH W JeKalie B OCHOBE COBPEMEHHRBIX TEXHONOTMHECKIX TpOLEeCCoB
nepepaboTky HedTH H ra3a, TPAMOTHO OPHEHTHPOBATECA B CPERS OONBIION HOMEHK=
NaTypst HedTel 1 HeTEIPOTYKIOB.

Ofmee KoTmIecTEO 9acoB 178 ¥ KOIFYecTB0 8y IHTOPHEIX Jacob B COOTBETCT-
EHE ¢ OOPaROBATENBHBIM CTAHIAPTOM H yeueOHBIM [IAHOM COCTABIACT 85 uacos, B

TOM SHCIIE * ekl — 51 wac, naboparopusix pabor — 34 waca, JxzaMeH — 1 cemectp.
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Monysne 1. Beenerue. [lpenmver xumum, SHaUCHUE XUMUW B PA3NAY-
HEIX OTPACIAX X03aMcTBa M WMHXeHepHOH mpaktuke. COBpeMEHHEIE
mpobneMel xuMuKM. OCHOBHEIE XMMHYESCKHE IOHATHS ¥ 38KOHEL
ATOMHO-MOJISKYJIPHOE VIEHHE, 32aKOH COXPaHEeHHA MACCHl JaKOH
IIOCTOSHCTBA COCTaBA. JaKOHEI Fa30BOr0 COCTOMHMM. [IOHATHE HKBH-
BAJICHTA. JAKOH SKBUBAICHTOR.

~

Tema 1. Ctpoerue aroma. Brenenme B Teopuro crpoenus aroma. Co-
CT2BHEIC YaCTH ATOMa — A1p0 (IPOTOHEL, HEXTPOHEL), BIEKTPOHE], HX
3apal ¥ Macca. KBaHTOBEIM XapakTep WRIYYCHHWS H IOrTIOMIEHMIS
sHepruu. YpasHenwe [Inanka. ATOMHBIE CHEKTPEl KaK XapaKTep-
CTHKH JHEPIeTHYECKIX YPOBHEY 3yekTpoHeB. [loHATHE 0 KBAHTOBOM
MexaHuke. KopnycKyIapHO-BONHOBa HPUPOIa SJEKTPOHA. Y paBHe-
yue pe bpo#msi. Bonsoroe ypasmenme [lperwrrepa. KsaHTOBO-
MEXaHUYECKHE NPEICTABNCHNE O CTPOSHIA aTOMa. XapaKTePHCTHKE
SHEPreTHYECKOT0 COCTOAHWS 3JIEKTPOHE KBAHTOBEIME IHCIIAMI.
Atowmmele opbutami. MuorosnekTporHele aroMEel. puamym [Taymm.
Ipasuno Xydna. MaxcuManeHoe 9HCIO 3MEKTPOHOB HA SHEPreTHIe-
CKHX YPOBHIX U HOIYPOBHIK.

Tema 2. Ilepumopuueckas cucrema sneventor [LIM.Menneneesa m
3NIEKTPOHHOE  CTPOCHWE  aroMoB.,  [lepuoanvecKkmid  3aKOH
A A Mengeneena xak OCHOBA Pa3BHTHA HEOPTaHAICCKON XMMEH, €TI0
bmnocofckoe 3HageHne. CospeMenHas (GOPMYIHPOBKE IIEPHOIHYE-
CKoro 3axoHa. [locnenoBaTenbHOCTD 3AMONHEHUS 3ICKTPORHEX 000-
ao4ek aromos. [Ipasmna Kieukockoro, CTpykTypa NEpUOIHEecKon
CHCTEMBL: NEPUOALL, TPYHIEL ¥ nogrpymnmel. OcoOeHHOCTH 3TEeKTPOH-
HOTO CTPOCHUA &TOMOB 3JEMEHTOB IMIaBHEIX ¥ MOOOYHBIX IIOHTPYIIL.
s-, p-, d-, ¥ { — oJeMeRTEL. DHePTHs MOHK3IUY ATOMOB, CPOACTBO K
snexTpory. [orgTre 06 37eKTPOOTPHIATEIEHOCTH.

Tema 3. Xumudeckas cBA3b U CTPOSHHE MONEKYIL. XUMUIECKAA CBAZD
U BAISHTHOCTL, [KOBaNIGHTHAA CBA3E, €€ PasHOBUJHOCTH — HETOIAp-
Has, momapHad. CeolcTBa KORANEHTHON CBH3W: NTWHA CBAZM, KpaT-
HOCTE, HACHILACMOCTh, HANPABIEHHOCTE, G-, -, O- CBA3M. [IOHATHE O
Teopur rEOpuamzanyy. [lomgpHOCTE CBAZM MONEKYIH, MONIPHEIE M1
HENMoIIpHsie MoleKynsl. MoHHag crass kak kpalHwmit coy9an mons-
PU3ALN KOBAICHTHON cBA3u. MeTamrmdeckas CBI3b.

Tema 4. MexMoneKyIIpHbIE B3aNMOIEHCTRES, DNEKTPOCTATHC TS
CKO€ B3aMMOIEHCTBHE Moexysl. JHCIepCHOHHOE, OPHeHTAIIHOHHOE
U HHIYKIMOHHOE B3aMMOIEHCTBrE MONEKYN. JOoROpHO-aXIenTopHoe
B3AMMOEHCTEHE., BoaopoaHas ceass. BiudHue BOXOPOAHOH CBA3ZH
Ha CBOMCTRA BEIIECTE.
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Tema 5. KommurexcHrie coeprsenna. KommiexcooOpasoparens. JIu-
resnel. KoopouHanuoHHOE 4HCIO KOMILIeKcooGpasopaTend. Bmyr-
PEHHAA ¥ BHEIIHSS cQEpsl KOMIUIEKCHOIO COSHMHEHMdA. JMCCOoHua-
IMA KOMIIIEKCHBIX COSOMHEHUY B pacTBope. KOHCTAHTa HeCTOMKOCTH
KOMILTEKCHEIX HOHOB,

Tema 6. CTpoenne BemecTs B KOHNSHCUPCBAHHOM COCTOSHAM. Kpu-
CTALTHYECKOE COCTOAHME, BUIEI KPHCTAILIMIECKUX PEieTOK. JHEp-
THSl KPACTEIUTAIECKOM PemeTky. 30HHAsA TEOPHS TPOBOLMMOCTH KpH-
crawtos, [Ipoponnuiy (METaUIEL), NOMYNPOBOIHAKY, A3ICKTPHKHA.
JAKunkoe cocTogare. AMODDHOE COCTOMHYE.

Womyms 2. Tema 1. OHepreTHKa XUMAUSCKUX MPOLIECCOB. DIEMEHTE XVi-
MUYECKON TEPMONUHAMMKY. BHEYTPEHHSAA SHEPTUA ¥ SHTANGHNA. lleproe
Ha4ajIo TePMONMHAMUKA. TepMOXEMuYeckde ypapHenus., TemioTs o6pa-
30BAHNS K Pa3VIOMKEHNS BEIIECTB. JakoH [ecca w clencTBHA M3 Hero. Jie-
MEHTE BTOPOTO Hayama TepMoauEaMuxu. [lonarue o6 sTpomun. SHeprum
I'm66ca. Onransnuiueil ¥ sHTponmitEei bakrops mpomeccos. Vzmere-
Hue sHeprun ['nbbca B xuMudIeckyx mponeccax. HaupapieHHOCTE XHuMHE-
YECKUX NPOLIECCOB.

Tema 2. XumMuueckas KMHETHKA U PAaBHOBECHE. XUMAYECKHE PEAKIUE B
FOMOTEHHEIX M FeTEPOTEHHBIX crcTeMax. CKOpOCTh peakiuy B FOMOIEH-
HEIX ¥ TeTEPOTEHHEIX croTeMax. DaKkTophl, BIUIICNINE HA CKOPOCTh peak-
npv, 3aKoH JeHicTena Mace. KOHCTaHTA CKOPOCTH PeaKIuu. JHEPIHI aK-
THBAIVA. 3&BMCHMOCTE CKOPOCTM OT TemMmeparypsl. Ilpasminc Bamt-
Toddga. I'omorenuplll ¥ reTeporeHHEIN KaTanus. Biuanue KaTalu3aTopos
Ha CKOPOCTH peaxiud. [IoHaTHe © MeXaHW3ME KATATMTHYECKHX IPOIEC-
coB. Ienmnie peaxipn. Poroxumugeckue peaxumn. OCpaTrMEle W Heob-
paTrMbie IPOLECCH. XUMWYECKOE DaBHOBSCHE B FOMOTEHHEIX CHCTEMAX.
Koncranra papropecns. CMEIIEHE XHMUYECKOTO PABHOBECHA. [IpHHIIHIL
Jle IliaTenpe 1 ero 3HaYEHHE B XUMAW. BINAHAC TEMIEPATYPEl, IABICHYA
M KOHIIEHTPAIKY PEAreHTOB Ha DABHOBECHE,

12

Momyns 3. Tema 1. Obmaa xapaxrepucTHKa pacTBopoB. CHOCOOE BEIpa-
KECHMI COCTEBA PACTBOPOB. PacTBOPHMMOCTS TBEPIBIX BELIECTB, MKHIKO-
cTell, rasoB. 3akoH [ eHpHu.

13

Tema 2. KomnmuraTuseele cBoficTBz pacrsopor. Jlapnerme Iapa Haj
pacteopamy. [lepepii 3akon Payma. TeMuepaTypsl KANCHHS W KpH-
CTANU3ANME PacTBopoB. Bropon 3axon Payna. OcMoTHdeckos IaB-
nedwue. 3akoH Bant-I"odda.

14

Tema 3. PacTEOpPE! 3MeXTpONHTOB. BONHEIE PacTBOpEl 3HEKTPOIHTOS,
OcHoBEl TEOPUH SNEKTPONUTHYECKOM Muccormanuy, CIIBHEIE U Clia-
OBie 3MEKTPONHTEL, CTEHEHE qucconuanay. KOHCTaHTa IUCCOMALIIHN,
Vizorommdeckuil kos@humvent. 3axoHsl Payms i 3IeKTPOIHTOB.
Jaxon pasbaenenns Octeanpra. CTymeduaTas MACCOUUSINS KHCIOT
¥ ocHOBaHwWH. KHCIEE ¥ OCHOBHEIE cOM. AMMOTEPHEE BIEKTPOIIA-
Tol. Jlpcconmanma BoApl. Bonoponssii mokazarens. [IponsseneHue
PacTBOPHMOCTH. Peaknuy ofMeHa B PACTBOPAX BIEKTPOIUTOB. | ¥~
ponus coxed, ero sumel. CTemeHs THIPONH3a, ee 3aBHCHMOCTH OT
TEMIIEPATYPE, KOBIEHTPAIH.
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Tena 4. Xuvua onsl. Crpoerne Bogsl. QPu3pvecKye W XUMHAICCKAC
croficTea Bomsl. Cocrap MPHPOIHEIX BOX. MCHONE30B2HEE BOMIEL. Ke-
cTKoCTh Bomel, OCHOBHEIE XEMATIECKHE M QUBAKO-XUMAIECKHE CIIO-
coOBI BONOIONTOTOBKH,

15

16

Temz 5. Jucnepcnble cucTeMsl. OCHOBHEIE XapaKTEPHCTHKA IUC-
mepcHbx cucTeM. CTeneHs MMCIEPCHOCTH. KracoupuKams mIuc-
IePCHEIX CHCTEM, [ €TePOTEHHRIE ¥ TOMOICHHEIE JMCHEPCHBIS CUCTE-
MEl. Kommownesie pacTBopbl, OnTeMeckne, KUHETHIECKME W 3MEK-
TPHYECKHE CBOFCTEA KOMIIONIHBIX PacTBOpoB. Y CTOMYHMBOCTE M KO8~
ryinus. Kommonmesle pacTBOPEL B IIPUpPoAe ¥ TexHuike. [Ipoieccs
copbumm. [lopepxHocraas sHepras. Ancopbumsa. Msorepma azncopo-
v, TIoBepXHOCTHO-aKTHBHEIE BelecTBa. [IprMerenne aucopOITiT.

17-
18

Mogyms 4. Tema 1. DIeKTpoiHbIe NOTCHIHATSL. INCKTPONHEIE HOTCHIA-
B METAUIOB ¥ (aKTOPHL, BIHIIONMe Ha WX BenvuuHy. [loHATue o CTam-
IApTHEX ToTeHuMaIax. CTaHIapTHRIA BOICPOINHE MEKTPOL. SnexTpo-
XUMPHECKUH pax HanpsokeHu# MeTaino. DaxTopsl, ONPENENACIINE IIOo-
JIOMKEHTIe MeTAIa B pIAAy HAIPOKEHWH. 3aBUCHMOCTD SHCKTPONHBEIX I0-
TEHIMAIOB OT KoHIeHTpauun. YpapHeHue Heprera. ['ansBanuiecKue sme-
MeHTEL, DnexTpomemwkymad cwia (3/C) ranbBaEKEYECKHX SICMEHTOB.
[IpaKkTHYECKOE NCHONE30BEHNAE IBIbBAHNUECKIX SICMCHTOB.

19-

20

Tema 2. Dnexrponns. OKUCIHTENBHO-BOCCTAHOBA-TEIRHEIE ITPOLECCE
IPY 3IEKTPOIA3E, DNEKTPOik3 PaciaBos ¥ BOJHEIX PACTBOPOB 3JEK-
TpoimTos. JakoHml Daparned. ONEKTPOXMMIHEECKHM  SKBUBAICHT.
TIpuMeHeHre TIEKTPONK3a B POMBIIUICHHOCTH.

Tema 3. XuMrHeckue MCTOYHAKA Toka. OneMent Jlexnanme. AKKy-
MynaTopEl. CBUHUOBEIM (KMCTOTHEIA) aKKyMyJATOP. TonmnuBHELE
SIIEMEHTH. BOIOPOIHO-KACIOPOAHEIN TOIMBHELA 3IIEMEHT.

Tema 4. Kopposus MeTawioB. Buist xopposws ¥ yiiepl oT Hee. Xu=
MHYECKad, SMEKTpOXAMIIeckas Kopposra. OCHOBHEIEC METONEL 3alli-
TEI OT KOPPO3WH: JETHPOBAHYE, METHOUPOBAHNE, aHTHKOPPOIAOHHEIS
IOKPEITHS, SNEKTPOXUMEIeCKHe MeToNE! (KaTonHan ¥ [IPOTEKTOpHASL
3AINATA, SHONHAI 38IIHTA).

22

Mopyas 5. Tema 1. Obmpe cBolicTBa METAILIOB, WX KIACCH QMK ALAS.
KpucTanmaeckas CTPyKTypa METaloB. OuznmuecKkye CROMCTBA Me-
rannoB. XuMEUecKkue cBolicTsa MeTaUioB. [lonyueHue METANIOB U3
pyr. [EpoMeTamnyprus, 3IeKTPOMETaTypIis, [EpOMETalTyPIHA.
Criocofbl TOMyYEHHsS METAIIOB BBICOKOY HHCTOTEL KXAMHYECKAE,
IIEKTPOXUMAIECKUE, NUCTAINIANMOHHEIS, KPUCTAIIM3AIMOHHEIS Me-
Tomel. Jlerkue KOHCTPYKIMOHHEIE MaTepHanbl. AJIOMHHWH, THTAH.
Haxoxpenne B OPUPOIe, MONYIEHNE, CBOMCTRE, IPUMEHEHAS B TEX-
HUKe, BaKHEHIINE COSHTMHEHNA. T[Xelble KOHCTPYKUHUOHHBIE MaTe-
puarsl. Keneso. Haxomzperne B IPUPOLES, NOIYHCHUE, CBOHCTBA,
NpUMEHEHRE B TEXHAKE, BAXHEHNINES COENAHCHHT, OneKTpoTEXHAYEe-
cxue Marepuansl. Mems, onoso. HaxoxmeHue B IPAPOIE, MOy ISHHIE,
cBOCTBa, IPHMEHEHYE B TEXHUKE, BAXHEHIINE COSIMHEHNST.
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23,1 Tema 2. OCHOBB OPTaHNIECKOH X¥MUHL. Teopna byneposa, MpasmIa 3
24 {mocTpoeHu (POPMYI OPTAHAIECKUX BELICCTE. OcHOBE HOMCHKIATY-
pHl TIPENSTBHEIX B HEMPENENBHBIX YIISBOACPONOE. CrpyKTypHAL
PROMEpHs  YIIEBOXOPOROE. XHMIMECKHE U duzuIecKue CBOMCTBA
TpEISIBEBIX YIICBONOPONOE OCHOBHEIS NPEACTABMTEIN M HPHMEHE=
e, OU3YMECKAE 7 XUMIUECKAES CBOMCTBA HEMPEISIHHELX YIIEBOL0-
POEOE OCHOBHEIE IPENCTABATENN W TPHMEHEHHAC.
25, | Tena 3. Xunm4eckaL nepepaborka Hedra. Hedrs, Qusnveckae CBOVICTEA, 4
96 | smemenTapHE coctas. [Ipempaprlerbman MOATOTOBKA HEGQTM K MCEPeRA-
Gorxe. Meromsl mepepaborku He@TH. DPAXIMOHHAT HEPETOHKA HEe(TH,
YCTPOMCTBO K OCHOBHBIC Y35l DEKTHDHKAMAOHHON yCTAHOBKH. DpaxpL
| meperornes medyn. BeHsuH, €10 BHIEL YOOI IOy EHFS ¥ IMPUMEHEHHE.
Kepocws, €re BYIEL, YCHOBHSA MOy IS H NP AMCHCHES. MasyT, ero BEHIBI
B OPFMERCHYE. BaKyyMHAd MEPErOHKE MasyTa. Bropuumas mepepaborka
HedyTr, BB e6. BHIB KPEKHHre I XHMEIECKHE IPONECCEL MpH KPEICHILe.
TEPMEMECKEH KPEKUHT, BEIEI €70, CHIPBE ¥ TMPOAYKTEL KTaNATHICCHIH
KPEKHHT, CBIPBE M MPOMyKTsL [ HIPOKPEKMEN, SIICKTPOKPERIHT u pradop-
MIET, CBIPEE ¥ MPONYKIEL MEPEPBOOTHH. [prpOmeEIH ¥ MOy THEIE TAZEL
| ra3m1 HedyremepepaloTKa — CBIPBE JUIA XUMAYECKON MPOMBILICHHOCTH, C0-
CTAB W HAPABIEHHE TIEPEPAOOTKHL
Bceero 51
2.2. JlaboparopHsle 3aFATA,

Ne HanveHoBAHUE TEMEL, COTEPKAHLE Obmewn
T/ B 9ac
1 |Beememme, 3raxoMcTBO ¢ Tafoparopre, W3yTECHAC NPABUI TOXHIIKHU | 2
6e30mAcHOCTY TP DAGOTe B XUMUIECKON NabopaTopHH. OCHOBHEIE

CHTTHS 7 32KCHE] XMMVIH, KIACCH HEOPraHMIECKIX COEIHHCHHUH.
2 | OKECTHTENBHO-BOCCTAHOBUTEIIBHEIE PEAKITHN, 2
3 | BeamonelicTErE METAUIOB C BOJACH, KMCLOTAMME, TISTIOHAMHA. 2
4 | OnpeneicHue SKBABAICHTHON MACCH METAIUIE. 2
5 | OnpeneneHre TEIIOTE THAPATALAY COJIH. 2
6 | Onpemencrye TEILIOTH THADATAMIAI COIH. 2
7 | CxopocTh XEMHUUCCKIX PEaKI. XUMHIECKOS PABHOBECHE. 2
8 |Cxopocts XuMPHMECKIX peakimi. XUMIIECKOS PABHOBECHE. 2
9 | 3ax0HOMEDPHOCTH MPOTEKAHNS XUMITICOKIX TIPOTIECCOB/ 2
10 | PacTBOPEL. 2
11 |7 KecTxoCTE BOIEL, 2
12 | KomymmraTuBEES CBOMCTEA PACTBOPOB. 2
13 | Kowionaeie pacTBOPEL 2
14 T 2amspaadaeckie 3ISMEHTEL 2
15 | SnexTpoIH3. 2
16 | Kopposmsa MeTaymnoB. 3amyTa METALIOB OT KOPPOIHH. 2
17 | DnexTpoX ML, 2
Wtoro 3a 2-if ceMecTp 34
Beero 3a vueOHBLE TO 34
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yIpaxxHeHuR mo obme#t xuvur, — M : Bricmas mxona, 1991 r.

2.7. Apamvcon B.VL., Tomuapyx O.H., Kavsnmosa B.H. v gp. 3anaum # ympaxk-
HeHMS Mo obuel xuvmi. — M.: Bricimag mkoia, 2004 r.

3. Cmparpovyras JHTEPATYPa
3.1. Kparxuii crpapouHEK QuU3MKo-xyMudeckyx semvane.—JL.: Xumad, 1974 r.

4, Y uefno-MeToNMIECKas JUTEPaTYPa

OneKxTpoHHEE YiIeOHO-METOIMIECKUE KOMIIIEKCH JUCIIMILINHEL

4.1.3VMEK]I 175 hitp://elib.gstuby/handle/220612/2065;

OneXTPOHHEE KYPCH IUCHMILIAHEL

4.2. — B pazpaboTKe

4.3, Obmaga xvvmg. [TpakTWKyM M0 BEIIONHEHMIO IOMAIIHNX 3aJaHMd I
cTymeHToB Beex cnemmansuocted / Pycos B.IL, Kempko JLA., Heppoen H.A., [Ipu-
menos A.M. —

Tomens, ITTY, 2001 r.,80c. Ne 2574

4.4, TlpaxTrgeckoe mocobue x nafoparoprsM paboraM o xypey “Xwnms” /
Pycor B.IL, Kensko JLA., Jeproen H.A., — lomens, ITTY, 2001 ., 106 ¢., Ne 2575,

5. Meronmueckne peKoMCHASIMY O OPraNM3amin I BhHINOSIHEHHI0 CaMo-
CTOMTENBHOH paldoThl CTYHCHTOR

5.1. Tonoxenre o6 ynpapngemoll camocTogTensHOR pabore crymenTos No 22
or 18.05.2011; '



€

5.2. OpraHu3amEs CaMOCTOATENBHOH PabUTEl CTYACHIOB B BY3€ [ DneKTPOHERT
pPecype | : METOIMHYECKHE Wﬁsﬂm&% L MperoAaparenel UI;E@ HTOB BCeX CTELH-
ATRHOCTEH KHEBHOM (hopMEl O0YUeHUA / M. M. Prr K@HK@s M. H. Cremamkuz, B, M.
Kenpxo ; MuBHcTepcTBo obpasoranm PeciyOnuiy benapycs, VupexneEre o0paso-
BAHW T osiemsCiil TOCYIAPCTBEHHEH TEXHMIECKHH V‘W/WB@]‘Q” curer rmenm I O. Cy-
xoro”, Kadenpa "MaTepraloBeieEHe B MAITAHOCTPOCHK n". - Tomenp : TTTY, 2009
_ 58 ¢, VJIK 378.147(075.8) BBK 74.580.26173,

. I@@ COMEHLYEMHIE CPEHCTRE JHATHOCTHIH 1J15] (OPMEPOBRES HTOTOR o
OILEHICH MCTOIL3YIOTES CACLYIOMHE (hOPMbIE

6.1. Yermas gopma:

— cobeceIoBaAHIE;

— FOKTALLL Ha KOH(QEePEHITHAK.
6.2. [IncrMennas GopMa:

— TECTHPOBEHHUE;

— p@@p@pa*:m;

ap

~ QUEHHB 1€ Ha OCHOBE MOLYIBHEHO-PE UTAHATOROY CUCTEMBI

U

6.3. YCTHO-IACHMEHEAs GOPMa:

— TUCHMEHARIC OTHEThRL 11O ﬂ&@@p@l‘@pﬂbﬂh\/ﬂ TD@@@E&M C WX YCTHOFE

— DK38MEL

— QUEHMBaHE Ha OCHOBS MOXI Ty b HO-PCY ATUHTOBOM CUCTEMBI.

6.4. Texumueckas (OpMa AUETHOCTHKY KOMIETEHIMH:
- M@mp@ﬂmw € TECTHI.

CrucoK THTEPaTyPEl CBEPEH P Wectxuua JLVL.
Py i



3, VIEBHO-METOUHECKAA KAPTA JACHZIILIHHRI

KomirgecTso a8y W TOPHBIX Ya-

gﬂg
= COB
8
=
Ej H . N - B s
g A3BAHMIE DAZIETA, TEMBIL, 3ABATE; o~ |o § 5
E Q 1 S
5 = MEPEUSHb H3YIaeMEIX BOIPOCOB . 0 alf o § a4 g
. o ) =
. SIBEEBE SER| Mo Dopua
o 5 20O & o =3 =IR= T
= % < 8 & & 7
8 = = s & SHAHVH
0
1 2 3 4 S 6 7 8
XKW MMA (85 w.) 51 34
1. Mopnyms 1. Brenenme 3 4
1.1 Ipemmer xuMur. 3HavcHEe XEMHM B DasH&HBIX OTPacIiX XO3fHCTBa M 3 4 1.1, 1.2, Sammata 1ab.
uixeHepHoil mpakTrke. CospeMeHHbie Tpobnemel xumuy. OCHOBHEIS XH- 2.6,2.7, pab.
MHUYECKHE TOHSTHI ¥ 3aKOHEL ATOMHO-MONCKYIAPHOS YHEHHE. JaKOH CO- 4.1, Tecr
KpAaHeHHA MACCHL. 3aKOH IIOCTOSHCTBEA COCTaRa, 3aKOHEL ra30BOTO COCTOM- 4.3,4.4 MucTpykTanx
mms, TloHgTHE SKBURANEHTA. 3aKOH SKBUBICHTOB, Brenenne B naboparop- no Th
HEI DpakTHKYM. TexHuke BEIIONHEHMA Naboparopmeix pabor. TexHmKa
SezonacrocTH upH pafoTe B xuMudeckoll naboparopui.
2, Crpoesme arova w lepuoprzeckas cuerema J[M Memnneneena, 3 2
2.1 Crpoenue atoMa. OTxpriTre ¢yOaTOMHBBIX JACTHI M IEPBEIE MOJEIH aToMa. 2 2 1.1, 1.2 SK3aMeH
Pin 3 B
K BaHTOBO-MEXARMIECKas MOJENE aToMa Bogopoaa. Monens aroma mo bo- 2.6,2.7, TecT
py. BonHossie crolicTsa 2IEKTpoHa. Y paprenwe Ae Gpoi. lpuammmn He- 4.1,
ompenenenrocta [elizentepra. Bommosoe ypesuenue lpeauarepa. Kgan-
ToBEE THCHa eKTponos. OCHOBHEIE MPHHIHAIGI PACTIPEIENICHHS 3IEKTPO-
HOE B aToMe. | JaBHOE KBAHTOROE HMCIIO, CYWIHOCTD M MPHHUMACMEIC 3Ha-
genmg. PopMEl 3MEXTPOHEEK o6naxcs. OpbuTaibHoe KBAHTOBOE YHCIHO,
cnuHoBoe Keaprosoe wwcno. [Ipmanwm [laynm w BHTEKAIOMME W3 HETO
cnegcrems. TpuAimen nasMersiuell snepray 3nexTpona. lpaswio yrza.
[opamox 3amonpeHyY aTOMHEX opbuTanel SIeKTpOHaMM.
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CKOM PeaKTIIAY.

4.3,4.4

1 2 3 4 5 7 8
2.3 [epuomuueckwil 3aKcH ¥ neprommIeckas cucTema sneMerTos JM. Men- 1 1.1, 1.2, OKxzaMen
neneepa. [leprommdeckas CACTEMa 3JIEMEHTOB — Ipafdudaeckoe oToOpaxe- 2.6,2.7,
HHE MEPHOMUYECKOrO 3aKoHa, ee cIpykrypa. llepmonsl B cemelcTBa 3ie- 4.1,
MeHTOB. 'pynmel u monrpymuel. [leprompyeckoe A3MEHEHNUE CBOMCTE XW-
MHUYECKHX 3IEMEHTOR. JHEPTU HOHU3AUKM ¥ CPOACTBO K 3IEKTPOHY, 3JIEK=
TPOOTPUUATENEHOCTE, ATOMHEIE M MOHHEIE PAIAYCEL
3 Kenoieckas CBA3EL 1 MEIRMOJICKYJFIPHOE B3auMOCHCTBHE 4
3.1 Diprpona xuMmraecko cpasu, OCHOBHEIE THIE xuMudeckod cagzn. Ocrop-| 1 1.1, 1.2, IKzaMeH
HEIE MApaMeTphl xuMuaeckod cBa3y. KopaneHTHas cBA3k. Kpubad mMOTEH- 2.6,2.7, Tect
MHANBHOY SHEPTHM CHCTEMEI M3 BYX aTOMOB BoZopona. MeTon BameHTHEX 4.1
ceazed. Cnocobrr  obpazopamms KoBaleHTHOH  cBasu. JloHopHo-
AKIIETITOPHBIA MexaHm3M o0pa3oBaHus CBA3H. BaleHTHOCTD.
3.2 CpottcTea KOBANEHTHON CBA3W. [ eOMETPHS MOJIEKYII ¢ KOBATECHTHEM THIOM| 1 1.1,1.2, OxzaMen
ceasell. Kommenuus ruCpuarsanuy aToMHBIX opbutaneil. MuoromeHTpo- 2.6,2.7,
Bote crasu.ommas ceasb. Cpolicrea moHEHOM cBasm. KoopmuHaumorHOE 4.1
3.3 MexvonexynapHEe BO3AeHCTBES (HMCIIEPCHOREOE, OPUEHTANMOHHOE, HH-| 2 1.1, 1.2, IK3amen
IYKITAOHHOE)., BomoponHad CBA3b. 2.6,2.7,
4.1
4 KommrercHbIe CoOSMMRCR 2
4.1 Kommnexcrrle coenumenus. OCHOBHEIE MONOXKEHAS KOODIMHANMOHECH| 2 1.1, 1.2, OxzamMen
teopun. Knaccmukanys KOMIUIEKCHEIX coenunenmi. Homerxnarypa xoMm- 2.6,2.79,
lIeKcHBX coenuuenmi. KpaTkue moNoXeHns TEOpEHM KOODAMHAMOHHOH 4.1
CBA3H. Y CTONYMBOCTE KOMIUIEKCHELY COCIVHEHNIH.
S Crpoerre BeIECTBA B KOHNEHCHPOBANEONM COCTOSIHIAN 2
5.1 Crpoerre BENECTBA B KOHICHCWPOBANHOM cocTosHmy. Kpucrawmyeckoe| 2 1.1, 1.2, OxzamMen
COCTOSHRE, BHME KPUCTAUIAYCCKAX PEWICTOK. SHEPTHS KPHCTALIAICCKON 4.1
peleTKH. 30HHAS Teoprs HMPOBONMMOCTH KpHCTamios. Ilposomamky (Me-
TAJUTBL), TMOTYIPOROIHEKY, IU3TEKTPHKA. Jumkoe cocrosuue. AMophroe
- COCTOFHHE.
& Mopyian 2. 3aKosoMepHOCTH MPpOTSKANMS XMIYUCCKEY MPOeccoB. 4 4
6.1 SHepPreTHKa XHMAYCCKAX MPOUSCCOoB. DNEMEHTE XHMHEYECKoH TepMomana-| 2 1.1, 1.2, Tect
mukH. [lepBoe Havano TePpMOIZMHAMUKY. BHYTPSHHAA SHEPIUd, TEIIOTa U 2.6,2.7, 3amuTta 1a0.
paboTa. DRTANBIAA CHCTEMEL M e m3Menenne. Temrorod spdexr xumuie- 4.1, pad.
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2 3 5 7 8
6.2 CranpapTHEIE YCIOBHMS W CTaHmapTHOe cocTogrve. CTapnapTHas SHTamb-| | 4 1.1, 1.2, |KomTpomsnad
mag ofpazopanmd. TepMOXMMEPYECKHE ypaBHEHHMA. 3Jakom [ecca m ero 2.6,2.7, pafoTa
crencTes. TEmnoTa Cropanys Tomnmsa, M3Menenne SHTATBINY B (Pa30BhIX 4.1,
¥ MOTAMOPOHEIX HPEeBPACHIIX. 4.3,4.4
6.3 SBTponms. DIEMEHTEH BTOPOro Hadyana TePMOTVHAMEKH. Iperse magamo| 1 1.1, 1.2,
TepMonpuamMuky, CTanrapTHas 3BTponud BewecTs. CTaHmapTHas SHTPO- 2.6,2.7, Tect
IHg o0pa3oBaHys COSNMHEHHs. VI3MEHEHHUE SHTPOIMAU IIPU XUMIISCKHX 4.1,
MPOTECCAX. 4.3,4.4
6.4 Vi306apHO-H30TEPMATECK Y IOTEHIMA H 60 HIMEHSHME IIPH XuMAYeckuX| 1 1.1, 1.2, Tect
mponeccax. HampasrneHHOCTh XHMHIYeCKIX mponeccos. CTaHIAPTHEIN H30- 2.6,2.7, Ox3amMer
GapHEIil MOTeHFAT 00Pa30BaRMS COSTUHCHM, 4.1,
43,44
7 KMIICCIAT KFHETHIKE 2 6
7.1 OcHOBR XUMWIECKON KUHETUKH. [IOHATHE CKOPOCTH XUMWYECKOM peaxumm.| 1 2 1.1, 1.2, SanmTa nab.
ToMOTeHHad ¥ TeTEepOTeHHas XWMHJeckad peakimd (OCHOBHEIE (aKTOpPEL 2.6,2.7, pad.
BIVEOMIFE Ha CKOPOCTh XUMIHecKol peakupy. 3aKOH AeACTBYIONX Mace. 4.1, Tecr
4.3,4.4
7.2 BroisHES TEMICPATYPEl ¥ TPUPOIE PEATHPYIOIX BEMIECTR Ha CKOPOCTh XH-| 1 1.1, 1.2, Tect
Murgeckol peaxaun, [Tpasino Bart-I ofda. Ouepris axrusaiii XHMHHECKIK 2.6,2.7,
peaxuyil. Ypasmerue Appenmyca. Karamms, cymmocts karamisa. ['oMOreH- 4.1,
HEIH W T€TEPOTCHHEIN KaTaiu3. 43,44
& KuMHTeCKOs PABECBECHE p P
8.1 Heo6paTrmeie u obpaTaMele XuMETeckrue peakmm. CocTosmue Xummde-| 2 4 1.1, 1.2, 3ammra nabd.
CKOTO paBHOBECHI. KOHCTaHTa paBHOBECHS. BIMAHKE U3MEHEHMA BHEITHIX 2.6,2.7, pab.
yCIOBHHM Ha ONOMEHAE XMMEueckoro pasmopecws. [lpwsman Jle- 4.1, Tecr
Hlarense. 43,44 | KomTponsHad
paboTta
9 Momyas 3. TeopHs pacTBopoB 7 ® -
9.1 O6man xapaxrepucTaks pacTeopoB. Crocobkl BEHIPANEHHS COCTaRa pac-| 2 2 1.1, 1.2, | 3aogura mab.
TBOPOB. PACTEOPHMOCTE TBEPHABIX BEMIECTE, MHAKOCTEH, TazoB. 3akoH ['eH- 2.6,2.7, pab.
UL 4.1, Tect
4.3,4.4
9.2 TlapneHde napa Han pacTeopamy., [lepBelil 3akoH Payms. TeMueparypsl kd-| 2 2 1.1, 1.2, Tect
TICHES B KPACTAUIM3AIAE PacTBOpOoB. Bropof 3akonm Payna. OcmoTadeckoe 2.6,2.7, |KomTpomszas
napienue. 3axon Bant-lohda. 4.1, paboTa
4.3,4.4




R

2 3 5 7 8

9.3 Bojmsie pacTBopsl 37EKTPOTUATOB, M3oTormaeckui koa@hument, OcHOBER| 2 1.1, 1.2, IK3aMEH

TCOPHM SICKTPOMATHHeCKON mucconmanuy. CHNeHBE B Clabble 3IEKTPo- 2.6,2.79,
JIATEL, CTENEHH MUCCONMArimm, KOoHCTaHTa AUCCOIMAN, 3aKoH pazbapie- 4.1,
mus Ocreansna. CTyneRJIaTas TUCCONMUaIs KHCAOT ¥ ocHoBanui, Kucise

M OCHOBHBIE cold. AMdoreprsie snekTponuTsl, Juccoummanms Bomsl. Bo-
JOpONEbIA MoKa3aTelb, lponsseneHme pacTeopumMocty. Peaxnmy ofMeHa B
PacTBOPAX HNEKTPOIATOB. I MAponm3 conel, ero Brbl. CTENeHs THAPONH=
38, €€ 3ARMCHMOCTE OT TeMIEePaTyPHl, KOHIEHTPALI].

9.4 Kunvmg soger. Crpoenve Boabl, OUIWUECKHE W XEMHAUECKUE cBOMcTBA BO-| 1 2 1.1, 1.2, 3armmTa 1ab.
1. Cocras mpupomesrx 8ol Mcmonszoparme Boxel JKectkocTs BomEL Oc- 4.1, pab.
HOBHEE XHMUICCKAS M (PU3AKO-XUMHUIECKIE CIOCODE] BOJONOIIOTOBKH. Ox3amMen

10 JmemepcHbic CHeTeMbl. [KoMIonIHbIe PACTBOPLI 4 2

10.1 | Mucnepcurre cucTeMbl, Knaccudukanya mucnepeHsrx cucreM. Kommoma-| 2 2 1.1, 1.2, Jammra Ja-
BEle pacTBOpsl. ONTHYECKHE, KMHETHIECKHE M JMEKTPHICCKEE CBOMCTBA 2.6,2.7, SopaToproH
KOJUIOHIHEIX PACTBOPOB. Y CTOMHMBOCTE B Koaryiasnud. KomiouaHele pac- 4.1 paboTEl
TBOPEHL B IPUPOLE M TEXHUKE. Ox3amMen

10.2  |[Iponeccrr copbumm. [losepxHocTHag sneprud. Ancopbumus. Msorepma an-| 2 1.1, 1.2, IK33MEH
copbumn. [osepsHOCTHO-aXTHRHEIE BelecTra, [IpuMeHeH e aacopOmmH. 2.6,2.7,

4.1

11 Momyas 4. QrucTHTeNLHO-BOCCTAHOBHTEILRLIC M 3JICKTPOXHMEIe-| 7 6
CIKHE MPOLECCbI

11.1  |Teopma OKHCIHMTENEHO-BOCCTAHOBY TENIBHEIX peaxmmii. CTeneHh OKMCIEHMI. 2 1.1, 1.2, Sammwra 1ab.
Boceramosarenn. Oxucmurenu. [Ipomeccsl OKHCIEHHUS, BOCCTAHOBICHHA. 2.6,2.7, pab.
OKECINTENHHO-BOCCTAHOBUTEIILHEIC CBOMCTRBA aTOMOB Pa3IMIHEIX 2IEMEH- 4.1, OK3aMeH
top. CocTapiueHre VpaBHEHWM OKUCIMTENBHC-BOCCTAHOBHTEIRHEIX PEaK- 43,44
mui. Meton snexrpommoro Oanamca. Kimaccmbmmarmsd OKHCHMTENLHO-

BOCCTAHOBHTCIIEHEIX PEAKIIHH.

11.3 DIeKTpONHEE TOTEHIMATE., MexanusM BozHrKHOBeHUL. CTpoenne npod-| 2 2 1.1,1.2, OK3aMEH
HOTO 3IEKTPHYECKOro moms, CTaHmapTHBIS 3IEKTPOAHEIEC MOTCHIHUAEL. 2.6,2.7, Tect
VerpodcTBo W Ha3HAYSHWE CTAHIAPTHOrO BONODONHOTO 3IEKIPOma. Parm 4.1,

|HampsOKeHHH ¥ BRITEKAIOIHE M3 HETO CIEHCTBHL. 3eBHCHMOCTE 3NEKTPOM- 4.3,4.4
HEIX IOTEHIMATIOB OT HMPUPOIEI AEKIPONos M pacTeopurenei, Ypasrenwe Heprcra

114  |OcCHOBEI TEOPHH TATHBAHWYECKUX 3ICMEHTOB. | albBaHHYECKAH SIEMEHT| 2 1.1, 1.2, SammTa nab.
TNanusna-Axobu. Konnenrpammonsese ranbeapmgeckue sneMentTsl. I3JC , 2.7, pago.
TAIHBAEMIECKOTO DIEMEHTA. 4.1 Tect
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1 2 3 4 5 7 8

11.5  |CymmocTh 3MEKTpoNv3a. AHOAHOE OKWCICHUE W KaTONHOE BOCCTaHOBIE-| 1 2 1.1, 1.2, Samprra 1120.
gHe. DIeKTpONIu3 PACTBOPOB Cojiel ¢ HEPACTBOPYM. 3TEKTPOIAME. 3aKOHEL 2.6,2.7, pab.
dapamed. Bexo o TOKY. SNEKTPOIH3 ¢ PACTBOPHMBIM aHOIOM. DIEKTPO- 4.1, Tect
JIH3 PacIUIABOB, 43,44

11.6  |IlpaxTHyeckoe NPUMEHEHFE S3NEKTPOIH3A. DIEKTPONK3 B METALIYPrHmM.| 1 1.1, 1.2, Ox3aMeH
anpRasOCTErHs W ralbBaHOIIAcCTIKa, PaduHrpoBaEre METAIoB. AHOI- 4.1
HOE OKCHIHPOBAHMUE,

11.7 | Xumpgeckne HCTOWHMKY ToKa. Daevent Jlexnamme, AKKyMyIaTopsL. Yer-| 1 1.1, 1.2, IKIAMEH
pPOMCTBO ¥ NPUHIHI NeHCTBES KHCIOTHOTO (CBEHICBOTO) aKKyMYJIATOPA. 4.1
TonmueEEE 3HeMeHTRL. [IpAHIHN IeHCTBAS BOAOPOIHO-KHUCIOPOIHOTO TO-
ILTARHOTO 3JIEMEHTA.

12 Kopposms M 320IHTS METAJJIOB 2 2

12.1 Onpenenenye ¥ KWIACCAPHKAIMT KOPPO3HONHELX IponeccoB. Bumer xoppo-| 0,5 1 1.1, 1.2, DK3aMeH
3UOHHBIX paspymeHni. THmsl KOPPO3UH: XHMHYECKaS U 3IECKTPOXAMMIIC- 2.6,2.7, Tect
ckas xopposma. Kopposwua mon meficTeueM OIyXI3IOUIMX TOKOB (3IEKTPO- 4.1,
KOPPO3U). 43,44

12.2  |TepMomvmaMuka ¥ KWHETHKa XUMMYeCKol xopposwm. TepMmonmuammka #| 0,5 1.1, 1.2, OK3aMeH
CKOPOCTH IMEKTPOXHMIYECKOR xoppo3nn. Bomoponsas ¥ KACTIOPOIHAS [E- 4.1,
momnspr3ayy. [laccuBHEOCTE METAIIIOB. 43,4.4

12.3 |MeTomsl 3amyTH METAIOB OT KOPPOo3uH. JIeTHPOBAHTE METAIOB, JalmuT-| 1 1 1.1, 1.2, 3ammTta nab.
BEIE NOKPHTHA, TPUMEHEHNE WHIHORTOPOB. DISKTPOXAMMIECKA 3ariuTa; 2.6,2.7, pab.
MPOTEKTOPHAA, KaToNHad, aHOLHasd. PanuoHabEOE KOHCTPYMPOBAHWE W3- 4.1,
TETHH. 43,44

13 Mopyae 5. Xuvims meramnios. Cocrar, cpofierea w nepepaborka med-| 9 4
THL.

13.1 KprcTanmayeckas CTPYKTYpa MeTaLIoB. OusadecKre cBoficTa METALIOB. | 2 2 1.1,1.2, DK3aMEH
XuMurdeckae cBoMcTra MeTalios. [lonydenne MeTa/uos i3 pya. [unpome- 4.1, Bammara nad.
TAJUNYPIHS, JMEKTPOMETATITYPrHst, THIpoMeTanTyprus. Crocobs momyse- 4.3,4.4 pad.

HU$ METAIOB BEICOKOH YCTOTHL. XUMUHECKHE, SNEKTPOXUMUICCKIC, NHC-
THDAIHOHHRE, KPHCTAUTH3AAOHHEE METONEL. JIerkine KOHCTPYKIUOHHEIE
MaTepransl, AmomuEni, Turan. HaxoxneHne B IpUpoe, NoNyIeHuIe,
cBo¥cTBa, MPUMEHEHNE B TEXHUKE, BAKHEHIIHE COSNHEHMS. TMKENbIe
KOHCTPYXUHOHEERIE MaTeprarsl, Jeneso. Haxoxnenue B mpupoe, mMOIyIe-
HHe, CBofCTBA, NPUMEHEHVE B TEXHIKE, BAKHSHIINE COSTHHEHE. DIEK-
TpoTexErYecKue Matepramsl. Mems, onopo. Haxoxnenne B Mprpoae, mo-
y9denre, CBOMCTEA, IPHMEHEHNE B TeXHYKE, BAXKHEHIIE COCIMHCHIUL.
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132 |Ocuorr opramuueckoi xivmn. Teopus Bytieposa, [PaBUIa NOCTPOSHHE 3 1.
opmyn oprammaeckmx BemecTs, OCHOBE HOMEHKIATYPbI IPEAETHHEIX W
HEMPEAeNbHLX YIIEBOACPONoB. CTPYKTYPHAS A30MEPHA YITIEBONOPOIOB.
KAMPYeCKHe ¥ PUSHUECKHE CBOMCTRA IPENENBHEIX YITEBOIOPOLOB OCHOB-
HELC NPEACTARUTEM ¥ IIpEMeEeHue. OU3mdecKye W XUMAYECKUS CROMCTRA
HEMPENEIEEB YTICBOAOPONOB OCHOBHEIE [IPSACTABHTEIIN U IPUMEHCHYIE,

J—
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Oxzamen
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13.3 | Xumwaeckas mepepatorka nedrn. HedTs, hrsmaeckre cBoiicTra, snemen- | 4 2 1.1, 1.2, OKzaMeH
TapEELH coctas. [IpensapuTentaas HOOroTOBK HEQTH K nepepabotke. Me- 4.1,
TONBE Hepepaborkm medTr. PpaknpoHnad Neperonka HedTH, YCIPORCTRO 1
OCHOBHEIE Y3ABL PEKTHQUKAKOHHOH YCTaHOBKY, OPaKiyy IIeperoOHKY
HedTH. Berswn, ero BUIB, YCIOBH IONyIenns U npuMenenue. Kepocum,
€0 BUIEL yCAOBYS MONYICHMAS ¥ MPpAMeHeHre. MasyT, ero BUIE H NpHMe-
HEEHMe. BakyyMuasn Neperonka MasyTa. Broprusas mepepaborxa medTs,
BEIEL ¢¢. BuE! KPEKFHra ¥ XMMIIECKUE NPOLECCH P KPEKHHATe. TCPMH-
MECKHH KPEKHHT, BAJIBI €10, CEIPLE A NPOIYKTEL. KaTAIHTHIECKHAN KpeKHHT,
CBRIPLE ¥ MPOXYKTHL [ MAPOKPEKHHET, 3NEKTPOKPEXHHET B PUAQOPMENT, CEIPbE
¥ IPOMyKEH! nepepalborkn. [Ipupoaeii u mONyTHEIE Ta3kl, ra3bl HeQTeme-
PepabOTKE — ChIPEE TS XHMITIECKOH IPOMBIINCHHOCTH, COCTAR ¥ HALpaB-
TIEHHAE TEPEPADOTKIL




5. ITpoTOKOI COTTacOBHM yaeOHOMU MporpaMMb: 10 n3yuaeMol yaetHou
NPCHHIUIVHE © IPYTHME JACHUIUIAHAMY CIICHHaILHOCTH

Pemmenue, IPUHIATOS

Hazrpanmue Ipenmoxerust o0

H3MEHEHISIX. B KaQERpOL,
TTVICTT TIH > W3R i X -
JCITATLIIHEL, © ‘ . | paspaboTaplueH
. Hazpanue conepKanny yIeOBoM _
KOTOPOU yaeOHYI0
- KaperpEsl TIPOTPEMMBI IIO ] p
Tpebyercs y mporpaMMy (¢ yKa-
H3yIacMOon
COTTIACOBAHHE 3aHMEM HaThI M HO-
IDACIAIUIAEE
Mepa [IPOTOKOTIZ)
1 2 3 4
LY s 7 o
j'?f‘} A, T Iporoxon Ne 9
20.06.2014

3ap. xaderpou M. H.Cremankm




