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1. HOEJIb U 3AJAYHN JUCIIUATTIMHBI

Hean ocBoenus nucuniuinabl «Heoprannueckasi XumMusi»:
. HOATOTOBUTE KBATH(UITUPOBAHHOTO CIICIIMAJIKCTA, 00J1a1aro11ero CUCTEMOU
YHHUBEPCATbHBIX, 00MIENpOo(hecCHOHANBFHBIX U TMPO(ECCHOHATBHBIX KOMIETEHIIUN, CIIOCOOHOTO U
TOTOBOTO K CAMOCTOSITEIIbHON HAyYHO-UCCIIEIOBATEILCKOM U MPEMO1aBaTeIbCKOM AEATEILHOCTH B
COOTBETCTBHUH CO CIEMAIBHOCTHIO «Heoprannueckas Xumus».

332{3‘1](1 OCBOCHHUSA NUCHUITINHBI «Heoprannqecmm XUMMUSA»:

° pacHIUPUTh U YIIIyOUTh 00beM 0a30BbIX, ()YHIaMEHTAIBHBIX 3HAHUHN M CIICIHATHHBIX
3HaHUU N0 JucHUIUIMHE «Heoprannyeckas Xumus»;

° pPacIIMPUTh 00HEM 3HAHUN 110 CMEXHBIM TUCIUILTNHAM;

° c(hOopMHUPOBATh y acUpaHTa YMEHUS B OCBOCHUU HOBEHUIIIUX TEXHOJOTHI M METOJUK B
chepe npodeccroHaTBbHBIX HHTEPECOB 10 CreIHaibHOCTH «Heoprannueckass Xumusi»,;

° chopMHpPOBATh y aclUpaHTa JOCTATOYHBIM 00BEM 3HAHUN O COBPEMEHHBIX CIIOCO0ax

OpraHM3alMd M METoJaxX MPOBEACHHA HAyYHBIX HCCICNOBAaHUM IO  CIELHAIBHOCTH
«Heopranuueckast Xumus».

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII ACIIMPAHTYPbI

Jucuunnuna «Heopranmdeckas XuMMsD» BKJIIOYEHA B BapHAaTHBHYIO uacTh bioka 1
IporpaMMbl B KauecTBe o00s3aTelbHOM AMCUMIUIMHBI M u3y4yaeTcss Ha 4 rongy oOydeHus B
acriupantype (7-8 cemectpsl). AucuuiuinHa 0a3upyeTcss Ha 3HAHUSAX, UMEIOLIMXCS y aclHUPaHTOB
MocJie TMOJIy4eHHUsl BBICHIETO0 MpodecCHOHAIbHOrO0 00pa3oBaHus. /{151 KauyeCcTBEHHOIO YCBOCHHS
JUCLUIUIMHBl ACIIUPAHT JOJDKEH 3HaTh OCHOBHBIE 3aKOHBI XMMHH, YMETh MO0JIb30BaThCSl HAy4YHOUN
auTeparypor mo aucturuimHe. Jucumrummaa «Heopranuueckass Xumus» SIBISIETCS 0a30BOM s
6noka «HayuHble nccie0BaHus», HOATOTOBKY U CIa4M KaHIUIATCKOTO SK3aMeHa 10 CIelHaIbHOM
JUCLHUIIIMHE, IEAArOrMYe€CKOM MPAKTHKE.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUMSA JTUCIUITVIMHBI

HucuuiuinHa «Heopranmdeckas Xumus» HamlpaBieHa Ha (POPMUpPOBaHHME y acIHMpaHTOB
CJIEYIOIIUX KOMIICTECHIIAMN:

yHHuBepcajJbHbIX kKomMneTeHnuii (YK):
. CIOCOOHOCTBIO IPOEKTHPOBATH U OCYIIECTBIISATH KOMIIJIEKCHBIE HCCIIEIOBAHMUS, B TOM YHCIIE
MEXIUCIUIUIMHAPHBIE, HA OCHOBE IEJOCTHOIO CHUCTEMHOIO0 Hay4yHOIO MHPOBO33pDEHUS C
UCTIOJIb30BaHUEM 3HaHUH B obnactu ucropuu u punocodun Hayku (YK-2);

. TOTOBHOCTBIO YYacTBOBAaTh B PabOTE POCCHUMCKUX M MEXKIYHApPOIHBIX MCCIIEIOBATEIBCKUX
KOJUJIEKTHBOB IO PEIICHUIO HayYHbIX U Hay4yHO-00pa3oBaTenbHbIX 3a1au (YK-3);
. CMOCOOHOCTBIO ITUIAHUPOBATh M pellaTh 3aJauyd COOCTBEHHOTO NPO(EeCCHOHANBHOTO |

nugHocTHOTO paszputus (YK-5).

odmenpodeccnonanbHbIx kKomnerenuuii (OIIK):
. CIOCOOHOCTBIO CaMOCTOSATENIBHO OCYIIECTBIIATh HAYYHO-UCCIIE0BATENIBCKYIO IS TEIbHOCTD
B COOTBETCTBYIOIIEH Npo(ecCHOHAIBHOW O00JIACTH C HCIOJIb30BAaHHEM COBPEMEHHBIX METO/I0B
UCCIeIOBaHMs U HH()OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TexHonorui (OI1K-1);
. TOTOBHOCTBIO OPraHMW30BaTh paboTy HCCIEI0BATENbCKOTO KOJUIEKTHBA B O0JIACTH XUMHU U
cMmexxHbIX Hayk (OIIK-2);

npogdeccnonanbHbIX komnerennui (I1K):
. CIIOCOOHOCTBIO U TOTOBHOCTHIO BBIMOJHATH CAMOCTOSITENIbHBIE HAay4HbBIE HCCIIEJOBAaHMS B
npodeCCHOHATIBLHON 00JIaCTH B COOTBETCTBMHU C HANpPaBICHHOCTHIO MOJATOTOBKM (Tpoduiiem) c
UCIOJIb30BaHuEM (yHIaMEHTAIbHBIX U NpUKiIagHbIX aucuuiuind (I1K-1);



. CIIOCOOHOCTBIO ¥ TOTOBHOCTHIO K MHHOBAITMOHHOM JIEATEIHHOCTH; IIOCTAHOBKE U PEIICHUIO
MEPCICKTUBHBIX HAyYHO-UCCIICOBATEILCKUX W MPHKIAJAHBIX 33Ja4 B paMKaxX HalpaBJICHUS
(mpodmiist) moxrorosku (I1K-2);

B pe3yjabTaTe 0CBOCHUA TUCHUIIJINHBI Heopra}mqeckaﬂ XUMHUA
ACITUPAHT JOJI?KCH:

3HAMb:

. METO/Ibl KPUTUYECKOI0 aHaJM3a U OLEHKH COBPEMEHHBIX HAYYHBIX JOCTUXKEHUU, METOMbI
TCHEPUPOBAHUS HOBBIX HJICH TPH PEIICHHH HCCISAOBATEIbCKUX W TMPAKTHUYECKUX 3a]ad, B TOM
quclie B MEXIUCHUIUIMHAPHBIX O0JIACTAX, METOJAbl COBMECTHON Hay4HO-HCCIIEI0BATEIbCKOM
eI TENLHOCTH.

. BO3MOXXHBIE c(epbl W HampaBlIeHUS Mpo(ecCHOHANBHON camMopeanu3alu;, MPUEeMbl U
TEXHOJIOTHH IIeJICTIONIaraHusl W IeJiepeain3alui; MyTH TOCTHKEHHUS 0oJjiee BBICOKHUX YPOBHEH
po(hecCHOHANBFHOTO W TMYHOCTHOTO Pa3BUTHSL.

® OCHOBHBIC METObI HaquO-HCCHeHOBaTeHBCKOﬁ JCATCIIBHOCTH.

® MCTOHOJIOTUYCCKUC, MCTOAUYCCKUC ACIICKTHI OpTraHHU3alun U (I)YHKI_[I/IOHI/IPOBaHI/IH pa6OTLI
HAay4YHO-HCCJIICAO0BATCIIbCKOI'0 KOJIJICKTUBA B 00J1aCTH XMMUH.

hd IMPUHOHUIIBI U KPUTCPUU IMOCTAHOBKU HAYYHBIX 3aJ1a4

® COBpPEMEHHBIC IMOAXOJbl K PCIICHUIO npo6neM HeOpFaHquCKOﬁ XHUMHHU; COBPEMCHHBLIC

ACIICKThI pa3BUTUA XUMHUYCCKUX HAYK.

ymemp:
. aHAIIM3UPOBATh  aJbTCPHATUBHBIC  BAapHAHTHl  PEIICHUS  HUCCICIOBATEIBCKUX U
MPAKTUYECKUX 3a/a4 U OLIEHHWBATh MOTEHIMAJbHBIE BBIMTPBILIN/IPOUTPHIIIN peAIU3alud 3TUX
BapHAHTOB.

. BBISIBJIATH U (OPMYJIUPOBATH MPOOJIEMbl COOCTBEHHOTO pAa3BUTHS, HCXOAS W3 ATAloB
npoeCCUOHATIBHOTO POCTa U TPeOOBaHUI phIHKA TpyJa K CHELUANIUCTY; (HOpMyIupoBaTh LEIH
pohecCHOHANBFHOTO U JIMYHOCTHOTO Pa3BUTHS, OLICHUBATh CBOM BO3MOYKHOCTHU, PEATMCTUUHOCTD U
a/IeKBaTHOCTh HAMEUEHHBIX CIIOCOOOB U MyTeH JOCTHKEHUS IJIAHUPYEMBIX LIEJIeH.

. OTIpeeNATh MEePCIEeKTUBHBIC HAIMPaBJICHUS HAYYHBIX HCCIEIOBAHUN B MPEIMETHON cdepe
npoeCCUOHATBHON  JIeSTENbHOCTH, COCTaB MCCIIEIOBATENbCKUX paboT, OIpeeNsone Hux
dakTopbl; pazpabaTeiBaTh MPOrpaMMy HAy4YHOT'O HCCJEIOBAaHUS; M3ydaTb HAY4YHYIO JINTEpaTypy,
OTEYECTBEHHBII U 3apyOeKHBI OMBIT MO TEMAaTHKE MCCIEeNOBaHUs; paboTaTh C HUCTOYHUKAMU
MaTeHTHON WH(OPMAIMH; UCIIONB30BaTh yKa3zaTeau MeXTyHapoJaHOW MaTeHTHON Kiaccu(uKammuu
JUIsL  ONIpelesieHWsl WHIeKca pyOpHKH; TPOBOAWTH HMH(DOPMAIMOHHO-MIATEHTHBIA  TOWCK;
OCYIIECTBIIATh OMONMOTpaguIecKne MPoILecCchl TOHCKa; (HOPMYJTUpPOBaTh HAy4YHBIE THITOTE3HI,
aKTyaJlbHOCTh U HAYYHYIO HOBU3HY TUTAHUPYEMOTO UCCIICIOBAHHUS

. OCYUIECTBIIATh OpPraHU3alMI0 U PEryJupoBaTh (PYHKIMOHUPOBaHHWE pPAOOTHl HAy4YHO-
UCCJIeIOBATENLCKOTO KOJJIEKTHBA B 00JIaCTH XUMUH.
. HCIIOJIb30BAaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE CHUCTEMBbI, BKJIOYAsh HAyKOMETPUYECKHE,

MH(POPMALIMOHHBIE, TATEHTHBIE U UHBbIe 0a3bl JaHHBIX M 3HAHHI, B TOM YHCJIe KOPIIOPATUBHBIE MTPH
BBITNIOJTHEHUM HAY4YHBIX HCCIIEIOBAaHUM, BECTH CJIOXKHBIE HAy4YHBIC HCCIECJOBAHMA B paMKax
peanu3yeMbIX IPOECKTOB;

. OpraHU30BBIBATh  MPAKTUYECKOE HCIONb30BAHME PE3yJIbTaTOB HAYYHBIX (HAy4YHO-
TEXHUYECKUX, IKCIIEPUMEHTAJIBHBIX) pa3pabOTOK, B TOM YHCIIE ITyOIHKAIMHA.
. MIPUMEHATh COBPEMEHHBIE METOJBl M METOJMKH HCCIEIOBAaHUS CTPYKTYpPhl U CTPOEHUS

BCIHICCTB IIPpH pCIICHUH HOBBIX HHHOBAIIMOHHBIX 3a/1a4.

61a0emop:
. CIOCOOHOCTBIO MPOEKTUPOBATH M OCYIICCTBIATH KOMIUICKCHBIC CCIICIOBAHUS, B TOM YHCIIC



MG)I([[I/ICI_[I/IHJII/IHapHBIe

. HaBBIKAMM aHAJM3a OCHOBHBIX MHPOBO33PEHYECKUX M METOJOJOTHYECKUX MpoOieM, B T.4U.
MEKIUCIUIUIMHAPHOIO XApAaKTepa BO3ZHUKAKIIMX B HAYKE HA COBPEMEHHOM JTalle €€ Pa3BUTHS,
croco0aMu OpTraHU3aIliy B3aUMOJICHCTBUS C KOJUIETAMU U COITMAIbHBIMK IMTapTHEpaMU

. HaBbIKAMHU  IIeJICTIONIaraHus, IUTAHUPOBAaHUS, peaju3allid  HEOOXOJUMBIX  BHJIOB
JACATCIIbHOCTH, OILICHKHN 148 CaMOOIICHKHA pe3yJIbTaTOB NCATCIIBHOCTHU 110 pemeHmo
MpoeCCUOHANIBHBIX ~ 3a7]a4; TPUEMaMH BBISBICHHS M OCO3HAHHMS CBOMX BO3MOXHOCTEH,
JINYHOCTHBIX H HpO(beCCI/IOHaJII:HO-3Ha‘-II/IMbIX Ka4ueCTB C LICJIbKO HUX COBepIJ_IeHCTBOBaHI/IH,
TEXHOJIOTHSIMH  IJTAHUPOBaHUS  MPOGECCHOHATBHOM  JACATENBbHOCTH B cdepe  HaydHBIX
HUCCIICIOBAHMI.

. HaBBIKAMH COCTaBJICHUS IUTAHA HAYYHOTO WCCJICJIOBAHMS, HAaBBIKAMH HH()OPMAIIMOHHOTO
MOVCKA; HABBIKAMH HAIMTMCAHUS aHHOTAIIMN HAYYHOTO UCCIICIOBAHUS

. HABBIKOM IPOBEICHUS HAYYHBIX XUMHYSCKUX HCCIICTOBAHUH.

. HaBbIKAMU HAyYHOT'O UCCJIEAOBAHUS B COOTBETCTBUU CO CIIEMAIbHOCTHIO 1.4.1 -
Heoprannueckas xumusi.

. COBPEMEHHBIMH METOJIaMU ¥ METOJMKAMH HCCIIE0BaHNsI, HABBIKAMH CO3JaHUS U MOJIb30-

BaHUs Oa3aMy JaHHBIX.

4. OBBEM YUEBHOM JUCHUILIUHBI U BUIbl YYEBHOM PABOTHI

OO0masi TPyIOEeMKOCTh JUCIHMIUIUHBI CcOcTaBisieT 5 3adeTHbix equHuiipl (3E), 180
aKaJleMHYeCKHX 4yacoB. Bpems npoBeaeHus 7-8 cemectp 4 rojga oOydeHusl.

Bua yueOHoii padoThl Bcero yacosn

AyIuTOpHBIE 3aHATHS (BCEro) 26

8 Mmom uucne.

Jlexumu (JI) 12

IIpaktnueckue 3anstust (I1) 14

CamocrosiTtesibHas padora (CP) 118

Buja npomexyrounoii arrectaumnu (ITA) DK3aMeH
8

OO0mas TPy10€eMKOCTh:

4acoB 180

3a4E€THBIX €JIUHUIL 5




5. PABJIEJIbI JUCHUIIJINHBI, C YKASAHUEM ®OPMUPYEMbIX
KOMIIETEHIIU, KOJTMYECTBA AKAJEMHUYECKHX YACOB, BUJOB YUYEBHOM
PABOTBI U ®OPM KOHTPOJIA

Ne
n/n

HaumenoBanue pasjaeia

dopmup
yeMble
KOMIIETE
HIUHU

Buapl 3aHATHI 1
TPYA0EMKOCTh B 4acax

JI

II

Cp

Bcero

DopMbI KOHTPOJISI
v TEKYILUH

v IPOMEXKYTO
YHBIN

Crpoenue atoma. XUMHYECKast
CBSI3b.

VK-2,
VK-3,
VK-5,
OITK-1,
OI1K-2,
TK-1,
TIK-2

22

28

v’ TeKyIui

KOOpIII/IHaI_[I/IOHHBIG COCIUHCHUA

VK22,
VK-3,
VK-5,
OITK-1,
OITK-2,
TK-1,
TK-2

30

34

v’ TeKyIuit

Kuneruka u repmoiuHaMmuKa
XUMHYECKUX PEaKIU

VK-2,
VK-3,
VK-35,
OIK-1,
OI1K-2,
TK-1,
TK-2

22

26

v’ Tekymui

PacTBOpBI ¥ 35IEKTPONUTHI

VK-2,
VK-3,
VK-5,
OITK-1,
OI1K-2,
TK-1,
TIK-2

22

26

v’ TeKyIui

XHUMHS JIEMEHTOB

VK2,
VK-3,
VK-35,
OITK-1,
OI1K-2,
TK-1,
TK-2

22

30

v’ TeKyIui

Hroro:

12

14

118

144

IIpomeskyTOoUHAs aTTecTALMS

36 u.

DKx3aMeH

HToro yacos:

180 4.

Hroro 3E




COJAEPKAHUE JUCHUIIJIMHBI

Coneprxanue pa3aesioB TUCHUATLTHHBI

Ne
n/n

Haumeno
BaHUe
pa3nena

Conep:xkanue pasaena

IIepuonnuec
KHM 3aKOH
J.N.
Meunpeneena
U CTPOCHHUE
aTroma.

XuMHueckast
CBA3b

OcHOBHBIE TIPEACTABICHHUS O CTPOCHMM aroMa. BomHoBas ¢GyHKuus u
ypaBuenue Ilpenunrepa. KsanToBble uuncia, paguanibHOE U YIJIOBOE
pacnpeelieHue JIEKTPOHHON TUIOTHOCTH. ATOMHBIC opOuTanu (s-, p-, d- ¥ f-
AQO), ux HEpruu 1 rpaHUYHbIC MOBEPXHOCTU. PacmpeneneHue 3J1eKTPOHOB 110
AO. Ilpunuun MuHumyma s3Heprud. Ilpunuun Ilaynu. ATomHbBIE TEpMBI,
npaBwio XyHna. CoBpemeHHas (OpMyIHpPOBKA IMEPHOJUYECKOrO 3aKOHA,
3akoH  Mosnu, crpykrypa Ilepuommueckoit  cucteMbl.  KopoTko-u
JUTMHHOTICpUOAHBIM BapuaHThl [lepmomuueckord Ttabmuipl. Ilepuonbr  u
rpynmnbl. 3aKOHOMEPHOCTH HM3MEHEHHUS (yHIaMEHTAIBHBIX XapaKTePUCTUK
aTOMOB: aTOMHBIX M HOHHBIX PaJUyCOB, MOTEHIMAla WOHHU3AIUH, SHEPTUU
CPOJACTBa K  DBJEKTPOHY U AJIEKTPOOTPHUIATEIILHOCTH. ['panurbr
[Tepuonuueckoit Cucremsbl. IlepcrieKTUBBI OTKPBITHS HOBBIX 3JIEMEHTOB.
[lepuoanyHOCTH B M3MEHEHHWU CBOWMCTB NPOCTHIX BEIIECTB U OCHOBHBIX
XUMHUYECKUX COEIMHEHUI - OKCHJIOB, TUIPOKCUIOB, TUAPUIOB, TaJOre€HUIOB,
Cynb(hUI0B, KApOUIOB, HUTPUIOB U OOPHIIOB.

[lonsTe o mpupoge Xxumudeckon cBs3H. OCHOBHBIE XapaKTEPUCTUKH
XMMHUYECKOM  CBSI3U: JUIMHA, DJHEPIHs, HAlpaBIE€HHOCTb, IOJIAPHOCTb,
KpaTHOCTh. OCHOBHBIE THUIBI XMUMHYECKOH CBsi3u. OCHOBHBIE MOJIOKEHUS
Metoga  BajeHTHbIX  cBs3eir  (MBC). I'mOpuamszauus — opOutaineit.
HampaBiieHHOCTb, HACBIIIAEMOCTh M MOJSIPU3YEMOCTh KOBaJCHTHON CBSI3U.
BnusiHue HenoJeneHHbIX 3JEKTPOHHBIX Iap Ha CTPOCHHUE MOJIEKYJ, MOJEINb
I'unnecniu. OCHOBHBIE TOJNOXKEHHS METOJa MOJIEKYJSIPHBIX — OopOuTanen
(MMO). [IByXIIEHTpPOBbIE JABYX3JCKTPOHHBIE MOJEKYJISIpHBIE OpOUTAIIH.
Ouepretudeckue auarpamMmbl MO  TOMOSIEPHBIX U TeTepOsAEPHBIX
JIByXaTOMHBIX MOJIEKYJ. DHEpPrus HOHU3ALMH, MAarHUTHbIE U ONTHYECKUE
cBOiicTBa  MOJIeKyJd.  MuoromnentpoBele MO,  rumnepBajJieHTHbIE U
NIEKTPOHOASPHUIUTHBIE MOJIEKYJNbI. [IpuHIMI M307100aIbHOTO COOTBETCTBHSL.
Koppensnuonnsie nuarpammel. MonHast cBsizb. MoHHass Mozenb CTPOEHHUs
KpUCTAJIJIOB,  OOpa3oBaHME  MOHHBIX  KPUCTANIOB  KaK  pe3yJbTaT
HEHANpPAaBJIEHHOCTH M HEHACBIIAEMOCTH HOH-HOHHBIX B3aMMOJCHUCTBUH.
WNonnslii paguyc. OCHOBHBIE THUIBI KPUCTAUIMYECKUX CTPYKTYp, KOHCTAHTa
MapnenyHra, HEPTrUsi HOHHOM pelieTku. MexMOIeKyIIpHOe B3aUMOICUCTBUE
— OpPUEHTAllMOHHOE, MHAYKIIMOHHOE U JuclepcuoHHoe. BogopoaHas cBs3b, ee
npuponaa. Beenenune B 30HHYI0 Teopuio. OOpa3oBaHHe 30H — BaJEHTHON U
IIPOBOJAMMOCTH U3 aTOMHBIX U MOJIEKYJISIPHBIX OpOUTAaJIeH, 3allpellieHHas 30Ha.
Mertabl U AUAACKTPUKH. ['paHUIIBI IPUMEHUMOCTH 30HHON TEOPHH.

Koopaunarm
OHHBIC
COCANHCHUA

OcHOBHbIE TOHATHSA KOOPAMHAIMOHHON TeOpHH. THIBI KOMILJIEKCHBIX
COEIMHEHMH 1O KJIacCU(PUKAIUH JINTaHIO0B, 3apsily KOOPAUHALMOHHOMN cdepsl,
4HCIly LEHTPaJbHBIX aToMoB. HoMeHK/aTypa KOMIUIEKCHBIX COEAMHEHUM.
N3omepust KOMIUIEKCHBIX coenuHeHni. OOpa3oBaHHE KOOPAMHAIIMOHHBIX
COCIMHEHMI B paMKax MOHHOW MoJenu W npexacrasiieHui JIerouca. Teopus
MSTKHX W JKECTKHMX KHUCJIOT W ocHoBaHuil Ilupcona, ypaBHenume Jlparo-
Beiinanga. YcToiunBOCTh KOMIUIEKCOB B PACTBOpPaX U OCHOBHBIE (PaKTOPHI, €€
onpenensonme. KoHCTaHThl yCcTONMUMBOCTH KOMILIEKCOB. JlaOunbHOCTH U
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WHEPTHOCTb. OHTPONMWHBIA BKJIAJ B OSHEPreTHYECKYK) YCTOMYMBOCTh
KOMILJIEKCOB, COJBBAaTHBIN 3¢ dekt, xenaTHeld >¢PQeKT, NpaBuia IHUKIOB
JILA.YyraeBa. [lpupoga XMMHUYECKON CBSI3M B KOMIUIEKCHBIX KOEIWHEHHSX.
OcHoBHbIe TIOJ0keHUs Teopun Kpuctammuaeckoro nois (TKIT). Pacmennenue
d-opOuTaneii B OKTa3ApUYECKOM U TETPadJIpUuecKOM TMoje. OHeprus
paclieryieHus,  SHEpPrusi ~ CIHapuBaHUS U DHEpPrus  crabuimzanuu
KpUCTAJUIMYECKUM moJjieM. CHEeKTpOXUMHUYECKU psia auranaoB. [lonstue o
teopun  SHa-Temnepa, TeTparoHaJbHOE HCKAKEHUE  OKTA3APUUYECKUX
KOMIUIEKCOB. DHeprerudeckas auarpamma MO KOMIUIEKCHBIX COETUHEHHH.
[TocTtpoeHne rpynmnoBbeIX opOuTanell M MX B3aUMOJEHCTBHE C OpOUTAIAMHU
LEHTPaJIbHOTO aTOMa, G- U T-JI0HOPHBIE U aKIENTOPHbIE JTUTaHIbI.
Ucnonb3oBanne TKII w1 MMO 1ns oOBSICHEHHS ONTHYECKUX H
MarHUTHBIX CBOMCTB KOMIUICKCHBIX coequHeHni. [narpammelr Tana6s-Cyrano
JUIs ~ MHOTOJIGKTPOHHBIX  cucTeM.  KapOoHwmibl,  MeTayuiokapOeHbl,
MeTaioneHsl, ¢ymaepuapl. KoMmiekebl ¢ MakpOIUKINUYECKUMHU JINTaH/IaMu.
[lonusanepHsie kKoMIulekchl. M30- u rerepomnonucoenuHenus. Kmactepsl Ha
OCHOBE NEPEXOJIHBIX W HENEPEeXOJHBIX AIeMeHTOB. KpaTHble CBSi3U MeTall-
METaJul, TOHATHE O O -CBSI3M. MeXaHu3Mbl peaKkIMid KOMIUIEKCHBIX
coenquHeHn. Peakium 3aMenienusi, OTIICTJICHUS] U TPUCOEAMHEHUS JIUTaH/a,
OKHCJIUTENIBHO- BOCCTAHOBUTEINIBHBIE peakluu. B3auMHoOE BIMSHNE JITUTaHIO0B B
KoopauHalMoHHOM cepe. Tpanc-Bnusaue .U, Yepnsea, yuc-3¢pdext A.A.
I'punGepra. BayTpuchepnbie peakuuu JuraiaoB. [IpuMeHeHne KOMITJIEKCHBIX
COETMHEHHUI B XUMUYECKON TEXHOJIOTMH, KaTalu3e, MEIUIIUHE U SKOJIOTHH.

Tepmoannam
HKa "
KHUHETHKA
XHUMHYESCKHUX
peakuui

OcCHOBHBIE MTOHATHS U 33JJa4l XUMHUYECKOH TEPMOIAMHAMMKHU KaK HayKH
O TPEeBpallleHUAX SHEPruM NpU TNPOTEKAHWH XUMHYECKHX peakuil.
TepmoauHaMuveckass cuctema, napaMmeTpbl U (YHKIIMH COCTOSHHSI CHCTEMBI.
IlepBblil 3aKOH TepMOIUHAMUKU. BHYTpeHHss SHEprus U ee U3MEHEHue Npu
XUMHUYECKUX U (a30BBIX MpeBpalleHusaX. DHTanbnus. CTaHAapTHOE COCTOSTHUE
U CTaHJApTHBIE TEMJIOThl XUMHYECKMX peakuuid. Temnora M SHTaIbOM
oOpazoBanms. 3akoH ['ecca. DHEprum XUMUYECKUX CBsi3ed. TermoeMKOCTs,
ypaBHeHune Kupxroda. O6patumMblie 1 HeoOpaTuMmsle mpouecchl. Bropoii 3akon
TEPMOJMHAMHKH. DHTPONHS U €€ (PU3NIEeCKHil CMBICH, ypaBHeHHE boipliMaHa.
CrannapTHas SHTpoIUsA. 3aBUCUMOCTh SHTPOIIUHU OT MAapaMETPOB COCTOSIHMUA.
Oneprus I'mb6ca. HampaBneHne XUMHYECKMX IPOLECCOB, KPUTEPUU
CaMOIPOM3BOJIBHOTO NPOTEKAHUS PEAKLUUH B HM30JMPOBAHHBIX M OTKPBITHIX
cucreMax. XHMMHUYECKUH IOTEHIMAI. YCIOBHE XUMHUYECKOIO PaBHOBECHS,
KOHCTaHTa paBHOBecus. M3orepma xumuyeckod peakuuu. Da3oBble
paBHOBECHsI, YHCIIO CTereHed cBoOoabl, mpaBwio (a3 [mb6ca. dazoBbie
JMarpaMMbl OHO- M JABYXKOMIIOHEHTHBIX cHcTeM. CKOpOCTh XHMHYECKOM
peakuuu, €€ 3aBHUCHUMOCTH OT TMPUPOABI M KOHLEHTPALlUU pPEareHTOB,
temnepatypsl. [lopsiok peakunn. KoHCTaHTBI CKOPOCTH U €€ 3aBUCUMOCTb OT
TeMIepaTrypbl. YpaBHeHHE AppeHuyca. DHEprus akTUBALlUUM M IOHATHE 00
aKTUBUPOBAHHOM KoMIuiekce. OOpaTHMble peakiuu. 3aKOH JeHCTBYIOIIUX
Macc. BiumsHuMe karanm3aTopa Ha CKOPOCTh peakuuu. ['OMOreHHBIM U
rereporeHHsli KaTanu3. [IoHsATHE 0 LEeNMHBIX U KOJeOaTEIbHBIX PEaKIHsX.

PacTtBOpsI 1
DJIEKTPOJIUTEI

CoBpeMeHHbIE MPEICTABICHUsI O IMpHUpoJe pacTBOpoB. OcCOOEHHOCTH
KUJKAX PAcTBOPOB. IIopsAnoOK B KMIAKOCTAX, CTPYKTypa BOJBI M BOJHBIX
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pactBopoB. Crienmduka peakiuii B BOJHBIX U HEBOJHBIX pacTBOpax. Teopwus
JJIEKTPOJIMTUYECKON aucconranuu. MoOHHOe mpou3BeAeHUE BOABI U €TI0
3aBUCUMOCTh OT TemnepaTrypbl. Bomoponnsni mokasartens pH, mkama pH.
Kucnorsr m ocHoBanus. llporonutnueckas teopus bpencrenma -Jloypu.
ConpskeHHbIe KMCIOTHI M ocHoBaHMs. ['uaponu3. CoBpeMeHHbIE B3IJISIbI HA
MpUPOAY KHUCIOT U OCHOBaHWMW. CunbHbIE U cHabble DIEKTPOIUTHI
3aBUCHMOCTbh CTENEHU SJIEKTPOJMTHYECKOW JUCCOLMAIMU OT KOHLEHTPALMH,
TEeMIIepaTypbl, MPUPOJbI PACTBOPUTENS, MOCTOPOHHUX IIIEKTPOIUTOB. 3aKOH
paz6asinenus OctBasibga. OCHOBHBIE MOHSTHUS TEOPUH CHIIBHBIX AJIEKTPOJIUTOB
Hebas u Xwokkems. [lpousBeneHue pacTBOpuUMOCTH. JMHAMUYecKoe
paBHOBECHE B HACBIIICHHBIX pPAcTBOPAX MAJOPACTBOPUMBIX  CHIIBHBIX
AJIEKTPOJIUTOB U (DAaKTOPBI, €0 CMEIIaole. DIeKTPOXUMUYECKHE CBOICTBA
pacTtBopoB.  COIpsDKEHHBIE  OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIE  IApBI.
DOnekTpoaAHbId noTeHIHal. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUUA U UX
HanpaBieHue. YpaBHeHune Hepucra. Jluarpammer Jlatumepa u  ®pocra.
Onektponu3. KommuraTuBHbIE CBOMCTBA  PAacTBOPOB  DJIEKTPOIUTOB U
HEeIeKTpoauToB. M3oToHnueckuit kodddurment. 3akon Paynsa. Kpuockomms
1 30yJIMOCKOIMHS, OCMOC.

XUMUs
3JIEMEHTOB

[Tonoxxenue s-anemeHtoB B Ilepuoanueckoil cucteme, OCOOEHHOCTH
AJIEKTPOHHON KOH(UTrypanuu. XapakTepHble CTENeHH OKucieHus. Bomopon.
Bopa. Ilepokcun Bogopona.

OnemenTsl Tpynmnbel [A: obmas XapakTepuCTHKa TPYIIbI, OCHOBHBIC
KJIaCChl COeIMHEHUH, MOTy4eHUE U CBOMCTBA, OCOOCHHOCTH, IPUMEHEHHE.

Onementsl rpynmnsl [IA: o0mas XxapakTepucTHKa TPYMIBI, OCHOBHBIE
KJIaCChl COEIMHEHUH, MOy4YeHHE U CBOICTBA, 0COOEHHOCTH, IPUMEHEHHE.

[Tonoxenue p-anementoB B llepmogmueckoii cucreme. OcobGeHHOCTH
AJIEKTPOHHOU KOHpurypamuu. XapakTepHble CTENECHU OKUCICHHUS. MeTalibl,
HEMETaJIJIbl, METAJNIONIbI CPELIU P-3JIEMEHTOB. 3AKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB BO 2 U 3 mepHoiax.

Onements! rpynnbl [IIA: obmas xapakrepucThKa TpyIIbl, OCHOBHBIE
KJIACChl COEIMHEHUH, MOIyYeHHE U CBOMCTBA, 0COOEHHOCTH, IPUMEHEHHE.

DOnemenTsl Tpynmbl [VA: 001ias xapakTepucTiKa TPYIIbI, OCHOBHBIE
KJIACChl COEIMHEHUH, MOIyYeHHE U CBOICTBA, 0COOEHHOCTH, IPUMEHEHHE.

OneMeHTs! rpynnbl VA: o0miast XapakTepuCcTUKa IPYIIbl, OCHOBHbIE
KJIACChl COEIMHEHUH, MOTy4YeHHE U CBOMCTBA, 0COOEHHOCTH, IPUMEHEHHE.

DOnemeHTsl Tpynmbl VIA: 001ias xapakTepucTHKa TPYIIbI, OCHOBHBIE
KJIACChl COEIMHEHUH, MOIyYeHHE U CBOMCTBA, 0COOEHHOCTH, IPUMEHEHHE.

Onements! rpynnbl VIIA: obmas XapakTepuCTUKa TPYIIIbI, OCHOBHBIE
KJIACChl COEIMHEHUH, MOIyYeHHE U CBOMCTBA, 0COOEHHOCTH, IPUMEHEHHE.

Onementsl rpynnsl VIIIA: oOmas xapakTepucTHKa rpylniibl, OCHOBHbBIE
KJIACChI COeIMHEHUH, MOTyYeHHE U CBOMCTBA, 0COOEHHOCTH, MPUMEHEHHE.

[Tonoxenue d->nementoB B Ilepuoamdeckoit cucteme. IJIEKTPOHHOE
CTpPOCHHE U OCHOBHBIE CTeneHH OKHUCIeHUs. CHoCOOHOCTh d-3J€MEHTOB K
KOMILIEKCOOOpa30BaHUI0. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB d-METaJIOB B
4, 5 u 6 nepuonax. [Ipupona d-cxxatus u ee ClIeICTBUS.

Onementsl rpynnsl II1b: o0mas xapakTepucTuka Ipynmbl, OCHOBHBIE
KJIACChI COeIMHEHUH, MOTyYeHHE U CBOMCTBA, 0COOEHHOCTH, PUMEHEHHE.

OnemMeHTHl Tpynnbl [VB: 00mas xapakTepucTuka TPYIIbl, OCHOBHBIC
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KJIaCChl COeIMHEHUH, TIOTy4€HUE U CBOMCTBA, OCOOCHHOCTH, IPUMEHEHHE.
OnemenTsl rpynnsl Vb: ofmas XapakTepuCTHKa TPYMIbI, OCHOBHBIE
KJIaCChl COEIMHEHUH, MOJIy4€HUE U CBOMCTBA, OCOOEHHOCTH, IPUMEHEHHUE.
Onementsl rpynnbl VIIb: obmas xapakTepucTUKa TpyIMIbl, OCHOBHBIE
KJIaCChl COEIMHEHUH, MOJIy4€HUE U CBOMCTBA, OCOOEHHOCTH, IPUMEHEHHUE.
Onementsl rpynnsl VIIB: obmas xapakTepucTHKa TPYIIbl, OCHOBHBIE
KJIaCChl COEIMHEHUH, MOJIy4€HUE U CBOMCTBA, OCOOEHHOCTH, IPUMEHEHHE.
Onementsl rpymnmnsl Ib: o0mas xapakTepucTHKa TPYIIbl, OCHOBHBIE
KJIaCChl COEIMHEHUH, MOJIy4€HUE U CBOMCTBA, OCOOEHHOCTH, IPUMEHEHHE.
Onementsl rpynnsl [Ib: o0mas xapakTepucTHKa TpYMIbl, OCHOBHBIE
KJIaCChl COEIMHEHUH, MIOJIy4€HUE U CBOMCTBA, OCOOEHHOCTH, IPUMEHEHHUE.
OO6mast  xapakTepucThka f-31eMeHTOB. (OCOOCHHOCTH  CTPOCHUS
JIEKTPOHHBIX 000JI04eK aToMoOB. JIaHTaHUJHOE W AaKTUHHUAHOE C)KaTHe.
CXoncTBO M pa3iMuue JIAHTAaHOMIOB M AKTMHOUIOB. BHyTpeHH:s
MEePUOJUYHOCTh B CEMEICTBaX JIAaHTAHOMAOB M akTHHOUJOB. CemeicTBO
JAHTAHOUIOB. METOIBl TONYyYEHHUs, pa3NeleHus W (U3UKO -XUMHUYECKHE
cBoiicTBa MeTajuioB. CTENEHU OKHCIIEHUS JIEMEHTOB M 3aKOHOMEPHOCTH HX
U3MEHEHUs B pAly. OCHOBHBIE KJIACCHI XMMMUYECKUX COCIUHEHUM - TTOIy4YCHHE
u cBoiictBa. KomruiekcHbie coenuHeHUs: JAaHTaHUAOB. OCOOCHHOCTH XUMHH
uepus u espornusi. ConocTaBieHue d- U f- aneMeHToB 3 rpymmsl. [Ipumenenue
nantaHonoB. CeMeicTBO akTMHOMJOB. OOOCHOBaHUE aKTUHOMIHOW TEOPHH.
Metoapl mosydyeHuss M (U3MKO-XMMHMUYECKHE CBOICTBa  aKTUHOHUOB.
OcobeHHocTH pazjienieHus] akTUHOMIO0B. CTENeHH OKUCIICHUS] aKTMHOWIOB U
3aKOHOMEPHOCTH WX M3MEHEHMsI B psay. OCHOBHBIE KJIACChl XMMHUYECKHX
COCIMHEHMI aKTHHOMJOB — TIOJy4YeHHMEe M CcBoMCTBAa. KomIuiekcHble
COCIUHEHHUS]  aKTUHOMIOB. (OcCOOEHHOCTH XUMHM TOpPUS U  ypaHa.
ComnocraBneHne akTUHOUIOB C d-3yieMeHTaMu 6-ro nepuoja. IIpumenenue
aKTUHOMJIOB M UX cOoeuHEHMM. [lepCrieKTUBBI CHHTE3a TPaHCAKTUHOMIOB.

7. MIEPEYEHDb 3AHATHI U ®OPMbI KOHTPOJIA

IlepedyeHb 3aHATHIA, TPYA0EMKOCTh H (GOPMBbI KOHTPOJISA

z

o/

Hanmenosa
HUE
paznena

Bun |Yacher TEKYLLETO
3aQHST Tema 3aHATHS (CaMOCTOSATEIBHON PaOOTHI) u
ust IPOMEXK.

®dopma

KOHTPOJISI

Ctpoenue
aTtoma.
XuMnuecka
s CBA3b

CriekTphl aTOMOB KaK HCTOYHUK MH(OpMau 00 ux
4 cTtpoeHnH. KBaHTOBO-MeXaHM4ecKasi MOJEINb
CTPOCHUS aTOMOB. DJIEKTPOHHBIE (POPMYIIBI U
JIEKTPOHHO-CTPYKTYPHBIE CXEMBI aTOMOB.

A3

Ilepuonnueckuil XxapakTep U3MEHEHUS CBOMCTB

2 aTOMOB DJIEMEHTOB: PaJuyC, JHEPIHsl HOHU3ALUHY,
SHEPrHsl CPOJCTBA K JIEKTPOHY, OTHOCUTEIbHAS
anekTpooTpuraTebHOCTh (020).

KJI

CP

Onpeﬂenﬂ}omaﬁ pOJib  BHCHIHUX  JJICKTPOHHBIX
2 000JI0YEK T XUMHUYCCKUX CBOMCTB JJICMEHTOB.

YO, T




[lepuonuueckuii XapakTep H3MEHEHUS CBOWCTB
MPOCTBIX  BELIECTB, OKCHUIOB U  BOJOPOIHBIX
COCIMHEHUH 3JIEMEHTOB.

CP

[Mepuoanueckuii 3axon (I13) J[.1. MenneneeBa u
€ro TPaKTOBKA HAa OCHOBE KBAHTOBO- MEXaHUYECKOI
TeOpHuH cTpoeHus: aToMoB. CTpyKTypa
[Tepuonnueckoii cuctemsl dnemerToB (I1CD):
MIEPUO/IBI, TPYIIILI, CEMEHCTBA, - , p-, d-, f-
Kiaccuukanus >7eMeHTOB (OJIOKH).
JIMMHHONIEpUOAHBIA U KOPOTKOIIEPUOIHBII
BapuaHThl [1CD.

YO, T

CP

Bonnosas ¢ynkuus u ypasaenue lpeannrepa.
KBaHTOBBIE UKCIa, paualbHOE U YTIIIOBOE
pacnpezeneHue AEKTPOHHON IIIOTHOCTH. ATOMHBIE
opburanu (s-, p-, d- u f~AQO), X IHepruu U
rpaHUYHBIC TOBepXHOCTH. Pactipenenenune
251eKTpoHOB 110 AQ.

I

CP

[Tpunuun MuauMyMa sHeprud. [Ipunnun [aynm.
ATOMHBIE TEPMBI, ITPaBIWIIO XYyH/A.

T,C3

CP

[leproanyHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEIIIECTB M OCHOBHBIX XUMHUECKUX COCTUHEHUH -
OKCHIOB, THAPOKCH/IOB, TUIPU/IOB, TAJIOTCHU/IOB,
CyJb(pHI0B, KAPOUJIOB, HUTPUJIOB U OOPHIOB.

CP

OcCHOBHBIE TIOJIOKEHUS METO/IA BAJICHTHBIX CBSI3E
(MBC). I'nbpuausanus opouranei.
HamnpaBneHHOCTb, HACBHIIIAEMOCTh U
MOJISIPU3YEMOCTh KOBAJICHTHOM CBsI3U. BiusiHne
HETOJICIICHHBIX AIEKTPOHHBIX I1ap Ha CTPOEHUE
MOJIEKYJI, Mozelb ['mitecnn.

I

CP

OCHOBHBIE TOJIOKEHUS MCTOda MOJICKYJISIPHBIX
opoutaneit (MMO). [IByX1ieHTpOBBIE
JIBYXAJIEKTPOHHBIE MOJICKYJISIPHBIE OPOUTAIIH.
OHepretrudeckue auarpaMmbl MO roMosiiepHbIX U
I'CTCPOAACPHBIX ABYXATOMHBIX MOJICKYII.

CP

Ilonstue o Impupoaec XHUMHYECKOH CBsI3U. OCHOBHBIC
XapaKTCPUCTHUKU XHUMHYCCKOM CBSI3U: JJIMHA,
OHCPI'vsi, HAIIPABJICHHOCTDL, HOJIIPHOCTDb, KPATHOCTD.

YO, T

CP

Knaccugukaius XuMHUuecKon CBS3H.

CP

OcHOBHBIE THIBI KPUCTAIUIMYECKUX CTPYKTYP,
KOHCTaHTa MajenyHra, 3Heprusi HOHHOU PEeHICTKH.

A

CP

MexMOoIIeKyIJIIpHOE B3aUMOIEHCTBHE —
OpPUEHTAIMOHHOE, MHIYKIIMOHHOE U
JMCIIEPCUOHHOE.

YO, T

CP

OHeprus NOHU3alu1, MArHUTHBIE U ONITUYECKHE
cBoiicTBa MosieKyJl. MHoronenTpossie MO,
TUIIEPBAJICHTHBIE U AJIEKTPOHOAEPHUIIUTHBIE
MOJIEKYJIBI.

CP

[TpuHIMI M307100aJIBHOTO COOTBETCTBHUSL.
KoppensiironHsle quarpamMmel.

T,C3

CP

Honnas monenb CTPOCHUS KPUCTAJUIOB,

P, 1l




o0pa3oBaHNe HOHHBIX KPUCTAJUIOB KaK pe3yJbTar
HEHAIIPaBJIECHHOCTH Y HEHACBIIAEMOCTH UOH-
VMOHHBIX B3auMoencTBui. MOHHBIN paguyc.

CP

Beeznenue B 30HHYI0 Teoputo. OOpa3oBaHUe 30H —
BAJICHTHON M IIPOBOJMMOCTH U3 aTOMHBIX U
MOJIEKYJISIPHBIX OpOUTAaNeil, 3arpelieHHas 30Ha.
Mertansl U 1uIEKTPUKH. ['paHuIIbl TPUMEHUMOCTH
30HHOM TEOpUHU.

A

Koopaunar
VOHHbIE
COEJIMHEHU
s

O6pa3oBaHre KOOPAMHAIIMOHHBIX COCTUHEHU B
paMKax MOHHOM MOJENU U IpeacTaBieHui JIprouca.
Teopust MATKUX U AKECTKUX KUCJIOT U OCHOBAHUH
IIupcoHna, ypaBHenue [Iparo-Bennanaa.

3

KoHcTaHTBl yCTOWYMBOCTH KOMILIEKCOB.
JlabunpHOCTh M UHEPTHOCTh. DHTPOIMNHBINA BKIIA] B
HHEPIreTUYECKYI0 YCTOMYUBOCTh KOMIUIEKCOB,
COJILBATHBIN 3P PeKT, XenaTHbI 3¢ dekT, mpaBuia
uukioB JI.A.Yyraesa.

CP

Hcnonr3osanue TKII 1 MMO 11 00bsICHEHHUS
ONTHYCCKUX U MAarHUTHBIX CBOMCTB KOMILIEKCHBIX
coenuHenuil. luarpammel Tana63-Cyrano st
MHOT03JIEKTPOHHBIX cucTeM. KapOoHuUIbI,
MeTaJUIOKapOEHbI, METAJIJIONCHBI, (hYIUICPHIBI.

T, C3

CP

KoMmmiekcsl ¢ MakpOIMKINYECKUMHU JINTaHJaMU.
[Tonusanepubie komIuiekesl. N30- u
retepononrcoequHenus. Kiacrepsl Ha OcCHOBe
MEPEXOAHBIX U HEMEPEXOIHBIX AIEMEHTOB. KpaTHbie
CBS3HM METaJUI-METaJJI, IOHSTHE O O -CBSI3H.

CP

Pacmennenue d-opburaneil B OKTa3ApuIeCKOM U
TETPa’IPUUECKOM I10JIe. DHEPIrusl pacileIuieHus,
OHEPTIHUA ClIapUBaHUS U SHEPTUA CTa6I/IJ'II/I3aIII/II/I
KPHUCTAJUIMYECKUM ITOJIEM.

JIP

CP

CrnextpoxuMudeckuit psa nurannoB. [lonsarue o
teopuu SAHa-Temnepa, TeTparoHaJIbHOE HCKAKEHUE
OKTa’pUUECKNX KOMILIEKCOB.

CP

OCHOBHBIE TTOHATHUS KOOPIMHAIIMOHHON TEOPHH.
THIBI KOMIIJIEKCHBIX COeTUHEHHH T10
KJaccu(UKaIuK JUTaHI0B, 3apsay
KOOPIMHAIIMOHHOM C(ephl, YUCITY IEHTPATbHBIX
aTOMOB.

VO, T

CP

HomeHkitaTypa KOMIUIEKCHBIX COEAMHEHU .
N30Mepust KOMIIEKCHBIX COCTUHEHUN.

YO

CP

Onepreruyeckass guarpaMma MO  KOMIUIEKCHBIX
coenuHeHUH. [locTpoeHNEe rpynmoOBBIX OpOUTAICH U
WX B3aMMOJICUCTBHE C OPOUTAISIMHU IIEHTPAIBLHOIO
aToMa, G- U T-JOHOPHbBIE U AKIENTOPHBIE JINTAH/IBI.

CP

Peakiuu 3amenieHus, OTHICTUICHUS U
MPUCOEIUHEHHUS JIMTaHAa, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC peaKIuu. B3anmMHoe BIMsIHUE
JUTaHJ0B B KOOPIMHAIMOHHOH cdepe.

T,C3




TepmoauHa
MHKa U
KHHETHKA
XHUMHYCCKH
X peakiuin

TepMoanHaMuyecKasi CUCTEMA, TapaMeTPbl U
GyHKIHN coCTOSIHUS cucTeMbl. [1epBbiii 3aKkoH
TEPMOJMHAMUKU. BHYTpeHHsIs 3HEeprus u ee
M3MEHEHUE NPU XUMHYECKUX U (Pa3oBBIX
IIPEBPALICHUSIX.

YO, T

CP

Outanenus. CTaHAapTHOE COCTOSIHUE U
CTAaHAAPTHBIC TCIIJIIOTBI XUMHUYCCKUX peaKHHﬁ.
Terutora 1 SHTANBIUS 00pa3oBaHus. 3aKkoH ['ecca.

T, T

DHepPruu XUMHYECKUX CBsi3eH. TermoeMKoCTb,
ypaBHenue Kupxroda. O6patumblie 1 HeoOpaTUMBbIE
npoueccbl. BTopoit 3aKk0H TepMOAMHAMUKH.
OHTponus U ee PU3NUECKUil CMBICI, ypaBHEHHE
bonbumana. CrangaptHas SHTpONHs. 3aBUCUMOCTh

SHTPOITUH OT IMapaMeTPOB COCTOSHUS. DHEPTHUs
I'n66ca.

KJI

CP

HamnpaBnenue XuMU4eCKUX IPOLIECCOB, KPUTEPUHU
CaMOIPOU3BOJIBHOTO MPOTEKAHMSI PEaKIil B
M30JMPOBAHHBIX U OTKPBITHIX CUCTEMAX.
XUMHAYECKUH ITOTEHIMAI. Y CJIOBHE XMMHYSCKOTO
paBHOBECHsI, KOHCTAHTAa PABHOBECHSL.

CP

M3oTepma xumuueckoi peakiun. Pa3oBbie
PaBHOBECHSI, YUCJIO CTETICHEH CBOOOIBI, IPABUIIO
¢a3 'n66ca. da3oBbIe qUArpaMMbl OJTHO- U
JIBYXKOMITOHCHTHBIX CHCTEM.

T,P

CP

BiusiHue xaTanu3aropa Ha CKOPOCTh PEaKIIHH.
I'omorenHslii 1 rereporeHHbIi karanus. [lonsatue o
LIEMHbIX U K0JeOaTeIbHbIX PEAKIMSIX.

I, T

CP

CKOpOoCTh XMMHUYECKOHN pEeaKlMH, €€ 3aBUCUMOCTHU
OT IIPUPOABI U KOHIIEHTPALIUU PEareHTOB,
temneparypsl. [lopsiiok peakiumu.

T,P

CP

KoOHCTaHTBI CKOPOCTH U €€ 3aBUCUMOCTb OT
TEeMIIepaTypsl. Y paBHEHUE AppeHnyca. DHEpPIrus
AKTUBAIMU U MOHATHE 00 aKTUBUPOBAHHOM
KomIiekce. OOpaTHMble peaKiHH.

PacTtBOpEI M
JNEKTPOJIAT
Bl

CoBpeMeHHbIE NPE/ICTaBICHUs O IPUPOJIE
pacTBopoB. OCOOEHHOCTH KUIKUX PACTBOPOB.
[TopsI0K B )KUAKOCTSAX, CTPYKTYPa BOJIBI M BOJHBIX
PacTBOPOB.

Criennuka peaknuii B BOJIHBIX U HEBOJTHBIX
pacTBopax.

KJI

OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC pCaKkuu U Uux
HaIIpaBJICHUC.

YO

DJIEKTPOJIN3.

A

CP

Teopus snexkTponuTUyecKoi aucconumannn. Monnoe
MIPOU3BEJICHNE BOJIbI U €0 3aBUCUMOCTb OT TeMIIe-
paTtypbl. Bonopoassiil nokasaress pH, mxkana pH.

CP

Kucnorer 1 ocHoBanus. [Iporonutndeckas Teopust
bpencrena -JIoypu. ConpsikeHHbIE KUCIIOTBI U
OCHOBAaHUSI.

YO, T

CP

I'unponns.

A




CP

DNEKTPOXUMHYECKHE CBONCTBA PacTBOPOB.
ConpspkeHHbIe OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
Maphl.

YO, T

CP

3akon Paymns. Kprockonus u 30yarOCKONHs, 0CMOC.

A

CP

OnexTpoHbll noTeHuuan. YpasHenue HepHcra.
Junarpammsl Jlatumepa u dpocra.

YO

CP

KonnuraTtusHbie cBOMCTBA pacTBOPOB IJICKTPOJIMTOB
N HEOJICKTPOJINUTOB.

CP

CwibHBIC U c1a0ble DJIEKTPOIUTHL. 3aBUCUMOCTD
CTCIICHU BHCKTpOJII/ITH‘{eCKOfI aucconuanuu OT
KOHIIEHTPAIUH, TEMIIEPaTypbl, MPUPOIbI
pPAcTBOPUTEIS, TOCTOPOHHUX JEKTPOJIUTOB.

CP

Onpenenenne  HampasieHus npoTtekanus OB
peakuuii mo pasHoctn OB motennmanos. Brusiane
Cp€aAbl W BHCIIHUX yCJIOBI/Iﬁ Ha HaIlpaBJICHUC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUil U
XapakTep 00pa3yroIUXCs MPOAYKTOB.

XUMHUS
3JIEMEHTOB

ITonoxenune s-anemenToB B Ilepuonnueckon
cHCTEME, OCOOEHHOCTH AIIEKTPOHHOM
KOH(Urypauu. XapakTepHble CTETIEHH OKUCIIECHUS.

[Tonoxxenue  p-snementoB B Ilepuogmueckoit
CUCTEME. OcobenHoctu NEKTPOHHOU
KoHuUrypamuu. XapakTepHble CTENIEHH OKUCIICHUS.
Mertamibl, HEMETaUlbl, METAIOWABl Cpeau p-
AIIEMEHTOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
BO 2 U 3 nepuojax.

CP

[Tonoxxenne  d-anementoB B Ilepuogmueckoit
cuUcTeMe. DIEKTPOHHOE CTPOCHHE M OCHOBHBIC
creneHd okucieHus. CIocoOHOCTh d-3JIE€MEHTOB K
KOMILIEKCOOOpa30BaHUIO. 3aKOHOMEpP-HOCTH
A3MEHEHHUSI CBOWCTB d-MetaiuioB B 4, 5 u 6
nepuopaax. [Ipupona d-cxxatus u ee cneaCcTBHSL.

CP

OO6m1as xapakTepucTuka f-35eMeHToB. OCOOEHHOCTH
CTPOCHHUS  JJIEKTPOHHBIX  OOOJIOYEK  aTOMOB.
.HaHTaHI/I)IHOG U aKTHUHUIHOC CXKaTue. CXOI[CTBO n
pas3iryue JAaHTAaHOUIOB M aKTHHOUJIOB.

CP

OnemeHTHl rpymniisl [A: o0mmas xapakTeprucTuka
TpyIIIBL, OCHOBHBIE KJIaCChI COEIMHEHUH,
NOJTy4YeHHE U CBOICTBA, 0COOEHHOCTH, IPUMEHEHHE.

CP

Onementsl rpynmnel IIA: oOmas XxapakTepucTHKa
TPYIIIBL, OCHOBHBIE KJIaCChI COEIMHEHUH,
HOJTy4eHHE U CBOWCTBA, 0OCOOCHHOCTH, TPUMEHEHHE.

YO

CP

OneMEeHTHI TPYIIIIBI [ITA-VA: oOrmast
XapaKkTepUCTUKAa  TPYIIbI, OCHOBHBIE  KJIACCHI
COCTMHEHHH, TTOJTyYeHHE U CBOMCTBA, OCOOCHHOCTH,
MIPUMEHEHHE.

VO, T

CP

OnemenTtsl Tpymnmsl VIA-VIIA: obmas
XapaKTEPUCTHUKA IPYIIIbI, OCHOBHBIE KJIACCHI

A




COC/IMHCHUH, MOJyYeHHUE U CBOKWCTBA, OCOOCHHOCTH,
MIpUMEHEHHE.

CP 4 d-anemenTsl. [lonydyeHne u XUMHUYECKUE CBOMCTBA P

Buner 3anstuit: JI — nekuun, C — cemunapsl, I1 — npaktudeckue 3anstus, JI3 -
naGopatopusle 3anatusi, CP — camocrositenpHas padora.

®opmbl Tekyiero KoHTposisi: YO - ycTHbI onpoc (coOecenoBanue), T- TectupoBanue, P -
pedepar, I1 - npoexT, [ - noxnazn, KJI - koncnekr nekuuu, I'/] - rpynmnoBas Auckyccus.

@DopMBbI TPOMEKYTOUHOTO KOHTPOJIsA: cobecenoBanue, C3 — cuTyallnOHHbIE 3a]]a4H.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Hcnons3yroTes crenyromye 00pa3oBaTesibHbIe TEXHOIOTHH:

. MH(OPMALIMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTMH — JOCTYIN K 3JEKTPOHHBIM
OubimoTekaM, K OCHOBHBIM OTEYECTBEHHBIM U MEXAyHApoJIHbIM 0a3aM JaHHBIX,
MCIIOJIb30BAaHUE ayIU0-, BUIECO-CPEJCTB, KOMIIBIOTEPHBIX IPE3EHTALINN;

. TEXHOJIOTUSI IPOEKTHOTO OOyueHHs — TPEANoyiaraeT OpPUEHTALHUI0 Ha
TBOPUYECKYIO CAMOCTOSITEIIbHYIO JIUYHOCTh B MPOILIECCE PELICHUs MPOOJIEMbI C Mpe3eHTaluei
Kakoro-nmuoo marepuana. OOyyaromuicss MMEeT BO3MOXKHOCTb HPOSIBIECHUS KPEaTUBHOCTH,
CIOCOOHOCTH TOJArOTOBKH U PEAAKTHUPOBAHHUS TEKCTOB C WILTIOCTPATUBHOM JEMOHCTpaluen

COJIEpKAHUS;
. TEXHOJIOTHsI KOHTEKCTHOT'O O0yUYEHUs;
. TEXHOJIOTHSI MPOOJEMHOr0 OOy4eHMsI — CO3/aHHME MPOOJIEMHBIX CUTyallud U

opraHu3anusa aKTHUBHOM CaMOCTOSTEIBEHOM JACATCIIBHOCTH 110 UX pa3pCUICHUIO;

. TEXHOJIOTHsI 00yUYEHHs B COTPYAHHUUECTBE — MEXIMYHOCTHOE B3aUMOJICHCTBUE B
o0Opa3oBaTeNbHONW Cpefe, OCHOBAaHHOE Ha MPHUHIMIIAX COTPYAHHYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-IMIOMCKOBBIX KOMAaHJAX WM MalblX TIPYINax, C LEIbI0 MHOJyYeHUs
Ka4eCTBEHHOI'0 00pa30BaTEebHOIO MPOAYKTa;

. TEXHOJIOTHSI TECTOBOW ITPOBEPKHU 3HAHUM.

9. METOANYECKHUE YKA3ZAHUA JJS OBYYAIOLIUXCSA
IO OCBOEHMIO JTUCIHUIIJIMHBI <HEPTAHUYECKASA XUMMU S

9.1. XapakTepucTHKA 0CO0EHHOCTEeH TeXHOJIOTHil 00y4deHust
B YHUBepcurere
OcBoeHre 00pa3oBaTENbHBIX MPOTPAMM MPOBOJAUTCS C MPUMEHEHHEM JJIEKTPOHHOTO
00y4eHusl, TUCTAaHIIMOHHBIX 00pa30BaTeJIbHBIX TEXHOJOTUH. [ 3TOro co3ana U PyHKIHMOHUPYET
JNIEKTpOHHAsT HMHpopMaMoHHO oOpa3oBatenbHas cpeaa (DMOC), Briaovarmomas B ceds
ANEKTpOHHBIE HHpOpManmoHHble pecypchl. DHMOC obecneunBaeT OCBOEHHE OO0YYaIOIIMMHUCS
00pa3oBaTeNbHBIX IPOrPaMM B IOJTHOM 00beMe HE3aBUCUMO OT MECTA HAXOXKACHUS 00YYarOIINXC .

9.2. OcodeHHOCTH PadOTHI 00YYAKOIETroCcsi M0 OCBOEHHUIO TUCIIUIJIMHBI
«Heopranuueckasi XuMmsh»

OOyuaronyecss NpyU U3yYEHUH YYEeOHOH IUCIMIUIMHBI MCIOJB3YIOT 00pa3oBaTeIbHbIHI
KOHTEHT, a TaKXXe METOJMYECKHe YKa3aHHWs II0 IPOBEICHHIO ONPE/ICICHHBIX BHIOB 3aHATHH,
paspaboTtanHble npodeccopcko-npenogaBareabckum cocrasoM (ITI1C) kadenp.

VYcenemnoe ycBoenue ydeOHOW aucnuiuHbl «Heopranmdeckass XuMHS» TPEAONaraeTt
aKTHUBHOE, TBOPYECKOE yyacTHe 0OyYarolerocst Ha BCEX 3Tamax €€ OCBOCHHUS IyTeM IUIAaHOMEPHOI
paboTHI.

OOyuaromuiics JOMKEH AaKTHMBHO Y4YacTBOBAaTh B BBIOJHEHMH BHJIOB ayJUTOPHBIX
NPAaKTHYECKUX pab0T M BHEAYAWTOPHBIX NMPAKTHYECKUX PaldOT, ONpEIeTeHHBIX M JTaHHOW



JUCUUTUTMHBL [IpoBOaMMBIE HAa TMPAKTUYECKUX 3aHATUSAX JETOBBIX UTP, PA3IMYHBIX 3aJaHUN JAIOT
BO3MOXKHOCTh ~HETIOCPEJICTBEHHO IOHATh QITOPUTM NPUMEHEHHS TEOPETUYECKUX 3HAHUM,
u3JaraeMbIX B yueOHUKaX.

Crnenyer uMeTh B BUIY, YTO BCE pa3/eibl U TeMbl JUCUUIUIMHBEI «Heopranndeckas XuMus»
NpPE/ICTaBICHbl B JUIAKTHYECKH NPOpaOOTAaHHOW MOCIEAOBATEIbHOCTH, YTO IPEIyCMaTpHUBACT
JIOTHYECKYI0 CTPOMHOCTh Kypca M TNPOJYMAHHYIO CHUCTEMY YCBOEHHUS OOydaromMMUCS y4eOHOTro
Marepuaa, Mo3TOMY Helb3sl IPUCTYNAaTh K M3YYEHHIO MOCIEAYIOMNX TeM (pa3ZeioB), HE YCBOUB
NPEIbIIYIIHX.

9.3. Mertoau4yeckue yKazaHusi i 00y4alOIUXCs M0 OPraHU3aluA
CaMOCTOSITe/IbHOM padoThl B IpoLecce 0CBOEHUS TUCHUTLINHBI
«Heoprannueckast XuMus»

Ne BUJI pa00OThI KOHTPOJIb BbINIOJIHEHUSA
padoThI
1. | v moAroToBka K ayJAHTOPHBIM 3aHATHIM v’ cobecenoBanue
(mpopaboTka yueOHOro Marepuaga no y4eOHoOMH v’ TeCTUpOBaHHUE
JaUTeparype); v’ peuieHue
CUTYaIIMOHHBIX 33]1a4
2. | ¥ pabora ¢ yueOHOM 1 HAyYHOMH JUTEPATY POt v’ colecenoBaHue
3. |Y o03HaKOMJIEHHE C MaTEpHATIAMU SJIEKTPOHHBIX v’ cobecenoBanue
peCypcoB; v’ TpoBepKa peleHui
v/ pellieHue 3a1aHnil, pa3MEIeHHbIX Ha 3aJJaHui, pa3MEIIeHHBIX
a5eKTpoHHOH Tu1atdhopme Moodle Ha JIEKTPOHHOHN
wiarpopme Moodle
4. | v camocrosTenbHas MpopaboTKa OTAETbHBIX TEM v’ cobecemoBanue
yueOHOW TUCIUTUIMHBI B COOTBETCTBUU C v/ TeCTUpOBaHUE
TEMAaTUYECKHM TUTAHOM BHEAYTUTOPHOM
CaMOCTOSITEJIbHON pabOThI
5. v/ TI0ITOTOBKA JIOKJIAJI0B Ha 3aJaHHbIE TEMBI v’ JIOKJIa
6. v/ BBITNIOJIHEHUE UHIMBUIYaTbHBIX JOMAIIHHUX v’ cobecenoBaHue
3amanni(pedepats) v IIpoBepKa 3aaHuii
8. v/ ydacThe B HAy4HO-TIPAKTHIECKHUX v’ TIpenocTaBiieHUe
KOH(epeHIHAX, CeMUHapax cepTu(UKATOB
YYaCTHUKOB
9. v paboTa ¢ TeCTaMH, BOIIPOCAMU U 3aJa4aMu ISk v TeCTHpOBaHUE
CaMOTIPOBEPKH v’ cobeceoBaHme
10. | ¥ [mOAroTOBKa KO BCEM BHIaM KOHTPOJBHBIX v’ TeCcTUpOBaHUE
WCIIBITAaHU v' cobecenoBaHue

9.4. MeToauveckne yKazaHus i 00y4aOUIUXCS 1O MOATOTOBKeE
K 3aHATHAM 10 Jucuuiuiuie «Heopranmueckas xumus»

3aHATUS TPAKTUYECKOTO THUIA TMPEAHA3HAYEHBI NJIs1 PACIIUPEHUs U YTIyOJieHWs 3HAHUHN
oOydJaromuxcsi Mo y4eOHOM  AucuMIUIMHE, (OPMUPOBAHUA YMEHUW M KOMIICTEHIIHH,
MPEAYCMOTPEHHBIX CTaHAAPTOM. B WX Xome oO0yyaromuMHcs peanu3yercs Bepu(UKAIIMOHHAS
GYHKIMS CTENEHH yCBOCHHUs Y4eOHOTO MaTepuana, OHM MPUOOPETAIOT yMEHHSI BECTH HAyYHYIO
nuckyccuro. Kpome Toro, 1ebio 3aHATHH SBIISIETCS: TIPOBEPKA YPOBHS MMOHUMAHUS 00YUYaIOIIUMHUCS
BOIIPOCOB, PACCMOTPEHHBIX B Y4eOHO TUTEpaType, CTEIICHU U KaYeCTBa YCBOSHUS 00yUYaOIUMUCS
MpOrpaMMHOTO Marepuana, (OpPMHUPOBAHWE W PA3BUTHE YMEHHM, HaBBIKOB NPUMEHEHUS
TEOPETUYECKNX 3HAHUN B pEaNbHOM NpPAKTHKE pEIIeHUs 3a7ad, aHajau3a MNpoQeccHOHANIbHO-
MPUKJIAIHBIX CHUTYaIlMi; BOCIIOJHEHHE MPOOEIIOB B MPOMJACHHONW TEOPETUYECKON YacTH Kypca H
OKa3aHHs IOMOIIHU B €r0 OCBOCHUH.



OOyuaromuiicss JOJDKEH U3yYUTh OCHOBHYIO JIMTEPATypy IO TeMe 3aHITHSA, H, KEIaTeNbHO,
UCTOYHUKU M3 CIIMCKA JIOTIOJIHUTEIBHON JIMTEPATyphl, UCHOIb3yEMbIE JUISl PacIIMpeHus oObema
3HaHUU 10 TeMe (pazzeny), UHTEPHET-PECYPCHI.

10. YYEBHO-METOJUYECKOE U HTHOOPMAIIUMOHHOE OBECIIEYUEHUE
Kapra obecrieuennst yueOHO-METOUIECKON JIUTEPATYPOi
Ne | ABTop, Ha3BaHuWE, MECTO U3IAHUS, H3IATEILCTBO, o u3nanus | Kom-Bo Yucno
y4eOHOM U yueOHO-METOUUECKON JTUTEepaTyphl JK3€EM- acIUpaHTOB,
IUIIPOB | OJIHOBPEMEH.
U3YYAFOIINX
JTUCITUTLIUHY

OcHoBHas nuTeparypa

1. |Tperwsikos 0.Jl. Heopranuueckas xumust. XUMUSI SJIEMEHTOB: 2 1
y4eOHUK g By30B: B 2-X KHUTax. M.: Akagemknura. 2013.

2. ['munaka H.JL. O6mas xumus. M.: Uurterpan-Ilpecc, 2006, 728 c. 2 1

3. |PykoBOJACTBO K IPAKTHYECKUM padOTaM 10 OOIICH 1 1 1

Heoprannyeckon xumuu: B 2 yactax. [lox pea. A.I'.3axaposa,
B.H.IIpopokoBa. Yue6Hoe nocooue. MBanoso: uza-so UI'XTY,
2010, 248 c.

4. |OOas, HeOpraHU4ecKasi U OpraHMu4ecKas XUMHs
[DnekTponHbIi pecypc]: yueobnuk / A. B. badkos, T. H.
bapabanosa, B. A. [TonkoB. — Mocksa : [DOTAP-Menua,
2020. — 384 c. — ISBN 978-5-9704-5391-9. — URL:
http://www.studmedlib.ru/book/ISBN9785970453919.html

JlononHUTENBHAS IUTEpATYpa

1. |KopoBuu H. B. O6mas xumus. M.: Beiciiast mikosna, 2007. 557 2 1
c.

2. |O6mas n Heopranmueckas xumust. B 2 Tomax. 1o pex 1 1
Bopo6bsesa A.I'. M.: UKL «AkanemkHuray, 2006.

3. {JImmguu P.A., Monouko B.A., Augpeesa JI.JI. Xumuueckue 1 1

cBoiicTBa Heopranndeckux Beniects. M.: Koisoc. 2008. 480 c.

4. |OOmas u HeopraHudeckasi XuMus [ DIIEKTPOHHBIN pecypc] :
yaeOHO-MeTonudeckoe nocodue / 'bOY BITIO BI'MA um. H. H.
Bypnaenko, kadgenpa xumuu ; cocraputenu : H. 1. [Tonomapesa,
B. M. Knokosa, E. E. 3otoBa [u 1p.]. — Boponex : BITMA,
2013. — 144 c. — rpud. — ISBN 978-5-88242-956-9. —
http://libl.vrngmu.ru:8090/MegaPro/Download/MObject/683

IlepedyeHb 1IEKTPOHHBIX PECYPCOB
e  VYyeOuslii noptan BIMY;
e Hayunas snexTponHas oubnmoteka http://elibrary.ru/

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Kadenpa dapmaneprrueckoit xumun 1 (GapMaeBTHUECKON TEXHOJIOTHH, OCYIIECTBIISFOIIAS
MOJrOTOBKY AacCIMPaHTOB IO HEOpPraHWYecKash XUMHS, pacrojaraet ydeOHbIMH KOMHATaMH,
KOMIIBIOTEPHBIMU KJIACCAMHU, JICKIIMOHHBIMU ayAUTOPHUSIMH, O0OOPYJOBAHHBIMU MPOEKIIMOHHON



anmapaTypou Al JEMOHCTPAIMK MPE3CHTAINI, HA00paMy HATJISTHBIX MTOCOOMH, KOMITBIOTEPHBIMH

porpaMMaMu JJisi KOHTPOJISI 3SHAHUIA.

HaunmenoBanue

CHeNHAJLHBIX NOMENeHUH U ToOMeleHU i JJ1s
€CaMOCTOSITeIbHOM pPadoThI

OCHaLEHHOCTD CIIENHAJIBLHBIX MIOMELEeHHI 1
MOMeELIeHUI 1718 CAMOCTOSITe/IbHON PadoThI

KomnproTepHsrit kmacc  (komHata  245):
kadenpa (hapMareBTHYCCKOU XUMHU u
(dhapMareBTHYCCKON

TexHoyoruu; Boponexckas obmacts, . Boponex,

15 pabourx MecT ¢ KOMIBIOTEPAMH, MOJKIIOYCHHBIMHU K
cetu UnaTepret. CTON A1 npenoaaBarenei, CTOIbI
yueOHble, JocKa ydeOHasi, CTyIbsl, HH(OPMAIIHOHHBIE
cTeHasl. Habop neMoHCTpannoHHOTO 000pyIOBaHUS U

YL CryneHdeckas, 10 (Bun y4eOHO# | y4eOHO-HATIAIHBIX TOCOOUH,
JIeITEbHOCTH: JIGKIMM W TEKYIIMi | 00ecreynBaromui TeMaTHIeCK1e WILTIOCTPaLHH,
KOHTPOJIb) COOTBETCTBYIOIINE pabOYNM MpOrpaMMaM AUCLHUILUINH —
MYJIBTHMEIHHHBIA KOMITIEKC (HOYTOYK, IPOEKTOp,
9KpaH);
YCHIIMTENb JUIl MUKPO(OHA, MUKPO(OH.
YueOHbIE nmaboparopun (komuata 231, 233, | 1. Cmekrpodoromerp «Shimadzu UV-1800» - 2 mir.
234, 237): 2. CrekrpodoromeTp Cd-46
Kagenpa (hapmaneBTHYECKOH XUMUH u | -1mr.
(apmaneBTHYECKOW  TexHONOrMH;  Boponexckas | 3. Honspumerp
obmactb, . Boponex, yi. Crynendeckas, 10 (Bux | - 1 .
y4eOHOH JIeSITETBHOCTH: npaktuueckue | 4. Pedppaktromerp WNPD-454 B2M
3aHATH) -3 mrT.
5. Becbl ananutnueckue BJIP-200
- 2 mT.
6. Hab6op JUTSt TCX
-2 .
7. [eun MydenpHas
- 1 mT.
8. Tepmocrat TC-80
- 1 mT.
9. Pu-metp 410
-3 mT.
10. ®orosnexrpokonopumeTp KOK- 2 - 1 mT.
11.Tectep pacTBOPUMOCTH
-1 .

12. TIpecc pyunoii ruapasiauyeckuii PIKE CrushIR mis

HPOM3BOACTBA TAOJIETOK-1 mIT.

13. ABTOMaTHYECKMH U3MEpPHUTENb TOYKH IUIABJICHUS

SMP30 - 1 .
14.
OBII- 020K01- 1 qt.

15. Becwr Vibra HT 224RCE -1 mr.

16. Kommiekc  mis  mpoBeaeHus — TBepaodasHoi
SKCTpakUuy -1 mr.
17. Jlabopatopupie aHanmmtudeckue Bechl ATL-80d4

AKKVIJIAB -2 mr.
18. Cniekrpodotometp I13-5300BU-

JlabopaTopHBIli BUXPEBOH IPaHyIATOP —CMECUTEh




1.

19. CrexktpodoromeTp I19- 5300Y ®-1 .
20. DnekTpocyuIiIbHbIN mKkad-1 mr

21. JJabopatopnas 6aHs-1 mr

12. OHEHOYHBIE CPEACTBA IJis1 KOHTPOJISI KAYECTBA
HOATOTOBKHU (MOAYJIA)

e Texkymmnil KOHTPOJIb TPAKTUYECKUX 3aHITUU MNPOBOJMUTCS IO HTOTaM OCBOCHHS

KaKIOW TeMbl H3 paslena y4eOHO-TEMAaTHYECKOTO IUIaHa B BHAEC YCTHOTO

coOeceloBaHusl, PEIICHUS TECTOBBIX 3aJaHHd, MPOEKTa, PEIICHUS CUTYAIlMOHHBIX

3amad. DOHJ OICHOYHBIX CPEACTB paspadaTwiBacTcsi B (OPME CaMOCTOSITEIBHOTO

nokymeHTa B coctaBe Y MK/I.

e [IpoMe:KyTOUYHBIII KOHTPOJb IPOBOJUTCS B BHUAEC KAHAUJATCKOIO 3K3aMeHa IO

CHEIHabHOCTU B YCTHOHM (popme B Buae cobecenoBanus. OLEHOUYHBIE CpeICTBa s

MPOBEACHUS KaHIUIATCKOT0 dKk3aMeHa rnpeacTasieHsl B DOC
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