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1. IACIIOPT ITPOI'PAMMBbI YUYEBHOM JUCIHUILINHBI
1.1. Ob6aacTh NpUMeHEeHHUs IPOTPAMMBI:

PabGouas mporpamma yueOHo# muctummasl OY/[.10 Xumus mnpeaHazHadeHa IS H3YYCHHS B
YUPEXKIEHUSAX CpPEeIHEro MpoQecCHOHAIBHOIO 00pa3oBaHus, pealu3yloUMX 00pa30BaTeIbHYIO
porpaMMy cpeiHero oOuiero oOpa3oBaHus MPH MOATOTOBKE KBAIM(UIIMPOBAHHBIX CIYKAIUX I10
crenpanbHOoCTH: 23.02.03 TexHudyeckoe 00CTy)KUBAaHHE U PEMOHT aBTOMOOUIILHOTO TPAHCTIOPTA

1.2. MecTo y4eOHOI IMCHMIJIMHBI B CTPYKTYpPe OCHOBHOI NnpodeccnoHaIbHOI 00pa3oBaTe/ibHOM
NPOrpamMMbI:
JUCHUTUIMHA XUMHS BXOJHT B 00111€00pa30BaTEIbHBINA IIHKII.

1.2. llesib ¥ IJIaHUpPYEMbIe Pe3YJbTAThl 0CBOCHUS Y4eOHOM QM CUMILINHBI:

Kon IIK, OK

YMmennst

3Hanug

OK 01 Beibupars
CIIOCOOBI pelIeHus

- BBINOJHATH XHMHYECKHH IKCIICPUMEHT:

- OCHOBHBbIC 3aKOHbI XUMHMN:

1o pacro3HaBaHUIO BKHEHIIINUX | COXPAaHEHUS MACChl BEUIECTB,
3a1a4
npodeccuonamsroi | HEOPTAHHIECKHX u OpraHMYECKUX | IOCTOSTHCTBA COCTaBa BEIIECTB,
HEeSTEbHOCTH, COCIMHCHMI; [Tepuoanueckuii 3akon /.M.
IPUMCHUTENIBHO K | - MPOBOAMTBL: CAaMOCTOATENbHBIN MOUCK | MeHeneena;
PpasHIHbIM XUMUYECKON NH(POPMALMH C HCIIOIb30BaHUEM | - OCHOBHbIE TEOPHH XHMHH;
KOHTCKCTaM o

pa3IMYHBIX HMCTOYHHKOB (Hay4HO- | XMMHUYECKOU CBsI3H,

MOMYJISIPHBIX HM3JaHUN, KOMIIBIOTEPHBIX 0a3 | SJEKTPOIUTUYECKON THUCCOLHAIINH,

JaHHBIX, pecypcoB HTepHeTa); CTPOEHHUS OPTraHUYECKUX U

- CBAI3bIBATh: U3YUYECHHBIN MaTEpHUaJl CO CBOEH | HEOPTaHUUECKUX COEAMHEHU;

PO eCCUOHAIBHON IeATETHHOCTHIO;

- pemiatb:  pacyeTHble  3aJa4d IO

XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM;

-MCIO0JIb30BATh IPUOOPETCHHBIE 3HAHUS U
YMEHUS B MPAKTUYECKOM NESITEILHOCTH U

OK 02 - Ha3bIBaTh: H3YYCHHbIC BEIIECTBA MO | -BaKHeWIMe XUMHYECKHe
OcymecTsisTe TPUBUAIIBHON 150051 MEXIYHAPOJAHOU | MOHATHA: BEIIECTBO, XUMUYECKUN
TIONCK, aHATM3 U | yopenknarype; 5JIEMEHT, aTOM, MOJIEKYJIa,
WHTEPIPETAIHIO

- OmpeleJfiThb: BAJICHTHOCTh M CTENEHb | OTHOCUTENIbHBIE aTOMHAs U
uHopMaluy,

HEOOXOIUMOM IS
peleHus 3aaaq

OKHCJICHHA XHMHYCCKUX DJJICMCHTOB, THII

XUMHYECKON CBS3U B COCIUHCHUAX, 3apsan

MOJICKYJIIpHasd MacChbl, HOH,
AJUIOTPOIIUS, U30TOIIbI, XUMHUYCCKad

npodeccroHanbH | HOHA, XapaKTep CPelbl B BOJHBIX PACTBOPAX | CBA3b, DJIEKTPOOTPULATETLHOCTS,
oM HEOPTraHNYECKUX " OpPTaHWYECKHUX | BAJCHTHOCTH, CTEIICHb OKHMCIICHUS,
HaIIpaBJICHHOCTH | coeMHEHUH, OKACIUTENh B BOCCTAHOBUTEID, | MOJIb, MOJIIPHAs Macca, MOJIIPHBIN

NMPUHAIJICIKHOCTD BCIICCTB K PA3HLIM KJIaCCaM

00BeM ra3000pa3HbIX BEIIECTB,

HCOPTaHNYCCKUX )51 OpraHN4YCCKUX | BCIICCTBA MOJICKYJIAPHOTO U
COC,Z[I/IHCHI/Iﬁ; HEMOJICKYJIAPHOTO CTPOCHUH,
- XapakTepu3oBaTb: DJJIEMCHTBI MAaJbIX | paCTBOPEI, DJICKTPOJIUT U

IEpHUOa0B o nux ITOJIOKCHHIO B

HEBJICKTPOJINT, JSJICKTPOJIUTHYCCKAA




[Tepuonnueckont cucreme .M. Menneneena;
o0mye XWMHUYECKHUE CBOWCTBA METAJIOB,

HEMCTAJJIOB, OCHOBHBIX KJI1aCCOB
HCOPTraHNYCCKUX n OpTraHNU4YCCKUX
COG,Z[I/IHGHPlﬁ; CTPOCHUC n XHUMHUYCCKHE

CBOMCTBA M3YYECHHBIX HEOPraHMYECKUX U
OpPraHUYECKUX COECTUHECHMI;

- O0BSICHATBH: 3aBUCUMOCTb CBOWCTB BEIIECTB
CTPOEHHUSA, MPUPOLY
XUMHUYECKON CBSI3M (MOHHOM KOBAJICHTHOM,

OT HUX CcOCTaBa H
METAJIJINYECKON U BOJIOPO/IHOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PABHOBECHUSA OT Ppa3IMYHBIX
(hakTopOB;

- BBIIOJHATH XMMHYECKHI IKCIIEPHMEHT:

1 (o) pacro3HaBaHUIO Ba)KHEHIITHX
HGOpFaHquCKI/IX 158 OpFaHI/I‘-IeCKI/IX
COCIMHEHH;

- MNPOBOAMTH: CAaMOCTOSITEIIbHBIA IOUCK

XUMHAYECKON HH(POPMALIUH C UCTIOIH30BAHUEM

pa3INYHbIX HCTOYHUKOB (HayuHO-
MOMYJISAPHBIX W3/IaHUH, KOMIIBIOTEPHBIX 0a3
JAHHBIX, pecypcoB MHTepHeTa);

- CBA3BIBATH: N3YUCHHBIN MaTepHall CO CBOEH
poeCCUOHATILHOMN EATENIbHOCTBIO;

- pemlaTh:  pacueTHbIE  3aJaud IO
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;
-MCINO0JIb30BAaTh IPUOOPETEHHbIE 3HAHUS U
YMCHUA B HpﬂKTH'—IGCKOfI JACATCIIBHOCTH H

IOBCEIHEBHON KU3HHU.

JUCCOLMALUs, OKHCIUTEID
BOCCTAaHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJICHHE, TETUIOBOH ekt
peaKuuu, CKOpOCTbh XUMUYECKOU
peaxiuu, KaTajin3, XUMHIECKOe
paBHOBECHE, YIIIEPOJIHBII CKEJIET,
GbyHKIIMOHAIbHAS TPpYIa, U30MEpHs,
TOMOJIOT U,

- OCHOBHbIE 32AKOHbI XUMHUM:
COXpaHEHMsI MAaCChl BELLIECTB,
IIOCTOSIHCTBA COCTaBa BEILIECTB,
Ilepnonnueckunt 3axox JI.1.
Menpeneena;

- OCHOBHbIE TEOPHHU XUMHU;
XUMHYECKOH CBSI3H,
AIIEKTPOIUTUYECKON JUCCOIUAINH,
CTPOEHUS OPTaHUYECKUX U
HEOPraHWYECKUX COCIUHEHUI;

- BaJKHelIue BelecTsa u
MaTepHaJIbl: BaXHEUIINE METAIUIbI
U CIUIaBbI; CEpHasi, COJISIHASI, a30THAs
U YKCYCHAsl KUCJIOTHI; 0J1aropoiHbIe
rasbl, BOJOPOJ, KUCIOPO/, TaJIOTEHBI,
LIEJIOYHBIE METAJIbI; OCHOBHBIE,
KHUCJIOTHBIE U aM(pOTEPHbIE OKCHJIBI U
TUJIPOKCH/IBI, ILEI0YH, YTIEKUCIBIN
Y yTrapHBbIN ras3sl, CEPHUCTBIN a3,
aMMHaK, BoJla, MPUPOIHBIN ras,
MeTaH, 3TaH, 3TUJIEH, alleTUJIEH,
XJIOpUJ HATpUsl, KapOOHAT U
rUIpokapOOHAT HATpUs, KapOOHAT U
docdar kanpusa, 6€H301, METAaHOI U
3TAHOJI, CIIOKHBIE 3(PUPBI, KUPBI,
MBbLIa, MOHOCAaXapuIsl (TJIFOK034),
Jcaxapubl (caxaposa),
nosicaxapubl (Kpaxman u
EJUTI0I03a), aHWJINH,
AMMHOKHCIIOTHI, OEIKH,
HCKYCCTBEHHBIE 1 CHHTETUYECKUE
BOJIOKHA, Kay4yKH, TUIACTMACCHI.

OK 04 Pab6orats B
KOJUIECKTUBE U
KOMAaHJIE,

3¢ PeKTUBHO
B3alMOJICHCTBOBA
Th C KOJIJICTaMH,

[ToHUMaTh OTHOCHTEIBHO IONHO (0OmIui

CMI)ICJ'I) BBICKAa3bIBaHUA NMPOBOJIUTL:

CaMOCTOSITENbHBIN TTONCK XUMHUYECKOH
WH(pOpMAIIUU C MCTIOJb30BAaHUEM PA3TUYHBIX

HMCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3JIaHUM,

- OCHOBHbIC 32AKOHbI XUMHUH:
COXpaHEHMsI MacChl BEILIECTB,
MIOCTOSTHCTBA COCTaBa BEIIECTB,
ITepnonnueckuit 3akon J[.1.
Menneneena;




PYKOBOJICTBOM, KOMIIBIOTEPHBIX 033 JaHHBIX, PECYpPCOB | - OCHOBHbIE TEOPUU XMMHUM;
KJIMCHTaMH WNurepuera); XHUMHUYECKOH CBSI3H,
- CBA3BIBATH: U3yUYECHHBIN MaTepual co AIIEKTPOJINTUYECKON JUCCOLUALNH,
CBOCH IPO(eCCHOHANBHOM, CTPOCHHUsI OPIraHUYECKUX U
B3aUMO/IEHCTBOBATh C KOJIJIEraMH HEOPraHHYECKHX COSIIMHEHHI;
OK 09 NPOBOAMTb:  CAMOCTOSATENbHBIM  IOMCK | Ba)KHEWIIME METAJUIbI U CIUIABBI;
Hcnonk3oBath XUMHAYECKON HH(POPMALINH C UCTIONB30BAHUEM | CEpHAasi, COJISIHAs, a30THAs U
HHGOPMALHMORHEL | a5y MCTOYHHUKOB (Hay4HO- | YKCYCHasi KUCIIOTBI; OJ1aropoIHbIE
€ TEXHOJIOTUH B .
MOMYJISIPHBIX M3/aHUH, KOMIBIOTEPHBIX 0a3 | rasbl, BOJOPOJ, KUCIOPO/, FaIOTEHBI,
npodheccuoHanbH

OU NIeITEeNbHOCTH

JaHHBIX, pecypcoB HTepHETA);

- CBSI3BIBATh: U3yUEHHBII MaTepual co CBOeH
poheCCUOHATILHOMN EATENIbHOCTBIO;

- pemiaTb:  pacueTHble  3aJayd IO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSM;
-MCN0JIL30BaTh TPUOOPETEHHBIC 3HAHHUA W
YMEHHUSI B TIPAKTHYECKOW IESITEIBHOCTH U
ITIOBCETHEBHOM KU3HH.

IIEJIOYHBIE METAJLIbl; OCHOBHBIE,
KHCIIOTHBIE U aM()OTEpHbIE OKCUIBI U
THJIPOKCH/IBI, IEI0YH, YTICKUCIBIN
U yTapHBIi ra3bl, CEpHUCTBHI ras,
aMMHaK, BoJia, IPUPOIHBIN Ta3,
METaH, 3TaH, TUJIEH, alleTUJIEH,
XJIOpUJ HaTpusl, KapOOHAT U
ruipokapOOHAT HaTpuUs, KapOOHAT U
docdar kanbnus, OCH30J1, METaHOI U
ATAHOII, CIIOXKHBIE (DUPBI, KUPHI,
MBbLIa, MOHOCaXapHu sl (TJIFOK034),
JIcaxapubl (caxaposa),
nonMcaxapubl (Kpaxman u
LEJUTI0N03a), AaHUJIKH,
AMMHOKHCIIOTEI, OCJIKH,
MCKYCCTBEHHBIE U CHHTETHYECKUE
BOJIOKHA, Kay4yKH, MJIACTMAcCCHhI.

Pabouas mporpamMma OpuCHTUPOBAHA Ha JOCTUKCHHUC CICAYHOIINX LeneH:

e (OCBOCHHME 3HAHMH O XMMHYECKON COCTAaBISIOIIEH €CTECTBEHHO-HAYyYHON KAapTHUHBI
MHpa, BOXHEHIITNX XUMHAYECKUX IOHATHAX, 3aKOHAaX U TCOPUAX;

e OBJaJeHMEe YMEHHSIMH TIPUMEHATh I[IOJIyYCHHbIE 3HAHMS JJIs OOBSICHEHUS
pa3sHOOOpa3HBIX XUMUYECKUX SIBJICHUH U CBOMCTB BEILECTB, OLIEHKU POJIM XMMHUHU B Pa3BUTUHU
COBPEMECHHBIX TEXHOJIOTUHN 1 IMOJIYYCHHNHN HOBBIX MAaTCPUAJIOB,

e pa3sBHTHE INO3HABATEJBHBIX HMHTEPECOB M HMHTEICKTYAJbHBIX CIOCOOHOCTEH B
npolecce CaMOCTOSTENBHOTO MPHOOPETeHUs XMMHYECKHX 3HAHUH C HCIOJIb30BaHUEM
Pa3IUYHBIX KCTOYHUKOB I/IH(l)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

e BoCHUTaHHe YOeKAEHHOCTH IIO3UTUBHOM pPOJIM XMMHUU B KU3HU COBPEMEHHOIO
oOuiecTBa, HEOOXOJUMOCTH XUMUYECKH IPaMOTHOI'O OTHOILIEHUSI K COOCTBEHHOMY 3/I0POBBIO U
OKpYXKarolleu cpere;

® mNpuUMeHeHHe TOJIyYeHHBbIX 3HAHWUH W yYMeHMH /i1 O€30MacCHOTO HCIOJIb30BaHUS
BCIIECCTB U MATCpUAJIOB B 6BITy, Ha IMPOU3BOACTBE U B CCIBCKOM XOSﬂﬁCTBe, JJI1 pCUICHUA
IIPAaKTUYECKUX 3aJa4 B IIOBCEIHEBHOW XU3HM, Ul NPEAYNPEKACHUA SBICHUNM, HAHOCSIINX
BpeJl 30POBBIO YEIIOBEKA U OKPYKAIOLIEH cpele.

OcHoBY paboueii IPOorpaMMbI COCTABIISIET COZIEPIKAHKE, COTJIACOBAHHOE C TPEOOBAHUSIMHU

deneparTbHOT0 KOMIIOHEHTA TOCYapCTBEHHOTO CTaHAapTa CPEAHETO (TMIOTHOTO) 00IIeTo 00pa3oBaHUs

06a30BOT0 YPOBHSI.



B nmpo¢uibHy0 COCTaBISIONIYIO MPOrPaMMbl BKIIOUEHO MPO(ECCHOHATLHO HAPaBIEHHOE
coJiepKaHue, HeoOX0MMOe I YCBOSHHSI PO ecCHOHATEHON 00pa30BaTeIbHON MPOTrPAMMBI,
dopmupoBaHus y 00ydaromuxcs npohecCHOHATBHBIX KOMIIETEHIHH.

1.4. PexomeHnayemMoe KOJIHYECTBO YACOB HA OCBOEHHME MPUMEPHOIi MPOrpamMMbl y4eOHOi
JAUCUMIIAHBI:

MakcuMasibHas yueOHas Harpyska oOydvaromierocs mo npodeccuu 108 yacos, B ToM vmciie:
-00s13aTesbHAs Ay JUTOpHAs ydeOHas Harpy3Ka 00y4aromerocs 72 4acos;

-BHEAyIUTOPHASL CAMOCTOSATENbHAs paboTa oOyuatomierocs 36 4acos.

2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0beM y4eOHOM JMCUMILIMHBI U BUbI Y4eOHOH padoThl

Buj yueonoii pa6oTni KoaunuectBo yacos
MakcumaJjibHas yyeOHasi HAarpy3ka (Bcero) 108
Oobs13aTesibHAs ayAUTOPHAs y4eOHasi HATPY3Ka (Bcero) 72
B TOM YHCJIC:
MIPAKTUYECKUE 3aHITU 26
KOHTPOJIbHBIE PaOOTHI
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 36




2.2. TemaTnuyeckuii IVIaH U coAepKaHue y4eOHOMH TUCHUIINHBI XHMHSA

AJIKeHBbl. DTWUJIEH, €ro Tojy4yeHue (ACTUAPUPOBAHMEM JTaHA, JENOJIMMEpHU3alueil IONUITUIICHA).
['omonornueckuii psjg, U30Mepus, HOMEHKJIATypa aJKEHOB. XMMHYECKHE CBOWMCTBAa 3THUJIEHA: T'OPEHHE,

HaumeHnoBanue Coaepixanue yueOHOro MaTepuaJa, JabopaTopHblie padoThl M NPAKTHYECKHE 3aHATHSA, O0bem | Yposenb
pa3iejioB U TeM CaMOCTOSITeIbHAsSI paboTa 00yJarImmMXcst yacop | 0cBOCHMIH
1 2 3
Pa3nes 1. Oprannveckasi XuMHA
Tema 1.1. OcHoBHble | [Ipeamer oprannyeckoit xumuu. [IpupoaHbIe, ICKYCCTBEHHbIE U CHHTETUYECKUE OPraHUYECKHUE BELIECTBA. 4 1,2,3
NOHATHUS CpaBHeHUE OPraHUYEeCKUX BELIECTB HEOPraHUYECKUMHU.
OpraHu4ecKoi BanentHocTh. XUMHUECKOE CTPOCHHE KaK NOPSI0K COSAUHEHHS] aTOMOB B MOJIEKYJIBI 10 BaJICHTHOCTH.
XHMMHH H TeOpHs Teopusi crTpoeHusi opraHuuyeckux coeguHeHuii A.M. ByrtiepoBa. OCHOBHbIE IOJOXEHUS TEOPUHU
CTPOCHHSA XUMHYECKOro crpoeHus. M3omepust u nzomepsl. XumMudeckue GopMyIibl U MOAEIH MOJIEKYJ B OPraHUYECKOM
OpPraHM4YecKuXx XUMHH.
coeiMHeHMit Kaaccndukanusa opranmyeckux BemectB. Knaccudukaiys BeIECTB IO CTPOSHUIO YIIIEPOJAHOIO CKEJIETa
¥ HAJTMYUIO GYHKIMOHAIBHBIX Tpyn. ['omonoru u romosorus. Hauana Homenkmnarypsr IUPAC.
Knaccupukanusi peakumii B opraHmvyeckoil xumum. Peakiuu npucoennHeHus (TUAPUPOBAHUS,
raJJoreHUPOBaHUs, TUAPOTAIOTCHUPOBAHUSA, TUApaTauuu). Peaknuu oTwerieHUs (AETHAPUPOBAHUS,
JIeTUAPOTAIOTeHUPOBAHMUS, leruapartanun). Peakunn 3amenienus. Peakiuu nzomepuzarum.
JlabopaTopHble onbIThl. V3roTOBIEHNE MOIENIEN MOJIEKYJI OPraHMYECKHUX BEIIECTB.
IIpakTnyeckune padorbr: Nel XuMHUecKOe CTPOEHHE KaK MOPSALOK COCJUHEHMSI aTOMOB B MOJIEKYJIBI IO 2
BaJICHTHOCTH.
CamocrositeibHasi padota Nel: «MHorooOpasue coeJuHeHUH yraepoja. M3oMepus u roMonorus» 3
Tema 1.2. AnkaHbl. ANKaHbl: TOMOJIOTUYECKUI psl, U30MEepUs U HOMEHKJAaTypa aJKaHOB. XHUMHUYECKHE CBOICTBa 4
YTrneBoopoasl M X | aNKaHOB (METaHa, dTaHa): TOPEHHE, 3aMeleHUE, pa3ioKeHne, AeTuipupoBanne. [[puMeHeHe alkaHOB Ha 1,2,3
PUPOJHBIE OCHOBE CBOWCTB.
UCTOYHUKU




Ka4yeCTBEHHBIE peakiuu (oOecuBedrBaHre OPOMHON BOJIBI M pacTBOpa NepMaHraHata Kaiaus), FHapaTanus,
nosmmMepusanus. [I[pumenenne sTuieHa Ha OCHOBE CBOMCTB.

Jlnenbl U kaydyku. [loHATHE 0 AMEHAX KaK yrJIeBOJOpPOJAx C ABYMs JBOMHBIMU CBA3SIMHU. CONpsKEHHBIE
IUeHbl. XHWMHYECKHue CBOWCTBa OyraaweHa-1,3 uw wu3ompeHa: oOecHBeYMBaHHWE OpOMHON BOJABI H
nojauMepu3anus B kKaydyyku. HaTypanbHblil 1 CHHTETUUECKHE Kayuyku. Pe3nna.

AJKMHBI. AnetuiieH. XUMHUYECKHE CBOWMCTBA alleTHJICHA: TOpPEHHE, OOecIBeUYMBaHHE OpPOMHOM BOJIHI,
MIPUCOETMHEHUE XJI0POBOIOPOIa U ruApaTanud. [ [pumeHenue aleTrieHa Ha OCHOBE CBOMCTB. MexXKiiaccoBast
M30MEpHs C ATKATUECHAMHU.

Apenbl. benzon. Xumuueckue cBOWCTBa O€H30Ja: TOPEHHE, PEAKIMU 3aMelleHUs (TrajJoreHupOoBaHUE,
HutpoBanue). [I[pumenenne 0eH30J1a HA OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB. [IpUpoaHbIi ra3: cocTaB, IPUMEHEHUE B KAUECTBE TOILJIMBA.
Hedts. CocraB u nepepaborka Hedpru. [leperonka nedru. Hedrenpoaykrsi.

JlabopaTopHublie onbIThbl. O3HAKOMIIEHHE C KOJUIEKIIUEH 00pa3loB HEPTH U MPOAYKTOB €€ MepepadOTKH.
O3HaKoOMJIEHHE C KOJUIEKIIMEN KaydyKOB U 00pa3liamMy U3/1eIuil U3 pe3UHBbI.

IIpakTuyeckue padorni: Ne2 HatypanbHblil U cUHTeTHYECKHE Kayuyku. Pesuna.
IpakTuyeckas padoraNe3 Hedrts. CocraB m mepepabotka Hedru. Hedrempomaykrel. Kokcoxummaeckoe
MPOU3BO/ICTBO.

CamocrositesibHas padora Ne 2 «VcTOUHUKH YyTI€BOIOPOIOBY

Tema 1.3.
Kucaopoacoaep:xamx
e OpraHuvecKue
coeUHEeHHUs

Cnuprsl. [TonydeHue sTanosna Opo’keHHEM IUIFOKO3bI M THApaTanueit aTuiaeHa. I napokcuipHas rpymnmna Kak
¢dynkunoHanbHasg. IloHsATHE O MpeaeNbHBIX OAHOATOMHBIX CHUpPTaxX. XHMHYECKHE CBONCTBA 3STaHOJA:
B3aUMOJIEIiCTBUE C HaTpueM, OOpa30BaHME MPOCTBIX M CIOXHBIX 3(UPOB, OKHUCIECHUE B albJETU].
[TpuMmeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 MOCIEACTBHS U IPENYIPEKICHHUE.

I'muueprH Kak npeacTaBUTENs MHOTOATOMHBIX cIIUPTOB. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.
IIpumeHeHne rimneprHa.

DeHoj1. Du3nvecKkre U XUMHYECKUE CBOMCTBA (peHONA. B3anmmMHOe BiIMsSHUE aTOMOB B MOJIEKyJie (eHoJIa:
B3aUMOJICHCTBUE C TUIPOKCUIOM HATPHUS U a30THOM KucioToi. [I[puMenenne eHosa Ha OCHOBE CBOMCTB.

A.]'l]:)lel"lfl)lbl. [TousiTue 00 aJlpacTuax. A.IIB)ICFI/IIIHaH T'pyI1iia KakK (I)YHKI_[I/IOHaHLHaﬂ. q)OpMaJ'IB)lCFI/II[ n €ro
CBOICTBA: OKHCJICHHE B COOTBCTCTBYIOIIIYO KHCJIOTY, BOCCTAHOBJICHHC B COOTBCTCTByIOH_II/Iﬁ CIIUPT.
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HOJIY‘-ICHI/IC AJIBACTUI0B OKHUCICHUEM COOTBCTCTByIOH_II/IX CHI/IpTOB. HpI/IMCHCHI/Ie (I)OpMa.HBI[eFI/II[a Ha OCHOBC
€r0 CBOIICTB.

Kap6onoBbie kuciaothl. [TousTue o kapOoHOBBIX KucioTax. KapOoKcHilbHas TpyIina Kak (yHKIIHOHATbHAS.
['omonornyeckuit psi NpeaesibHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [lomyuenne kapOOHOBBIX KHCIIOT
OKHUCJICHHEM aJIbJIETHI0B. XUMUUYECKHE CBOWCTBA YKCYCHOM KHCIIOTBHI: OOIIME CBOMCTBA C MHUHEpPAJIbHBIMU
KUCIIOTaMU M peakius stepuduxanuu. [IpumMeHeHne yKCycHOW KHCIOThI Ha OCHOBE CBOICTB. Bricuiue
YKUPHBIE KUCJIOTHI HA MPUMEPE MATbMUTHHOBOI U CTEApUHOBOIA.

Cao:xnble 3¢pupsbl U xkupbl. [lonydenne cnoxHbXx 3¢upoB peaknueit srepudukanuu. CaoxHbie 3PUpPHI B
npupoe, ux 3HaueHue. [IpumMeHenne ciiokHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsr kak cnoxnsie >¢upsl. Krnaccudukanms xupoB. XWMHUYECKHE CBONCTBA JKHUPOB: THIPOJIH3 U
TUAPUPOBAHUE KUIKUX KUPOB. [I[ppuMeHeHne KupoB Ha OCHOBE CBOMCTB. MbLIa.

YrieBoabl. YTIIeBobl, UX KilaccuuKaus: MOHOcaxapuIsl (TI0Ko3a, PpyKTo3a), ucaxapuibl (caxaposa)
U ToJIMcaxapuibl (Kpaxmai v HEeJUTHI03a).

['mrok03a — BEIIECTBO C JIBOMCTBEHHOW (PYHKIUEH — allbJCTUAOCTHPT. XUMHUYECKAE CBOMCTBA TIIFOKO3BI:
OKHCJICHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpOUT, cUpTOoBoe OposkeHue. I[IpummeHeHue
IJIFOKO3bI HA OCHOBE CBOWCTB.

3HaueHUE YTJIEBOJIOB B KUBOW NMPHUPOJC W KU3HH 4eyioBeka. [IoOHATHE O peakiusx MOJHMKOHJICHCAIIUN H
TUAPOIIN3a HA TIPUMEPE B3aUMOIPEBPAILIEHUH: TIII0K03a —> MOJIHCAXapU/I.

JladopaTopuble onbIThl. PacTBOpeHHe IHMIepUHA B BOJAE M B3amMmojeicTBue ¢ ruapokcuaom memu(ll).
CBolicTBa YKCYCHOW KHCIOTHI, OOILIME €O CBONCTBAMM MMHEpaIbHBIX KHCIOT. JloKa3aTreabcTBO
HETMPEeIeIbHOTO XapakTepa KUIKOro xKupa. B3anMoieiicTBIE MIFOKO3bI M caxapo3sl ¢ ruapokcuaoM Meau(ll).
KauecTBeHHas peakiiys Ha Kpaxmal.

IIpakTuyeckue padorbi: Ned. YrieBoJpl, HUX KiIacCUPHUKAIUSA: MOHOCAaXapuabl , JAWCAXapuisl U
MOJIMCaXapuabl

CamocrositesibHas padora Ne 3. : «Kuciaopoacoaepkamye opraHnuecKie COSTUHEHUS.

Tema 1.4.
A3oTcoaepaxamme
OpraHuveckKue

Amunsl. [Torstre 06 amunax. AnudaTuyeckiue aMUHBI, UX KIacCH(PUKAIUs U HOMEHKIATypa. AHWINH, KaK
oprannueckoe ocHoBaHue. [lomydeHue anunuHa w3 HUTpoOeH3ona. [IpuMmeHeHHe aHMIUHA HA OCHOBE
CBOMWCTB.
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COeIMHEeHHUS.
IHonumepsl

AMHUHOKHCJIOTBI. AMUHOKHCIIOTH Kak aMmdoTepHble NU(YHKIMOHAIBHBIE OPraHUYECKHUE COCTUHEHUS.
XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT : B3aUMOJICHCTBUE CO IIEI0YaMHU, KUCIIOTAMHU U APYT C APYTroM (peakiust
noymkoHaeHcaun). [lentuanas cBs3b u noaunenTuabl. [I[ppumeneHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

IMoammepsl. benku u nonucaxapuibl Kak OMONOIUMEPHI.

[Tnactmaccel. [lonyyeHnue moiuMepoB peakiyei moJIuMepru3aly 1 MOJIMKOHAeHCaud. TepMoIIacTuyHbIe
U TepMOpEaKTHUBHbIE MIacTMacchl. [IpeacraBurenu miactmacc.

Bonokna, ux knaccudukanus. [lomyuenue BosokoH. OTaenbHbIE MIPEICTABUTENN XUMUYECKIX BOJIOKOH.

IIpakTnyeckue padorbl. NeS.PemieHre 3KCIIEPUMEHTAIBHBIX 337ad Ha WACHTU(PHUKAIMIO OPTaHUYECKUX
COEIMHEHUI.
IIpakTuyeckas padora Ne6 PacriozHaBaHue I1acTMacc U BOJIOKOH.

CamocrosiTenbHas padora Ne 4. «A3zoTcoeprKaliye OpraHuuecKue CoeIMHEHUS»

Tema 1.5.
buojgornyecku
aKTHBHBIE
coeTUHEeHHUsI.

®@epmentbl. [loHatne o depMeHTax Kak O OHOJIOTMYECKUX KaTalu3aropax OENKOBOMH MPUPOJIBI.
Oco0eHHOCTH CTPOCHHS U CBOWCTB B CPAaBHEHHWU C HEOPraHMYECKUMHU KaTanuzatopamu. Knmaccudukarus
depmenToB. OCOOCHHOCTH CTPOCHHMSI U CBOMCTB (PEPMEHTOB: CENEKTUBHOCTh M 3(PPEKTUBHOCTS.
3aBUCUMOCTh aKTHBHOCTH (DEPMEHTOB OT Temrieparypsl U pH cpensl. 3HaueHue GpepMeHTOB B OHOIOTHU U
IPUMEHEHNE B IPOMBIIIUIEHHOCTH.

Buramunbl. [Tonstue o Butamunax. Mx knaccudukarus u o6o3nauenue. Hopma norpe6ieHuss BATAMUHOB.
BonopactBopumbie (Ha mpumepe BuTamuHOB C, rpynnsl B u P) u xupopactBopumble (Ha mpumepe
BuTtaMuHOB A, D u E). ABUTaMHHO3BI, THTIEPBUTAMUHO3bI ¥ THTIOBUTAMUHO3BI, UX MPO(PUIAKTHKA.

FOpMOHLI. ITonsatue o rOpMOHax Kak OMOJIOTUYECKH aKTUBHBIX BCIICCTBAX, BBIMOJHAKOIINX SHAOKPUHHYO
pPeryjanuuro  KU3HCACATCIIbHOCTU OPraHUu3MOB. KJ'IaCCI/I(I)I/IKaHI/IH TOPMOHOB: CTCPOUIBI, ITPOU3BOIAHLIC
AMHWHOKHUCIIOT, IIOJIMIICIITUAHBIC U OEJIKOBEIE TOPMOHBEI. OT)IGJ'II)HI)IG NpeaACTaBUTCIIN: OCTpaanOI,
TECTOCTCPOH, NHCYJIMH, aAPCHAJINH.

JlekapcrBa. [lonatue o nekapcTBax Kak XMMHOTEPANIEeBTUYECKUX npenapaTtax. Kpatkue uctopuueckue
CBE/ICHUS O BOSHMKHOBEHHM M PAa3BUTHUU XMMHOTEpanuu. [ pymmsl jekapcTB: cynb(aMuabl (CTpenTonun),
AHTUOMOTHKY (NMIEHUIWIUINH), aHTUIUPETUKHU (ACIIUPHH), aHAIBIeTUKU (AHAIBIUH). MeXaHU3M JeUCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX IIPENIAPATOB, CTPOCHHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB HA OCHOBE aHAIN3a
XUMHUYECKOTO CTpPOeHHs. AHTHOMOTHKH, MX KJIacCU(UKalMg MO CTPOCHMIO, TUIY U CHEKTPY ACHCTBUS.
Be3zonacHble criocoObl MpUMEHEHUs], JeKapCTBEHHbIE (DOPMBI.
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JlabopaTopHble onbIThl. lcnbplTaHue pacTBOPUMOCTU aJpeHaJMHAa B BOJE M COJSHOM KHUCIOTE.
OO6HapyxeHue acrupruHa B TOTOBOM JIEKAPCTBEHHOMU (hopMe.

IIpakTyeckue pad6orpl.Ne7.CocTaBieHIE FT€HETUUECKUX PSIIOB OPIrAHUYECKUX COEAMHEHUH.

CamocrositesbHast padora Ne 5. «brosorn4eckn akTUBHBIE COSIUHECHUS.

Pa3zgen 2.00maa u

Pa3nes 2.001mas 1 Heopranuveckasi XuMus

HeOpraHu4veckas
XHUMHS
Tema 2.1. OcHoBHbIe | OCHOBHBIE MOHATHA XMMHUH. BeniectBo. AtoM. Mosnekyna. Xumuueckuil aneMenT. Amtorponus. [Ipoctsie 1,2,3
NOHATHSA H 3aKOHBI U CIIOKHBIE BeriecTBa. KauecTBeHHbIN U KOJIMYECTBEHHBIN COCTAaB BEHIECTB. XUMUYECKHE 3HAKU U (POPMYJIBL.
XHUMHH OTHOCUTENBHBIE aTOMHAs1 U MOJIEKYJIsIpHasi Macchl. KonnuecTBo BelecTsa.
OcHoBHbIE 3aKOHBI XUMHUHM. CTexuomeTpus. 3aKOH COXpPAHEHHUS MAacChl BEUIECTB. 3aKOH TMOCTOSHCTBA
COCTaBa BEUIECTB MOJICKYJSIPHON CTPYKTYpPHI. 3aKOH ABOTaApO U CIEICTBUS UX HETO.
Pacuernblie 3a1aun Ha HaXOXACHUE OTHOCUTEIHLHON MOJICKYJSPHON MacChl, OMpEeeICHUE MacCOBOM JI0JIU
XHUMUYECKHX JIEMCHTOB B CJIIOJKHOM BEIICCTBE .
JeMmoHcTpanuu. Mojenu aToMOB XUMHUYECKHX 3JIEMEHTOB. MO1€11 MOJIEKYJT IPOCTHIX U CJI0KHBIX BEILIECTB
(mapoctepxkHeBbie 1 CTioapTa—bpurneda). Komnekius npocTsiX U CI0KHBIX BeliecTB. HekoTopsie BemecTBa
KoruecTBOM 1 Moib. Moaens MomnsipHoro o0bsema razoB. Amnorponust Gocdopa, Kuciaopoaa, 0JoBa.
IIpakTnyeckue padorbl.Ne§. PacueTHble 3a1auu HAa HAXOXAEHUE OTHOCUTEIILHON MOJIEKYJIIPHOW Macchl,
oTpeJieJICHuEe MACCOBOM JI0OIM XUMHUECKUX PJIEMEHTOB B CII0’KHOM BEIIECTBE .
CamocrositeibHass padora Ne 6 OCHOBHblE NOHATMA_MN 3aKOHbI XUMUWN.
Tema 2.2. Iepuoauuecknii 3akon .M. MenneneeBa. Otkpeitue .M. MenneneeBbim Ilepuoauyeckoro 3akona. 1,2,3
IHepuoauyeckuii [Tepunonnueckwuii 3akoH B popmynuporke [[.1. Menaeneena.
3aKOH [lepuoanyeckas Tabiuila XUMUYECKUX IJIEMEHTOB — rpaduueckoe 0ToOpaKeHHe MEePUOIUIECKOro 3aKOHA.
Ilepuoguueckas CTpyKTypa NepruoIuvecKoil TaOIUIIbl: ePUObI (Mallble U OOJBIINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).
cHCcTeMa Ctpoenue aroma u nepuoanyeckuii 3axon /.. MenpgeneeBa. ATom — ciioxxHast yactuua. Spo (IpoToHBI
XHMHYECKHX U HEUTPOHBI) U dNEKTpOHHAss 000m04Kka. M30Tonbel. CTpoeHHE AIEKTPOHHBIX 00O0JI0UEK aTOMOB 3JIEMEHTOB

MaJbIX epruo1oB. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YEK aTOMOB JIEMEHTOB OOJIBIINX EPHUOI0B




3JIEMEHTOB
JI.A.MeHnnesieeBa.

(mepexonHbIX dnmeMeHTOB). [loHsTHe 00 opOuTamsx. S-, p- u d-OpOurtanu. DJIEKTPOHHBIE KOHDUTYpauu
aTOMOB XMMHYECKHX DJICMCHTOB.

CoBpemeHHass (QOpPMYIUPOBKAa TEPUOJAMYECKOTO 3aKOHA. 3HAYCHUE TIEPUOJMYECKOTO 3aKOHA U
MEPUOJNYECKON CHUCTEMBI XUMHUYECKHX AeMeHToB .M. Menaeneesa /Uil pa3BUTUS HAYKA U NTOHUMAaHUSA
XUMHUYECKOW KapTUHBI MHUpA.

JlabopaTopHusblie onbITbl. MoaenupoBanue nocrpoeHus Ilepuoanueckoil Tabnuibl XUMUYECKUX 3JIEMEHTOB.

IpakTnyeckue padorsbl Ne9 . CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB.

CamocrositesbHast padora Ne 7. [leprnonnueckuii 3akoH u [lepuoandeckasi cucteMa XUMUYECKUX
OnementoB J[.1. MennaenaeeBay.

Tema 2.3. CTpoenue
BellecTBa

HNonnas xumMudeckasi CBA3b. KaTI/IOHBI, ux O6pa3OBaHI/I€ M3 aTOMOB B PE3YJIbTATC IMPOLCCCA OKHUCIICHUA.
AHI/IOHBI, Hux O6pa30BaHI/Ie N3 aTOMOB B PE3YJIbTATC IPOLUECCa BOCCTAHOBJICHUA. Honnas CBA3b, KaK CBA3b
MCKAY KaTHOHAMU W aHUOHAMH 3a CYUCT JJICKTPOCTATUUYCCKOI'O IMPUTAKCHUA. KJ'IaCCI/I(I)I/IKaI_II/IH HOHOB: IIO
COCTaBy, 3HAKY 3apAda, HAJIUYUIO FHHpaTHOﬁ o6onouku. MoHHEIE KpUCTAJINIMYCCKUC PCIICTKH. CsoiicTBa
BCIICCTB C HOHHBIM THUIIOM KpHCT&HJIH‘ICCKOﬁ PCLUICTKHU.

KoBajienTHasi XuMu4eckasi cBsi3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIENTOPHBIN). DJIEKTPOOTpHUIATEIbHOCT. KoBaJIeHTHBIE TOJSIpHAs W HENoJisipHas CBsi3H. KpaTHOCTH
KOBAJICHTHOW CBsI3M. MOJIEKYJIsIpHbIE W aTOMHBIE KpUCTaUIMYecKue pemeTku. CBONCTBa BEIIECTB C
MOJIEKYJIIPHBIMUA U AaTOMHBIMU KPUCTAJUIMYECKUMU PELIETKAMM.

METaJIJ'lI/I‘leCKaﬂ CBA3b. MeTaJ’IJ’II/ILICCKaSI KpI/ICTaJIJ'II/I‘-ICCKaSI pemeTKa U MCTAJIJIMYCCKAsd XUMHUUYCCKAasA CBA3b.
duznueckre cBONCTBA METAIIIOB.

AFpeFaTHLIe COCTOAHUSA BEIICCTB M BOJAOpPOAHASA CBSA3b. TBepnoe, KHUAKOE U ra3006pa3Hoe COCTOSHHA
BCHIICCTB. HCpGXO}I BCIICCTBA U3 OHOI'O arp€raTHOro COCTOSIHUA B APYTroc€. BOI[OpO)IHaH CBA3b.

Yucthle BemecTBa U cMecH. IlonaTue o cmecu BemiecTB. I'OMOTeHHBIE U TeTCPOTCHHLIC CMCCH. CocraB
cMeceil: 00beMHast M1 MaccoBast JO0JIN KOMIIOHCHTOB CMCCH, MaCCOBas J0JIA HpHMCCGfI.

I[ncnepcm,le cucrembl. IloHsaTtue o IlPICl'[CpCHOﬁ CHUCTEMC. ﬂI/ICHCpCHaH (1)3.33. U OUCIICPCHOHHAA Cpcaa.
Knaccn@nxaum{ AUCTICPCHBIX CUCTEM. ITonsTue o KOJUIOMOHBIX CUCTEMAX.

Jlaboparopubie onbIThl. [IpuroToBienne cycneH3nn kapOoHaTa Kaiublius B Boje. [lomydeHne smyiabcun
MOTOpHOr0 Macya. O3HaKOMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.
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IIpakTuuyeckue padorbl Nel0.. Knaccudukanus BHIOB XUMHUECKUX CBS3EH

CamocrositebHas padora Ne 8«CtpoeHue BelecTBay.

Tema 2.4. Bona. Boxa. PacrBopsl. PacrBopenme. Bonma kak pactBopurens. PactBopumocTs BemiecTB. HacblieHHbIE, 1,2,3
PacTBoOpBbI. HEHACBIIICHHBIC, MEPECHIIIEHHBIE PAaCTBOPHI. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B, KUJIKOCTEH M TBEPJIbIX
DJIEKTPOJIMTHYECKAS] | BEIIECTB OT Pa3IMYHBIX (PAKTOPOB.
AMCCOLHALUS MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJMTHYECKAS! TUCCOUUALMSA. DIECKTPOIUTHI U HEAJIEKTPOIUTHI. DJICKTPOIUTUYECKAS TUCCOLUALINS.

MexaHu3Mbl 3JEKTPOJIUTUYECKON TUCCOLMALMU ISl BELIECTB C PA3JIMUYHBIMU TUIIAMHU XWMHUYECKOU CBSI3H.

I'uppatupoBaHHble U HETHIPATUPOBaHHBIE MOHBL. CTENEHb 3NEKTPOJUTUYECKON auccounanuu. CUIIbHBIE U

cnabpie 2NeKTPOJIUThl. OCHOBHBIE TIOJIOKEHHUS TEOPUU AJICKTPOIUTHYECKON aucconuanuu. KucioTsl,

OCHOBAHUS U COJIA KaK AJICKTPOJIUTHI.

CamocrositesnbHas padora Ne 9«Bona. PacTBopsl. DIIeKTpOIUTHYECKAS TUCCOITHAIUSY.
Tema 2..5 Kucaorsl U ux cBoiictBa. KHUcI0Thl Kak >JIEKTPOIUTHI, UX KilacCU(UKAIMS MO PA3TUYHBIM MPU3HAKAM. 1,2,3
Kaaccndpurxanus XHUMHYECKHE CBOWCTBA KHCIOT B CBETE TEOPUM JJIEKTPOJIUTHYECKOW auccouuanuu. OcoOEeHHOCTH
HEOPraHN4YeCKHUX B3aUMOJICCTBUSI KOHIIEHTPUPOBAHHOW CEPHOW M a30THOW KHUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
coeIMHEeHUI U UX MOJTYYCHUS] KUCITOTHI.
cBoiicTBA. OcHoBaHus 1 uX cBoiicTBa. OCHOBaHMSI KaK 3JIEKTPOIUTHI, MX KIACCU(PUKAIUS MO Pa3IHYHbIM MPU3HAKAM.

XHUMHYECKHE CBOMCTBAa OCHOBAaHMH B CBETE TeOpHUn BHGKTpOHHTquCKOﬁ aucconuanuu. PaznoxxeHue
HCPaCTBOPUMBIX B BOAC ocHoBaHMH. OCHOBHBIE CIIOCOOBI MOJIYYCHHUA OCHOBaHHI.

Coun n ux cBoiicTBa. Conu Kak 31eKTpoauThl. Cosii cpeHue, KUCIble 1 OCHOBHbIE. XMMHUECKH CBOMCTBA
COJIEH B CBETE TEOPHUU AICKTPOIUTHUECKON nuccoranuu. CriocoObl MOTydeHHs COJIEH.
I'mpponus comnent.

Oxcuabl u ux cBoiicrBa. Coseobpaszyomre 1 HecosieoOpaszyromme okcuibl. OCHOBHBIE, aMPOTEpHBIE U
KHUCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTEMEHU OKUCIICHHUs OOpa3yIoIIero ero Merasia.
XUMHUYECKUE CBOWCTBA OKCUAOB. [lonyuenne OKCuIoB.




JlabopaTopHble onbIThl. VcnbiTaHue pacTBOPOB KHUCIOT MHAMKaTOpamMH. B3aummozeicTBue METaIOB C
KHCJIOTaMU. B3auMozeicTBue KHMCIOT C OKCHUIAMU METauloB. B3anMOJenCcTBHE KUCIOT ¢ OCHOBaHUSIMH.
BzaumopeiictBue KuciaoT ¢ coiisiMu. McnbiTaHue pacTBOpPOB IIENIOYEl MHIAMKaToOpamu. BzaumopnerncrBue
1ies104ei ¢ consiMu. PasiioxkeHnue HepacTBOPUMBIX OCHOBAHUM.

B3aumoneiictBue conelt ¢ Mmetauiamu. BzaumoenctBue coieit Ipyr ¢ Apyrom. ['uiposins coieil pa3imaHoro
THUIIA.

CamocrositesabHas padora Ne 10. «Knaccudukaius HeOpraHU4eCKUX COSTMHEHUI M MX CBOHMCTBAY.

Tema 2.6.
XuMuuecxKue
peakuuu

Knaccupukanusa xumMuyeckux peakuuii. Peakumm coeawHEHUs, pa3loKEHUs, 3aMeIICHHs, OOMeEHa.
Karanutuueckue peakuun. O0patumbie 1 HEOOPATHUMBIE PEAKIIMU. | OMOTEHHBIC M TE€TEPOTCHHBIE PEAKIIUH.
DK30TepMUYECKHE W  JOHAOTEPMHUYECKHE peakiuuu. TermoBoi 3(P(GeKT XUMHUYECKHUX  PEaKIIHM.
TepMoxuMHUUECKHE YPaBHEHUS.

OKHCJINTEIBHO-BOCCTAHOBUTEILHBIE Pe€aKIuu. Crenenr okuciieHus. OKHCIUTENbs U BOCCTaHOBJICHHE.
BoccranoButens u okucieHue. Meros QJICKTPOHHOT'O OanaHca JJIs1 COCTaBJICHUA ypaBHeHI/Iﬁ OKHUCIHUTCIIbHO-
BOCCTaAaHOBUTCIBbHBIX peaKHHﬁ.

Cxopocth XuMu4eckux peakumid. [loHsTHE O CKOPOCTH XMMMYECKUX peakiuil. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKHX pEeaKlIUi OT pa3inuyHbIX (PAaKTOPOB: MPUPOJBI PEATUPYIOUIMX BEIIECTB, MX KOHIIEHTpAIH,
TEMIIepaTypbl, IOBEPXHOCTH CONPUKOCHOBEHHMSI M HCIIOJIB30BAHMS KAaTaInu3aTOPOB.

JlabopaTopHble onbIThl. Peakius 3amelnieHuss Meau Kele30M B pacTBOpe METHOro Kymopoca. Peaxiuw,
uaymue ¢ oOpa3oBaHMEM OCaJlka, ra3a MM BOJbL. 3aBHCUMOCTh CKOPOCTH B3aMMOJEHCTBHSI COJITHOM
KHCJIOTBI C METAJNIAMU OT UX IPUPOJIbI. 3aBUCHMOCTb CKOPOCTH B3aMMOECHCTBHSI IUHKA C COJISTHOW KUCIIOTON
OT €€ KOHIIEHTpaluu. 3aBUCHUMOCTb CKOpPOCTH B3aumozencTBus okcuaa menu(ll) ¢ cepHoii kucnotoit ot
TEMIIEPATYPHI.
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CamocrositenbHas padora Nell. «Xumudeckue peakum»

IIpakTnyeckne padorpiNel 1. Tunbsl XUMHUYECKUX peaKUi.




Tema 2.7. MeTai1bl
M HEMETAJLJIbI

Metaniabl. OCOOEHHOCTH CTpPOCHHMS aTOMOB H KpHCTaUIoB. (DH3MUECKHME CBOMCTBA METAJUIOB.
Knaccupukanuss MeTaIoB MO  pa3jMYHbIM  TMpU3HAKaM. XWUMHYECKHE CBOWCTBA  METAJUIOB.
DNEKTPOXUMHUUECKUH P HAIPSHKEHUH MeTallIoB. MeTaioTepmust.

O6ume ciocoObl moyyeHust MeTayuioB. [lonstue o meramrypruu. [lupoMeTramuryprusi, THIPOMETAIUTYPIUs U
anekTpomeTautyprus. CrijaBel YEpHBIE U LIBETHBIE.

Hemetamabsl. OcoOeHHOCTH CTPOCHHUSA aTOMOB. Hewmeramisr — IIPOCTBIC BCHICCTBA. 3aBHCHUMOCTh CBOMWCTB
TaJIOTCHOB OT UX ITOJIOKCHUS B HepnozmquKoﬁ cucteMe. OKUCIUTECILHBIC 1 BOCCTAHOBUTEIILHEIC CBOMCTBA
HEMCTAJIJIOB B 3aBUCUMOCTH OT HUX IOJOXKCHUA B PAAY IJICKTPOOTPUIATCIIBHOCTH.

JlabopaTopHble onbITHI. 3aKajiKa U OTIIYCK cTayId. O3HAKOMJIEHUE CO CTPYKTYpPaMU CEPOro U OEI0ro 4yryHa.
PacnoznaBanue pyn xenesa.

1,23

IIpakTuyeckue padornl. Nel2. Tlonydyenue, coOupanue U pacro3HaBaHUE Ta30B.
[TpakTuueckas paborta Nel3. PemieHue skciepuMeHTAIbHBIX 33/1a4.

CamocrosiTeibHas padora Nel?2. «Metaibl 1 HEMETaIIbI»)

[TpomexyTounas artectanus B popme nuddepeHInpoBaHHOTO 3a4eTa.




3. YCJIOBUA PEAJIN3AIIMM YYEBHOM JUCHUIIINHBI
3.1. TpeGoBaHUSsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecledeHn 0
Peanuzanus yqaeOHON AUCHUIUIMHBI TPeOyeT HAINYHS y4eOHOTO KabnuHeTa « XUMUS».

MatepuanbHO-TEXHUYECKOE OCHAIllEHUE Y4eOHOro KaOnHeTa:

- IOCa/I0YHbIE MECTa MO KOJMYECTBY 00YUAIOIINXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIIBIOTEP C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIEUEHUEM U MYJIbTUMEIUATIPOCKTOP.
- KOMIUICKT Y4eOHO-HATJISTHBIX TOCOOUH «XUMUs»;

- 00bEMHBIC MOJIECTIN;

- TaOJIUIIBI.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

OcHoBHas iMTEpaTypa;

1. Tabpuensn O.C. Xumus: yueO. ans cryn. npod. yue6. 3aBeaenuit / O.C. I'abpuensu, U.T.
OctpoymoB. — M., 2017.-384c.

DJIeKTPOHHbIE YYeOHUKH:
Xumust 1715 mpodeccuii ¥ CienualbHOCTEH TEXHUUECKOTO MPOMUIIS: TIEKTPOHHBIN 00pa30BaTeIbHbIHN
pecypc/O.C. T'abpuensn, U.I'. Octpoymos, C.A. CnagkoB u ap.

http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html

http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm



http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHON JUCITATLIIAHBI

PesyabTaTnl 00yyeHus
(ocBOEHHBIC YMEHHUS1, YCBOCHHbIE 3HAHUSA)

Kpurtepuu ouenkn

DopMBbI U METOAbI
KOHTPOJISAA ¥ OLlEHKH
pe3yJbTaToB
o0y4eHust

3Haer:

Ba)XHEHIIINE XUMHYECKHE TTOHITHS: BCIICCTBO,
XUMHUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIIBHBIC aTOMHAA U MOJICKYJIAPpHAA
MAacchl, HOH, aJJIOTPOIIHSL, U30TOIIbI,
XUMHMYECKas CBA3b, dJICKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTEIIEHb OKHMCIIEHUS, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00beM
ra3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHHMSI, pACTBOPBI, JJIEKTPOJIUT U
HERJIEKTPOJIUT, dJEKTPOIUTUYECKAS
JUCcCOLUaIusl, OKUCIUTENDb U
BOCCTAHOBUTEINb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIIOBOM 3 (eKT peakuuu,
CKOPOCTb XUMUYECKOW PEAKIIUH, KaTaJIn3,
XMMHUYECKOE PABHOBECHUE, YTIIEPOIAHBIN
cKeJeT, QyHKIMOHANbHAs TpyIa, H30MepHs,
TOMOJIOT U,

OCHOBHBIC 3aKOHBI XMMHUHN: COXpPAaHCHUA MAaCChbl
BELIECTB, TIOCTOSIHCTBA COCTAaBA BEIIECTB,
[Tepnonnueckuit 3akon /.M. Menneneena;
OCHOBHBIE TEOPUU XUMHHU; XUMUYECKON
CBSI3H, MIEKTPOJIUTUYECKON JUCCOLUALNH,
CTPOEHMS OPraHUYECKUX U HEOPTAaHUYECKUX
COCJIMHEHMH;

BaXKHEHIIIHE BCIICCTBA U MAaTCPUAJIBIL:
BOXHEHIIIME METAJUIBI U CIUIABbI, CEpHAs,
COJISiHAsl, a30THAsl U YKCYCHAs KUCJIOTHI;
OJ1aropoIHbIE Ta3bl, BOJIOPOA, KHUCIOPO/I,
raJIOreHbl, HIEJIOUYHbIE METAJIbl; OCHOBHBIE,
KHUCJIOTHBIE U aM(pOTEPHbIE OKCHUJIBI U
TUIPOKCH/IBI, LEI0YH, YTIIEKUCIIBII U
yrapHblIi ra3bl, CEpPHUCTBIN I'a3, aMMHaK, BOJa,
MIPUPOIHBIN ra3, MeTaH, 3TaH, STUJIEH,
alleTUJIeH, XJIOPH HaTpus, KapOoHaT U

OuenuBanue
OCYILIECTBIISIETCSA C Y4ETOM
3HAaHUM W yMEHUH 110

pa3HbIM BHIaM
eI TEIbHOCTH . YCTHBIX
OTBETOB;

-TECTUPOBAHUS,
-KOHTPOJIBHBIX PaboT;
pedepaTos.

-yMeHue BBIJIENIATD
rJIaBHOE. Hns
onpeeIcHus YpOBHS
3HAaHUH o XUMUHU

YUUTBIBAKOTCSA CIEAYIOIINE
KPUTEpUU OLICHUBAHUS:
* [I0JIHOTA U IPAaBUIBHOCTD

- 3TO IIPaBUJIbHBIN,
TOYHBIN OTBET;
. IIPaBUJIbHBIN, HO

HEIOJIHBIA WM HETOYHBIN
OTBET;

* HENPaBUJIbHBIN OTBET;

* HET OTBETA.

[Tpu BBICTABJICHUU
OTMETOK YUUTBIBACTCS
KJaccu(uKanus omuooK u
UX Ka4ecTBO:

* rpyOble OLIMOKH;

* O/IHOTHITHBIC OIITHOKH;

* HerpyOble OIIMOKH

* HEZIOYETHI.

Texkymuii KOHTpPOJIbL B

dopme:
-OLICHKH 3aJJaHuN o
BHEAYJUTOPHOU

CaMOCTOSITENIbHOM padoTe;
-TECTUPOBAHUSI;
-KOHTPOJIBHBIX padoT;
-OLICHKHU YCTHBIX OTBETOB;
-OlIEHKH pedeparToB.
PyOe:xHblii KOHTpOJIbL B
dopme:

KOHTPOJIbHBIX padoT.
IIpomMexxyTOYHBII
KOHTPOJb B popme:
-nudhepeHIInPOBAaHHOTO
3aueTa




ruapokapOoHaT HaTpHsi, KapOoHaT U (ocdar
KaJbLusa, OEH30JI, METAHOI U DTAHOJI,
CIIOHBIE YQUPHI, )KUPHI, MBLIA,
MOHOCaxapusl (TJII0K03a), AUCaXapuIbl
(caxapo3sa), mojucaxapuibl (Kpaxmai u
LEJUTI0NI03a), AaHUJIMH,

AMUHOKHCIIOTHI, OEJIKH, HICKYCCTBEHHBIE U
CUHTETHUYECKHE BOJIOKHA, Kay4yKH,
MJIACTMACCHI;

Ymers:

Ha3bIBaTh: U3YUYCHHbBIC BEILIECTBA 10
TPUBUAJILHOW WJIM MEKIYHAPOIHOM
HOMEHKJIATYpE;

OTIpE/ETATh: BAJICHTHOCTD U CTENICHb
OKHCJICHUSI XMMUYECKUX JIEMEHTOB, THII
XMMHUYECKOH CBSI3U B COCIMHEHUSX, 3apsT
MOHA, XapaKTep Cpe/bl B BOJHBIX PacTBOPax
HEOPraHUYECKUX U OPraHUYECKUX
COCJIMHEHHH, OKUCIIUTEIh U BOCCTAHOBUTED,
MIPUHAJICKHOCTD BEIIECTB K pa3HBIM Kjlaccam
HEOPraHUYECKHX U OPraHUYECKUX
COCITMHEHHI;

XapaKTEePU30BaTh: SJIEMEHThI MaJIbIX
MIEPUOJIOB IO UX MOJOKEHHUIO B
[Tepuonnueckoint cucreme .M. Menneneesa;
o011e XMMUYEeCKHe CBOMCTBA METAJIJIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX U OPTaHUYECKUX
COCJIMHEHH; CTPOECHUE U XUMHYECKUE
CBOMCTBA M3yYEHHBIX HEOPraHUYECKUX U
OpraHUYECKUX COETUHEHMII;

OOBSICHAITh: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT
HX COCTaBa U CTPOCHUS, IPUPOAY
XUMHUYECKOH CBSI3U (MOHHOM KOBaJIEHTHOM,
METaJUTMYE€CKOU U BOJOPOIHOM ), 3aBUCUMOCTh
CKOPOCTH XUMUYECKON PEAKITNU U TIOJIOKEHUE
XUMHUYECKOTO PABHOBECHUS OT Pa3IMYHBIX
(bakxTopoB;

BBITIOJIHATh XUMHUECKUH SKCIIEPUMEHT: 10
pacno3HaBaHUIO BAKHEUIIINX
HEOPraHUYECKUX U OPraHUYECKUX
COCJIMHEHMH;




IIPOBOAUTH: CAMOCTOSATEIbHBINA TOUCK
XUMUAYECKON HH(OPMAINH C HCTIOJIb30BaHHEM
Pa3IMYHbIX HCTOYHUKOB (Hay4HO-
MOMYJISPHBIX U3JJaHUN, KOMIIBIOTEPHBIX 0a3
JIaHHBIX, pecypcoB UHTepHeTa);

CBSI3bIBATh: U3YUYEHHBII MaTepHall co CBOEH
npodeccuoHanbHOM e TENbHOCTHIO;
pelaTh: pacyeTHbIC 3aJ]a41 110 XUMUYECKUM
dbopMyniaM U ypaBHEHUSIM;

MCIOJIb30BaTh MPUOOPETECHHBIE 3HAHUS U
YMEHMS B IPAKTUYECKOU IEATEIBHOCTH U
MMOBCEIHEBHOW KU3HU:

-117151 OOBSICHEHHSI XUMUYECKHX SIBIICHU,
MIPOUCXOJSIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/ICTBE;

-OIpeIeJICHHs] BO3MOXHOCTHU MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSIX U OLICHKHU MX MOCIIEACTBUI;
-3KOJIOTUYECKH I'PAMOTHOTO ITOBEICHHUS B
OKpY>Kalollel cpere;

-OLIEHKU BIUSHUS XUMUYECKOTO 3arpsi3HEHUS
OKpY>Karollel cpeabl Ha OPraHU3M YeJIOBeKa U
ApyTHUE KUBbIE OPraHU3MBI;

-0e3omacHOro oOpaleHus ¢ TOpIOYUMHU U
TOKCHUYHBIMU BEILIECTBAMU U JTaOOPaTOPHBIM
o0opyI0BaHUEM;

-IIPUT'OTOBJICHHS PACTBOPOB 3aJaHHOMN
KOHIEHTPALMU B OBITY U Ha IPOU3BOJICTBE;
-KPUTUYECKOI OLIEHKU JOCTOBEPHOCTH
XMUMHUYECKON MH(OpMaIiK, NoCTynaromen u3
Pa3HbIX UCTOYHHUKOB.




HpHMepHLIe TEMbl HHAUBUAYAJIbHBIX IIPOCKTOB

buotexHonorus u renHas uHxeHepusi — rextonorun XXI| Beka.

HanotexHomnorust kKak NpHOPUTETHOE HAIIPABJICHUE PA3BUTHUS HAYKU U MPOU3BOACTBA B Poccuiickoit
denepanuu.

CoBpeMeHHbIE METOIbI 00€33apaskuBaHMSI BOBI.

AJI0TpONNUs METAJLIOB.

Kuznb u aesrensHocTh .M. Menpeneena.

«Ilepunonnueckomy 3akoHy Oynylllee HE TPO3UT Pa3pyLICHUEM. ...

Cunres 114-to anemenTa — TpuyM@ poCcCUHCKUX (PU3UKOB-SIACPITUKOB.

H3oTomnsl Bogopoa.

Hcnonp3oBaHne paJu0aKTUBHBIX H30TONOB B TEXHUUECKUX IIEIISX.

PenTreHoBckoe u3ay4eHue U ero UCIoIb30BaHUE B TEXHUKE U MEIULIMHE.

[1na3ma — 4eTBEpTOE COCTOSIHUE BEIIECTBA.

AMopdHBIE BeleCTBa B PUPO/IE, TEXHUKE, OBITY.

OxpaHa OKpyKarollei cpebl OT XUMUYECKOTO 3arpsi3HEHUS.

KonnuecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYKAIOIIEH CpeIbl.

[IpumeHeHre TBEpIOTO U razoobpasHoro okcuaa yriaepoaa(lVv).

3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

['pybonucniepcHble CHUCTEMBI, HMX KilacCUPUKAIUMs U UCIHOJb30BaHHE B MpOodecCHOHATHLHOU
JESITEIIbHOCTH.

KocmeTtnueckue renu.

IIpuMeHeHne CyCieH3Ui U OMYJIbCUI B CTPOUTEIIBCTBE.

MuHepansl ¥ TOpHBIE IOPOJIbI KAK OCHOBA JINTOC(EPHI.

PactBOpsI BOKpYT Hac.

Boga kak peareHT 1 Kak cpea JUisi XMMUYECKOro Mpoliecca.

Turmsl pacTBOpOB.

Kusnb u gestenbHocTh C. AppeHuyca.

Bxitag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH MIEKTPOIUTUYECKON TUCCOLUALINH.
VYcTpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX PEATIPUATHSAX.

CepHas KUCJI0Ta — «XJIE0 XUMHUYECKON TTPOMBITIUIEHHOCTH.

Hcnonp30BaHre MUHEPATbHBIX KUCIOT HA MPEANPUATHIX Pa3IMYHOTO MPOQUIIS.
OKcuIbl U CONU KaK CTPOUTENIbHBIE MaTePHAIIBI.

Hcropus rurca.

IToBapeHHas COJb KAK XUMHUYECKOE CBIPHE.

MHoroiukuii KapOOHAT KalbLHs: B IPUPOJIE, B POMBIIIJIEHHOCTH, B OBITY.

Peakuust ropeHust Ha MPOU3BOJICTBE.

Peakuust ropeHus B ObITY.

BupTtyanbHoe MoJieIMpoBaHUE XUMUYECKUX MTPOLIECCOB.

DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB.

[TpakTHueckoe MpUMeHeHue IEeKTPoIn3a: paQpUHUPOBaHKE, TaJIbBAHOIUIACTUKA, TaJIbBAHOCTETUSI.



Hcropus nosmydeHns U MPOU3BOICTBA ATFOMUHUSL.

DIEKTPOTUTHYECKOE TOTydeHUE U pahUHUPOBAHHUE MEJIH.

JKuzub u aestensHOCTh [, J[9BH.

Ponp MeTanioB B UCTOpUM YEJIOBEUECKOW LIMBUIIN3ALIUH.

Hcropust 0Te4eCTBEHHON YEPHON METaJLUIyPrUH.

Uctopus oreuecTBEeHHON IBETHOM METAJLTYPTUH.

CoBpeMEeHHOE METaTyprHU€CKOe TPOU3BOJCTBO.

CrniennanabHOCTH, CBSI3aHHBIE ¢ 00Pa0OTKOM METaIOB.

Posp MeTaiioB U CIu1aBOB B HAYYHO-TEXHUYECKOM MPOTpecce.

Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3UH.

WuepTHBIE MM 01aropoHbIE ra3bl.

Poxparommue oy — rajloreHsl.

Hctopus mBeACKON CIUYKH.

XUMUS METAIJIOB B MOEH NPpo(heCCUOHATBHON eI TEeIbHOCTH.

XYMUS HEMETAIJIOB B MOeH MpodecCHOHATbHON AESITETbHOCTH.

Kpartkue cBegeHust o UICTOPUM BOZHUKHOBEHUS U PaA3BUTHUSL OPraHUYECKON XUMUH.
Kusnub u gestenbHocth A.M. byTtneposa.

Butanusm u ero kpax.

Ponb oTeuecTBEHHBIX yUEHBIX B CTAHOBJIEHUU U Pa3BUTUU MUPOBOM OpraHMYECKON XUMUU.
CoBpeMeHHbIE NPECTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIb30BaHUS YIJIEBOAOPOIHOTO ChIPbSL.

DKOHOMMYECKHUE ACTIEKTHI MEKIYHAPOAHOTO COTPYAHUYECTBA 1O UCIIOJIB30BAHUIO YTIIEBOJOPOAHOTO
CBIPBSI.

HcTropus OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTAHBIX MECTOpOKIeHHH B Poccuiickoit deneparum.
XuMUS YTIeBOJOPOIHOTO ChIpbs U MOs Oynymias mpodeccusi.

YTI1€eBOAOPOIHOE TOILIMBO, €0 BU/IBI U HA3HAYCHHUE.

CuHTeTH4ecKre KayqyKu: HCTOpHsI, MHOTOOOpa3ie U NepCIeKTUBBI.

Pe3nHoTexHMUECKOE MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
CBapouHO€e NPOU3BOICTBO U POJIb XUMHH YTJIEBOJIOPOIOB B HEH.

Hedtb u ee TpancnopTHpOBKa KaKk OCHOBA B3aUMOBBIIOJJTHOTO MEXAYHAPOJHOTO COTPYIHUYECTBA.
ApoMaTndecKkue yriieBOAOPOIbl KaK ChIPbE JUIsl IPOM3BOACTBA MECTULUIOB.

VYTri1eBoABI U UX POJIb B JKUBOM NPUPOJE.

CtpoeHue IIOKO03bI: UCTOPHS Pa3BUTHS IPEACTABIEHUN U COBPEMEHHBIE BO33PEHHUS.
PazButue caxapHoli npoMbIUIEHHOCTH B Poccuu.

Pounb yrieBosoB B Moelt Oyayieit npogeccuoHanbHON AESITETbHOCTH.

Metanon: xemopunus u xemopoous.

DTaHOM: BeIuyJaiiiiee 01aro U CTPAIIHOE 3710.

AJIKOTOJIM3M | €T0 MPOo(UIIaKTHKA.

MHoroaToMHbI€ CIIUPTHI U MOsI Oy y1ast mpodeccuoHalbHast e TeNbHOCTb.
dopmanbaeru] Kak OCHOBA MOJMYYEHMS BEIIECTB M MaTEpUaoB IS MOei mMpodeccuoHaTbHOU
JESATEIIHOCTH.



5. TABJIMIIA ®OPMHUPOBAHWSA KOMIETEHIIUA IO JUCIUILIMHE OV/.10 .

Xumusa
HasBanune TeMbl OK 01 | OK 02 | OK04 | OKO05 | OK07 | OKO09
BBenenne + +
Tema 1.1. OcHOBHBIE IOHATHS
OPraHuYecKoil XUMMH U TEOPUs .
CTPOEHUS OPTraHUYEeCKHUX COeIMHEeHN I
Tema 1.2. YraneBoopoabl U UX
OpUPOIHBIC UCTOUYHUKU +

+ +

Tema 1.3. Kucnopoaconepxaiiue + +
OpraHUYECKUE COCAMHEHUS
Tema 1.4. AzoTconepxaniue + +
opranudeckue coeauHeHus. [lonumepnt
Tema 1.5. buonoruyecku akTUBHbIE + + +
COEIUHEHMUS.
Tema 2.1. OCHOBHEBIE TOHATHUS U 3aKOHBI + + +
XUMHH
Tewma 2.2. [lepuoauyeckuii 3aK0H U + + +
[Tepuoanueckas cucTeMa XMUMHUYECKUX
anemeHToB /[I. 1. Menneneena.
Tema 2.3. CtpoeHue BemecTsa + +
Tema 2.4. Bona. PacTBopbI. + +
DNEeKTpOoNUTHYECKas IUCCOLUALIMS
Tewma 2..5 Knaccuduxarms + + +
HEOPraHUYECKUX COCAMHEHHUIN U HX
CBOMCTBA.
Tema 2.6. Xumuueckue peakuu + + +
Tema 2.7. MeTtaniabl 1 HEMETAIIbI + +




