AHHOTAIIAS PABOYEN ITPOT'PAMMBI YYEBHOM JUCHIIIMHBI OBIIIEOBPA30OBA-
TEJBHOI'O HTUKJIA
OVY/1.10 Xumus

1.1. OO0aacTh NpUMeHeHUs] YUeOHOH JUCTUTNITHHBI
Pabouas mnporpamma y4eOHOW MMCHMIUIMHBI «XUMUS» SBISICTCS YacThlo 00pa3oBaTEIbHOW MPOTPaMMBI B
cootBeTcTBHH ¢ OT'OC 1o nmporpammam NMOArOTOBKHU CIIENMATINCTOB CPEAHETO 3BEHA!

09.02.01 «KKoMnbroTepHbIe CHCTEMbI M KOMILJIEKCHD)

11.02.02 «Texunueckoe 00C/TyKHBaAaHUE H PEMOHT PaAN03JIeKTPOHHON TEXHUKH (110 OTPACIAM)»

1.2. Mecto y4eOHOW JUCHMILUIMHBI B CTPYKType OCHOBHO# mnpodeccHoHAIbHOII 00pa3oBaTe/IbHOM
NporpamMMbl: JaHHas UCIUILTHHA OTHOCUTCS K 00111e00pa3oBaTeIbHBIM 0a30BBIM YUCOHBIM IIPEAMETAM.

1.3. Ileau u 3agauu

Conepxanue porpaMMbl « XHMHs HAIIPABIICHO Ha JIOCTHIKCHUE CIIEYIONIHNX IeJIei:

* (opMHpOBaHUE y 00YUAIOIIUXCS YMEHHS OLICHUBATH 3HAYMMOCTh XUMUYECKOTO 3HAHHUS JIJISI KOKIOTO YelIOBEKa;

* (opMupoBaHUEe y 00yUYArOIIUXCS IIEJIOCTHOTO MPEACTABICHUSI 0 MUPE M POJIM XUMHU B CO3JIaHHMH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTUHBI MHUPA; YMEHHUS OOBSCHATh OOBEKTHI M MPOIIECCHI OKPYKAIONICH NEeHCTBUTEILHOCTH:
MIPUPOTHOM, CONMATBHOMN, KYIbTYPHOM, TEXHUYECKOU CPEJIbI, — HMCIIOJIB3YS JIJISl 3TOT0 XUMUYCCKHUE 3HAHUS;

e pa3BuUTHE Y 00yUYAIONUXCS YMEHUN pa3inyaTh (GakThl U OIICHKH, CPABHUBATH OIICHOYHEIC BHIBO/IBI, BUJICTh UX CBS3b
C KPUTEPHUSMHU OLICHOK U CBS3b KPUTEPHEB C OMPE/CICHHONW CUCTEMOU IIEHHOCTEH, (POpMYIUPOBATh U 0OOCHOBHIBATH
COOCTBEHHYIO MTO3UIIHIO;

* MpHOOpeTeHNE 00YJAIIUMUCS ONBITA PA3HOOOPA3HON NEATEIBPHOCTH, TIO3HAHUS U CAMOTIO3HAHUST; KIFOUEBBIX
HaBBIKOB, UMEIOIUX YHUBEPCALHOE 3HAYCHHE ISl PA3JTUYHBIX BUJIOB JICATEIILHOCTH (HABBIKOB PEIICHUS MPOOIIeM,
NPUHSATHS PEUICHUI, TIOUCKA, aHalT3a U 00paboTKH HHPOPMAITUK, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB
HU3MEpPEHUN, COTPYTHAYECTBA, O€30IMacHOT0 0OpaIICHHS ¢ BEIIECTBAMH B TIOBCETHEBHOM YKM3HN).

OcBoenrie cozepxaHus Y4eOHOH TUCHUIUIMHBI «XHMHUsS», OOECHEeUUBACT JIOCTHIKEHHE CTYIEHTAMHU CIEIYIOIINX
pe3yabTaToB:

* IUYHOCMHBIX:

— YYBCTBO TOPJOCTH M YBaXXCHHUS K UCTOPHU W JOCTHXKCHUSM OTCUSCTBCHHON XMMHUYECKOW HAYKH; XMMUYCCKH
rPaMOTHOE TMOBEJICHUE B MPO(ECCHOHATHLHON JEATEILHOCTH U B OBITY IIPH OOpAIllCHUN ¢ XUMUYECKUMHU BEIICCTBAMH,
MaTeprataMy U MPOIeCcCaMu;

— TOTOBHOCTh K TPOIOJDKEHUIO O0pa30BaHUS ¥ IMOBBINICHHUS KBAIM(UKAIUU B H30paHHOW NPOQECCHOHATLHON
JIESATEIIbHOCTH U OObEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIICTCHITUHI B 3TOM;

— YyMCHHE WCIONB30BATh JIOCTHKCHUS COBPEMEHHON XHMHYECKOW HAYKHM WM XWUMHUYECKHX TEXHOJIOTHH JUIs
MOBBINICHHS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS B BEIOpaHHOW TIpodeccoHabHOMN e TeIbHOCTH;

* MemanpeomMemHplx:

— UCIIOJIb30BaHHUE PA3IMYHBIX BHJOB IO3HABATEIBHON JEATEIILHOCTH U OCHOBHBIX MHTEIUICKTYalbHBIX OIEpariii
(mocTaHOBKH 3a7a4u, (OPMYyITHUPOBAHUS THIIOTE3, aHAINW3a M CHHTE3a, CpaBHEHHWs, 00OOIICHUS, CHCTEeMAaTH3allHH,
BBISIBIICHUSI TPUYUHHO-CJICJICTBEHHBIX CBSI3€H, IOMCKA aHaloroB, (OPMYJIMPOBAHUS BBIBOJIOB) JUIS PEIICHHUS
MOCTABIICHHOM 3aj]1a4i, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHHs (HAONIOJCHHS, HAYYHOTO SKCHEPUMEHTA) JUIs
W3YYCHUS Pa3IMYHBIX CTOPOH XUMHYCCKHX OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBaThCs B MPO(eCCHOHANBHOM cdepe;

— WCIIOJIb30BaHUE PA3JIMYHBIX KCTOYHUKOB IS TMONyYEHUS XUMHUYECKOW WH(MOpMAIUH, YMEHHE OICHUTH €€
JOCTOBEPHOCTH JJIsl JOCTHKEHUSI XOPOLINX Pe3yIbTaToB B IpodeccroHansHoH chepe;

* HPEOMEMHBIX:

— cOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTe XMMUU B COBPEMEHHOW HAyYHOW KapTHHE MHPA; TOHUMAHHUE POJIH
XUMUHU B QOPMUPOBAHUU KPYro30opa U QyHKIIMOHATHHOM IPaMOTHOCTH YeJIOBEKa JUIS PEIICHUS MPAKTHYCCKHUX 33]1a4;
— BJAJICHHE OCHOBOIOJATAIONUMH XHUMHUYECKUMHU TIOHSITHUSMH, TEOPHSIMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMHU;
YBEPEHHOE MOJb30BaHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BIIQJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHHMS, UCTIOJNBE3YEMBIMH B XUMHUH: HaOJIOJICHUEM, OMUCAHUCM,
U3MEpEHNEM, DKCIIEPHMEHTOM; YMEeHHE 00padaThiBaTh, OOBSACHITH PE3yIbTAThl MPOBEJICHHBIX OIBITOB M JICNAThH
BBIBOJIBI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTH METO/IbI TIO3HAHUS NIPU PEIICHUH TPAKTHYECKUX 33134,

— cpOpMHUPOBAaHHOCTh YMCHHS JaBaTh KOJHMYECTBCHHBIC OIICHKH W TPOU3BOJIUTH PACUeThl MO XHUMHUYECKUM
(hopMyIniaM U ypaBHEHUSIM;



— BJaJeHHE NpaBWIAMH TEXHUKH 0€30MaCHOCTH P MCIOIb30BaHUH XUMUYECKUX BEIICCTB,;
— ¢(hOopMHpPOBaHHOCTh COOCTBEHHOH IO3MIMHU IO OTHOUICHUIO K XHUMHUYECKOH HHQOpMAaINH, MOJydyaeMOl H3
Pa3HBIX UICTOYHHKOB.

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOU JIEATEJIBbHOCTH CTYJAEHTOB
XapaKTepuCTHKA OCHOBHBIX BU/IOB [IeAATEIbHOCTH CTYIEeHTOB (HAa YPOBHe
Copnepxanne o0yueHns Y4eOHBIX JelCTBH)

BaskHeillue XuMH4ecKue |YMEHUE JaBaTh ONpEAENCHUE M ONEpUPOBATH CICAYIOUUMH XUMHYECKHMU
MOHATHS MOHATHUSAMU: BEIIECTBO, XUMHUYECKHH AJIEMEHT, aTOM, MOJIEKYJla, OTHOCHUTENIbHBIE
ATOMHAasi U MOJICKYJISIpHasl MacChl, HOH, aJUIOTPOIIMs, U30TOIbI, XUMHUYECKasl CBA3b,
JIEKTPOOTPULIATEIBHOCTh, BAJEHTHOCTb, CTENEHb OKHUCIEHHS, MOJb, MOJIApHAas
Macca, MOJLIpHBI 00beM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYJSIPHOIO U
HEMOJIEKYJIIDHOTO ~ CTPOCHMS,  PACTBOPBI,  DJICKTPOJIUT U HEIEKTPOJIUT,
IIEKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTEIb U BOCCTAHOBMTEINb, OKUCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOH 3P QEKT peakIiHu, CKOPOCTh XUMHUYECKOW PpEeaKIuH,
KaTaJIn3, XMMHUECKOE PaBHOBECHUE, YIIEPOAHBINA CKeNeT, (PyHKIHMOHAIbHAs TPpyIIa,

M30MCpUs, TOMOJIOTUA

(OCHOBHbIE 3aKOHBI
XUMWH DopMyIHpPOBAaHUE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB W IOCTOSHCTBA COCTaBa
BEIIECTB. YCTAHOBKA MPHUYUHHO-CICICTBEHHON CBA3M MEXIY COICpPKAHHEM 3THX
3aKOHOB W HANHCAHWEM XHMHUYecKuX (OpMyln W ypaBHEHHWH. YCTaHOBKa
SBOJIIOIIMOHHON  CYIIIHOCTH MEHCICEBCKOM U COBPEMEHHOH (OPMYIMPOBOK
nepuonudeckoro 3akona JI. M. MenneneeBa. OObsicHeHNE (U3MUECKOTO CMBICIIA
CHMBOJIMKH TIEPHOINICCKON TaOIUIbI XuMUIeckux diemeHnToB JI. M. Menneneena
(HOMEpOB 3JIEMEHTa, IEpHOia, TPYMIbI) W YCTAHOBKA MPHYUHHO-CIEACTBCHHOM
CBSI3U MEXKJY CTPOCHHEM aroMa U 3aKOHOMEPHOCTSIMHU HW3MEHEHHUS CBOMCTB
PIIEMEHTOB M 00pa30BaHHBIX UMM BEIECTB B NMIEPUOIAX U TPYIaX. XapaKTePUCTHKA
PIIEMEHTOB MaJbIX U OOJNBIIMX IEPHOAOB 1O HMX IOJIOKEHUIO0 B [lepuogamueckoit
cucteme JI. 1. Mennaencena

(OCHOBHBIEC TEOPHH XUMHH
'Y cTaHOBKa 3aBUCHMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT CTPOCHUS aTOMOB
00pa3yomuX UX XUMHUIECKHX 3JIEMEHTOB. XapaKTepUCTHKA BAKHEHIIINX THIIOB
XUMHAYECKHUX CBS3CH M OTHOCHUTENHLHOCTH 3TOH TUronorun. OObsiCHeHUE
3aBICHMOCTH CBOMCTB BEILIECTB OT X COCTaBa M CTPOCHUS KPUCTAIUTHYECKUX
petieTok. @opMyJIHpPOBKa OCHOBHBIX MOJIOKEHUNA TEOPUH IIIEKTPOJIUTHUECKOMN
TUCCOLMAIIY U XapaKTEPUCTHKA B CBETE ITOM TEOPHUU CBOWCTB OCHOBHBIX KJIACCOB
HEOpPraHWYEeCKUX coequHEeHnH. DOpMyINPOBKAa OCHOBHBIX MOJIO0KEHUH TEOPHU
XUMHUYECKOTO CTPOSHUS OPraHUYECKUX COEAMHEHNH 1 XapaKTepUCTHUKA B CBETE 3TOH
TEOpUU CBOMCTB OCHOBHBIX KJIACCOB OPTraHMYECKUX COETUHEHUH




Ba:kHeline BemecTsa u
MaTepHuaJibl

XapakTepuCTHKa COCTaBa, CTPOSHUS, CBOMCTB, IIONy4YeHUS ¥ TNPUMEHEHHUs
Bakaeimmx MetamuioB (IA um II A rpymm, amoMuHEs, Kele3a, a B €CTECTBEHHO-
HAYYHOM TpodUiIe ¥ HEKOTOPhIX 0-3JIEMEHTOB) U UX COeAMHCHUIN. XapaKTepHUCTHKA
cocTaBa, CTPOCHUS, CBOMCTB, MOJYUYCHHS W MPUMEHCHHS Ba)XKHEHUIIUX HEMETAJUIOB
(VIII A, VIIA, "V3A rpymn, a takke azora u docdopa, yriepona U KpeMHUs,
BOIOpOJA) M HMX COCOUHEHHUH. XapaKTepHUCTHKAa COCTaBa, CTPOCHHUS, CBOICTB,
[MOJlydeHUS ¥ TPUMEHCHUS BaXXHEWIIUX KIIACCOB YTIICBOJOPONOB (AJIKAHOB,
[UKJIOATIKAHOB, AaJIKEHOB, QJKHHOB, apeHOB) W MX Hauboyiee 3HAYMMBIX B
HAapOIHOXO3SMCTBEHHOM IDIaHE TIpe/CTaBUTeNell. AHaJOrMYHas XapaKTEePHCTUKA
BKHEHIIIUX MpPEJICTaBUTEIENH APYruX KJIacCOB OpPraHUYECKUX COEIMHEHMI:
METaHOlla M  OJTaHOJA, CIOXHBIX O(GHUPOB, IKHPOB, MBUI,  aJbJICTHIOB
(bopmanibaeTU0B U alleTalbJernaa), KeTOHOB (ameroHa), KapOOHOBBIX KHCJIOT)
(YKCYCHOW KHCIIOTBI, JIJISl €CTECTBEHHO-HAYYHOTO MPOQUIIS MPECTABUTENCH IPYTUX
KJIACCOB  KHWCJIOT), MOHOcaxapumoB (TJIFOKO3BI), JHCAaxXapuaoB (caxaposbl),
mosiMcaxapuuoB (Kpaxmalia v IeJUTI0NI03bl), aHWINHA, aMUHOKHCIIOT, OCITKOB, UCKYC-
CTBCHHBIX Y CHHTETUYECKHIX BOJIOKOH, KAyYyKOB, TUIACTMACC

XHMMHUYECKHH A3bIK
U CHMBOJIHKA

Vcrnosib30BaHue B yueOHOH U MPodecCHOHATBHON ASITEIPHOCTH XUMHYE-

CKHX TEPMUHOB U CUMBOJIMKU. Ha3BaHUe N3y4YEHHBIX BEUIECTB MO TPUBUAIBLHON WY
MEKIYHAPOJAHOM HOMEHKIAType U OTPaXXEHUE COCTaBa ATHUX COCIUHEHUU ¢
[MOMOIIBI0 XUMUYECKHUX (hopMya. OTpakeHUE XUMUYECKHX MPOIECCOB C MOMOIIBIO
YpaBHEHUH XMMHUYECKUX peaKIun

XHMHYecKHe peaKkuu

OOBsSCHEHUE CYIIHOCTH XHMHUYECKHX IMporeccoB. Kiaccudukamus XUMHUYECKHX
peakuuii Mo pa3lWYHBIM MPHU3HAKAM: YHCITy M COCTaBy MPOAYKTOB U PEareHTOB,
TerioBoMy 3(QeKTy, HampaBleHHO, (a3e, HATMYUIO KaTallu3aropa, W3MEHEHHUIO
CTETICHEeH OKHCIIEHUS 3JIEMEHTOB, O0pa3yIOIIMX BEHIECTBA. YCTAaHOBKA NMPHU3HAKOB
001I1ero W pa3INnIHOTO B TUIIOJIOTHH PEaKIIMK JIT HEOPTaHUIECKON U OpraHUICCKOMH
xuMuu. Knaccudunukanys BEIECTB W TPOIECCOB € TOYKH 3PEHHS OKHCIICHUS-
BoccTaHOBieHHA. (COCTaBIeHHWE ypaBHEHHH peaknmuid C TOMOIIBI0 METO.d
PIIeKTpOHHOTO OanaHca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTA XUMHYECKOH peaKiny
1 TIOJIOXKEHYSI XUMUYECKOTO PABHOBECHS OT Pa3IMYHBIX (PaKTOpOB

XuMHUecKHii YKcne-
pUMEHT

BrimoaHeHHE XUMHUYIECKOTO OKCIIEPpUMEHTA B IIOJJHOM COOTBETCTBHU C IIpa-
BUJIaMU  OE30ITACHOCTH. Ha6J’IIOI[eHI/IG, (bHKC&L[I/IH U OIIHMCAaHUC PE3YJIbTATOB
MPOBCACHHOI'O OKCIICPUMCHTA

Xumudeckasi HHQop-
Maiust

[IpoBeneHre CaMOCTOSATENIBHOTO TIOMCKA XWUMHYECKOH UWHPOpMAIMM C  HC-
[MOJIb30BAHUEM  PA3NUYHBIX  MCTOYHWKOB  (HAyYHO-TIONMYJISAPHBIX  W3JaHHIA,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB UHrtepHera). Mcmomp30BaHHE KOM-
MBIOTEPHBIX TEXHOJIOTHA JUIsi 00pa0OTKK M Mepelayll XUMHUISCKOH MHpOpMaIuU 1
e MPe/ICTABICHHS B PA3IMYHBIX (DopMax

Pac4yeTnl M0 XMMHYECKUM
(opMyJsIaM U ypaBHeHUAM

YcTaHOBKAa 3aBUCMMOCTH MEXAY KayeCTBEHHOM M KOJHWYECTBEHHON CTOpPOHAMMU
XUMHUYECKAX OOBEKTOB M MPOIECCOB. PellieHne pacdeTHBIX 3a/1ady M0 XUMUYECKUM
(hopMysiaM 1 ypaBHEHUSIM

[Ipo¢niasHoe u npo-
(eccuonaibHO 3HAYUMOE

COICPKaHue

OOBSCHEHUE XWMUYECKUX SIBJICHH, IPOUCXOISAIINX B NPUPOAE, OBITY W HA
OnpeneneHue  BO3MOXKHOCTEH — NPOTCKAHHWS  XUMHYECKUX
[MPEeBpaICHA B PA3TUYHBIX yclaoBusx. CoONI0ICHUE TPABUIT SKOJIOTHYC-

CKH TPaMOTHOTO TIOBEJICHUS B OKpykatomie cpene. OmeHKa BIUSHAS XUMAYECKOTO
3arps3HEHUST OKPYXKAaloIIeH cpelbl HAa OpraHu3M 4eJOBeKa M JPyrue JKUBBIC
opranu3Mbel. CoOmoeHre TIpaBuiI 0E30MMacHOTO OOparieHus C TOPIYHMH H
TOKCHYHBIMHM  BEIIeCTBaMH, JabopaTOpHbIM  oOopymoBanueM. IloarotoBka
[PACTBOPOB 3a/IaHHOW KOHIICHTpAIlMK B OBITY W Ha MPOM3BOJCTBE. Kpuruueckas
OIICHKA JIOCTOBEPHOCTH XHMHYECKOW WH(OpMAIMH, TOCTYMAaMEeHd W3 pa3HBIX
MICTOYHHUKOB.

IIPOU3BOJCTBC.




1.4. PexoMeHayeMoOe KOJIUYECTBO YACOB HA OCBOEHHUE MPOrpaMMbl AN CHUTIJIMHBI:
MaKCHUMaJIbHOM yueOHOH Harpysku oOyuatomerocss 117 waco, B ToM uucie:
00s13aTeNIPHON ayIUTOpPHOM y4yeOHOW Harpy3ku oOydaromierocss 78 4Yacos,
CaMOCTOSITEeTbHOM padoThl o0yvaromerocs 39 yacos.

2. KpaTkoe comep:kaHue TUCHHUIIIHHBI

Beeoenue

Paznen 1. O0mas u HeopraHuveckasi XuMms

Tewma 1.1.0cHOBHBIE TTOHSTHS U 3aKOHBI

Tema 1.2. Ilepuogmaeckuii 3axkon J.M1.MenneneeBa u [leproandeckasi cicTeMa XUMHIECKHX dJIEMEHTOB
Tema 1.3. CtpoeHue BemecTBa

Tema 1.4. Bona. PacTBopBI. DIEKTPOIUTHICCKAS TUCCOITUATIHS

Tema 1.5. Kimaccudukanus HEOpraHU4eCKUX COSANHEHUH.

Tema 1.6. Xumuueckue peakiiuu

Tema 1.7 MeTaiuisl 1 HEMETaILIbI

Paznen 2. Oprannyeckasi XuMust

Tema 2.1. OcHOBHBIE TOHATHSI OPTAHUYECKON XUMHUU U TEOPUS CTPOCHUSI OPraHUYECKUX COCTUHEHUN
Tema 2.2. YrneBoaopoas! U UX NPUPOAHBIE HCTOUHUKH

Tema 2.3. Kucnopoacoaepxarire opraHndecKue COeTMHECHUS

Tema 2.4. A3zoTcoaepskarniue opraaundeckue coeauaeHs. [loammepsr.
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