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1. MACIIOPT YYEBHOM JUCIHUATLJIMHBI «XUMMUSI»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMMbl
Pabouas mporpamma yueOHOM IUCIMITIMHBI «XUMHS» SBISETCS YaCThIO MPOTPAMMBI
IOATOTOBKH CHELHUAINCTOB cpenHero 3BeHa B coorBercTBuM ¢ PI'OC mo cnenmanbHOCTH
26.02.05 «Okcrutyatanusi CylOBBIX YHEPIeTHUECKMX YCTAaHOBOK» KBaNM(UKALUs — TEXHHK-
CyJIOMEXaHHUK.

1.2. MecTo y4eOHOI TMCUUILUIHHBI B CTPYKTYPe NMPOrpaMMbl MOJATOTOBKH ClleNHAJIH-
CTOB CpeJHero 3BeHa
Pabouas nporpamma no aucuumuinae «Xumus» (YI1.05) o0s3aTenbHOi yacThio 00111e00-

pa3oBaTeNbHOrO MKKJIa o0pa3zoBareabHO mporpammbl B cooTBeTcTBHM ¢ PI'OC CIIO 1o cnernu-
anbHOCTH 26.02.05 «OKcmmyaranus CyJOBbIX SJHEPTE€TUYECKUX YCTAHOBOK.

1.3. eau u 3aqa4u M3y4eHUs AUCUUILIMHBI

®opmupoBaHue y 00y4daroIIMXCsl MPEACTABICHUS O XMMHUYECKOW COCTaBISIOLIEH ecTe-
CTBEHHO—HAy4YHOW KapTUHBI MUpAa KaK OCHOBBI IPUHATHUS PELICHUN B KU3HEHHBIX U IIPOU3BOJI-
CTBEHHBIX CUTYaIUsIX, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJIHOM cperie.

3a1a4uy JUCLUIUINHBL

1) chopmupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPOIIECCOB U
ABJICHUI B OKPY’KaIOILEH cpelie, LeJIOCTHOW HaydYHOW KapTUHBI MUPA, B3aMMOCBSA3U U B3aUMO3a-
BHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIATH (OPMYJIbl HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB,
YPaBHEHUS XUMUYECKUX PEAKIMM, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH PE3YNbTAThl XUMHU-
YECKUX IKCIIEPUMEHTOB,

3) copmMupoOBaTH HABBIKH MPOBEICHUS MPOCTSHIIIMX XUMHYCCKUX IKCIEPUMEHTATbHBIX
UCCIIEIOBaHUN ¢ cOOJII0IeHHeM IpaBuil 0e30MacHOro odpalieHus ¢ BelecTBaMHu U jJadopaTop-
HBbIM 000PYZOBaHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HHPOPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX
VCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUS CBOCH EATEIBHOCTH U XUMHU-
YECKUX MPHUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOIECCOB,;

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTUKEHUN XMMUUYECKON HAyKH U TEXHOJIO-
THH JU1 pa3BUTHUS COLMAIBHON M MPOU3BOACTBEHHOH cdep.

1.4. KoinyecTBO 4acoB, OTBeICHHbIX HA H3yYeHHe TUCHHMIIUHBI
O0wem yueOHOH Harpy3ku — 86 gaca, B TOM 4ucCIie:
o0s3aTenbHas ayAUTOpHAast yueOHast Harpyska oOyuatorierocsi — 86 yacos,

2. PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIIUILIVHBI
W3ydyeHne AMCHUIIINHBI CIOCOOCTBYET (YOPMUPOBAHUIO CIEAYIOIIUX OOLIMX U MpodeccruoHAIb-
HBIX KOMIETEHIUH, a TaKk)Ke JIMYHOCTHBIX PE3yJIbTaTOB:

OO0umue u npodeccuoHATbHbIE KOMIIETCHITHT

Kon HaunmeHoBaHMe pe3yJibTaTa 00y4YeHUs

TCJIBHO K PAa3JIMYHBIM KOHTCKCTAaM

OK 01 | BeiOupare cnocoObl pemieHus 3aaa4 Npo(ecCHOHANBHOM NeSTeNTbHOCTH MPUMEHH-

HOU AesATENbHOCTHU

OK 02 | Mcnons30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAIM3a U WHTEpIpETau HHPOp-
MaluH, 1 WHHOPMAIIMOHHBIE TEXHOJOTHH ISl BHITOJHEHHS 3a/1a4 MpodeccHoHaIb-
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OK 04

D¢ GhEeKTUBHO B3aMMOJICHCTBOBATh U Pa0OTATh B KOJJIEKTHBE M KOMAH/IE,

OK 07

ConeiicTBOBaTh COXPAHEHUIO OKPYXAIOIIEH Cpenbl, PecypcocOepeKeHuo, MpuMe-
HSTh 3HAHHUSA 00 M3MEHEHHWH KJIMMaTa, MPHUHIUIIBI OCPEKIMBOTO TIPOU3BOJICTBA, (-
(EeKTHUBHO IEHCTBOBATH B UPE3BBIYAWHBIX CUTYAITUSIX

K 1.1

O0ecrieunBaTh TEXHUYCCKYIO JKCIINTyaTallUuI0 TI'JIaBHBIX JSHCPIE€THYCCKUX YCTAHOBOK
CyJHa, BCIIOMOTraTCJIIbHBIX MCXaHU3MOB U CBA3aHHBIX C HUMH CUCTCM YIIPABJICHUSA

JInyHOCTHBIE pe3yJIbTAThI

JIP4

[IposiBnsromuid U IEMOHCTPUPYIOLINK YBAKEHUE K JIIOIAM TPYAA, OCO3HAOLIUHI LIEH-
HOCTh cOOCTBeHHOTo Tpynaa. Ctpemsuuiica Kk GopMupoBaHHIO B CETEBOH cpejie JIuy-
HOCTHO U NMPO(heCCHOHATBHOTO0 KOHCTPYKTUBHOTO «IIM(POBOTO CIe1a

JIP13

I[CMOHCTpI/Ip}IIOIHI/Iﬁ FOTOBHOCTL M CIIOCOOHOCTH BECTH JUuajior ¢ ApyrumMu JIrOAbMH,
JOCTUI'aTh B HCM B3aMMOIIOHUMMAaHUA, HAXOAUTh O6H_[I/Ie LEJI U COTPYAHUYATh JIA UX
JOCTHIXXCHUS B HpO(bGCCHOHaHBHOﬁ JACATCIIbHOCTH

JIP14

[TposiBnsitolIUil  CO3HATENbHOE OTHOIIEHHUE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIIENTHOW MTPO(eCcCHOHALHOM 1 OOIIECTBEHHON ACSITETLHOCTH

. CTPYKTYPA U COJAEPKAHUE YYEFHON JUCITATLIAHBI

3.1. O6beM yueOHOH JMCHUIIHHBI M BHbI Y4eOHOH padoThl

Bun ydeOHoii pa6oThl Konuuecmeo uacos

MaxkcuMaJjibHasi ydeOHasi HAarpy3ka (Bcero)

86

Oobs13aTeibHAs ayIMTOPHAs yueOHasi Harpy3Ka (Bcero)

86

B TOM YHCJIC:

JICKIIUH

56

MPAKTUYCCKUC 3aHATHA

20

J'Ia60paT0pHBI€ 3aHATUA

10

CamocrosiTesibHasi padora o0y4yarouierocs (Bcero)

Koncyabranumn

IIpomeskyTOYHAs aTTeCTALNSA

Hrorosas arrecramus 1,2 cemectp — muddepeHInpOBaHHBIH 3a4€T

3.2. TemaTuyeckuii MJIaH U coJiep:KaHue Y4eOHOH AUCHMIIIMHBI

HaumenoBanue pa3-
JAeJI0B U TeM

Coaep:xanue yueOHOro MaTepuaJa, JjaboparopHbie padoThl M NPAKTH-
YecKHe 3aHATHSA

0O0nem
4acoB

Dopmu-
pyembIe
KOMIIe-
TeHIUH

1 cemecTp

Pa3gen 1. OcHOBBI CTPOCHHS BeLIECTBA

Tema 1.1 CpaBHeHnue
ATOMOB XMMHYECKHX
3JIEMEHTOB U NPHUPO-
J1a XUMHYECKOH CBfI-
31

Cojiep:xaHue y4eGHOro MaTepuaJia:

CoBpeMeHHast MOJieTb CTpoeHusl aToMa. CUMBOJIMUECKUH S3bIK XUMHUH. XUMHU-
YEeCKHI 3JIEMEHT. JJICKTPOHHAs KOH(purypamnus aroma. Kiraccuukanus Xumu-
YEeCKUX DJIEMEHTOB (S—, p—, d— smemenTsl). BaneHTHbIE 37eKTPOHBI. BaeHT-
HOCTb. DJIEKTPOHHAS MPUPOJA XUMHUUYECKOU CBA3U. DIEKTPOOTPULATEIBHOCTb.
Bunbl xuMudeckoil cBsi3M (KOBaJIEHTHAs, MOHHAS, METAITHYECKas, BOJOPOJ-
Has) ¥ CIOCOOBI €€ 00pa3oBaHMs.

IpakTuyeckas padora

Pemenne 3amaHuii Ha WCHOJIB30BAHUE XMMUYECKOH CHMBOJHMKH M Ha3BaHHNA
COCIIMHCHUI MO HOMCHKIIATYpPE MEKIYHAPOIHOTO CO3a TEOPETHYCCKOU H
MPUKIIAJHOW XMMHUU M TPUBUAIBHBIX HA3BAHUU IS COCTABJICHUS XUMHUCCKUX
(hopMyIT IBYXaTOMHBIX COeIUHEHUH (OKCHIIOB, CYIb(OUIO0B, TUAPHUIOB U T.I.) H
JPYrux HEOPraHWYeCKHX COCIMHEHHH OTACNbHBIX KiaccoB. IIpakTuueckue
3aJ[aHusl Ha YCTaHOBJIGHUE CBSI3M MEX/y CTPOCHHEM aTOMOB XUMHYECKUX 3JIe-
MEHTOB M MEPUOANYECKUM M3MEHEHHUEM CBOWCTB XUMHUYECKUX JJIEMEHTOB U MX

5
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COC,HI/IHGHI/Iﬁ B COOTBCTCTBUMU C ITOJIOXKCHUECM B HCpI/IO,HH‘{CCKOﬁ CUCTEME.

Tema 1.2. Ilepuonu-
YeCKHil 3aK0H U Ta0-
auna .. MengeJe-
eBa

I[pakTuyeckas padora

Ilepuoauueckas cucrtema xuMudeckux aneMeHToB JI.11. Menneneesa. @usuye-
ckuit cmpicn Ilepuommaeckoro 3akoHa [I.M1. MenneneeBa. 3aKOHOMEPHOCTH
N3MEHEHHSI CBOWCTB XMMHUYECKHX 3JEMEHTOB, 00Opa3yeMBIX MMM IPOCTBIX H
CIIO’KHBIX BEIIECTB B COOTBETCTBUM C IOJIOKEHHMEM XMMHYECKOTO DIIEMEHTA B
[lepnoguueckoii cucreMe. MUpOBO33pEHUECKOE U HaydyHOE 3HaueHue Ilepuo-
mmaeckoro 3akoHa J[.V1. Menneneesa. [Iporaossr [I.11. Mernneneesa. OTKpbITHE
HOBBIX XMMHYECKHX DJIEMEHTOB. PelleHne MpakTHKO-OPHEHTUPOBAHHBIX TEO-
peTHYECKHX 3aJaHUi Ha XapaKTepU3alHi0 XUMUUECKUX 3JeMeHToB «Mertanu-
Yyeckue / HeMEeTaNIMUeCKHe CBOWCTBA, DJIEKTPOOTPHUIATEILHOCTh XMMUYECKUX
OJIEMCHTOB B COOTBCTCTBHUU C UX IJICKTPOHHBIM CTPOCHHUCM M IIOJIOKCHUEM B
NEPUOJUYECKON CUCTEME XMMHUUYeCKUX dieMeHToB 1.1, Menpaeneesay.

OK 01
OK 02
OK 04
OK 07

Pasnen 2. XumMnueckne peakuuu

2.1. Tunbl xXuMHYe-
CKMX peaKkuui

Coaep:xkanue yueOHOro MaTepuaJa

Krnaccuukamus u TAIB XUMHYECKUX PEaKIMA ¢ y4acTHEM HEOPTaHMYECKUX
BemecTB. CocTaBieHNEe YpaBHEHUH PEaKIMii COCTUHEHUS, Pa3IOKCHHUS, 3aMe-
IIeHUs, 0OMEeHa, B TOM YHCJIe TOPEHUS, OKICICHUI—BOCCTAHOBJICHHUS. Y paBHe-
HUS OKHCIICHUSA—BOCCTaHOBICHU. CTeneHb okucieHnss. OKUCINUTENb U BOCCTA-
HoBUTeNb. COCTaBlIieHHE YPaBHEHHM OKHCIUTEIHbHO—BOCCTAHOBUTENBHBIX pe-
Ak METOAOM IEKTPOHHOTo GanaHca. OKHUCIUTEIbHO—BOCCTAHOBUTEIBHBIE
peakuuyd B TpHUpOJEe, MPOU3BOACTBEHHBIX MPOLIECCAX U KUIHEACSITEIbHOCTU
OpPTaHU3MOB.

IIpakTHyeckas padora

KonnuectBenHsle oTHOMIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B
XUMHUM U PAcU€Thl [0 YPABHEHMSIM XUMUYECKUX peakiuil. Moib Kak eluHuna
KOJIMYeCTBa BelecTBa. MouisipHas Macca. 3aKOHBI COXPaHEHHsI MacChl U 3HEp-
rud. 3akoH ABoraapo. MossipHbIii 006€M razoB. OTHOCHTENBHAS IUIOTHOCTH
ra3oB. Pacu€rbl 10 ypaBHEHUSAM XUMHUYECKUX PEAKIMM C UCIIOJIB30BAHUEM Mac-
cbl, 00b&Ma (HOpMaJIbHbIE YCIIOBHS) ra30B, KOJIMYECTBA BEIECTBA.

OK 01
OK 02
OK 04
OK 07

Tema 2.2. DJieKTpo-
JINTHYECKAS] JUCCO-
NHANMHS W HOHHBIN
o0MeH

Coaep:xanue yue0HOT0 MaTepuasa

Teopust >MEKTPOIUTHYECKON auccoruanui. MoHbI. DIEKTPOJIUTHI U HEIJIEK-
TpoiuThl. Peaknuu moHHOTO 0OMeHa. CocTaBieHHE peakIMii HOHHOro oOMeHa
IIyTEM COCTABJICHUS WX TIOJIHBIX M COKpAIIEHHBIX MOHHBIX ypaBHeHMH. Kuc-
JIOTHO—OCHOBHBIE peaklny. 3a/JaHMsI Ha COCTABJICHNE HOHHBIX PEaKIHi.

OK 01
OK 02
OK 04
OK 07

Pa3pnen 3. Crpoenue u CBOMCTBA HEOPraHMYeCKHX BelleCTB

Coaep:xanue yue0HOT0 MaTepuasa

Tema 3.1. Kuaccn-
(uxkanusa, HomeH-
KJIATypa U CTPOeHHe

[Ipenmer Heopranuwdeckoit xumun. Kiaccupukamuss HEOpPraHHYECKUX Be-
mectB. [Ipocteie u cioxHble BemiecTBa. OCHOBHBIE KIIACCHI CIOXHBIX Be-
miectTB (OKCHIBI, OCHOBAaHUS, KUCIOTHI M COJIM). B3amMOCBS3bp HeopraHHue-
CKMX BellecTB. ArperaTHble COCTOSHUS BellecTBa. Kpucraminueckue u
amop(dHbIe BemecTBa. THITHI KPUCTAIUTMUECKUX PEIIETOK (aTOMHAs, MOJIEKY-
JISIpHAs, MOHHAS, MEeTAJIMYecKast). 3aBUCHMOCTh (PM3NYECKUX CBOICTB Bellle-
CTBa OT TUIA KPUCTAIUIMUECKON PEHIETKH. 3aBUCUMOCTh XUMHUIECKONU aKTHB-
HOCTH BEIIECTB OT BUJIa XUMHUECKOW CBSA3M U THUIA KPUCTAJUTMUECKON peréT-
kd. [IpuanHBI MHOT0OOpa3ns BEIIECTB.

HEOPraHNIE€CKUX

IIpakTHyeckne 3aHATHSA

BCIIECTB

HOMCHKHaTypa HEOPraHNYCCKNX BCHICCTB: Ha3BAHUA BEIIECTB HMCXOJA M3 HUX
XMUMHUYECKOH (hOPMYJBI WM COCTABICHHE XMMUYECKOH (OpMYIBI MCXOS W3
Ha3BaHWs BemlecTBa 1o MexayHapoaHoit (MIOITAK) winu TpuBHadbHOW HO-
MeHKJIaType. PeleHne NpakTU4ecKuX 3aJaHuil Mo Kiaccu(uKanuu, HOMEH-
KJIaType W XUMHUYECKHM (OpMyJiaM HEOPraHMYECKHUX BEIECTB Pa3JIMYHBIX
KJ1accoB (yrapHbId ra3, YIIICKHCIIBIN ra3, aMMHaK, raméHasi W3BeCTh, Heramié-
Hasl M3BECTh, MUTHEBAs COJMA W JPYTUX): HA3bIBaTh U COCTABIISATH (POPMYIIBI
XMMHUYECCKHX BEIICCTB, OMPEACISATh MPUHAMICIKHOCTh K Kiaccy. MCTOUHUKU
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XMMHUUYECcKOi MHpopMaimu (cpeacrtBa MaccoBod MHpopmaiuu, MHTEpHET 1
apyrue). I[Touck mHbOpManuy No Ha3BaHUSIM, HICHTU(PHUKATOPAM, CTPYKTYp-
HBIM (pOpMyIIaM.

Tema 3.2. ®usuko-
XHMHYECKHE  CBOJ-
cTBa HeOpranmye-
CKHX BelIeCTB

Conep:xanue yue0HOro MaTepuasa

Mertammer. O6ume Qu3mdecKie U XUMHYECKIE CBOMCTBa MeTayuioB. CIIOCOOBI
NOJTy4eHHs. 3HaUCHHEe METAJUIOB U HEMETAJJIOB B IIPUPOAE U KHU3HEIEeATeIbHO-
CTH 4YeJIOBEKa M OpraHu3MoB. Kopposusi MeTayioB: BUIBI KOPPO3HHU, CIIOCOOBI
3aIIMTH] METAJUIOB OT KOPPO3HH.

Hemeramnbsl. O0mie ¢u3nyeckne U XMMHYECKHE CBOWCTBA HEMETasIoB. TH-
nuyHbele cBoiictBa HemeTawoB 1V — VII rpynn. Knaccuduxanust 1 HomMeHk1a-
Typa COeIUHEHHH HeMeTauioB. KpyroBopoThl OHMOTE€HHBIX 3JIEMEHTOB B IPH-
pore.

XYUMUYECKUE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHWYECKUX BEUIECTB (OKCH-
JI0OB, OCHOBaHUH, KHUCJIOT, COJEeH U Jp.). 3aKOHOMEPHOCTH B HW3MEHEHUHU
CBOﬁCTB HpOCTI)IX BCUICCTB, BO}IOpOHHLIX CoeﬂHHeHHﬁ, BBICIIINX OKCHUIOOB U
THIPOKCHJIOB.

IIpakTnyeckune 3aHATHSA

CocTaBieHUe YpPaBHEHUH XUMHUECKUX PEaKIUil C yyacTHEM NPOCTHIX U CIO0XK-
HbIX HECOPIaHMYECKUX BEILECTB: METANIOB U HEMETAJUIOB; OKCUIOB METaJIOB,
HEMETaJUIOB U aM(OTEPHBIX DJIEMEHTOB; HEOPraHUYECKUX KHCJIOT, OCHOBAaHUMN
1 aM(OTEPHBIX I'MIPOKCUIOB; HEOPTaHUYECKUX COJICH, XapaKTEepU3yIOLUIUX HX
CBOMCTBa. PelieHne mpakTHKO-OPUEHTUPOBAHHBIX MPAKTHUYECKHUX 3aJaHUi Ha
CBOICTBa, COCTaB, IMOyUYeHHE M 0e30IacHOE HCIONB30BAHNE BaKHEHIINX He-
OpPraHUYECKHX BEUICCTB B OBITY W MPAKTUYECKOH JNEeSITEIPHOCTH YEIOBEKA.

OK 01
OK 02
OK 04
OK 07

Hroro

34

Cemecrp 2

Pasnen 4. CTpoeHue ¥ CBONCTBA OPraHU4eCKUX BelllecTB

Tema 4.1. Kuaaccn-
(pukanus, crpoenme
| HOMEHKJIATypa
OpPraHM4ecKHX  Be-
1ecTB

Coaep:xkanue yueOHOro MaTepuaJia

IlosiBeHue u pa3BUTHE OPraHUYECKOW XUMHUU Kak Hayku. IIpenmer opranuue-
CKOM XMMHHU. MecTO U 3HaU€HHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEH-
HBIX HayK. XMMHYECKOE CTPOEHHUE KaK MOPSIOK COEAMHEHHs aTOMOB B MOJE-
KyJIe COTJIaCHO MX BaleHTHOCTH. OCHOBHBIE MOJIOKEHHUS TEOPHU XUMHUYECKOTO
CTpOEHUsl OpraHndeckux coeanHeHud A.M. BytnepoBa. YriaepoaHslil ckener
OpPraHNYeCKOl MOJEKYyJbl. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XUMHUYECKOTO
cTpoeHHss MouieKysd. M3omepus u m3omepsl. [loHsATHE O (QyHKIHMOHAIBHOMN
rpynme. Panukan. TIpuHIMNBL KiIacCH(UKALMKE OPraHUYECKUX COETUHEHHH.
MexayHapoaHas HOMEHKJIATypa M MPHHIUIB HOMEHKJIATYPHl OpPraHMYECKHX
coenunenuit. [lonarre 06 a30TcomepKanIuX COSAUHEHUAX, OMOTOTUIECKH aK-
THUBHBIX BEIIECTBax (yTIeBOMAAX, KUpax, OenKax U Jp.), BRICOKOMOJICKYIISIPHBIX
COETMHEHUSIX (MOHOMED, TIONUMED, CTPYKTYpPHOE 3BEHO).
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IpakTuyeckas padora

Homenknarypa OopraHMYecKHX COEIMHEHHH Pa3IMYHBIX KJIaccoB (HACHILIECH-
HBIC, HEHACHIIIEHHBIE W apOMAaTHYECKHE YTIEBOJOPOABI, CIHPTHI, (EHOJHI,
QIBIETUBI, KETOHBI, KapOOHOBBIE KUCIOTHI H 1p.). CocTaBleHHE TONHBIX U
COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYNT OPraHWYECKHX BEIIECTB OTAEIHHBIX
KJIACCOB, MCIIOJb3Yysl MX HAa3BaHMs 10 CUCTEMATHUYECKONM M TPUBHAIBHOM HO-
MEHKJIaType (STHIIEH, aleTwIeH, MUIEeprH, (HeHoN, GopMalbIeTHa, YKCyCHAas
KHCJOTa, TMIuH). Pacu€rer npocreiimeit GopMyIsl OpraHHYECKONH MOJICKYIIBL,
MCXOJs N3 3JIEMEHTHOTO cocTasa (B%).

OK 01
OK 02
OK 04
OK 07

Tema 4.2. CBoiicTBa

Coaep:xkanue yueOHOro MaTepuasa

OK 01




OpPraHU4YecKUx  Co-
eINHeHn i

OU3NKO—XUMHUYECKHE CBOWMCTBA OPraHMYECKUX COCAMHEHUH pa3jIMuHBIX Kilac-
coB (ocoOeHHOCTH Kiaccu(UKalUy U HOMEHKJIATypbl BHYTPH Kilacca; TOMOJIO-
THYECKUH P ¥ o0mias ¢popmynna; n3oMeprs; Gru3ndecKkne CBOUCTBA; XAMUYe-
CKHe CBOHCTBA; CIOCOOBI OTYICHNU):

— TpeeNbHbIe YIIICBOAOPOAL! (aJKaHbl M LUKIOANKaHbl). ['opeHne MeTaHa Kak
OJVH M3 OCHOBHBIX HCTOYHHKOB TEIlIa B IPOMBIIUICHHOCTH U ObITYy. CBOHCTBA
HpeneNbHBIX YIIeBOAOPOA0B, HAXOXKICHNUE B IPUPOAE U IIPUMECHEHHUE aJIKaHOB;
— HeTIpeZeNIbHbIC (QJIKSHBI, AJKUHBI, aJKaJHeHbI) H apOMAaTHYCCKHE YIIIEBOXO-
poxapl. T'opeHue anerwieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYypHOTO IJIAMEHU
JUISI CBAPKU M PE3KH METAJUIOB.

— KHCIIOPOJICOJICPKAIIIE COCTUHCHUS (CITUPTHI U (PEHOITBI, KapOOHOBBIC KUCIIO-
ThI ¥ 3(UPHI, ABACTHIBI U KETOHBI, )KUPHI, yIIIeBobl). [IpakTudyeckoe mpume-
HEHHE OSTWICHTIHUKOJS, TiunepuHa, ¢eHona. [IpuMenenue ¢opmanbaerusa,
alleTaNbJeTUAa, YKCYCHOW KHCIIOTHI. MBLIa KaK COJHU BBICHIMX KapOOHOBBIX
KHCJIOT. Moroliye cCBONCTBA MbLA.

— a30Tco/iepIKaIUE COeNMHEHUS (aMUHBI U aMUHOKHCIIOTHI, Oenku). Bricoko-
MOJICKYJISIDHBIE COETUHEHHS (CHHTETHYECKHE W OWOJOTHYECKH —aKTHBHBIE).
MoHoMmep, mosnumep, CTpYKTypHOe 3BeHO. [lonmmepusarus 3TuieHa Kak oc-
HOBHOE HaIpaBJICHUE €TO UCIIOIb30BaHMUS.

l'eHeTHUecKast CBA3p MEXKIY PazIMYHBIMHU KIIACCAMH OPTaHWYCCKHUX COCIUHE-
HUIA.

OK 02
OK 04
OK 07

IIpakTnuyeckas padora

CBoiicTBa OpraHMYECKUX COEIMHEHHHM Pa3IMYHBIX KJIAacCOB (TpUBHAIbHAS U
MEXIyHapOaHast HOMEHKJIAaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOIy4EHHS):
TpeenbHbIe (ATKAHBI U IUKIOAIKAHbBI), HEMPEACIbHbIC (AJIKEHBI, aJIKUHBI, al-
KaJWMeHbI) U apOMaTHIECKUE YIIEBOMOPOIbI, CIMPTHI U (HEHOINBI, KapOOHOBBIE
KHCJIOTHI U 3(UPHI, albACTUAbl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKO-
MOJIEKYJISIPHBIE COENMHEHMs. 3aJaHusl Ha COCTABIICHHE ypaBHEHUI XUMHYe-
CKHX PEaKIHH C y4aCTUEM OPraHMYECKHX BEIECTB HA OCHOBAHUU MX COCTaBa U
CTPOEHUSL.

CocraBneHne cxeM peakiuii (B TOM 4HCIIE 10 IPEUIOKESHHBIM LIEMOYKaM IIpe-
BpaIlleHUH), XapaKTePU3YIOUMX XUMHUYECKHE CBOMCTBA OPraHUYECKHUX COEIH-
HEeHUI Pa3IMYHbBIX KJIACCOB, CIIOCOOBI X MOJYYEHUs U Ha3BaHHE OPraHUuECKHX
COEIMHEHUH 110 TPUBUAIBHON MIU MEXAYHapOIAHON CUCTEMAaTU4eCKOH HOMEH-
KjaType. PenieHue mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOMCTBA OPraHUYECKUX COEIMHEHUN Pa3IM4HbIX KJIACCOB.

JlabopaTopHble padoThl

IIpeBpalieHuss OpraHudeCcKuX BELECTB IIPU HATPEBAaHUU.

ITonyyeHnue 3THIIEHA U U3YyYEHUE €TO CBOMCTB.

MopenupoBaHue MOJIEKYJI M XMMHUYECKUX INPEBPALLEHUI Ha IPUMEpE 3TaHa,
STWIEHA, AllCTUIIEHA U JP.

OK 01
OK 02
OK 04
OK 07

Tema 4.3. HUpentn-
(pukanua opranmye-
CKHX BeNmIecTB, HX
3HAYeHHe U IpHuMe-
HEeHHe B OBLITOBOH H
MPOU3BO/ICTBEHHOM
eATEJbHOCTH 4eJI0-
BeKa

Coaep:xanue yue0HOT0 MaTepuasa

Buoopranmueckue coenuHeHus. [lpumenenne u OHOJIOTHYECKast POJIb YIIIEBO-
noB. OKHCIIEHNE YTIIEBOIOB — UCTOYHHUK IHEPTHH JKUBBIX opraHu3zmoB. Obma-
CTH TPUMEHEHUS aMHUHOKHCIOT. [IpeBparieHne OEIKOB MUIIM B OpraHH3ME.
buonoruueckue ¢yHkiuu OenkoB. buonormueckue ¢GyHKIUM XUPOB. Poib
OpPraHWYECKOHM XMMHHU B PEIICHIH MPoOJIeM MUIEBOH 6e301MacHOCTH.

Ponp opranmueckoil XUMHUH B peHIeHUH MpobieM »HepreTHIecKor 6e30macHo-
CTH, B PAa3BUTUU MEIUIIUHBI, CO3JTAaHNN HOBBIX MAaTCPHUAJIOB, HOBBIX HCTOYHHUKOB
SHepruM (ajJbTepPHATHBHBIE HCTOYHUKH dHepruu). OmacHOCTh BO3JIEHCTBHS Ha
KMBBIE OPraHU3Mbl OPTaHWYECKUX BEIIECTB OTAEIBbHBIX KIIacCOB (YIIIEBOIOPO-
JbI, CIHUPTHL, (PEHOJIBI, XJIOPOPTraHWYECKUE MPOM3BOJHBIC, ANBIAECTHIBI U Ip.),
CMBICH TOKA3aTessl NPEJeNIbHO JOMYCTUMON KOHIIEHTPALUU.

JlaGopaTopHbie paboThI

OK 01
OK 02
OK 04
OK 07




WnenTndukanus opraHuueckux COSAMHEHNH pa3IMuHbIX KJIacCoOB (Ha MpuMepe
ANIB/ICTUIOB, KpaxMmalia, YKCYCHOH KHCJIOTbI, OEJIKOB M T.I1.) C UCHOJIb30BaHUEM
nX (PU3NKO-XMMHYECKHX CBOMCTB M XapaKTEPHBIX KadeCTBEHHBIX PEAKIHH.
Henatypanuns Oenmka mpu HarpeBaHuu. L{BeTHbIe peakunn OenxoB. BosHWKHO-
BEHHE aHATUTHIECKOTO CHTHAJIA C TOYKH 3PEHHUA XUMHUIECKUX IPOLECCOB IPU
MPOTEKaHWN KAYECTBCHHOW pEaKkIWH, MO3BOJITIOMEH HACHTH(HHUINPOBATH
MIPEATI0KEHHbIE OPTaHNIECKUE BEIIECTBA.

Pazgen S. Kunernyeckue U TepMOAMHAMUYECKHE 32aKOHOMEPHOCTH NPOTEKAHHUS XMMHUYECKHX pPeaKuii

Copep:xaHue yuedOHOro MaTepuaJia

CKOpOCTh peakLuy U e€ 3aBUCUMOCTb OT Pa3JIMYHBIX ()aKTOPOB: MIPUPOJIBI pea-
THPYIOIIUX BELIECTB, KOHLUEHTPAIMH PearupyronuX BelecTB, TEMIEPATyphl 1
IUIOIIAH PEAaKIIMOHHOM MOoBEepXHOCTH. TermnoBbie 3G (HEKTE XUMUIECKHX peaK-
ouii. DK30— W dHAOTepMHUUYecKkue peaknuu. OOpaTHMOCTh peakuuii. Xummde- 2
CKOE PaBHOBECHE U €T0 CMELICHHE T10]] IeHCTBUEM Pa3INYHbIX (AKTOPOB (KOH-
LEHTpaLKs PearcHTOB WM NPOLYKTOB PEaKLH, JaBJICHHE, TeMIepaTypa) Uil

Tema 5.1. CkopocTh|CO31aHNA ONTUMANBHBIX YCIOBUHI NPOTEKaHUA XUMHYECKUX npoueccos. IIpun- OK 01
xumu4yeckux  peak-|oun Jle-IlaTenne. OK 02
nuid.  Xumudeckoe|I[IpakTuyeckas padora OK 04
paBHOBECHE. Pemenne mpakTHKO—OPHUEHTHPOBAHHBIX 33JaHUN HA aHANM3 (PAKTOPOB, BIIHS- 0K 07

IOIIMX Ha M3MEHEHNE CKOPOCTH XMMUYECKOH peakiiy, B TOM YHCIIE C TO3UIHH
9KOJIOTUYECKH LIEJIECO00Pa3HOTO MOBEICHUS B OBITY M TPYJOBOH AEATEIBHOCTH
B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBBSI M OKPY’KAIOIEH IPUPOTHOHN CPe/Ibl. 2
Pemenre mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUH HA NPUMEHEHHE IPHHIUIA
Jle-IllaTenpe A HAXOXKACHUS HANpaBJICHUS CMEILICHUS PaBHOBECHS XHUMHUeE-
CKOW peakluy U aHaiu3 (aKTOpPOB, BIHUSIOIIMX HAa CMENICHUE XHUMHUYECKOTO
paBHOBECHSL.

Pasnen 6. PacTBopbl

Coaep:xkanue yueOHOro MaTepuasa

PactBopenne kak ¢usnko-xumudecknii nporecc. PactBopsl. CriocoObl puro-
TOBJICHUS] pacTBOpPOB. PacTBoprMocTh. MaccoBast 107151 pacTBOPEHHOTO Belle-
ctBa. CMBICT TIOKa3aTelsisi MPeNesIbHO JIOIMyCTUMOM KOHLEHTPAMH U €ro Hc-
TI0JIb30BaHUE B OLIEHKE SKOJIOTHYECKOH Oe30macHOCTH.

Tema 6.1. lonsaTue o|IIpaBuia skonoruuecku uenecoo6pa3H0r0 IOBEJICHUS B 6LITy U TPYIOBOH Jesi- 2 OK 01
pacrBopax. Mcciie-| TEIBHOCTH B LIENAX COXPAHEHHUs CBOETO 370POBbS M OKPYKAIOIIEH MPUPOJHON OK 02
I0BaHHUe CBOMCTB |CPEIIbl; ONAaCHOCTh BO3JEHCTBUS Ha JKHUBbIE OpPraHU3Mbl OINpEEIEHHBIX Be- OK 04
pacTBopoB IIECTB. OK 07

Pemenne npakTuko-OpUEeHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA PAaCTBOPBHI, UC-
MI0JIb3yEeMBbI€ B OBITOBOM M MMPOU3BOACTBEHHOH JIESTEILHOCTH YEJIOBEKA.
JlabopaTopHble padoThI

[IpuroToBneHue pacTBOPOB 3aJaHHON KOHIEHTPALMU U OMpPENEICHUE CPEIbl 2
BOJIHBIX pacTBOPOB. PeleHue 3a7a4 Ha MPUTOTOBIICHHE PACTBOPOB.

Pa3nen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOI /1eSITEILHOCTH YeJI0BeKa
(npogheccuonanvno—opuenmuposannoe cooepiicanue)

Conep:xanue yue0HOT0 MaTepuasa

Hogelimuye 10CTKEHNST XUMUYECKOW HAYKH M XUMHUYECKON TEXHOJIOrMU. Poib

XUMHUH B 00€CTIEUCHUH YKOJIOTHYECKOH, YHEPTeTHUECKON U MUIeBON Oe3omac- 2
T 71. X HOCTH, pa3BUTHM MeauuuHbL. IIpaBuia moucka M aHain3a XMMHYECKOM HH- OK 01
ema 7.1. Xumusa B
6 OM3BO (opmanmu U3 pa3IMYHBIX HCTOYHHUKOB (Hay9YHAS M y4eOHO-Hay4YHas JTUTEPaTy- OK 02
BITY H TPOU3BOJI- N
y m p A pa, cpencTBa MaccoBoil nHpopmarun, cetb MHTEpHET). OK 04
CTBEHHOH JesATeb-
IIpakTnyeckas padora OK 07
HOCTH YeJI0BeKa K 1.1
ITorck u aHanM3 KecoB 0 MPUMEHEHUH XUMHUYECKUX BEIECTB U TEXHOJIOTHIl ¢ :
y4€toM Oyaymiei nmpodecCHoOHATBHOMN eATeThHOCTH. 2
[IpencraBnenne pe3yabTaTOB PEIICHUS KEHCOB B (hopMe MHHH—IOKIAJa C Ipe-
3eHTalueN.
HTtoro 52
Bcero: 86




3.3. [lepeueHb BONMPOCOB HTOTOBOI0 KOHTPOJISI 3SHAHUH

1 cemecmp

OCHOBHBIC XMMUYECKHUE TTOHATHS U 3aKOHBI

[Tepuonuueckas cucrema xumMuueckux sneMenToB J[.M.Menaeneena.
PacTBOpEI 271EKTPOIIUTOB.

Teopus 3AEKTPOIUTUYECKON JUCCONMAIIMN. MeXaHU3M JUCCOLUAIINH.
Jluccoumanus KMCIOT, OCHOBAaHUN U COJIEW B BOJHBIX pacTBOpax.
Crenens aucconuanuu. CHIIbHBIC U CTa0bIe JICKTPOIUTHI.

Peakiuu B pacTBOpax 3JIE€KTPOIUTOB.
OKHCIIUTETbHO—BOCCTAHOBUTEIIPHBIC PEAKIIUH.

. Oxucnurenu.

10. BoccTa"HoBuTeNH.

11. OKHuCIUTETEHO—BOCCTAHOBHUTEIbLHAS IBOMCTBEHHOCTD.

12. O0uue cBOiicTBAa HEMETAJLIOB.

13. O61ime cBOMCTBA METAJLIOB.

14. O630p 371€MEHTOB—METAIJIOB TJIABHBIX MOJTPYIIIL.

15. O630p 351eMEHTOB—METAJIOB TOOOUHBIX HOJATPYIII.

CoNoR~LNE

2 cemecmp
1. OcoGennocrtu oprannueckoit xumuu. ['omosnoru. M3omepsl.
2. Knaccudukamysi opraHn4ecKux COeINHEHHA.
3. Knaccudukanusa pyHkunoHanbHbeix rpynmn. MoHO— U oMM YHKIIMOHAIEHBIE CO-
eIMHEHMUSL.
Tunsl opraHMYecKuX peakuuu.
OTtHocuTeNbHAS MIJIOTHOCTH Fa30B.
XuMudeckas CBSI3b B OpraHUYECKUX COCTUHEHHSIX.
I'eomerpust Monexyu.
Teopust XuMHUYECKOTO CTPOEHUSI OpraHnueckux coenunenut A.M.bytieposa
[Ipenenbubie yrieBomopoasl (ankanbl). CTpoeHue ankaHoB. dusnyeckue CBOM-
CTBa.
10. Xumuueckrie CBOMCTBA akaHOB. [loydeHe u MPUMEHEHHE ATKAHOB.
11. [uknoankaHsl.
12. HempenenbHbIe yTrIIeBOIOPOIBI. AJKECHBI.
13. JlueHoBsIe yriaeBoaopoasl (ankaaueHsl). Kayuyk.
14. Anxunsl. CTpoeHue U CBONCTBA aJIKUHOB.
15. Apomatnueckue yriaeBogoposl. (apeHsl). benszon.
16. T'omomoru GeH3ona.
17. IlpenenbHbIE OJTHOATOMHBIE CITUPTHI.
18. MHOT0OAaTOMHBIE CITUPTHI.
19. ®enombI.
20. AnpIeruapl ¥ KETOHBI.
21. OnHOOCHOBHBIE KapOOHOBHIE KUCIIOTHI.
22. CnoxHble (OUpEHIL.
23. XKupsL.

©oN R

3.4 UuamBuayaJibHBIA MPOEKT

WHauBUyanbHBIH POEKT MPEACTABISAET cO00M ydeOHBIN MPOEKT WK ydeOHOe Hccie10-
BaHUE, BHINOJIHIEMOE 00yJaloLUIMMCs B paMKax OJHOI'O MM HECKOJIBKUX Y4eOHBIX AUCLUIUINH C
LEJIBI0 IPHOOPETEHNSI HABBIKOB B CAMOCTOSITEIbHOM OCBOEGHUH COZEP KaHUSI U METOJI0B U30paH-
HBIX 00JIacTel 3HAHUHN W/WIIN BUJOB JEATEIBbHOCTH, UM CAMOCTOSITEIbHOM IPUMEHEHUU TPUOO-
PETEHHBIX 3HAHUW U CIOCOOOB JCHCTBHIA NMPH PELICHUN MPAKTUYECKUX 3aay, a TAKXKE Pa3BUTHUS
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CIOCOOHOCTH MPOEKTHUPOBAHUS U OCYIIECTBICHUS LIEIecO00pa3HON U pe3ybTaTUBHOM JeATeNb-
HOCTH (TI03HABATEIHbHOM, KOHCTPYKTOPCKOM, COIMAIBHOM, Xy10KECTBEHHO—TBOPUYECKOM, HHOM ).

[IpoekTHas AEATENBLHOCTD CTYACHTOB SIBJISIETCS OJHUM U3 METOJOB Pa3BUBAOLIETO (JIM4-
HOCTHO—OPHEHTUPOBAHHOI0) 00y4YEeHMsI, HalpaBleHa Ha BbIPAOOTKY CaMOCTOSTENIBHBIX HCCIe-
JIOBATEJIbCKUX YMEHHH (IMocTaHOBKa MpoOieMbl, cOOp ¥ 00paboTka MHPOpPMALIUH, TPOBEICHHE
9KCHEPUMEHTOB, aHAJIN3 MOJTYYEHHBIX PE3Yy/IbTAaTOB), CIOCOOCTBYET PAa3BUTHIO TBOPUYECKHX CIIO-
COOHOCTEH M JIOTMYECKOTO MBIIIICHHUS, OObEAMHACT 3HAHWS, MOJyYCHHbIE B XOJ€ Y4eOHOro
npoliecca, 1 IpuoOIIaeT K KOHKPETHBIM KU3HEHHO BaKHBIM U MPO(ECCHOHAIBHBIM IPOOIEMaM.

[TpoekTHast NEATETBHOCTD SIBIISCTCS 00s3aTEIbHON YacThi0 y4eOHOU JEATENbHOCTH CTY-
JIEHTOB TepBoro Kypca. CTyIeHTbI BBINOIHAIOT MHIMBUAYaAJIbHbIE IPOEKTHI 32 CUET BPEMEHH,
OTBEJICHHOTO Ha CAMOCTOSITENIbHYIO PadoTy.

Bo3MokHBI crieayronye THIIbI MHIMBUAYaJIbHBIX IPOEKTOB:

— nH(pOPMAIMOHHBIE U MPOOIeMHO—pedepaTUBHBIE pabOTHI, HAIIMCAHHBIE HA OCHOBE HE-
CKOJIBKUX Hay4YHbBIX U JUTEPATYpHBIX UCTOYHHMKOB M IMPEIOJIararoliyue cOnoCTaBlIeHHe JaHHbBIX
U3 Pa3HBIX UICTOYHUKOB M HA OCHOBE 3TOT0 COOCTBEHHYIO TPAKTOBKY IOCTABIEHHON MPOOIEMBI;

— JKCHEpUMEHTaJbHbIE Pa0OThl, HAlMCAaHHbIE Ha OCHOBE BBINOJIHEHUS SKCIEPUMEHTA,
ONKMCAaHHOT'O B HAyKE M MMEIOIIEr0 U3BECTHBIN pe3yJsbTaT; HOCIT CKOpee MIUIFOCTPATUBHBIA Xa-
paKTep U MPEeAroyaraloT CaMOCTOSITENIbHYIO TPAKTOBKY OCOOEHHOCTEN pe3yJsibTaTa B 3aBUCHUMO-
CTH OT U3MEHEHMSI UCXOHBIX JIaHHbIX;

— HATYPaJMCTUYECKHUE M OMHUCATEIbHbBIE Pa0OThI, MPECTABISIONINE COO0H HAOII0ICHUE U
Ka4eCTBEHHOE OMUCAHNE KaKOTO—THOO SIBJICHUS;

— UCCIIeIOBAaTEeNbCKUE pabOThI, BBHINOJIHEHHBIE C IOMOIIBI0 KOHKPETHBIX METOAUK U
UMeroIe COOCTBEHHBIN IKCHEpUMEHTAIbHBII MaTepuall, Ha OCHOBAHUU KOTOPOIO JIENaeTcs
AQHAJIN3 U BBIBOJIBI O XapaKTEpe UCCIIEyEMOrO SBJICHUS;

— MIPAKTUKO-OPUEHTUPOBAHHBIE paOOTHI, MPeINoararoliue U3roToBIeHue MaTepralbHO-
ro o0beKTa (MOEIH, MaKeTa WM HHOTO KOHCTPYKTOPCKOTO U3/IENus).

[IpumepHbIe TeMbl pedepaToB (J10KIa10B), UHAUBUAYATbHBIX IPOEKTOB

1. buotexHonorus U reHHas HH>xeHepus — TexHosoruu XXI Beka.

2. HaHOTEeXHOJOTHs KaK MPHUOPUTETHOE HANpaBlIEHUE Pa3BUTH HAYKH W MPOU3BOJICTBA
B Poccuiickoit denepanuu.

3. CoBpeMeHHBIE METOIbI 00e33apakuBaHUS BOIBI.

4. AnnoTpornusi MeTaIoB.

5. Xuzub u nesarenpHOCTh JI.M. Menneneena.

6. «llepuonnyeckomy 3akoHY Oyayllee He TPO3UT Pa3pyIICHUEM. . .»

7. W3oTomsl Bogopoa.

8. Mcnonp3oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKHUX LIEIIAX.

9. PeHTreHOBCKOE M3ITy4SHHE U €TO UCTIOIh30BaHUE B TEXHUKE U MEIHUIINHE.

10. [Tna3ma — yeTBepTOE COCTOSHUE BEIECTBA.

11. AmopdHsie BelecTBa B IpUPOJE, TEXHUKE, OBITY.

12. OxpaHa oKpyXaromei cpesibl OT XUMUYECKOTO 3arpsi3HEHMS.

13. TlpumMeHeHue TBEpIOTO U Ta3000pa3Horo okcuaa yriaepoaa (IV).

14. 3amuTa 030HOBOTO PKpPaHA OT XUMHUECKOTO 3arps3HEHUSI.

15. I'pyboaucnepcHble CHUCTEMbI, UX Kilaccu(UKaIMs U UCHOJIb30BaHUE B MpodeccHo-
HaJIbHOM J1€ATEIbHOCTH.

16. Kocmetnyeckue remm.

17. IlpumeHeHue cycreH3ui 1 SMYJIbCUNA B CTPOUTENILCTBE.

18. MuHepaJbl ¥ TOpHBIE TOPOJIBI KaK OCHOBA JTUTOCQEPHI.

19. PacTBops! Bokpyr Hac. THIbI pacTBOPOB.

20. Bojsia kak peareHT u cpena Jyisi XMMHYECKOTO Tpoliecca.

21. YcrpaHeHHe ®KeCTKOCTH BOJIbI HA IPOMBIIIUIEHHBIX MPEIIPUATHSIX.

22. CepHast KUCTIOTa — «XJIEO XUMUYECKON TTPOMBITIUICHHOCTH .

23. Mcnonp30BaHre MUHEPAIBHBIX KHCIOT Ha MPEANPUATHAX PA3TUIHOTO MTPOPHIIS.

11



24. OKcUIbI U COMU KaK CTPOUTEIIbHBIE MaTePHAIIBI.

25. Ucropus rurca.

26. IToBapeHHast cOJIb KaK XMMUYECKOE ChIPhE.

27. MHOTONMMKHI KapOOHAT KaJbLH: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

28. Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

29. BupTyanbHOe MOJICTMPOBAHUE XUMUYECKUX MTPOLIECCOB.

30. McTopus moay4YeHHs | IPOU3BOJICTBA AITFOMHIHHSL.

31. Koppo3usi METajIOB U COCOOBI 3aIIUTHI OT KOPPO3UH.

32. lnepTHbIe WM 6J1aropoIHBIC Ta3bl.

33. Ucropust BEACKON CITUYKH.

34. Victopusi BOSHUKHOBEHUS M PA3BUTUS OPTaHUYECKON XUMUHU.

35. )Kusub u gestenpHOCTh A. M. byTiieposa.

36. Butanusm u ero Kpax.

37. Ponib OTE€YECTBEHHBIX YUYEHBIX B CTAHOBICHUH W PA3BUTHH MHUPOBOM OpraHHYECKOMN
XUMUH.

38. DKoJoruYecKue acleKThl HCTIOIb30BAHMS YTIIEBOJIOPOIHOTO CHIPHS.

39. DKOHOMHYECKHE aCTIEKTHI MEKIYHAPOIHOTO COTPYAHHYECTBA IO UCTIONH30BAHUIO

40. yriaeBoJIOpOHOTO CHIPHSI.

41. CuHTeTHYECKHE KaydyKH: UCTOPHSI, MHOT00Opa3He M MepCIeKTUBEI.

42. Pe3nHOTEXHUYECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO—TEXHUYECKOM Iporpecce.

4. YCJIOBUS PEAJIM3AIINU YYEFHOU JUCHUILJIAHBI

4.1. TpeGoBaHNsI K MUHUMAJBLHOMY MATEPHAJBLHO—TEXHHYECKOMY 00ecre4eHHI0

O6opynoBanue yueOHOTO KaOUHETa U pabounx MeCT KabuHeTa: y4eOHbIE CTOJIBI, PYKOBOJI-
CTBa M MOCOOUSI, CIIPAaBOYHbBIE MaTEPHAIIBI.

O6opynoBanue yueOHOT0O KaOuHeTa:

— TI0CaJI0YHBIE MECTA MO0 KOJIMYECTBY 00YHAIOIIUXCS;

— pabodee MecTo Mpero1aBaTels;

— HArJSIIHBIE TOCOOUSt U 000pyI0OBaHUE (KOMILJIEKTHI yUeOHBIX TaOMuIl, miaakaTel: «Dusu-
YCCKHUC BCIIMYNHBI 1N q)yH]laMeHTaJ'II)HI)IC KOHCTAaHTBI», «MG)KI[YHapOJIHaSI CUCTEMA CANHUIL CI/I»,
«[lepuonnyeckas cucreMa XuMuueckux snemeHToB J.M. MenneneeBa», mopTpeThl BbIIAIONINX-
Csl YUCHBIX—(U3UKOB ¥ aCTPOHOMOB), TaOOpAaTOPHOE U JIEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

— MTUIAKTHYECKHe MaTepuanbl (3aJaHus JUIsi KOHTPOJIBHBIX pa0oT, sl pPa3HBIX BUOB OIIe-
HOYHBIX CPEJICTB, IPOMEKYTOUHON aTTECTALlUU U JIp.);

— TEXHHUYECKHE CPEICTBA 00yUueHHs (KOMITBIOTEP; TEICBH30D).

4.2. UndopmanuonHoe odecriedeHne o0yueHust

OcnosHas numepamypa:

1. T'abpwoansan O.C. Xumus. 10 xrace. 6a3oBbiii ypoernb / O.C. T'abpuansH. — 9—¢ m3j.,
crepeoturn. — M.: llpoda, 2013. — 192 c.

2. T'abpuensa O.C. Xumus. 11 kmacc. ba3oBeiil ypoBeHb / yaeOHUK ISl 00meo0pa3oBar.
yupexaeHuit. — 3—e u3., crep. — M.: Ipoda, 2008. — 223 c.

Jlononnumenvnas numepamypa

3. Opraunueckas xumus. 10—11 knace / [DnexTponHbIii pecype]. — Homkap-Oina :
Jlabopatopust cuctem myiabT™meana, 2001. — 1 anektpon. ont. auck (CD—ROM).

4. I'pumok A.A. Xumus. 11 xkmacc. OTBETH Ha dK3aMeHAllMOHHBIE BOmpockl. [Ton-
roroBka Kk EI'D / I'pumtok A.A., Tronsko U.A. — M.: Alipuc—npecc, 2 005. — 256c.

Humepnem—pecypcol
5. www.fcior.edu.ru  (denepanbHbli  TeHTP  WHGOPMAITMOHHO—OOPA30BATEIbHBIX
pecypcoB). wwww.dic.academic.ru (Akagemuk. ClIoBapy U SHIIUKIIONICIHH).
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6. www.booksgid.com (Books Gid. DnexrpoHHas 6ubnroreka).
7. www.globalteka.ru (I'mo6anreka. ['moGanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).
8. www.window.edu.ru (EquHoe okHO qoCTymma K 00pa3oBaTeIbHBIM pecypcam).

9. www.st-books.ru (JIyumas yueOHas auTeparypa).

10. www.school.edu.ru

(Poccuiickuii  00pa3oBaTeNbHBIN

KauecTBO, 3 (HEKTUBHOCTH ).
11. www. ru/book (DnexkrponHas OMOIMOTEUHAs CUCTEMA).
12. www.hemi.wallst.ru (O6pa3oBaTebHBINA CAUT TSI IKOJBHUKOB «XHUMHSI).

HopTall.

JlocTtynHocCTs,

5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSI YYUEBHOM

T CHATITAHBI

KoHTpoJIb ¥ OLleHKA Pe3yIhbTaTOB OCBOCHHS yUECOHOW TUCIHUIUIMHBI OCYIIECTBIISICTCS
IpernojaBaTesieM B MpoIecce MPOBEACHUS MPAKTUUECKUX 3aHSATHI, TECTUPOBAHUS, a TAKKE BbI-
MOJIHEHHS O0YyYaIOIIMMUCS UHANBUIYAbHBIX 3aJJaHUH, POEKTOB, UCCIICTOBAHUIA.

Oomas/ npogeccuo-
HAJIbHASI KOMIIETEH-
st

Pe3ysbTaThl 00y4eHust

@opMBbI M METOIbI
KOHTPOJISI H OLleHKH
pe3yJIbTaToOB 00yue-

HHUS

OK 01 Brrbupars cno-
coOBl peIleHus 3anady
npodecCHOHABHON
JEATEIbHOCTH  [IpUMe-
HUTENBHO K pa3iuy-
HBIM KOHTEKCTaM

Ymenus:

— pacrmo3HaBaTh 3a/1a9y H/WIH MpodiIeMy

— B IpOo)eCCHOHATEHOM W/HITH COITMAIbHOM KOHTEKCTE

— aHAIM3UPOBATH 33/1a4y W/MJM MPOOJIEMy M BBIIEIATH €€
COCTaBHBIC YacTH

— OTIpPeIeNIATh 3TAIbl PEIICHUS 3a/1a41

— BBUSIBIIAITh M A(G(PEKTUBHO HCKaTh MH(POPMAIHIO, HEOO-
XOJIUMYIO JIJISl pEIIeHHSI 3314 W/ WK TPOOIEMBI

— COCTAaBJIAATh IUIAH JEUCTBUS

— OTIpeNeNATh HEOOXOJUMEIE PECYPCHI

— BJIJCTh aKTyaJbHBIMH METOIAMU PaOOTHI

— B TIpo)eCcCHOHANTBEHONW U CMEXHBIX cepax

— peaJln30BbIBaTh COCTaBJICHHBIH IJIaH

— OLICHMBATh PE3yJIbTAaT U MOCIEACTBUSI CBOMX AEHCTBUIA
(caMOCTOSITENPHO WM C TIOMOIIBIO HACTABHUKA)

3nanus:

— aKTyaJlbHBIA TPO(ECCHOHANBHBIA U COIMATIBHBIA KOH-
TEKCT, B KOTOPOM MPUXOJIUTCS pabOTaTh U KUTh

— OCHOBHbIE MCTOYHMKH HMH(GOpPMAIMH U PECypChl st
pemeHust 3anad ¥ npoOiieM B MPOQECCHOHAIBHOM H/HIIH
COLMAJIFHOM KOHTEKCTE

— QITOPHUTMBI BHITIOJHEHHS PadOT

— B IpO()eCCHOHANBEHON U CMEKHBIX 00JIACTIX

— MeTombl paboThl B TPO(PECCHOHANEHOW U CMEXKHBIX
cepax

— CTPYKTYpY IIaHa JAJisl pelieHus 3a1a4

OpSZIOK OIEHKH Pe3yIbTAaTOB DELICHHS 3amad mpodeccuo-

HaJIbHOM JI€SITEIbHOCTH

OK 02. Hcnonp3oBaTh
COBpEMEHHbIE  Cpejl-
CTBa TOHMCKA, aHaIU3a
A HHTEPIPETAUU HH-
¢dopmarmu, u uHDOP-
MAIOHHBIE TEXHOJIO-
THH JJIS BBITIOJTHECHUS
3a-1a4 npodeccuo-
HAJILHOW JESTEIbHOCTH

Ymenus:

— OTIPeNeNIATH 33/1a4H IS TIOMCKa HH(pOpMaIn

— OTIpeNeNIATh HeOOXOAMMbIE HCTOYHUKH MH(OpMAIH

— IUTAHUPOBATH IPOIIECC MTOUCKA

— CTPYKTYpHPOBATh MOTydaeMyro HH(POPMAIIHIO

— BBLAENATH HanboJee 3HaYMMOe B IepevHe HHPOpMauu

— OLIEHUBATh IPAKTUYECKYH0 3HAYMMOCTb pE3yJIbTaTOB
MOUCKA

— o(opMIIATE PE3yNIBTAaThl MOUCKA, MPUMEHSTH CPEICTBA
MH(OPMALMOHHBIX TEXHOJOTHH AJIsl pelieHus npogeccuo-

HaJIbHBIX 3a1a4

YCTHBIH OIIPOC;
(bpoHTaNBHBIHONPOC;

OLICHKa KOHTPOJbHBIX
pabor;

HaOJIIO/ICHUE 32 XOIOM
BBINIOJIHEHUS  J1abopa-
TOPHBIX paboT;

OILICHKa BBIIIOJIHCHUSA
nabopaTopHbIX PaboT;

OLIEHKA MPaKTHYECKUX
pabot pemeHus Kade-
CTBCHHBIX, PACUYCTHBIX,
npodeccrnoHaIbHO
OPHEHTHUPOBAHHBIX
3amad);

OIICHKa TECTOBBIX 3a1a-
HHIL;

HaOJIIOJIEHHE 33 XOI0M
BBIIOJIHEHUS WHIVBU-
}lyaHLHBIX HpOGKTOB n
OLCHKA BBIIIOJIHCHHBIX
MIPOEKTOB;

OK3aMCH
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— MCIOJIb30BaTh COBPEMEHHOE IIPOrpaMMHOE obecrede-
HHE

— HCIIONb30BATh pa3iIM4Hble U(POBBIE CPeNCcTBa I pe-
IIeHUS NPO(ECCHOHANBHBIX 33124

3HaHuA:

— HOMEHKJIaTypa HH(OPMaLMOHHBIX HCTOYHHUKOB, ITPUMeE-
HEMBIX B IPO(ECCHOHANBHON NEeATeIBHOCTH

— TIPHEMBI CTPYKTYPUPOBaHUs HHPOPMALIUU

— ¢opMaT odopmieHHsT pe3yJIbTaTOB IOKMCKa HH(OpMa-
IINM, COBPEMEHHBIE CPEJCTBA M YCTpoiicTBa MH(pOpMaTH3a-
MU

— TIOPSZOK UX NMPUMEHEHHs ¥ IIporpaMMHoe obecrieueHne
B TpOo(hecCHOHANBHOI JeSTeIbHOCTH B TOM YHCIE C HC-
N0JIb30BaHUEM HU(POBBIX CPEICTB

OK 04. DdodexTnBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJJICKTHBE
W KOMaHJIe

YMennus.

— OpPTraHU30BHIBATh PadOTy KOJUICKTHBA M KOMAaH/IbI

— B3aUMOJICHCTBOBATH C KOJUIETAMH, PYKOBOJCTBOM, KIIH-
€HTaMH B X0Ji¢ MPO(HECCHOHATBHOMN e TeTHHOCTH

3HaHug.

— IICUXOJIOTHYECKHE OCHOBEI JEATEILHOCTH KOJUIEKTHBA,
IICUXOJIOTUYECKHE 0COOEHHOCTH JIMYHOCTU

— OCHOBBI IIPOEKTHOM JAESITENbHOCTH

OK 07 CogeiicTBOBaTh
COXpaHEHHMI0 OKpYyXKa-
IOLEN Cpenbl, pecyp-
COCOEpeNEHUI0, TpH-
MEHATh 3HaHUS 00 W3-

MCHEHHUH KIIMMara,
NPUHONIBL  Oepexin-
BOTO  MPOM3BOJICTBA,

3¢ PEKTHBHO OEHUCTBO-
BaTh B YpE3BBIYAHHBIX
CUTYyaLUsIX

Ymenus:

— coOMoaTh HOPMBI  DKOJIOTMYECKOH  0e30MacHOCTH;
OMpPENENATh HAMPABICHUS PECYPCOCOCPSIKEHHS B paMKax
poheCCHOHATBHON AEATEIEHOCTH IO CICIMAIBHOCTH OCY-
TIECTBIISTH paboTy

— ¢ cOOJIoIeHNEeM TPUHINIIOB OSPEeKIIMBOTO IIPOU3BOJ-
CTBa;

— OpPTraHU30BHIBATH MPOPECCHOHATBHYIO IEATEIEHOCTh

— C y4eTOM 3HaHHH 00 W3MEHEHHUH KIIMMATHYCCKHUX YCIIO-
BUI1 peruoHa.

3unanus:

— IpaBUJIa JKOJIOTUYECKOW 0€30MacHOCTH MpPU BEICHHU
npoQeCCUOHANBHOM eI TEIBHOCTH;

— OCHOBHBIC PECYpChI, 3aJeHCTBOBaHHBIC B MpodeccHo-
HaJIbHOM eI TeIbHOCTH;

— yTH 00ecTeYeH s peCypcocOepeKeHus;

— TPUHIIAITEL OEPEKITMBOTO IIPOU3BOICTBA;

— OCHOBHBIC HAIPABIICHUS W3MCHCHUS KIMMATHYECKUX
YCIIOBHH peruoHa

IIK 1.1. ObecneynBaTh
TEXHHUYECKYIO IKCILTY-
aTaIWIO TJIaBHBIX YHEP-
TFeTUYECKUX yCTAaHOBOK
Cy[IHa, BCIIOMOIaTellb-
HBIX MEXaHU3MOB U
CBA3aHHBIX C HHUMU
CHCTEM YIPaBJICHHUS

YmeHus:

— MPOU3BOIUTH MOATOTOBKY K paboTe, MyCK U OCTAHOBKY
[JIaBHBIX M BCIIOMOTATENbHBIX JIBUraTesied, BCIIOMOIaTesb-
HbBIX MEXaHU3MOB U CUCTEM, ITAPOBBIX KOTJIOB;

— MPOU3BOJIUTH MOJATOTOBKY K pabOTe€ CHCTEMBI yIIpaBJie-
HUS U CUTHAJIM3alluUu TJIaBHOM }IBHFaTCHBHOﬁ YCTaHOBKH U
BCIIOMOTaTCIIBHBIX MCXAaHU3MOB,

— OCYIIECTBJIATh JAMATHOCTHPOBAHHE pabOUyero mpoiecca
CYIOBBIX JBUIaTeN€il BHYTPEHHEIO CrOpaHUsl CTalMOHAap-
HBIMH KOHTPOJIbHO-U3MEPUTEIFHBIMU MPHOOpaMH U Tepe-
HOCHBIMHU U3MEPUTENbHBIMUA KOMILIEKCAMU;

— NPOU3BOJUTH NMAPaMETPUUECKUI KOHTPOJIb TEXHUYECKO-
IO COCTOSIHHSL CYJIOBOTO JJIEKTPOOOOPYIAOBAHHS M CPEICTB
ABTOMATHUKH C HCIOJIb30BAHUEM HM3MEPHUTENILHOTO KOMILIEK-
ca, a TaKXKe HCIOJb30BaTh KOHTPOJBbHO-U3MEPUTEIbHBIE
TPUOOPHI TSI KOHTPOJIS TapaMeTPOB TIABHBIX M BCIIOMOTa-
TENBHBIX JBUTATENCH M CBA3AHHBIX C HIMH BCIIOMOTATENb-
HBIX MEXaHU3MOB H CHCTEM;

— 9KCIuTyaTupoBath ycraHoBku cuctem BPIII, ocymecTs-
JIATH TIOUCK MX XapaKTePHBIX HEUCIPABHOCTEH U BEHIIIOJIHATH
PEMOHT;

14




— IPOU3BOIUTH MOATOTOBKY K IYCKY, IyCK U OCTAHOBKY
CYAOBBIX XOJOAMIBHBIX YCTAaHOBOK, CHCTEM KOHAWIMOHH-
pOBaHMS BO3[yXa M BEHTWIIAIHH, a TAKXKE YCTPAHATh HX
HEHCIPaBHOCTH;

— HAaCTpaWBaTh MPOTPAMMBI CHCTEM YIIPABJICHHS TJIABHbI-
MH WM BCTIIOMOTATEIBHBIMHU JIBUTATEISIMH M CYJOBBIM 3JIEK-
TPOTEXHUYECKIM 000PyIOBaHHEM.

3HaHus:

— IPUHIUIIOB HECEHUS XOIO0BOM BaXThl B MALIMHHOM OT-
JIeNICHUH, MPOLEYpP, CBA3aHHBIX C MPUEMOM M craudeil Bax-
THI;

— 00IIMX CBeleHHH, KiIacCH(UKAIMK CYJOBBIX JBHIaTe-
Jell BHYTPEHHErO CrOpaHUsS, OCHOBHBIX XapaKTEepPHUCTUK,
MapoK, OCOOCHHOCTEH KOHCTPYKIWH, OCHOBHBIX Y3JIOB H
MIPUHLIUIIOB JENCTBYS;

— pabouuX IUKIIOB, XapaKTEPUCTHK X OCHOBHBIX PEXKHMOB
paboTHI CyIOBBIX JIBUTaTENEH BHYTPEHHETO CTOPAHMUS;

— OCHOBHBIX ITOJIOXKEHHUH, KIacCH(UKAINU HaJoyBa CyHo-
BBIX JIBUTATENICH BHYTPEHHETO CTOPAaHUs, XapaKTEPUCTUK U
KOHCTPYKIUH TYpOUH U TypOOKOMIIPECCOPOB;

— IPOIEAYp MO MOJATOTOBKE SHEPreTHYECKOil YCTAaHOBKH K
pabore: myck, paboTa B YCTAaHOBUBILHMCSI PEXKUME M OCTa-
HOBKA,;

— OCHOB KOHCTPYKIMH, MIPUHITUIIOB ACHCTBUS U JKCILTya-
TallM¥ TApOBBIX M Ta30BBIX TYPOMH, CYIOBBIX BCIIOMOTa-
TENBHBIX KOTJIOB M JIPYTHX BCIIOMOTATEIBbHBIX M IMayOHBIX
MEXaHH3MOB;

— Kaccu(MKalMy W TIPAaBWJI TIOJIB30BAHHUS KOHTPOJIBHO-
N3MEPUTENBHBIMA NIPUOOpaMH  CYHOBBIX IHEPreTHUECKHX
YCTAaHOBOK M OOIIECYNOBBIX CHCTEM, a TAaKK€ OCHOBHBIX
NOHATUN TEXHUKU U3MEPEHU;

— YCTpOMCTBA, NMPHUHIUIIOB paboThl M Ha3HAUCHUS CYHO-
BBIX XOJIOMMJIBHBIX YCTAHOBOK M CHCTEM KOHAMIIMOHHPOBA-
HHSI BO3/TyXa;

— OCHOB KOHCTPYKIIMH CYAOBBIX BaJIOIPOBOJOB, HAIPY30K
U (paKTOpPOB, BIHSIONUX Ha €ro paboTy;

— yCTpoHCTBa M pabOTHI AeHA-BYTHBIX KOMIUIEKCOB,;

— COCTaBa, YCTpOMCTBa U NMPHUHIMIIA paOOTHl BUHTOB Pery-
mapyemoro mara (ganee- BPII), a Taxke cuctem ympasie-
Hus ycraHoBkamu ¢ BPILI;

— YCTpOHCTBa, OCHOBHBIX XapaKTEPUCTHK U MPUHIUIA pa-
00TBHI THUAPOIPHUBOAA CYJOBBIX MEXaHH3MOB U YCTPOWCTB,
THIIPABIMYECKUX TPY30BBIX CUCTEM;

— YCTpOMCTBA, OCHOBHBIX XapaKTEPUCTHK W TNPHHIIUIIOB
paboTHI pa3IMYHBIX THIIOB PYJIEBBIX MAIIWH M YCTPONCTB,

— croco0OB TEXHWYECKOTO AMATHOCTHPOBAHHS M CHCTEM
JMarHOCTHPOBAHUS pabodvero mpouecca CyJOBBIX AU3eIeH

6. JOIMOJJHEHUA U U3SMEHEHUWS B PABOYEW ITPOTPAMME

JlonoyiHeHHs1 M U3MEHeHHusl B padoyeii mporpamme 3a /

ﬂOHOJ’IHeHI/Iﬂ N U3MCHCHUS BHEC

y4eOHbIii rojg

B pabouyio mporpamMmy Mo AMCHUIUIMHE «XUMUS» i criequanbHOcTH 26.02.05 «Okce-
IUTyaTalys CyJOBBIX DHEPIETHUECKUX YCTAaHOBOK» BHOCATCA CIEAYIOLIME JONOJHEHUS U U3Me-

(momxHocTh, ©.1.0O., moanucs)

Pabouas nporpamMMa paccMOTpeHa Ha IIelarOrHYecKoM COBETE KOoJlIeaka
IIpotokonm Ne ot «_ » 20 r.
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3aMm. qupektopa no YMP
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