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1. IACHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JTUCIHUITIJIMHBI
Xumus
1.1. Ob6aactb npuMeHeHus: padoyeil MPOrpaMmbl
Pabouass mporpamma y4eOHON IUCHUIUIMHBI «XHUMHUSA» SBISETCS YacCThbIO
IpPOrpaMMBbl OJATOTOBKHU CHEIMATMCTOB CPEAHETO0 3BeHa, B cooTBeTcTBUU ¢ PI'OC

no cnenuansHoctu CIIO 31.02.02 Axymiepckoe Aeno

1.2. Mecto  y4yeOHOM JUCUMILVIMHBI B  CTPYKType OCHOBHOM
npodgeccHoOHAIbHON 00pa30BaTe/bHOI MPOrpaMMbl: ydeOHas JUCUUIUIMHA -
«XuMHs» BXOJUT B 00I1€00pa30BaTENbHBIA MK W OTHOCUTCS K  OOIIeMy

TYMAaHHUTApHOMY U COONAJIbHO-3KOHOMHUYCCKOMY ITHUKITY.

1.2. Heau u 3aga4u y4yeOHOM JMCUMIUIMHBI — TPeOOBaHHMS K pe3yJbTaTam
OCBOCHUSA Y4eOHOM AMCHUIIIUHBI:
OcBoenue coaepkanust y4eOHOW JUCHMIUIMHBI «XUMHUS», OO0eCreYruBaeT
TOCTIKCHHUE CTYACHTAMH CIICTYIONINX PE3yIbTaTOB:
* INYHOCTHBIX:
- YYBCTBO TOPJIOCTH U YBAKEHUSI K UCTOPUU U JOCTHIKEHUSIM OTEUYECTBEHHOU
XUMUYECKON HAYKH; XHMHUYECKH T'PAMOTHOE TIOBEJCHHE B MPOQECCHOHATBHON
NEATEIPHOCTH W B OBITY TMpU OOpallleHMH C XUMUYECKUMH BEIECTBAMH,
MaTepHaaMH | MPOIIECCaMHU;
- TOTOBHOCTH K TIPOJIOJDKEHUIO 00pa30BaHUS M MOBBIMICHUS KBATH(DUKAIIUN B
M30paHHOM TIPOPECCHOHAILHON ACATEILHOCTH M OOBEKTHBHOE OCO3HAHUE POJIH
XUMUYCCKUX KOMIIETCHITUH B ATOM;
- YMEHHUE HCIIOJIb30BaTh JIOCTHKEHUS COBPEMEHHONW XUMUYECKOW HAyKd H
XUMUYECKUX TEXHOJOTUW JUIsi TIOBBIMICHUS COOCTBEHHOTO HWHTEJUICKTYalbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBbHOM eI TeIbHOCTH;

* METAINIPE€JIMETHDBIX:



- UCIIOJIb30BAaHUE PA3NMYHBIX BUJOB IO3HABATENBHON JEATEIIBHOCTH U
OCHOBHBIX MHTEJJIEKTyaIbHBIX ONepaluuid (TOCTAaHOBKHU 3a/1ayu, (POPMYITUPOBAHUS
TUMOTE3, aHaiM3a M CHUHTE3a, CpaBHEHMs, OO0OOIIEHHUs, CHCTEeMAaTHU3alllH,
BBISIBIICHUS IPUYHUHHO-CJIEICTBEHHBIX CBS3EH, MOMCKa aHaJIOT OB,
dbopMynupoBaHUsS BBIBOJIOB) JI PELICHHS IMMOCTABJICHHOM 3aJauyd, MPUMEHEHUE
OCHOBHBIX METOJIOB TO3HAHUs (HAOIIOJAEHUS, HAYYHOTO OJKCIIEPUMEHTA) JUIs
U3YYCHHUS Pa3NYHBIX CTOPOH XUMUYECKUX OOBEKTOB U IMPOILIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATHCS B TpodeccuoHanbHo chepe;
- UCIIOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB Ui MOJYYEHUS XHUMHYECKON
uH(pOpMaluU, YMEHHE OLICHUTh €€ JOCTOBEPHOCTb JIA JTOCTHXKEHHUS XOPOIIUX
Pe3yJIbTaTOB B MPOPECCHOHATBHOMN Cdepe;

* IpeIMeTHBIX:
— c(hOpPMHUPOBAHHOCTh MPEACTABICHUA O MECTE XUMHUHM B COBPEMEHHOM
HAyYHOW KapTUHE MUPA; MOHUMAHUE POJIM XUMHUHU B (OPMHUPOBAHUU KPyro3opa H
(YyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] MPAKTUYECKUX 3a/1a4;
- BJIQJICHUE OCHOBOMOJATalOUIMMU XUMHUYECKUMH TOHSATUSAMH, TEOPUAMH,
3aKOHAMM ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
- BJIQJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O MO3HAHMUS, UCIOJIb3YyEMbIMHU B
XUMHUM: HaAOJIOJEHUEM, OIHMCAaHUEM, HU3MEPEHHEM, 3KCIEPUMEHTOM; YMEHUeE
00pabaTbIBaTh, OOBACHATH PE3YIbTAThl MPOBEAECHHBIX ONBITOB U JENIaTh BBIBOJIbI;
TOTOBHOCTh M CIOCOOHOCTh TPUMEHSATH METONbI TO3HAHWUSI TP PEIICHUU
MPaKTUYECKUX 3a]1ay;
- chOPMHUPOBAHHOCTh YMEHHsI  JaBaThb KOJHMYECTBCHHBIC OICHKH U
MIPOU3BOIUTH PACUETHI 10 XUMHUECKUM (HOpMYyJIaM U YPaBHEHUSM;
- BJaJICHUE TMpaBWIaMH TEXHUKH O€30MAaCHOCTH TPHU HCIOIb30BAHUU

XUMHUYCCKHX BCIICCTB,



- C(I)OpMHpOBaHHOCTL COOCTBECHHOM IMIO3UIIHMH 110 OTHOIICHHIO K XUMHUYECKOM

uHbOpMaInH, MTOTy4aeMON U3 Pa3HBIX HICTOYHHUKOB.

1.4. Kouun4ecTBO 4aCOB Ha OCBOEHHE MPOrPaMMBbl Y4eOHO AUCHUIIITUHBI:
MaxkcumanbHOU yueOHOM Harpy3ku oOydatomerocs 192 4, B Tom uuce:
OO6si3aTenpHas ayauTOpHas Harpys3ka-128 u

CamocTtosaTenpHas pabota-64 4



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCILUILIVHBI

2.1. O0beM y4eOHOI IMCHUILIHHBI M BUJAbI y4e0HOI padoThI

Buj yueOHoii paboThl

Oo0BeM 4acoB

MakcuMasnbHasi yueOHasi HArpy3ka (Bcero) 192
Oo0s13aTeIbHAA ayAUTOPHAA y4eOHAsl HArpy3Ka (Bcero) 128
B TOM YHCJIE:

TEOPETUYECKOE 00yUCHHE 120
KOHTPOJIb 3HAHUU 7
CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) 64
B TOM YHCJIE:

oopMIIeHHE MYJIbTUMEIUUHBIX MPE3CHTALMMN 10 y4eOHbIM 6
paszienam u TeMam

paboTa ¢ JEKIMOHHBIM MaTepUaIoM 25
MOATOTOBKA pedhepaTon 11
peIrieHue 3a1a4 16
MTOITOTOBKA COOOITICHU 3
IToaroroBka K KOHTPOJBHOM padboTe 1
[ToaroToBKa K 3alIMTE MPOSKTOB 2

Hrorosas arrecranus B popme nudPpepeHImpoBaHHOTO 3a4eTa




2.2. TemaTu4yeCcKMid IJIAH U COAEPKAHNE YIeOHOI JUCHUILINHBI« X UMHUS»

HaumeHoBaHue pa3jie/ioB Conep:xanue y4yeOHOro MaTepuasa 00y4arommxcs. O0bem | YpoBeHb
U TeM 4acoB | OCBOEHUS
15

Cooepoicanue yuebHoeo mamepuaid

1. | Hayunble wmeTOABl TO3HAHWS BEIIECTB M XHUMHUYECKUX sABJICHUU. Posb 2 1
JKCIIEPUMEHTA U TEOPUU B XUMHUHU. MOJENMPOBAHUE XUMUYECKUX MPOLECCOB.
3nauenue xumuu 1npu  ocBoeHun mnpodeccuii CITIO.PacnpeneneHue Ttem
MIPOCKTHOM pabOTHI. 1
CamocrosiTeibHasi  paGora:paboTa C JIMTEPATypHBIMA HUCTOYHUKAMH U
HuTepHeT-pecypcaMu 0 TeMaTHKE BEIOPAHHBIX TPOEKTOB.

BBenenue

TemaTuka NpoeKTHOH padoThI:
1.Ananu3 KayecTBa HEKOTOPBIX MPOAYKTaX.
2.AHanu3 KaYeCTBEHHOI'O COCTaBa KEBATEJIbHBIX PE3UHOK. 3
3.AHanu3 nuIeBbIX 100aBOK B MPOAYKTaX MUTAHUS, UX BIUSHUE HA 3710POBbE
YyeJI0BeKa
4.AHTpPONOreHHbIE NCTOYHUKH 3arPSA3HEHUS BO3yXa HAa TEPPUTOPUN KOJIJIEIKA.
5.buopaznaraemblie moJTUMEpPHl — YIaKOBKa OyIyIIero
6.buc-denon, unu Bpex miactukoBoit mocyasl.
7.Butamun [l u ero Ouonoruyeckas poJib
8.Butamun C u ero 6uosornyeckas poJib
9.Biusinue OBITOBOI XMMHH Ha SKOJIOTHUIO M 3JJOPOBHE YEJIOBEKA.
10.Biusinue yast ¥ kode Ha aKTUBAIMIO TPOMOOIMTOB.
11.BrnusiHrEe SPHEPTEeTUYECKUX HATUTKOB Ha JeHCTBHE (DEPMEHTOB.
12.Bona — yHUBepcallbHBIA OMOPACTBOPHUTEND
13.BpenHoe Bo3aelicTBUE TabayHOW MPOTYKIIMH HA KUBbIE OPTaHU3MBI.




14.T'opMoHBI.

15.UccnenoBanue BIMsHUAS OCH3MHOBBIX, JU3EIbHBIX, TA30BbIX aBTOMOOMIIEH
Ha OKPY’KaIOIILYIO Cpeny.

16.MccnenoBanne cCOpOIIMOHHBIX CBOMCTB OBOLICH U (PPYKTOB MO OTHOLICHHIO K
HMOHAM TSKENBIX METAJUIOB B UCKYCCTBEHHO CO3/IaHHOM KEIYJOUYHOH Cpelie.
17.KayecTBeHHbIN aHAIU3 MULIEBBIX 100aBOK B IPOyKTaX MUTaHUS.
18.KoMILIEeKCHBIE COEAMHEHUS U UX POJIb B MEAUIIMHE
19.Meauko-61oornyeckue 3Ha4eHUs] COeTMHEHUN 7A TPYIIBI
20.MonubeH u ero Ouogoruvyeckas pob.

21.0mnpeneneHre aHKOHOB B JIEKAPCTBEHHBIX MperapaTax.

22.0mnpeneneHre KaTHOHOB B JIEKAPCTBEHHBIX Mpenaparax.

23.0mnpeneneHne KOHIEHTPAIIMH YTJIEKUCIIOTO ra3a B BO3IyXe.

24.3HavyeHue ruIpoiin3a cojaeil B )KU3HU YEI0BEKa.

25.Ku3Hb 1I1aCTUKOBOM OYTBUIKH.

26.CBoiicTBa COeTMHEHHH (TOpa.

27.CUHTETHYECKHE U IPUPOJIHBIE CTEPOUIBI

28.CHer — KaK MHIUKaTOp 3arpA3HEHUH OKPYXKAIOUIeH cpeibl aBTOMOOUIEHBIM
TPaHCIIOPTOM.

29.CoenvHeHUs raJOr€HOB KaK JI€KapCTBEHHBIE CPE/ICTBA

30.Tokcuueckoe NeHCTBUE TSKEIBIX METAJLIOB.

31.depMeHTHI U UX POJIb B OPraHU3MeE

32.XuMHuecKkre OCHOBBI MEXaHN3MOB BOCHIAJIUTENBHBIX MTPOLIECCOB

33.A30T B nu1lle, BOJIE U OPraHU3ME YEJIOBEKA.

34. AKTUBHPOBAHHBIN Yroib. SBIeHHE aIcOpOLIUU.

35.AnroMMHMN Ha KyXHE: OIACHBIN Bpar WX BEPHBIN IOMOIIHUK?

36. AcnupuH — M0JIb3a UJIU BPE/I.

37. AciupuH KaKk KOHCEPBAHT.

38.benku — OCHOBA KU3HM.

39.buonornyeck aKTUBHBIE BelleCTBA. BUTaMHUHBI.

40.BpIpanmBanue KpUCTaJUia B JOMAIIHUX YCIOBHSIX.




41.I'moTaMart HaTpUsi — MNPUYMHA MUIIEBOM HAPKOMAaHUH.
42.]lneTnueckuii 3aMEHUTENb caxapa acrapTaM - TOKCUYHOE BELIECTBO.
43.106aBKH, KpaCUTEIN U KOHCEPBAHTHI B MUIIEBBIX MPOIYKTaX.

44 XKecTKOCTb BOJbI: aKTyaJIbHbIE aCIIEKTHI.

45.Kunkue cpeAacTBa JJ1s MbIThS TTOCY/IbI.

46.3namenuTbie HanUTKU. [Tnrocel 1 MuHychl HanuTKOB «llencn» n «Koka-
Konay, «Cnpaiit» u «®Panrta.

47.113 yero coctout onexnaa. BonokHa.

48.VccnenoBanue CBOMCTB CEPHOM KUCIIOTHI.

49 Mon B mpoayKTax MUTAHKS U BIMSHHE €r0 HA OPraHM3M YeI0BEKa.
50.Kanbuuii ¥ ero COeJUHeHHs B OpraHu3Me 4eI0BeKa.

51.Kartanus u katanu3aropsl.

52.Koppo3usi METaJIOB U CIIOCOOBI €€ MPeayHpeKACHHUS.
53.MeTtamib-OMOTeHBI.

54 MUKpOAJIEMEHTHI B OpraHu3Me

55.MuHepanbHbIE BEIIECTBA.

56.Hed1b 1 HepTEIPOIYKTHI.

57.0mnpenenenue B OKOIA/IE KUPOB, YTIIIEBOOB U OCIIKOB.
58.0mpezenenre HOHOB CBUHIIA U MEJIU B ITOYBE B MTOYBE.
59.Menuko 6MOI0rHYECKOe 3HaUEHHE AIEMEHTOB 3B rpynmsr.
60.Menuko 6MOIOTHYECKOE 3HAUCHHE DIIeMEHTOB 4B rpynmsl.
61.Menuko 61oOI0rHUECKOE 3HAUEHHE JIEMEHTOB 5B rpynmsl.
62.Menuko-61onornuecKue 3HaYeHU HaTpus,

63.00HapyeHrne HUTPATOB HHUTPUTOB B PACTECHUSX.
64.OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

65.0mnpenenenne PU3NKO-XUMUUYECKHUX TTOKa3aTeNIeld MOJIOKa.




Tema 1.1
OcHOBHBIE NOHATHSA U
3aKOH XHUMMUH.

Cooeporcanue yuebno2o mamepuana
OcHoBHbIe TOHATHS XUMIH. BerectBo. Atom. Mosnekyna. XUMAYECKHI 371€MEHT.
Annorponus. IIpocTeie u ciioxHbIE BemecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIH
COCTaB BeUIECTB. XUMHUUECKHE 3HAKU U (opMynbl. OTHOCHUTENFHBIC aTOMHAS U
MoJIeKyJsipHast Macchbl. KommuecTBo BemecTsa.
OcHoOBHBIE 3aKOHBI XUMUW. CTEXHOMETPHs. 3aKOH COXpaHEHHUS MACChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPHIL. 3aKOH ABOTaapo U
CIIeNCTBUS U3 Hero. PelieHue 3amad Ha ONpeAeIeHue MacCOBOM H0JIM XUMHYECKUX
3JIEMEHTOB B
cioxxHoMBeniecTBe. CocTaBlieHNE ypaBHEHU XUMUYECKUX PEaKIUi U PacueThl 10
HHUM.
CamocrosiTejibHasi padoTa:padoTa ¢ TUTEPATYPHBIMH UCTOYHUKAMH U
HuTepHeT-pecypcaMu 1o TeMaTHKe BEIOPAHHBIX MMPOEKTOB. Perenre THoBbIX
3a1a4

Cooepoicanue yuebHo2o mamepuaia

Tema 1. 2
Iepuoauyeckuii 3aK0H ¥
Ilepuoanueckasi cucrema
XHMHMYECKHUX 3JIEMEHTOB

. U.MennesneeBa.

[Tepunoanueckmii 3axoH . 1. Menneneea. Otkpsitue . . MenaeneeBsiM
[lepuoamueckoro 3akona. [lepuoaudeckunii 3akoH B popmynuposke Jl. 1. Menneneesa.
[lepuoamueckas TabnHIa XUMAYECKUX DIIEMEHTOB — TpapuiecKoe 0TOOpaKeHHe
MEPUOAMYECKOr0 3aKoHa. CTPYKTypa NEPHOAMUECKOM TaOJIUIIbL: IEPHOABI (MaJIbIe H
00JIbIIKE), TPYIIIBI (TJIABHAS ¥ TOO0YHAs).

CamocrosiTeJbHas padora:padboTa ¢ JINTepaTypPHBIMU UCTOYHUKAMU U
HuTepHeT-pecypcaMu o TeMaTHKE BEIOPAHHBIX TPOEKTOB.

Tema 1.3
Crpoenue aToma.

Cooeporcanue yuedbnoeo mamepuana

Crpoenue atoma u llepuognueckuii 3akon . M. Menneneesa. ATOM — CIIOXHAs
yacTrna. Sapo (TpOTOHBI U HEUTPOHBI) U ANMEKTPOHHAs 000104Ka. M3oTombl. CTpoenne
3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJIbIX NepruoJ0B. OCOOEHHOCTH CTPOEHHS
3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX TEPHUOJIOB (TTEPEXOTHBIX
anemeHToB). [loHsATHE 00 OpOUTANSAX. S-, p- M d-opOHTaIH. DIEKTPOHHBIE
KOH(UTIYypaluy aTOMOB XUMHUUECKUX 3NieMeHTOB. CoBpeMeHHast HOpMyIHpOBKa
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[Tepuonuueckoro 3akona. 3nauenue [lepuonnueckoro 3akona u [lepuoaudeckoit
CHCTEMBbI XUMHUYECKUX 31eMeHTOB J[. . MenaeneeBa 11 pa3BUTHS HAYKH U
IMOHUMAaHUS XHMHIECKOM KapTHHBI MHpA.

CamocrosiTeabHasi padora: paboTa ¢ TUTepaTypHBIMU UCTOUHUKAMU U
WuTepHeT-pecypcaMu 10 TEMaTHKE BEIOPAHHBIX IIPOCKTOB.

Tema 1. 4
CTtpoeHue BelecTBa.
Honnasa xumMnyeckasi CBsi3b.
KoBasienTnasn
XHMHYecKas CBA3b.
Mertannuyeckasi CBs3b.

Cooepoicanue yuebHo20 mamepuaia

Honnas xumuueckas cBsi3b. KaTnonsl, ux 00pa3oBaHue U3 aTOMOB B
pe3yabTare Mpolecca OKUCIEHU. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B
pe3yJIbTaTe MpolLecca BOCCTaHOBIEHUS. FIOHHas CBA3b KaK CBSA3b MEKIY
KaTMOHAMM M aHMOHAMH 3a CYET IEKTPOCTATUYECKOTO MPUTSIKEHHUS.
Knaccugukaius HOHOB: 110 cOCTaBy, 3HaKy 3apsiia, HATMUUIO THIPATHON
00osiouku. MloHHbIE KpucTaJIMUecKue pemeTkd. CBONCTBA BEIIECTB ¢ HOHHBIM
TUIIOM KPUCTAJLINYECKON PEIIETKH.

KoBanenTHas xumMu4eckas cBs3b. MexaHu3M 00pa30BaHUsI KOBAJICHTHOM CBS3H
(0OMEHHBIN U IOHOPHO-aKLENTOPHBIH). DJIEKTPOOTPULIATEIBHOCTb.
KoBasieHTHBIE NIOJISIpHASA U HETIOJSIpHAS CBA3U. KpaTHOCTh KOBaJICHTHOM CBSI3U.
MounekynsipHble 1 aTOMHBIE KPUCTAJNINYECKUE pereTKU. CBOMCTBA BEIECTB C
MOJIEKYJISIPHBIMU M @TOMHBIMHM KPUCTAJUIMYECKUMH PEIICTKAMH.
Merammueckas cBA3b. MeTammmyeckas KpUCTAIIINYECKas PEIIETKA U
MeTaJUIM4eCcKasi XUMU4ecKas cBsi3b. Pu3ndeckue CBOMCTBAa METAJLIOB.
CamocTosiTe1bHasi padoTa:paboTa C TUTEPaTypHBIMUA UCTOUHUKAMU U
WNHuTepHer-pecypcaMu o TeMaTHKE BEIOPAHHBIX MPOEKTOB.

OPITAHUYECKASA
XUMUA

Pa3zpen 1
OcCHOBHbBIC IOHATHS
OPraHuYecKoil XUMHMHU U
TeOpUsi CTPOEHUs
OPraHUYeCKHX
COeTHHEHHIA.

30
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Tema 1.1. Cooepoicanue yuebno2o mamepuana

IIpeamer oprannyeckoi [TonsiTHe 006 OpraHN4YECKOM BEIIECTBE U OpraHMueckoi xuMuu. Kpartkuii ouepk

XMMHH. WUCTOPUU pA3BUTHUA OPraHUYECKOM XMMHH. BuTanu3sm u ero KpylieHHe.
OCOOEHHOCTH CTPOEHUSI OPraHUYECKUX coequHeHuil. KpyroBopoT yriaeponaa B
MIPUPOJIE.
[IpupoaHble, HMCKYCCTBEHHBIE W CHHTETHUECKHE OPraHMYECKHE BEIIECTBA.
CpaBHeHUE OpraHUYeCKUX BELIECTB C HEOPTraHMYECKUMH.
Camocmoamenvnaa padoma: paboTa C JIUTEPATYPHBIMH HCTOUYHUKAMU H
WuTepHer-pecypcaMu o TeMaTHKe BEIOPAHHBIX MPOEKTOB.

Tema 1.2. Cooeporcanue yuebno2o mamepuana

Teopust crpoenus
OPraHu4YeCKuX
coeqMHeHuit A. M .
byraeposa.

[Ipennoceiku co3manus Teopuu cTpoeHHs. OCHOBHBIC TOJOXKEHUS TEOPUU
crpoenuss A.M.bytiepoBa. XuMHUYECKOE CTPOCHUE M CBOMCTBAa OPraHUYECKUX
BemectB. llonstTe 00 wu3omepun. CrnocoObl OTOOpaXEHHS CTPOCHUS
MoJIeKyJbl (opMmynbl, mMonenu). 3HaueHue Teopun A.M. Bbyrnepoa s
Pa3BUTHSI OPTaHUYECKON XUMHUH U XUMHUYECKUX MTPOTHO30B.

Crpoenue aToma yriaepoJia. DJIeKTpOHHOE 00J1ako U OpOUTalb, S- U p-
opOuTanu. DIEKTPOHHBIE U IIEKTPOHHO-Tpaduueckue GopMyIsr aToma
yriepojia B OCHOBHOM M BO30YX/I€HHOM cocTosiHUsAX. KoBaneHTHas
XUMAYECKas CBS3b U €€ KIacCU(UKAIUS 110 CIIOCO0Y TepeKPhIBAaHHS
opburaneit (c- u n-cBa3u). [lonsTre rubpuauzanuu. Paznuynsie TUIBI
rubpuansanuu u (opMa aTOMHBIX OpOuTaiell, B3aUMHOE OTTAJIKUBaHHUE
rUOpUIHBIX OpOHTaIel U UX PACcIONOKEHUE B IPOCTPAHCTBE B COOTBETCTBUU C
MUHHUMYMOM 2Hepruu. ['eoMeTpust MOJIEKYJT BEIIECTB, 00pa30BaHHBIX aTOMaMHU
yTriiepojia B pa3IYHbIX COCTOSHUSAX THOPHIU3AIIH.

Camocmoamenvnas paboma: padboTa ¢ JIUTEPATypHBIMU UCTOYHUKAMHU U
HHTepHeT-pecypcamu 1o TeMaTHKe BEIOPAHHBIX MPOEKTOB.
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Tema 1.3.

IIpenenbHbie
YIJIEBOAOPO/bI.
AJIKaHBI.

Cooepoicanue yuebHoeo mamepuanid

[lonatue 06 yrimeBomoponmax. (OcoOEHHOCTH  CTPOCHHS  MPEAETbHBIX
YTIIEBOIOPOIOB. AJKaHBI KaK Ipe/ICTABUTENIN Ipe/IeTbHBIX
YTIIeBOIMEHKIIATYPAAIKAaHOB.

Camocmosamenvnaa paboma :pabdoTa C JUTEPATypHBIMH HCTOYHHKAMH U
WHTepHeT-pecypcam 1o TeMaTUKe BEIOPAHHBIX MPOEKTOB.

Tema 1.4.

XuMH4YecKHue CBOMCTBA
AJIKAHOB

XUMHYECKHE CBOMCTBA aJKaHOB (METaHa, A3TaHAa): TOpPEHHUE, 3aMEelICHHE,
pazioxkeHue, nerujpupoBanue. [IpuMeHeHHe aakaHOB HAa OCHOBE CBOMCTB.
CriocoObl MOTy4eHUS ATKAHOB.

Camocmoamenvnaa padoma: paboTa C JIUTEPATYPHBIMH HCTOYHUKAMU H
WHuTepHeT-pecypcamu 1o TeMaTuKe BEIOPAHHBIX TPOEKTOB.

Tema 1.5.
I'omosornueckuii psijg
AJIKEHOB.

Cooepoicanue yuebno2o mamepuana

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3TUJIEHA U AJIKEHOB.
I'omonoruueckuit pan u obmas Gopmyna ankeHOB. M3omepusi 3TUICHOBBIX
YIJIEBOJOPOJOB: MEXKKIIACCOBAsA, YIJIEPOJHOIO CKEJETa, MOJOKEHUsS KPaTHOU
cBs3M, TreomeTpuyeckas. (OCOOCHHOCTHM  HOMEHKJIATYPbl  JTUJICHOBBIX
YIJIEBOAOPOJOB, HAa3BaHUS BAXHEWIIMX paaukanoB. Du3nueckue CBONCTBA
AJIKEHOB.

Camocmoamenvnaa padoma: paboTa C JIUTEPATYPHBIMH HCTOUYHUKAMU H
WuTepHer-pecypcaMu o TeMaTHKe BEIOPAHHBIX MPOEKTOB.

Tema 1.6.
XHMHYEeCKHE CBOMCTBa
AJIKEHOB.

Cooepotcanue yuebHo20 mamepuaid

OnekTpopUIBHBIN XapaKkTep peakluid, CKIOHHOCTb K PeaKLUsiIM
MIPUCOEANHEHUSI, OKUCIIEHU, Tonumepu3anuu. [Ipasuio MapkoBHUKOBa U €T0
9JIEKTPOHHOE 000CHOBaHKE. Peakiinu ranoreHupoBaHus,
TUIPOTalOreHUPOBaHUs, THApaTalliK, THAPUPOBaHUS. MexaHu3M Ag-peakiuil.
[lonsTHE O peakuMsIX noauMepu3annu. I'opeHne akeHoB. Peakuiny okucieHus
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B MATKHX M KECTKUX yclloBusAX. Peakius Baruepa u ee 3HaueHMs U1
OOHapyKEHHsI HENPEAETbHBIX YTIIEBOAOPOI0B, MOIYUSHHS TIINKOJIEH
Camocmoamenvnasn paboma: padboTa ¢ JINTEPATYpHBIMU HCTOYHUKAMHU U
WuTepHeT-pecypcamu 1o TeMaTUKe BEIOPAHHBIX MPOEKTOB.

Tema 1.7. AdKaaueHbl U
HX CBOJiCTBA.

Cooeporcanue yuebHo20 mamepuaia

AJkanmedbl W HX cBoiicTBa.lonstTue u kimaccudukanus AMEHOBBIX
YTJIEBOAOPOIOB IO B3aUMHOMY PAcCIOJIOKEHUIO KPATHBIX CBSI3€H B MOJIEKYIIE.
Oco0eHHOCTH AJIEKTPOHHOT'O U MPOCTPAHCTBEHHOI'O CTPOEHUS COIPSKEHHBIX
nueHoB. [lonsatue o m-3neKkTpoHHOM cucteme. HomeHkinaTypa AHEHOBBIX
yrieBoaopo1oB. OcOOEHHOCTH XMMHUYECKUX CBOMCTB CONPSKEHHBIX JHUEHOB,
KaK CJEICTBUE MX D3JIEKTPOHHOro crpoeHus. Peakuum 1,4-npucoenuuenus.
[Homumepu3zanus aueHoB. CrnocoObl MOJNyYEHHs] JUEHOBBIX YIJIEBOAOPOIOB:
pabotsl C.B. JlebeneBa, neruapupoBaHue aaKkaHoB.

CamocrosiTeibHasi palora:paboTra C JMTEPATYpPHBIMH HCTOYHUKAMH U
WHuTepHeT-pecypcamu 1o TEMaTHKE BEIOPAHHBIX MPOEKTOB.

Tema 1.8. AnerunjieHOBBIE
YIJIEBOAOPO/bI.

Cooeporcanue yuedbnoeo mamepuana
I'omosnornyeckuii psigx u od61mas popmyaa aakunoB. Homenknarypa
alleTUJICHOBBIX YIIIEBOAOPOAOB. M30MepHst MEKKIIacCOBasl, YTIEPOAHOIO
CKeJIeTa, OJIOKEHUs KpaTHOU cBsA3H. OCOOEHHOCTH peaKkIuil MPUCOEeTUHEHHS
10 TPOMHOM yriiepoA-yriiepoHou cBssu. Peakius Kyueposa. [Ipasuiio
MapkoBHHKOBA IPUMEHUTENBHO K anieTuiaeHam. [TonBuxHOCTH aToma
BOJ/I0pO/ia (KMCIOTHBIE CBOMCTBA aIKMHOB). OKUCIIEHNE aTKUHOB. Peakius
3enuHckoro. [IpuMenenne aleTuiaeHoBbIX yrieBo1opoaoB. [lonmuBununanerar.
CamocTosiTe1bHasi padoTa: paboTa ¢ IUTEPaTypHBIMU HCTOUHUKAMH U
WnTepHer-pecypcaMu o TeMaTHKE BEIOPAHHBIX POEKTOB.
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Tema 1.9.
ApoMaTnuyeckue
YIJIEBOOPOBI
XuMHYeCKHe CBOICTBA U
NnpuUMeHeHHe APEHOB

Cooeporcanue yuebnoco mamepuana
ApoMaTHyecKue yrieBoA0poabl
XuMHYecKHe CBOMCTBA W INPUMEHeHHe apeHoBbeH301. Xumuueckue
cBoiicTBa Oe€H30i7a: TOpEHHE, pEaKIUu 3aMelleHHs (TraJloreHupoBaHUE,
HutpoBanue). [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB.
[Ipumepsl  peakuuii  AMEKTPOPUIBHOTO  3aMELICHHS: TaJOoreHUpOBaHUE,
AIIKUIIUPOBAHKE (xaTasn3aTopsl @punensi—Kpadrca), HUTPOBAHUE,
cynbpupoBanue. Peakiuy ruipupoBaHus U MPUCOETUHEHHS XJIopa K OEH301Ty.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB TOMOJIOTOB OeH30i1a. B3anMHoe BimsiHEE
aTOMOB Ha TMpUMEpe TIOMOJIOrOB apeHoB. OpueHTalmuss B peaKUUsax
anekrpoduiabpHOro 3amenienus. Opuentantsil u |l poxa.
[IpuponHbleE HMCTOYHUKH apOMATHYECKUX YIJIEBOAOPOAOB. ApoMarHu3anus
QIKAaHOB U IIUKJIOAIKAHOB. AJIKUIMPOBAaHKUE OEH307Ia.
Camocmoamenvnan paboma: nNoAroToBka pedeparon

Tema 2.0.IIpupoansbie
HCTOYHMKHN YB.

Cooeporcanue yuebnoco mamepuana
He¢rtb. Haxoxnenue B mpupojne, coctaB U (hU3MUecKre CBOWCTBA HE(TH.
TomnuBHO-3HEpreTHUecKoe 3HadeHue HedTu. [IpomblinienHas mnepepaboTka
HeQTH.
IIpupoaubiii u nonyTHLIN HedTsiHOM ra3. CpaBHEHHE COCTaBa MPUPOIHOTO U
MIOIIYTHOI'O ra30B, UX MPAKTUYECKOE UCIIOJIb30BaHUE.
Kamennblii yroyib. OCHOBHbBIE HAIIPaBJIEHUSI UCIIOJIb30BAHUS KAMEHHOT'O YIS
KokcoBaHue kaMEHHOr0 yriisi, BaXKHEHIIINE MMPOIYKTHI 3TOTO IpoLecca: KOKC,
KaMEHHOYT0JIbHAsI CMOJIa, HaJICMOJIbHAs BOJIA.

Camocmoamenvnas paboma: NOAr0TOBKa peeparoB

Pazpea 2.

Kucnopoacoaepxammue
OpraHuyYecKmne

30
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coeuHEeHHu .

Tema 2.1.
Cnuprbl. U30Mmepus,
HOMEHKJIATYpa, CBOIiCcTBA.

Cooeporcanue yuebnoco mamepuana

Knaccudukanuss cnupToB 1O THUIY YIVIEBOJAOPOJHOTO pajJWKaia, YHCIY
TUAPOKCHIBHBIX TPYII U TUITY aTOMa YIJIepoJia, CBI3aHHOTO C THIPOKCHIILHOM
IPYNIIOH. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE THIPOKCHIILHOU
rpynnsl.  BriusHue CTpOCHHS CHUPTOB Ha HX (PU3MYECKHE CBOMCTBA.
MexMoNeKyIsipHass BOAOPOAHAS CBsI3b. | OMOJIOTMYECKHI psil TpPEAeTbHBIX
OJIHOATOMHBIX CIIUPTOB. M30Mepus ¥ HOMEHKJIATypa aJIKaHOJIOB, WX OOIIas
dbopmya.

Camocmoamenvnaa paboma: NOArOTOBKA MPE3EHTANNN

Tema 2.2.MHOroaToMHBI€
CIIUPTHI.

Cooepoicanue yuebHo2o mamepuana

N3omepust 1 HOMEHKIATypa NpPEICTaBUTENICH BYX- U TPEXaTOMHBIX CIIUPTOB.
OcoOeHHOCTH ~ XMMHYECKMX  CBOWCTB ~ MHOTIOaTOMHBIX  CIUPTOB,  HX
KayecTBeHHOe OOHapyxeHue. OTIenbHble NPEJCTaBUTENIN: ITHICHIVIMKOIb,
TJIMIEPUH, CIOCOOBI UX MOTYyYEHUs, TPAKTUUYECKOE TPUMEHEHHE.
Camocmoamenvnas paboma: NOArOTOBKA NPE3EHTALUN

Tema 2.3. ®eHoJabI U UX
XHMHYEeCKHUe CBOMCTBA.

Cooeporcanue yuebrnozo mamepuana

DNEeKTPOHHOE W TMPOCTPAHCTBEHHOE CTpoeHue ¢eHosa. BzanmHoe BiIusHUE
apOMAaTHYECKOT0 KOJIbIIa U TUAPOKCUILHON TPYIIIHI.

XuMuyeckue cBoicTBa (peHoma Kak (YHKIUS €ro XMMHYECKOTO CTPOEHHMS.
BbpoMupoBanue ¢eHona (kayecTBeHHas peaklivs), HUTPOBaHUE (MHMKPUHOBAs
KHCIIOTa, €€ cBoiictBa M npuMmeHeHue). OOpa3oBaHHE OKpaIIEHHbBIX
KoMmIiekcoB ¢ umoHoM Fe¥*. Tlpumenenue ¢enona. IMonyuenue deHona B
IMPOMBIINIJIICHHOCTH.

Camocmoamenvnaa paboma: paboTa ¢ JIUTEPATYPHBIMH HCTOYHUKAMHU U
HHTepHeT-pecypcamu 10 TEMaTHKE BEIOPAHHBIX MPOEKTOB.
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Tema 2.4. Aapaeruabl U
KEeTOHBI.

Cooeporcarue yuebnoco mamepuana

Ilonatne o0 KapOOHWIIBHBIX  COCJUHEHHUAX. OJEKTPOHHOE CTPOCHME
KapOOHMIBHOH Ipyniibl. I30Mepust 1 HOMEHKIIATypa ajabAeTUI0B.

Camocmoamenvnaa padoma: paboTa ¢ JUTEPATypHBIMH HCTOUYHUKAMHU U
HHTepHeT-pecypcaMu 10 TeMaTHKe BEIOPAHHBIX IPOEKTOB.

Tema 2.5. XumMuueckue
CBOMCTBA AJLIACTHI0OB U
KEeTOHOB.

Cooeporcanue yuebnoco mamepuaia
Peaknmonnas criocoOHOCTh KapOOHMIIBHBIX COeNUHEHUH. Peakimu okucineHus
QJIBJICTU/IOB, KAueCTBEHHBIE pEAaKLIWU Ha albJCTHAHYIO rpymmy. Peakunu
MOJMKOHICHCAINH: 00pa3oBaHue (HEeHOIOPOPMaAIIBACTHIHBIX CMOJL.
Camocmoamenvnaa padoma:padotra ¢ JUTEPATYPHBIMU MCTOYHUKAMH MU
HHTepHeT-pecypcaMu 10 TeMaTHKE BEIOPAHHBIX IPOSKTOB.

Tema 2.6. KapOoHoBble
KHCJIOTHI .

Cooeporcanue yuebnoco mamepuana
Kap6onoBbie kuciaorbl. [lonstue o kapOboHOBBIX KuciaoTax. KapOokcuibHas
rpynmna Kak  (yHKOHOHaNbHas. | OMOJIOTMYECKHMH  psig  TpeAeibHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCHOT. IlodydyeHne KapOOHOBBIX KHCIOT
OKHCJICHUEM aJIbJIETHI0B. XUMUYECKUE CBOMCTBA YKCYCHOM KHCIJIOTHI: 0OIIne
CBOWCTBA C MUHEpPAIbHBIMM KHCIOTAaMH M pEaKkuus dSTepUPHUKALMHU.
[IpuMeHeHHEe yKCYCHOM KHCIOTBI HAa OCHOBE CBOWCTB. BrIcmme >XUpHbIE
KHUCJIOTBI Ha IPUMEpE NaJIbMUTUHOBOM U CTEAPUHOBOM.
Camocmoamenvnasa paboma: NoAroToBKa Mpe3eHTAIH.

Cooeporcanue yuebno2o mamepuana

Tema 2.7. XuMuueckue
CBOICTBA KAaPOOHOBBIX
KHCJIOT.

Cooeporcanue yuebno2co mamepuana
XHMHYeCKHEe CBOICTBA KAPOOHOBBIX KHCJIOT.
Peakiuy, WUTFOCTpUpYIOIIUHE KHCIOTHBIE CBOWCTBA W WX CpaBHEHHE CO
CBOWCTBAMM HEOpPraHm4eckux KucioT. OOpazoBaHue (HYHKIHOHAIBHBIX
MPOM3BOJHBIX KapOOHOBBIX KHCIOT. Peaknmu stepudpukanun. AHTHIAPHUIIBI
KapOOHOBBIX KHCJIOT, X MOJIy4YeHHE U IPUMEHEHHUE
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Camocmoamenvnuasa padoma:noAroTOBKa Mpe3eHTAIUN.

Tema 2.8. Ci10:KHBIE
3¢uUpbI U KUPBHI.

Cooeporcanue yuebnoco mamepuana
Caozknbie 3¢upbl U kupbIllonydeHue CI0XKHBIX 2(GUPOB peaKIuen
stepudukanyu. Cioxubie 3pUpbI B IPUPOJE, uX 3HaueHue. [Ipumenenue
CIIOKHBIX 3(pUpPOB Ha OCHOBE CBOMCTB.KHUPBI KaK CIIOKHBIE d(DUPBI.
Knaccudukanus xupoB. XUMHUUECKHE CBOMCTBA JKUPOB: TUAPOIIU3 U
TUAPUPOBAHUE KUAKUX KUPOB. [[puMeHeHne KUpoB Ha OCHOBE CBOMCTB.
Mbina.

Camocmoamenvnan paboma: NoAroToBKa pedeparos.

Tema 2.9.

YraeBoasl.
Monocaxapuasbl.

Cooeporcanue yuebno2o mamepuana

Yraesoabl. MoHocaxapuabl. YIJIEBOJIbl, UX KJacCU(UKALUSA: MOHOCAXAPUIbI
(rroxo3a, GpykTo3a), AUcaxapuabl (caxapo3a) W TMoJucaxapuabl (Kpaxmal H
neionos3a). [oko3a — BElmeCTBO € JIBOMCTBEHHOW (yHKIuen —
aNbJIETUIOCIUPT. XUMUYECKHE CBOWCTBA IIFOKO3bl: OKHCIEHUE B INIFOKOHOBYIO
KHCJIOTY, BOCCTaHOBJIEHHE B COpOUT, crnupToBoe OpokeHue. I[IpumeHeHue
[JIFOKO3bl HA OCHOBE CBOMCTB. 3HAUEHUE YTJIEBOJIOB B XKUBOU MPUPOJAE U KUZHU
yenoBeKa. [loHATHE 0 peakuMsIX MOJMKOHIAEHCALMK U TMAPOJIU3a Ha IMpUMeEpe
B3aMMOIIPEBPALICHUI: TITI0K03a <> MOJIUcCaXapui.

Camocmoamenvnasn paboma: padboTa ¢ JINTEPATyPHBIMU HCTOYHUKAMU U
HuTepHeT-pecypcaMu 10 TeMaTHKE BEIOPaHHBIX TPOEKTOB.

Tema 3.0.Iucaxapuasl u
Honaucaxapuabl.

Cooeporcanue yuebno2o mamepuana

Hucaxapuabl u  Ilosmcaxapuabl. Crpoenue aucaxapunoB. Crnoco0
COWICHEHHA II LHUKIOB. BoccTaHaBiauBaronie W HE BOCCTAHABIIMBAIOIINE
CBOICTBA JMCaxapuI0OB KaK CIEICTBUE cowIleHeHus uukia. CTpoeHMe u
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XMMHYECKHE CBOMCTBA Caxapo3bl. TexHoJIOTHYECKHE OCHOBBI IMPpOU3BOJCTBA

caxapo3bl. JIakTo3a 1 MajabTO03a KaKk M30MEpPHI Caxapo3bl. 1
Camocmoamenvnan paboma: NoAroToBka peeparos.

Paznen 3. 18

A3oTcoaepikamue

OpraHuveckKue

coenuHenus. [loumepwl.

Tema 3.1. Cooepoicanue yuebHo2o mamepuania 2

AMUHBI.

AMMHOKHCJIOTBI.
Amunsl. [lonarue o6 amunax. [lepBuuHble, BTOPUUHBIE U TPETUUHbBIE aMUHBI.
Knaccudukanus aMuHOB MO THUIY YIJIEBOJOPOJHOTO paguKaga W YHUCIY
aMuUHOTpynn B MoJiekyile. l'omonormyeckue  psabl  NpeAeSbHBIX
anuaTUyecKuX W apoMaTHYECKMX AaMHHOB, H30MEpHS U HOMEHKJIATypa.
[Tonsatne 00 aMHUHOKHCIOTAaX, MX KiIacCUPHUKAIMSA M CTpoeHue. Onruyeckas
nu3oMepus 1
CamocrosiTesibHas padoTa: MoAroToBKa pedeparos.

Tema 3.2. beaxn. Cooeporcanue yuedbnoeo mamepuana
benku kak npupoansie noaumepsl. [lepBuunas, BropuyHasi, TpeTUUHAS U 2
YeTBEPTUYHAS CTPYKTYPHI OenkoB. DUOPUIIISpHBIE U TI00YNIpHBIE OCNKH.
XuMHYeCcKue CBOWCTBA OENIKOB: TOPEHHE, IeHATypalusl, TUAPOIIU3,
KadecTBEHHbIE (L[BETHBIE) peakunu. buonornueckue GyHKIMM OETKOB, UX
3HaueHue. benku kak komnoHeHT nuuy. [Ipodaema GenKoBOro rojoiaHus u
IIyTU €€ PELICHUS .

Camocmoamenvnaa paboma: NOAr0TOBKa pedepaToB.
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Tema 3.3. HykienHoBbIE
KHCJIOTHI.

Cooeporcanue yuebno2o mamepuana

HyknenHoBble KHCIOTBI Kak MpUPOAHbIE mnoiauMepbl. Hykneotuasl, ux
ctpoenue, npumepsl. AT® n AJI®, ux B3aMMONPEBpAIIEHUE U POJIb ITOIO
npouecca B npupoje. [lonstue JIHK nu PHK. Ctpoenue JIHK, ee nepsuunas u
BTOpHuHas cTpykrypa. Paborer @. Kpuka u /1. Yorcona. KommiemeHTapHOCTB
azotuctbix ocHoBanmi. Permkamms JIHK. OcoGennoctu ctpoenuss PHK.
Tunmer PHK u ux Ouonormueckue ¢ynkuuu. IloHATHE O TpPOMYHOM KO
(xomone). buocuntes Oenka B xUBOM kieTke.l'eHHass WHXeHepUs U
ouotexHonorus. Tpancrennbie GOPMBI paCTEHHUH 1 )KUBOTHBIX.

Camocmoamenvnana paboma: pelieHue 3ajau.

Tema 3.4. ®epMeHTHI,
BUTAMUHBI, TOPMOHBI.

Cooepoicanue yuebHo20 mamepuana

®epmenthl. [loHsaTHe o depmeHTax Kak O OMOJIOTMYECKUX KaTalu3aTopax
OenkoBoi mNpupoabl. OCOOEHHOCTH CTPOEHHUSI U CBOWCTB B CPAaBHEHMM C
HEOpPraHUYECKUMHU KaTajau3aTopamH. Knaccudukanus (hepMeHTOB.
OCOOeHHOCTH  CTPOEHHUST U CBOMCTB  (PEpPMEHTOB: CEJNEKTUBHOCTh H
3¢ (HeKTUBHOCT. 3aBUCUMOCTh aKTUBHOCTU (PEPMEHTOB OT Temneparypsl u pH
cpenpl. 3HaueHue HepMEeHTOB B OMOJIOrMU U MPUMEHEHHE B IPOMBIIIJICHHOCTH.
Buramunbl. [lonstue o Butamumuax. Mx kmaccudukamuss ¥ oOo3HAUCHHE.
Hopma notpebnenust BuTaMuHOB. BogopacTBopuMble (Ha puMepe BUTAMUHOB
C, rpynnsl B u P) u sxupopactBopumsle (Ha npumepe ButaMuHoB A, D u E).
ABUTaMMHO3bI, TUIIEPBUTAMHHO3bI ¥ THIIOBUTAMUHO3bI, UX TPOPUIAKTHKA.
I'opMmonsbl. [loHsTHE 0 ropMOHax Kak OMOJIOTMYECKM aKTHUBHBIX BEILIECTBAX,
BBITNOJIHAIONINX SHIOKPUHHYIO PEryJISLUIO JKU3HEIECATEIBHOCTH OPTraHU3MOB.
Knaccudukanus TOpMOHOB:  CTEPOU[BI, MPOU3BOJHBIE AMHHOKHCIIOT,
NOJIUMENTHAHbIE W  OelKoBble TOpMOHBL.  OTHAENbHBIE TPEICTABUTEIH:
ACTPAZMNOI, TECTOCTEPOH, MHCYJIMH, aApEHAIHH.

Camocmoamensnasn paboma: NoAroToBKa pedeparon
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Tema 3.5. IlonsiTHe 0
JIeKapcTBa

Cooeporcanue yuebHo2co mamepuana

[TonsiTHe 0 JIekapcTBaxX Kak XUMUOTEepaneBTUYeCKuX  mpenapatax. Kparkue
HCTOPUYECKHE CBEICHUS O BOSHUKHOBEHUH U PA3BUTUU XUMHUOTEPAITHH.
['pynmel ekapceTB: cyabdamuapl (CTPENTOIN ), aHTHOUOTUKH (TTEHULTMILINH),
AHTUIMPETUKHU (aCIUPUH), aHAIBIETUKHU (aHAJIBIMH). MeXaHu3M JeicTBUs
HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYIL,
MPOTHO3UPOBAHHUE CBOWCTB HA OCHOBE aHAJIN3a XMMUYECKOTO CTPOCHHUSL.
AHTUOMOTUKH, UX KJIacCU(PUKALIKA IO CTPOCHUIO, TUITY U CIIEKTPY IEHCTBUS.
bezonacHbie criocoObI MPUMEHEHHS, JIEKAPCTBEHHBIE (POPMBI.

Camocmoamenvnaa paboma : IOAr0TOBKa K KOHTPOJIBHOU paboTe.

Tema 3.6.
KonTpoas 3nanuii.

KonrtponsHas padora no npoiigeHHOMY Kypcy " Opranuueckast Xumus'"
Camocmoamenvnan paboma : pelicHUE 3a1a4.

Pa3znen 4. Beeaenue B
HEOPraHUYeCKYI) XUMMIO

Tema 4.1. CocTas
BelecTBAa.

Cooeporcanue yuebHo20 mamepuana

CocTraB BemecrBa.Xumuuyeckue djeMeHTh. CrocoObl  CyIIEeCTBOBAHUS
XUMHYECKUX DJIEMEHTOB : aTOMBI ,IIPOCTBIE BEIIECTBA, CIOKHBIE BELIECTBA,
BELIECTBA NIEPEMEHHOIO U MIOCTOSIHHOI'O COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa
BelleCTBA. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS .
N3mepenue Bemectsa. Macca BelecTBa 1 MOJIEKyJl. ATOMHAsl €IMHULA MacChl.
OtHOcuTEeNbHAs aTOMHAs M MOJIEKYJIsIpHas Macchl. KonmuecTBo BemiecTsa .
Yucno Aparaapo. MoisipHas macca.

CamocrosiTesibHasi padoTa: pelieHue 3aay .
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Tema 4.2. ArperatHble
COCTOSIHMSI BellecTBa

Cooeporcanue yuebHo2co mamepuana

ArperatHble CcOCTOsIHUSI BemiecTBaTBepioe, XuaKoe H Ta3000pazHoOe
cocTtosiHUs BenlecTB. [lepexos BeliecTBa U3 OJHOIO arperaTHOTO COCTOSIHUS B
npyroe. BomopoaHas cBsI3b.. MoutsipHbIii 00BbE€M BEIIECTB B Ta3000pa3HOM
coctosaud. OOBbEAMHEHHBIM Ta30BbI 3aKOH U ypaBHeHHE MeHeneeBa—
Knaneiipona.

CamocrosiTeibHas padoTa: HanucaTh pedepar.

«AMoOp(dHBIE BEIIeCcTBa B MPUPOJE, TEXHUKE, OBITY», «OXpaHa OKpYXKaroUIeH
CpeIbl OT XHUMHYECKOro 3arps3HeHus. KonnuecTBeHHbIE XapaKTepUCTUKU
3arpsi3HEHUST OKPYKaoIIeH cpenb», «l[IpuMeHenne TBepaoro u ra3000pa3Horo
okcuaa yraepoaa (IV)», «3amura 030HOBOrO SKpaHa OT XHMHYECKOTO
3arpsisHeHUs Y, «KocMeTHyecKkue reim

Tema 4.3.
Yucrtole BellecTsa "
cMecH

Cooeporcanue yuebHo2o0 mamepuana

Yucrtole BemecTBa U cMecuYnicTrie BemecTBa u cMecu.lloHsaTre o cmecu
BellecTB. I oMOreHHbIe U reTCPOTrCHHBIC CMCCH. CocraB cMeceii: 00beMHas U
MaccoBas JOJJH KOMIIOHCHTOB CMECH, MaCcCoBas J0JIA HpHMCCCﬁ.
CamocrosiTeqbHasi paﬁoTa: pPCHICHUC 3a/1aY ,Ha HAXOKACHHUC MacCOBOM JOJIH
YUCTOI'O BE€IICCTBA B CMECH.
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Tema 4.4.
JucnepcHble cuCTEMBI

Cooeporcarue yuebnoco mamepuana

JucnepcHble cucteMbl. [loHsTre o nucniepcHol cucteme. Jlucnepcuas dasza u
qucrniepcuonHas cpeia. Knaccudukanus AUCTIEpCHBIX CHCTEMB 3aBUCHMOCTH
OT arperaTHOro COCTOSTHUS AUCIIEPCHOHHOM Cpe/ibl U TUCTIEPCHOI (a3bl, a
TaKXkKe 10 pazMepy JacTull. [ py0oucepcHbIe CUCTEMBL: IMYIBLCUU U
cycreH3uu. TOHKOUCTIEPCHBIE CUCTEMBI : KOJUTOUIHBIE (301 U Telin) U
ucrennbie. Koarymnsus B KOJUIOUIHBIX pacTBopax. CHHEPE3UC B TelifX.

CaMmocrosiTeibHasi padoTa: OArOTOBUTH pedepar.
TemarTuka pedeparon: Konnencanus. Tekyuects. Bo3ronka.
Kpucramnuzamusi.

Tema 4.5.
IHonumepsl

Cooepoicanue yuebHo2o mamepuana

HOJII/IMepLI'HpOCTLIe BCIICCTBA C aTOMHOM KpHCT&J’IJ’IH‘ICCKOﬁ pemeTKoﬁ:
AJUIOTPOITHBIC BUJOU3MCHCHUA YIJICPO/Ja, CCJICH U TCILIYP HCIIOYCHYHOI'O
CTPOCHHA.

[TonuMepsb! — CIIOKHBIE BEIIECTBA C aTOMHOM KPUCTAIIIMYECKOM PEIIETKOM:
KBapll, KPEMHE3EM, KOPYH/I, AIFOMOCWINKAThl. MUHEpaJIbHbIE U TOPHBIE
nopoabl. Cepa mactuyeckasi. MuHepallbHOE BOJIOKHO-acOecT.

Opranunyeckue nonumepsl. CriocoObl X MOTYYEHMSI: peakliys MoJIMMepHU3auu
Y peakuysi NoNMKoHAeHcauuH. CTpYKTYpbl IOJUMEPOB: JTMHEWHEIE,
pa3BeTBICHHBIE U MPOCTpAaHCTBEHHbIE. CTPYKTYpHUPOBAHUE MTOJIMMEPOB:
BYJIKaHU3AIMs KaydyKoB, yOJieHHe OeTKOB, OTBEpKEHNE
MOJIMKOHCHCAIIMOHHBIX nonuMepoB. Kitaccudukanus nonumepos

CamocrosiTe/ibHasi padoTa: MoJrOTOBUTH COOOIIEHNE.
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Pa3zpen 5

Bona. PacTBopbl.

21
DJIeKTPOJIUTHYECKAS
AUCCOLHALHS.
Tema 5.1. Cooeporcanue yuebnozo mamepuana
PacTBOpBI. Bopna. PactBopsl. PactBopenue. Bona kak pactBopurens. PacTBopumocThb 2
PacTBOopumMoOCTS. BenlecTB. HachlleHHbIe, HEHACBILICHHBIE, IEPECHIICHHBIEC PACTBOPHI.
3aBUCHUMOCTb PaCTBOPUMOCTH Ia30B, )KUJIKOCTEH U TBEPABIX BELIECTB OT
pasnnyHbIX (pakTopoB. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.
CamocrosiTeibHas padoTa:pelieHue 3a1a4 o TeMe. 1
Tema 5.2. Cooepoicanue yuedbHo2o mamepuana 2
IIpuroroBienus IIpuroroB/ienusi pacTBopa pa3jM4HON KOHIeHTpaunu.PactBopumocTh
PacTBOpPa Pa3JINYHOH BEUIECTBA [P TaHHBIX YCIOBMSX CIIY>KMT KOHLIEHTPALXs €r0 HAaChILEHHOTO
KOHIIeHTPalUH. pacTBopa.
PacTBOpeHune-3T0 paspylmieHue CTPYKTypbl M OZHOBPEMEHHO IPOMCXOIUT
B3aMMOJICIICTBIE pPAaCTBOPUTENISl M PACTBOPEHHOIO BellecTBa. B pesynbrare 1
ATOT0 B3aUMOJEHUCTBUS 00pa3yr0TCsa MPOAYKThI-COIbBATHI.
Camocmoamenvnaa paboma: pelieHue 3a1au
Tema 5.3 CoOeporcanue yuebHo2o0 mamepuana 2
Teopus DJIEKTPOJMTHYECKAA JAUCCONUALNMA. OJCKTPOIUTHI U HEIJIEKTPOUTHI.
JJIEKTPOJTUTHYECKOH OJNEKTpPONUTHYECKAs ~ Jucconuanusa.  MexaHu3Mbl — DJIEKTPOJIMTHUECKON
AUCCOLMALINH. JUCCOLIMAIMU JJIi BEUIECTB C PA3jIMYHbBIMU THUIIAMU XUMHYECKOH CBS3H.
I'mapatupoBaHHbIE u HETUJIpaTUPOBaHHbIE VOHBI. Crenenb
ANIeKTposuTUYeCKOW aucconuanui. CunbHble M ciaaOble  3JIEKTPOJIUTHI.
OcHOBHBIE NOJIOKEHUSI TEOPUHU NIEKTPOIIUTUYECKON aucconuanuu. Kuciorsl,
OCHOBAHUS U COJIM KakK 3JIEKTPOJIUTHI.
Camocmoamenvnana paboma :pelieHne 3a7a4 Ha HAX0XKJIEHUE MACCOBOM 10N 1

pacTBOpeHHOro BemecTBa. COCTaBIEHUE MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUIN
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peaxiuii B pacTBOPax 3JEKTPOIUTOB.

Tema 5.4.
I'maposus opranuvyecknx
H HEOPraHUuYeCKuX

Cooeporcanue yuebHo2co mamepuana

BeLleCTB.
'uaponus kak oOMeHHbIH nporecc. HeoOparumblii rupoin3 OpraHudeckux u
HEOPraHMYECKUX COEUHEHUM U €ro 3HaU€HUE B IPAKTUYECKON JESITEIbHOCTH
yenoBeka. OOparuMelil ruaponus coneid. CTyneH4aTblid THAPOIIU3.
[TpakTrueckoe npuMeHeHue ruapoan3a. [ uapoan3 opraHMuecKux BEIeCTB
(GenKoB, )KUPOB, YIIIEBOIOB, MOJIUHYKICOTH0B, ATD) 1 ero npakTuyeckoe
IIPUMEHEHHUE .
CamocrosiTesqibHast padoTa: perieHue 3a1au
Tema 5.5 Cooeporcanue yuedbno2o mamepuana
Knaccnpukanus Kucaorsl n ux cBoiicrBa. KHcIoThl Kak 3MEKTPOJIUTHI, UX KiIacCU(pUKALIUS
HeopraHMYecKnX [Opa3IMYHbIMIIPU3HAKAM. XUMHUUECKHECBONCTBAKUCIOTBCBETETEOPUNIIEKTPO
COeMHEeHMil M UX JUTUYECKON JIUCCOITAIUY. OcobenHoctu B3alMOJEICTBUS
CBOMCTBA. KOHIEHTPUPOBAHHON CEpHOW M a30THOM KHUCIOT ¢ MeTainamu. OCHOBHBIE

CITIOCOOBI TOJIYYCHUA KHUCJIOT.

OcHoBaHust ¥ wuX cBoiictBa. OCHOBaHUS KaK DdJEKTPOJIMTHI, HUX
KIacCUpUKalMsg IO pa3NIuYHbIM MpU3HAKaM. XHUMHYECKHE CBOMCTBA
OCHOBAaHHMH B CBETE TEOPUU DJICKTPOJIUTHYECKON IHUCcolManuu. Pasznoxkenne
HEPACTBOPUMBIX B BOAE€ OCHOBaHMN. OCHOBHBIE CIOCOOBI TONYYECHUS
OCHOBAaHMIA.

Camocmoamenvnasn paboma: OATOTOBUTH COOOIIECHHUE.

TemaTuka coodmenuii: [IpaBuna pa3daBieHns: CEpHON KHCIIOTHI.
Hcnonb3oBaHne cepHOI KUCIOTHI B TPOMBILIUIEHHOCTU. EfKue menouun ux
HCITO0JIb30BAHNEC B ITPOMBIIIJICHHOCTH.
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Tema 5.6

Kanaccupuxanus
HEOPraHu4YecKux
COeIMHEHUH M uX
CBOMCTBA.

Cooeporcarue yuebnoco mamepuana

Cosmm u mux cpoiictBa. Conu kak 31ekTpoiautbl. Cosn cpenHue, KHUCIble
OCHOBHBIC. XMMHUYECKHECBONCTBACOICHBCBETETCOPHHUAIIEKTPOIUTHUCCKOM TUCC
oIMall
XUMHYECKUECBOWCTBACOIEHBCBETETCOPUUIIIEKTPOIUTHYECKOMAMCconrauu. C
MOCOOBITIOTYYEHUSICOJICH.

Oxcuapl U ux cpoiicra. Coseobpasyroniye u Hecolaeoopa3youe OKCUIbI.
OcHoBHBbIE, amQoTepHbIC
MKHCIIOTHBICOKCH/IbI. 3aBUCUMOCTHXaPaKTEPAOKCH A0 TCTETIEHUOKUCICHUSIO0P
a3yrouieroeroMerauia. XuMH4e€CKNEeCBOMCTBAOKCHIOB.

Camocmosamenvnasn pa6oma: IIOATOTOBUTDH COO6H.I€HI/Ie.

TemaTtuka cood1enmii: 1
«IToBapeHHass coJb Kak XUMHUYECKOE ChIpbE», «MHOroJUMKUN KapOoHAT
KaJIbLUS: B IPUPOJIE, B IPOMBIIUIEHHOCTH, B OBITY».
Tema 5.7. KonTpoun KonTponbHas pabora 1o pazgeny Ne 5 2
3HAHUH
CamocrosiTeibHas padoTa: peleHue 3aaad 1
Pa3znen 6 18

XuMHYeCKHEe peaKkunu

Tema 6.1.

Cooeporcanue yuebrnozo mamepuania
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Knaccupuxkanus
XHUMHYECKUX pPeaKkIuid.

Knaccudukanus XUMHYECKUX peakuuii.Peakuun COCIMHEHU,
paszioxeHus,3aMenienus, oomena. Karanutuueckue peakiun. OOpaTuMbie U
HeoOpaTuMblepeak .| OMOreHHbIeUreTeporeHHbIepeak M. IK30TEPMUYECK
uemdHIoTepMuueckuepeakuuu. TermnoBoid hhekrxnmuyeckux peakuuii. Tepmox
VMHYECKHE YPABHECHUS.

Camocmosmenvhas paﬁoma: peIICHUC 3a4aY 11O TCMC.

Tema6.2.

CkopocTh XMMHUYECKHX
peakuuii.

Cooeporcanue yuebnoco mamepuana

CkopocTbh XMMHYECKUX peakiuii. [[oHsATHE 0O CKOPOCTH XUMHUECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLIUM OT pa3IMYHbIX
(aKTOpOB: MIPUPOIBI PEATUPYIOITUX BEIIECTB, MX KOHIICHTPALIUH,
TeMIepaTypbl, IOBEPXHOCTU COIPUKOCHOBEHHMS U UCIIOIb30BaHUSL
KaTaJIn3aToOpOB.

Camocmosamenvhas pa60ma: pemICHUC 3a1ay IO TCMCE.

Tema6.3.

OopaTumocTb
XHMHMYECKHX PeaKILMH.

Cooeporcanue yuebnoco mamepuanda

OOpaTuMocTh XUMHYeCKUX peaknmii. OOpaTumble 1 HEOOPAaTUMbIE pEaKIUH.

XHUMHUIEeCKOe PaBHOBECUC U CIIOCOOBI €ro CMCIICHUS.

Camocmoamenvnas paboma: perieHue 3a1ay 1o TeMe.

Tema 6.4. OxucanTeabLHO-
BOCCTAHOBUTEJIbHBIE
peakumu.

Cooeporcanue yuebrnozo mamepuania

OKuCIANTEJBbHO-BOCCTAHOBUTE/IbHbIEe peakuuu. CTeneHb OKHUCICHHUS.
OxucnauTens M BOCCTaHOBIEHME. BoccraHoBUTENs M OKUCIEHHE. Meron
AJIEKTPOHHOrO 0OanaHca JJIi COCTAaBJICHUS] YPABHEHUH OKUCIHUTENIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH.

CamocmosmenvHasn paﬁoma: PEeIICHUC 3a/1aY 11O TEMCE.
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6.5 Cooepotcanue yuebHo2o mamepuana
JJ1eKTPOIH3 DJIEKTPOJIM3 PACIJIABOB U BOIHBIX PACTBOPOB 3J1eKTPOJMTOB. [Iporeccsl, 5
MPOUCXOJAIINE Ha KaroAe U aHoAe. YPaBHEHHUS DIEKTPOXUMHYECKHX
IIPOLIECCOB.
DJEeKTPOIU3 BOJTHBIX PACTBOPOB C HMHEPTHBIMH AJIEKTPOJAAMHU. DIIEKTPOIIH3
BOJHBIX PAacTBOPOB C pPacTBOPUMBIMH  3jekTpojgamu. [Ipaktuueckoe
IPUMEHEHHE DIIEKTPOIIN3A.
DJEeKTPONN3 pacIiaBOB COJIEH, IeIo4Yeil, OKCHAOB. TMOPSIOK pa3psiaKu
AHUOHOB, TIOPSAJIOK Pa3pSIKM  KAaTHOHOB. DJEKTPOJIU3 C AKTHBHBIMHU
anekTpoaamu. 3akoH Dapaes.
1
Camocmoamenvnan paboma : peuieHue 3a1ay.
Tema 6.6. Cooepoicanue yuedHO20 Mamepuad. 2
KonTpoas 3nanuii KontponwsHas pabora no pazaeny Ne 6
Camocmoamenvnan paboma :pelieHue 3aaad. 1
Pasznen 7. Xumus 27
3J1€eMEHTOB
Cooeporcanue yuebHo20 mamepuana 2

Tema 7.1. MeTai1bl "
HeMeTaJJIbI.

Metanibl. [lonoxenue meraioB B [lepuonndeckoit cucteMe 1 0cOOEHHOCTH
CTpPOEHHUsI UX aToMOB. [IpocThie BemecTBa — MeTaJuIbl: CTPOEHUE KPUCTAIIIIOB U
MeTaJuInyecKas XumMuueckas cBsi3b. O0mue puzndyeckue cBoiicTBa METAIIIIOB U
UX BOCCTAHOBUTEJIBHBIE CBOMCTBA: B3aWMOJIEHCTBHE C HEMETaUIaMHu
(KMCTIOPOJIOM, TaJIOr€HaMH, Cepoi, a30TOM, BOJIOPOJOM), BOJOM, KHCIOTaMH,
pacTBOpamMu coJen, OpraHNYEeCKUMH BEIIECTBAMH (cupramu,
rajoreHajJKaHamH, (EeHOJOM, KHCIoTaMHu), co Ineinoyamu. OKcHIsl U
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THJIPOKCUIBI METAJUIOB. 3aBUCUMOCTb CBOMCTB 3THUX COEAMHEHHUH OT CTerneHeH
OKHCJIEHHS METAJJIOB. 3HAUE€HUE METAJUIOB B IIPUPOJIE U )KU3HU OPraHU3MOB.
Hemerannbl. [lonoxeHne HeMeTalsloB B NEPUOAMYECKON  cUCTeMe,
OCOOEHHOCTH CTPOEHHUSI UX aTOMOB. DJIEKTPOOTPULIATEIBHOCTD.

bnaropoaHsie raspl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJaropoJHbIX Ia30B U
0COOEHHOCTH MX XUMHUYECKUX U (PU3UUECKUX CBOMCTB.

Hemerannsl — npocthlie BemiecTBa. ATOMHOE U MOJEKYJSIPHOE UX CTPOEHHE.
Amnotponusi. XMMHUYECKUE CBOMCTBA HEMETaIOB. OKUCINTENbHBIE CBONCTBA!
B3aUMOJICICTBHE C METauIaMH, BOJOPOJIOM, MEHEE 3JIEKTPOOTPULIATEIbHBIMU
HeMeTallaMU

ConsiHas KMCIIOTA SHEPTUYHO B3aMMOJICHICTBYET CO MHOTMMH METallaMH U
OKCH/IaMH METAJUIOB, M 00pa3ys CONN-XIOPUMIBI.

-Pa30aBieHHas cepHas KMCI0Ta BCTYNAET B PEAKIMIO C METAJUIaMH B Py
Camocmoamensnas paboma : no020moska pegepamos

Cooeporcanue yuedbnoco mamepuana

Tema 7.2.
Boaopon , ero nosyyenue
, CBOIICTBA U

1. JIBOMCTBEHHOE MOJIO)KEHUE Bojopojsa B Ilepumogmueckon cucreme. M30TOmbI
Bozopoaa. Tspkenas Boma. OKUCTUTENBHBIE M BOCCTAHOBUTEIHHBIE CBOMCTBA
BOJIOPO/Ia, €T0 NOJIyYEHHE U TpUMEHeHue. Poiib BOIOpoaa B )KUBOU U HEKUBOU

npuMeHeHue. HpUpOJIE.
Bopna. Ponp Bozbl Kak cperooOpas3yromero BemecTBa KIeTKH. DKOIOTHYECKHe
ACIIEKThI IPUPOJIOTIOIB30BAHMS.
Camocmoamenvnasn paboma : no02omoska peghepamos

Tema 7.3 Cooeporcanue yyebrno2o mamepuana

JueMeHThI 1A-rpynnbi

JuiemenTbl 1A-rpynnbilllenounsie MmeTamisl. O0Mmas XapaKTePUCTUKA MIEITOYHBIX
METAJIJIOB HA OCHOBaHUU NoJjokeHud B [lepuoanyeckoii cucreme sanementoB Jl. U.
MemngeneeBa u ctpoeHus atoMoB. [lonyuenue, pusndeckre U XUMHUECKHUE CBOMCTBA
HICJIOYHBIX METAJIIJIOB. KaTtnonsr IISJIOYHBIX METAJIJIOB KAaK Ba)KHEHIIast XUMHYECKas
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(bopMa HX CYIIECTBOBAHUA, PETYIATHBHAA POJIb KATUOHOB KaJIMA U HATPHUA B JKHUBOM
KIICTKCE. HpI/IpOI[HbIe COCAUHCHHA HATPUA U KaJiusd, U X 3HAYCHUC.

Camocmoamenvnasa paboma: padboTa ¢ JINTEPAaTyPHBIMH UCTOYHUKAMU U MHTEpHET-
pecypcaMu 10 TEMaTHKE BEIOPaHHBIX IPOEKTOB.

Tema 7.4.

JieMeHTBhI 2-A-Tpynbl.

Cooeporcanue yuebnoco mamepana
DuieMeHTBI 2-A-rpynnbl. O0mas XapakKTepUCTHKA IIEIOYHO3EMENbHBIX METAIOB U
MarHusi Ha OCHOBaHHUM TMOJoxeHus B Ilepuommueckoit cucreme snementoB [[. U.
MenneneeBa u cTpoeHuss aromoB. Kamnbiuii, ero mnomydenwe , Qusudyeckue u
XMMHYCCKHE CBOMCTBA. BakHeillllme COCAWHEHHS KalbIHsg, HX 3HAUCHHE MU
npuMeHeHue. Kanbuii B mpupojie, ero Ouoioruueckas posb.

Camocmoamenvnan padoma . pabota ¢ TUTEPaTypHBIMU UCTOUYHUKAMU U VIHTEpHET-
pecypcamu 10 TEMAaTHKE BRIOPAHHBIX ITPOCKTOB.

2-3

Tema 7.5

AJIOMHUHHUI U €ro
coeqMHEeHNs.

Cooeporcanue yuedbnoco mamepuana
AJIIOMUHHI H ero coeJMHeHUs. XapaKTePUCTHKA AJIFOMUHUS Ha
OCHOBaHUUIONOXeHUs B [lepuonnueckoit cucreme smemenToB .M. Menneneesa u
ctpoenus aroma. [lonyuenue, Gu3ndeckre U XUMUYECKHE CBOMCTBA aTFOMUHUSI.
Baxneiure coeMHEHUs alIFOMUHNS, UX CBOMCTBA, 3HAUCHUE U IIPUMEHEHUE.
[IpuponHbie COETMHEHUS ATTFOMUHUSL.
Camocmoamenvnasa paboma: padboTa ¢ IUTEPATYPHBIMU UCTOYHUKAMU U VIHTEpHET-
pecypcamu Mo TeMaTHUKe BEIOPAHHBIX MPOEKTOB.

2-3

Tema 7.6.

I'asiorens! . Xu10p u ero
BasKHeHIIMe cCoeTUHEHH ST

Cooeporcanue yuebHo2o mamepuana
I'anorens! . Xu1op u ero BakHeiimme coeguHenusi OOmias XxapakTepucTHKa Ha
OCHOBaHUM nosioxkeHus B [lepuonnueckoit cucreme snemenToB .M. Menneneesa u
CTpOEHUS aroMa. ['ajioreHbI- IpOCThIE BEMIECTBA: CTPOEHUE MOJIEKYII, XUMHUYECKHUE
CBOKCTBA, NIOJIyYEHHUE U IPUMEHEHUE. BakHENIIINE COEAMHEHHS TAJIOTEHOB
. IX CBOWCTBA, 3HAYE€HHE U TPUMEHEHHE. |'almorensl B mpupoje . buongorndeckas posib
raJOreHoB.
Camocmoamenvnaa padoma:pabota ¢ JIUTEPATYPHBIMH UCTOYHMKaMu U WHTepHeT-
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pecypcami 1o TeMaTHUKe BHIOPAHHBIX IPOEKTOB.

Tema 7.7. Cooeporcanue yuedbHo2o mamepuana 1
Xanbkorenbl. Kucaopon | oy corens.. KucJjiopoa ero nmosiyyenue u cBoiicrsa. O01ias XxapakrepucTuka
ero Ponyqenne " XaJIbKOT'€HOB Ha OCHOBAHUH UX I0JIOKeHUS B Ilepnonuyeckoii cucreMe 31eMeHTOB
CBOUCTBA. JI.1. MenieneeBa u CTpOEHHs aToMa. XaIbKOT€HbI- IPOCTHIE BENIECTBA. AJTOTPOIHSL.
CrpoeHre MOJIEKYI aJUTOTPOITHBIX MOAU(UKAIUI 1 UX cBoiicTBa. [lomydeHnue u
MIPUMEHEHUE KUCIIOPOAa U CEephI.
Camocmoamenvnasa paboma . pabota ¢ TUTEPaTypHbIMU UCTOUYHUKAMU U VIHTepHET- 2-3
pecypcami 1o TeMaTHKe BHIOPAHHBIX MPOEKTOB.
Tema 7.8.00mas Cooeporcanue yuebHo20 mamepuana 1
XapaKTePHCTHKA OO0uasi XxapakTepuCTHKA 3JIEMEHTOB MOATrpyninbl a30Ta. O01Ias XxapakTeprucTHKa
3JIEMEHTOB MOATPY b AJIEMEHTOB ITIABHOM MOJIPYMIIBI S TPYIIBI HA OCHOBAHUU UX MOJIOXKEHUS B
asora. Ilepuognueckon cucreme anemeHToB [I.M1. MeneneeBa u cTpoeHus aroma.
CrpoeHue MoJieKyIIbl a30Ta U aUNIOTPONHbIX Monudukanuii pochopa. Ux xumudeckue
u ¢pusznyeckue cBoiicTBa. Bomoponueie coenHeHus aeMeHToB SA —rpymmbl. OKCHABI
azota u ¢ocdopa, COOTBETCTBYOIINE UM KUCTOTHI. Conu 3Tux Kucaot. CBoiCTBa
KHCTIOPOJHBIX COSAMHEHUI a30Ta U pocdopa, ux 3HaYeHHE U IPUMEHEHHe. A30T U
docdop B pupone , ux Ouosorudeckas pob.
Camocmoamenvnasn padoma . pabota ¢ TUTEpaTypHBIMU UCTOUYHUKAMHU U VIHTEepHET- 2-3
pecypcamu 10 TeMaTUKE BHIOPAHHBIX TPOEKTOB.
Tema 7.9.¥Yriepoa u Cooeporcanue yuedbHoco mamepuana
KpeMHU Yraepoa n kpemuuitO01as XapakKTeprUCTUKA AIEMEHTOB IJIABHOW MOATPYIIIHI 4 1

TPpYNIbl HA OCHOBAaHUM X ToJioxkeHus B [leproanueckoii cucreme sanemenTos .M.
MemnpeneeBa u ctpoeHus aroma. [Ipocteie BenecTa , 00pa30BaHHBIC ITUMU
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anemeHTamMu. OKCU/IBI YITIEPOAA U KPEMHMS, U MX KUCIIOThL. BaxkHelne conu
YTOJIBHOM U KPEMHUEBOM KHCIOT. CBOMCTBA aJUTOTPOIHBIX MOAH(HKAINNA yriiepoaa,
uX 3HaYeHue u npuMmenenue. [Ipuponoobpasyromias poib yriepoaa Uil >KUBOH U
KPEMHUS 111 HEXKUBOM ITPUPOJIBI.

Camocmoamenvnaa paboma : padboTa ¢ IUTEPATypHBIMU MUCTOUYHUKAMH U HTEepHET- 1 2-3
pecypcami 1o TeMaTHKe BEIOPAHHBIX MPOEKTOB.
Pasznea 8 18
Xumus B JKH3HH
o0mecTBa
Tema 8.1. Xumuueckue Cooeporcanue yuebHo20 mamepuana
TeXHOJIOTHH. 1. | Xumuueckass NpPOMBILUIEHHOCTb M XHUMHUYECKUE TeXHOJIOTUU. ChIpbe U1 2 1
XMMHMUYECKON NPOMBIIUIEHHOCTH. Bojga B XHMMHYECKOW INPOMBIIUIEHHOCTH.
OHeprus A XMMUYECKOIro Mpou3BoAcTBa. HayuHble MPUHIMITBI XUMUYECKOTO
IIPOU3BOJICTBA. 3aIIUTa OKPYXKAIOIIEH Cpellbl U OXpaHa Tpyla IPU XUMUYECKOM
npou3BojcTBe. OCHOBHBIE CTAaJUM XMMHUYECKOTO Mpou3BojacTBa. CpaBHEHUE
IIPOM3BOJICTBA AMMMAKa U METAHOJIA.
CamocmoamenvHasn padoma: IOArOTOBKA NPE3EHTAUN 1 2
Tema 8.2. Xumus B :KU3HHU Cooeporcanue yuebHo2o0 mamepuana 1
o0mecrTBa. 1. Ilectnnuapl NPUMEHSAIOTCS B CEIBCKOXO3SMCTBEHHOM JEATEIBHOCTH  JUIS
00pbOBI C BpEAUTEISMHU. 2

XuMHST M NPOM3BOACTBO. XMMHYECKAs] NPOMBIIUIEHHOCTh U XUMHUYECKHE
TexHOoJ0ruu. ChIpbe UIsl XUMUYECKONW MPOMBIIUIEHHOCTH. Boga B xumuueckon
MPOMBIIIJIEHHOCTH. DHEpPrusi Ui XMMHUYECKOTro Mpou3BojAcTBa. HayuHble
IPUHLMIIBL XMMUYECKOTO IIPOM3BOJACTBA. 3alllUTa OKPYKAKOLIEH cpensl U
oXpaHa TpyZJa TMpuU XUMHUYECKOM mpou3BoacTBe. (OCHOBHBIE CTaauu
XUMHUYECKOTO IIPOU3BOCTBA.

XuMHuSI B CeJILCKOM XO3f1licTBe. XHWMHU3aIlUs CEILCKOro XO3HCTBA U €€
HarpaBjeHus. PacTeHus W 10oYBa, IMOYBEHHBIM MOIVIOIIAKOIIUN KOMIUIEKC.
VYnoOpenust u ux kiaccupukanusg. XUMAYECKUE CPECTBA 3aLUTHl PACTEHHI.
OTpunarenbHble MOCIEICTBUS NMPUMEHEHHs] NECTULUAOB U O60opbba ¢ HUMHU.
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XuMuzaiuys >KUBOTHOBOJICTBA.

XuMmus v 3koJIorus. XUMHUECKOE 3arpsi3HEHUE OKpykarouiei cpeasl. OxpaHa
ruapochepsl 0T XMMUYECKOTO 3arps3HeHus. OXpaHa MOYBBI OT XUMHYECKOTO
sarpsisHeHus. OxpaHa arMocdepbl OT XUMUYECKOro 3arpsiHeHus. OxpaHa
baopbl 1 dayHbl OT XMMHUYECKOTO 3arps3HEHHS. BHOTEXHOJOTHS W TEeHHas
WHXXEHEPUsL.

XuMHA ¥ MOBCeIHEBHAN KU3Hb YejoBeka. JlomaiHsasa anteka. Moromiue 1
yucTsmue cpeacrsa. Cpencrsa 60pb0ObI ¢ OBITOBBIMH HAaceKOMbIMU. CpencTBa
JUYHON TUTHEHBl M KOCMETUKM. XHUMHS U Tuia. MapKupoBKa ymakoBKa
MUIIEBBIX M TUTMEHWYECKUX MPOAYKTOB U YMEHHE HMX YHUTaTh. DKOJIOTHS
JKUIHINA. XUMHS U T€HETHKA YeJIoBEKa.

Camocmoamenvnas paboma: no020mosKa Npe3eHmayuii 2
Cooeporcanue yuedbnoco mamepuana
Tema 9.1. OcHOBHBIE XUMHUYECKUE TEXHOJIOTUN B OCHOBE KOTOPBIX JIEKUT NEepepadoTKa MPUPOIHBIX 1
CTaIUM XUMHYECKUX MaTtepuaioB (CeIpbsi). B TNpOMEXyTOUHbIE W KOHEYHBIE MPOIYKTHI JUIS
NPOLEeCCOB. NOJY4YeHUsT  Pa3HOOOPA3HBIX BELIECTB U MaTEpUAIOB C OMNpEAETICHHBIM
KOMIJIEKCOM MEXaHWYECKHX, (U3UUECKUX, XUMHUYECKHX U OHMOJIOTUYECKUX
CBOMCTB.
Camocmoamenvnaa padoma: padboTa C JIUTEPATYpPHbBIMH HCTOYHHKAMHM H 2-3
HHTepHeT-pecypcamMu 1o TeMaTHKe BEIOPAHHBIX MPOEKTOB.
Tema 9.2. I'eneTnueckas Cooeporcanue yuebrno2o mamepuana 1
CBfI3b MEXKIY KJaccaMu IeHeTHYeckasi CBSI3b MeENKAY KJAcCaAaMH OPraHMYeCKUX CoeAMHEeHMIi.
OpPraHM4YecKuX [ToHATHE O TEHETHMYECKOH CBA3M M TEHETHYECKHUX psijlax B OPTraHUYEcKOM
COeIMHEeHHU. xuMuHU. OCyIleCTBIICHHE LIETIOYKH ITPEBPAICHUI
Camocmoamenvnana paboma : NOATOTOBKA K 3aIIUTE POEKTOB 3
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Tema 9.3.

Cooeporcarue yuebnoco mamepuana

I'eneTnueckasi cBs3b [ToHsiITHE O TEHETHUYECKOW CBS3M M TEHETUYECKUX psllaX B HEOPTraHUYECKOU 2
MEKIYy KaaccaMu xumuH. OcyllecTBICHHUE LIETTOUYKH PEBPaIllCHUH.
HEOPraHUYeCKUX Camocmoamenvnasa paboma : IOATOTOBKA K 3aIIUTE IPOSKTOB
COeIMHEHHH. 1
Tema 9.4. Cooeporcanue yuedbrnoco mamepuana
KonTpoas 3nanuii.

KonTpoJb 3Hanuii. 3amura npoeKToB 2

Camocmoamenvnan paboma: peuieHue 3aaau.

1
192 yaca
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3. YCJIOBUS PEAJIM3AIIMA YYEBHOM JUCIUITIJIUHBI

3.1. TpeGoBanussi K MHHHUMAJIBLHOMY MAaTEePHAIbHO-TEXHUYECKOMY
o0ecneyeHmn 1o

Peanuzamust mporpamMmbl y4eOHOM TUCIHHUIUIMHBL «XUMUS» TpeOyeT HaTUUHs
yueOHOro kabruHeTa COMaTbHO-I)KOHOMUYECKUX TUCITUILINH

OobopynoBanue yueOHOro kaduHera:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo mpernoaaBaTes,

- DJIEKTPOHHBIE CPEJICTBA YIEOHOTO HA3HAUCHHS,

- yueOHOE nocodue,

- paboyas TeTpaab 10 OOIIECTBO3HAHUIO,

Texnnuyeckue cpeacTBa 00y4eHHs:
1. TeneBuzop.

2. BuneomaruutodoH.

3. MynpTMenniiHas yCcTaHOBKA.

4. Kommbrorep.

3.2. UudopmanmnonHoe odecnevyeHne o0yueHust

Ilepeyenbp pexoMeHayeMbIX YyuyeOHbIX wu3AaHuii, HWHTepHeT- pecypcos,
JAOIOJTHUTEJIbHOM JIUTEePaTyPhl.

OcHoBHas JuTeEparypa :

1. T'nmunxka, H.JI. O6mas xumus [Tekct] : yue06.mocobue / H.JI. I'nmunka. - U3,
crep. - M. : KHOPYC, 2019. - 750 c. - (Cpennee mnpodeccuoHaIbHOE
oOpa3oBaHue).

2. T'munaka, HJL OOmas xumus : yuyeO6Hoe mocoOue / I'muuka H.JL. - M. :
KnoPyc, 2018. — 748 c¢. — ISBN 978-5-406-06002-5. — URL:
https://book.ru/book/926479. — TekcT : 3MEKTPOHHBIH.

JlonmoJiHUTEILHASA JUTEpaTypAa :

1. babkoB, A.B. Xumus [DnektpoHHBIH pecypc] : ydyeObHuk / A.B.
babkxos, T.1. bapabanosa, B.A. Ilonkos. - M. : 'DOTAP-Menua,
2015. - Pexxnm JOCTyTa :
http://www.medcollegelib.ru/book/ISBN9785970434376.html.
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. babkoB, A.B. OOmass u Heopranuueckass XuMHUSA [DJICKTPOHHBIN
pecypc] / A.B.babkoB - M.: I'D0OTAP-Menaua, 2016. - 384 c. - ISBN
978-5-9704-3850-3 - Pexum J0CTyTIA:
http://www.medcollegelib.ru/book/1ISBN9785970438503.html

. Eropos, A.C. Xumusi: cipaBoYHMK sl TOATOTOBKH K EI'D : yuebnoe
nocobue / A.C. EropoB. — 2-¢ u3n., ucnp. — PoctoB-Ha-/{ony :
®ennke, 2016. — 174 ¢. — ISBN 978-5-222-25908-5. — TexkcrT :
AJIEKTPOHHBIN // DNeKTpOHHO-0MOIoTeyHas cucteMa «JIanby : [caiT].
— URL.: https://e.lanbook.com/book/102304. — Pexum goctyma: s
aBTOPU3. MOJIB30BATENEH.

. 3ypabssa C.D., Opranuueckass XuUMHsS [DJIEKTPOHHBIA pecypc|
yueonuk / C.O. 3ypabsH, A.Il. Jly3un; nox pen. H.A. TrokaBkuHOM -
M. : ID0OTAP-Meana, 2016. - 384 c¢. - ISBN 978-5-9704-3827-5 -
Pexum JIOCTyIIA:
http://www.medcollegelib.ru/book/ISBN9785970438275.html

. Kombuiosa, H.A. IlIkoyibHBIN CIIPaBOYHUK MO XUMUU : CIPABOYHHUK /
H.A. KonbnoBa. — 4-e, uzn. — PoctoB-Ha-Jlony : @enuke, 2015, —
239 c¢. — ISBN 978-5-222-23475-4. — TekcT : 3IeKTpOHHBIH //
DNIeKTpOHHO-OuOInoTeyHass cucrtemMa «Jlanwy : [caiit]. — URL:
https://e.lanbook.com/book/70307. — Pexum noctyma: Iuisi aBTOpU3.
II0JIb30BATEIIEH.

. Kypnan «XuMus B LIKOJIEN

4. KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JUCHMIIAHBI

KoHTposib M OIleHKa pPEe3yJabTaTOB OCBOCHUS JUCHUILIAHBI «XUMUSI»

OCYIIECTBIISICTCS MPETOaBaTeIeM B MPOILIECCE YCTHOTO U MHUCBMEHHOTO OTpoca,

TCCTUPOBAHMA, TAKIKC BBITIOJTHCHHU A 06y‘-IaIOH_II/IMI/IC$I HHIWBUAYAJIbHBIX SaﬂaHHﬁ,

MPOEKTOB.

PesyabTarnl 00yuyeHus1 (0OCBOCHHBIC YMEHUS,
YCBOEHHbIE 3HAHUA)

@DopMBbI M METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00yUYeHHst

C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 0 MCECTC

XMMHUHA B COBPEMEHHOM Hay4YHOW KapTHHE
MUpa;  [OHUMaHWe€  pOJM  XUMUU B
dbopMupoBaHUU Kpyrosopa u

(YHKIMOHATIHHON IPaMOTHOCTH YeJlOBeKa IS

Ompoc

Pedepar

Jlokmnan

TectupoBanue
[IpoekTHas eaTeabHOCTh
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pPEIICHUA NPaKTHYECKUX 3ada4,

BJIQJICHUE OCHOBOTIOJIAraloIUMU
XHUMHUYECKUMU MMOHATHSIMH, TEOPHUSAMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BAaHUE XMUMHUYECKOW TEPMHUHOJOTHEH U
CHMBOJIUKOM;

Kontponbhas pabota
[TpoekTHast NeATEIBHOCTh

BJIAJICHUE OCHOBHBIMH METOJAMH HAy4HOI'O
MO3HAHUS,  HCHOJIB3YEMBIMA B  XUMUH:
HAOJIO/ICHUEM,  ONHCAaHHEeM, H3MEpPEHHEM,
OKCIIEPUMEHTOM;  yYMEHHE  00pabaThIBaTh,
OOBSCHATH PE3yNbTaThl MPOBEIECHHBIX OMBITOB
U JIeJIaTh BBIBOJIBI; TOTOBHOCTh M CITOCOOHOCTH
IIPUMEHATH METOJBI IO3HAHUS IIPU PELICHUU
MPAKTUYECKUX 3a]1a4;

VYcrHbIl onpoc
TectupoBanue
[IpoekTHas nesTEIBHOCT

c(OpMHUPOBAHHOCTh yMEHUS J1aBaTh
KOJIMYECTBEHHBIC OLICHKM U  IPOU3BOJUTH
pacderbl IO XUMHYECKUM (opMyliaM H
YPaBHEHUSIM;

KonTtponpHas pabora

BJIaACHUC ITPaBUJIaMU TCXHUKH 0e30macHOCTH
IIpH UCIT0JIb30BAHUN XUMHWYCCKNX BCIICCTB,

Onpoc, Pedepar, Hoknan. [IpoektHas
JIeATEIbHOCTD

c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIUH 10
OTHOILEHHIO K XUMUYECKON NH(pOpMaLuy,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.

[IpezenTanuu, Pedepar, Joxnan,
TectupoBanue
[IpoekTHas neaTenbHOCTh
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JIMCT 0 BHeCeHUM U3MEHEeHHil B pad0ouyylo nporpaMmmy

I'on

HN3menenus JOINOJITHCHHUH, BHCCCHHBIC B

NporpamMmmy.

®UO
npenoaaBaTeJis
BHOCHBILIETO
JAOTOJIHEHHS B
padouyio
nporpammy

Bwmecto

JlomomHeHo

Pa6ouas nporpamma
IIEpeCMOTpEHa U 0J00peHa Ha
3acemanun LMK
[TpoTokon Ne
OT «___ » 20 r.
[Ipencenareins:

(®UO)

MII

Bwmecto

JlonmoaHeHO

Pabouas nporpamma
IepecMoTpeHa U ojo0peHa Ha
3acemanun LIMK

[TpoTokon Ne

OT «___ » 20 r.
IIpencenarens:

(DUO)

MII

Bwmecto

HononHeno

Pabouas nporpamma
nepecMoTpeHa U oJJo0peHa Ha
3aceganuu [IMK
ITporokoi Ne
OT «__ » 20 1.
IIpencenarens:

(®HNO)

MII

Bwmecto

JlomosiHeHo

PaGouas mporpamma
MepecMOTpPEHa U 0JI00peHa Ha
3aceganuu [IMK

[TpoTokon Ne

OT «__ » 20 1.
[Ipencenarens:

(®UO)
MII
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TemaTuueckui miaH
10 y4eOHOH JUCIUTIINHE « XUMUSD»
1 cemectp (62 yaca)

Ne Tema Koua-Bo
4acoB
1 | Beeneuue 2
2 | OcHOBHBIC OHATHS U 3aKOH XHMHUHU. 2
3 | llepumogmueckuii 3axoH u [lepuoanyeckast cuCTeMa XUMUYECKUX 2
snemenToB JI. U.Menaeneena.
4 | Ctpoenue aroma. 2
5 | CtpoeHue BemecTBa 2
6 | [IpenMer opraHUYECKON XUMUHU 2
7 | Teopus crpoenus opranndeckux coequHennit A.M. bytieposa 2
8 | [IpenenbHbIe yrineBoJOPOAbI. AJTKAHBI . 2
9 | XumMudeckue cBOHCTBA aJIKAHOB. 2
10 | 'oMonOruYecKuii psij| aJIKCHOB. 2
11 | XumMuueckue CBOMCTBA aJIKEHOB. 2
12 | AnkoaueHsl 1 UX CBOMCTBA. 2
13 | AuetuseHoBbIE YTIIEBOAOPOIbI 2
14 | Apomaruueckue yrieBoJopo/ibl . XUMUYECKUE CBOWCTBA U 2
MIPUMEHEHHUEAaPEHOB.
15 | IlpupoHble HCTOYHUKHU YIIJIEBOJOPOJIOB. 2
16 | Cnuptel.M3oMepusi, HOMEHKJIATYpa, CBOICTBA. 2
17 | MHoroaToMHbIE CIUPTHI 2
18 | deHoIbI M UX XUMUYECKHE CBOHCTBA 2
19 | Aapaeruasl U KETOHBI. 2
20 | XuMuyeckue cBOICTBA ajbJACTHUI0OB U KETOHOB. 2
21 | Kapb6oHOBbIE KHCIIOTHI. 2
22 | XuMU4ecKre CBOHCTBAa KapOOHOBBIX KUCIIOT. 2
23 | CnoxxHbI€ 3pUPBI U KUPBI. 2
24 | Yraeoawsl. MoHOCaXapuibl. 2
25 | lucaxapuapl W NOJIHCAXaPHIBL. 2
26 | AMuHBI. AMUHOKHCIIOTEHI. 2
27 | benkwu. 2
28 | HyksienHOBbIE KHCIIOTHI. 2
29 | ®depMeHTHI, BATAMUHBI, TOPMOHBI. 2
30 | ITonsiTue o jeKapcTBax. 2
31 | KonTpospHas pabota. 2
HTtoro 62
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2 cemecTp

Ne Tema Koxn-Bo
4acoB
1 | CocrasB BemiecTBa. 2
2 | ArperatHple COCTOSIHUS BEIIECTBA. 2
3 | UncThle BEUICCTBA M CMECH. 2
4 | JIucriepcHbIE CHCTEMBI . 2
5 | Ilonmumepsl. 2
6 | PactBopbl. PacTBOpUMOCTS. 2
7 | ITpurotoBiaeHne pacTBOPOB Pa3INYHON KOHIIEHTPAIUH. 2
8 | Teopus 3JeKTPOIUTHUCCKOMN TUCCOIMALIHH. 2
9 | 'maposau3 OpraHMYeCKUX U HEOPraHMUECKUX BEIIECTB. 2
10 | Knaccugukanust HEOpraHW4eCKHX COSAMHEHUH U MX CBOWCTBA. 2
11 | Knaccudukanus HEOPraHMIEeCKUX COSAMHEHUN U UX CBOMCTBA. 2
12 | KonrponbHas padora.
13 | Knaccudukanus XuMUYECKUX PEAKIIHA. 2
14 | CkopoCTh XUMHUYECKUX PEAKIUH . 2
15 | OOpaTuMOCTh XUMHUYECKUX pEAKIUH. 2
16 | OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. 2
17 | Dnexrponms 2
18 | KonTposbHas pabora 2
19 | MeTauibl 1 HEMETAJUIBL. 2
20 | Bomopon, ero noiyueHue, CBOWCTBA U MPUMEHEHHE. 2
21 | DnemeHTHl | A- Tpynnbl. 2
22 | DnemMeHTsI 2A- TPYITIBL 2
23 | AITIOMUHHUHN U €r0 COeqUHEHUS. 2
24 | I'anorensl. XJ10p M €ro BaKHEUIIHE COCIMHEHUSI. 2
25 | Xanpkorensl. Kuciopon ,ero noiydeHue u CBOWCTBA. 2
26 | O0mas xapakKTeprCTHUKa JIEMEHTOB MTOATPYIIIHI a30Ta. 2
27 | Yrinepona u KpeMHHUil. 2
28 | XuMHUeCKHE TEXHOJIOTHH. 2
29 | XuMmus B )KU3HU 00I1IECTBA 2
30 | OcHOBHBIE CTaIUU XUMHYECKUX MPOIIECCOB. 2
31 | I'eHeTndeckas CBSI3b MEX/TY KJIACCAMU OPTAaHWMYECKUX COCTMHCHHIM. 2
32 | I'eneTndeckas CBSI3b MEXIY KJIacCaMy HEOPTAaHMUECKUX COSTMHEHHIA. 2
33 | MToroBoe 3aHsATHE - 3aIIUTa IPOCKTOB 2

Hroro

D
»
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