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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUs

1.1. O6nacTh NpUMEHEHHUSI IPOT PAMMBbI
[TporpaMma y4eOHOW AMCUMILTUHBI SBISETCS YACTHI0 OCHOBHOM MPOQeCCHOHAIBHOMN
oOpazoBareabHO# mporpaMMbl B cO0TBETCTBUM ¢ DI'OC no cnenuanabHOCTH:
43.02.15 IToBapcKOe U KOHAUTEPCKOE IETI0
1.2. MecTo y4eOHOIi AUCHUILIHHBI B CTPYKType OCHOBHOH NpodeccCHOHATbHON
o0pa3oBaTe/IbHON MPOrpaMMbl: JUCHUIUIMHA OTHOCUTCS K 001Ieo0pa3oBareIbHBIM
JUCLIATITTAHAM.
1.3. eqn m 3aga4¥ AUCHUIVIMHBI — TPeOOBAHHS K pPe3yJabTaTaM OCBOCHHS
AUCHHUIVIMHBI

CopnepxaHuie mporpamMmbl « XMMHSD» HAMPABICHO HA JOCTHKCHHE CIIEAYOIIUX
ueneit: ¢ QopmupoBaHve y o0OydarOHMIMXCS YMEHHS OIICHMBATh 3HAYAMOCTH
XUMHYECKOTO 3HAHUS JJIs1 K&KIOTO YEJIOBEKA,
* (opMupoBaHUE y OOYYAKOINUXCS LETOCTHOTO MPEACTABICHUS O MHUPE U POJIH
XUMHH B CO3JaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, YMCHHS
OOBSACHATH OOBEKTHI M MPOLIECCHl OKPYXKAKOUIEH IEHCTBUTETBHOCTH: TPUPOIHOM,
COLMAIBHON, KYJIBTYPHON, TEXHUYECKON CpPEeAbl, — MCMHOJB3YS JUIS 3TOTO
XUMHUYECKHAEC 3HAHNUS,
* pa3BUTHE Y OOYYAIOIIMXCS YMEHUH pa3nmuyarh PaKThl ¥ OLEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHIMH OLECHOK W CBA3b KPUTEPUEB C
OMPEACTIEHHOW  CUCTEMOM  LEHHOCTEH, (¢opMyaupoBartb W 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* TpHOOpETEHNE OOYUAOLIMMHUCS OTBITA PA3HOOOPA3HOM JAEATEILHOCTH, TTO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB, HMMCKOIIUX YHUBEPCAILHOEC 3HAUEHUE IS
PA3IAYHBIX BUJIOB JEATEIBHOCTH (HABBIKOB PELICHUS MPOOIEM, MPUHATUS PELICHHUIA,
NOKCKA, aHaTM3a U 00padOTKN MHPOPMAU, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
WU3MEPEHU, COTpyaHMYeCcTBa, Oe3omacHOro oOpamieHus C  BEIIECTBAMM B
MOBCETHEBHOM SKM3HU ).

OcBoeHue coacpkaHus Y4YeOHOW JUCHUIIUHBL «XHUMHS», OO0ECHEYMBAET

JOCTUKEHHUE CTYJICHTAMU CIICAYIOIUX PE3YJIBTATOB:
* JJUYHOCTHBIX: — YYBCTBO TOPAOCTH W YBAKCHUS K HMCTOPUM M JOCTHXKECHUSIM
OTCYECTBEHHOH XHMMHUYECKOM HAYKH, XHUMHYECKA TPAMOTHOE TIOBEICHUE B
npo(hEeCCHOHANIBHONW JEATENBHOCTH W B OBITY MpU OOpAIICHUHM C XUMHYECKUMHU
BELICCTBAMM, MAaTEPHATIAMH U MTPOLECCAMM;
— TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUs M MOBBILICHUS KBATU(PUKALUU B W3-
OpaHHOM MPo(deCcCHOHATBHOM NEATENBHOCTH U 0OBEKTHBHOE OCO3HAHUE POJIH
XUMHYECKAX KOMIIETCHIUN B 3TOM,;
— YMEHHE WCIMONb30BaTh JOCTH)KECHUS COBPEMEHHON XWMWYECKOM HAyKH W
XUMHYECKAX TEXHOJOTMA [ MOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaIbHOTO
pPa3BUTHS B BEIOPAaHHOH NMPO(ECCUOHATBHON ACSITEIBHOCTH,
° MeTANpPEeAMETHBIX: — WCIOJb30BAHUE PA3JMYHBIX BHUAOB [O3HABATEIBLHON
JESATEIbHOCTH W OCHOBHBIX HHTEJUIEKTYAJIbHBIX ONepauuii (MOCTAHOBKM 33Ja4H,
(GOopMyNMpOBaHUS THUIOTE3, aHAM3a W CUHTE3a, CpaBHEHUs, O0OOIIEHUS,
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CUCTEMATH3ALMN, BBISBICHUS MPUYMHHO-CIIEACTBEHHBIX CBS3€H, MOMCKA AHAJIOIOB,
(opMyNMpPOBaHUsT BBIBOJAOB) JJsl PEIICHUS TOCTABICHHON 3a1ayd, TPUMEHEHHUE
OCHOBHBIX METOJOB TO3HAHMs (HAOJIOACHUS, HAYYHOTO OSKCHOEPUMEHTA) st
W3YYCHUS Pa3JIMYHBIX CTOPOH XMMHYECKUX OOBEKTOB M MPOLECCOB, C KOTOPBIMHU
BO3HUKACT HEOOXOAMMOCTh CTAJIKMBATHCS B MPOQECCHOHAIBHOI cdepe;

— WCMOJBb30BAHUE PA3JIMYHBIX HWCTOYHUKOB JUISL MOJYYEHUS XUMUYECCKOU
uH(pOpMALMK, YMEHUE OLEHUTh €€ JOCTOBEPHOCTH MJIi JOCTHXKCHHS XOPOLIMX
PE3yJIbTATOB B MPO(ECCUOHANBHOM cepe;

° mnpeaMeTHbIX: — C(OOPMHUPOBAHHOCTH TMPEACTABICHUI O MECTE XHMHU B
COBPEMEHHOW HAy4YHOH KapTMHE MUPA, MOHMMAHWUE POJIM XUMHHA B (POPMUPOBAHUU
Kpyro3opa u (pyHKIMOHAJIBbHOW IPaMOTHOCTH YEJIOBEKA /ISl PELUICHMS TPAKTHYECKUX
3a1a4; — BJAQJCHUE OCHOBOMOJATAOIIMMU XUMHUYECKUMHU TOHSTHIMH, TCOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSMH, YBEPEHHOE  TMOJb30BAHUE  XUMHUYECKOM
TEPMUHOJIOTHEN W CHMBOJINKOIL,

— BJIQJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O MO3HAHUS, UCIOIB3yEMBIMU B XUMUH:
HAOIFOJICHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM,; YMEHUE 00padaThIBaTh,
OOBSCHATh PE3YJbTaThl MPOBEICHHBIX OMBITOB M AENATh BBIBOJABI, FOTOBHOCTH W
CHOCOOHOCTh MPUMEHSATh METOBI O3HAHUS MTPU PELICHUH MTPAKTUYECKHX 3a/a4,

— c(OPMHPOBAHHOCTh YMEHHS JaBaTh KOJHMYECTBEHHBIC OLICHKM W MPOM3BOAWTH
pacyeThl N0 XUMUYECKUM (pOPMYJIaM M YPABHCHHUSIM,

— BIAJACHHUEC MPaBWIAMH TEXHUKH O€30MAaCHOCTH MPH MCIOJIb30BAHUN XUMUYECKUX
BELICCTB,

— Cc(OPMHPOBAHHOCTh COOCTBEHHOW MO3WIUA MO OTHOUIEHUID K XWMHUYECKOW
uH(pOpMaLUH, MOJTYYAEMON 13 Pa3HBIX HCTOUHHUKOB

B pe3yabrare u3yuyeHusi AUCHUILIHHBI CTYJEHT JOJIKEH OCBOMTHL CJIEAyIOIIHE
o0IIIe KOMIIETeHIINH:

OK 01. BeiOupare cnocoObl pelicHus 3agad MpOPEeCCHOHAIBHON IESTEIbHOCTH,
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcywmecTBasaTh MOUCK, aHAIW3 M HWHTEPHPETALMIO MH(OpPMaLUH,
HEOOXOAMMOM [Tl BEINOJTHEHHS 334249 NPO(ECCUOHATBHON ACSITETBHOCTH.

OK 03. IlnanupoBaTh M pEalM30BBIBATH COOCTBEHHOE MNPOPECCUOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 04. PaGoTtate B KOJUIEKTMBE M KOMaHAE, d(PPEKTHBHO B3aMMOIECHCTBOBATH C
KOJUIETaMH, PYKOBOACTBOM, KITMEHTAMH.

OCylIeCTBIIATh YCTHYEO M TUCbMEHHYI0 KOMMYHUKALMIO HA TOCYAAPCTBEHHOM SI3bIKE
C YYETOM OCOOCHHOCTEH COLMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA.

OK 05 OcymecTBasTh YCTHYIO U MMCBbMEHHYK) KOMMYHHUKALMIO HA TOCY IAPCTBEHHOM
A3BIKE C YUETOM OCOOEHHOCTEH COUMAIBHOIO U KYJbTYPHOTO KOHTEKCTA.

OK 06.I1posBiATh IPakKIAHCKO-NIATPUOTUYECKYH) TIO3ULMIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEACHUE HA OCHOBE TPAAMIIMOHHBIX OOLICYETOBEUECKMX LIEHHOCTEH.
OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOWIEH CPENbI, PECYPCOCOCPEKEHUIO,
3((PeKTHBHO ACHCTBOBATH B YPE3BBIYAHBIX CHTYaLHSIX.



OK 09. Hcnonb3oBarb HHPOPMALMOHHBIE TEXHOJOTMM B MPOPECCHOHATBHOMN
JEATENBHOCTH.

OK 10.ITonp30BaTecst TpO(HECCHOHATTBHOM NOKYMEHTAMEN HA TOCYIapCTBEHHOM M
MHOCTPAHHOM SI3BIKE.

OK 11. ImaHupoBare NpeaANPUHAMATENBCKYIO ACATENBHOCTh B MPOQPECCUOHATBHOMN

cepe.

1.4. Kotn4ecTBO 4aCOB HA 0CBOEHHE NMPOTPAMMBbI AHCHUIIJIMHBI:
O0Bem oOpazoBaTenbHOM MOAroToBKK 141 yaca, B TOM YHCIIE:
pabota ¢ npenoaasaresnem 1084acos;
JIEKIMOHHBIX 3aHATHNA 00y4YaroIerocs 4acoB 64;
Ja00paTOPHBIX U MPAKTUUYECKUX 3aHITHIA 00ydaromerocs 44 4acos;
KOHCYJIbTalMK 4 yaca.
2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCHUTLIAHBI
2.1. O0beM yueOHOl AHCHMILIHHBI H BUABI Y4e0HO0ii padoThI

Bup y4e6Hoii paGoThI Oovem uacoe

O06beM 00pa30BaTENLHOM MOATOTOBKH 141
Pabota ¢ npenogaBarenem 108
B TOM YHCJIE!
JICKIUA 64

JlabopaTopHble ¥ MPAKTUYECKUE 3aHSITHS 44
Ja00paTOPHBIE 12
IIPAKTHYECKUE 32
CamocrosiTe/ibHas padoTa 00y4armerocs (Bcero): 3
PaboTta Hag MHIMBUAYAIBHBIM TPOEKTOM 20
Koncyabranun 4
Hroropas arrecrauus B hopme IK3aMEHA 6




2.2. TemaTu4ecKuii VIAH U COAEPKaAHNE Y4eOHOI AUCHUNIMHBI XUMHUSA

HaumenoBanue Conep:xanue yueOHOro matepuana, JjadopaTopHble U NPAKTHYECKHE PA0OThI, Oo0bem yacos YpoBennb
pPa3aesioB H TEM CAMOCTOSAITEJbHAS PA00TA 00YUAOIINXCS, KYPCOBas padora (MpoeKT) (eciu npedycmompenvl) 0CBOEHHS
1 2 3
Coaep:rkaHne y4e0HOro MaTepHuaaa 4
Pazgen 1. I Ipeamer oprannyeckoii xumuu. [ToHsATHE 00 OPraHNYECKOM BEIIECTBE M OPraHUMYECKON 2 12

Oprannyeckasi Xumust

Tema 1.1. llpeamer
OpPraHNYecKOH XHMHH.
Teopus crpoenust
OPraHHY€CKHX
coeJUHeHHUI

xuMuH. KpaTkuil O4epk UCTOPHUM Pa3BUTHSI OPraHUYECKON XUMUHU. BUTanusm u ero kpyueHue.
OcobeHHOCTH CTPOEHHs OpPraHMYEeCKUX coeqrHeHnil. KpyroBopor yriepoana B mpupoze.
Teopusi crpoennst oprannyeckux coequHenuii A.M. Bytaeposa. IIpennoceiiky co3ganust
Teopuu cTpoeHusi. OCHOBHBIE MONIOXKeHUs Teopuu cTpoeHus A.M. bytneposa. Xumuueckoe
CTPOEHHUE M CBOWCTBA OpraHnyeckux Bemects. [Torstue 06 nsomepun. CriocoOr! oToOpaskeHHst
CTPOEHUS MOJIEKYJIbI ((OopMyJIbl, MOenH). 3HaueHne Teopuu A. M. Bytneposa st pa3BuTHs
OpPraHUYEeCKON XUMHUHU U XUMHUYECKUX MPOrHo30oB. CTpoeHue aroma yriepoaa. DJIeKTPOHHOe
o0nako u opOHTaNb, S- U P-OpOUTATH. DJIEKTPOHHBIE U SJIEKTPOHHO-rpadndeckue GopmyIibl
aToMa yriepoja B OCHOBHOM U BO30YKIEHHOM COCTOsIHUSIX. KOBajeHTHast XUMHYeCKast CBSA3b U
ee kiaccudukanys mo cnocody nepekpruiBanms opouTaneii (6- u n-cesizn). [TonsTue
rubpuanzaunu. Pasznudnbie THIBI THOpUAN3aLMHT U (OpMa aTOMHBIX opOuTanel, B3auMHOe
OTTAJIKMBaHHE THOPUIHBIX OPOUTANIEH U UX PACTIONOKEHNE B IIPOCTPAHCTBE B COOTBETCTBUH C
MHHHMYMOM 3HEprun. I 'eoMeTpust MOJIEKYJ1 BELeCTB, 0OpPa30BaHHBIX aTOMaMH YIJIepo/a B
PA3JIMYHBIX COCTOSHUSIX THOPUIN3ALNH.

Knaccudukxanus opranndeckux coexnnenni. Knaccudukanuss opraHMIeCKix BEIIECTB B
3aBHCHUMOCTH OT CTPOEHHs yriepoaHoi nenu. [loHsaTre GyHKIMOHAIBHON TPYIIIBL.
Knaccuukanus opraHnuecKkux BEUIECTB MO THITY (PyHKIIMOHAIBHON IPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BemecTB. TpuBHaNbHbIC Ha3BaHMS. ParrioHanbHas
HOMEHKJIaTypa Kak npenmectseHHua HomeHkIarypol [UPAC. Homenknarypa [UPAC:
NPUHLHIB 00pa30BaHUs HA3BAHHUH, CTAPIINHCTBO (PYHKLIMOHAJIBHBIX TPYI, UX 0003HAUEHHUE B
npedpukcax u cypdpukcax Ha3BaHUI OPraHUIECKUX BELIECTB.

Hemoncrpauuu. JlemorcTpaunu Kojuiekinu OpraHMyecKux BEIecTB (B TOM YHCIIe
JIEKapCTBEHHBIX NPENapaTroB, Kpa- CUTENeH), MaTepuasioB (PUPOAHBIX U CHHTETHYECKHX

Kay4yKOB, IJIACTMACC M BOJIOKOH) M U3JeNIUH U3 HUX (HUTEH, TKaHEH, OT/IEIIOYHbIX MaTePHAJIOB).




Monenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTep:kHeBble 1 OObEMHBIE.

Kontpoabnas padora: nnarnocTuueckas

Coaep:xanue yueOHOro MaTepuaja

Tema 1.2 Tlpenenbubie I I'omosornueckuii psig anxanos. [lorsrue 06 yraesogoponax. OcoOeHHOCTH

YIJICBOAOPO/IbI CTPOEHUS MPEAENbHBIX YIIeBOAOPOIOB. AJIKaHbl KaK PEACTABUTENH MPEAETbHBIX
yIJI€BOAOPOAOB. 16 DNeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI METaHa U IPYTHUX
ankaHoB. [ 'oMonornueckuii psa u nsomepus napapuHoB. HopmanabHOe U pa3BeTBIEHHOE
CTpPOEHHE yriepoaHOoH nenu. HomeHknaTypa ajlkaHOB U aJKHIIBHBIX 3aMECTUTENEH.
du3nyuecKkue CBONCTBA ATKAHOB. AJIKaHbI B IPUPOAE.

Xumuyeckue CBOiCTBA aJKaHOB. Peakunu SR-tumna: rajnorenuposanue (padorsr H.
H. Cemenosa), HutpoBarnne no KoHoBanoBy. MexaHH3M peakLUH XJIOPHUPOBAHHS AJKAHOB.
Peakuun nerunpupoBaHusi, FOPEHUs], KATAIUTUYECKOrO OKUCIEHUs alIKaHOB. KpEeKUHT aJlkaHOoB,
pa3nn4Hble BUABI KPEKHUHTA, IPUMEHEHUE B MPOMBILIIEHHOCTH. [Iuponus u koHBepcus MeTaHa,
WU30MEepHU3aLus alKaHOB.

IIpumenenue u cnocodbl moy4deHus: aakanos. O0nacTu npuMeHeHus ankaHos. [Ipo-
MBILLIEHHBIE CIOCOOBI MONYYSHHsI AJIKAHOB: MOTyUYeHHe U3 MPUPOAHBIX UCTOUYHUKOB, KPEKHUHT
napauHOB, TIOJIYYEHHE CHHTETUYECKOro O€H3WHa, Tra3udukanus yris, TUAPUPOBAHHE
ankanoB. JlabopaTopHble crmocoObl TMONyYeHUs allkaHOB. CHUHTe3 Bropuma, nekap-
OOKCHITMPOBaHUE, TUAPOIU3 KapOuaa aJFOMUHUS.

Huxnoankanpl. 'oMoNOrHYecKuil psii U HOMEHKJIATypa LUKJIOAJNKAHOB, MX OOImas
dopmyna. IloHATHE O HamMpsOKEHHHM LUKIA. M30Mepusl IMKJIOATKAHOB: MEXKKJIACCOBAs,
yIIEPOIHOTO CKeJeTa, reomerpudeckasi. [lonydyenne u ¢pusndeckne CBOMCTBA LIUKIIOAIKA- HOB.
XuMudyeckue CBOHMCTBA ULUKJIOATKaHOB. Creunduka CBOWCTB IUKJIOAJIKAHOB C MAaJbIM
pa3MepoM LukJa. Peakiiun npucoequHEHNs U PaIUKaIbHOIO 3aMEILEHUs.

HemoncTpauuu. Moxpenn MONEKYJ MeTaHa, APYIHX — AJKaHOB, Pa3IM4YHBIX
KoH(popMauii UKIoreKcaHa. Pactsopenne napaduna B OSH3WHE W UCTIAPEHUE PACTBOPUTEIS
u3 cmecu. IlnaBneHne mapaduHa M €ro OTHOWIEHWE K BoAe (PacTBOPUMOCTb, IJIOTHOCTD,
cMauuBa- Hue). Pasnmenenune cmecu O€H3MH — BOJA C TOMOLIBIO JAETUTEIBbHONW BOPOHKH.
I'openne meraHa, mpomnaH-OyTaHOBOH cMecH, mapaduHa B YCJIOBUSX HM30BITKA U HEIOCTaTKa
KHCIIopona. B3peIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM. BOCCTaHOBJIEHNE OKCHAOB TSIKEIBIX
MetaiuioB napaguHoM. OTHOIIEHHE HUKJIOTeKcaHa K OPOMHOM BOI€ U PacTBOPY IEepMaHraHaTa
kamus. JlaboparopHble onbITel M3roToBiieHHe MOAENeil MOJNEKYJ ajlKaHOB U raJIOT€HAKAHOB.
Wsrorosnenne napaguHUpOBaHHONW Oymaru, WCHBITAHWE €€ CBONCTB. OTHOIICHHS] K BOJE W




xupam. OOHapy)keHHE BOHBL, CaXH, YIJIEKHCIOrO ra3a B NPOAYKTaX TOPEHHS CBEYH.
O3HakoMIIeHHE CO CBOMCTBAMH TBEPIBIX NMapapUHOB: IUIABJICHHUEM, PACTBOPHUMOCTBIO B BOZIE U
OPTaHUYECKUX PACTBOPUTEINSAX, XUMHUYECKOH MHEPTHOCTBIO (OTCYTCTBHUEM B3aM- MOJEHCTBHUS C
OpOMHO# BOIOH, pacTBOpaMH NMEPMAHTAHATA KaJIUsl, THAPOKCUIA HATPHUSL M CEPHOM KHCIIOTHI).

Tema 1.3.
ITHJIEHOBBIE H
JHEHOBBIE
YIJ1€BOAOPOABI

Conep:xanue yueOHOro MaTtepuaja

1. 'omostoruyeckuii psa aaKeHoB. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHNE MOJIEKYJIbI
STUJIEHA U aJKeHOB. | oMosiornueckuii psa u odmas Gpopmya ankeHoB. U3oMepus 3TUICHOBBIX
YIJIEBOJOPOAOB.: MEXKIIACCOBAs!, YIIEPOAHOIO CKEJIETa, OJIOKEHUsST KPATHOU CBSI3H,
reoMeTpudeckasi. OCOOEHHOCTU HOMEHKJIATYPhI STUJICHOBBIX YIJIEBOAOPOIOB, HA3BAHUS BAXKHEHIINX
panukanoB. PU3NUECKHUE CBONCTBA AJIKEHOB.

.2.XuMHYecKkue CBOMCTBA AJTKEHOB. DJIEKTPOPHIbHBINA XapaKTep PEakLHii, CKIOHHOCTh K
peakuysiM NPUCOESNUHEHNs, OKUCIeHUs, nonuMepusanuu. [Ipasuno MapkosHumu. I'opeHue aakeHOB.
Peakunn OkUCIEHHs B MATKUX U JKECTKUX yCinoBusixX. Peaknus Barnepa u ee 3HaueHue s

OOHapy KeHHsI HEMPEIeNbHbIX YIIEBOAOPOAOB, MTOIYUYEHUS TITHKOJICH.

3.JlpumMeHeHHe U crOcO0bI MOJy4eHHUsI ATKeHOB. cnonp30BaHne BHICOKOH peakLiMOHHON
CHIOCOOHOCTH aJIKEHOB B XMMUYECKOH MPOMBIIUIEHHOCTH. [IprMeHeHne 3TuiIeHa 1 nmpo- NiieHa.
IIpombIuieHHBIE CITOCOOBI TOTYYEHUS ATKEHOB. PeakIiny NeruapupoBaHust 1 KPEKHHTa aJKeHOB.
JlaboparopHble CIOCOOBI MOYYEHUS AJTKEHOB.

4. Anxanuensl. [loHsaTHe 1 KIaccupuKaLMs TUEHOBBIX YIIEBOAOPOAOB MO B3AUMHOMY
PACIIONIOKEHHIO KPATHBIX CBs3el B MoJiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHHS CONPSDKEHHBbIX AUeHOB. IToHATHE 0 T-351ekTpoHHON cucTeMe. HoMeHKaTypa NHeHOBBIX
yraesogopoaos. OcoOeHHOCTH XUMHUECKUX CBOMCTB COMPSIKEHHBIX HEHOB KaK CIENCTBUE UX
3JIEKTPOHHOTO cTpoenust. Peakuuu 1,4-npucoenunenus. [Tonumepusanus queHoB. CrocoOsr
NIOJIy4€HUS TUEHOBBIX yriieBopopoaos: padbotel C. B. JleOenesa, nernapupoBaHue aJKaHOB.

5. OcHOBHBIE NOHATHS XHMHH BbICOKOMOJIEKYJISIPHBIX COeAHHEHHUH (HA mpuMepe NPOAYKTOB
NMOJTMMEPH3ALUH AJIKEHOB, ATKAJIHEHOB H X IaJoreHNnpou3BoaHbIX). MoHOMEp, nojaumep,
peaxkuys NOoJUMEPU3aLiY, CTENEHb MONUMEPU3ALIUN, CTPYKTYPHOE 3B€HO. THIBI MOJUMEPHBIX
LleNel: IMHENHbIe, pa3BeTBIEHHBIE, cluuThle. [IoHATHE O cTepeoperymsipHeIx nonmuMepax. [lonumeper
TEPMOILUIACTHYHBIE U TepMOpeakThBHBIE. IIpencrasienue o miaacTMaccax u 3J1acTOMeEpax.
IlonusTunen BBICOKOrO U HU3KOIO JABJIEHUs, €ro CBONCTBA U npuMeHeHne. Karanusaropsel Liurnepa




— Harra. [Tonunponunen, ero npuMeHeHne U CBOWCTBA. | ajorenconepkamue noauMepsl: Te(IIoH,
nonuBUHWIXJIOpUA. Kaydyku HaTtypanbHbiii 1 cunTerndeckue. Comnonnmeps! (OyTaagueHCTUPOIbHBIN
Kay4yk). Bynkanuzamust kaydyka, pe3suHa 1 500HUT.

HeMoHCTpaL U

Mogenu MoJieKkys CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U AJIKaJUEHOB.
Komnexuus «Kayuyk u pesuna». Jlenonumepusanus kayuyka. CrylieHue MIeUHOTO COKa
Kay4yKOHOCOB (MOJIOUasi, OyBAHYMKOB, (PUKyCa)

Tema 1.5.
ApomaTuyeckue
yIJ1€BOA0POALI

Coaep:xkaHue yueOHOro MarepuaJa

I'omonornueckuil psig apeHoB. ben3on kak npencraBurens apeHoB. PazsuTtue npen- CTaBieHUN O
crpoennn Oensona. CoBpeMEHHbIE MpPENCTAaBIEHUsI OO0 3JEKTPOHHOM U TMPO- CTPAHCTBEHHOM
cTpoeHnn Oenzona. (OOpasoBaHHE apOMAaTHYECKOW T-cucTeMbl. [ omonorn OeH3zona, uX
HOMEHKJaTypa, obmast ¢opmyna. HomeHnknaTypa s AM3aMELIEHHBIX TPO- HM3BOAHBIX OEH30JA!
OpTO-, ME€Ta-, Napa-pacrnoNoKeHHue 3amecTuresied. Pu3ndeckue CBONCTBA APEHOB.

XumuueckHe cBoHcTBa apeHoB. llpumepel peakumii  3JeKTPOQHIBHOIO — 3aMELICHHUS:
rajIOTeHUPOBAHMs, aJKWIMpoBaHusi (karamuzaropel Dpupmenss — Kpadrca), HuUTpOBaHUS,
cyabupoBanus. Peakiym runpupoBaHUsT W NPUCOEAMHEHHs! xjopa k Oenzomy. OcobeH- HocTH
XUMHYECKUX CBOWCTB TOMOJIOTOB OeH30ya. B3anMHOE BiIMsHHME aTOMOB Ha NpPUMEPE T'OMOJIOrOB
apeHoB. OpueHTanus B peakiusix syiekTpoduibpHoro 3amemenus. Opuenrtantsl | u 1l pona.

IlpuMeneHne H moJiyueHue apeHoB. [IpupoaHble UCTOYHHMKH aPOMATHUYECKUX YIVIEBOIO- POJOB.
ApomaTtuszauus aJKaHOB M IUKJIOANKAHOB. AJNKUINpOBaHUe OeH30a.

HeMoHCTpaLHH
[lapocTtep:kHeBble U O0ObEMHBIE MOAEIH MOJEKyJ OeH30ja M ero roMmojoros. PasneneHue cMmecH
OeH30 — BOIAa C MOMOIIBK JENUTEIbHONW BOPOHKH. PacTBopsiromiasi CrocoOHOCTh OeH3oJa

(9KCTpaKIMsi OPraHMYECKUX W HEOPraHWYeCKUX BeIIeCTB OEH30JIOM M3 BOJHOIO pacTBOpa iona,
Kpacuresieil, pacTBOpeHHe B OEH30Jie BeLIeCTB, TPYAHOPACTBOPUMBIX B BOAe (cepbl, OEH30WHOMH
kuciothl). 'operne Gersona. OTHOIIeHUe OeH301a K OpOMHON BO/IE, paCTBOPY MepMaHraHaTa Kajusl.
[Mony4yenue nutpoOeHsona. O3HakomyieHHe ¢ (QU3MYECKUMH CBOHCTBAMH  apOMaTHYECKHX
yIJI€BOIOPOIOB € HCMoNb30oBaHueM pactBoputens «CosbBeHT». M3rotoBieHHe W HCMONB30BAHUE
npocreiimero mnpubopa it xpomarorpaduu. Ilonydyenme OeH3ona nexkapOOKCUITHPOBAHUEM
6enzoitHol kucioTel. [lonydeHue u paccioenue smMyibcuu OeH3ona ¢ Bonoi. OTHoueHne 6eH30a K
OpOMHO¥ BOZIE M PACTBOPY MEPMaHraHaTa Kajus.

Tema 1.4.

Coaep:xkaHue yueOHOro MarepuaJa




AlleTH/IeHOBBIE
YIJ1eBOAOPOAbI

I'omosiornyeckuii psig aJdKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE alleTUJieHa U
OPYTHUX aJKUHOB. ['oMonorudeckuii psa u odmmas popmyiia aakuHOB. HOMeHKaTypa aleTHIeHOBBIX
yriesoaoponos. M3omMepus MexkiaccoBasi, yriaepOgHOIO CKeJeTa, MOJIO- JKEHUsI KPATHOU CBSI3U.
XuMH4YecKHe CBOWCTBA M MpPHMeHeHHe AJKHHOB. OCOOEHHOCTU peakiuil MPUCOSTHHEHUS IO
TpONHOW  yraepoa-yraepogHon  cesisu.  Peakuusa  Kyweposa.  IIpaBuno  MapkoBHHKOBa
NPUMEHHUTETBHO K aneTwieHaMm. [1onBHKHOCTE aTromMa BOmOpona (KUCIOTHBIE CBOWCTBA AJIKUHOB).
Oxucnenne ankuHoB. Peaknus 3enuHckoro. IlpuMeHeHHe aleTUIEHOBBIX —YIJIEBOJOPOMAOB.
IlonuBuHMIALIETAT.

Hoayuenune anxunoB. IlonydeHne aneruieHa MUPOIN30M MeTaHa U KapOUAHBIM METO- IOM

JAeMoHCTpaL U

Monenu MONEKYJIbl alleTH/IieHa U APYrux ajkuHoB. [lodydeHue ameTwineHa w3 KapOuaa KajbIws,
O3HAKOMJICHHE ¢ (PU3UUECKUMHU M XUMH- YECKUMH CBOHCTBAMH alleTUJIEHA. PACTBOPUMOCTBIO B BOJIE,
rOpeHHeM, B3aUMOAEHCTBHEM ¢ OPOMHOM BOJOM, PaCTBOPOM IepMaHraHara Kaius, coiasiMu menn (1)
u cepebpa

IIpakTnueckue 3anaTusa CocrasieHue CTPYKTYPHBIX (JOPMYJT U30MEPOB U TOMOJIOTOB
OpPraHUYEeCKHUX BELIECTB

Tema 1.6. Ilpupoansbie
HCTOYHHUKH
YIJ€BOA0PO10B

Coaep:xkaHue yueOHOro MarepuaJa

Hedrs. Haxoxnennme B mpupone, coctaB U  (usmueckue cBoiictBa HedgTH. TorummsHO-
sHepreTudyeckoe 3HaueHue HedTH. IlpombinuneHnas nepepabotka HedTu. Pextnduxaums HedrH,
OCHOBHBIE (PPAKIMH €€ pa3feiieHHs, UX UCIONb3oBaHue. BropuuHas nepepaboTka HEPTENPOOYKTOB.
Pextuukaums masyta npu yMeHbIIEHHOM naBieHMH. KpekuHr HedTe- mpoaykToB. PasmudHble
BUABl KpekuHra, padorel B.I'Illyxosa. M3omepusanusi aikaHOB. AJKHJINPOBAHHE HEMPEETbHBIX
yrinesonoponos. Pudopmunar wedrenponykroB. KauecTBo aBTOMOOMIBHOTO TOILIMBaA. (OKTaHOBOE
YHUCJIO.

IIpuponubiii 1 nonyTHbIN HedpTsiHOM ra3pl. CpaBHEHHE cOCTaBa MPUPOIHOIO U MOMYTHOIO ras3os,
VX MPAKTUYECKOE MCIOJIb30BAHUE.

Kamennsbiii yrosb. OCHOBHbIE HallpaBJIeHUsI HCIIOJNBb30BaHMs kKameHHoro yris. Kokco- Banue
KAMEHHOIO YIUIs, BaXKHEHIIHWE IPOAYKTBI OJTOr0 MpOLEcca: KOKC, KAaMEHHOYTOJbHAas CMOJA,
HazcMmonbHas Boja. CoenuHEHus, BblAeNseMble U3 KaMEHHOyroibHOW cmodbl. IIpo- aykThl
NoJlydaeMble W3 HAJACMOJBHOH BOABL ODKOJOTMYECKHE AaCHeKThl n00buH, mnepepaboTku U
VICTIOJIb30BAHUsl FOPIOYHX UCKOIAE- MBIX.

JdemMoHCTpaLMHU
Komnekiust «[IpupoaHbie UCTOYHUKU YrieBOAOponoB». CpaBHEHHE MPOLECCOB TOpeHHs] HepTH u
npuponHoro rasa. OOpasoBaHue He(pTSHONW IUIGHKM Ha TOBEPXHOCTH BOAbI. Kartamurtuyeckuit




KpeKUHT napaduna (I KepocrHa).

IMpaxkTnyeckue 3ausTusa O3HAKOMIEHHE C KOJUIEKIIMEH KaydyKOB H OOpasiiaMu H3AeInid U3
pe3unbl. O3HaKOMJICHHE ¢ KOJUIeKInel oOpa3oB HeTH U MPOAYKTOB €€ mepepadOTKU.

Tema 1.7
I'mapoxcunbHbIC
coeJHHEHHA

Coaep:rkaHne y4e0OHOro MaTepHuaaa

I Crpoenune u knaccuduranus cnupro. Kiaccudpukanus CiupToB MO THUITY YTIIEBOAO-
PONHOIO pajauKana, YUCHy TMAPOKCHUJBHBIX TPYNN WU THUIY aTOMa YIVIEPOAA, CBA3AHHOIO C
TUJIPOKCUJIBHOM Tpynmoi. DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE TUAPOKCUIBHON
rpynmnel. BiusHue crpoeHHMs CHHPTOB Ha WX (U3WYECKHE CBOHCTBA. MEKMOJEKYJSIpHAs
BOAOpPOAHAs CBA3b. ['OMOJOrHyYecknii psii NpefenbHbIX OOHOATOMHBIX CnupToB. M3omepus u
HOMEHKJIaTypa aJKaHOJOB, UX oOmas (opmynal muuepuH Kak MpencTaBUTENb MHOTOATOMHBIX
cnuptoB. KauecTBeHHas peaklysi HA MHOrOaTOMHbIE cnupThl. [IpuMeHeHne rimnepuHa.

2 XHMHYEeCKHEe CBOWCTBA AJKAHOJOB. PeaknnoHHass CHOCOOHOCTb —MpenesbHbIX
OIHOATOMHBIX crnupToB. (CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OpPraHMYeCKUX U
HeopraHnmyeckux 19 coenunenuii, cogepxamux OH-rpynmy: KUCIOT, OCHOBaHMH, aM(pOTEPHBIX
coennHEHUN (BOABL, CIUPTOB). Peakiuy, MONTBEPKNAIOLINE KUCIOTHBIE CBOWCTBA CITMPTOB.
Peakuun 3aMelieHHss TMAPOKCWIBHOM Ipynnbl. MeXMOJEKyJIsspHas AeruapaTalus CIUPTOB,
ycJoBHsi 00pazoBaHusi MpocThiXx 3¢gupos. CioxkHble 3PUPEl HEOPraHUYECKUX M OPTaHMYECKUX
KHC- JIOT, peakiu srepudurarmu. OKUCISHHE U OKUCIUTEIBHOE NeTHAPHPOBAHUE CIIUPTOB. .

3 Crnoco0bl moJiyyeHusi cnupToB. ['uaponus rajoreHankaHoB. ['mapartanus ajkeHOB,
yCJIOBHS €€ poBeeHms. BoccraHOBIIeHNE KapOOHUIIBHBIX COSTUHEHUH.

OTtaenbHbIe IPEACTABUTEIH AJKAHOJ0B. METaHOJI, €ro MPOMBIIIJIEHHOE MOTy4YeHHe U
NpUMEHEHHe B NPOMBIILIEHHOCTH. buonormueckoe neiictBue wmeraHona. Crneundudeckne
CHOCOOBI MOJYYEHHUS STUIIOBOTO crupTa. PU3NOIOrHUEcKOe ACHCTBUE STAHOJIA.

4 MHuoroaromuele cnupThl. M3oMepus W HOMEHKIAaTypa HNpPEACTaBUTENEH ABYX- H
TPEXaTOMHBIX CTUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX Kade-
cTBeHHOE OOHapyxkeHne. OTaeNnbHbIe MPEACTABUTENN: STHIIEHTIINKONb, TIULIEPHH, CIIOCOOBI X
MOJIY4ECHUS], TPAKTUYECKOE NPUMEHEHUE

S ®eHOJ1. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue deHona. Bzanmuoe BiamsiHue apo-
MaTHYECKOTO KOJIbLIA M THAPOKCHIIBHON TPyIIbl. XUMHUYECKUE CBOHCTBA (peHonma Kak QpyHKLUSI
€ro XMMHYECKOro cTpoeHus. bpomuposa- Hue ¢peHona (KaueCTBEHHAs PeaklHsi), HUTPOBAHHE
(MMKpUHOBAs KUCIIOTA, €e CBOHCTBA U mpuMeHeHne). OOpa3oBaHHE OKPALIEHHBIX KOMILIEKCOB C
nonoM Fe3+. Ilpumenenne ¢enona. [lonyuenue genona B m.

6 HdemoncTpanuu. Moaenu MoOJieKysl CupToB U (eHOJOB. PacTBOPHMOCTh B BOJE AKAHOJIOB,
STWICHIJIMKONS, rinuepuHa, (enoma. CpaBHEHHME CKOPOCTH B3aWMOICHCTBHUS HATpuUs C

1,2
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STAHOJIOM, IMPOMAHOJIOM-2, 2-METHJI- MPOIMAHOJOM-2, riuuepuHoM. Ilomydenune OpomaTaHa w3
staHosia. BeitecHenue (eHona u3 (eHoNATa HATPUS YroJibHOH KuCIoTod. Peakiust deHomna ¢
dopmanbaerunom. KauecTseHHbIe peakiiui Ha (peHos. 3aBUCUMOCTH PaCTBOPHUMOCTH (peHOJa B
BOJIE OT TeMriepaTypsl. B3anMoneiicTBue gpeHona ¢ pacTBOPOM LIEJIOUH.

IpakTunyeckue 3aHaTua Pemenne pacyéTHbIX 3a71a4 HA HAXOXKACHUE MOJIEKYJISIPHOU (POopMy b

BEIIECTBA IO €ro MIOTHOCTH U MAaCCOBOM JIOJIE 3JIEMEHTA.
Pemenne pacuéTHBIX 3371a4 IO VPABHEHMSIM XUMHYSCKUX PEeaKITUi

Tema 1.8
AJbAeruabl 1 KeTOHbI

Coaep:kaHue yueOHOro MmarepuaJa

I'omosiornueckue psigbl aabAerHaioB M KeToHOB. lIoHsATHE O KapOOHWIIBHBIX COCIMHEHUSX.
DNEeKTPOHHOE CTPOeHHE KapOOHMIBHOH rpymibl. Fi3oMepust 1 HOMEHKJIATypa ajlbAeTrHI0B U KETOHOB.
Dusnueckre CBOHCTBA KapOOHMIIBHBIX COSTUHEHUH.

XuMHYecKHe CBOWCTBA AJBAErHA0B H KETOHOB. PeakiMoHHAash CINOCOOHOCTh KapOOHMIIBbHBIX
coenuHeHU. Peakiiuu OKMUCIEHUSI ajdbAETU0B, KAUECTBEHHBbIC PEAKIMN HA AJbACTUIHYIO TPYIIIY.
Peaknnu nonukoHaeHcamu: odpasopanue GheHonoGopMaIbIerHIHbIX CMOJI.

IIpumeHeHne u noJiydyeHHe KAPOOHMJIBbHBIX coeqnHeHHii. [I[puMeHeHne anbernoB U KETOHOB B
OBITY W TPOMBIIIEHHOCTH. AJNBAETHUABI U KETOHBl B mpupone (3pupHbeie Macia, (EepOMOHBI).
[Tonyuenne kapOOHMIBHBIX COCTMHEHUN OKHCICHHEM CITUPTOB, THAPATALIMEH aIKHHOB, OKUCIEHUEM
yriesonoponos. OTaesbHbIe MPENCTABUTEIN ANbISTHIOB U KETOHOB, CHEeU(pUIeCKHe CIIOCOObI UX
TIOJIY4E€HUs] U CBONCTBA.

JAeMoHCTpaLHH
[TapocTepxaeBble 1 OObEMHBIE MOJETH MOJIEKYJ ajJbIErH0B U KeTOHOB. IlonyueHne yKCyCHOTro
anbleruaa, OKMCIEHHE 3TaHOjJa XPOMOBOM cMecblo. KauecTBeHHBIE peakluu Ha aJbAETHIHYIO

rpymnmny.

Coaep:rkaHne y4e0HOTr0 MATEpHAIA
K;reﬁn:)ill (}1.391>1e 1 I'omonornyeckuii psig npeaeJbHbIX 0AHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [loHsATHE O 12
Kncl.l)mel H MX KapOOHOBBIX KHUCJIOTaxX W HMX Kiaccudukaius. DJIeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE ’
NPOU3BOAHBIC KapOOKCHIIBHOH rpynmnbl. [ 'OMOJOrHYecKUi psig MpPEeNbHbIX ONXHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, MX HOMEHKJATypa M H30Mepus. MEeKMOJEeKyJsIpHbIe BOAOPOAHBIE CBSI3M KapOOK-
CHJIbHBIX PYTII, UX BIMAHUE HA (PU3NIECKHE CBOWCTBA KAPOOHOBBIX KHUCJIOT.

2 XuMH4YecKHe CBOHCTBA KAPOOHOBBIX KHCJOT. Peakuuyu, WUIIOCTPUPYIOLINE
KHUCJIOTHBIE CBOWMCTBA M UX CPAaBHEHUE CO CBOMCTBaMH Heopranmdeckux kucyior. ObpasoBanHue
(YHKIIMOHAJIbHBIX MPOM3BOMHBIX KapOOHOBBIX KUCJIOT. Peakimu stepudukaiun. AHTHIPHUIBI
KapOOHOBBIX KUCJIOT, UX MOJYYCHHUE U MPUMEHEHUE,

3 Cnoco0bl mosyyeHusi Kap0oHOBbIX KHCJI0T. OTaenbHble NPEICTABUTEIH H HX
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2| Xumuueckne CBOMCTBA AMHHOB. AMHHBI KaK OPTAHMYECKHE OCHOBAHHS, X CPaBHE- HHE C
aMMHAaKOM W JpyTMMH HEOpraHW4eCKMMH OCHOBaHUSAMU. CpaBHEHME XHMHUYECKUX CBOICTB
annpaTHUECKUX U apoMaTHyecknx aMuHOB. OOpa3zoBaHHe aMUIOB. AHUJIMHOBBIE 22 KPaCHUTEIH.
IloHATHE O CHMHTETHYECKUX BOJIOKHAxX. Ilonuamunbl U nmojauamMuaHble CHHTE- TUYECKUE BOJIOKHA.
Ilpumenenne u nosyyenue amunoB. Ilonyuenne amuaos. Padors! H. H. 3ununa.

3| AmunokucaoThl. [TonsTHE 06 AMUHOKHCIOTAX, HX KIaccuduKaLus U cTpoeHne. OnTHYecKas
HU30MepHsl 0-aMUHOKUCIOT. HOMeHKnaTypa aMuHOKUCIOT. JIBOIMCTBEH- HOCTb KUCJIOTHO-
OCHOBHBIX CBOMCTB aMHHOKMCJIOT U €€ NPUYUHBIL. bunonspHele noHbI. Peakiun kOHAeHCaluu.
ITenTunHas cesi3p. CHHTETHUECKUE BOJIOKHA: KapOH, HaHT. Kiaccugukarus BOJOKOH.
ITosryueHne aMUHOKUCIIOT, X MPUMEHEHHe U Onosornyueckast pyHKIus.

4| Beaxn. benku kak npupORHbIE MOMMMEpbL. IlepBUtHAs, BTOPUYHAS, TPETUUYHAS U UETBEPTHUHAS
CTpyKTypbl OenkoB. PuUOpHIUIIpHBIE U TIOOYIsApHBIE Oenku. XMMHUYECKHE CBOMCTBA OEIKOB:
rOpeHue, NeHaTypalus, THAPOJIN3, KaueCTBeHHbIEe (LIBETHBIE) peakunu. buonorndecknue QyHKINH
OenkoB, X 3HaueHHe. benkn kak komrnoHeHT nuiu. [Ipobrema 6eIKOBOro roJogaHus U MyTH ee
peLIeHus!.

HemMoHcTpanuu

duznyueckre CBOMCTBA METHIAMUHA! arperaTHoe€ COCTOAHUE, BET, 3al1aX, OTHOLMICHUE K BOJE.

I'openue metunamuna. B3anmoaeincTeue aHUIMHA U METUJIAMUHA C BOJOW U KUCJOTaMHU.

OxpamnBaHue TKaHEeH aHIIIMHOBBIMH KpacutemsiMu. OOHapyskeHHe (yHKIIMOHAIBHBIX TPYIII B

MOJIEKyJIaX aMUHOKHUCIOT. HelTpanuzanus wenoun aMMHOKUCT0ToN. HelTpanu3anus KucaoTel

aMHHOKHUCIIOTOH. PacTBOpeHHe 1 ocakneHne Oenkos.

JlaGopaTopubie padoThl XuMUYeCKHe CBONCTBA OETKOB

HpaKanecmne 3aHATHSA: AMI/IHbI, AMUHOKHCJIOTHI, Oenku

Tema 1.12
A3oTcoaepxkamue
reTepouHKJIHYecKHe
COeMHEeHHSsI.
HyxkjenHoBble
KHCJIOTHI

Coaep:kaHue yueOHOro MarepuaJa

1

HyxnennoBbie kucaorbl. HykjaenHOBBIE KHUCIOTBI Kak OPUPOAHbIE mojgumepbl. Hy-
KJIEOTHABL, UX cTpoeHue, mpumepbl. AT® u AJI®, ux B3auMoONpeBpalleHHe U POJib 3TOTO
poLecca B IPUPOAE.

Ionsrtue IHK u PHK. Ctpoenne JIHK, ee nepBu4Has u BTOpU4Hast CTPyKTypa. PaboTsl
® Kpuka u /I.Yorcona. KommueMeHTapHOCTE a30TUCTBIX OCHOBaHMH. Permkxamms JIHK.
Ocobennoctu crpoenuss PHK. Tunmet PHK u ux Ouonormueckue ¢ynkumu. I[lonstme o
TPOUYHOM Kojie (KOIOHE).

buocunTes Oenka B »xuBoi kieTke. | eHHas nHkeHepus U OuorexHosnorus. TpaHCcreHHbIe

N N NN
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(hOpMBI pACTEHHI U JKUBOTHBIX

HemoHcTpaunu.  Mogenn — MOJeKyJ  BaXHeWIIMX  rerepouukioB.  Kommekuus
reTepOLMKINYECKUX COequHeHu. JleficTBue pacTBopa NUpUAWHA Ha UHAMKATOp. B3aumopeiicreue
nUpuaAuHa C CconssHOM kucnoron. Mopgene wmonekyasl JIHK, gemoncrpanms npuHnuna
KOMILUIEMEHTaPHOCTH a30TUCTBIX OCHOBaHMNA. OOpasubl MPOAYKTOB MUTAHHS W3 TPAHCTEHHBIX (HOpM
pacTeHul U KMBOTHBIX. JIekapcTBa U mpenapartsl, U3TOTOBJIEHHbIE METONAMU T'€HHOW WHXXEHEPUU U
OMOTEXHOJIOTHH.

Tema 1.13.
Buojornuyecku
AKTHBHbIE
coeqHHeHUA

Coaep:xkaHue yueOHOro MarepuaJa

1 ®epmenThl. [loHsaTHE O QepMeHTaX Kak O OMONOTMYECKHUX KaTalu3aTopax OeKOBOH
npuponsl. OcoOEHHOCTH CTPOEHHST W CBOWCTB B CPAaBHEHMU C HEOPTaHWYECKMMHU KaTallv-
3atopamu. Knaccudukanus pepmentoB. OCOOEHHOCTH CTPOEHHS U CBOHCTB (PepMEHTOB:
CEeNIEKTUBHOCTh U 3()(HEKTUBHOCTb. 3aBUCUMOCTb aKTHBHOCTU ()EPMEHTOB OT TEMIEPaTypbl U
pH cpenel. 3HaueHue GepMEeHTOB B OMOJOTHU M IPUMEHEHHE B TPOMBIIIIJICHHOCTH.

2 Buramunsl. Ilonstre o Butammunax. Mx knaccudukanus n odozHauenue. Hopma mo-
TpeOnenus: BUTaMMHOB. Bomopacteopumble (Ha mpumepe ButamuaoB C, rpynmnel B u P) u
JKUpOpacTBOpUMBbIe (Ha mpumepe BuTaMiuHOB A, D 1 E). ABUTaMHUHO3BI, TUIIEPBUTAMUHO3BI U
THIIOBUTAMHUHO3BI, UX MPOQUIAKTHKA

3 rOpMOHbI. IlonsiTHE O ropMOHax Kak OHOJIOrMYECKH AKTHUBHBIX BCIICCTBAxX, BBIIOJI-
HAOMHWX JSHAOKPHUHHYHO PEryJisAlui0 KUSHCACATCIIBHOCTU OpPTaHHU3MOB. Knaccmbnxaum{
TOPMOHOB:. CTCPOUAbI, IPOU3BOAHBLIC aMUHOKHCJIOT, MOJMUINCOTUIHBIE U OenKOBbIE TOPMOHBL.
OTHeHbeIe MNPEACTABUTECIIN. 5CTPAANOJI, TECCTOCTCPOH, MHCYJIUH, AAPCHAJINH.

4 Jlexkapcrsa. [TorsTHE O IEKapCcTBaX KaKk XUMHOTEpANeBTHYECKUX NpenapaTax. Kpatkue
UCTOPUYECKHE CBEICHUS O BOSHIKHOBEHUH U PA3BUTUU XUMHOTEPAINH. | pyTIIbI IEKapCTB:
cyabdamuae! (cTpentonns), aHTHOMOTHKY (IEHULMIUTNH), aHTUTHPETHKH (ACTTHPHH),
aHAJBIeTUKY (aHANBIUH). MeXaHn3M AeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTos,
CTPOEHHE MOJIEKYJI, TPOTHO3UPOBAHNE CBOIICTB HA OCHOBE aHAIN3a XUMUYIECKOTO CTPOSHHS.
AHTHOMOTHKH, UX KJIaCCH(HUKAIHS MO CTPOCHHUIO, THITY U CIIEKTPY AeHCcTBUs. be3omnacHble
CHOCOOBI MPUMEHEHHS, JIEKAPCTBEHHBIE (POPMBL..

1,2

JemoncTpanun. CpaBHeHue ckopoctu paznokeHuss H202 mox neiictBuem ¢epmeHTa
Katanasbl U Heopranmdecknx karammzaropoB: KI, FeCl3, MnO2. OOpa3iupl BHTaMHHHBIX
npenapatos. [lomueuramunel. Mmmoctpaunu ¢ortorpaduil KUBOTHBIX C pa3MYHBIMH (popMaMu
aBUTaMUHO30B. llmakar ¢ wu3o0pakeHMeM CTPYKTYPHBIX (OPMYJ 3CTPamuoiia, TECTOCTEPOHA,
anpeHayuHa. B3aumonerictBue anpeHannHa ¢ pactBopoM FeCl3. Benkopas mpupona WHCyJIHHA
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(uBetHast peakuus Ha Oenkw). [lmakatel WM KomorpaMmbl ¢ GopMmysnamMu amuna Cyab(haHUIOBOH
KHUCJIOTBI, AUTHAPO(ONNEBOH U JIOKHOW IUTHAPOQPOINEBOH KHUCIOT, OCH3WINMEeHULMIUINHA,
TETPALMKINHA, 1eOTaKCUMa, ACTUPHHA.

Coaep:xkaHue yueOHOro MarepuaJa

Paznen 2. O6mas u 1 CoctaB BemecTBa. Xumuueckne 3jgeMeHTbL. CriocoObl CyIIECTBOBAHUS XUMHYECKUX 3IIe- 12
He(’p;ﬁ‘d‘;}‘l;’:maﬂ MEHTOB: aTOMBbI, IIPOCTBbIE U CJIOXHbBIE BelllecTBa. BelecTBa MOCTOSHHOIO U NMEPEMEHHOIO ’
cocTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BeLIeCTB. BelecTBa MOJEKYJAPHOIO U HEMOJIEKY-

2.1. Xumusi — HayKa asipHOrO  cTpoeHus. CrnocoObl OTOOpaKeHUs MOJIEKYJI. MOJIEKYJISIPHBIE W CTPYKTYpHBIE
0 BemecTeax dopmynbl, mapocTepkHeBble W MaciuTabHble mpoctpaHcTBeHHbIe (CTroapra — bpurneba)
MOJIE€TIN MOJIEKYJI.
N3mepenue BemecTBa. Macca aTOMOB U MOJeKyJ. ATOMHas eAuHMIa Macchl. OTHOCH-
TeJbHble aTOMHas U MoJeKyJspHas Maccel. KonndecTBo BelecTBa M €AMHMIBI €M0 U3Me-
PEHUs: MOJIb, MMOJIb, KMOJIb. Hncno ABoraapo. MonsipHas macca.
2 ArperaTHbie COCTOSIHHSI BemlecTBa. TBeproe (KpUCTAIMYECKOE U amMOpQHOE),
JKUJIKOE M ra3000pa3HOE arperaTHble COCTOSIHUS BEIECTBA. 3aKOH ABOTaAPO U €ro CIEACTBHUSL.
Mounsipablii 00beM BelecTB B ra3oodpasHoM coctossHun. OOBenUHEHHBIN ra30BbIi 3aKOH U
ypaBHeHue Menneneesa — Kuaneiipona.
3 Cmecu BemecTB. Paznmuuus Mexay cMecIMH M XHMHUYECKHMH COEIMHEHUSMU.
MaccoBasi 1 00beMHast JOJIH KOMIIOHEHTOB CMECH. .
Hdemoncrpauuu. OmNbIThl, WITFOCTPUPYIOIINE 3aKOH COXPaHEHUsT Macchl BemecTB. Habop
MOAeNIed aTOMOB U MoJieKyJl. HexoTtopele BemecTsa kKoau4ecTsoM B 1 Monb. Mogenb MOJISIpPHOTrO
o0BbeMa razos.
IpakTnyeckue 3aHaATUSA
Pemenne pacueTHbIX 3a7ad Ha HaXOXKJI€HHE OTHOCUTENBHON MOJEKYJSIPHON Macchl, ONpeneeHue
MacCOBOM J0JIM 3JIEMEHTOB B CJIOKHOM BELIECTBE.
Coaep:kaHue yueOHOro MarepuaJa 12

Tema 2.2. Ctpoenue
aToma

1 ATOM — cJI0’KHasi 4acTuna. J{0Ka3aTenbCTBa CIOXKHOCTH CTPOSHHMs aTOMa: KaTOIHBIC U
PEHTreHOBCKHUE JIy4dH, (HOTO3(PdEKT, paTnoaKTUBHOCTD, JeKTponu3. IlnaHerapHas monenb
atoma 3 .Pesepdpopna. Crpoenme atoma mo Hbopy. CoBpeMeHHble TpenCTaBICHHS O
cTpoeHnu aroMa. KopnyckyIsspHO-BOJHOBOM AyajiM3M YaCTULl MUKPO- MHUPA.

CocraB atomHoro siapa. HyxioHb: npoTOHBI M HeHTpoHBl. HM30TOmBI U HYKIUABL
Y cToMunBOCTS sAaEp.
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2 DJIeKTPOHHAsI 000J104Ka aToMoOB. lIoHsATHE 00 3JIEKTPOHHOH OpOWTANM M 3JIEKTPOHHOM
obnake. KBantoBble umcna: riaBHoe, opOutanpHOe (1MOOOYHOE), MArHUTHOE U CIHHOBOE.
Pacripenenenne 3J€KTPOHOB MO YHEPTETHUECKUM YPOBHSM, NMOAYPOBHSM M OpOHUTANAM B
COOTBETCTBUU C MPUHLMIIOM HaUMeEHbIIEH 3Hepruy, npuHuunoM Ilaynu u npasunom I'ynna.
DNIEeKTPOHHBIE KOHYUTYpAllMd aTOMOB XHMMUYECKHUX 3JIEMEHTOB. BaJleHTHBIE BO3MOXKHOCTHU
aTOMOB XUMHWYCCKUX 3JICMCHTOB. aﬂeKTpOHHaﬂ K.]'IaCCI/I(bI/IKaLII/Iﬂ XUMHYCCKHUX 3JICMCHTOB: S-,
p-, d-, f-3meMeHTHI.

HemoncTpanuu. @orosdpdexr. Monenn opburaneii pa3nuuHoOi GOpMbI

IpakTnyeckue 3aHaATHSA
CocraBneHue 31eKTPOHHO-TpadUIecKux (GOpPMyJT aTOMOB 3JIEMEHTOB MAJIbIX TIEPHUOOB

2.3. llepuoguueckuii
3aKO0H U
Hepuoanueckas
CHCTEMA XUMHYECKHX
snemenToB /1. U.
MenpeneeBa

Coaep:kaHue yueOHOro MarepuaJa

OTkpbITHE NEPHOANYECKOrO 3aKoHA. [IpeanoceuTky: HaKOIIeHHE (PaKTOJIOrHYECKOro MaTepHaa,
paboter npenmectBeHHUKOB (M. B. [lebepetinepa, A. O. Illankyprya, J:x. A. Heronennaca, JI. 1O.
Meiiepa), cbe3n xumukoB B Kapicpys, muanoctaeie kadectsa [ 1. Menneneesa. Otkporrue J{. 1.
MenneneesbM lleprnoanyueckoro 3akoHa.

IMepuonnueckuii 3akoH u crpoeHue aroma. zoronbl. CoBpeMEHHOE MOHATHE XUMHUYECKOTO
snemeHTa. 3akoHoMepHOocTh | .Mosnmu. CoBpemeHHast (opmynupoBka Illeprognyueckoro 3akoHa.
Ilepuoanueckas cucrema U cTpoeHue atoma. PU3HYECKUN CMBICH MOPSAAKOBOIO HOMEPA 3JIEMEHTOB,
HOMEpOB Ipynnbl U nepuopaa. Ilepuonuyeckoe M3MeHeHHE CBOMCTB 3JIEMEHTOB. pajuyca aToMa,
SHEPTUH HOHU3ALMH, HJIEKTPOOTPULATENbHOCTU. IIpMUMHBI H3MEHEHUs MeTaNIMYeCKUX W
HEMETAJJIMUECKUX CBOHCTB 3JIEMEHTOB B TIpPyNNaXx M MEPHOAaX, B TOM 4YHCie OONBIINX U
ceepxOonpmmx. 3HaueHue Ilepmoamueckoro 3akoHa u IlepuomMyeckod CHCTEMBI XUMHYECKHX
sseMeHToB .M. Menneneesa 51 pa3sBUTHs HAYKU U MOHUMAaHMsI XMMUYECKON KapTHUHBI MUPA.

JMemoncTpauuu Paznuynbie BapranThl Tabmuib! [leprognueckoil CHCTEMbI XUMHUECKUX 3JIEMEHTOB
J. . Menneneera. OOpasiibl MPOCTHIX BEIIECTB OKCHUAOB M THAPOKCHIOB 3yiemeHToB 111 meprona.

1,2

2.4. CtpoeHue
BellecTBA

Coaep:kaHue yueOHOro Matepuajia

IMonsiTHe 0 XUMHYECKOH ¢BsI3H. THUMBI XUMUYECKUX CBSI3€H. KOBAJEHTHAsl, MOHHAs, METAJUIMYECKAst
u BojoponHasi. KoBaneHTHast XuMmuueckas CBsib. J[Ba MexaHuW3mMa OOpa3OBaHHsI 3TOW CBSI3U:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. OCHOBHBIC MapaMeTPhbl 3TOTO TUIIA CBSI3U: JTMHA, IPOYHOCTD,
25 yron cBsi3u wiu BajeHTHbIA yroja. OCHOBHBIE CBOICTBA KOBAJCHTHOW CBSI3W: HACBIIEHHOCTD,

1,2
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MOJIIPU3YEMOCTh U MPOYHOCTh. DNEKTPOOTPHUIIATEIHPHOCTh U KJIACCU(PHUKAIINS KOBAJCHTHBIX CBsI3EH
Mo 5TOMYy TNPHU3HAKY. TIOJNSPHAsT W HEMOJIIPHAsl KOBAaJIeHTHbIE CBs3U. [IONMSPHOCTH CBSI3U W
MOJIIPHOCTh  MoOJieKysibl.  Croco0 TepekpbhIBaHMS 3JIEKTPOHHBIX oOpOuTanedi u  kiaccuukaius
KOBAJICHTHBIX CBSI3€H MO 3TOMY MPHU3HAKY. G- U A-CBsI3HM. KPaTHOCTh KOBAJIEHTHBIX CBsI3eH U
KJiaccuukanus UX MO 3TOMY MPU3HAKY. ONWHAPHBIE, NBOWHBbIC, TPOWHBIE, TOJYTOPHBIE. THITbI
KPUCTAJTMYECKUX PEIIeTOK Yy BEIIeCTB C OSTUM THUIIOM CBSI3M. aTOMHBbIE W MOJIEKYJISPHBIE.
QDusnyecKue CBONWCTBA BEMIECTB ¢ TUMH KPUCTAJUIMISCKUMU PEIIETKAMU.

Honnass xummuueckas cBsisb. KpailHuil ciydali KOBaJ€HTHOM MOJSIPHOM CBsi3U. MexaHusm
00pa3oBaHUs] MOHHOW CBsI3U. MOHHBIE KPUCTAIIMYECKHE PEIIETKH U CBOWCTBA BEINECTB C TAKUMHU
KPUCTAJIIIAMH.

MeTtajinyeckass Xxumu4deckasi cBsizb. OcoOObIil THN XUMHYECKOHW CBSI3M, CYIIECTBYIOLIHI B
MeTalgax U cijaBax. Ee OTiuuMs U CXOJACTBO C KOBAJEHTHOW M MOHHON cBs3simu. CBOHCTBa
METAJUIMYECKON CBA3U. MeTannnyeckne KpUCTANINYECKUE PELIETKH U CBOMCTBA BEILECTB ¢ TAKUMHU
KPHUCTAJJIAMHU.

BopopoaHas xummueckass cBsi3b. MexanusMm oOpa3oBaHUsl Takod cBsi3u. Ee kiaccudukamnms:
MEKMOJIEKYJISIpHAs. U BHYTPUMOJEKYJIIPHAsT BOAOPOAHBIE CBA3U. MOJIEKYJSPHbIE KPUCTANIUUECKHE
pelleTKNn MJisi BTOr0 Tuma CBA3U. DPU3NYECKHE CBONCTBA BELIECTB C BOJOPOJHON CBS3BIO.
Buonorudeckast ponb BONOPOAHBIX CBsI3ed B OpTraHU3AlMHU CTPYKTYp Ouomnomumepos. EnumnHas
MPUPOAA XUMHUUYECKUX CBA3CH. HAJIUYKME PA3JIMYHBIX THUIOB CBSI3€H B OJHOM BEILUIECTBE, MEPEXON
OIHOTO THIA CBSI3U B APYrOW U T. 1N

Kommiekcooopa3zoBanme. I[loHATHE O KOMIUIEKCHBIX COENUHEHHsIX. KoOOpAWHALMOHHOE YHCIIO
KOMIUIeKcooOpa3oBaTens. BHyTpeHHsiss U BHemHsis cdepa KOMILIEKCOB. HomeHknatypa
KOMILIEKCHBIX coennueHuii. Ix 3HaueHue.

HemoHcTpanun Mojenu MoOJeKyJ pa3IudyHON apxXuUTeKTypbl. Mopenu U3 BO3AYLIHBIX IIapOB
NPOCTPAHCTBEHHOT'O  PACIONIOKEHHsT  Sp-, sp2-, sp3- ruOpupgHeix opOutaneil. Mogenu
KPUCTAJUTMUECKUX pereTok pasinyaoro tuna. Monenu monekyn JJHK u Genka.

2.5. Honumepnbl

Coaep:kaHue yueOHOro MarepuaJa

Heoprannueckue nmosmmepel. Iloaumepsl — MOpoCTBIE BEIECTBA C aTOMHOM KPUCTAJNIMYECKOU
peLIeTKON: aJUIOTPOIHbIE BUAOM3MEHEHMs yriepopa (anmas, rpadut, kapOuwH, ¢yJuepes,
B3aUMOCBSI3b THOpHIM3ALNH OpOUTANel y aTOMOB YIJIEpOAa C MPOCTPAHCTBEHHBIM CTPOCHHEM
AJIOTPONHBIX MOAU(UKAINIA), CEJIEH M TEJUTyp LENO4YeuHOro cTpoeHus. Ilonmumepbl — CIIOKHBIC
BEIIECTBA C aTOMHOM KPHUCTAJUTMYECKOH PELIeTKOH: KBapl, KpeMHE3eM (IHOKCHAHBIE COCAMHEHUS
KPEMHHUs1), KOPYHI (OKCHJ QJIIOMUHHUS) U QJTFOMOCHJIMKATH! (TIOJIEBbIE IIMATHI, CIIOJA, KAOJMH).
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Munepainsl ¥ ropHele nopoabsl. Cepa muactudeckas. MuHepanbHOE BOJOKHO — acOecT. 3HavueHue
HEOPraHUYECKUX MPUPONHBIX MOJUMEPOB B (HOPMHUPOBAHMU OTHOW M3 TEOJOrHYECKUX 000JI0oueK
3emun — JuTochepsl.

Oprannveckne mnoaumepbl. CriocoObl MX TONYyYEHUS: PEAKLIHH TOJUMEPU3ALUN U PEAKIHU
nonukoHaeHcauuu. CTPyKTypbl NMOJUMEPOB. JIMHEHHbIE, pPa3BETBIEHHbIE U IPOCTPAHCTBEHHBIE.
CTpyKTypUpOBaHHE IOJUMEPOB. BYJKAHHU3AMA KaydyKoB, IyOJeHHe OENKOB, OTBEp)KACHHE
NOJMKOHACHCAIIMOHHBIX nTosiuMepoB. Kitaccndukaius moiuMepoB 1Mo pa3IMuHbIM NPHU3HAKAM.

HemoHcTpauun Komnekunn ruracTtMace, KaydyKoOB, BOJIOKOH, MHHEPAJOB W TOPHBIX TOPO.
MuHepalibHOe BOJIOKHO — acbect — u m3aenus u3 Hero. Mogenu mojyiekyn 6enkos, JIHK, PHK.

pakTnyeckue 3aHaATUSA
PacnosHaBaHue niacTMace U BOJJOKOH

1,2

2.6. lucnepcHble
CHCTEMbI

Coaep:kaHue yueOHOro MarepuaJa

Ilonsitne o nucmepcHbIx cucremax. Knaccuukauusi AHCIEPCHBIX CHCTEM B 3aBHCHUMOCTH OT
arperaTHOr0 COCTOSIHHSI JUCIIEPCHOHHON Cpenmpl W IUCIepCHOH (as3bl, a Takke MO pasMepy HxX
yactul. [pybomucnepcHble CHCTEMBI: 3MyJIbCUH W CYCIEH3UU. TOHKOIUCHEPCHBIE CHCTEMBI:
KOJUIOUAHbIE (30U M T€NM) W UCTUHHBIE (MOJIEKYJISIPHBIE, MOJEKYJSIPHO-UOHHBIE U HOHHBIE).
Dddext Turnansa. Koarymsimms B kommonaabx pacrBopax. CHHEPE3HC B relisix

3HauyeHHe JHMCIEPCHBIX CHCTEM B KUBOH M HEKHMBOHM NpHpoJe M NPAKTHYECKON KHU3HH
YyeJioBeKAa. OMYJbCUM U CYCIIEH3UM B CTPOUTENbCTBE, MMINEBON M MEAUIMHCKOW IPOMBILI-
JIEHHOCTH, KOCMeTHKe. buosoruueckue, MEAULMHCKUE U TEXHOJOTHYECKHE 30JIU. 3HAUYeHUeE rejei B
OpraHU3aluyu JKUBOW MaTepuu. buojornyeckue, NUIEBble, MEAULUHCKUE, KOCME- TUYECKUE TeJlu.
Cunepesuc kak (akTop, ONpeneNsAromuid CPOK TOAHOCTH TPOAYKLUUHM HAa OCHOBE TIejei.
CBepThIBAaHHE KPOBU KaK OMOJIOTMYECKHI CHHEPE3HC, €r0 3HAUCHHE.

JlemoHcTpanuu Buapl OUCIEPCHBIX CHCTEM M UX XapakTepHble Npu3Hakd. [IpoxoxneHue yda
CBETa 4Yepe3 KOJUIOMIHbIE U UCTUHHBIE pacTBOpbI (3ddexT Tunnans).

IIpakTnyeckue 3ausaTusa 3ydeHne nUCIEPCHBIX CUCTEM

1,2

2.7. PactBopbI

Coaep:xkaHue yueOHOro MarepuaJa

10

IlonsiTue o pacrBopax. Pu3uKO-XUMMUYECKas TMPUPOAA pACTBOPEHHUS U PacTBOPOB.
BsanmopeiicTBue pacTBOpUTENs U PACTBOPEHHOro BemiecTBa. PacTBopuMocTh BemiecTB. CriocoOBbI
BBIPAKEHUsS] KOHIIEHTPALMU PAacTBOPOB. MacCOBasl AOJS PACTBOPEHHOTO BelecTBa (TPOLIEHTHAs),
MOJIIpHasl.

19




Teopusi 3J1eKTPOJMTHYECKOH AMccouUanui. MexaHu3M AHUCCOLMALUU BELIECTB C Pa3IUYHBbIMU
TUMIAMH XUMHYECKHMX CBsi3el. Bkimam pycckux yuYeHbIX B pa3BUTHE NPEACTaBICHUH 00
BIEKTpOJUTHYECKON  aucconuauuu. OCHOBHBIE TOJIOXKEHHUS  TEOPUU  BJIEKTPOJIUTUYECKOU
muccormanu. CTeneHb SJIEKTPOTUTHIECKON AUCCOUMALNH U (PaKTOPHI ee 3aBUCUMOCTH. CUIIbHBIC U
cpenHue 3jeKkTponuThl. Juccounanusa Boasl. Bogoponssiii nokasatens. Cpena BOAHBIX pacTBOPOB
3IeKTPOSIUTOB. Peakuny oOMeHa B BOJHBIX PACTBOPAX HJICKTPOJIHUTOB.

I'maposn3 kak o0MeHHbIH mpouecc. HeoOpaTumblii rHAPONN3 OPTaHUYECKUX M HEOPTaHUMYECKHX
COCAMHEHUI M €ro 3Ha4YeHHE B TNPAKTHUECKOH AesTeNbHOCTH uenoBeka. OOpaTUMbI THAPOIH3
coneit. Ctynenvarsiii rugponus. [lpakTuyeckoe npuMeHeHue ruaponnsa. I uapoans opraHMuecKux
BelecTB (OENKOB, KUPOB, VYIJIEBONOB, NOJMUHYKIeOoTHI0B, AT®) um ero Ouojorudyeckoe u
npakTuieckoe 3HaueHne. OMbuieHue XupoB. Peakius srepudukanum

HemoncTtpanun CpaBHEHHE 3JIEKTPOINPOBOAHOCTH  PAacCTBOPOB  3JEKTPOJIUTOB.  (CMelleHue
PaBHOBECHSI TUCCOLMAIMM CIaObIX KUCIOT. MHAMKATOpBI M W3MEHEHHE UX OKPACKH B Pa3HbIX
cpenax. CepHOkHCHBIi H (EPMEHTATUBHBIA THAPONNU3 yriueBoaoB. [ uaponm3 kapOOHATOB,
Cynb(}aToB M CHJIMKATOB INEJIOYHBIX METAJUIOB; HUTpaTroB cBUHOA (II) mnm nmHKa, Xjopuna
AMMOHUS.

JlaGopaTopHas pa6ora Peakuuu, nnyuie ¢ oOpa3oBaHHEM OCaaKa, ra3a MM BOABI

IpakTnuyeckass padora Pemmenune pacuéTHBIX 3a7a4 Ha onpenejeHne 0ObeMHON U MacCOBOH AOMIH
KOMIIOHEHTOB CMECH, MaCCOBOM 1OJIM MPUMECEN.

IIpurorosyeHue pacTBOpa 3aJaHHOM KOHLIEHTpaLnuu

2.8. OKHCAHTEIBHO-
BOCCTAHOBHTEJIbHBIE
peaxkuuu.
DIeKTPOXHMHUYECKHE
npouecchI

Coaep:kaHue yueOHOro MarepuaJa

DJeKTPoJIM3 PACIVIABOB H BOAHBIX PACTBOPOB 3JeKTPoJauToB. IIpoleccel, mpoucxopnsuive Ha
KaTo/le U aHoJe. YPaBHEHHUs 3JIEKTPOXHMHUYECKUX IPOLIECCOB. DJIEKTPOJIU3 BOJAHBIX PacTBOPOB C
UHEPTHBIMH 3JIEKTPOJAMHU. OJIEKTPOJM3 BOJHBIX pPAaCTBOPOB C PacTBOPUMBIMH 3JIEKTPOJIAMU.
IIpakTryeckoe NpUMeHEHHE HJIEKTPOIN3A.

1,2

JlemoncTpanuu BoccraHoBieHne nuxpomara Kanusi TMHKOM. BoccraHoBnenune okcuma menu (II)
yriieM U BOAOpOAOM. BoccTaHOBieHHME AMXpomMaTa Kajusl STHJIOBBIM COUPTOM. OKHUCIUTENbHBIE
CBOMCTBAa a30THON KHUCIOTHL. OKUCIUTENbHBIE CBOMCTBA NUXpoMara kKajus. [ anpbBaHWYECKHE
SJIEMEHTHI U OaTaperiku. DnekTpoan3 pacteopa xjopuna menu (11).

JlaGopaTopHas pabdora B3aumonelicTBre METaIOB C HEMETAJIJIAMH, a TAKIKE C PaCTBOPaMH COJIei
U pacTBOPaMHU KUCJIOT. BzaumMonencTsre CepHON U a30THON KHUCIIOT C MEIBIO.
IpakTnueckas padora PaccranoBka k03 PUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajlaHca

Coaep:xkaHue yueOHOro MarepuaJa
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2.9. Knaccndpuxkauusa
Bemects. [IpocTbie
BeIeCTBA

Knaccudpukanuss Heopranmveckux semectB. [Ipocteie u ciokHble BemecTBa. OKCHIBL, HX
kimaccudpukanus. I'mapokcuapl  (OCHOBAHHMS, KHCIOPOACOAEPIKAIIME KHCIOTHL, aM(oTepHbIe
rugpokcunbl). Kucnorel, ux knaccupukanms. OcHoBaHus, ux kiaccudpukauus. Comu cpemHwue,
KHCJIbIE, OCHOBHBIE H KOMILJIEKCHBIE.

Metanabl. [lonoxkeHne METaIIOB B IEPHOANYECKON CUCTEME U OCOOCHHOCTH CTPOCHHSI X aTOMOB.
IIpocTeie BemecTBa — METAJIBL. CTPOCHHE KPUCTAJUIOB M METAJUTMUECKash XUMHYECKasl CBSI3b.
OO0mue ¢pusnyeckue CBOWCTBA METAJJIOB U MX BOCCTAHOBUTENIbHBIE CBOWCTBA. B3aMMOICHCTBHE C
HeMeTaulaMu  (KHCJIOPOZIOM, TajJiOTeHaMH, CEepoii, a30TOM, BOIOPOAOM), BOIOW, KHCIOTAMH,
pacTBOpaMH COJIeH, OPraHMYEeCKMMH BEIIECTBAMH (CIIUPTaMHM, TaJIOT€HAJTKaHAMH, (EHOJIOM,
KI/IC.]'IOTaMI/I)j meJiouaMu. OKCI/II[bI u FI/II[pOKCI/II[bI METAJIJIOB. 3aBI/ICI/IMOCTb CBOI>'ICTB 3TUX
COEJMHEHUI1 OT CTeNneHel OKHUCIEHUs METa/JIOB. 3HaueHHE METaUIOB B MpPHUPOAE U KU3HU
OpPTraHU3MOB.

Koppo3us metannos. [lonsarue kopposuu. Xumuueckas KOppo3ust. DJIEKTPOXUMHUUECKasi KOPPO3HUsL.
CriocoObl 3aIUTHl METAJIOB OT KOPPO3HH.

OO6mme crocoObl monmyueHus: MeTauioB. Metauibl B npupone. MeTamyprusi 1 €€ BUABL IHPO-,
THAPO- U BJIEKTPOMETAJUTYPTHSL.

Hemerannsbl. Ilonoxenne HemetamioB B llepuomudeckoil cucreme, OCOOEHHOCTH CTPOCHMS WX
aTOMOB. DJIEKTPOOTPHULATENBHOCTb. biaropogHele rasel.  DJIEKTPOHHOE CTPOECHUE ATOMOB
OJIarOpONHBIX Ta30B M OCOOEHHOCTH HMX XHMHUYECKHX W (pusmyeckux cBoiictB. Hemeramnbr —
IpocTele BellecTBa. X aTomMHOE M MONEKYJSIpHOE CTpoeHHe HX. AJuoTponus. XHUMHUYECKUe
cBolicTBa HeMmeTaioB. OKHCIUTEbHbIE CBONCTBA: B3aUMOAEHMCTBUE C MeETalaMH, BOAOPOAOM,
MEHee  BJEKTPOOTPULATENbHBIMU  HEMEeTa/llaMH, HEKOTOPbIMH  CJIOXKHBIMH  BEIECTBAMU.
BoccranoButenbHble CBOWCTBA HEMETAJUIOB B peakuusx ¢ (propom, 29 KUCIOPOAOM, CIOKHBIMU
BEIIECTBAMH — OKHCIHUTEISIMH (A30THOM U CEPHON KUCIOTAMH H AP.).

HemoncTpauun Komnekumsa  «Kmaccudukamust HEOPraHWMYECKHMX  BEIIECTBY» H  0OpasLbl
npencrasuteneii kinaccoB. Komnekumsa «Knmaccudukanust opraHHUECKHUX BELIECTB» W 00pasmbl
npencTaBuTenell kKiaccoB. Moaenu KpUCTAUTMYECKUX PEeIeToK MeTauioB. Komnekius MeTamios ¢
pa3HbIMH (U3MYECKHMMH CBOHCTBaAMH. B3ammopeicTBue IUTHS, HATPUS, MarHus M oKeje3a C
KHCJIOPOZIOM;, IIEJIOYHBIX METAJJIOB C BOAOMW, CIUPTaMH, (PEHONIOM; IIMHKA C PaCTBOPAMHU COJISTHOH U
CEpHON KHCJIOT, HATPHUsl C CEPOH; aFOMUHHS C HOAOM, JKejie3a C PacTBOPOM MEITHOIO KyIopoca,
AIOMUHUSL ¢ pacTBOpoM eakoro Harpa. OKCHIbl M THAPOKCHABI Xpoma. Kopposusi MeTaiuioB B
3aBHCUMOCTH OT YCJIOBHH. 3aliTa METaNIOB OT KOPPO3WH: O0pasibl «HEPKABEEK», 3AIIUTHBIX
nokpeituii. Kosnekiust pyn. DnekTponu3 pacTBOpoB cojield. Mopenn KPUCTAIHYECKUX PELIETOK
Honma, anMasa, rpadura. Ayuorponusi dochopa, cepbl, Kuciaopona. BzaummopeiicTere Bogopona ¢
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KHCJIOPOAOM; CYPbMBI C XJIOPOM; HaTpHsi ¢ HOAOM; XJIOpa ¢ pacTBOPOM OpOMHA KaJusi; XJIOPHOH U
CEPOBOIOPOAHOM BO/IBI, OOECIIBEYHBAHIE OPOMHOU BOJBI STHJICHOM WJTH alleTHJICH

2.10 OcHoBHEIE
KJIACCHI
HEOPraHN4YeCKHX H
OPraHHYeCKHX
coeaUHEeHHu

JlaGopaTopHble onbIThl Pacrio3HaBaHue pya skenesa 2
IpakTnueckas padora PeleHne SKCIepUMEHTATBHBIX 3a1a4. )
CamocrosiTesibHas padoTa: padoTa HAA HHAMBUAYAJIbHBIM MPOEKTOM 6
Coaep:xkaHue yueOHOro MarepuaJa 14

2

BOZIOpOZleIe COCAMHCHHUS HEMETAJLIIOB. HonyquI/Ie aMMHaKa U XJIOPOBOAOpPOAa CHUHTC30M U
KOCBeHHO. Pu3nueckue cBoiicTBa. OTHOIIEHHE K BOJAE: KHCJIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl 1 aHruaApuabl KapooHoBbIX KHca0T. Heconeobpasyromue u coneodpasyrone OKCHIbI.
KucnorHeie okcuapl, ux cBoricTBa. OCHOOBHBIE OKCHIBL, MX CBOHCTBAa. AMMOTEpPHBIE OKCHBI, MX
CBOMCTBA. 3aBHCHUMOCTb CBOHCTB OKCHIOB METQJJIOB OT CTENEeHH OKHUCJICHHS. AHTHAPUIBI
Kap6OHOBbIX KHCJIOT KaK aHaJIOTH KMCJIOTHBIX OKCHAOB.

Kucnorsl oprannveckne u Heopranmveckue. KHCIOTBI B CBETE TEOPHH 3JIEKTPOIUTHYECKOM
auccounannu. KucIoTel B CBeTe MPOTONMTHYECKOH Teopuu. Knaccudukaiuss opraHM4ecKux U
HEOpraHuueckux kuciaor. OOmue CBOHCTBA KHCJIOT, B3aUMOJAEHCTBHE OPraHUYECKHX U
HEOPraHWYECKUX KHUCJOT C METAJUIaMH, OCHOBHBIMH M aM(pOTEPHBIMH OKCHIAMH U THAPOKCHIAMH,
coisimu, oOpa3oBaHME CIOXKHBIX 3pUpoB. OCOOEHHOCTH CBOMCTB KOHLEHTPHUPOBAHHOW CEPHOH U
A30THOH KUCJIOT.

OcHoBaHus oprannyeckue H Heopranuyeckue. OCHOBaHUS B CBETE TEOPUU BJIEKTPO- JIUTHUECKOU
muccormanuu. OCHOBaHMS B CBETE MPOTOJNMTHYECKOH Teopuu. Kiaccudpukaiusi opraHuuecKux U
HEOPTraHUYECKUX OCHOBaHUN. XHMMHUYECKHE CBONCTBA WIENOYEH W HEPACTBOPHUMBIX OCHOBAHUM.
CaoiicTBa OeCKHCIOPOIHBIX OCHOBaHHM: aMMHaka M aMUHOB. B3anMHOe BIMSIHHE aTOMOB B
MOJIEKYJI€ aHUJIMHA.

AM@oTepHBbIe OpraHHYecKHe H HEOPraHuYecKHe coenHeHus1. AMPOTEpPHbIE OCHOBAHHUS B CBETE
NPOTOJUTUYECKOH Teopuu. AMQOTEPHOCTh OKCHUIAOB W THUAPOKCHIOB MEPEXOAHBIX METAJUIOB:
B3aMMOICHCTBHUE C KHCJIOTAMH U IIEJI0YaAMHU.

Comn. Knaccudukanuss u xummuueckue cBoicTBa cojeil. OcoOeHHOCTH CBOWCTB — coyeid
OPTaHNMYCCKUX U HCOPTraHUICCKUX KHUCJIOT.

I'eneTrnuyeckasi cBsI3b MeKAY KJIACCAMH OPraHUYeCKHX H HEOPraHH4YeCKHX COeJIHHEeHHUH.
IIoHATHE O reHETUYECKON CBSI3U U F€HETHUYECKUX PsAaX B HEOPraHMYECKON U OPraHUYeCKON XUMUU.
I'enerndeckne psinbl Metauia (Ha mpuUMepe KajbLHs M JKejle3a), Hemerauia (Cepbl M KPEeMHUs),
NEePEeXONHOro 3yieMeHTa (IMHKA). |'eHeTHdeckue psiibl M TeHETHYEeCKasl CBSA3b B OPraHUYECKOH
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XHUMHH. EI[I/IHCTBO MUpa BCHIECTB

JemoncTpanun KoJuteknu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB, JEMOHCTPALMA HX
CBOWCTB. B3anmMoneicTBie KOHIIEHTPUPOBAHHBIX a30THOH M CEpHON KHUCIOT, a Takke pa3daBiieH-
HOW a30THOHW KHCJOTBHI C Menbio. Peakiusi «cepeOpstHOro 3epkaia» sl MypPaBbUHOW KHCIIOTBI.
Bs3aumoneticTBre pacTBopa THIPOKCHIA HATPHS ¢ KUCIOTHBIME okcunamu (okcunom docdopa (V)),
aMmpOTepHbBIMU  TuUApoKcHAamMu  (THAPOKCUAOM  LWMHKA). B3aumopeiicTBue  amMmmaka €
XJIOPOBOJOPOJOM W BOJOW. AHAJOTMYHO Uil METHJaMHHA. B3anMoneicTBHe aMHHOKHCIOT C
kucinoramu U menodamu. Ocymectsienue nepe- xonos: Ca — CaO — Ca3(P0O4)2 — Ca(OH)2 P
— P205 — H3PO4 Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu C2H50H — C2H4 —
C2H4Br2

[pakTuueckne 3anaTusa CBOWCTBA KUCJIOT ,0CHOBAaHUH, COJIEH M OKCUIOB 4
CamocrosiTesibHAs paGoTa: padoTa HAl HHANBUAYAJbLHBIM POEKTOM g
KoncyabTanun
2.11. Xumus Coaep:kaHue yueOHOro MarepuaJa 22
3JIEMEHTOB :

Boaopoa. /IBoiiCTBEHHOE MOJIOXKEHHE BOAOPOAA B MEPUOAMYECKON cucTeme. M30Tomel BOomopona.
Tsoxenas Boma. OKHUCIUTENbHBIE W BOCCTAHOBUTENBbHBIE CBOMICTBa BOJOpPOAA, €ro IMOJyuyeHHe U
npuMeHeHue. Ponp Bomopona B kMBOM M HexxuBOW npupoae. Boma. Ponp BOAbl Kak
cpenoodpas3yIoero BEMeCTBa KIETKU. DKOJIOTHYECKHE aCTIEKThI BOJIOIOIB30BAHUS.

dnemenTbl IA-rpynnbl. [l{enounbsie Meramipl. OOmas XapakTepUCTHKA INEIOYHBIX METAJUIOB Ha
ocHOoBaHuM nonoxeHus B Ilepuonnueckoit cucreme snemeHToB J[ M. MeHneneesa u CTpoOeHHs
aromoB. llonydenue, ¢Qu3nueckne M XHMMHUYECKHE CBOHCTBA LIEJOYHBIX MeETAJUIOB. KaTnoHbI
IIEJIOYHBIX METAJUIOB KaK BakKHEHIIas XuMUUecKas opMa MX CyIIECTBOBAHUS, PErYJIATHBHAS POJIb
KaTHOHOB KaJIusl U HaTpusl B skuBOH kJeTke. [IpupoaHble coeqHeH s HaTpysl U KaJusl, UX 3HaUYEHUe.

Onementbl ITA-rpynnbl. O0masi XapakTepuUCTHKA IIEJIOYHO3EMENIbHBIX METAJUIOB U Mar- HUsl Ha
ocHOBaHMM nosokeHus B llepuoaumyeckoii cucreme snementoB [[. M. MeHneneeBa u CTpOeHUs
atomoB. Kanbluii, ero nonydyenne, pusndeckue U XUMUYECKHe CBOMCTBA. BaxkHeilue coennHeHus
KaJIbIUs], VX 3HAa4YeHne 1 npuMenenue. Kanpumii B mpupone, ero Ouonornyeckas poJb.

AmoMuHuA. XapakTepuCTHKa alllOMUHUS Ha OCHOBaHMU mojokeHus B Ilepuonmdeckoil cucreme
snemeHToB /1. 1. MenneneeBa u crpoerus aroma. [lonyuenue, pusndeckne 1 XUMHIECKHE CBOMCTBA
amroMuHMs. BaxHellnne CcOeNMHEHWs aJIOMHMHMS, HX CBOMCTBA, 3HAY€HUE M NPHUMEHECHHUE.
IIpupoaHble coeqUHEHNUS ATIOMUHUSI.
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dnemenTbl IVA-rpymnei. OOmas XapakTepuCTUKa 3JIEMEHTOB 3TOH TIPYMIIbI HA OCHOBAHMM HX
nonoxeHuss B llepuonnueckoit cucreme sneMeHtoB Jl. M. Menneneesa W CTpOEHUsT aTOMOB.
Vraepon u ero amnorpornus. CBOICTBAa aJIOTPONHBIX MOAWU(HKALWI Yyriepona, WX 3HAUeHHE U
npuMeHeHre. OKCHIbI M THIPOKCHIBI YIJIepoja M KPEeMHMs, MX XuMmuueckue csoiictBa. Conu
YrOJbHOW W KPEMHHEBBIX KHCJIOT, MX 3HadeHWe W mnpuMmeHeHue. Ilpupomoobpasyromasi poib
yrJIeposa sl >KUBON U KPEMHUs AJIs1 HEXKMBOUM NPUPOBL.

OdnemeHTbl VA-rpynnbl. O0masi XapakTepUCTHKa 3JIEMEHTOB 3TOH TPyNIbl HA OCHOBAaHUHM HX
nonoxeHuss B llepuonuueckoit cucreme sneMeHtoB JI. M. MeHneneesa M CTpOEHHUST aTOMOB.
CtpoeHne MOJIEeKyJbI a30Ta M QUIOTPONHBIX Momudukammii ¢ocdopa, ux ¢usndeckue u
XUMHUYeckue cBoiicTBa. BopoponHblie coenuHeHus saeMeHTOB VA-rpynmbl. OKcuabl a3oTa U
dochopa, coorBercTByromme uM KHCIOTBL. Comum 3Tux KucioT. CBOHCTBa KHUCIOPOAHBIX
coennHeHUi asora m ¢ocdopa, Ux 3HaueHHe W npuMeHeHwe. A3oT U (Qocdop B mpupone, ux
OuoJiorudeckast poib.

TI'anorensl. O0mas xapakTeprCcTUKa TaJIOTeHOB Ha OCHOBAHWW WX MOJOXeHUs B [lepuogndeckoi
cucreme syeMmeHToB /[, M. MeHaeneeBa U CTpO€HHs aTOMOB. [ 'ajoreHbsl — MpPOCThIE BEIIECTBA:
CTPOEHHE MOJIEKYJ, XUMUUYECKHUE CBOWMCTBA, MOJyYCHUE U NMpPUMEHeHUe. BaxHelme coequHeHus
rajioreHoOB, UX CBOMCTBA, 3HaUeHHE U npuMeHeHue. [anoreHsl B mpupone. buomorudeckass posib
raJIOr€HOB.

XaabKOreHbl. O6H_Ia$[ XaPaKTCPUCTUKA XaJIbKO'CHOB Ha OCHOBAHMKU UX TIIOJIOKCHUA B
Ilepuoanueckoit cucreme snementos /. M. MeHnpneneesa u CTpOeHHs aTOMOB. XajJbKOI€Hbl —
MpOCThIe BemecTBa. AyutoTponusi. CTpoeHHe MOJIEKYJT aJUIOTPOIHBIX MOIU(UKALIMA U UX CBOWCTBA.
ITosryueHne 1 NPUMEHEHHE KUCJIOPOA B Cephbl. XaJIbKOTEHBI B IPUPOAE, MX OUOJIOTHYECKast POJIb.

d-Daementsr OcobenHoctu crpoeHus: atoMoB d-snemeHToB (IB-VIIIB-rpynm). Mens, IHHK, XpoM,
JKEJIe30, MapraHell Kak MPOCThIe BEINECTBA, NX (PU3NUECKHE U XMMHUYeCKHe cBolcTBa. HaxoxneHnne
STUX MCTAJUIOB B IMPUPOAEC, UX IMOJYUCHUC U 3HAYCHUC. COGI[I/IHGHI/UI d-371€eMEHTOB ¢ pa3iiniHbIMHA
CTCIICHAMU OKMCJICHU. XapaKTep OKCUAOB U THUAPOKCHUAOB 3THUX JJICMCHTOB B 3aBUCUMOCTH OT
CTENEeHN OKHCJICHHsI MEeTaJIa

JemoncTtpanun Koieknuu mNpOCTBIX  BEIIECTB, OOPAa30BAaHHBIX 3JIEMEHTAMH  Pa3JIMYHBIX
3JIEKTPOHHBIX ceMelcTB. Komnexumu MuHepanoB u ropHeix nopox. Ilonydyenue annoTponHbIX
MomuduKamii Kuciaoponaa, cepel, pochopa. XuMHUUECKHe CBOHCTBA BOAOPOAA, KUCIOPONA, CEpBHI,
docopa, ramoreHos, yrineponma. Okcuabl cepbl, a30Ta, yrjepona, >Keje3a, MapraHma, MeOu C
Pa3INYHBIMU CTENEHSIMU OKHCJICHMs, UX CBOMCTBA. | MAPOKCHUABI Ceprl, XpOMa, MapraHla, >Kejesa,
MEJU, AJIFOMUHUSA U IUHKA, X TOJIyYeHUE U XUMHUYECKHE CBOMCTBA.
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IIpakTnyeckue 3anaTus PerieHne KaueCTBEHHBIX 3a7a4 Ha ONPENEICHUE T€HETUIECKOU CBS3H
MEKIY KJIACCAMU COEAMHEHUI

Konrpoabnas padora

CamocrosiTesibHAs padoTa: padoTa HAl HHANBUAYAJbLHBIM POEKTOM

KoncyabTanun

[0 \S)

2.12. XuMus B KU3HH
o0mmecTBa

Coaep:xkaHue yueOHOro MarepuaJa

XuMHUsl 1 IPOU3BOACTBO. XUMHUECKAs! MPOMBIILIEHHOCTh U XUMHUYECKUE TeXHOJoruu. Chipbe IJIst
XUMUYECKOM TMPOMBIIUICHHOCTU. Boma B XUMHYECKOH NPOMBIIMIJIEHHOCTH. OJHEPrus s
XUMUYECKOrO0 TMPOM3BOACTBA. HaydHble TNPUHIUNBI XUMHUYECKOrO MPOM3BOACTBA.  3allUTa
OKPYJKaIOIIeW Cpeapl W OXpaHa TPyda NPU XUMHUYECKOM mnpou3BoiacTBe. OCHOBHBIC CTaauH
XHUMHUYECKOro nmpou3BocTea. CpaBHEHHE MPOU3BOICTBA AMMHUAKA M METAHOJIA.

XHMHS B CeIBCKOM XO03sIHCTBe. XMMM3aLUs CEbCKOrO X034MCTBA U €€ HanpasieHus. Pactenus u
NOYBa, MOYBEHHBIH MOTJIOMIAOIUN KOMIUIEKC. YnoOpeHus U ux kiaccupukanus. XUMHYECKHUEe
cpeacTsa 3amuThl pacTeHuil. OTpHIATENbHBIC MTOCAENCTBUS MPUMEHEHHsI MeCTUIHAOB 1 Oopbda ¢
HUMH. X MMH3a1Us )KHBOTHOBOACTBA.

XuMHusl M 3KoJ0orusi. XUMUYECKOe 3arpsisHEHHE OKpyskaromiei cpenbl. Oxpana ruapocdepsl OT
XUMHYECKOro 3arpsisHeHus1. OxpaHa MOYBBI OT XMMUYECKOTo 3arpsisHeHus. OxpaHa atMoceps! OT
XUMHYECKOro 3arpsisHeHusi. OxpanHa ¢uopel U (ayHbl OT XUMHYECKOTO 3arps3HEHUS.
broTeXHOIOrUs U reHHasi HHXKEHEPUsI

Xumusi 4 OBCeHEBHAS KM3Hb 4YejioBeKa. JloMainHsAs anteka. MoOomMe U YUCTAIINE CPENCTBA.
CpencrBa 60pb0OBI ¢ OBITOBBIMU HaceKOMbIMU. CpencTBa JIMYHOW TMTHEHbI U KOCMETUKU. XUMHUS U
numa. MapKUpOBKH YNAKOBOK MHINEBBIX W TMTMEHUYECKUX MPOAYKTOB M YMEHHE HMX YUTATh.
DKOJIOTHUs KUININA. XUMHUSI U T€HETHUKA YEJIOBEKa.

JdemMoncTpanuun Monean mpoOU3BOACTBA CEPHOM KHUCIOTHI M amMuaka. KoJutekiusi yanoOpeHuit u
necturaoB. OOpasibl cpencTB OBITOBOM XUMHUH U JICKAPCTBEHHBIX MPENapaToB.

CamocTosTeIbHASI pa00TA: MOArOTOBKA Mpe3eHTauMii XUMHSA B KHU3HHU 0011eCTBa
CamocrosiTesibHAs paGoTa: padoTa HAl HHANBUAYAJbLHBIM MPOEKTOM

(9%

1,2

JK3aMeH

ITpumepHas TemaTuka KypcoBon pabOThI (MPOEKTA)

He
npeoyCMOmpero

CamocrosTenpHas padboTa 00Oy4arouxcsi Hal KypCOBON pabOTOU (IIPOEKTOM)

He

Bcero: Oo0bem o0pa3oBaTeibHOM NOATOTOBKH

npeoyCcMompeno
141
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padoTa ¢ npenoaaBsartejieM

108
CAMOCTOSITEJILHAS PA00TA 00YUAIOIIHXCS 23
KOHCYJbTALIUA 4
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3. YCJIOBUA PEAJIMBALIIMU TPOT'PAMMBbI ANCHUTIIINHBI

3.1. TpeGoBaHusI K MUHHMAJILHOMY MaTepPHAJbLHO-TEXHHYECKOMY 00ecrneqyeHHIo.

Peanmmzauus nporpaMMbl AUCUUTUIMHBL TpeOyeT Hanu4ust yueOHoro kabunera « XuMHUs.

Ob6opynoBanne y4eOHOro KaOHeTA!
- IOCAJ0YHBIE MECTA MO KOJMUYECTBY O0YYarOIIUXCS;
- pabouee MeCTO IpenoaaBaTeds;
- yueOHO-HATIAHBIE TOCOOHS 10 « XUMHUIY.

Texuuueckue cpencrsa 00yUeHUs:

- MAarHUTHAsI JOCKA U MYJIbTUMEIUATIPOEKTOP.

PeakTtuser:

HNuauxaropser:

YHUBEPCAJIbHBIN

(beHongTanenHOBLIHI

METHUJIOBBIA OPAHXKEBBIN

IIpoctbie BemecTBa:

ATFOMUHUN

MeIb

0JIOBO

CBHUHEL

HKEJe30

LIUHK

cepa

Oxcuabr:

OKCHJ] MarHust

OKCHJ] aJTFOMUHHS

OKCHJ] IIUHKA

okcupn menu (11)

okcupn mapranua (1)

I'mapoxcuabi:

TUAPOKCHU]T ATFOMUHUS

runpokcun xenesa (110)
ruapokcun menu (1I)

TUAPOKCHU]T HATPHS

Oprannyeckue Beuecrsa:

Kpaxma

III0KO3a

caxaposa

JIaKTO3a

napadpuH

He]ThH

bopmanux

3TaHOJ

MIPOMNaHoN

OyTaHOn

TJIULEPUH

auerar Kajus

Kucnorsr:

CTE€apPHHOBAs

NaJIbMETHHOBAS

OJIENHOBAsI

OeHzoitHas
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AMHHOYKCYCHasI
YKCYyCHast
a30THas
cepHast
COJIsTHAsI
Dochartni:
docdar kanus
docdar HaTpus
dochar ammoHms
ruapodocdaT KanbIus
Cyabdartbi:
CyJib(haT a0 MUHHS
cyabdaT HIUHKA
cyab(haT HUKES
cynbdart mapranua (II)
cynbdat menu (11)
cynbpart xenesa (111)
cyabdhaT aMMOHUS
CyJibhaT MarHus
cynbdaT Kaus
cyJibaT HaTpus
ruapocynbdat Kanus
bpomunasr:
Opomun HaTpus
Opomun kanus
Hoamapr:
HOOUI KaJius
KapoOonartsr:
kapOOHAT HATPHS
KapOOHAT KaJHst
KapOOHAT KaJIbLIHS
KapOOHAT MarHus
kapoonat menu (I1)
Xaopuasr:
XJIOPUA KaJust
XJIOPHUI HATPUS
XJIOPUI MarHus
xjopun xenesa (111)
xyopun Maprasna (11)
XJIOPUA ATFOMHHUS
XJIOPHU] KaJIbLIHs
XJIOPHI aAMMOHHUSI
xJjopun bapust
xyopun menu (1I)
Hurtpatbr:
HUTpPAT HATPHSI
HUTPAT KaJIHsl
HUTPAT AMMOHHUSI
HUTPAT ATFOMHHHUSI
HUTPAT KAJIbLHUS
IIpoune BemecTBa:
KaJIMI pOJaHUCTBIN
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KaJIMI XPOMOBOKHCJIBII
KaJINN XKeJIe30CUHEPOAUCTBIN
NepMaHraHat Kajuus

3.2. MapopmanuonHoe obecnedeHne 00y4eHust
Ilepedyenb pexoMeHAyeMbIX Y4eOHbIX u3AaHuii, HHTepHeT-pecypcos,
(IT)nomoTHUTEILHOIT JIUTEPATYPBHI.

OCHOBHBIC HCTOYHUKH:

1. Tabpuensn O.C. Xumus mis npodeccuii U CrenuaabHOCTeH TEXHUIECKOTO MPOQHIIA
yueOHHMK 7-e m3ganue M.. «Axagemus» 2013. — 191 c.: mi.

2. Tabpuensn O.C. Xumus 10-11 knacc. ba3opreiii ypoBeHb: yuebd. nist odmeodpasosar.
yupexxaenuil. — M.: lpoda, 2013. — 223 c.: mi.

3. Xwumus 10 knacc: pabouas terpanp k yuedbuuky O.C. 'abpuensna «Xumusy. 10 kiacc.
basoselii yposenb», M.: [Ipoda, 2009. — 143c.

4. Xwumus 11 knacce: pabouas terpanp k yuebuuky O.C. I'abpuensHa « Xummst». 11 kmace.
basoselit yposenb», M.: [Ipoda, 2009. — 176¢.

Z[OHO.]'IHI/ITCJILHLIC HCTOYHHKH.

1. HpstuxoB ILH. Tecter. Xumus. 8-11 ki — M.: «Onummy, «U3natenscteo ACT», 2009. —
224c.

2. 3aHuMaTenbHas XUMHUS Ha ypokax B 8-11 kiaccax: TeMaTHUECKHE KPOCCBOPIBI /COCT.
O.B. l'anuukuna. — Bonrorpaa: Yuutens, 2009. — 119c.

3. Oprannueckass xumusi. 10-11 kmaccel. 3anmMaTensHO O moiuMepax /aBT.-cocT. O.E.
Mensenesa. — Bonrorpan: Yuurens, 2009. — 151c.

4. Opranudeckas xumusi. Bech mxonpHbil kKypce B Tabmunax /Cocr. C.A. JlutBunosa, H.B.
Mankesuu. — Munck: CoBpemenHas mkona: Kyssma, 2009. — 400c.

5. TIporpammHO - MeToguueckue Marepuanel. Xumust: Cpennsis mkona. 8-11 i/ Coct C.B.
Cymaroxun — M.: Jlpoda, 2009. — 192¢.

6. Cyposuesa PIlu nmp. 3amaHus mo XUMHUU ISl CAMOCTOSITEJIBHON pabOThI yYaIUXCS:
ITocobue nnst yunreneii. — M. Ilpocsemenne. 2009 — 191¢

7. Xumus. Herpamunmonuele ypoku. 8-11 xmaccer /Asrt.-coct. C.IO. HrnateeBa. —
Bounrorpaa: Yuurens, 2009. — 72c.

8. Xwumms. IIpaktukym mo obmeit xumun. 10-11 knacest / cocr. HU. Tynuna. — Bonrorpan:
Yuurens, 2010. — 172¢.

9. Xomuenko U.I'. Pemenne 3anau no xumuu. — M.: OOO «H3narensctso Hosast BonHa» :
Hznarens Ymepenkos, 2010 — 256¢.

KomnbrorepHbie pe3eHTanuu K ypoKaM XHMHH

1. benkwn.

2. Kayuyxkun.

3. HyxnenHOBbIE KUCTIOTBL.

4. IlpuponHble UCTOYHHUKH YIJI€BOJOPOIOB.

5. TexHnka 0€30MaCHOCTU B KAOMHETE X UMHU.
6. YriueBompl.

7. MenaeneeB — UCTUHHBIN naTpuoT Poccuu.
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8. Umenem MeHeneesa Ha3BaHHL. . .
9. MeTajuibl B )KU3HEAEATEILHOCTH YEJIOBEKA.

10.
I1.
12.
13.
14.

15

duznyeckue CBONMCTBA METAJLIOB.
CrnocoOw1 monyuenus Metauio. Kopposwsi.
[IpenenpHbIE YIIIEBOIOPOIBL.

AJKeHBI.

AJKHHBI.

. AMHUHBI.
16.
17.
18.
19.
20.

Cnuptsl

I'maponus coneii.

Bunab! nzomepun.

OcHOBHbIE CBE/IEHUs1 O CTPOEHUU aTOMa.
CKopOoCTh XMMHUYECKUX PEaKLIUM.
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4. KOHTPOJb W OILEHKA PE3VJLTATOB OCBOEHUS
JUCHUATLINHBI

Konumpons u ouenka pesyiomamos 0cC60eHUus OUCYUNIUHBL OCYUeCMBIAEemCs
npenooasamesieM 8  npoyecce  NPoGedeHus  NPAKMUYeCKUX  3ausamuii U
Jabopamopuuix pabom, mecmuposanusl, d Mmakice BbNOJIHEeHUs 00VYAIOUUMUCS]
UHOUBUOYANBHBIX 3A0ANHUTL, NPOEKMOG, UCCIE008AHU.

Copnepsxanne oOyueHHs XapakTepHUCTHKA OCHOBHBIX BUAOB NEATEIBHOCTU CTYJEHTOB
(Ha ypoBHE y4eOHBIX JIeHCTBHIA)
Baxneiimne xumuyeckue YMeHue n1aBaTh ONpenesieHue U ONepupoOBaTh
MOHATUSA CJIEeNYIOIUMHA XUMUYECKUMU MOHATUSIMU. BELIECTBO,

XUMHYECKHUI 3IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE
aTOMHAasi ¥ MOJIEKYJIIPHAs] MACChI, HOH, aJJIOTPOIHS,
U30TOIbI, XUMHYECKAs CBS3b, 3JIEKTPOOTPHULIATEBHOCTb,
BAJICHTHOCTb, CTEIIEHb OKHCJICHHUS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIH 00BEM ra3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI,
ANEKTPOJIUT U HESJIEKTPOIIHT, HIEKTPOIUTHYECKAs
AMCCOLMALINS, OKHCIHUTENb 1 BOCCTAHOBUTEITb, OKHCICHUE U
BOCCTAHOBJICHHE, TETUIOBON 3(PEKT peakiyu, CKOPOCTh
XUMHYECKOW peakiiu, KaTalnu3, XUMUYeCKOe PaBHOBECHE,
yIJIePONHBIN CKeNeT, (yHKIMOHATIbHAS [PYIINa, H30MEpHs,
T'OMOJIOTHSI

OcCHOBHBIE 3aKOHBI XUMUU DopMyJIHUpOBaHHE 32KOHOB COXPAHEHUS! MAacChl BEIECTB U
MOCTOSIHCTBA COCTaBa BEIEeCTB. Y CTAHOBKA MPUYMHHO-
CJIEICTBEHHON CBSA3U MEXAY COJep KaHUEeM 3TUX 3aKOHOB U
HAIMCAaHUEM XUMUYECKUX (POPMYJI 1 ypaBHEHHUH. Y CTaHOBKA
3BOJIFOLIMOHHON CYLIHOCTH MEHAENEEBCKON U COBPEMEHHOU
bopmynupoBok nepuoaudeckoro 3akona /. . Menneneesa.
OObsicHeHHe (PU3MUECKOTO CMBICIIA CHMBOJIMKHU
MEPUOANYECKOHN TabIHUIbl XUMHYECKUX dieMeHToB J1. U
MenpeneeBa (HOMEPOB 3JIEMEHTA, EPUONIA, TPYIIIIbI) U
yCTaHOBKA MPUYMHHO-CJIECTBEHHON CBA3U MEXIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHs CBONCTB
3JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB B MEPHOAAX U
rpymnmnax. XapakTepUCTHKA JIEMEHTOB MaJIbIX M OOJIBIINX
MEepPUOJIOB MO UX NojoxeHuro B [leprnoguueckoit cucreme /1.
H. Menneneena

OcHOBHbIE TEOPUH XUMUU YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BELIECTB OT
CTPOEHHS aTOMOB O0PA3YIOLINX UX XUMHUECKUX HJIEMEHTOB.
XapakTepUCTUKA BAXKHEHIINX TUIIOB XUMUYECKUX CBSI3€M U
OTHOCHUTEJIBHOCTH 3TOH THIonoruu. O0bsicCHeHne
3aBHCHUMOCTH CBONCTB BEIIECTB OT UX COCTaBa U CTPOEHUS
KPUCTAIMYECKUX peuieToK. POpMyJIUPOBKAa OCHOBHBIX
MOJIOXKEHUN TEOPHUH 3JIEKTPOJUTUYECKON TUCCOLMALINY U
XapaKTEPUCTHKA B CBETE 3TON TEOPUHU CBONWCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX coenuHeHui. @opMyInpoBKa
OCHOBHBIX MOJIOXKEHUN TEOPUU XUMUYECKOTIO CTPOCHHUS
OPraHUYeCKHUX COCIMHEHHI U XapaKTEPUCTUKA B CBETE STOU
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TeOpI/II/I CBOI>'ICTB OCHOBHBIX KJIAaCCOB OpFaHI/ILIeCKI/IX
CcOoeqUHEeHUN

Baxkueiinue BeliecTsa 1
MaTepUaIbl

XapakTepHuCTHKa COCTaBa, CTPOSHUS], CBOMCTB, TOJTYUEHUS U
npuMe- HeHus BakHermnx metasuios (IA u 11 A rpynm,
ANFOMUHUS, JKeJle- 33, & B €CTECTBEHHO-HAYYHOM npoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U X COSIUHEHH.
XapakTepUCTHKa COCTaBa, CTPOEHUS], CBOMCTB, TOJTyUEHUS U
npuMe- HeHus BakHermnx Hemerawios (VIIL A, VIIA, VIA
TPYII, a Takke a3ota u Gocdopa, yriepoaa U KPeMHHU,
BOZIOPOJIA) U MX COSAMHEHUH. XapaKkTepUCTHKA COCTAaBa,
CTPOEHHMSI, CBOMCTB, MOJYYEHUsI U TIPHMe- HEHHsI BAKHEHIIIX
KJIACCOB YTJIEBOAOPOAOB (AJIKAHOB, LIUKJIOATIKAHOB, AJIKEHOB,
AJIKIHOB, aPEHOB) U UX HanOOJiee 3HAYNMBIX B
HApPOIIHOX O35IICTBEHHOM IUIAHE MPEICTaBUTEICH.
AHanoruvHasi XapakTeprCTHKA BaXKHEHIINX MPEeICTaBUTENeH
APYTUX KJIACCOB OPTaHMYECKUX COCOMHEHUI: METaHOJA U
3TAHOJA, CIIOKHBIX 3(UPOB, JKUPOB, MBLI, aJIbIETHIO0B
(bopmanbaernnos u amerajgbaeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYC- HOH KHUCJIOTBI, Il €CTeCTBEHHO-
HAY4YHOTO NMPOQUIIS MPENCTaBUTE- JIEH APYTrUX KJIACCOB
KHCJIOT), MOHOCAXapuI0B (TJIFOKO3bI), THUCAXAPUIOB
(caxaposbl), MONHMCAaXapuaoB (Kpaxmaia v HeJUTIOJIO3b),
aHWJINHA, AMHUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAYIYKOB, IJIACTMACC

XUMHUECKUH S3BIK U
CHUMBOJIMKA

Hcnonp3oBanue B yueOHON U MpodecCHOHANBHOM
NesTeNbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
HassaHne n3y4eHHBIX BELIECTB 10 TPUBHAIBLHON WIH

MEXAYHAPOAUECKUX PEAKIIUI

XUMHUYECKUE PEAKLIUU

OO0mbscCHEHNE CYITHOCTH XMMUYECKHUX POLIECCOB.
Knaccudukanms XUMHYECKUX PEAKIIH MO Pa3InYHbIM
MPU3HAKAM: YHMCIY U COCTABY MPOAYKTOB U PEAreHTOB,

terioBoMy 3¢ dekTy, HanpaBieHUIo, Ga3e, HATUTIHIO
KaTajau3aTopa, U3MEHEHUIO CTelleHel OKUCIEHUs 2JIEMEHTOB,
00pasyrommx BemecTa. Y CTAaHOBKA MTPU3HAKOB OOIIEro U
Pa3JIMYHOIO B TUIOJIOTMU peakLuil 1l HEOPraHUIeCKOH 1
opranndeckoit xumnu. Knaccudunmkanus BemecTs u
MIPOLIECCOB C TOUKU 3PEHUS] OKUCIIEHUA-BOCCTAHOBJICHMUSI.
CocrapneHue ypaBHEHUN PEaKLUN ¢ TOMOIIBIO METO/IA
37eKTpOHHOTrO OanaHca. OObsiCHEHNE 3aBUCHMOCTH CKOPOCTH
XHUMHUYECKON peakLuy U MOJIOXKEHUs XUMHUYECKOTO
PABHOBECHSI OT Pa3IMIHBIX (PaKTOPOB

XUMHUYECKUN HKCIEPUMEHT

BrInonHeHne XUMHUYECKOI0 SKCIEPHUMEHTA B IIOJTHOM
COOTBETCTBUHU ¢ MpaBmiIaMu Oe3omacHocTd. Habmonenue,
(buKcaIus ¥ OMUCaHUE PE3yIbTATOB MPOBEIECHHOTO
DKCIIEPUMEHTA

Xumunueckast nHGoOpMa- 1us

IIpoBeneHne cCaMOCTOSTETPHOTO TIOUCKA X UMHYECKOM
UH(pOPMALIUHU C UCTIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB
(Hay4HO-TIOYJIIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTeprera). Ucnonb30BaHne KOMITBIOTEPHBIX
TEXHOJIOTUH U1 00padOTKH U Iepenayn XUMUIECKOH
UH(pOPMALIUK U €€ IPENCTABJIECHHsI B pa3- JHUHBIX popmax

PacueTsl mo XUMHUYECKUM

Y cTaHOBKA 3aBUCUMOCTH MEKJY Ka4UeCTBEHHON U
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(dbopMysiaM U ypaBHEHUSIM

KOJIMYE€CTBEHHON CTOPOHAMHU X UMHYECKUX OOBEKTOB U
npoIIecCOB. PerlieHne pacueTHbIX 33724 M0 XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM

[Ipodunsroe 1 podec-
CHOHAJIbHO 3HAUYNMOE
coziep KaHie

OO0mbsicHEeHNE XUMUYECKUX SBJICHHUH, IPOUCXOISIINX B
npupoze, ObITy 1 Ha npoussozacTee. Onpenenenne
BO3MOJKHOCTEHN NPOTEKAHUS] XMMUYECKUX MPEBPALLECHUN B
paznuuHbIX ycnosusax. CoOmoaenne npaBui 5KOJIOTHIECKU
rpaMOTHOrO MOBEAEHUs B OKpykaroweil cpene. OueHka
BJIMSIHUS] XUMUYECKOTO 3arpsi3HEHUs] OKpY Karo1lel cpeapl Ha
OpTraHU3M ueJIoBeKa U APyrue KUBble OPraHU3MBI.
Cobnronenne npasun 6€30MacHOro 0OpaIeHHst ¢ TOPIOYNMHU
U TOKCUYHBIMHU BEIECTBAMH, JJAOOPATOPHBIM
obopynosanuem. [TonroroBka pacTBOpOB 3a1aHHOMN
KOHLIEHTPALUH B OBITY U Ha pon3BoAcTBe. Kputndeckas
OLIEHKA IOCTOBEPHOCTH XUMHUUECKOH HH(pOpManny,
MOCTYNAOIIEH U3 Pa3HBIX HCTOYHUKOB
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