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YAK- 543.0; 544.0; 546.3; 547.0
BBK- 24.1; 24.4; 24.5; 24.6

Cocmaeumens - ®aranueB Maauk benanoBuy, KaHIUIAT XUMUYECKUX HAYK,
JOTEHT Kadeapsl ecTecTBeHHOHAayYHBIX auctuiuind JT'YHX.

Buympennuii peuenzenm—ywmapona l0aay3 A0y akaaMpoBHa, KaHAUIAT XU-
MUYECKUX HayK, JOLEHT Kadeapsl ecrecTBeHHOHAYYHBIX qucturuiue JJI'YHX.

Buewnuii peyenzenm - Aaunesa Camass KacymoBHa, KaHIUIAT XUMHUYECKUX
HayK, JONEeHT Kadeapbl «Du3znyeckoil M opraHudeckor xumum» JlarectaHckoro
['ocypapcTBeHHOrO Y HUBEPCHUTETA.

Pabouas npocpamma oucyuniunvl «Xumusy» pazpadomana ¢ coomeemcmsuu ¢
mpebosanuamu hedepaibHo20 20CYO0apCmEeHH020 00paA308aAMeENbHO20 CMAHOAPMA
cpeoneco  npogheccuonanvHo2o  obpazosanusi no  cneyuanvrocmu  09.02.07
Hughopmayuonnvie cucmemvl u npozpammuposanue, YmeepiHcOeHHO020 NPUKAZOM
Munucmepcmea obpazosanus u nayku Poccutickou @edepayuu om 9 oexabps 2016
Nel547, 6 coomeemcmeuu ¢ npuxazom Munucmepcmea npoceewenus Poccuiickou
Deoepayuu om 24 aseycma 2022 2. Ne762 « 06 ymeepowcoenuu [lopsioka opeanuzayuu
U ocywecmenenuss 00paz08amenvbHou  0esIMelbHOCMU  NO  00paA308amMelbHbIM
npoOCPAMMAM CpeoHe20 NpPOdecCUOHAIbHO20 00pA308AHUL», 6 COOMBEMCMBUU C
npukazom Munucmepcmea oopaszoeanus u nayku Poccutickoii @edepayuu om 17 mas
2012 2. Nedl3 «0O6  ymeepoacoenuu  edepanvHo2o  20Cy0apCmMEeHHO20
0bpazosamenvHo20 cmanoapma cpeoHe2o 0ouje2o 00pa3o08aHusl.

Pabouas nporpaMma IUCUMIUIMHBI «XUMUS» pa3MelieHa Ha 0(pULIUaIbHOM Cai-
Te www.dgunh.ru

®datanueB M.b.. PaGoyas nporpammMa AUCHUTIIAHBI « XUMUSDY JJIs CIICIUAIBHO-
ctu CII1O 09.02.07 udopManiioHHbIe CUCTEMBI M MPOrpaMMUpoBaHue - Maxadkarna:
JAI'YHX, 2023 r., 20 c.

PexomennoBana k yrBepxkaeHuio YueOHo-meToaudeckum coetom JAI'YHX 05
utoHs 2023 r.

PekomeHmoBaHa K  YTBEPXKACHHIO  PYKOBOJUTEIEM  0Opa30BaTeIbHOM

nporpammbel CIIO — mporpaMMbl TOJATOTOBKH CHEIHAIMCTOB CPEAHETO 3BEHA 10
cnermanbHocTH 09.02.07 MHOpManmoHHbIE CHUCTEMBI W TporpaMmupoBanue, I'e-
peesoit T. P.

Onobpena Ha 3aceqaHuu Kadeapbl €CTECTBEHHOHAYUYHBIX JUCHUIUIMH 31 mas
2023 r., nmpotoxon Ne 10.


http://www.dgunh.ru/
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[TepedeHp MIIaHUPYEMBIX PE3yJIbTATOB MO TACIUATIIINHE

MecTo TUCIUIUTNHBI B CTPYKTYpe 00pa3oBaTeIbHON
IPOrPaMMBbI

O0beM TUCHIUIUIMHBI C YKa3aHUEM KOJUYECTBA aKaJeMUYECKUX
4acoB, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy 00ydaromuxcs ¢
npenojaBareseM (Mo BUiaM y4eOHBIX 3aHSTHI), HA CaMOCTOSI-
TEIBHYI0 pab0Ty 00y4aronuxcs u GopMy IPOMEKyTOUHOM at-
TECTaI[uu

ConeprkaHve TUCIUTUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM C
yKa3aHUEM OTBEJACHHOTO Ha HUX KOJMYECTBA aKaJeMHUYCCKUX
9JacoOB M BUJIOB YU€OHBIX 3aHSATUI

IlepeyeHb OCHOBHOM M IONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI,
HEO0OXOMMOM TSI OCBOCHHUSI TUCITATIITUHBI

[Tepedenp pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOMN
cetu «MIHTEpHET», HEOOXOUMBIX ISl OCBOSHUS TUCITUTIIMHBI
[lepedeHpb JMIIEH3MOHHOTO MIPOTPAMMHOTO 0OecIieueHus,
UH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U MPO(deCCHOHATBHBIX
0a3 JTaHHBIX

Onrcanue MaTepruaaIbHO-TEXHUUISCKOU 0a3bl, HEOOXOIMMOM JIJIst
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIECcca MO TUCIUTIIINHE
OO0pazoBaTelbHBIE TEXHOJIOTUN
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Paznen 1. Ilepevyenb mjaHupyeMbIX Pe3y/abTATOB MO JUCHUILUIAHE
1.1. Heab 1 3a1a4n 0011€00pa30BaATEIbHON JUCHUIIINHbBI

XuMusi — 9TO HayKa O BEIECTBAX, MX COCTABE M CTPOSCHUM, CBOMCTBAX U Ipe-
BpAlICHUAX, 3HAUCHUN XUMUYECKUX BEUIECTB, MATEPHUAJIOB U MPOLECCOB B IPaKTHYE-
CKOU JIEATEIbHOCTH YEJIOBEKA.

Conepxanue 0o011e00pa30BaTEILHOIO JAUCITUIUIMHBI « XUMHUs) HAIpaBJIeHO Ha
YCBOEHUE 00YYaIOIMMUCS OCHOBHBIX TTOHSITHH, 3aKOHOB M TEOPUN XWMHH; OBJIAJICHUE
YMEHUSMH HAOII0aTh XUMUYECKUE SBIICHUS, TPOBOJIUTh XUMUYECKUN IKCTIEPUMEHT,
MPOU3BOANTH PACUYETHl HA OCHOBE XMMHUYECKUX (DOPMYII BEIIECTB U YPAaBHCHUIN XUMU-
YECKUX PEaKLUU.

B mporiecce u3ydyeHuss XUMUU y 00y4arOlIUXCsl pa3BUBAIOTCS MO3HABATEIbHbBIC
HMHTEPECHl U UHTEIJIEKTYaJIbHbIE CIIOCOOHOCTH, NOTPEOHOCTH B CAMOCTOSITEILHOM TIPU-
oOpeTeHHs] 3HaHUMN MO XMMHUHM B COOTBETCTBUU C BO3HUKAIOIIMMU KU3HEHHBIMU MPO-
0JieMaMu, BOCIIUTBHIBAETCS OEPEKHOE OTHOIICHUS K MPUPOJE, TOHUMAHHUE 3JI0POBOTO
o0Opaza >XKM3HH, HEOOXOIUMOCTH MPEAYIPEKICHUS SIBICHUN, HAHOCAIIUX BpEJ 3/10PO-
BBIO U OKPY’KAIOLIEH Cpefe.

Conepxanue mporpaMMmbl « XHMHS» HApPaBICHO Ha JIOCTUKEHHE CIIEIYIOIINX
nejen:

e (opMUpOBaHHE yMEHHS OIEHHWBATh 3HAYMMOCTH XWMHYECKOTO 3HAHMS IS
KaXKJIOTO YeJIOBEKa;

e (opMUpOBaHME IIEIIOCTHOTO TMPEJACTABICHUS O POJM XHMHUHM B CO3JaHHUH
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MHpA; YMEHHUS OOBSCHATH
OOBEKTHI W TPOIECCHl OKPYXKAIOUeH JAEUCTBUTENBHOCTU: TPUPOTHOM,
COLMAIIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJbl, UCIIOJIB3YSl I ITOTO XUMHU-
YECKUE 3HAHMUS;

® pa3BUTHE YMEHUW pa3nuyath (PakThl W OIEHKH, CpPaBHHUBATh OIICHOYHbIC
BBIBOJIbI, BUJETh HMX CBSI3b C KPUTEPUSIMHU OLEHOK M CBA3b KPHUTEPHEB C
OTIPEJICIICHHONW CUCTEMOM IIEHHOCTeH, (hopMyIupoBaTh U 0OOOCHOBBIBATH COO-
CTBEHHYIO MO3UIIHIO;

® [pUOOpPETEHUE ONbITA Pa3HOOOPA3HOW JAESATENIbHOCTH, IO3HAHUA M ca-
MOIIO3HAHMS; KJIIOUEBBIX HABBIKOB, HMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE
JUISL PA3JIUYHBIX BHUJIOB JIEATEIIBHOCTH (HABBIKOB pPEIICHUs MPOOJieM, MPUHS-
TUS PEIICHUM, TMOUCKA, aHaiu3a W o0paboTku HHPOPMAIMU, KOMMYHUKA-
TUBHBIX HAaBBIKOB, HaBBIKOB M3MEPEHUH, COTPYJIHUYECTBA, 0OE30MacHOro

oOpaleHusi ¢ BeIIeCTBAMH B MOBCEIHEBHOMU KU3HU).

3agauu QUCIUIIINHBL
* IepeJiaTh OCHOBHBIC TEOPETUUECKHUE 3HAHUS TI0 KYPCY XUMUH;
* IOMOYb CTYJICHTaM TIOJy9YUTh HaBBIKU BBHITIOJTHEHUS 1a00PaTOPHBIX PaboT;
* HAYYWUTh peIllaTh THUIOBBIC 3aJaYM W PACHUCHIBATh YPABHEHUS PEAKIUU; UYTO
crocoOcTByeT He(hOpMaTbHOMY YCBOEHHUIO TEOPETUUECKOTO MaTepUaa;



* copMUPOBATH HABBIKU XMMUYECKOTO MBIILJICHUS Y CTYJEHTOB.
1.2. [lnanupyembie pe3yabTaThl 00y4eHUS 10 JUCHUILINHE

[Ipouecc n3yueHus TUCUUIUIMHBI HallpaBjieH Ha OPMHUPOBAHUE CIIEAYIOLIUX

OOIIMX KOMITETEHIIMIA.

Kox un I[Inanupyembie pe3yabTaThl 0CBOCHHS JUCHUIIIHHBI
HANMEHOBaHHeE
dopmupyembix O6mmue'- JMcuunIMHapHbIe’
KOMIIETEeHI Nl
OK 01. BeiOu- B yacTu TPYA0BOro BOCIIMTAHUA: - BIAJIETh CUCTEMON XMMHYECKNX 3HAHUH,

paTh CIIOCOOBI
pelieHus 3aaaq
npodeccuo-
HaJILHOHU Jes-
TETHHOCTH TIPHU-
MEHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K Tpyny,
LIEHHOCTH MacTepcTBa, TPYI0I00UE;

OCO3HAHHUC

- TOTOBHOCTh K aKTUBHOW JCSITEIHHO-
CTH TEXHOJIOTMYECKON W COIMAbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUIIMHPOBATh, TUNIAHUPOBATH U CAMO-
CTOSTEIHHO BBIMOJHITh TAKyHO JIesi-
TEHHOCTH;

- HHTEpEC K Pa3InIHBIM cepam Mmpo-
(deccruoHanbHOMN ACSITETLHOCTH,
OBnajieHne yHHBEPCAIBHBIMU Yy4€0-
HBIMH TI03HABATEIHHBIMUA JICHCTBU-
MU

a) 0a30BbIe JIOTHYeCKHe /IeliCTBUS:

- CaMOCTOSITENIbHO (OPMYIUPOBATH U
aKTyaJIM3UupPOBaTh MPOOJIEMy, paccMaT-
pHUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIH MpPHU-
3HAK WJIM OCHOBAHHS ISl CPaBHEHHUS,
Kiaccudukanuy u 0600IICHHS;

- ONpEIENATh LEIH eATEIbHOCTH, 3a-
JaBaTh MapaMeTpbl U KPUTEPUU UX JI0-
CTHKCHUS;

- BBIABIISATH 3aKOHOMEPHOCTH M TPOTH-
BOPEUMS B PACCMATPUBACMBIX SIBIICHU-
X

- BHOCUTh KOPPEKTHUBHI B JIESATENb-

HOCTB, OLCHHUBATb COOTBCTCTBHUC

KOTOpasi BKJIOYAET: OCHOBOIIOJIATAIOIIHE
MOHATHS (XMMHUYECKHH 3JIEMEHT, aToM,
AJIEKTPOHHAsI 000JI0YKa aTtoma, s-, p-, d-
JIEKTPOHHBIC OPOMTAIH, WOH, MOJICKYJIa,
BAJICHTHOCTb, 3JICKTPOOTPHUIIATEIBHOCTD,
CTCIICHb OKMCIICHUA, XHMHNUYCCKasa CBA3b,
MOJIb, MOJISIpHAs —Macca, MOJISIPHBIN
00bEeM, YTIEPOIHBIN CKeNleT, (PYyHKIHO-
HaJIbHas TIpyIma, paIukal,

HN30MCPHI, TOMOJIOTHYECKHI pdaa, romo-

nu3oMepusl,

JIOTH, YIJIEBOJOPOABI, KACIOPOA- U a30T-
coJiepiKallie COeTUHEHMs], OMOI0OTMUECKU
aKTHBHbIE BellecTBa (yIJIE€BOABI, XHPHI,
Oenku), MOHOMED, MOJIUMEpP, CTPYKTYp-
HOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIU-
HEHHUs, KPUCTANINYECKAsA PEIIETKA, THUIIbI
XMUMHUYECKUX peakuuil (OKUCINUTENbHO-
BOCCTAaHOBUTEIIBHBIE, 3K30-U 3HIOTEPMHU-
YecKHe, peakllud MOHHOro 0OMeHa), pac-
TBOP, JJIEKTPOJIUTBHI, HE DIJIEKTPOJIMTHI,
3JIIEKTPOJIUTUYECKAS aucconuanus,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOM  peaKkluu, XUMHUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOEHUS OPraHUYECKHUX
BeuiectB  A.M. bByrtnepoBa, Teopus
JJIEKTPOJIUTUYECKON TUCCOLMALINH, TIEPH-
omuueckuii 3akoH JI.MI. MeHueneena,

1 Yka3sbiBaroTcs TMYHOCTHBIE M METaNpeaAMETHbIE pe3ynbTarhl 3 ®TOC COO (B nocneaneit pegakimm ot 12.08.2022),

(dhopmupyeMbie 00111e00pa30BaTEIbHON AUCIUILIMHON

2JluctunianHapHble (IpeAMeTHbIE) pe3ynbTaThl yka3bBatoTca B cooTBeTcTBHM ¢ PI'OC COO (B mocnenHeil penakiu oT

12.08.2022)




Pe3yJbTaTOB LENSIM, OLIEHUBATh PUCKU
MOCICACTBHUI IeATEILHOCTH;

- pa3BHUBAaTh KpPEaTHMBHOE MBIIUICHHE
IIPU PEIICHUH )KMU3HEHHBIX MPOOIeM
0) ©0a3oBble HCCIeI0BATENbCKHE
AeHCTBUSA:

- BJIaJIeTh HABBIKAMU Y4€OHO-HCCIIE0-
BAaTEJIbCKOW M MPOEKTHOM JESATEIBHO-
CTH, HaBBIKaMU pa3pelieHus npodiem;
- BBISBJISIT TPUYUHHO-CIIE/ICTBEHHbBIE
CBSI3U M aKTyaJM3UpOBaTh 3a7ady, Bbl-
JIBUTaTh TUINOTE3y €€ pEelIeHUs, Ha-
XOJIUTh apryMeHThI JUTSt
JI0OKa3aTelIbCTBa CBOUX YTBEPKICHUH,
3a/aBaTh IIapaMeTpbl W KPUTEpUU
pelIeHus;

- AHAJIU3UPOBATH MOIYYEHHBIE B XOJI€
pelIeHus 3aJa4i pe3yJabTaThl, KPUTH-
YEeCKH OLIEHMBATh MX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETb NEPEHOCUTh 3HaHUS B IIO3HA-
BaTEJIbHYIO M IPAKTUYECKYI 00JIacTH
YKU3HEESATENbHOCTH;

- yMeTb WHTErpUpOBaTh 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIIBUTATh HOBBIE MJIEH, NIPEAJIarath
OpPUTMHAJIbHBIE MTOJIXO/Ibl U PELLEHUS;

- CIIOCOOHOCTH WX HCIIOJB30BAHUS B
MO3HABATEILHON U COLMATBHON MpaK-
THUKEC

3aKOH COXpaHEHHWsS Macchl), 3aKOHOMEp-
HOCTH, CHMBOJIMYECKUH SI3BIK XHMMHUHU,
(hakTomornyeckue CBEJICHUS 0
CBOMCTBaxX, COCTaBe, MONYYCHHH W 0€3-
ONACHOM  HCIIOJIb30BAHMH  BaKHEHIIHX
HEOPTaHMYECKUX W OPraHUYeCKHX Be-
IIECTB B OBITY W MPAKTHUUYECKOU IESITEIb-
HOCTH YE€JIOBEKA;

- YMETbh BBIABIIATh XapaKTEPHBIC IPH-
3HAKH ¥ B3aWMOCBS3b M3yUCHHBIX TOHS-
TUW, TPUMEHATh COOTBETCTBYIOIIUE TIO-
HATUS TIPA ONHUCAHUH CTPOCHHS W
CBOMCTB HEOPraHWYECKUX M OpraHuye-
CKMX BENIECTB W HX TPEBpAIICHUN;
BBISBJISITh  B3aUMOCBSI3b  XHMHUYECKHUX
3HaHUH C TIOHATHUSMH W TIPEACTABJICHH-
SIMH IPYTUX €CTeCTBEHHOHAYYHBIX TPe/I-
METOB;

- yYMETh WCIONH30BaTh HANMEHOBAHUS
XUMHUYECKUX COCIUHEHUN MEXTyHapO-
HOTO COI03a TEOPETUYECKOW WM TMPUKIIAI-
HOM XUMHUHM U TpPUBHAIbHBIC HA3BAHUA
BaXHCUIINX BEIICCTB (ITUJICH, AalleTH-
JIeH, TIULepuH, (QeHoi, (opMaibaerun,
YKCYyCHasE KHCJIOTa, TJIMIHAH, YTapHBIA
ra3, yrieKuciblid ra3, aMMHaK, ralieHas
W3BECTh, HETAIlIEHAs M3BECTh, IUTHEBAs
colla W JIPYTHX), COCTAaBIATH (POPMYIIBI
HEOPTaHWYECKUX M OPTaHWYCCKUX Be-
IECTB, ypaBHEHUS XUMHYECKUX
peakmuii, OOBSICHATh HMX CMBICI; TOJ-
TBEPXKJATh XapaKTCPHBIC XHUMHUYCCKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH
JKCIIEPUMEHTAMH W 3aIUCSIMHU  ypaBHe-
HUW XUMUYECKUX PEaKInii;

- YMETh YCTaHaBIWBAaTh TMPUHAJJICHK-
HOCTh M3Y4YEHHBIX HEOPTaHWYECKUX U
OPraHUYECKUX BEIICCTB K OIpE/eIICH-
HBIM KJIacCaM U TPYIIaM COEIUHECHHIA,
XapaKTEPH30BaTh MX COCTaB M BaKHEH-
1€ CBOMCTBA; OIMPENesITh BHIBI XUMHU-
YECKUX CBs3ed (KOBaJieHTHas, WOHHas,
METaJTU4eCcKasi, BOJOPOAHAS), THUIIBI
KPUCTAIIIMYECKUX PEIIETOK BEIECTB;
KJIACCUPUITPOBATH XHMHYECKHE
peaxuuy;




- chopMHpOBaTh TPEICTABICHUS: O
XUMHUYECKON COCTaBIISIOIIEH €CTEeCTBEH-
HOHAYYHOU KapTHHBI MHpPA, POJI XHMHH
B TO3HAHWU SBJICHUNA TPUPOJBI, B
(hOpMUPOBAHUN MBIIIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHATLHOW TPaMOT-
HOCTH, HEOOXOIMMOHN M pelIeHus
MPAKTUYECKUX 33a4 M SKOJIOTHYSCKU
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3II0OPOBBIO U IPUPOIHOM Cpe/ie;

- YMETb MPOBOJIUTH PACUYETHI 110 XUMHUYE-
CKUM (GOpMyJIaM U YPaBHEHUSIM XUMHUE-
CKUX PEaKIUil ¢ MCIOJb30BaHHEM (U3H-
YECKHX BEJIMYUH, XapaKTEPU3YIOIIHX BeE-
mecTBa C KOJMYECTBEHHOW CTOPOHBI:
Macchl, obbema (HOpMaTBbHBIE
YCIIOBUS) Ta30B, KOJIWYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKUEC
3HAHUS IS TPUHATUS PEIICHUN B KOH-
KpPETHBIX JKU3HEHHBIX CHUTYallUsX, CBs-
3aHHBIX C BEIIECTBAMU W WX MPHUMCHE-
HUEM.

OK 02. Uc-
M0JIb30BaTh
COBpPEMEHHBIE
CpezAcTBa Mouc-
Ka, aHaJIn3a "
MHTEPIpETALUN
MHPOPMALIUHU
nH(pOpPMaIMOH-
HBIE TEXHO-
JIOTHHM 151 BBI-
TIOJTHEHUS 3a-
nad npodeccu-
OHAJILHOM Jesl-
TEJIbHOCTH

B o0nactH 1eHHOCTH Hay4YHOro
MO3HAHUS:

- ¢(OpMHPOBAHHOCTH MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHsSI HAyKH U 0O1Ie-
CTBEHHOM IMPAKTUKHW, OCHOBAHHOI'O Ha
JUaJiore KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAaHHIO CBOETO0 MecTa B IIOJHU-
KyJIbTYPHOM MUDE;

- COBEPUIICHCTBOBAHWE SI3BIKOBOM U
YUTATEIbCKOM KYIbTYpBI KaK CpeICTBa
B3aMMOJCHCTBUSI MEXIYy JIOABMH H
MO3HAHMS MHPA;

- OCO3HAHHE LEHHOCTU Hay4YHOU jes-
TEJIbHOCTH, TOTOBHOCTh OCYIIIECTBIISTh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO JIe-
ATEIIbHOCTh  MHAMBHUIYaJbHO U B
rpymre;

OBnageHne yHHUBEpPCAIbHBIMU Yy4eO-
HbIMH TI03HABaTeJbHBIMU JECHUCTBH-
SAMU:

Pabora ¢ unopmanmeii:

- BJIaACTh HaBbIKaMH MOJIYyUYCHHUA
uHGOpMAIIMU U3 UCTOYHUKOB PA3HBIX

- YMETb TUIAHUPOBATH U BBINIOTHAThH XH-
MHUYECKHN 3KCIIEPUMEHT (IIpeBpalleHUst
OpraHWYECKUX BEIIECTB IPU HarpeBa-
HUU, TIOJIy4YCHHE HTHICHA W H3yYCHHE
€ro CBOWCTB, KQUeCTBCHHBIC PEAKIIMHA HA
albAETUIbI, Kpaxmai, YKCYCHYIO
KHCJIOTY;, JIeHaTypamusi OeIKOB TIpHu
HarpeBaHWM, I[BETHBIC PEAKIIUU OECIIKOB;
MPOBOJIUTh PEaKIMM HOHHOTO OOMEHa,
OTIPEIEIATh CpPeay BOIHBIX PACTBOPOB,
KaueCTBCHHBIC PEAKIMU Ha Cynbdar-,
KapOOHAT- ¥ XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHHUS; pellaTh AKCIEPUMEHTATbHbBIE
3agayd o teMaM "Metamiel" u "Heme-
TaIBl") B COOTBETCTBHH C MpaBUIAMHU
TEXHUKHU 0€30I1MacCHOCTH TMPHU OOpaIieHUun
C BEIIeCTBaMU U 1aOOPaTOPHBIM  000-
pYIOBaHHEM; MPEACTABIATh PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opme
3alUCU YPAaBHEHUM COOTBETCTBYIOLIUX
peakuuit 1 GopMyIHpPOBATH BBIBOABI HA
OCHOBE 3THUX PE3YJIbTATOB;

- yYMETh aHaM3UPOBATH XHWMHUUYECKYIO
nH(pOpMAIIHIO, TOJIYIAeMYI M3 Pa3sHBIX
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THIIOB, CaMOCTOSTEIILHO ocy-
IIECTBISTh IOUCK, aHAJIU3, CHCTEMa-
TU3ALUTO 51 HHTEPIPETALIUIO
UHQOPMALIMU PA3IUYHBIX BUAOB H
dbop™M mpeacTaBICHUS;

- CO3aaBaTb TCKCTBI B Pa3JIMYHBIX
dopmarax ¢ y4eToM Ha3HAYCHHUS
uHbOpMallMU U LENEBOU ayJIUuTOPHH,
BHIOMpAsi ONTUMAIILHYIO QOpMY TIpej-
CTaBJICHUA U BU3YyaAJIU3allUuH,

- OUEHHWBATh JIOCTOBEPHOCTH, JICTH-
TUMHOCTh WH(OpMAINU, €€ COOTBET-
CTBHE TPABOBBIM U MOPAIbHO-ITHYE-
CKUM HOpMaw;

- HCIOJB30BaTh CpeacTBa MH(pOpMa-
IIUOHHBIX U KOMMYHHUKAIIMOHHBIX TEX-
HOJIOTH B PEIICHUA KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OpraHU3allMOH-
HBIX 33724 ¢ coOirofeHneM TpeboBa-
HHUIl SPrOHOMHKH, TEXHUKH Oe3orac-
HOCTH, TUTUEHBI, PeCypcocOepekeHus,
NPaBOBBIX U ITUYECCKUX HOPM, HOPM
WH(POPMAITMOHHOHN 0€30aCHOCTH;

- BJIaICTh HABbIKAMU pPACIIO3HABAHUA U
3amuThl  wHGOpManuK, HWH(POpMaIu-
OHHOM 0€30MaCHOCTH JTUYHOCTH

HACTOYHHUKOB (cpencts MaccoBOM
uHpopmanuu, cetb IHTEpHET U Apyrue);
- BIAJCTh OCHOBHBIMH METOJAMH Ha-
YYHOTO TO3HAHWS BEUIECTB U XHMMHUYE-
CKHMX sIBIIGHUW (HAONIOACHHUE, H3MEpe-
HUE, 3KCIIEPUMEHT, MOJIETMPOBAHUE);
- yMETb MPOBOJUTH PACUETHI 110 XUMHU-
geckuM (hopMyJiaM B ypaBHEHHSIM XHUMH-
YECKUX PEaKIfil ¢ UCIOIb30BaHUEM (U-
3MYECKUX BEIIMYMH, XapaKTEePHU3YIOIIHX
BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOPMaJIbHBIC YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA;
- HCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKUE
3HAHUS JUIsl IPUHATHUS PEIICHUI B KOH-
KpPETHBIX )KU3HEHHBIX CUTYallUsX, CBS3aH-
HBIX C BELIECTBAMH M UX MPUMEHEHHEM.

OK 04. Dddex-
THUBHO B3aM-
MOJIEICTBOBATE
u paborath B
KOJUIEKTUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMO-
CTOATEIBHOCTU U CAMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU y4eOHO-HccIIe-
JIOBATEIbCKOM, MPOEKTHON U COLIMAIIb-
HOM 1eSITeNIbHOCTH;

OBaanenue YHHMBEPCAJbLHbBIMHA
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH:
CoBMmecTHasI 1eSITEIbHOCTD:

- IOHUMAaTh U UCHOJIb30BaTh MPEUMY-
[IECTBA KOMAaHJIHOM W WHAUBUIYaIb-
HOU paboTHI;

- MPUHUMATH 1EJIH COBMECTHOW Jesi-
TEJIbHOCTH, OPTraHU30BBIBATH U KOOP-
JTUHUPOBATH JACHCTBUS 0 €€ JOCTHKE-
HUIO: COCTaBJIATH IUIaH ICWCTBUM, pac-
NpeaeisaTh PO C Y4YETOM MHEHUH
YYaCTHUKOB OOCYXKIaTh pPEe3yJIbTaThl
COBMECTHO# pabOTHI;

- KOOPJMHHPOBATH W BBIMOJIHATH pa-
00Ty B YCIOBHSX pPEaJbHOr0, BUPTY-

- YMETh IJIAHUPOBATh U BBHIMOIHITH XHUMH-
YeCKHUIl SKCIIEpUMEHT (TIpeBpallleHus: opra-
HUYECKUX BEIIECTB MPU HArpeBaHUU, IO-
Jy4YeHHE 3TUJICHA U U3YUYEHUE €rO CBOICTB,
KaueCTBEHHBIC PEAKIMH Ha aJbJCTH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypa-
1us OENMKOB TpU HArpeBaHUH, IBETHBIC
peakuuu O€NKOB; MPOBOIUTH PEAKIIUU
MOHHOTO OOMEHa, OMpEAeysATh Cpeay BOJ-
HBIX PACTBOPOB, KAaYECTBEHHBIC PEAKIIHH
Ha cynbdar-, KapOOHAT- W XJIOPUI-aHHUO-
Hbl, HA KaTHOH aMMOHHS; peliaTh 3JKC-
NepUMEHTalIbHbIE 33JauM 1o Temam "Me-
tamuibl" U "HemeTamibl") B COOTBETCTBUU C
MpaBUJIaMHA TEXHHKH O€30MacCHOCTH TpHU
oOpalleHuu ¢ BelIecTBaMU U J1aboparop-
HBIM  OOOpYIOBaHWEM;  TPEICTABISATH
pe3yabTaThl XUMUYECKOTO SKCIIEPUMEHTA B
¢dbopme 3ammcu ypaBHEHHUH COOTBETCTBY-
IONMX peakiuid M (HOpMyJTUpOBATh BBI-
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QTBHOTO W KOMOWHHUPOBAHHOTO B3au-
MOJICHCTBHS;

- OCYIIECTBIISTh IMO3UTHBHOE
CTpaTeruyecKoe MOBEJICHNE B pa3iiny-
HBIX CHUTYaIUsX, MPOSBISATH TBOpUE-
CTBO U BOOOpakeHHE, OBITh WHUIMA-
TUBHEIM

OBJjajieHHe YHHBEPCAJIbHBIMH pery-
JATHBHBIMH JeHCTBUIMH:
IIpunsitue cedst U APYrux JIKOAei:

- NPUHUMATh MOTHBBI U apPryMEHTHI
JIPYTHUX JIIOAEH MPU aHAIN3€E pe3yJibTa-
TOB JIeSITEILHOCTH;

- MpHU3HABaThb CBOE IPaBO U TMPaBO
JIPYTHX JIIOJIeH HA OLIUOKHY;

- pa3BUBaTh CIOCOOHOCTH MOHHMMATH
MUp C MO3UIIMHU APYTOro YeJoBeKa

BOJIBI HAa OCHOBC 3TUX PE3YJIbTATOB

OK 07. Coneii-
CTBOBATh CO-
XpaHEHUIO
OKpY>Karolen
Cpelsl, pecyp-
cocOepeKEHHIO,
MPUMEHSTD 3Ha-
HUs 00 U3MeHe-
HUU KJIMMaTa,
MIPUHLIUIIBI Oe-
PEXITUBOTO
MIPOM3BOJICTBA,
s¢hekTuBHO
JIEICTBOBATH B
Ype3BBIYAHBIX
CUTYyaIUsIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIHHU-
TAHUA:

- c(OPMUPOBAHHOCTH IKOJIOTUYECKOU
KYJIbTYpbl, HOHUMaHUE BIUSHUS COIU-
aJIbHO-KOHOMUYECKHUX MPOLECCOB Ha
COCTOSIHUE MPUPOJHON U COLMATIBHOM
Cpelbl, OCO3HAHHE TJIO0ATBHOTO Xa-
pakKTepa SKOJOTUYECKUX TTPOOIeM;

- IUJIAHUPOBAaHUE U OCYIIECTBIICHUE
JICUCTBUH B OKPYXaIOIIEH cpene Ha
OCHOBE 3HAHUA LEJe YCTONYMBOIO
Pa3BUTHS YEJIIOBEUECTBA; aKTUBHOE HE-
MPUATHE ACUCTBHM, TPUHOCAIINX BpPE.l
OKpYXalolleil cpeae;

- yMEHHE TPOTHO3UWpOBaTh  He-
OJIaronpusTHBIE JKOJOTUYECKHE TI10-
CJICACTBHUSl TPEANPUHUMACMBIX JICH-
CTBUM, MPEAOTBpALATh UX;

- paclupeHHe OmbITa JeATEIbHOCTH
3KOJIOTUYECKON HAIPaBJIECHHOCTH;

- OBJAJIEHHME HaBbIKAMU YyueOHO-
UCCIIE0BATEIIbCKOW, IPOCKTHOM U
COLIMAJIbHOU JESITEIbHOCTH

- copMHpOBaTh NPEACTABICHUSA: O
XMUMHUYECKOH COCTaBIISIOIEH €CTEeCTBEH-
HOHAyYHOU KapTUHBI MHpA, POJIH XUMHU
B T[IO3HAHWU SIBIICHUH TPUPOABI, B
(OpMHPOBAHUN MBILIUICHUSI M KYJIbTYPbI
JMYHOCTH, €€ (HYHKIIMOHAIBHON TPaMoT-
HOCTH, HEOOXOOMMOI Ml perieHus
MPAaKTUYECKUX 337a4 M OIKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3II0OPOBBIO U IPUPOIHOM Cpe/ie;

- YMETb COOIOIaTh MPaBHJIA KOJIOTHYe-
CKH 11eJ1eCO00Pa3HOTO MOBEICHUS B OBITY
Y TPYJIOBOH JIEATEILHOCTH B LIEJSIX CO-
XpaHEHHUs1 CBOETO 3/J0POBbS U
OKPY’KaroIlle MPUPOTHON CPEIbl; YUNUTHI-
BaTh OMACHOCTb BO3/ICHCTBHSI HA )KUBbIE
OpraHU3Mbl ONPENIEIEHHBIX BEIECTB,
HIOHUMasl CMBICT TTOKa3aTessl NpeaAeaIbHON

,HOHYCTHMOﬁ KOHIICHTPAIHH.




1.3. IlepeyeHb KOMIIETEHIUI C YKA3aHUEM ITANOB UX ()OPMUPOBAHUA B IpoLecce

OCBOCHMUSA NUCHMUIIJINMHBI

KO OTtanbl HOPMHUPOBAHUS KOMIETCHITUI
komriie- | Tema 1| Tema 2. | Tema Tema 4. | Tema 5.|Tema 6.| Tema 7.| Tema 8.
TEHIINN Crpoenne | Xumu- | 3. Be- | Xumu- | Heopra- | Opranu- | Okc- Xumus
aroMa U | yeckas | mie- YyecKHhe | HUYyecKas | Jyeckas NepuMeH | U
NepUOIU- CBS3b. CTBO. peakiy | XUMHUs. XUMHUS. TaJbHBIE | KU3Hb
Jeckast CH- U. OCHOBBI
cTeMa XUMUH.
3JIEMEH-
TOB.
OK-1 |+ + + + + + + +
OK-2 |+ + + + + + + +
OK4 |+ + + + + + + +
OK-7 |+ - + + + + + +

Paznen 2. Mecto aucuuminubl B cTpykType OOII

B mpenenax ocBoeHus: o0Opa3oBaTeNbHOM MPOTpamMMbl CPEIHETO MPOQPECCHO-
HAJIBHOTO oOpazoBanust MHOpMaIMOHHBIE CUCTEMBI U MPOTpaMMHUpOBaHUE Ha Oaze
OCHOBHOro o0mero oOpazoBanust yueOHbld npeamer OJ[12 «Xumus» uzyyaercs B
paMkax 0011eo0pa3oBaTeIbHON MOJATOTOBKM Y4eOHOro IuUlaHa oO0pa30BaTelIbHOM
MIpOrpamMMbl CpeAHero npodeccuoHanbHOro 00pa3zoBaHusl Ha 0a3e OCHOBHOI'O OOLIETro
o0Opa3zoBaHUs.

W3ydyeHne MaHHOTO TUCIUIUIMHBI OMHPAETCS Ha 3HAHUS, IMOJyYeHHbIE O00Y-
YAIOIIUMHUCA B XOJI€ OCBOEHUSI IPOTrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

Pa3nen 3. O0beM IMCHMINIMHBI ¢ YKA3aHMEM KOJIHYECTBA AKAJeMHYECKHX YaCOB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aomuxcs ¢ npenoaasaresiemM (1o BU-
JAaM y4eOHBbIX 3aHSITHI), HA CAMOCTOSITEJILHYI0 padoTy 00y4yarmuxcsi 1 popmy
NMPOMEKYTOYHOM aTTecTaluu

O0BbeM TUCHUIUIMHBI B aKaJIEMUYECKUX YacaX COCTABIISET 72 yaca.
KonmuuectBo  akageMHUeCKMX  YacoB,  BBIJCJCHHBIX  Ha
KOHTAKTHYIO paboTy oOydaromuxcs ¢ TeJaroru4yeckum

paboTHUKOM (I10 BUJAM YUEOHBIX 3aHSTHII), COCTaBIISIET 72 4.

B TOM YHCJIE: JIEKIUH — 33 u
NPAaKTUYECKNE 3aHATHS — 29 4.
nabopaTopHbie pabOTHI - 10 4.

dopma MpOMEKYTOUHOU ATTECTALIUU:

2 cemecTp — nuddepeHIMPOBaHHbIN 3a4eT 24
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Paznen 4. Conep:kanue QIMCHUIJIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM ¢ YKa3aHHEM OTBEJE€HHOI0 HA HUX KOJIUYeCTBA
aKaJieMU4ecKNX 4YacoB U BUI0B Y4eOHbIX 3aHATHH

Ng Bcero B 1.u.
/11 Copepxanne yueOHOTO MaTepuasia (OCHOBHOE | Tipodec- | aka- Jlex | Ce | IlIpak- | JIa6o- | Ko | Camo-
Tema MUCIUIUIMA CHOHAIBHO-OPUEHTUPOBAHHOE) JAE€MH- | M | MU | THYe- | pa- HC | cTOS- dopma Teky-
HBbI qe- Ha- | CKHE TOp- yJb | T€b- mero KOHTPOJIA
CKHUX pBI | 3aHA- | HBIC Ta- | Hag pa- | YCICBACMOCTH.
JacoB THS 3agg- | U | 6ora
TS u
1| Tema 1. Ctpoe- | CoBpeMeHHass MOJIEJb CTPOCHUSI aToMa. XUMHUYECKUN 6 4 2 Pabora o
HUE aToMa M 1e-| AJIEMEHT.  OJJEeKTpOHHas  KOHQUrypauus  aToma. KapToukaM, Te-
puoauueckas cui Krnaccupukanys XUMHUYECKHX 3JIeMEHTOB (s-, p-, d- CTUPOBAHMUE,
CcTeMa 3JIeMEHTOB A1eMeHThl). [lepumoauueckass cucrtemMa XUMHUYECKHUX KOHTPOJIbHAS
snementoB JI.M. MenaeneeBa. ®usmueckuii cmeici Ile- pabora
puoauueckoro 3akoHa /I.M1. MenneneeBa. 3akoHOMEpHO-
CTH M3MEHEHHsI CBOWCTB XMMHUYECKUX AJIEMEHTOB, 00pa-
3yeMBIX MU NPOCTHIX U CIIOKHBIX BELIECTB B COOTBET-
CTBUHU C TOJIO)KEHHUEM XHMHMUYECKOro 3neMeHTta B Ilepu-
OJIMYECKON CHUCTEME.
2| Tema 2. Xumunue- BaneHTHble 31E€KTpOHBI. BaneHTHOCTb. OIEKTpOHHas 6 4 2 Pa6ora o
CKasl CBSI3b MIPUPO/Ia XUMUUECKOH CBSI3H. DNeKTpoOTpULIATENb- KapTO4YKaM, Te-
HOCTh. Buipl XMu4eckoii cBsi3u (KOBaJeHTHAs, HOHHAs, CTUPOBAHMUE,
MeTaJTUIecKasi, BOJAOPOIHAS) U CIIOCOOBI ee 0Opa3oBa- KOHTpPOJIbHAS
HUS. 3aBUCUMOCTh (DM3MYECKUX CBOWCTB BEIIECTBA OT pabota
TUNIA KPUCTAJUIMYECKON pEIIeTKU. 3aBUCUMOCTh XUMHU-
YECKOM aKTUBHOCTHU BEILLECTB OT BUJA XUMHUYECKOU CBS-
31 M THNA KPHUCTAUIMYECKOM pemeTku. [IpuyauHbl
MHOT000pa3usl BeIIeCTB. ATperaTHble COCTOSHUSL  Be-
mectBa.  Kpucramnumueckue M amopgHbIe BeElLECTBa.
Tumel KpUCTAIUIMYECKUX pEIIeTOK (aromMHas, MoJe-
KyJIsipHasi, MOHHAs, METAJIIMYECcKast).
3| Tema 3. Bemte- | PactBopenue kak ¢u3mko-xumuueckuii npouecc. 2.Pac- 10 4 4 2 Pa6ora o
CTBO TBOpbI. CIocoObI [IPUTOTOBJICHUSI pacTBOPOB. KapTOUYKaM, Te-




PactBopuMocTe. MaccoBast 10511 paCTBOPEHHOI'O Belle-
ctBa. CKOpPOCTh peakluu, €€ 3aBUCHUMOCTb OT pa3ind-
HbIX (DaKTOpOB: TPHUPOABI PEATUPYIOLIUX BEILECTB,
KOHIICHTpALUU PEearupyrollux BELIECTB, TEMIIEPATyphl U
IJIOIAAM PEAKIUMOHHOW IOBEPXHOCTU. Teopus siek-
TPOJIUTHUYECKON aucconranvu. MoHBL. DIEKTpOIUTSHI,
HeaeKTponuThl. TemoBele  3(G(EKTHl  XUMHUYECKUX
peakimid. DK30-U 3HIO0TEpMUYEcKHe, peakiuu. Obpa-
TUMOCTb peakiuui. XMMHUYECKOE PABHOBECUE U €T0 CMe-
LIEHUE MOJ JCHCTBUEM pPa3IUUYHBIX (PAKTOPOB (KOHIICH-
Tpalusl peareHTOB WM MPOAYKTOB PEaKLHH, JABJICHHE,
temnepatypa). [Ipuniun Jle [llatenbe.

CTHpOBaHUE,
KOHTPOJIbHAS
paborta

Tema 4. Xummug
CKHE peaKI1

> Kimaccudukanuss w  THNBI  XMMHYECKHX PpEaKIuil ¢
y4acTHeM HeopraHuyeckux BemniecTB. (CocTaBieHHE
YpaBHEHUH peakivil COeAMHEHHUS, PA3JIOKEHUS, 3aMellle-
HUs, OOMEHa, B T.4. peaKUuid TOPEHUS, OKHUCIICHHS-
BOCCTAHOBJICHHS. YPaBHEHUS OKHCJIEHHS-BOCCTaHOBJIE-
Huga. Crenenb okuciieHUs. OKHUCIUTENb U BOCCTAaHOBH-
tenb. CocTaBieHHE W ypaBHUBAaHUE OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN METOJOM 3JIEKTPOHHOIO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B
MpUpOJEe, MPOU3BOACTBEHHBIX MpPOLECCAX U >KU3HEAes-
TEIbHOCTH OpraHu3MoB. Peakuuu HOHHOrO oOMeEHa.
CocraBiieHre peakiuii MOHHOTO OOMEHa MyTeM COCTaB-
JICHHsI UX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

10

Pa6ora mo
KapTOUYKaM, Te-
CTHpOBaHUE,
KOHTPOJIbHAs
pabora

Hroro 3a I-
ceMecTp

32

16

12

Tema 5.
Heoprannuecka
XUMUS

[Ipenmer neopranmueckoit xumun. Kinaccudukarms He-
fOpraHMYeCcKUX BewecTB. [IpocTeie M ci0XHBIE Belle-
cTBa. OCHOBHBIE KJIACChl CIJIOKHBIX BELIECTB (OKCHUBI,
TMJIPOKCHU/IBI, KUCIIOThI, CONN). B3anumMocBs3b HeopraHu-
yeckux BemiectB. Mertamiel. OOmme ¢puszndeckue u Xu-
MHuYecKkue cBoiicTBa MeramaoB. CrocoObl MOTy4eHUs.

3HaueHHe METAJJIOB U HEMETAJJIOB B IIPUPOJIE U KHU3HE-

12

Pabora mo
KapTOYKaM, Te-
CTHPOBAHUE,
KOHTPOJIbHAS
paborta
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JeSITeIbHOCTH 4eloBeKa M opraHuzMoB. Kopposus me-
TaJIJIOB: BUJbI KOPPO3HHU, CIOCOOBI 3aIIUTH METAIOB OT
koppos3uu. Hemertamnel. O6mue pusndeckne u xumude-
CKHE€ CBOWMCTBAa HEMETAJUIOB. TUIINYHBIE CBOMCTBA HEME-
tamoB [V— VII rpynn. Knaccudukauust 1 HomeHKIaTy-
pa COCIMHEHUII HEMETAILJIOB. XuMHyeckue
CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BELIECTB
(OKCHIIOB, THAPOKCHUIOB, KUCIOT, COJIed M 1p.). 3aKo-
HOMEpPHOCTH B M3MEHEHHUU CBOMCTB MPOCTHIX BEILECTB,
BOJOPOJHBIX COEIMHEHUH, BBICIIUX OKCHUAOB M THJI-
POKCHJIOB.

Tema 6.
Opranunueckas
XUMUA

IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XUMHM KaK HAyKH.
[Ipenmer oprannyeckod XumMuu. MecCTO M 3HAyYEHUE
OpraHWYeCKONM XUMHUU B CHUCTEME €CTECTBEHHBIX HAYK.
XHMMHUYECKOE CTPOEHUE KAK IMOPSIOK COEIUHEHUs
aTOMOB B MOJIEKYJIE COIVIACHO UX BaJ€HTHOCTH. OCHOB-
HBIE TIOJIOKEHUS] TEOPUN XUMUYECKOTO CTPOECHUSI OpraHU-
yeckux coequHeHuid A.M. bytneposa. YrineponHblil cke-
JIET OPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB Be-
LIECTB OT XUMHUUYECKOTO CTPOCHUsI MOJIeKyJl. M3omepus u
m3omepsl. [lonstue o QyHkmonaneHOM rpymme. Pagu-
kan. [IpuHiunel kiaccuUKaUU OPraHUYEeCKUX COEIHU-
HEeHHA. MexayHapoaHass HOMEHKIJIATypa W IPUHIUIBI
HOMEHKJIATypbl OpraHudeckux coequHeHuil. [lonstue 00
a30TCOAEpkKAIIUX COEAUHEHUAX, OMOJOTUYECKH AaKTHB-
HBIX BellecTBax (yrieBojax, )Kupax, Oemkax u Jp.), BbI-
COKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMEp, IMOJIUMED,
CTpyKTypHOE 3BeHO). CBOICTBAa IMPHUPOIHBIX YIJIEBOJO-
POZOB, HaXOXK/JIEHUE B MPUPOJE U NMPUMEHEHHE AJIKAHOB;
— HempenenbHble (QJIKeHbl, AQJKUHBI W aJKaJUCHBI).
Kucnoponconepxkaniue coenmuuenus (CupThl U (GEHOIIBI,
KapOOHOBBIE KHCIOTHI M 3(HPHI, adbJACTUABl U KETOHHI,
JKUPBI, YTIIEBOIBI). A30TCOACpIKAIITUE COCTUHEHUS (aMu-
Hbl M aMUHOKHUCIIOTHI, Oenku). BBICOKOMOIEKYJISIpHBIC

20
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2 Pabora mo
KapToYKam, Te-
CTHPOBAaHUE,
KOHTPOJIbHAS
pabota
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COCTMHECHMS (CHHTETUYECKHE M OMOJIOTHYECKH-aKTHB-
HbIe). ['eHeTHUYeCcKasi CBSI3b MEXAY KiaccaMH OpraHhye-
CKHX COCIIMHEHHH.

Tema 7. Okc- | [loHsTHEe 0 XMMHUYECKOM aHaiIu3e U cuHTtese. [IpaBuia pa- 6 4 2 Pa6ora o
MEePUMEHTAIBHBIE OOTHI B IIKOJILHOU J1aboparopuu. JlabopaTopHas mocyaa KapTOYKaM, Te-
OCHOBBI XUMHUH | U oOopynoBanue. IIpaBuna Oe3onmacHoctu. Paznenenue CTUpPOBAHHUE,
cMeceil. Ounctka BemecTB. OuibTpoBaHue. B3BemmBa- KOHTPOJIbHAS
Hue. Ilpurorosnenue pactBopoB. Ilomyuenue kpucrai- pabora
70B couiell. [IpoBeneHne XUMUYECKUX pEaKIuii B PacTBO-
pax. HarpeBarenbHble ycTpoiicTBa. [IpoBenenne xumuue-
CKMX pe€aklMil Mpu HarpeBaHuu. MeTonbl aHaln3a Be-
miectB. KauecTBeHHbIE peakiMyu Ha Ta3000pa3HbIe Belle-
CTBAa W HOHBI B pactBope. OmpeneneHue xapakrepa
cpensl. Wnamkaropel. IlomydeHune ra3oo0pa3HbIX Be-
IIECTB.
Tema 8. Xumust pHoBelmMe NOCTHKEHUSI XUMUYECKOW HAayKU U XHUMUYe- 2 1 1 Pabora o
KU3Hb CKOil TexHonoruu. Ponp xumuu B 00ecre4eHnn 3K0JI0TU- KapTO4yKaM, Te-
YECKOM, YJHEPTETUICCKON U MUIICBON 0€30MaCHOCTH, pa3- CTUPOBAHMUE,
BUTUU MeAulMHbL. [IpaBuia moucka U aHaan3a XUMHUYE- KOHTPOJIbHAS
CKOW MH(pOpMAIUU U3 Pa3IUYHBIX UCTOYHHUKOB (Hay4Has pabota
U ydeOHO-HAy4yHas JMTEeparypa, CpelcTBa MacCOBOM
nHpopmanuu, cetb HTepHET). BakHeHIne CTpOUTEb-
HblE€ MaTepHalibl, KOHCTPYKIIMOHHbIE MaTepHallbl, Kpac-
KM, CTEKJIO, Ke€paMmMKa, MaTepuaibl UIsl 3JIEKTPOHHUKH,
HAaHO MaTepuasbl, TEKCTUJIbHbIC BOJIOKHA, WCTOYHHKHU
SHEPIu, OpraHUYeCKre U MUHEpPAIbHbIE yI00peHus, Jie-
KapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMUS
Hroro 3a I1- 40 17 17 6
cemMecTp
JIndbepeHnnpOBaHHEIN 3a4€eT 2 Kontposs
Hroro 3a ro 72 | 33 | 29 10
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Pa3znen S. IlepeyeHb OCHOBHOM M 10NOJHUTEJIbHON YUeOHOM JTUTEPATYPbI, HE00-
XOAMMO 1JIsl OCBOEHH S JUCUUILTUHBI

Ne ABTOp HasBanne ocHOBHO# | BeIxoiHbIE JaH- KonuuectBo 3k-
1/ U JIOTIOJTHUTEIbHON HBIE TI0 3eMILISIPOB B OMOIHO-
I y4eOHOM nuTepary- CTaHJapTy teke JII'YHX/ Touka
PBI, HEOOXOIUMOM JOCTyTIa
JUTsl OCBOEHUS JIUC-
[TUTUTAHBI
I. OcHoBHasa nutepaTtypa
1 | MaptbeiHOBa Xumusi: ydeOHUK u | M: N3- | http://biblio-
T. B. MPaKTUKYM JUISL | 1aTEIbCTBO online.ru/bcode/
cpeadero mnpodec- | FOpaiir, 450810
CHOHaJIBHOTO 00pa- | 2020. — 368 c.
30BaHMUSI
2 | CyBopos, A. B. | O6mias u Heopranu- | M: W3- | http:/biblio-online.ru/
A. B. CyBopoB, |ueckast Xumusi B 2 T. | AaT€IbCTBO beode/452622
A. b. Hu- Towm 1: yuebnuk mus | FOpaiir,
KOJIbCKUN cpennero mpodec- | 2020. — 343 c.
CHUOHAJIbHOTO 00pa3o-
BaHUsA
Kamunckuii Opranuueckass xu- | M: U3- | http://biblio-
B. A. mus B 2 4. Yacte 1: | qaTenbcTBO online.ru/bcode/
y4eOHUK s | FOpaitr, 453151
cpendero  mpodec- | 2020. — 287 c.
CHOHAJIbHOTO 00pa-
30BaHHUI — 2-€ HU31.,
WCIIP.H JIOTI.
Kamunckuii Opranuyeckas xu- | M: N3- | http://biblio-on-
B. A. mus B 2 4. Yacte 2: | 1aT€enbCTBO line.ru/bcode/453152
y4eOHUK s | FOpaidr,
cpendero mpodec- | 2020. — 314 c.
CHOHAJIBHOTO 00pa-
30BaHUS — 2-¢ U3,
UCIIP. U JOII.
1. /lonoanumenvnas aumepamypa
A) lonoanumenvnaa yueonas iumepamypa
1 | dxamanoBa COopHuk ynpaxse- | Maxaukana, http://dgunh.ru/insti-
C.A., ®aranues | Huit no aucuuminuae | AI'YHX, 2018. | tute
M.b., Xuspuena | «XuMHs»
ILA.
2 | xamarnoBa COopnuk  3anmanuii | Maxaukana, http://dgunh.ru/insti-
C.A., AbGakapoB | pacuetHoro xapak- | JII'VHX, 2017. | tute
[''M., ®aranueB | Tepa N0 JUCUUIIIU-



http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://dgunh.ru/institute
http://biblio-online.ru/bcode/453152
http://biblio-online.ru/bcode/453152
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/453151
http://biblio-online.ru/bcode/452622
http://biblio-online.ru/bcode/452622
http://biblio-online.ru/bcode/450810
http://biblio-online.ru/bcode/450810
http://biblio-online.ru/bcode/450810

M.b. HE «XUMUSD)

Jl>xamanosa Pabouas terpanp nmo | Maxaukana, http://dgunh.ru/insti-
C.A., AOGakapos | gucuumune «Xu- | AI'VHX, 2017. | tute

I'M., ®aranues | Mus»

M.b., Xuspuena

ILA.

Jl>xamanosa CrpaBo4YHHK Maxaukaiia, http://dgunh.ru/insti-
C.A., AbGakapos | hbopmyn, tepmunoB | JAI'VHX, 2017. | tute

I''M., ®aranueB | no JUCIUIIINHE

M.b. «XUMUS»

Jl>xamanosa OnopHble KOHCHEK- | Maxaukana, http://dgunh.ru/insti-
C.A., AGakapos | Tel 1o aucuurmune | JJI'YHX, 2017. | tute

I'M., ®aranueB | « XUMUSI»

M.b.

b) Cnpasouno-oubauozpaguueckas 1umepamypa

1 | Tapmwmn A. I1., | Xumuueckue M: Uz- https://www.biblio-
MoOpKOBKHH TepMuHbl. ClI0Baph: | JaTEIBCTBO online.ru/bcode/
B. B. ydyeOHOe ocobue FOpaiir, 2019. - | 438904
JUIsl cpesiHero npo- | 452 c.
(heCcCHOHAIBHOTO
00pa3oBaHMsI.

Pa3zneun 6. Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UnrepHer" (nasee - cers "UHTEepHeT'), HEO0OXOAUMBIX 1JISI OCBOCHUS MU C-
HHUIJIMHBI

1. http://www.chemnet.ru Ilopran (yHIamMeHTaTILHOTO XUMHUYECKOTO 00pa30BaHUS
ChemNet. Xumunueckas nundopmainronHas cetb: Hayka, oOpazoBanue, TEXHOJIOTUN

2. http://www.alhimik.ru TTone3nbie coBeTbl, 3(HEKTHBIC OIBIThI, XUMUYECKUE HOBO-
CTH, BUPTYaJIbHBIA PENIETUTOP, KOHCYJIBTAIIMH, Ka3yChl U JISTICYChl, UCTOPUS XUMUHU.

3. http://c-books.narod.ru JInteparypa mo Xumum.

4. http://formulad44.narod.ru Kypc opranmdeckort xumuu 3a 10-if kmacc. [locranoBka
onbITOB. Kitacchl OpraHndeckux COEAMHEHUN, TeCTHpOoBaHUE. buorpaduu 3nameHu-
THIX YUCHBIX.

5. http://experiment.edu.ru EcrecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI: Xumusi. Koekius
Poccuiickoro o6mieodpa3oBaTeabpHOTO MopTaia

6. http://www.chemport.ru Xumuueckuii nopran ChemPort.Ru
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Paszpnes 7.11epedyeHnb TUIEH3MOHHOIO IPOrPAMMHOIO o0ecneyeHus, HHpopManu-
OHHBIX CIIPABOYHBIX CHCTEM M NPOodecCHOHAIBbHBIX 0a3 JaHHBIX

Heo0xoauMblii KOMILIEKT JIMIEH3HOHHOT0 IPOrPAMMHOI0 o0ecnevyeHust

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

6. [Tporpammusblii koMiuieke AutoCAD
7. AatuBupyc Kaspersky Endpoint 10

IIepeyeHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

v' CopaBounas mnpasoBas cuctema «Koncynprant IDmoc»  http://
www.consultant.ru/.

Ilepeuennb npogeccHOHAIBHBIX 023 TaHHBIX

v’ Hayunas DnextponHas bubnuoreka https://elibrary.ru/
v' Jluteparypa 1o xumuu http://c-books.narod.ru

Paznen 8. Onucanue MaTepuaibHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM ISl OCY-
1IeCTBJIEHUs] 00Pa30BaTeJBLHOI0 NMPoIecca M0 JUCHHUILINHE

1. KaOuHeT 1J151 NpOBeleHUA 3aHATHH JIEKIMOHHOT0 TUIA, IPAKTUYECKNX 3aHA-
THH, VIS TEKYLIEro KOHTPOJIA U IPOMEKYTOYHOM aTTecTanum - kaduner Ne 4-10
(Poccusi, Pecnyoamka Jlarecran, 367008, r. MaxaukaJga, np-t Aiau-I'agku Axy-
HIUHCKOrO0, 202, yueOHbIil kopmyc Ne2).

Ilepeuensv ocrnosnozo odoopyoosanus:

Kommiekt yuebHoit mebenu Ha 30 mocajouHbIX MECT.

Jlocka MenoBasl.

Habop nemoHCTpalimoHHOTO 000pYyA0BaHUs: MPOEKTOP, EPCOHATBHBIN KOMITBIOTEP
(MOHOOJIOK) ¢ JOCTYNIOM K ceTH MIHTEepHET U KOPpIOpaTUBHON CETH YHUBEPCUTETA,
ObC «Ynuepcurerckasa oudbnoreka ONLINE» (www.biblioclub.ru), 9bC «3bC
Opaiit» (wwwbiblio-online.ru).

Ilepeuens yueono-naznaonvlx nocoouii:

1. KoMIieKThI TaOIHIl IO TEMaM JIUCIUIIINHBI

2. Crena - Xumuyeckue (popmyJsibl 1751 pelieHus pacyeTHBIX 3a/a4,

3. Moaenu:

Kpucrammueckas pemerka NaCl
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Kpucrannuueckas pemerka Mg
Kpucrammueckas pemerka rpadura
HaGop Mozeneli aToMOB /1J1s1 COCTaBJIEHUS MOJIeTer
Mopens monexyns! JJHK
Kpucramnmnueckas pemerka Fe
4. KOMIUIEKT 3JIEKTPOHHBIX WIUTFOCTPATUBHBIX MAaTEPUATIOB MO JUCLUILIIMHE.
Jlabopamopnoe ob6opyooeanue u npudopui:
Anmapar st JUCTUIUISIIIAYA BOJIbI
Becbl yueOHbIE ¢ pa3HOBECAMHU
Harpesarenu neMoHCTpallMOHHBIE
[xad cymmabHbIN
[InuTka anekTpuueckas
CnuproBka nabopaTopHas
HaGop 1o 35nekTpoXxuMun 1IeMOHCTPALIMOHHBIN
Annapar Kunna
l'azometp
Boponka nenvurenbHas
Anmapat a1 MoJy4eHus ra3a
Harpesatens npobupox HITIIII
bropetka 25 mi.
XO0J0AUIBHUK C MIPSAMON TPYOKOH
Komriekt TpyOoK coeqMHUTEIbHBIX
[marenu, moxku haphopoBbie
Hab6op crexnsHHBIX TpyOOK
[ItaTuB 1aOOpaTOPHBI KOMOMHUPOBAHHBIN
[ItaTuB 117151 AEMOHCTPAITMOHHBIX TPOOUPOK
JloKU Jy1s1 COKUTaHUS BEIIECTB
Crynka dapdopoBas ¢ mecturkom
Habop nocyib! AJist peakTHBOB
[ItatuB st TpoOUPOK
Boposnka npocras KonycooOpa3Has
[IpoOupku
Kosn6b1 koHnueckue
Koi1051 m10CKOJOHHEIE
Kon6e1 mepHbIC
HaGop nmocy bl ¥ mpuHaUIeKHOCTEN AJ1 padOThI C MAJIBIMU KOJIMYECTBAMHU BEIIECTB
(HIIM)
CrakaH XUMHYECKUN
Yamm kpucTauM3auoHHbIe
Yamika papdopoBasi BeITapUTEIbHAS
Hunueap u3mMepuTenbHbIN
Komrmekt apeomeTpoB
Komriekt m1abopaTopHBIX TEPMOMETPOB
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JIoKKa U1 COKUTaHUs BEIIESCTB
Kanenpuuma
AJnicopO1IOHHAsI KOJIOHKA

2. ITomemenne st camocrositesibHOM padoTel Ne 1-2 (Poccusi, Pecnnydsiuka Jlare-
craH, 367008, r.MaxaukaJja, np-t Ajau-I'agku AkymmHckoro, 20a, yaeOHbIH
Kopmyc Ne 3).

Ilepeuensv ocnoenozo obopyoosanus:

[TepconanbHbIe KOMITBIOTEPHI C JOCTYIIOM K CeTH VIHTepHET U B 3JIEKTPOHHYIO
nH(OpMaIIMOHHO-00pa30BaTebHYIO Cpeay By3a — 15 ex.

Ilepeuensv ucnonbvzyemozo npozpammHozo obecnedeHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

6. IIporpammusbiii komiiekc AutoCAD

3. bubanoreka, YUTAJIBHBIN 347 ¢ BbIX0A0M B ceTb UHTepHeT (Poccus, Pecny0-
auka Jlarecran, 367008, r. MaxaukaJua, np-t Ajau-I'agxun AKyIIHHCKOro, 20)
Ilomewenue, ocnawennoe:

- IEPCOHAIbHBIMU KOMITBIOTEPAMHU C IOCTYIIOM K ceTH VIHTEPHET U B 3IEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTENIbHYIO CPEAY By3a.

- CIEIUAIM3UPOBAHHON MEOEbI0, CTEeIIAXKaMHU JIJIsl XpaHEHUs YUYEOHOM JINTepaTyphI.
Ilepeuensv ucnonvzyemozo npozpammuozo odecnedeHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

6. IIporpammusiiikomiuiekc AutoCAD

4. AxtoBblii 3271 (Poccusi, Pecmyoauka Jlarecran, 367008, r. MaxaukaJsa, np-t
Anu-TI'agxu AKyIIHHCKOr0, 20)

Ilomewenue, ocnawieno:

- MSITKHE Kpecia, MPOeKTop.
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Pa3nen 9. O0pa3zoBare/ibHbIe TEXHOJIOTHHA
B nmensx peanuszanuu KOMIIETEHTHOCTHOIO IOAXOJA IPEIyCMAaTPUBAECTCS IIH-
POKO€ HCIOJIb30BaHWE B OOpa3oBaTEIbHOM IMPOLIECCE AKTHUBHBIX M HMHTEPAKTHBHBIX
dbopm mpoBeaeHUsT 3aHATUN (pa30opa KOHKPETHBIX CUTYyallui, MCUXOJIOTHYECKUX U
UHBIX TPEHUHIOB, IPYIIOBBIX TUCKYCCHUI) B COYETAHHHM C BHEAYJAUTOPHOU paboTOM
st GOPMUPOBAHMS U Pa3BUTUS OOUIMX U MPOGECcCHOHANBHBIX KOMIETEHINN 00Y-
YarOIINXCS.

Jlekuu B MyJbTUMEAUNHBIX U MHTEPAKTUBHBIX ayJIUTOPHUSAX COMPOBOXKIAKOTCA
SKpPaHHBIMU CJIaliJaMU U CXEMaMH, TEKCTOBBIM KOMMEHTapUeM I0 TeMaTUKe y4eOHOTro
3aHSTHSL.

CeMHHapbl MOTYT MPOBOAMTHCS B ayJIUTOPUM C MHTEPAKTHUBHOM JOCKOW M HC-
MI0JIb30BAHUEM CHUCTEMBI OJIML-OMPOCOB CTYJIEHTOB. B Xoa€e M3ydeHHs JUCLUIUIMHBI
MPUMEHSIOTCS Pa300p XO034WCTBEHHBIX CUTYyalUi, JUCKYCCUU, TPOBOJATCS UHIAUBUY -
aJbHbIE KOHCYJIBTALMN U BbIJ1a4a JOMAIIHUX 33 JaHUMN.

Bce ¢hopmbl 3aHATHI COBMEILIAIOTCS ¢ BHEAYIUTOPHOM pabOTOM CTyAEHTOB (BBI-
NOJIHEHUE JOMAIIHUX 3aJaHHi, TOMAaIlIHEE TECTUPOBAHUE, U3YUYECHHE OCHOBHOM M J0O-
MOJIHUTEILHOM JINTEpaTyphl).
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