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1. OBLIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI NPEIMETA
OVYIIn.12 Xumus

1.1. MecTo npeaMera B CTPYKTYpe OCHOBHOM 00pa30BaTeibHON MPOrpaMMbl

Vuebnnrit npeamer OVYIIn.12 Xumus sBiseTcs ONpoQMIbHBIM MPEIMETOM
00111e00pa30BaTeNIbHOTO [MKJIA OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMbI B
cootBerctBu ¢ PI'OC CIIO mo cnemumanpHoctr 31.02.03 JlaGopaTopnas
JIAarHOCTHUKA.

1.2. Ileqb U MJIAHUPYeEMBbIE Pe3YJIbTATHI OCBOCHHUS MpeIMeTa:

[Ipu wu3yuenun ydeOHOro mnpenMera «XUMHsS» Ha YIrIyOJEHHOM YpPOBHE
TaK)ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jaueil MepBOCTENIEHHON 3HAYUMOCTH SIBJsieTCS (OPMHUPOBAHKE OCHOB
HAyKW XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pelienue
TOM 3a7aud Ha YOIYyOJIEHHOM YPOBHE U3Y4YEHHS TMpeAMeTa TMpeJIoiaraet
peanu3anuio Takux LeseH, Kak:

(dbopmMupoBaHue IPEICTABICHUN:

0 MaTepUaJbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX M I03HABAEMOCTH
SIBJICHUW TIPUPOJIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK M €€ BeAyllen
poJyii B 00€CTeUEeHNH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU MpoOsieM
9KOJOTUYECKOM, SHEPreTMYeCKOW U MHILEBOW O0€e30IacHOCTH, B Pa3BUTUHU
MEJIUIIMHBI, CO3/JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB DHEPTUU, B
o0ecreuyeHnd  palMOHAIIBHOTO  MPUPOJONONB30BaHUs, B  (OPMHPOBAHUU
MHUPOBO33pEHUsI M OO0mIell KyJbTyphl YENOBEKa, a TaKXke OKOJOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOIHOM CPEJE;

OCBOCHME CHCTEMbl 3HAHUW, JICKAIIMX B OCHOBE XMMHUYECKOU
COCTABJISIIOIIEH  €CTECTBEHHO-HAYYHOW KapTHUHBI Mupa: (PyHIaMEHTaIbHBIX
IOHATUM, 3aKOHOB M TE€OPUU XHWMHUHU, COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pa3HbIX yPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAaHHUs] XUMHUYECKUX pPEaklHii, 0 XMMUYECKOM PABHOBECUHU, PACTBOpAX U
JTUCTIEPCHBIX CHUCTeMax, 00 OOIMMX HAyYHBIX TMPUHIMAIAX XUMHAYECKOTO
IIPOU3BO/ICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMHUUECKUX 3HAHUU I OOBSICHEHUS KIFOUEBBIX
uaeil u npobieM COBPEMEHHOM XUMHUH, JUIsi OOBACHEHHS W MPOTHO3MPOBAHUSA
ABJICHUM, HUMEIOIIMX €CTECTBEHHO-HAYUYHYIO IPUPOAY; TPAMOTHOIO pELICHUS
npo0seM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHNUS, aHAJIN3a U OLIEHKU C TO3ULIUN
HKOJIOTHYECKON 0O€30MacHOCTH TIOCHEJCTBUNA OBITOBOM M MPOU3BOJICTBEHHOU
JEATEIbHOCTH  YEJIOBEKA, CBSI3aHHOM C  XMMHUYECKHUM  IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NEpepadOTKOMN BEIIECTB;

yrayOJieHre peICTaBIeHU 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOIUMBIX
JUTsl IPUOOPETEHNUsT YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIICCTB M OOBSICHEHUS

XAMUYECKUX SIBJICHUM, HMEKIIUX MECTO B NPUPOJIC, B MNPAKTUYECKOU
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ACATCIIBHOCTHU U HOBCG,HHCBHOI;'I KHU3HHU.

B pamkax mporpammbl gucuuruinHbl OVYIIn.12 Xwumus oOydarommmucs
OCBAMBAIOTCS JIMYHOCTHBIC, METANpeaMETHbIE M TpPEIMETHBIC pe3ylbTaThl B
cootrBercTBUM ¢ TpeboBanusimu @PI'OC cpennero obuiero o00pa3oBaHUS:
augHocTHeIe (JIP), metanpeamernsie (MP), npenMetrHbie yriayOJeHHOTO YpPOBHSI

(ITPy).

Konapl
pe3yabTaToB

Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y1eOHOI0 peaAMeTa
BKJIIOYAKOT:

JInunocTtHbie pe3yabTaTsbl (JIP)

JIP 01

rpakIaHCKOe BOCIIUTaAHHe:

- c(OPMHPOBAHHOCTH OCO3HaHUs oOy4armumMucs CBOMX
KOHCTUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEW, YBaKEHUS K 3aKOHy U
IIPABOIOPAIKY;

- ¢(hopMUPOBAHHOCTH MPEACTABICHHUS O COLMAIbHBIX HOPMAxX M MpaBUiIax
MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOM IEATEIBHOCTH IIPU CO3AAHHUU
y4eOHBIX TIPOEKTOB, pEUIEHHM Y4YeOHbIX U II03HABAaTEIbHBIX 3aj]1ad,
BBITNIOJTHEHUHM XUMHYECKHUX KCIIEPUMEHTOB;

- CIIOCOOHOCTH NMOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMeHTbl JpyruX TMpH aHalu3e pa3InyHbIX BHUJOB  y4yeOHOM
JIeSITENIbHOCTH;

JIP 02

NMaTPHOTHYECKOE BOCIIUTAHME:

- C(l)OpMI/IpOBaHHOCTI) OECHHOCTHOI'0 OTHOLICHUA K HMCTOPUYCCKOMY M
HAYYHOMY HACJICJMIO OTEYECTBEHHOW XUMUW;

- c(hopMHpPOBAaHHOCTh YBRXKEHHUS K MPOIECCY TBOpPYECTBA B 00JIACTH
TEOPHUH W TPAKTUYECKOTO TPUMCHEHHUS XHWMHUH, OCO3HAaHHUS TOTO, YTO
JOCTHXKCHUS HAayKu €CTh pe3yabTat JJIUTCIIbHBIX Ha6J'IIOI[CHI/II\/JI,
KPOTIOTIIUBBIX SKCIIEPUMEHTAILHBIX MIOMCKOB, MOCTOSIHHOTO TPYJa YYEHBIX
" IPAKTUKOB;

- chopMHUPOBAHHOCTH MHTEPECA U TIO3HABATEIILHBIX MOTUBOB B TIOJTYYCHUU
YU TOCIEAYIONMEM aHaln3e WH(GOPMAIHUKA O TMEPEIOBBIX JIOCTHKCHHSIX
COBPEMEHHOM OTEYECTBEHHOW XHMUH;

JIP 03

JAYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

- chopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

- CIOCOOHOCTH OIICHHBATh CHUTYyallMH, CBS3aHHBIE C XHMHUYECKUMU
SIBIICHUSIMUA, W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTh OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCIEICTBUI
9THUX MOCTYIKOB;

JIP 04

(opMupoOBaHUe KYJIbTYPbI 310POBbS;

- c¢(OpMUPOBAHHOCTh NMOHMMAaHMS HEHHOCTEH 370POBOT0O M 0E30IacHOrOo
o0Opa3a JKM3HW, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

- chOpMHPOBAHHOCTh COOJIFOACHUS TIpaBUi Oe30macHOro OOpamieHus ¢
BEIIECTBAaMH B OBITY, TOBCEAHEBHOM KU3HH U B TPYIOBOM 1EATEILHOCTH;

- ¢(hOpMUPOBAHHOCTH MTOHUMAHUSI IEHHOCTH MPABHUJI WHIWBHIYaTbHOTO H
KOJJICKTUBHOTO 0€30MacHOr0 TOBEJCHHS B CUTYaLUsX, YTPOXKAIOIIMX
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3710POBBIO U KU3HU JIIOJICH;
- c(hOpMHUPOBAHHOCTh OCO3HAHUS TOCJIEICTBUNA WM HETPHUSATUS BPETHBIX
MPUBBIYCK (YIIOTPEOJICHUS aTKOT0JIsI, HAPKOTHUKOB, KYPEHHs);

JIP 05

TPYAOBOE BOCIIUTAHME:
- chOpPMUPOBAHHOCTh KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-
HCCIIeIOBATEIIbCKON JEATEIIBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECCKON
U APYTUX BUJAX JIEATEIbHOCTH;

- cOpMHUPOBAHHOCTh YCTAHOBKM HAa AaKTHUBHOE YyYacTHE B PEIICHUU
MPaKTUYECKUX 3a7]ad COLMAJIbHOW HaNpaBlIEHHOCTH (B paMKax CBOEro
KJ1acca, IIKOJIbI);

- cOpMUPOBAHHOCTh MHTEpECca K MPAKTUYECKOMY H3YUYeHHIO mpodeccuit
pa3IMYHOTO POJa, B TOM YHKCJIE HA OCHOBE MPHUMEHEHHUS MPEIMETHBIX
3HAHWH 110 XMMUU,

- cOpMUPOBAHHOCTh YBAXKCHHS K TPYyHAy, JIOIIM Tpyda W pe3ysibTaraM
TPYAOBOM AESATEILHOCTH;

- TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HWHAMBHAYAIbHONH TPacKTOPUU
oOpaszoBanms, Oyaymer mnpodeccnrn | peanu3alid  COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUHU, UHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

JIP 06

IKO0JIOrHYeCKOoe BOCIIMTaHHUe:

- c(hOpMUPOBAHHOCTb SKOJIOTUYECKH L€JIeCO00pa3HOr0 OTHOLICHHUS K
MPUPO/IE, KaK UCTOUYHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

- ¢(hOpMUPOBAHHOCTH MOHUMAHUS II100ATBHOTO XapaKTepa SKOJIOTHIECKUX
poOJIeM, BIHUSHUS SKOHOMUYECKHUX MPOIECCOB HA COCTOSHUE TPUPOIHOM
U COLIUAIbHOW Cpenbl;

- cOpMHPOBAHHOCTh OCO3HAHHS HEOOXOTUMOCTH  HCIIOJIb30BAHUS
JNOCTMKCHUM  XMMUM  JJI1  PEIIEHUS  BONPOCOB  PAallMOHAIBHOIO

MIPUPOJOIIOIB30BAHUS;
- ¢(hOpMUPOBAaHHOCTb AKTUBHOT'O HENPUATHS I€HCTBUNA, IPUHOCAIINX Bpea
OKpPY’KaroIleu IIPUPOIHOMN cpexne, YMEHUA [IPOTHO3UPOBATH

HEOJIaronpusITHbIE HKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JEHUCTBUN U NPEAOTBPAILATh UX;

- c(hopMHpPOBAaHHOCTH HAJIUYHUS PA3BUTOIO HKOJIOTUYECKOTO MBIILICHUS,
HKOJIOTUYECKON  KyJIbTYpBl, OIBITA  JIEATEIBHOCTH  SKOJIOTUYECKOM
HaMpaBJICHHOCTH, YMEHHsI PYKOBOJCTBOBAaThCS MMHU B I03HABaTEIbHOM,
KOMMYHUKAaTUBHOMH M COLIMAIBHOM MpaKTHKE, CHOCOOHOCTH U YMEHUS
AKTHBHO MPOTHUBOCTOSITH HICOJIOTHH XeMohoouH;

JIP 07

LHEHHOCTH HAYYHOI'0 MO3HAHMS:
- cOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHON MPaKTHKH;

- chOpMUPOBAHHOCTh MOHHMMAHHUS CHEUU(PUKN XUMHHM KaK HAyKH,
ocozHaHHs €€ poiau B (OPMHUPOBAHWM PAUOHAIBHOTO HAYYHOTO
MBILUICHUSI, CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHs 00 OKPYXKalOIeM MHUpe
KaK O €IWHCTBE TMPHUPOJbI M 4YEJIOBEKa, B IMO3HAHUMU MPUPOJHBIX
3aKOHOMEPHOCTEM M pELIEHUH Mpo0JieM COXpaHEHUs MPUPOIAHOTO
paBHOBECHS;

- ¢(OpMHUPOBAHHOCTh YOSKIAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHH JJIS
COBPEMEHHOM LUBUIN3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABICHHOCTH U
BaKHOH POJIM B CO3/IaHUN HOBOM 0a3bl MaTEPHAIBHON KYJIbTYPbI, PEIICHUH
r7100aIbHBIX TPOOJIEM yCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MHUIIEBON M JKOJOTHUYECKOW OE30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, O0CECIIEYCHUN YCJIOBHH YCIEUIHOTO TpPYyJAa M HKOJOTHYECKU
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KOM(OPTHOM KU3HU KaXKJ0TO YjieHa 0OIIEeCcTBa;

- cOpMHUPOBAHHOCTh E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHHUMAaHUS
CYIIHOCTH METOJIOB TO3HAHHMS, HMCIIOJIb3YEMBIX B ©CTECCTBCHHBIX HayKax,
CHOC06HOCTI/I HCIIOJIB30BAThH HonyqaeMHe 3HAHUA OJII aHaJIn3a H"
OOBSICHEHUS SIBJICHUW OKpYXKAIOIIEr0 MHpa W NPOUCXOASIINX B HEM
I/I3MeH€HI/II71, yMeHI/ISI JcJIaTb O6OCHOBaHHBIe 3aKJIFOUCHHUs Ha OCHOBC
HayYHBIX (AKTOB W HWMEIOMUXCS JAHHBIX C ICJIBI0  TOJNyYeHUs
I[OCTOBepHI:IX BBIBOJOB,

- c(hOpPMHUPOBAHHOCTh CIIOCOOHOCTH CaMOCTOSITEIIBHO — HCITOJIb30BaTh
XUMHUYCCKUEC 3HAHUA I pCH_IeHI/ISI HpOGHeM B peaHLHBIX KHN3HCHHBIX
CUTYaIIUsX;

- chopMupoBaHHOCT, HWHTEpeca K TO3HAHWIO M HCCIEI0BATEIbCKOU
JIEATENHHOCTH;

- cOopMHPOBAaHHOCTH TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
00pa3oBaHUI0 W CaMOOOpPa30BaHHIO, K AKTUBHOMY ITOJIYYCHHIO HOBBIX
3HaHHI>'I I10 XUMHHU B COOTBECTCTBUHU C JKU3HCHHBIMU HOTpC6HOCT$IMI/I;

- chopMHpOBaHHOCT, HMHTEpPECa K OCOOCHHOCTSM TpyJa B Pa3IUYHBIX
cdepax npohecCHOHATLHOU e TEIILHOCTH.

MeTanpeamerHsie pe3yabTaTsl (MP)

MP 1

OBiaseHne  yHMBEpPCAJbHBIMH y4eOHbIMH MO3HABATEJIbLHBIMH
NeUCTBUAMM:

MP 1.1

0a30BbIe JIOrMYecKHue AelicTBHA:

- €caMOCTOATENbHO (OPMYJIMPOBaTh M aKTYaJM3UpOBaTh MpodiIeMy,
BCECTOPOHHE €€ pacCCMaTpUBATh;

- ONpENeNATh LEeNu ACATENbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU HX
JOCTUKEHUS, COOTHOCUTDH PE3yJbTaThl AESITEIBHOCTH C MOCTaBIECHHBIMU
LEJISIMU;

- HCII0JIb30BATh [IPH OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBILUICHUS —
BBIJICJIATh XapaKTepHble MPHU3HAKM TOHATMA M YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS ISl OOBACHEHUS
OTJENbHBIX (DAKTOB U SBJICHUIA;

- BBIOMpATh OCHOBaHHUS M KpPUTEPUU JI1 KIACCHU(PHUKALMU BEILIECTB U
XMMHUYECKHUX peaKIuii;

- YCTaHaBJIMBaTh NPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]Y H3y4daeMbIMU
SIBIICHUSIMU;

- CTPOUTH JIOTHUECKHE pacCyXAeHUs (MHAYKTUBHbIE, NEAYKTHUBHBIE, II0
aHaJIOTMM),  BBIABJIATH  3aKOHOMEPHOCTM M TPOTUBOpEYMs B
paccMaTprUBaeMbIX SIBICHHSX, ((OPMYIMPOBATH BHIBOJIBI U 3aKITFOUCHHS,

- pUMEHATh B IIpoOlecce IO3HAHUS, HWCHOJb3yeMble B XHMHUHU
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, MpeoOpa3oBbIBATh MOJEIbHbBIE
NPEJCTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUECKas
dbopmyna, ypaBHEHHE XWMHUYECKOH pEakIuH — MPH PEUICHUH Y4eOHBIX
MIO3HABATENbHBIX M IPAKTHYECKMX 3a/ad, IPUMEHITh Ha3BaHHbIC
MOJIETIbHBIE TIPEJCTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLUH.

MP 1.2

0a30BbIe HCCIaeA0BaATENLCKHE TeHCTBHA:

- BJIQJETh OCHOBaMHM METOJOB HAy4YHOI'O TIO3HAHUSA BELIECTB U
XUMHYECKUX PEAKIIU;

- ¢opMynupoBaTh IENW U 3aJa4ydl HUCCIIEJJOBAHMS, HCIIOIb30BAThH
MOCTaBJIECHHBIE M CaMOCTOATENBbHO C(HOPMYJIHUPOBAHHBIE BOMPOCH B
KauecTBE MHCTPYMEHTa T[O3HAHHWA M OCHOBBI Ui  (popMHpOBaHUS
TUTIOTE3bI 110 TPOBEPKE MPABMIHLHOCTH BHICKA3bIBAEMBIX CYKICHUI;
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- BIIQJICTh HABBIKAMU CAMOCTOSITEIFHOTO TUIAHUPOBAHHS W TIPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOMIOIaTh 3a
XOZIOM TIpoIecca, CaMOCTOSITENIFHO TIPOTHO3HPOBATh €ro  pe3yJsbTar,
¢dbopMynupoBath OOOOIICHHSI U BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH
pe3yJbTaTOB HCCICIOBAaHUS, COCTABIATh OOOCHOBAaHHBIM OTU4ET O
NpojIeTIaHHOM paboTe;

- TpuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATEIIBCKON W IMPOCKTHOM
NESTENIbHOCTH,  TPOSBISATH  CIOCOOHOCTP W TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PpEIICHUS TNPaKTUYEeCKUX 3a/ad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS.

MP 1.3

padora ¢ nngopmanmeii:

- OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(MOpManuu (HAy4IHO-
MOMYJIIPHAST  JINTEpaTypa XHMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodusi, pecypcsl HTepHETa), aHATU3UPOBATh MHOOPMAIHIO Pa3THUHBIX
BUJIOB U (pOpM IIpeNCTaBICHHSI, KPUTHUECKU OIIEHUBATh €€ TOCTOBEPHOCTh
Y HETIPOTUBOPEUNBOCTB;

- (OpMYIHPOBATH 3aMPOCHl ¥ IPUMEHSTH Pa3IHIHbIE METOJIBI IIPH TIOUCKE
u otObope mHpopMaIuu, HEOOXOTUMOU AJIsi BBIMOJHEHUs YYeOHBIX 3a7ad
OIPENIETIEHHOTO THUIIA;

- npuoOperaTh OIIBIT MCIIOJIb30BaHUs MH(POPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH U Pa3IIMYHBIX IIOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TpeICTaBICHUS
nHpopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOJIWIBI, PUCYHKH H
pyrHe);

- HCIONIb30BaTh HAy4YHBIA S3bIK B KadyecTBE CpeAcTBa mpu pabore ¢
XMMHAYECKON MH(pOpMAIMel: MPUMEHATh MeXIpeaMeTHbIe (pusnueckue u
MaTeMaTHYeCKUEe) 3HAKM W CUMBOJBL, (OpMyJbl, abOpeBHATYpHI,
HOMEHKJIATYPY;

- WCTOJIB30BaTh W TMPEOOPa30OBBIBATH 3HAKOBO-CHUMBOJIMYECKHUE CPEIICTBA
HarJIsIHOCTH.

MP 2

OBJIa)IeHI/Ie YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU JeHCTBUSAMM:

MP 2.1

obdumieHue:

- 33/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ Auajora
W/WIA  JAUCKYCCHM, BBICKAa3bIBaTh  HIEH, (OpMyIupoBaTh  CBOHM
MIPEIJI0KEHUS] OTHOCUTEIHHO BHITIOJHEHUS MPEUI0KSHHOH 3a7a4u;

MP 2.2

COBMECTHAasl 1eAATeIbHOCTD:

- BBICTyHIaTh C  MpEe3eHTauued  pe3yJIbTaTOB  IO3HABATEIIbHOU
NEATEIbHOCTH, TIOJYYEHHBIX CaMOCTOATEIBHO WM COBMECTHO CO
CBEpCTHUKAMHM  [PU  BBINOJHEHUUM  XUMHUYECKOIO  HKCIIEPUMEHTA,
MPaKTUYECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB M3yYaeMbIX BEIECTB,
peanuzanu  yyeOHOro TMpoekTa, Hu (OpMyIHpOBaTH BBIBOABI IO
pe3yipTaTaM IPOBEAEHHBIX UCCIEIOBAaHUMN MYTEM COTIACOBAHUS MO3ULIAN
B X0Jie 00CYX/IeHUs 1 00MEHAa MHCHHSIMH.

MP 3

OBy1ajeHNe YHHBEPCAJIbHBIMH PeryJ/siTUBHBIMU /1€l CTBUSIMM:

MP 3.1

CaMOOPraHM3aIUA:
- CaMOCTOSITEIIBHO IIJIAHUPOBATh U OCYLIECTBJIATH CBOKO ITO3HABATEIBHYIO
JESATEIIBHOCTD, ONpPEessl €€ Lean U 3aadyd, KOHTPOJIUPOBATh U 10 Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATh IpeijlaraéMblii aJIrOpUTM AEUCTBUM Npu
BBINOJIHEHUH Y4E€OHBIX M MCCIIEOBATENbCKUX 3a/a4, BeIOMpaTh Hanbosee
P PEKTHUBHBIN CMIOCO0 WX PEIICHUs C yUETOM MOTYyYSHHSI HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;
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MP 3.2

CaAMOKOHTPOJIb:
- OCYWICCTBJISITb CAMOKOHTPOJIb CBOGM JIeITEIbHOCTH Ha OCHOBE
caMoOaHaJin3a 1 CAaMOOIICHKH.

IIpenmeTHbIe pe3yabTaThl yriayojaeHHblid yposenb (ITP6 + I1Py)

ITP6 01

- c(OPMHMPOBAHHOCTh MPEJICTABICHUI: O XMMHUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, pOJIM XMMUU B TO3HAHUU SIBICHUN
npupozbl, B (OPMUPOBAHMM MBILIUIEHUS U KYyJbTYpbl JHMYHOCTH, €€
(YHKIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsl  pEeLIeHUs
NPaKTUYECKUX 3a/ad U D3KOJIOIMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpEsIE;

I1P6 02

- BIIQJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOUAECT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUN JIEMEHT, aTOM, JJICKTPOHHAS
oboyouka aroma, s-, p-, d-dJEKTpPOHHBIE OpPOUTAIM aTOMOB, WOH,
MOJIEKYJIA, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, MOJb, MOJSpHas Macca, MOJSIPHBIM 00beM,
VIJIEPOHBINA CKeNeT, (YHKIHOHANbHAs TPYIIa, pagukal, H30MepHs,
MU30MEpbI, TOMOJIOTUYECKUNA Psil, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOA- U
A30TCOJIEpIKAIE COCIUHEHUS, OWOJOTUYCCKH aKTHBHBIC BEIIECTBA
(yrimeBompl, JKUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSI, KPUCTAJUIMYECKAs PEIIETKA, THUIIbI
XUMHYECKHX  peakuuid  (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE,  3K30-H
SHIOTEPMHUYCCKUE, PEAKIIMH HOHHOTO OOMEHa), PacTBOpP, DJICKTPOJHUTHI,
HEAJIEKTPOJUThI,  AJEKTPOJUTUYECKAs]  JUCCOLMALUSA,  OKHUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh  XMMHUYECKOM  pEAKUHH, XUMHYECKOE
paBHOBECHE), TEOPHUH U 3aKOHBI (TEOpUS XHMHUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. ByTiepoBa, Teopus 3JIEKTPOIUTHUECKOU
auccoumanuu, nepuomuyeckun  3axkoH .M.  Menneneesa, 3akoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTHU, CHUMBOJUYECKUU SI3BIK XUMHH,
dakToNoruyecKue CBEIEHUST O CBOMCTBaX, COCTaBe, IOMYYEHUH U
0e301macHOM HCIIOJIF30BaHUH BaXHEHUIITIX HEOPraHUYECKUX 178
OpPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AESITEILHOCTH YEeJIOBEKa

I1P6 03

- c(pOpMHPOBAHHOCTh YMEHHUH BBISABIATh XapaKTEpHbIE NpPHU3HAKU U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHM, IPUMEHATb COOTBETCTBYIOILME
IOHATUS IIPU ONHMCAHUM CTPOEHUS W CBOWCTB HEOPraHMYECKUX W
OpraHMYECKUX BEIIECTB M WX IMPEBpALICHUM; BBIABIATH B3aUMOCBSI3b
XUMUYECKUX 3HAHMW C TOHATUSAMU M TNPEICTABICHUAMHM JIPYTUX
€CTECTBECHHOHAYYHBIX IPEIMETOB;

[1P6 04

- c(OpMHPOBAHHOCTh YMEHUI MCMOIb30BaTh HAMMEHOBAHUS XUMHUYECKHX
COCIMHEHUI MEXIyHapOJHOIO COK3a TEOPETUYECKOM M TMPUKIATHOU
XUMUM W TPUBHMAJIBHBIE HA3BaHMS BAXKHEHIIMX BEIIECTB (ITUIIEH,
alleTWIeH, MMLEpUH, (peHon, GpopManbaerus, yKkcycHast KMCI0Ta, TIULHH,
YrapHBIM Tra3, yIJIEKUCHBIA ra3, aMMHakK, raiieHas W3BECTb, HeramieHas
U3BECTh, NUTbEBasg coda M  JPYIHUX), COCTaBIATH  (HOPMYJIbI
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, YPAaBHEHUS XHMHYECKUX
peaknuid, OOBSCHATh UX CMBICH; OATBEP)KIATh XapaKTepHbIE XUMUYECKHE
CBOMCTBAa BEUIECTB COOTBETCTBYIOIIMMHU OSKCIEPUMEHTAMU W 3aIUCIMHU
YPAaBHEHUM XMMHUUYECKUX PEAKLIUM;

I1P6 05

- chopMUPOBAaHHOCTH YMEHHH  yCTAaHABIWBAaTh  IPUHAIJICKHOCTH
U3YYEHHBIX HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB K ONPEACICHHBIM
KjlaccaM M TIpylmnaM COCIMHEHMM, XapakTepu3oBaTb HMX COCTaB H
BOKHEUIINE CBOMCTBA;  ONPENCIATH  BHUABI  XMMHYECKUX  CBS3EU
(KoBaJIeHTHaf, MOHHas, METAJUIMYECKas, BOJOPOJIHAs), THUIIBI
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KPUCTAJUTMUYECKUX PEIIETOK BEIIECTB; KIACCH(PHUITUPOBATH XUMHUUYECKHE
peaKIuu;

ITP6 06

- BIJIQJICHHE OCHOBHBIMM METOJaMU HAy4YHOTO IIO3HAHUS BEIIECTB U
XUMHYECKMX  sBJICHUM  (HaOMoJeHue, M3MEpPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBaHKE);

I1P6 07

- copMHPOBAaHHOCTH YMEHHUI NPOBOJUTH pACUEThl IO XUMHUYECKUM
dbopMyliaM U ypaBHEHHSIM XUMHUYECKHUX pEaKUUHd C HCHOIb30BaHUEM
(Gu3NYECKUX BEIMYMH, XapaKTEPU3YIOLIUX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: MacChl, 00beMa (HOpPMalbHBIE YCJOBHSI) Ta30B, KOJUYECTBA
BEILIECTBA; MCIIOIB30BAaTh CUCTEMHBIE XUMUYECKHE 3HAHUS U1 PUHATHS
pelIeHUil B KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHHEM;

I1P6 08

- c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBIIOJIHATH XUMHUYECKUH
IKCIEPUMEHT (IIPEBPALLEHUSI OPraHMYECKUX BEIECTB INPU HArpeBaHUU,
NOJy4YeHHE 3TUIICHA U U3YYEHHE ero CBOICTB, KAUECTBEHHBIC pEaKIMH Ha
QIBJETUABI, KpaxMall, YKCyCHYIO KHCJOTY; JACHaTypauus O€NKoB Tpu
HarpeBaHWU, IBETHbIE PEAKLUUU OCJIKOB; MPOBOAUTH PEAKIMM HOHHOI'O
oOMeHa, OINpeAeNnsaTh Cpely BOJIHBIX PacTBOPOB, KAUECTBEHHbIE PEaKIIMU
Ha cynb(aT-, KapOOHAT- U XJIOPHUJI-aHUOHBI, HA KATUOH aMMOHHS; pellaTh
JKCIIEpUMEHTaJIbHbIE 3a7auM 1o TemaMm "Mertamibl" u "Hemeramibl") B
COOTBETCTBUHU C NpaBWJIAMU TEXHHUKHM O€30MAaCHOCTH HpU OOpalleHuu ¢
BEUIECTBAMM W JIaDOpaTOpHbIM  OOOpYyAOBaHUEM;  IPEACTABIATH
pe3yabTaThl XMMHYECKOTO SKCHEpUMEHTa B (hopMe 3alucCH ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIUH W (POPMYIHPOBATH BBHIBOJBI HA OCHOBE JTHX
pe3yJIbTATOB,

I1P6 09

- ¢(hOpMUPOBAHHOCTh YMEHHS aHAIM3UPOBATH XUMUIECKYIO HHPOPMALIHIO,
HOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpEICTB MaccoBOW HMH(pOpMaIuH,
ceTh VIHTEpHET U apyrue);

ITP6 10

- c(OPMUPOBAHHOCTH YMEHHH COOJIONATh TIpaBHJa HSKOJOTHMYECKU
11€J1€c000pa3HOro MOBEIEHUS B ObITY U TPYJOBOW NEATENBHOCTH B LIEISIX
COXpaHEHHsS CBOETO 3/I0pPOBbS W OKPYKAIOIIEH NPUPOJHON Cpelsbl;
YUUTBIBATHL OITACHOCTH BO3I[€I>'ICTBI/I$[ Ha KMBBIC OpPraHHU3MbI OIIPCACIICHHBIX
BEIECTB, IIOHMMAasi CMBICI TOKa3aTelsl MpeaeNbHON  JOIMyCTHMOM
KOHLCHTPAIMH,

I1P6 11

- s o0y4aromuxcs C OTPaHHMYEHHBIMA BO3MOXKHOCTSIMH 37J0POBBSI:
c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/aX MO3HAHUSI BEIIECTB M XUMHUECKHUX SIBICHUIA;

I1P612

- A CIEMBIX W CIA0OBHIAIMIMX OOydYarommxcs: CHOPMHUPOBAHHOCTH
YMEHHUSI HCIOIB30BaTh pelbeHO TOUYEUHYIO cHcTeMy oOo3HaueHuid JI.
bpaiins ajis 3anucu XuMUIeCKuX (GopMyII.

[Py 01

- c(OPMHPOBAHHOCTH MPEACTABICHUI: O MaTepUAILHOM E€IWHCTBE MUpA,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBICHUM IPHUPOIBI; O MECTE€ H
3HaYeHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAayK M €€ POJIM B 00ECTIeYeHUN
YCTOMUMBOrO  pa3BUTUSl  4YEJIOBEYECTBA: B  pEIIeHUH  mpolieM
HKOJIOTHUECKOM, SHEPreTUYECKOW M MUILEBONW 0e30MacHOCTH, B Pa3BUTHU
MEIMILMHBI, CO3AAHUHA HOBBIX MaTEPUAIOB, HOBBIX MCTOYHUKOB YHEPrUH, B
00eCreyeHn: pPalMOHAIBHOTO IPHPOJIONONIB30BaHMs, B (OPMUPOBAHUU
MHUPOBO33PEHUS M OOLIEH KyJbTypbl YEJIOBEKAa, a TaKXKe HSKOJIOTHYECKU
000CHOBaHHOI'0 OTHOULIEHUsI K CBOEMY 37I0POBBIO U IPUPOJHOIL Cpeie;

TPy 02

- BJIAACHHUC CHUCTEMOM XHWMHYECKUX 3HaHI/II>'I, KOTOpass BKJIFOYACT:
OCHOBOIIOJIararomue IOHATH (,Z[OHO.HHI/ITCJIBHO K CHCTEME IOHATHUH
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0a30BOTO ypOBHsI) - H30TOIBI, OCHOBHOE M BO30Y>KICHHOE COCTOSHHE
aToMma, THOpUAM3ALUS AaTOMHBIX OpOHUTaIel, XMMUYeCcKas CBSI3b, MOJISIpHAs
KOHIIGHTpAaIUs, CTPYKTypHas (Gopmyna, u30Mepus (CTPYKTypHas,
reoMeTpuueckast (LMC-TPAHC-U30MEPHS), THUIIBI XHMHUYECKUX pPEAKIMM
(roM0- W TeTeporeHHble, OOpaTUMbIE ¥ HEOOpAaTUMBIC), PACTBOPHI
(MCTUHHBIE, JUCIEpPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, CTENEHb
JVICCOIIMAIINY, AJICKTPOJIHN3, KPEKUHT, PUGOPMHHT), TEOPHUH W 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PCHUECKHE 3HAHHs, JIeKallieé B OCHOBE
NOHUMaHHUS TPUYUHHOCTH W CUCTEMHOCTH XHUMHYECKHX SIBIICHHIA,
COBpPCMCHHBIC MTPCACTABJICHUA O CTPOCHHU BCHICCTBA HA AaTOMHOM,
MOJICKYJISIPHOM W  HaJIMOJCKYJSPHOM ypPOBHSIX; TIPEACTaBICHUS O
MEXaHU3MaxX XUMHNYCCKUX peaKL{Hﬁ, TCPMOANHAMHUYCCKUX U KUHCTUYCCKUX
3aKOHOMEPHOCTSAX HMX NPOTEKaHWs, O XHUMHYECKOM DPaBHOBECHH,
AUCIICPCHBIX  CHUCTEMaAX, q)aKTOHOFHqCCKHC CBCACHUA O CBOﬁCTBaX,
COCTaBe, IMIOJNyYeHMH W 0OE30MaCHOM WCIIOJIb30BAaHUHM  BaYKHEHIITNX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB B OBITY M IMPAKTHYECKOU
NEeSITETHHOCTH YEJIOBEKa; OOIUX HAYyYHBIX MPHHIUIAX XUMHYECKOTO
MPOM3BOJICTBA (HA MpUMEpPEe MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHUAKa,
METaHoJIa, epepaboTKu HEPTH);

[1Py 03

- c(OpPMHUPOBAHHOCTb yMEHUH BBIABIATH XapaKTEpHbIE NPU3HAKA U
B3aMMOCBA3b M3YYCHHBIX IOHATHM, NPHUMEHATH COOTBETCTBYIOILHE
MOHATUS IIPU ONMCAHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX W
OPraHMYECKHUX BEINECTB W HUX IPEBPALLECHUH; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUSAMU M INPEIACTaBICHUAMM JIPYTUX
IpeIMETOB [yl 00JIee OCO3HAHHOTO NOHUMAaHMS U OOBSICHEHUS CYIIHOCTH
MaTepUaJIbHOIO €JUHCTBA MHUPA; UCIIOIb30BATh CUCTEMHBIC XUMUYECKHE
3HaHUS U1 OOBSACHEHMS M IPOTHO3MPOBAHMS SIBICHUM, HMMEIOLUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

TPy 04

- chOpMHPOBAHHOCTh YMEHUN HCIIOJIH30BaTh HAMMEHOBAHUS XUMHUUYECKUX
COCIMHEHUI MEXIYyHapOAHOTO COI03a TEOPETUYECKOW U MPHUKIATHOU
XUMUW W TPUBUAIBHBIC HA3BaHUS BEIIECTB, OTHOCSIIMXCS K W3YYEHHBIM
KJIacCaM OPraHMYECKUX M HEOPTraHWYECKUX COEAMHEHUM; HCIOIb30BATh
XUMUYECKYI0O CHMBOJIMKY I COCTaBJIieHHUS (OpMysT HEOPTraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPALLIEHHBIX U
CKEJIETHBIX) (OpMyJT OpPraHMYECKUX BEIICCTB; COCTABISATH YpaBHEHUS
XUMUYECKUX PEAKUUW U PACKPBIBATh MX CYLIHOCTb: OKHUCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA TMOCPEACTBOM COCTABIICHHUS AJICKTPOHHOTO
OanaHca dTUX PeaKIIHii; peaKIiii HOHHOTO OOMEHA IyTeM COCTaBJICHHS UX
MOJIHBIX W COKpPAIICHHBIX HMOHHBIX ypaBHEHUH; pEAKIUH THUIPOJIU3a,
peakuuii KOMIUIEKCOOOpa3oBaHusi (Ha MpUMEpe THIPOKCOKOMIUIEKCOB
[IMHKA W aJIFOMUHUS); TTOATBEP)KIATh XapaKTEPHbIE XUMUYECKHAE CBOWCTBA
BCIICCTB COOTBGTCTBYIOH_II/IMI/I E)KCHepI/IMeHTaMI/I 1 3aliucsaMunu ypaBHeHI/Iﬁ
XUMHYECKUX PEAKIUN;

[1Py 05

- c(hopMHpPOBAHHOCTh YMEHHUH KiIacCHU(PHUIIMPOBATh HEOPTaHWUYECKHE U
OpraHWYECKHE BEIIECTBA W XHUMHYECKHE PEAKLUUH, CaMOCTOSTEIbHO
BBIOMpATh OCHOBAHHMS W KPUTEPUU IS KIACCU(DUKAIMHU U3yIaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTEpPH30BaTh COCTaB M BaKHEWIIUE CBOMCTBA
BEILECTB, MPUHAJICKAINIUX K OINPEAeICHHbIM KjaccaM U TpyInmnam
coeMHEHUI  (MpPOCThl€  BEIIECTBA, OKCHUIBL, THIPOKCHUIBI,  COJIHU;
YTIEBOIOPOABI, MPOCThIE I(UPHI, CIIUPTHI, PEHONBI, ambACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOKHbBIE 3(QUPBI, XUPBI, YTIEBOJbI, AMUHBI,
AMUHOKUCIJIOTHI, OEJKH); MPUMEHSITh 3HAHHWSI O COCTaBE M CBOMCTBaX
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BEIIECTB JUIl HKCIEPUMEHTAJIBHOM MPOBEPKU THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEHN MPOTEKAHNU XUMUUYECKUX PEAKLUN U IPOTHO3UPOBAHUS
BO3MOXHOCTEH UX OCYILECTBICHUS;

[1Py 06

- c(OpMHUPOBAHHOCTh YMEHHUH IMOATBEP)KAATh Ha KOHKPETHBIX MPHMEpax
XapakTep 3aBUCUMOCTH PpEaKIMOHHOW CHOCOOHOCTH OpraHMYECKUX
COCIMHEHUM OT KpPAaTHOCTM M THINA KOBAJEHTHOM CBSI3W, B3aWMHOIO
BJIMSIHUSL @TOMOB U TPYIII aTOMOB B MOJIEKYJaxX; a TaKkKe OT 0COOCHHOCTEH
peann3auyy pa3InuHbIX MEXaHU3MOB IPOTEKAHMS PEAKLIUH;

TPy 07

- c¢(hOopMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM W BO30YXJICHHOM COCTOSIHHH) ¥ HOHOB XUMHUYECKHX
snemeHTOB 1-4 mepuonoB Ilepunonnueckoii cucremsl J[. . MenneneeBa u
WX BaJICHTHBIC BO3MOXXHOCTH, UCHONB3ys mnonstus "s", '"p", "d-
JNEeKTpOHHBIE"  OpOWTaNM,  OSHEPreTUYEeCKHe  ypOBHHU;  OOBSICHSTH
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMHYECKHX DJIEMEHTOB H

0o0pa3yeMbIX MU COSAMHEHHH 0 epuoJiaM U IpymIiam;

[1Py 08

- BIAJCHUE CHCTEMOM 3HAHUN O METOJAaX HAay4YHOI'O IO3HAHUS SBICHUUN
IPUPOIBI, MCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSIMHU
IIPUMEHSATH 3TU 3HAHUS NPU IKCIIEPUMEHTAJIBbHOM HMCCIIEIOBAHUH BEILECTB
U 17151 OOBSACHEHMsS] XUMHUYECKUX SIBICHUH, MMEIOLIUX MECTO B IPUPOAE,
IIPAKTUYECKON NEeATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOU KU3HH;

[1Py 09

- c(OpMHUPOBAHHOCTh YMEHHUI NPOBOJAUTH pacueTbl MO XUMHUYECKUM
dopMyslaM U ypaBHEHHMSM XUMUYECKHUX pEaKUUid C HCHOJb30BaHUEM
¢u3nueckux BeIMYMH (Macchl, 0oObeMa Tra30B, KOJMYECTBA BEIECTBA),
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacydeThbl IO
HAaXOXKICHUIO XUMHUUECKOM (OpMyJIbl BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTAa pEaKlUu, €CIU OAHO U3 HCXOJHBIX
BEIIECTB JIaHO B BHJE pacTBOpa C OIpPEACIIEHHOW MaccoBOW Joiel
PacTBOPEHHOTO BEILIECTBA WIIM JAaHO B U30BITKE (MMEET MPUMECH ); PACUETHI
MaccoBOM MM OOBEMHOM J0NM, BBIXOJA MPOAYKTA PEaKIMU; pPacdeThl
TEIUIOBOTO 3 eKTa peakiuii, 00bEMHBIX OTHOIICHUH T'a30B;

[1Py 10

- cOpMHUPOBAHHOCTb YMEHHUIl TMPOTHO3UPOBATH, AHAIM3UPOBATH U
OLIEHMBATh C IIO3HUIMH DKOJIOTMYECKOH O€30MacHOCTH IOCIEACTBUSA
OBITOBOM W MPOW3BOJCTBEHHOW IEATEILHOCTH YEIOBEKa, CBSI3aHHOW C
nepepaboTKON  BEMISCTB; HCIOJIL30BAaTh TOJMYYCHHBIC 3HAHUS IS
OPUHATHA TPaMOTHBIX pEIIeHUH MpoOJieM B CHUTyalUsX, CBSA3aHHBIX C
XHMHUCH;

[Py 11

- cOpMHUPOBAHHOCTH YMEHHUI CAMOCTOSATEIHHO IIAHUPOBATH U MIPOBOIUTH
XUMHYECKHH  OJKCIIepUMEHT  (IoJlyueHWe UM HM3yYeHUE  CBOWCTB
HEOPTraHWYECKUX W OPraHMYeCKUX BEIIECTB, KaYECTBEHHbIE PEaKIUU
VIJIEBOAOPOAOB  Pa3lMYHBIX  KJIACCOB M KHUCIOPOJICOAEp KAIIUX
OpPraHMYECKUX BEUIECTB, pEIIEHHWE HKCIEPUMEHTANbHBIX 3a/Jad 10
pacno3HaBaHUIO HEOPraHMYECKUX M  OpPraHWYeCKUX  BEIIECTB) C
coOnrofieHreM TMpaBujil O€30MacHOro oOpallleHusi C BElIeCTBAaMU U
1abopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH LENH HCCIICAOBAHUS,
NPEIOCTaBIATh B  pa3iuuHOM (opMe pe3yibTaThl OSKCIEPUMEHTA,
AQHAJIM3HPOBATh U OLICHUBATh MX JOCTOBEPHOCTb;

[TPy 12

- cOpMHUPOBAHHOCTh YMEHHUI OCYIIECTBIATH IICICHATIPABICHHBIA MMOMCK
XUMUYECKON MHGOPMAIMK B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas M y4eOHO-
Hay4Has JIMTepaTypa, CpeiCTBa MAacCOBOM MH(OpManuu, cetb MIHTepHeT 1
NpyTUE), KPUTHYECKH aHAJIM3UPOBAaTh XHMHYECKYI0 HH(OpMAIHIO,
nepepaGaTblBaTL €e UM HCHOJB30BaTh B COOTBETCTBHUU C IOCTAaBJICHHOU
y4eOHOM 3a/1auei;
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ITpy13 - copMHUPOBAHHOCTHP YMEHHH OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIC OpraHU3Mbl OMPCACIICHHBIX BCUICCTB, IIOHUMAA CMBICII ITOKA3aTCIIA
npelelbHON JOIMyCTUMOW KOHIIGHTpAallMM, W TOACHATh Ha HpUMepax
CHOC06BI YMCHBIICHUA U NPCAOTBPAIICHUA UX BPCIHOIO BOBHGﬁCTBHH Ha
OpraHH3M YeJIOBeKa

OcBoenue mpenMera JOJKHO CIIOCOOCTBOBATh (DOPMUPOBAHUIO CIIEIYIOIIUX
o0mux u npodeccuoHaabHbIX KoMmnereHnuii ®I'OC CIIO no cneuuaibHOCTH
31.02.03 JIabopaTopHasi AMArHOCTHKA:

OK O0I. BeiOupate cnocoObl pemieHuss 3anad  Opo(ecCHOHaTbHON
NEATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. MHcnons3oBaTb COBPEMEHHBIE CpEICTBA IIOMCKA, aHaiuu3a |
UHTEpHpEeTalud nHGOpMauu 1 UHPOPMALIMOHHBIE TEXHOJIOTMH JIJISl BBIMOJHEHUS
3a51a4 NpohecCUOHANBHON IeATEIbHOCTH;

OK 03. IInanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE pa3BuUTHE, MPEAIPUHUMATEIBCKYIO NEeATEIbHOCTD B
npodeccronanbHol chepe, UCToab30BaTh 3HAHUS MO0 (PUHAHCOBOM I'PaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalHsIX;

OK 04. DddexktnBHO B3aUMOJICHCTBOBATH M PabOTaTh B KOJUIGKTUBE M
KOMAaH/IE;

OK 05. OcymecTBiATh yCTHY0O M IMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepauuy ¢ y4eToOM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA;

OK 06. [IposiBiATH IrpaXX JaHCKO-IIATPUOTUYECKY IO IIO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE TMOBEJACHHME HA  OCHOBE  TPAJULHUOHHBIX
00IIEeYeIOBEYECKUX LIEHHOCTEH, B TOM YHCIE€ C YYETOM TapMOHHU3alUU
MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHUHN, MPUMEHSTh CTaHAapThl
AHTUKOPPYIIMOHHOTO IMOBE/ICHNUS;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKpYyXarouien Cpenpl,
pecypcocOepekeHN0, TPUMEHATh 3HAHUS 00 M3MEHEHUU KJIUMAaTa, MPUHIUIIBI
OepexIMBOrO MPOU3BOACTBA, A(G(EKTUBHO JEHCTBOBATH B  YPE3BBIYANHBIX
CUTYyalUsX;

IIK 1.1. ITpoBoauTh (PU3UKO-XUMHUYECKUE UCCICAOBAHUS U BIIaJIETh TEXHUKOMN
71ab0paTOpHBIX paboT.
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2. CTPYKTYPA U COAEPXKXAHHUE YYEBHOI'O ITPEJMETA
OVYIIn.12 Xumus

2.1. O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

Bupa yueOHoi1 padoThI O6bem B yacax
O01mast Tpy10eMKOCTh 180
YyeOHast Harpy3ka o0y4yaonierocst 156
B TOM YHCIJIE:

YPOKH 156
CamocTosiTesibHasi paboTa 4
HNHauBuayaJIbHbIH POEKT 20
B TOM YHCIJIE:

KOHCYJIbTAllUM M0 UHJIUBUIYIBHOMY MPOEKTY 14
3alMTa MHAUBUIYAJIbLHOTO MMPOEKTA 6

[TpomesxyTouHas arrecranus B popme ougpeperyuposaniozo 3auema
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2.2. TemaTu4eckuil Ii1aH U coaepxkanue ydeonoro npeamera QOYIIn.12 Xummus

Koabl kxoMmeTeHIuii
(YKa3aHHBIX B
pasnedne 1.2) n

O0beM yacos JIMYHOCTHBIX
Coaep:xanue yueOHOro Mareprasia u (opMbl OPraHu3anuu AesiTeJIbHOCTH | (Bcero/reopus/ MeTanpeIMeTHbIX,
o0yyarommxcs NpaKTuKa/ npeaAMeTHbIX
CaMOCTOSITeIbHAS pe3yJabTaToB,
padora) ¢bopmupoBanmnio
KOTOPBIX

crmoco0cTByeT

3JIeMEHT NMPOrPaMMBblI
Pa3znen 1. Oprannyeckasi XuMusi

Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01, OK 02, OK 03,

[Ipeamer opranndeckoi
xumuu. Teopus cTpoeHust
OpraHNYeCKUX COCTMHEHUHN

Hayunble MeTOIbI TO3HAHMS BEIIECTB W XHUMHUYECKUX sBIEHUU. Poib
JKCIIEPUMEHTa M TEOPUHM B XUMHUHU. 3HAUCHHE XUMHH TPU OCBOCHUU
npodeccuii CITIO n cnenmansaocteit CIIO ecTecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccrnoHanTbHOT0 00pa30BaHMUS.

IIpeamer opranuyveckoi xumum. [loHATHE 00 OpraHUYECKOM BEIIECTBE U
oprannyeckoil xumuu. KpaTkuii ouepk HUCTOPUHM Pa3BUTHS OPTaHUYECKOM
xumun. Buranusm u ero kpymenue. OcoOEHHOCTH CTPOCHUSI OPTaHMYECKUX
coenuHeHmni. KpyroBopot yrieposa B mpupoze.

Teopusi crTpoeHusi opraHuyeckux coenuHenuii A. M. bytiaeposa.
[Ipennoceiiku co3nanus Teopuu cTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoenuss A. M. byrtnepoBa. Xumuueckoe CTPOCHME U  CBOMCTBa
oprannueckux BemiecTB. [lonsitue 00 um3zomepun. CrmocoObl OTOOpaKeHUS
CTpOeHHS MOJICKYJIBI ((hopmysnsl, Moaenn). 3HadeHune Teopuu A. M. ByTiieposa
JUIS Pa3BUTHUSL OPraHUYECKON XUMHUU M XUMHYECKHX MpPOTHO30B. CTpoeHue
aToMa yriepoga. DJIGKTPOHHOE OO0JaKo W oOpOWTamh, s- W p-OpOUTAIH.
DNEeKTPOHHBIE U DIIEKTPOHHO-Tpaduueckue (GopMyabl aToMa yTriaepoAa B
OCHOBHOM M BO30YXJICHHOM CcOCTOsiHUSX. KoBajieHTHas XUMUYecKas CBsI3b U
ee kiaccupuKkanus Mo Crnoco0y MepeKpbIBaHUS opOuTaneil (- U m-CBS3M).
[TonsTre ruOpuan3anuu. Pa3znuaHbie THUIBI THOPUIN3ANUN U (OpMa aTOMHBIX
opOuTaneii, B3aMMHOE OTTAJKMBaHHE THUOPHIHBIX opOuTanei U ux

OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- TIP6 12
TPy 01- ITPy 13

15




pacmojioKeHUEe B IMPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM DSHEPIHUU.
l'eomeTpust MOJEKyNl BEIIECTB, OOPAa30BaHHBIX AaTOMaMu yriepoaa B
Pa3IUYHBIX COCTOSHUSAX THOPUIN3AIIUH.

Kanaccndpuxanus OPraHu4YecKux COEITHHEHHUIA. Knaccudukanus
OpPraHMYECKHUX BEIIECTB B 3aBUCHUMOCTU OT CTPOCHHS YTJIEPOJHOM IIemH.
[Monsatre dpyHKIMOHATBHOU rpymibl. Knaccudukanms opraHMuecKux BEIIecTB
0 TUITY (PYHKIIMOHAJIBHOMN TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPTaHMYEeCKUX BellecTB. TpuBHaIbHbIC HA3BAHUS.
PanmonanbHast HOMEHKJIATypa Kak npeamecTBeHHua HomeHkiaarypsl [UPAC.
Homenknarypa IUPAC: npunimunsl oOpa3oBaHUS Ha3BaHUM, CTapIIMHCTBO
(YHKIMOHANBHBIX TPyNn, WX o003HaueHuWe B mnpedukcax u cyddukcax
Ha3BaHUU OPraHUYECKHUX BEIIECTB.

Tunbl XUMHYECKHUX CBsi3ell B OPraHU4ecKUX COCJUHEHHSX U CIOCOObI HUX
pa3pbiBa. Knaccudukanus KOBAQJIEHTHBIX CBs3EH o
ANEKTPOOTPHUIIATEILHOCTH  CBSI3aHHBIX aTOMOB, CIOCOOY TEpeKpbIBaHUS
opOutanelf, KpaTHOCTH, MeXaHHW3My oOpa3oBaHusi. CBsi3b  IPHUPOJBI
XUMHUYECKON CBSI3U C TUIIOM KPUCTAIMYECKOM pEIIeTKH BEIIeCTBA M €ro
¢u3nyeckuMu CBOMCTBaMM. Pa3pblB XMMHUYECKOM CBS3M Kak Ipolece,
oOpaTHBIi ee 00pa3oBaHMIO. [ OMOTUTHYECKUN M TETEPOTUTUICCKUAN Pa3PHIBBI
CBSI3eH, UX COIMOCTaBJIeHHE C OOMEHHBIM M JOHOPHO-AKIIETITOPHBIM
MeXaHW3MaMu HuX oOpa3oBaHusa. [loHsTHEe  CcBOOOJHOTO  paauKana,
HYKJICO(QHUIBHON U 3MeKTPO(YUIBHON YaCTULIBL.

Knaccupukauus peaknuii B oprannyveckoil xummuu. [lonarve o tumnax u
MEeXaHuU3Max peakiuii B opranudyeckod xumuu. CyOcTpar M peareHrt.
Knaccudpukanmst peakiuii 1m0 HM3MEHEHHIO B CTPYKType cyOcTpara
(mpucoenuHeHue, OTIIEIUIEHHUE, 3aMEIICHNE, U30MEpU3allis) U TUILYy peareHTa
(panukanbHbBIC, HYKJICO(PHUITBHBIE, AMEKTPOPUITHHBIC). Peaxiun
npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
M30MEpU3aIIH.

CoBpemMeHHbIe NMpeACTABJIEHUSI 0 XHMHYECKOM CTPOEHHUM OPraHMYecKHX
BemiecTtB. OCHOBHBIE HamNpaBJCHHUs PA3BUTHS TEOpPUU CTpoeHus A. M.
BytnepoBa. M3omepusi opraHMdeckux BeUIeCTB W €€ BUIbl. CTpyKTypHas
M30MEpHsI: MEKKIIACCOBasl, YTIEPOAHOTO CKEJIeTa, MOJIOKEHUS KPATHOU CBSA3U
1 (QyHKIIMOHATBHOU rpynmbl. [IpocTpaHCTBEHHAS M30MEPHS: T€OMETpUIECKas
u ontuueckas. IloHsarue acuMmerpuueckoro 1eHtpa. buomnormueckoe
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3HaYEHHUE ONTUYECKOW M3oMepuu. B3anmHOe BIMSHUE aTOMOB B MOJIEKYJax
OpPTaHMYECKUX BEIIECTB. DIEKTPOHHBIE 3((HEKTHl aTOMOB U aTOMHBIX T'PYII B
OpraHWYEeCKUX MoJieKyaax. WHIyKnuoHHBIN 3(deKT, TMONOKUTEIBHBIA U
OTpUIIATENbHBI, ero ocobeHHocTH. Me3omepHbiii  dddekr (3ddext
COTIPSDKEHMSI), €r0 0COOCHHOCTH.

«XuMHnuyeckoe CTpoeHHe M CBOICTBA OPraHU4eCKUX BelleCcTB)»

1. CocTaBneHue CTPyKTypHBIX (hOPMYIT H30MEPOB U TOMOJIOTOB.

2.Pemenue 3ajady Ha HAXOXKJICHHE MOJIEKYJSIpHOW (OpMYJIbI MO MacCOBOM
JI0JIE BEIeCTBA.

CamocTosiTesibHasi padoTa

Tema 1.2.
[IpenenbHbie
YIJIEBOAOPOIBI
AnKaHBI.

Conep:kanue y4eOHOT0 MaTepHaJa:

I'omosnornueckuii psaa ankanos. [lonstue 006 yrineBogoponax. Oco6eHHOCTH
CTPOEHHUS TPENENbHBIX YIJIEBOAOPOAOB. AJKaHbl KakK MpPeICTaBUTENN
MIPEACIIbHBIX YIJIEBOJIOPOJOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBl ME€TaHa M JAPYIMX aJKaHOB. ['OMOJIOTMYECKMH P U HU30MEpUs
napadguaoB. HopmanbHOE M pPa3BETBICHHOE CTPOCHHUE YTJICPOIHON IEIH.
HomMmeHnknarypa ankaHOB M alKWJIBHBIX 3aMecTuTeneil. Pu3nueckue CBOMCTBA
AJKaHOB. AJIKaHBI B IPUPOJIE.

XuMn4yeckue cBoiicTBa ajkaHoB. Peakiuum SR-tuna: ramorenupoBaHue
(paboter H. H. CemenoBa), aurpoBanue o KoHoBasioBy. MexaHU3M peaKIuu
XJIOPUPOBAHMS AJIKaHOB. Peakuun JEruApUpOBaHUs, TOpEHUs,
KaTAIUTUYECKOTO0 OKHUCJICHHS alkaHOB. KpeKUHI alkaHoOB, pa3iUyHbIC BUbI
KpEKHUHIa, IPUMEHEHNE B IPOMBIIUICHHOCTU. [Inponn3 u KoHBepcus MeTaHa,
M30MepHU3alIusl aTKaHOB.

IIpumeHenne uW cnocoObl MOJy4YeHUsi ajkaHoB. OOMacTH TPUMEHEHUS
ankaHoB. [IpOMBINIUIEHHBIE CHOCOOBI TMONMYYCHHsI AIKAaHOB: MOJNyYEHUE W3
MPUPOJHBIX MCTOYHUKOB, KPEKHHI TMapauHOB, MOITYYEHHE CHUHTETUYECKOTO
OeH3uHa, TrasuQuKalMs YIrid, TUApUpOBaHME ankaHOB. JlabopaTopHble
CrocoObl TOJyueHHUs alKaHOB: CHHTe3 Biopma, aexapOOKcUIMpOBaHUE,
THIIPOJIA3 KapOuaa aJrOMUHHUA.

uknoankanbl. ['oMoIOrnyeckuil psAl ¥ HOMEHKJIATypa IUKJIOAJIKAHOB, MX
obmas ¢popmyina. [loHsTHE O HamMpsDKEHUU LUKIA. M30Mepus MHUKIOAIKaHOB:
MEXKKJIACCOBAasl, YTJIEPOJHOTO CcKenera, reoMmerpuyeckas. Ilomyuenue u
(u3nUecKre CBOMCTBA ITUKIOATKAHOB. XUMHUYECKHUE CBOWCTBA ITUKIOATKAHOB.
Cnenuduka CBOWCTB IUKIOAIKAHOB C MaJbiM pa3MepoM Mukiaa. Peakiuun

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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IMPUCOCAUHCHNA U paJJUKaJIbHOI'0 3aMCIIICHM.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

[IpuMeHeHHe alkaHOB B METUIIMHE (Ba3eIMH — CMECh JKUAKHX M TBEPIBIX
YTJIEBOJIOPOIOB)

«XHMHYECKHE CBOMCTBA AJTKAHOB)

1. M3rotoBnenne Mojeiel MOJICKYJI aTKaHOB U FaJIOT€HAIKAHOB.

2. O3HaKOMJIEHHE CO CBOWMCTBaMHM TBEPAbIX TMapa(HUHOB: IUIABJICHUEM,
pacTBOPUMOCTBIO B BOJE U OPraHUYECKUX PACTBOPUTEIAX, XUMHUYECKOMH
WHEPTHOCTHIO (OTCYTCTBHEM B3aWMOJEUCTBUSA C OPOMHOM BOAOH, pacTBOpaMu
repMaHraHaTa Kajaus, THIPOKCHIA HATPUsI K CEPHOM KUCIIOTHI).

3. IlonyuyeHue MeTaHa W M3y4YEHUE €r0 CBOWCTB: TOPEHHUs, OTHOLIEHUS K
OpOMHOM BOJIC M PACTBOPY MepMaHTaHaTa KaJusl.

CamocTosiTesbHast padoTa

Muknoankanbl. ['OMOJOrMYECKH psii 1 HOMEHKJIATYpa LUKIOAIKAHOB, UX
obmras popmyna. [ToHsTHE 0 HANPSHKEHUU MUKIA. VI30MepHsl IUKIIOAIKAHOB:
MEKKJIaCCOBasl, YIIIEPOJIHOIO CKenera, reomerpuyeckas. [lonyuenne n
(u3nUYecKre CBOMCTBA IUKIIOAIKAHOB. XUMHUYECKHE CBOMCTBA IIUKIOATKAHOB.
Crieninrka CBOMCTB IIUKJIOATKAHOB ¢ MAJBIM pa3MepoM IuKiIa. Peakmum
MIPUCOEIMHEHMS M PaIMKAJIIBHOTO 3aMEIICHUSI.

KoHncynbTanusi 1o HHIMBHAYAJIbHOMY NPOEKTY
Bribop TeMbl MHIMBUAyAIbHOTO TpoekTa. DOpMyIHpOBaHHE LEMH H
ITOCTAaHOBKA 3a/1a4.

Tema 1.3.
OTHUIIEHOBEIE U TUEHOBEIE
YTIIEBOAOPOABI

Conep:xaHue y4e0HOIro MaTepuaJia

I'omosiornyecknii  psii AaJKEHOB. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJIbl 3THJIEHAa M aJKeHOB. ['oMoyiormueckuil psa u oOImias
¢dbopmyna ankeHoB. M3oMepusi 3THIECHOBBIX YTIJIEBOJOPOIOB: MEKKIACCOBas,
VIJIEPOJIHOTO  CKeJeTa, TMOJOXKEHHs KpaTHOM CBsI3UM, T€OMETpUYecKasl.
Oco0eHHOCTH HOMEHKJIATyphl ~ATHJICHOBBIX  YIJIEBOAOPOJOB, Ha3BaHUS
BAKHEUIINX paauKaioB. PU3NMUECKUE CBOMCTBA AJIKEHOB.

XuMHUYecKHe CBOHCTBA aJKEHOB. DJEKTPO(UIBHBIN XapakTep peakIHi,
CKJIIOHHOCTb K pEaKIUsIM MPUCOCAUHEHUS, OKUCIEHUS, MOIUMEPHU3ALIUU.
[IpaBuio MapkoBHUKOBA W €ro JJIGKTPOHHOE OOOCHOBaHME. Peakumm
raJlOr€HUPOBAHUS, THUAPOTAIIOTeHUPOBAHUS, THApATAllUU, TUIPUPOBAHUS.
Mexanusm AE-peakumii. [loHsiTue 0 peakumsx nojauMmepusanuu. ['opeHue
alKeHOB. Peaknuu OKHCIEHUsT B MSTKUX M JKECTKHUX YcloBUsX. Peakius

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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Barnepa u ee 3HaueHue A OOHapy>KEHUS! HEIMpENeIbHBIX YTIEBOJOPOJIOB,
IIOJIyYEHUS TJIMKOJICH.

IlpumeHeHne U cnocoObI MOJYYeHUS AJKEHOB. lcnonb30BaHUE BBICOKOU
PEaKIMOHHONH CIMOCOOHOCTH QJIKEHOB B XHUMHUYECKOW IMPOMBIIICHHOCTH.
[Ipumenenue stuieHa u nponuieHa. [IpombllieHHBIE CTIOCOOBI MOTYYEHUS
aNKeHOB. Peakiuu neruapupoBaHuss W KpeKuHra aikeHoB. JlaGopaTopHbie
CHOCOOBI OJTYYEHHS AJIKEHOB.

[MonstTne u xinaccuduKamus AUCHOBBIX YIJIEBOJAOPOJIOB IO B3aUMHOMY
PacmoJIOKEHUI0 KpaTHBIX CBsi3el B MoJiekyse. OcoOeHHOCTH ANEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS COMNpPSDKEHHbIX JueHoB. [lonstune o m-
JJEKTPOHHOW  cucteMe. HoMmeHknaTypa  JHEHOBBIX  yIJIEBOJOPOIOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB COMPSIKEHHBIX TUEHOB KAaK CIEACTBHE UX
3JIEKTPOHHOTO cTpoeHus. Peakumm 1,4-npucoenunenud. Ilonumepuzanus
nueHoB. CriocoObl TONydeHHUsT TUEHOBBIX YIiIeBoJgoponoB: pabotel C. B.
JlebeneBa, neruipupoBaHue aJKaHOB.

OcCHOBHbBIC NOHATHSI XHMMHHM BBbICOKOMOJIEKYJISIPHBIX COeIMHEHUH (HA
npuMepe MPOAYKTOB MNOJUMEPH3AIUM AJKEHOB, AJKAJHEHOB MW HX
rajoreHnpou3BOAHbIX). MoHOMEpP, MOJUMEp, pEeaAKUUs MOIUMEPHU3ALIUH,
CTENEHb MOJIUMEPHU3ALNN, CTPYKTYpPHOE 3BEHO. THIBI MOJMMEPHBIX LENEH:
JUHENHbIe, pa3BeTBIEHHbIE, clIuTbie. [loHATHE O cTepeoperyIsipHbIX
nonumepax.  [lomuMepel  TepMOIUIACTMYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBinenue o miacTMaccax M anactoMepax. [lolMdTUIEH BBICOKOTO U
HHU3KOrO J1aBJIEHUsA, €ro cBoWcTBa M npumeHeHue. Kartanuzaroper Ilurnepa-
Harra. IlonunpomnuieH, ero npuMeHeHHe M CBOMCTBA. ['asoreHconepxkaiuue
nmonuMepsl:  TeduioH, NoNuBHHUIXJIOpuA. Kaydyku HaTypanbHbIl |
CUHTETHYECKHUE. Cononumepsl (OyTamueHCTUPOITbHBIN Kay4yK).
Bynkanuzanus kaydyka, pesuHa u 500HUT.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE

Hcnonb3oBaHue 3TaHoOja B KadecTBe aHTUCENTHKA. [IpuMeHenune sTunxnopuaa
JIUISI MECTHOUM aHECTE3UU

«AJkeHbl. PU3nyecKue CBOMCTBA U MPUMEHEHHE AJIKEHOB)

1. Pemenue 3agad Ha HAXOXKJICHHWE MOJICKYJISPHON (GOpMYINIBI 1O 0OmIei
bopmye.

2. Pabota ¢ 00ydJaromuMu 1 KOHTPOJIUPYIONUMHU MaTCPUATAMH.

«XHMHYECKHE CBOMCTBA H MOJYICHHUEC AJTKCHOB)
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1. O3nakomiieHre ¢ oOpasamMu MOJUITHIICHA U TTOTUIIPOITHJICHA.
2.Pacno3naBanue 0Opa3oB aJKaHOB U aJIKEHOB.

3.IlonyyeHue >THIICHA ACTHAPATAIIMEN STUIIOBOTO CIUPTA.

4.B3aumopeiicTBUEe ATUJIICHa C OpOMHONM BOJOW, PacTBOpPOM IEpMaHraHaTa
KaJIHSL.

CamocrosiTesibHas padoTa

Tema 1.4. AleTUIIEHOBLIE
YTJIEBOJIOPOIBI

Coaep:xaHue yueOHOro MaTepuaJia

I'omosornueckuii psia  AJKHHOB. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHHE aleTH/IeHA U JPYTUX AJIKHHOB. ['OMOJOTHMYecKWid psn U oOIias
¢dopmyna ankuHOB. HOMeHKIIaTypa aleTHICHOBBIX YTIIEBOIOPOIOB. M3oMepus
MEKKJIaCCOBasl, YIIIEPOJIHOIO CKEJIETa, MOJIOKEHUSI KPAaTHOM CBSA3H.
XHUMHYeCKHE CBOICTBA W MpUMeHeHHe AJKUHOB. OCOOCHHOCTH PEaKIuit
MIPUCOEIUHEHUS 110 TPOMHOMN yIiiepoA-yriiepoaHon cBs3u. Peakuus Kyueposa.
[IpaBuno MapkOBHHKOBA MNPUMEHUTEIBbHO K aunetwieHaMm. [loaBMKHOCTB
aToMa BoAoOpoja (KUCIOTHBbIE CBOIiCTBa ankuHOB). OKHUCIEHHE aJIKUHOB.
Peaknus  3enmunckoro. [IpumMeHeHuWe  alEeTUIICHOBBIX  YTJIEBOJOPOIOB.
[lonuBuHMNaneTAaT.

Ionyyenne aaxkuHoB. [lonydeHuwe anermneHa NOUPOIM30OM MeETaHa W
KapOMIHBIM METOIOM.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

Hcnonp3oBaHne 3THHA (ALETWIEHA) A IOJYyYEHUs IOJUYpPETaHOB, [UIs
U3TOTOBJICHHUS UMIIJIAHTOB

«XUMHYeCKHe CBOMCTBA M CIIOCOOBI MOJyYeHUs AJIKMHOBY.

1. M3rotoBnenune Mozenel MOJIEKYJI aIKUHOB, UX U30MEPOB.

2. Pemenue 3amady Ha HaxOXJICHHE MOJEKYJSIPHOU (GOpMysbl MO OOIIeH
(dbopmysie ¥ ypaBHEHHUIO PEAKLIUH.

3. Paborta ¢ 00yJaromumMu 1 KOHTPOJIUPYIOIUMH MaTeprUaiaMu.

CamocTosiTesibHast padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13

Tema 1.5.
Apomarnyeckue
YTJI€BOJOPOIbI

Coneprxanue yue0HOro MaTepuaJa:

T'omouiornueckuii psin  apeHoB. beH30m Kak TpeACTaBUTENh apEHOB.
PasButne  mpenctaBmeHuid o  cTpoeHuM ~— Oenzona.  CoBpeMeHHbIE
MPECTaBICHUS 00 SJIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTPOCHUHM OEH30Ia.
OOpazoBaHne apoMaTH4ecKoil  m-cHUCTeMbl. ['omomorm OeH3ona, UX
HOMEHKJIaTypa, oOmas ¢opmyna. HomeHknaTypa s AW3aMEIEHHBIX
MIPOU3BOJIHBIX OCH30J1a: opmo-, Mema-, napa-pactojoXKeHUE 3aMECTUTEICH.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TTIPG 12
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®u3NYECKNEe CBOWCTBA APEHOB.

Xumnyeckue cBoiicTBa apeHoB. [IpuMepsl peakiuii 3IeKTPOPHILHOTO
3aMEIEHUs: TaJOreHUPOBAaHMsS, AIKWIMpPOBaHUS (KaTanuzatopbl Dpupens-
Kpadrca), nutpoBanus, cynbdupoBanus. Peakuuu TrUApUpOBaHUS W
MpUCOEANHEHNU XJiopa K OeH3omy. OcOOEHHOCTH XHWMHUYECKUX CBOICTB
romoJyioroB OeHzosia. B3anmMHOe BIMSHHE aTOMOB Ha IMPHMEPE T'OMOJIOTOB
apeHoB. OpueHTaIMs B peakUsIX AIEKTPOPHILHOTO 3aMenieHus. OpHeHTaHThI
I'n Il pona.

IIpumeHeHnne u nojyuenue apeHoB. [[prpoaHbie HCTOYHUKY apOMATHYECKUX
YTIEBOIOPOAOB. ApoMaTu3allvs ajJKaHOB M IHKJIOATKAHOB. AJKUIMPOBAHUE
OeHzora.

I'openne Gen3zouna.

OTtHomrenne O6eH30J1a K OpOMHOMN BOJIE, paCTBOPY IMEpMaHraHaTa Kaus.
[Honmyuenue HUTpOOEH30IA.

O3HakoMJIeHHE ¢ (PU3NYECKUMH CBOWCTBAMU apOMAaTHYECKUX YTIIEBOJOPOIOB
¢ wucronb3oBaHueM  pactBopurenss  «ConbBeHT».  M3roToBiieHHe |
WCIIOIB30BaHME MPOCTEHIIETo mpubopa it XpomaTorpadum.

[Tomyuenne  OeH30yIa  JEKapOOKCUIMPOBAHUEM  OCH30MHON  KHUCJIOTHI.
[Tonyuenue u paccioeHne SMyIbCUU OeH301a ¢ Bogor. OTHOIIEHHE OEH30J1a K
OpOMHOM BOJIC U pacTBOPY NEpMaHTaHaTa KaJusl.

ITpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE

ben3soitnas kuciaoTa u ee MPUMCHCHUC B MCOUIINHC

CamocrosiTesibHas padoTa

TPy 01- ITPy 13

Tema 1.6.
IIpupoaHbIE HCTOYHUKHU
YTIEBOIOPOJOB.

Conep:xanue y4eOHOT0 MaTepHaJa:

HedT1b. Haxoxnenune B mpupozpe, coctaB U (U3NYECKHE CBOHCTBA HEQPTH.
TornnuBHO-3HepreTnyeckoe 3HaueHue Hedtu. [IpombinuieHHass nmepepaboTka
HepTH. Pektudukanus HepTH, OCHOBHBIC (paKkIMHU €€ pas3ieieHus, HuX
ucronb3oBanue. BropuyHas mepepaboTka HedTenmpoaykToB. Pextudukanus
Ma3yTa MpH yMEHbIIeHHOM JaBiieHuH. Kpekunr HedrenpoaykTo. Pa3nuunbie
BUIbl KpekuHra, paborsl B. [TI.IlllyxoBa. WM3omepuzammsi ankaHOB.
AnxunupoBaHue HenpeIeIbHbIX YIJIEBOAOPOIOB. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOMIMBa. OKTaHOBOE YHCIIO.
Ilpuponubiii u mnonyTHbIi HeTAHON ra3pl. CpaBHEHHE cOCTaBa
IIPUPOJHOTO U MOIMYTHOTO Ta30B, UX MPAKTUYECKOE UCIIOIb30BaHUE.
Kamennbiii yroyb. OCHOBHbIE HaNpaBJEHUs HMCIOJIb30BAaHUS KaMEHHOIO

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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yrisi. KokcoBaHMe KaMEHHOTO YTJIsl, BAXKHEHIITHE MPOIYKTHI 3TOTO IMPOIecca:
KOKC, KaMEHHOYTOJbHas CcMojia, HajacMmoibHas Boga. CoeauHeHus,
BBIIEISIEMbIE W3 KAaMEHHOYTOJBHOW cMoJbL. [IpomykTel, moidy4daemble W3
HAQ/ICMOJILHOW BOJBI. OKOJIOTMYECKHE aCHEeKTHl JOOBIYM, MepepaboTKu |
WCTIOJIb30BAaHUS TOPIOYMX HCKOMACMBbIX.

OmnpeneneHue HaIUM4YUS HEMPECNBHBIX  YIJEBOJOPOJOB B O€H3WHE U
KEepOCHHE.

PacTBOopuMOCTh  pa3nuuHbIX ~ HedrempoaykTtoB  (OeH3MHA, KEpOCHHa,
JIM3EJIbHOTO TOTUIMBA, Ba3elIMHA, mapaduHa) IpyT B IpyTe.

CamocrosiTesbHas padora

Tema 1.7. 'mapokcuibHble
COEJIMHEHUS.

Conep:kanue y4e0HOIro MaTepuaJa

Ctpoenue u kiaaccupurkamus cnuproB. Knaccudpukanus ciupToB MO THITY
YIJIEBOJOPOAHOTO paJMKaia, YUCITY THIPOKCUIBHBIX TPYNI U TUIY aToMa
yIJIEpOJia, CBSI3aHHOTO C THUIPOKCHWIBHOM TpPyNIOW. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE TUIPOKCWIBHOW Tpynmbl. BiusiHue cTpoeHus
CIUPTOB Ha UX (PU3NYECKUE CBOICTBA. MexMoeKyIsipHas BOJOPOIHAS CBA3b.
I'omonornyeckuii psii IPEAENIbHBIX OJHOATOMHBIX CHUPTOB. M3omepus u
HOMEHKJIaTypa aJIkaHOJIOB, MX 001mast popMmya.

XUMHYeCKHEe  CBOICTBA  aJKaHOJOB. PeakimoHHas  CHOCOOHOCTH
MpEACIbHBIX OJHOATOMHBIX CHUPTOB. (CpaBHEHUE KHCIOTHO-OCHOBHBIX
CBOMCTB OpPraHMYECKHMX U HEOPraHMYECKUX COoeAuHeHuM, copepkammux OH-
TPYIITy: KHUCIIOT, OCHOBaHWH, aM(OTEPHBIX COEAMHEHUHN (BOJbI, CIIUPTOR).
Peakuuu, mnoareepkaaromMe KUCIOTHBIE CBOMCTBA CHIHPTOB. Peakuuu
3aMEIIeHUs] THUIPOKCUIBHOM rpynnbl. MexXMONIeKyJIspHas Jeruaparanus
CIHMPTOB, YCIOBHS 00pazoBaHus TNPOCThIX 3¢upoB. CioxHbie 3PUPHI
HEOPraHMYECKUX U OPraHUYECKUX KHUCIOT, peakUuu dSTepUpHUKaLUU.
OkuclieHre U OKUCIUTEIbHOE IETUAPUPOBAHNE CIIUPTOB.

Cnoco0bl mosiyyeHusi CHUPTOB. ['MIponu3 rajoreHajakaHoB. ['uuaparanus
QIKEHOB, YCJOBHSI €€ TpoBeldeHUs. BoccTaHoBneHHE KapOOHUIBHBIX
COCTUHEHUH.

MeraHon, ero  MNPOMBINUJIEHHOE  MOJYYEeHHE U NPUMEHEHHE B
MpOMBINITICHHOCTH. buosornueckoe neiictBue MetaHosa. Crnenududeckue
CrocoObl TONMYYEHHUS dJTUJIOBOTO crupra. Du3uomorudyeckoe IeicTBHE
3TaHOJIA.

MHoroaromuble cnupThl. M3omepuss M HOMEHKIATypa IIPEACTABUTEIICH

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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IBYX- W TPEXaTOMHBIX CHOUPTOB. (OCOOEHHOCTH XHMHUYECKUX CBOICTB
MHOTOQTOMHBIX CIHUPTOB, HMX KadeCTBEHHOe oOHapyxeHHe. OTIeNbHbIe
MPEICTaBUTENN: JTUJICHTJIUKONIb, TJHMIEPUH, CHOCOOBI UX TIOJy4YeHus,
MIPaKTUYEeCKOe IPUMEHEHHE.

®eHoJ1. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE cTpoeHune (eHona. B3anmuoe
BIIUSTHUE apOMATHUYECKOTO KOJIbIA ¥ TUAPOKCUIHHON TPYTIIIHIL.

XuMmuyeckue cBoicTBa ¢eHoNia Kak (YHKIUS €ro XUMHUYECKOTO CTPOEHUS.
BpomupoBanue ¢eHona (KauecTBEHHAs peakivsi), HUTPOBaHHE (ITUKPUHOBAS
KHCJIOTA, €€ CBOHWCTBa M mnpuMeHeHue). (OOpa3oBaHHME OKpaIIEHHBIX
KoMIUIekcoB ¢ uoHoM Fe*™ Tlpumenenue Qenona. IMonydenue ¢eHona B
MIPOMBIIIIJIEHHOCTH.

PexTudukaiusi cMecu 3TaHOI - BOJA.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

[Ipumenenue cnuproB B MeaunuHe. [Ipumenenune »stanona 70% s
ne3suHpeKIMu pyk, sTaHona 96% 11 ne3uH(pEeKUud MOBEpPXHOCTEH U
obopynosanus. Mcrnonb3oBaHue W30MPONUIOBOTO M ATHIOBOTO CHHUpTa IS
IIPUTOTOBJICHUS TEJIEH.

«Cnoco0bl NoTy4eHHs1 CHUPTOB. AJIKAHOJIBI»

1. WM3yueHwe pacTBOPUMOCTH CHHPTOB B Boje. OKHCIEHHE CIHMPTOB
Pa3INYHOrO CTPOCHUS XPOMOBON CMECHIO.

2. Pemenue 3aa4 Ha M30BITOK U HEJOCTATOK.

3. PaboTa ¢ 00yJaromumMe ¥ KOHTPOIHPYIONMMH MaTepHAIaMH.

KoncyabTanuu no nHAUBUAYATbHOMY NMPOEKTY
dopmynrpoBanue TUNoTe3bl. HaydyHass HOBU3HA W NpaKTHYECKas 3HAUUMOCTh
paboTBhL.

CamocrosiTesibHass paboTa

®eHOJ1. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHue (enona. BzanmHoe
BIIUSTHUE apOMAaTUYECKOTO KOJIbLIA ¥ TUAPOKCUIBHON TPYMIIbI.

XuMHUECKUE CBOMCTBa (eHONa Kak (YHKIHS €ro XMMHUYECKOTO CTPOCHHUS.
bpomupoBanue (enona (kauecTBEHHAsl pEakivs), HUTpoBaHUE (TMTUKPUHOBAS
KHCJIOTa, e€e CBoiictBa u npuMeHeHue). OOpa3oBaHHE OKpallCHHBIX
KOMIIekcoB ¢ noHom Fe’™ Ilpumenenue ¢enona. ITonydenue ¢eHona B
MPOMBIIIICHHOCTH.

Pextudukanusi cMmecu 3TaHOI - BoAa

Tema 1.8.

Conep:xanue y4ye0OHOro MaTepuaJia:

OK 01, OK 02, OK 03,
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AnbIeruasl ¥ KETOHBL.

I'omonornueckne psigbl aJIbAeruI0B U KeTOHOB. [loHATHE 0 KAPOOHUIIBLHBIX
COCMHEHUSIX. DJICKTPOHHOE CTPOCHHE KapOOHWUIIBHOU Tpymmbl. M3oMepus u
HOMEHKJIATypa ajlbJeTUI0B U KETOHOB. PU3NYECKUE CBONCTBA KApOOHUIBHBIX
COEMHEHHIA.

XHMHYecKHe CBOWCTBA aJIbAeruA0B U KeTOHOB. PeakiinoHHasi CHOCOOHOCTh
KapOOHUJIBHBIX COCTUHEHUH. Peakiiuu OKUCIeHNS allbJIeTUI0B, KA4YeCTBCHHBIE
peakuuu Ha anpAeruaHyI0 Tpynmy. Peakiyy noamKoHAeHcauu: oopa3oBaHue
(heHomopopMabIeTHIHBIX CMOIL.

IlpumeHeHne W MOJydYeHHE KAPOOHMJILHBIX coeauHeHMid. [IpuMeHeHue
QIBJIETHIOB ¥ KETOHOB B OBITY M MPOMBIIIICHHOCTH. AJIBJETUIBI U KETOHHI B
npuponae (dupHbie Mmacma, depomonsl). I[lomyueHne KapOOHUIBHBIX
COCIMHEHUI OKHUCICHHEM CHUPTOB, THApATalMeld aJIKUHOB, OKHCIECHUEM
yraeBonopoaoB. OTnenbHble NPEICTaBUTENNM  ANbJIETHIOB M KETOHOB,
cneurpuyeckue croco0bl MX MOTYYESHHUs U CBOICTBA.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COoICpPKaAaHUEC

Hutpans u ero npumeHenue. Mcnoib3oBaHue aleToHa.

«Ilonyyenne kKapOOHHIBbHBIX COeIMHEHUID)

1. HW3yyeHue BOCCTAaHOBUTEJIBHBIX CBOWCTB  albJCTHAOB:  PEAKIMs
«cepeOpsHOTro 3epKanay, BoccraHoBieHHe ruapokcuaa meau (II).

2. Pelrenue 3a/1a4 Ha MPUMECH.

3. PaboTa ¢ 00yJaomumMH U KOHTPOIUPYIONIMMH MaTepHalaMH.

«XHUMHYeCKHe CBOCTBA AJIbAEIrH/10B U KETOHOB)

1. Okucnenue 3TaHoJIa B ATAHAJIb PACKAJIEHHOW MEHON IIPOBOJIOKOM.
2. BzaumoneticTBrue popManpaeruaa ¢ THAPOCYIb(PUTOM HATPHSI.

3. PaboTa ¢ 00y4aomumMH U KOHTPOIUPYIONMMH MaTepHalaMH.

CamocrosiTesibHas padoTa

OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 1.9.
KapOoHOBBIE KHUCTOTHI U UX
MIPOU3BOIHBIC.

Copep:xanue y4eOHOro MaTepuasia:

I'omonornyeckuii psig npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHCJOT.
[TonsiTie 0 KapOOHOBBIX KHUCIOTaX M HMX KiIacCHpUKAIMSA. DJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHME KapOOKCHIIbHOM TpymIbl. ['OMOJOTHYECKH psif
MPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, MX HOMEHKIaTypa H
nzomepusi. MexxMoJeKyIapHble BOAOPOHBIC CBA3H KapOOKCHIIBHBIX TPYII, UX
BIIUSTHUE HA (PU3UYECKHE CBOHCTBA KAPOOHOBBIX KUCIIOT.

XHuMHYeCKHE CBOICTBA KAPOOHOBBIX KHMCJIOT. Peakiuu, WuTIOCTpUpPYIONe

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- [1Py 13
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KHCIIOTHBIE CBOWCTBA M HX CPaBHEHHE CO CBOMCTBAMHM HEOPraHMYECKHX
kucioT. O6pazoBaHue (PyHKIIMOHAIBHBIX MPOU3BOAHBIX KAPOOHOBBIX KHCIOT.
Peakuun srepuduxannu. AHruApHuIbl KapOOHOBBIX KHCIOT, UX MOJyYEHHE U
IIPUMEHEHHE.

Crnoco0bI mosryyeHust KapOOHOBBIX KHCJIOT. OTAeIbHbIC NPEACTABUTEIN H
ux 3HaveHue. OOIIMe COCOOBI MONYUYEHUS: OKUCIICHHE AlIKaHOB, aJKEHOB,
NEPBUYHBIX CNIUPTOB, AJbJETUA0B. BaxHelye npenctaBuTenn KapOOHOBBIX
KHUCJIOT, MX OWOJNOTHYecKas posb, ClIeHU(pUUIECKUe CIIOCOOBI IOJydeHUs,
CBOWCTBA W TMPUMEHEHHWE MYpPaBbUHOH, YKCYCHOW, NaJbMHUTHHOBOW U
CT€apUHOBOM; AaKpPWUJIOBOM M METAKPWIOBOW; OJEWHOBOW, JIMHOJEBOW U
JIMHOJICHOBOM; IIIaBeJIE€BOH; OEH30MHOMN KUCIIOT.

Chaoxnble 3¢upbl. CrpoeHHE U HOMEHKIATypa CIOXHBIX 3(upos,
MEXKJIacCOBasi U30MepUsl ¢ KapOOHOBBIMU KHciI0TaMHU. CriocoObl MOTyUYeHHUS
CIIOKHBIX 3(upoB. OOpaTUMOCTh peakiuu >STepupuKau U (HaKTOPHI,
BIMSIOIIME Ha cMelleHne paBHoBecHs. OOpa3oBaHUE CIOXKHBIX MOJINIPUPOB.
[Mommatunenrepedranar. JlaBcan Kak TpeACTaBUTENb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHHE CII0KHBIX 3(hHUpOB.

Kupbl. Xupsl kak cioxsble 3¢upbl raurepuHa. KapOoHOBbIE KHCIIOTHI,
BXOIIIME B COCTaB JKUPOB. 3aBHCHUMOCTb KOHCUCTCHIIMM >XMPOB OT HX
cocraBa.  XHMMHMYECKHE  CBOWCTBA  JKUPOB:  THAPOJIM3,  OMBUICHHUE,
ruJpupoBaHue. buonoruueckass poib >KUPOB, UX MCIOJIB30BaHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

Coau kapOoHOBBLIX KHCJAOT. Mputa. CrnocoObl  TOJNyYEHHUS  COJICH:
B3aUMOJICHCTBHE KapOOHOBBIX KHUCJIOT C METallaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBAHHUSIMH, COJISIMH; LIEJIOYHON THAPOJIN3 CI0XKHBIX 3(pupoB. XUMH4eckue
CBOWCTBa coJieil KapOOHOBBIX KHCJIOT: THAPOJIM3, PEAKIMU MOHHOTO OOMEHa.
Mpbina, CynHOCTh MOIOMIETO AeicTBUA. OTHOIIEHUE MbLIa K JKECTKOM BOJIE.
Cunternueckue moromue cpenctsa — CMC (meTepreHTsl), UX MpenMyIecTBa
Y HEIOCTATKHU.

B3anmopencTeue pactBopa YKCYCHOM KHCIOTBI C MAarHUEM, OKCHUIOM IMHKA,
ruapokcuaom xenesa (I11), pactBopom kapOoHaTa Kamus U cTeapaTa Kaius.
O3zHakoMJIeHHE ¢ 00pa3liaMu CIIOKHBIX A(DUPOB.

OTHoOIIEHUE CIO0XKHBIX HI(PUPOB K BOAE U OPraHMUECKUM BELIECTBAM.
BriBeieHue KUPHOTO MATHA C TIOMOLIBIO CJIOXKHOTO 3upa.

PacTBOPUMOCTB JKHPOB B BOJE M OPraHUYECKUX PACTBOPUTEIIAX.
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CpaBHEHHE MOIOIIUX CBOMCTB X034iCTBEeHHOr0 Mbuia 1 CMC B 3keCTKOM BOJIE.
PacTBOpHMOCTh pa3in4HbIX KapOOHOBBIX KHCIOT B Boje. B3aumoneiictBue
YKCYCHOUM KHUCIIOTHI ¢ MeTayiamMu. [lorydenne n30aMumoBoro a¢upa yKCyCHOM
KHUCJIOTBI.

CpaBHEHME CTENEHM HEHACBIIIEHHOCTH TBEPAOTO M KUAKOTO KHPOB.
OMbLIeHHE KHpA.

[Tonyuenue MpLIa W W3Y4YEHHE €r0 CBOMCTB: IMEHOOOpa30BaHUS, pEaKIIUHA
MOHHOTO 00MEHa, TUAPOJIH3a, BBIACICHUS] CBOOOHBIX KUPHBIX KHCIIOT.

CamocrosiTesibHas paboTa

Tema 1.10.
[Tomumepsl.

Copep:xanue y4eOHOro MaTepuasia:

Heoprannueckue noaumepsl. [lonnmepsl — npocThie BeLIecTBAa C aTOMHOM
KPUCTAJJIMYECKONW  PELIETKOM: a/NIOTPONHbIE BHUIOM3MEHEHUs YyIyiepoja
(ammas, rpadur, kapbuH, QynnepeH, B3auMOCBI3b THOPHAN3ALNN OpOUTANIeH y
aTOMOB  yrjepoAa C MPOCTPAHCTBEHHBIM CTPOEHUEM  AJUIOTPOIMHBIX
MoIuGUKaIMii); celleH M TeIyp LernodyeyHoro crpoeHus. [lomumepsr —
CJIOKHBIE BEHIECTBA C AaTOMHOM KPUCTAIUIMYECKOM PpEIIETKOM: KBapll,
KpeMHEe3eM (IMOKCHIHbIE COEAMHEHUS] KPEMHHUs), KOPYH] (OKCHUJ aIFOMUHUS)
U aJIFOMOCWJIMKATHI (TI0JIEBBIE LIMAThI, CII0Ja, KaojauH). MuHepasbl U TOpHbIe
nopojsl. Cepa miacTuyeckas.

MuHepanbHOE BOJIOKHO — acOecT. 3Hau€HUEe HEOPTraHMYECKUX MPUPOIHBIX
MOJUMEPOB B (POPMHUPOBAHUU OJHOM M3 T'€OJIOTHUYECKUX 000J0YeK 3eMIu —
JTUTOC(HEPHI.

Opranuyeckne mojumepbl. CnocoObl UX  MOMYYEHMS:  PEAKLUU
MOJIMMEPU3ALMN U PEAKUUM NOJUKOHAeHcauuu. CTpYKTypbl IOJIHMEPOB:
JUHEWHbIE, pa3BETBICHHbIE W MPOCTpaHCTBEHHbIE. CTPYKTypHUpOBaHUE
MOJIMMEPOB: BYJIKaHM3AIUsl KaydyKoB, IyOJieHHe O€JIKOB, OTBEPXKICHUE
MOJIMKOHJICHCALIMOHHBIX ~ nojuMepoB. Krnaccupukanus mHoauMepoB IO
Pa3IUMYHbIM NIPU3HAKAM.

O3HakomiieHHE ¢ 00pasliaMH IJIaCTMAcC, BOJIOKOH, KayyyKOB, MHUHEPAJIOB U
TOPHBIX MOPOJI.

[IpoBepka miacTMacc Ha SJIEKTPUYECKYIO HPOBOJUMOCTb, T'OPIOYECTb,
OTHOLIEHHUE K paCTBOPAM KHUCJIOT, HIEI0YEN U OKUCIIUTEIIEH.

CpaBHeHUE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX IJIACTMACC.
[TonyueHnne HUTEN U3 KaIPOHOBOM WJIM JIABCAHOBOW CMOJIBI.

OO0HapyKeHue XJI0pa B NOJIMBUHIWIXJIOPUIE.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13
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ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

[IpuMeHeHHE TOIUMEPOB B MEAMIIMHE

CamocrosiTesibHas padoTa

Tema 1.11.
VTrieBoanl.

Conep:xanue y4e0OHOro MaTepuaJa:

IMousitue 06 yraesomax. Kiaccudukanus yrieBonoB. MoHO-, TU- H
noJicaxapubl, MPeJCTaBUTENN KaXAOW TPyNIbl YrieBoAOB. buonoruueckas
POJIb YIJIEBOJOB, UX 3HAUEHUE B )KM3HU YeJIOBEKa U 00IIECTBa.
Monocaxapuabl. CTpoeHue MW ONTHYECKas H30MEpHs MOHocaxapuaoB. Mx
KiaccupuKalysg MO YHUCIy aToOMOB yriepoia U mpupoje KapOOHWIbHOMN
rpynnbel.  @opmynel @umepa u  Xeyopca Ui M300paXeHHUS MOJEKYI
MOHOcaxapusioB. OTHeceHne MoHocaxapuaoB kK D- u L-pany. Baxneimue
MpeACTaBUTEIN MOHO3.

I'moko3a, cTpoeHne ee MoJeKydbl W (U3MYEecKue CBOWMCTBA. Tayromepwus.
XUMUYECKUE CBOMCTBA TIJIFOKO3bl: pEAKUUHM II0 AJbJICTUIHOW TpYIIIe
(«cepebpstHOTO 3epKayia», OKHCICHHE a30THOW KHCIOTOW, THUIPUPOBAHHKE).
Peakiuu ri110K03bI KaK MHOTOATOMHOTO CIIUPTA: B3aMMOJIEUCTBHUE TITIOKO3BI C
ruapokcuaom Menu (II) mpu komHaTHOM Temmeparype W HarpeBaHHH.
Paznuunble TuUnbl OpoKeHHs (CHHPTOBOE, MOJOYHOKHCIoe). [moko3a B
npupoge. buosmornueckas poib M NPUMEHEHHE TIIIOKO3bl. PpykKTO3a Kak
n30Mep IOKO3bl. CpaBHEHUE CTPOCHHSI MOJIEKYJIbI U XMMHUYECKHUX CBOMCTB
INIIOKO3bl M (ppykTO3bl. DpYyKTO3a B MPUPOAEC U €€ OUOoJIoTHYecKas poJib.
[TenTo3pl. Pubo3a u ne3okcupnbo3a Kak TMPEACTABUTENH AJIbOTICHTO3.
CtpoeHue MOJIEKYI.

Hucaxapuabl. Ctpoenune aucaxapunoB. Crnoco0d COWICHEHHUS IIMKIIOB.
BoccranaBnuBaromue 1 HEBOCCTAHABIIMBAIOLIME CBOMCTBA JIMCAXapUAOB Kak
ciencTBue cowieHeHus 1ukia. CTpoeHre U XUMUYECKUE CBOMCTBA Caxapo3bl.
TexHonornueckre OCHOBBI TPOU3BOACTBA caxapo3bl. JIakTo3a U MabTO3a Kak
H30MEPBI Caxaposbl.

Monucaxapuapl. OOmee crpoeHue monaucaxapuaoB. CTpoeHHUE MOJICKYJIIbI
KpaxMmaja, aMujio3a U aMuiIonekTuH. dusnueckue CBOMCTBAa Kpaxmala, €ro
HaxOXJEeHUE B TMpUpoAe W Ouoyiornyeckas poiib. [ukoreH. XuMHUYecKue
cBoicTBa Kpaxmana. CTpoeHue 3J€MEHTApHOTO 3BEHA LEJUII0N03bl. BiusiHue
CTpOCHHS TMOJIMMEpPHOW Ienu Ha (u3Mueckue M XUMHYECKHE CBOMCTBa
HeJUTIoN0o3bl.  ['Maponn3  1emmono3bl, o0pa3oBaHUE CIOXKHBIX 3(QHPOB ¢
HEOPraHWYECKMMHU M opraHuyeckuMu  kucinotamu. Ilonstue 00

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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WCKYCCTBEHHBIX BOJIOKHAX: aleTaTHOM IIIeJKe, BHCKo3e. HaxoxneHwe B
pUpojie ¥ OMOJIOTUYECKast PoJib LEJUT0I03bl. O3HaAKOMIICHHE ¢ (PU3MUECKUMHU
CBOMCTBAaMM TJTFOKO3BI (anTeYHas YIaKOBKa, TAOJIETKH).

KucnotHblil ruponns caxapo3bl.

3HaKOMCTBO ¢ 00pa3IaMy MOJIHCAXaPUIOB.

OO6HapyxeHre KpaxMaia ¢ MOMOIIbI0 KaYeCTBEHHON peakinu B MeJe, XJeoe,
HorypTe, MaprapuHe, MaKapOHHBIX HU3ACIHIX, KpyIax.

CamocrosiTesibHas padoTa

KoncyabTanusi 1o MHAMBUAYAJIBLHOMY MPOEKTY
COop u m3yueHwe WHPOPMALMU IO TEME IPOEKTA, TOAOOP JUTEPaTypHI.
CocrapneHue miaHa paboThl, OIIAT0BOE MJIAHMPOBAHUE pabOThI

Tema 1.12.
AMMWHEBI, aMHHOKHCJIOTHI,
OeJIKH.

Copep:xanue y4eOHOro MaTepuaJia:

Kaaccupuxanusi u uzomepusi amunoB. [lonarue 06 amunax. Ilepuunsie,
BTOpUYHBIE U TpeTW4Hble aMmuHbl. Kilaccudukauus amMHHOB 1O THILY
YIIEBOJOPOAHOIO  paAMKaJa M  4YHUCIYy AaMHHOIPyOnn B MOJIEKYJIE.
I'omonoruueckue psasl OpeAesbHbIX aTU(PATUYECKMX W apOMaTHYECKUX
aMHUHOB, N30MEPHSI U HOMEHKJIATYpa.

XHMHYeCKHe CBOHCTBA aMMHOB. AMUHBI KaK OPraHUYE€CKHE OCHOBAaHMS, UX
CPaBHEHME C aMMHAaKOM M JPYI'MMHM HEOPraHMYECKHMU OCHOBAHHUSIMH.
CpaBHEHHE XUMHUYECKUX CBOWCTB aMH(PaTUICCKUX U apOMATUIECKHX aMUHOB.
OO0pa3oBaHue aMua0B. AHWINHOBBIE KpacuTend. [IoHSATHE O CHHTETHMYECKHX
BOJIOKHaX. [lommaMupl ¥ monMaMuHble CHHTETHYECKUE BOJIOKHA.
IIpumenenne u moaydeHue amMuHoB. [lomyuenume amuuoB. PaGorer H. H.
3UHMHA.

AMHHOKHCAOTBHL. [loHATHE 00 aMUHOKMCIOTaX, HX KJIacCUPHUKALMI U
ctpoenue. Omnruueckas  u30Mepusi  o-aMHHOKHCIOT.  HomeHnknarypa
aMUHOKHCJIOT. J/I[BOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT
u ee npuuyuHbl. bunonspueie noHsl. Peakunu kongeHcauuu. [lentunnas cBs3b.
CunTeTnyeckre BOJIOKHA: KampoH, 5SHaHT. Kiaccudukanus BOJOKOH.
[TomyuyeHne aMHHOKHUCIIOT, X IPUMEHEHUE B OHOIOTHYeCcKast Oy HKITHSL.
beakun. benku kak npupoxnHele mnonuMepsl. [lepBuuHas, BTOpHUYHAf,
TpeTUYHasT W 4YETBEPTUYHAs CTPYKTyphl OenkoB. @OuOpwUIspHBIE U
rinoOynsipHble Oenku. XMMHUYecKHe CBOMCTBA OENKOB: FOpPEHUE, JIeHaTypaLys,
TUIPOSIU3, KauyecTBEHHbIE (LBETHBIE) peakuuu. buosornyeckue (yHKIUU
0enkoB, MX 3HaueHue. benku kak koMmoHeHT nuu. [IpoGiema 6GeaKoBOro

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13
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T'OJIOJAHUA U IYTHU €€ pCHICHUA.

«XHMHYecKHEe CBOHCTBA U MOJIyYeHHe AMHUHOBY.

1. Obpa3oBanue coneil anwnuHa. bpomupoBanue anunmHa. OOpa3oBaHue
cosieit rinnuHa. [lonydyenne MeTHOM COJU TIIMIMHA.

2. Pemienue 3a1a4 Ha U30BITOK U HEJJOCTATOK

3. PaboTa ¢ 00yJaromumMu U KOHTPOIHPYIONUMH MaTepHAIaMH.

«AMHMHOKHCJIOTHI. Beaxmy.

1. Menatypauus 6enka. L[BeTHbIE peakiiuy OEIKOB.

2. Pemenue 3aa4 Ha M30BITOK U HEJOCTATOK

3. PaboTa ¢ 00yJaromumMu 1 KOHTPOJIHPYIONUMH MaTepHAIaMH.

CamocrosiTesibHas padoTa

Tema 1.13.
A3zoTcoaepixaiiue
TETEPOLMKINYECKUE
coenuHenys. HykienHoBble
KHCJIOTHI.

Conep:xanue yueOHOro MaTepuaJia

HyxknennoBble KucJa0Tbl. HyKI€HHOBbIE KHCIOTBI KakK IPUPOAHBIE
nonuMepbl. Hykneotuapl, ux crtpoenue, npumepsl. ATO u AJlD, wux
B3aMMOIIPEBPALLEHUE U poJib 3TOro mnpormecca B npupoge. [lonstue IHK u
PHK. Ctpoenne JIHK, ee mepBuuHas u BTOpUuHas CTpykrypa. PadoTer .
Kpuka wu JI. VYorcona. KoMIIEeMEHTapHOCTb a30TUCTBIX OCHOBaHUH.
Perumukarmust JIHK. Ocob6ennoctu ctpoenus PHK. Tunmet PHK u wux
ouosornueckue Qpynkuuu. [lonsatue o TpomuHoM kojne (komone). buocunres
Oenka B )KUBOH KieTke. TpaHcreHHbIe (JOPMBI PACTEHUHN U )KUBOTHBIX.
WzroroBneHne OOBEMHBIX W IIAPOCTEPIKHEBBIX MOJENEH  a30THUCTHIX
TeTEPOLUKIIOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE

['enHas nHxeHepusi 1 OUOTEXHOJIOT U

CamocrosiTesibHas padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13

Tema 1.14. buomoruuecku

Coaep:xxaHue yueOHOro MaTepuaJia

OK 01, OK 02, OK 03,
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AKTHUBHBIC COCAUHCHUA.

®epmenThl. [loHATHE 0 (epMeHTaX Kak O OMOJIOTMYECKHX KaTalu3aTropax
6enxoBoit mpupoabl. OCOOEHHOCTH CTPOEHHUS M CBOMCTB B CpaBHEHHU C
HEOPraHNYeCKUMHU KaTaJn3aTopamH. Knaccudukanns (epMeHTOB.
OcoOeHHOCTH  CTPOEHHsI W CBOMCTB  (DEPMEHTOB: CENEKTUBHOCTh U
3¢ PeKTUBHOCTD. 3aBUCHMOCTh aKTUBHOCTH (PEPMEHTOB OT Temmeparypsl u pH
cpenpl. 3HadeHwe  (EPMEHTOB B  OHOJNOTMM W NPUMEHEHUE B
IIPOMBIIIICHHOCTH.

Buramunsbl. Ilonstie o BuTammuax. VX kimaccuduxanus u oO03HAuEHHE.
Hopma notpebnenus ButaMmuHoB. BogopacTBopumblie (Ha IpuMepe BUTAMUHOB
C, rpynnsl B u P) u sxxupopactBopumsie (Ha npumepe ButaMuHoB A, D u E).
ABUTaMMHO3bI, THIIEPBUTAMHHO3bI U THIIOBUTAMUHO3bI, X MPOQUIAKTHKA.
T'opmonsl. TloHsTHE 0 rOpMOHAX Kak OMOJOTMYECKH AKTUBHBIX BEIIECTBAX,
BBINOJIHAIOLINX SHAOKPHUHHYIO PETYJISALMIO KU3HEICATEIbHOCTH OPraHU3MOB.
Knaccudukanuss TOpMOHOB:  CTEPOMABI, IMPOU3BOAHBIE  AMHUHOKHUCIIOT,
NOJUMENTUAHbIE UM  OenkoBble TOpMOHBL.  OTHENbHBIE IPEICTABUTEIH:
9CTPaINOJI, TECTOCTEPOH, MHCYJINH, aJJpEHAJINH.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUC

JlexapcerBa. [IoHATHE O T€KApCTBAX KAK XMMUOTEPAIIEBTUYECKUX MperapaTax.
Kpatkue wucropuueckue CcBeIEHHUS O BO3HHUKHOBEHHMM M Pa3BUTUU
XHUMHUOTEpanuu. [ pymmsl JeKapCcTB: CyIbGaMuIbl (CTPENTOIH ), aHTHOUOTHKH
(MeHULIWJUIMH), AHTUOUPETUKH  (aclHUpUH), AaHAIBIETHKH  (QHAJIBIHUH).
MexaHu3M JIEHCTBHS HEKOTOPBIX JICKAPCTBEHHBIX IIPEIapaToB, CTPOSHHE
MOJIEKYJI, MPOTHO3MPOBAHHE CBOICTB Ha OCHOBE aHaIU3a XHUMHUYECKOTO
CTpOCHUSI. AHTUOMOTHKH, X KJIacCU(UKAIUS 110 CTPOSHHIO, THUITY U CIIEKTPY
neiictBus. bezomacHble cmocoObl MPUMEHEHHUSI, I€KaPCTBEHHBIE (JOPMBI.
HcnpiTanne pacTBOPUMOCTH aJpeHAIMHA B BOJIC ¥ COJITHOM KHUCIIOTE.
OO6Hapy’keHHe acipruHa B TOTOBOH JIEKapCTBEHHOM hopme.

CamocrosiTesibHas padoTa

OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 1.15. 'eneTnueckas
CBSI3b

Conep:xaHue y4eOHOro MaTepuaJia

Knaccudukanust peakiuii B opranndeckor xumun. Kinaccudukarus peakiuia
0 M3MEHEHHUIO B CTPYKType cyOcTpara (IpUCOEAMHEHHUE, OTIIEIUICHHUE,
3aMelIeHre,  M30MepH3alus) W THIOY  peareHra  (paauKajbHBIC,
HYKJICOPHIIbHBIE, YIEKTPODUIIbHEIC).

«I'eHeTHYecKasi CBA3b OPraHUYECKUX COCIHHEHUID)
1. 3yuyeHue reHeTHYECKOM CBSI3U MEX/ly OPraHUYECKUMH BEIIECTBAMHU.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[TPy O1- [TPy 13
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2. Pemenue 1nienoydex npeBpaIeHN Ha TEHETUYECKYIO CBA3b MEXKY KJIacCaMU
OpTraHUYCCKUX COG,Z[I/IHGHI/II\/JI C COCTaBJIEHHEM Ha3BaHUU OpraHUYCCKUX
COCMHECHUI 1O TPUBHAIBHOM WM MEXKIYHAPOAHON CHCTEMAaTHYECKOM
HOMEHKJIaType. PelieHue pacueTHbIX 3a7a4 [0 YPaBHEHUAM pEAKLUUN ¢
y4acTHUEM OPTaHUYECKUX BEIECTB.

CamocrosiTesibHas padoTa

Paznea 2. O01mas u Heopranuyeckasi XUuMHsl

Tema 2.1.
CrpoeHnue atoma.

Coaepsxkanue yueOHOro MaTepuasa

ATOM — cj0kHas yacTHna. /loka3aTrenabcTBa CIOKHOCTH CTPOEHUS aToMa:
KaToIHBIE M  PEHTICHOBCKME Jy4uH, (oTod(PdeKr, paarnoaKTUBHOCTD,
anextponus. [manerapuas moaens atoma J. Pesepdopaa. CtpoeHue atoma 1o
H. Bopy. CoBpemeHHbIE NIpeACTaBIEHUS O CTpOeHUH aToMa. KopnyckyispHo-
BOJIHOBOH JTyalIU3M YacTHIl MUKPOMUPA.

CocraB aTtomHoro siapa. HykioHbl: IpOTOHBI M HEWUTpoHBL. M30TONBI M
HYKJIUBL. Y CTOWYUBOCTH SIEP.

DJIeKTPOHHasi 000104Kka aToMOB. [loHATHE 00 3IEKTPOHHOH OpOHTAIH U
3JIEKTpOHHOM obJiake. KBaHTOBBIE unCia: riaBHOE, opOUTambpHOE (MMOOOYHOE),
MarHuTHOE M CHUHOBOE. PacnpeneneHue 3J€KTPOHOB IO JHEPreTUYECKUM
YPOBHSIM, IOAYPOBHAM M OpOUTANSIM B COOTBETCTBUM C IPUHLUIIOM
HauMeHbIIeH 3Hepruy, npuHuunoM [laynu u npasunom I'yHaa. DieKTpoHHbIE
KOH(UIypay aTOMOB XUMHUYECKUX HJIEMEHTOB.

CamocTosiTesibHast padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13

Tema 2.2. Ilepuoguyeckuii
3aKkoH M llepnoanyeckas
CHCTeMa XUMHUYEeCKUX

3jnemenToB /..
Menpgeneena.

Conep:xaHue yueOHOro MaTepuaJia

OTKpbITHE TNEPUOAMYECKOT0 3aKoHA. [IpeArnmoCchUTKHA:  HAKOILICHHE
¢dakTonornueckoro Marepuana, paboTel mnpeamecTtBeHHUKOB (M. B.
Hebepeitnepa, A. O. Hlankyprtya, Jx. A. Hetonennca, JI. FO. Meiiepa), cvesn
xuMuKoB B Kapncpys, nmuunoctHeie kadecTBa Jl. M. MenneneeBa. OTKpbITHE
. . MenneneeBbiM [leproauyeckoro 3aKoHa.

Ilepuonnuecknii 3akoH u crpoeHne aroma. CoOBpPEMEHHOE TMOHSATUE
XUMUYECKOTO 3jeMeHTa. 3akoHoMmepHOocTh [. Mosznu. CoBpeMeHHas
¢dbopmynupoBka Ilepuogmueckoro 3akona. Ilepumomuueckass cucrema
cTpoeHue aroma. M30TOmbl, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHE aToMma,
ruOpuan3anysi aTOMHBIX  OpOUTaNEeH. Knaccudukanus XUMHYECKUX
JNEeMEHTOB (s-, p-, d-ayeMeHThI). BaneHTHBIE AIEKTpOHBL. BaleHTHOCTS.
@u3nyeckuii CMBICI MOPSAKOBOIO HOMEpa 3JEMEHTOB, HOMEPOB TPYMIbBI U

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIP6 12
TPy 01- TTPy 13
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nepuoja. Ilepuoanyeckoe M3MEHEHHE CBOWMCTB AJIEMEHTOB: pajdyca aToma;
SHEPTMM HMOHU3AIUU; JJIEKTPOOTpHUIATENbHOCTU. [IpuynHBI  HU3MEHEHUs
METAUNIMYECKUX W HEMETANIMYECKUX CBOMCTB SJIEMEHTOB B Tpylmnax u
nmepuojax, B TOM 4HCIE OONBIIMX ©  CBEPXOOJBIIHUX. 3HAUYCHUE
[Tepronuueckoro 3akoHa u [leproauyeckoil CHCTEMbI XMMUYECKUX IJIEMEHTOB
J. 1. Menpneneesa i pa3BUTUS HAyKA U NOHMMAaHUSA XMMHUYECKON KapTUHBI
MHpA.

CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCHIOB 3JIEMEHTOB
111 nepuona.

«IlepuoanyecKuii 3aKOH H CTPOEHHE ATOMA)

1. CocraBneHue 3JIEKTPOHHBIX KOHOQUIYypalUil aTOMOB XHUMHMYECKHX
3JIEMEHTOB 1—4 mepuooB.

2. XapaKTepuCTHKa XUMHUUYECKHX JIEMEHTOB U X COCHMHEHHH 10 TTOJIOKECHUIO
B [IC

2. Pemrenue 3aaHuii Ha UCTIOJIF30BAHUE XUMUYECKON CHMBOJIMKH U Ha3BaHHI
COCMHEHUI 10 HOMEHKJIIATYPe MEXYHAPOIHOTO CO03a TEOPETHUECKON 1
NPUKITIaJHON XUMUH U TPUBUAIBHBIX Ha3BaHUH JUIS COCTABIICHUS XUMUYECKUX
(opMyJ IByXaTOMHBIX COETUHEHUH (OKCUIOB, CYNIb()UI0B, THAPUIOB U T.I1.) U
JPYTHX HEOPTaHUYECKUX COCAMHEHHUHN OT/EIBHBIX KIacCOB.

«Ilepuoguyeckoe wu3MeHEHHE CBOWCTB JJEMEHTOB: paauyca aToma;
JHEPrUM UOHU3AIUM; FIEKTPOOTPUIATETbHOCTH

1. CpaBHEHHE AIEKTPOOTPHUIATESIIBHOCTH M PAINyCa aTOMOB B MIEPUOIUYECKOM
CHCTEME DJIEMEHTOB.

2. Pemenne 3amau

CamocrosiTesibHas paboTa

Tema 2.3. Ctpoenue
BellecTBa. XUMUYECKast
CBSI3b.

Coaep:xkanue y4eOHOro MaTepuasa

IlonsiTHEe 0 XUMHYECKOH CBSI3U. THIIBI XMMHYECKMX CBS3€H: KOBaJICHTHA,
HOHHAas, MCTAJIJIMYCCKAasa U BOI[OpO,Z[HaH.

KoBanenTHasi xuMuuyeckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHHS ATOU
CBSI3U: OOMEHHBI M JOHOPHO-AaKUENTOPHBIH. OCHOBHBIE MapaMEeTpPhbl 3TOTO
TUTIA CBS3U: JJIMHA, TPOYHOCTH, YTOJ CBS3M WM BaJeHTHBIN yroj. OCHOBHBIC
CBOﬁCTBa KOBaHeHTHOﬁ CBA3U: HACBIILICHHOCTD, HOJISIpI/IE}yeMOCTB )41 HpO‘{HOCTB.
DIEeKTPOOTPUIIATETLHOCTh U KJIaCCHU(UKAINS KOBAJICHTHBIX CBS3EH IO ATOMY
HpI/ISHaKyI HOHSIpHaH " HGHOHHpHaH KOBAJICHTHBIC CBs3HU. HOHHpHOCTB CBsSI3U U
MOJSIPHOCTh MOJIEKyJbl. Crioco0 TepeKphIBaHUs DJIEKTPOHHBIX OpOHTANIeld H

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [TPy 13
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KJIacCU(UKAIMsI KOBAJICHTHBIX CBS3EH IO ATOMY NPHU3HAKY: G- M T-CBS3H.
KpaTHOCTh KOBaJIEHTHBIX CBSi3el M KIACCU(PUKALUSA MX TI0 3TOMY IMPHU3HAKY:
OJIMHApHBIE, IBOWHBIC, TPOWHBIC, TMOJYTOPHbIE. THUIBI KPHUCTAUNIMYECKUX
pPEUIETOK y BEIIECTB C 3TUM THIIOM CBSI3U: aTOMHBIE M MOJICKYJISPHBIE.
®uU3NYECKUE CBOKMCTBA BEIIECTB C ATUMH KPUCTANTMYECKUMHU PEIIETKAMH.
HNonnasn xmmmnueckasi cBsi3b. KpaliHuil ciayuyall KOBaJ€HTHOW MOJSPHON
cBs3u. MexaHu3M 00pa3oBaHUsT MOHHOM CBs3U. MOHHBIE KpHCTAIITUHYECKHE
PEUIETKU U CBOMCTBA BEILIECTB C TAKUMU KPUCTATIAMH.

Mertajmmyeckass XuMudeckasi cBsi3b. OcoOBIM THI XHMHYECKOH CBS3M,
CYLIECTBYIOIIMII B MeTaJlax MW cIjaBax. Ee oTMuuMsg M CXOJCTBO C
KOBAJICHTHOM M HOHHOM cBs3siMH. (CBOMCTBa METaNIMYECKOM  CBSI3H.
Meramnueckue KpUCTANIMYECKHE PELIETKU U CBOWCTBA BEIIECTB C TaKUMHU
KpHUCTaJUIaMHU.

Boaopoanas xumuyeckas cBs3b. Mexanu3m oOpa3oBaHus Takoil cBsi3u. Ee
KJIacCU(PUKAIMS: MEXKMOJEKYISIpHAs W BHYTPUMOJEKYJISPHAS BOJOPOIHBIC
CBs3U. MoJeKyIsipHbIE KPUCTAILIMYECKUE PEIIETKU JIsi 3TOrO THUIA CBSI3U.
®u3nYecKre CBOMCTBA BEIIECTB C BOJOPOJHOM CBA3BIO. buonorndeckas posib
BOJOPOJHBIX CBSI3ed B OpraHu3aldd CTPYKTyp OuomonumepoB. EnunHas
NpUpoAa XUMMHUUYECKUX CBSI3€H: HAIIMYME PA3JIMYHBIX THUIIOB CBSI3€ B OJTHOM
BEILIECTBE, MEPEX0]] OJTHOTO TUIIA CBSI3U B APYroM U T. 1.

«Buabl XMMHMYECKOH CBSI3U: KOBAJeHTHass (OOMEHHBbIi H [IOHOPHO-
aKIEeNTOPHbLIA MeXaHM3Mbl 00pa3oBaHMsi), HOHHAfl, MeTA/LIMYeCKas,
BOJIOPOJIHASN»

1. Pemienue 3aa4 Ha onpeieJIeHUE TUIIA XUMUYECKOM CBSI3H.

2. Pemenue 3amay Ha HaxXOXKAeHUE OOBEMHON U MAacCCOBOM [IOJIM KOMIIOHEHTOB
CMECH, MaCCOBOM 10U IIPUMECEM.

CamocTosiTesibHasA padoTa

Tema 2.4. CteneHn
OKHUCJICHUSA

Conep:xaHue yueOHOro MaTepuaJia

Crenenb okuciaenus. OrnpeneiacHuss TMOHITHH «CTENEHb OKHUCIICHUSD.
CpaBHEHUE CTCIICHW OKHUCJICHHS W BalleHTHOCTH. OTmpenelieHne CTeleHH
OKHCIICHHSI O3JICMEHTOB B OWHapHBIX M OpPraHMYECKHX COCTUHCHUSX.
Cocrasierne Gopmyn OMHAPHBIX COCTUHEHHH, OOINK CITOCOO MX HAa3BaHMIA.
buHapHble COCIMHEHHMS METAJIOB W HEMETAJUIOB: OKCHIbI, XJIOPHIBI,
cynbhuns! 1 ip. CocTaBiieHne UX HOPMYIL.

CamocTosiTesbHast padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13
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KoHcyabTanus 1o HHIMBUAYAJIHLHOMY NMPOEKTY

CTpykTypa WuCCIeIoBaTenbCKoi paboTel. TpeOoBaHUS K CONEPKAHUIO H
odopmiteHHI0. SI3BIK U CTHIIb TEKCTa MCCIICIOBATEILCKON paboThl. PaboTa Han
BBCIACHHUECM.

Tema 2.5. Knaccuduxarus
BemiecTB. [IpocTeie
BEILECTBA.

Coaep:xaHue yueOHOro MaTepuaJia

Knaccupukauusa Heopranmyeckux BemecTB. HoMmeHkiatypa u Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB HCXOJS M3 HUX XUMHUYECKOH (HOpMynbl WU
COCTaBJICHME XHUMHUYECKOW (OpPMyJIBI HUCXOJs W3 Ha3BaHUS BEIIECTBA IO
MEXIYyHapOOHOM M TpPUBHUAIBHONM HOMeEHKIaType. IIpocTeie M CllOXKHBIE
BEIIECTBA. Oxcunel, wx kinaccudukamus. [uapokcuasl (OCHOBaHUS,
KHCIIOPOJICOICPKAIIIME KUCIOTHI, aM(OoTepHble TUAPOKCHUIBI). KHCIOTHI, HUX
knaccudukanus. OcHoBanus, uxX kiaccupukamus. Conm cpeiHue, KUCIBIE,
OCHOBHBIE U KOMILUIEKCHBbIE. KpucTamioruaparsl.

Memannot. [lonoxeHne METAIJIOB B TIEPUOIUUECKON CUCTEME U OCOOEHHOCTH
CTpOeHHUs ux aToMoB. [IpocThie BenecTBa — METANJIbl: CTPOCHHUE KPUCTAIIIOB
Y METAJNINYECKasi XUMUYECKas CBSI3b. DJIEKTPOXUMUUYECKHUUN Psifl HAPSHKEHUS
MetaoB. Obiue pusndeckre cBOMCTBA METAIIIOB M UX BOCCTAHOBUTENIbHEIE
CBOMCTBA: B3aUMOJICMCTBHE C HEMETaUIaMH (KHUCIOPOAOM, TajlOTeHAMH,
Cepoli, a30TOM, BOJOPOJIOM), BOJIOH, KHCJIOTaMH, pacTBOpaMH COJEH,
OpPraHWYECKMMHU BEIIECTBAMHU (CIHpPTaAMH, TajoreHaIKaHaMH, (HEHOJIOM,
Kucnotamu), mienodamMu. OKCUABI U TUAPOKCHIBI METAIIOB. 3aBHCHUMOCTh
CBOMCTB ATHUX COCIUHEHUW OT CTENECHEW OKHCICHHUS METAJJIOB. 3HAa4YeHUE
METAJUIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3uss meramnoB. Ilonatue koppo3un. XuMHUYECKass KOPpPO3Hs.
DnexTpoxuMuueckas Koppos3us. CrocoObl 3aluThl METAIOB OT KOPPO3HH.
UepHast v IBETHasI METAJLTYy PTHUs.

O0mme cmocodbl moMydYeHHs: MeTaJIoB. MeTtamasl B NpUpOJE.
Mertamtyprusi ¥ €€ BUJIIbI: TUPO-, TUJIPO- U ICKTPOMETALTYPrHusi. DIEKTPOIU3
pacIiyiaBoB M pacTBOPOB COEIAMHEHMM METAIJIOB M €ro IMPaKTHYECKOE
3HAYEHUE.

Hememannw. Ilonoxenue HemerauioB B Ilepuonnueckon cucreme,
0COOEHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPUIIATEILHOCTh. braropoansie
ra3pl. JJIEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJIHBIX Ta30B U OCOOEHHOCTH HX
XUMUYECKUX U (PU3UYECKUX CBOMCTB. Hemeramnsl — mpocThie BemecTBa. Mx
ATOMHOE M MOJICKYJISIPHOE CTPOEHHE UX. AJUTOTponusi. XMMHYECKHUE CBOMCTBA

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[TPy O1- ITPy 13
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HemeTauioB. OKHUCIHUTENbHBIE CBOMCTBA: B3aUMOJCHUCTBUE C METAJJIAMH,
BOJIOPOJOM, MEHEE OHIIEKTPOOTPUILIATEIIbHBIMA HEMETAJJIaMU, HEKOTOPBIMU
CIIOKHBIMU BELIECTBaMH. BOCCTaHOBHUTEIBHBIE CBOWCTBA HEMETANIOB B
peakuusx ¢ GTopoM, KUCIOPOIOM, CIOKHBIMH BEIIECTBAMU — OKHUCIUTEISIMU
(a30THOM U CepHOI KUCTOTaMH | JIp.).

OzHakoMJieHHE C OO0pas3laMu MPEJCTaBUTENCH KIACCOB HEOPTaHMYECKUX
BEILIECTB.

OszHakoMyieHHEe C oOpa3laMu TMPEACTaBHTENCH KJIacCOB OPTaHUYECKUX
BEILIECTB.

O3HakoMIJIEHHE C KOJIJIEKIIUEH py.

[Tony4yenue kucinopoaa u ero CBOMCTBa.

[Tony4yenue BOOpOIa U €10 CBOKCTBA.

[Tony4yenue naacTUUecKor cepbl, XUMUYECKHE CBOMCTBA CEPHI.
B3anmMopeicTBre METAIIIOB € pacTBOPaMU KHUCIIOT U COJIEH.

CBoiicTBa yriis: aAcOpOIIMOHHBIC, BOCCTAHOBUTEIIHHBIC.

B3aumopeicTBue NUHKA UM aJTIOMUHUS C pACTBOPAMU KUCJIOT U IIEIOYEH.
OkpammBaHve IUIAMEHM KaTMOHAMHU WICJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJJIOB

«XMMHUYeCKHe CBOMCTBA METAJJIOB U HEMETAJJIOB)

1. B3auMogeicTBrE METAJII0B C BOAOM, KUCIOTAMH U COJIIMU

2. B3auMoJieiicTBME HEMETAJIOB C TPOCTHIMU M CJIOKHBIMH BEIIECTBAMU

3. Pemienne SKCHnepUMEHTANbHBIX 3aJady MO CBOWCTBAM XHMHYECKUM
CBOMCTBaM METAJJIOB M HEMETALIOB, MO PACIO3HABAHHIO U TOJYYCHHIO
COCIMHCHMI METaIOB 1 HEMETAJIOB.

CamocrosiTesbHas padora

Tema 2.6.
OCHOBHBIE KJIaCCEI
HCOpF&HH‘I@CKI/IX nu

OpPraHUYECKUX COCTUHEHUIA.

Conep:kanue y4e0HOIro MaTepuaJa

Bonoponnbie coenmHeHuss  HeMerasioB. IlosydyeHne ammuaka U
XJIOPOBOJIOPOJa CUHTE30M U KOCBEHHO. Pusnyeckue cBoiicTBa. OTHOILIEHUE K
BOJI€: KUCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxkcuapl W aHruapuiabl KapOoHOBBIX Kucjaor. Heconeobpasyromme u
cojeobOpa3zyromue okcuabl. KucioTHble okcuabl, uX cBoicTBa. OCHOBHBIE
OKCHJIBI, UX CBOHCTBa. AM(DOTEpHBIE OKCHIBI, UX CBOHCTBA. 3aBHCHMOCTH
CBOWCTB OKCHJIOB METAJJIOB OT CTENEHU OKUCICHHs. AHIMIPUIBI KAPOOHOBBIX
KHMCJIOT KaK aHAJIOTU KUCJIOTHBIX OKCHJIOB.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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Kuciorsl opranuveckne ¥ Heopranmdeckue. KucioTrel B cBeTe TeOpuUH
ANEKTPOIUTUYECKON Aucconuanui. KHCIoTbl B CBeT€ NPOTOIMTHYECKON
teopuu. Knaccudukanus opraHmdeckux M HeopraHudeckux kuciaor. OOuue
CBOMCTBA KHCJIOT: B3aMMOJICUCTBHE OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT
C MeTaJUlaMH, OCHOOBHBIMM U aM(OTEpHBIMH OKCHJIAMU U TUIPOKCHIAMHU,
colsiMM,  oOpa3oBaHHMe  CIOXHBIX  3(upoB. OcoOEHHOCTH  CBOWCTB
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

OcHoBaHMs OpraHuvyecKue M Heopranmdeckue. OCHOBaHUS B CBETE TEOPUU
3IEKTPOJUTUYECKON auccounranvi. OCHOBAHMS B CBETE NPOTOJIUTHYECKOU
teopuu. Kiaccudukamnust opraHM4ecKMX W HEOPraHWYECKUX OCHOBAHUHU.
XUMHUYECKUE CBOMCTBA IEJIOYEH W HEPACTBOPUMBIX OCHOBaHMil. CBOWCTBa
OCECKUCIIOPOAHBIX OCHOBAaHMI: aMMUaka W AaMHHOB. B3anMmHOe BIHsSHEE
aTOMOB B MOJIEKYJIE aHUJINHA.

AM¢oTepHble  OpraHHYecKHe M  HeOPraHMYecKHe  COeJIMHEHMS.
AMdoTepHbIE OCHOBaHUSI B CBETE MPOTOJUTHYCCKON Teopuu. AMPOTEPHOCTD
OKCH/IOB U THUAPOKCUIOB IEPEXOJHBIX METAJIOB: B3aUMOJEHUCTBUE C
KHCJIOTaMU U IIEJI0YaMHu.

Coim. Knaccudukanmss u xumuueckue cBoiictBa comeil. OcoOGeHHOCTH
CBOMCTB COJIEN OPraHMYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eHeTnueckas cBSI3b MEKAY KJIACCAMH OPraHUYECKHX U HEOPraHUYEeCKHUX
coeqHeHui. [loHsATHE O TEHETHUYECKOW CBSI3M M TEHETHUYECKUX psAgax B
HEOPTraHMYECKOM M OpraHu4Yeckoi XUMHHU. | 'eHeTmueckue psabpl MeTayia (Ha
puUMepe KaJlbIMs M jKelie3a), HeMeTauia (Cepbl U KPEMHHUS), TEPEXOJTHOTO
snemeHTa (uuHKa). ['eHeTHueckwe psiAbl M TEHETHYECKass CBS3b B
OpraHN4eCcKOr XMMHUH. ENMHCTBO MHpa BEIIECTB.

Peakmust «cepeOpstHOTO 3epKaiay Ak MypaBbUHON KUCIIOTHI.
B3anmopeiictBue pactBopa THIPOKCHIA HATPUS C KHUCIOTHBIMU OKCHIAMH
(oxcugom ¢dochopa (V)), ampoTepHBIMH THUAPOKCHIAMH (THAPOKCHIOM
[IMHKA).

B3aumoneiicTBue amMMmuaka ¢ XJIOPOBOAOPOIAOM M BOJOH. AHAJIOIMYHO JUIS
METHJIAMUHA.

B3aumoneiicTBue aMMHOKUCIIOT ¢ KUCIOTaMU M mienodaMu. OcCyliecTBIEHUE
MEPEXO0/I0B:

Ca — CaO — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4
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Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

[Tony4yenue u cBOMCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa CONSTHOM, cepHOil (pa30aBICHHOI) H YKCYCHOM KHUCIIOT.
B3aumopeiictBue tuapokcuga Hatpus ¢ coisimMu (cyiabdarom memm (I1) m
XJIOPUAOM aMMOHHS).

«Okenapl. XuMHYeECKHe CBOMCTBA OKCHI0B»

1. CoctaBieHue ypaBHECHUN XMMHYECKUX PEAKIUN C y4aCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX BEILIECTB: OKCUJA0B METAJIJIOB M HEMETAILIOB.

2. Pemienne pacuyeTHbIX 3aa4.

«OcHOBaHUSI  OpraHM4YecKMe M  HeOpraHuveckue. Am¢orepHbie
OpPraHuYecKue U HeOPraHu4ecKue coeIMHeHUsD)

1. Pa3noxeHne ruipokcuia MeIu.

2. [Monydyenne n ampoTepHBIC CBOMCTBA THAPOKCHIA ATFOMUHUS.

«Kneaorbn»

1. [Tony4yeHue XJI0pOBOIOPOAA U COJITHOM KUCIIOTHI, X CBOMCTBA.
2. Ilonyyenne amMmmuaka, €ero CBOMCTBA.

2. Pemienune pacueTHbIX 3a7ad.

3. PaboTa ¢ 00y4aomumMH U KOHTPOJIUPYIOLIMMH MaTepHalaMH.

«Coymn. T'eHernyeckasi CBfi3b MEKIY KJIACCAMHM OPraHHYeCKHX H
HEOPraHU4YeCcKHX COeUHEeHMI»

1. Pemienue nenovyek XuMU4eCKUX ypaBHEHUN

2. PaboTa ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIUMHI MaTepUaTaMu.

CamocrosiTesibHass pabora

Tema 2.7. KommniiekcHbie
COEIMHEHN

Coaep:xxaHue yueOHOro MaTepuaJia

KoMmiuiekcooOpa3oBanne HW  KOMIUIEKCHbIe coeauHeHusi. CTpoeHue
KOMIUICKCHBIX ~COEQUHEHHI: KOMILIeKcooOpa3oBaTelib KOOPIWHAIMOHHOE
YUCJIO, JUTAaHAbl, BHYTpeHHs s u BHemHss cdepol. Knaccudukanus
KOMIUIEKCOB:  XeNaThl,  KaTUOHHbIE, = AHUOHHBIE U  HEUTpaibHbIE,
AKBaKOMIUJIEKCHI, aMMHaKaThl, KapOOHWIBl MeTaioB. HomeHknaTtypa
KOMIUIEKCHBIX COEIUHEHHH M HMX XUMHYECKHe CBOWCTBa (Ha mpUMeEpe
THAPOKOMIIJIEKCOB IIMHKAa W aJIOMUHMHHMS). Jlucconmamnus KOMIUIEKCHBIX
coenuHeHni. [lomyueHne KOMITJIEKCHBIX OPTraHMYECKHMX M HEOPraHWYeCKUX
COCTUHEHUH.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

3HaueHUE KOMIUJIEKCHBIX COEAMHEHHWH M UX pojb B mpupone. [IpumeHeHue
KOMILUIEKCHBIX COCIMHEHUI B MEAMIIMHE.

CamocrosiTesibHas padoTa

Tema 2.8.
XUMHYECKUE PEAKIUU.

Coaep:xaHue yueOHOro MaTepuaJia

[lTonsatne o XuMHYecKOoW peakuuu. Peaknwm, wuaymue 0€3 H3MEHEHUs
KAueCTBEHHOI0 COCTaBa BEIIECTB: AJUIOTPONM3AalMs U HM30MEpHU3aLus.
Peakuyu, uaynie ¢ M3MEHEHHMEM COCTaBa BEIIECTB: IO YUCILY U XapakKTepy
pearupyromux U 00pa3ylomuMXcsi BelIecTB (Pa3loKeHUs, COCIMHEHUS,
3aMelleHusi, OOMeHa); MO M3MEHEHHUIO CTENEeHEW OKHUCIECHUS DJIEMEHTOB
(OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE U HEOKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakmum); mo TeroBoMmy 3dhdexTy (3K30- W IHAOTEpMHUYECKHE); Mo ¢aze
(roMo- ¥ TeTeporeHHbIe); M0 HAMpaBICHHUIO (0OpaTHUMbIE B HEOOPATUMEIE); TI0
UCIOJb30BAHUIO KaTalu3aropa (KaTaJUTUYeCKHEe U HEKaTATUTHUYECKHUE); IO
MEXaHU3My (paJuKaJIbHbIE, MOJEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTHL NMpOTeKAHUS XMMUYECKHUX peakuuil. BHyTpeHHss sHeprus,
sHTaNbIMA. TeruioBod 3¢ddekr xumuueckux peakuuit. TepmMoxumHuUyecKue
ypaBHeHus. CTaHJapTHas SHTAJIBIUS PEAKIUi 1 00pa30BaHuUs BEUIECTB. 3aKOH
I'. K. 'ecca u ero cienctBusi. DHTPOIHUS.

Cxopoctb xumu4yeckux peakuuid. [Tonstue o ckopoctu peakuuii. CkopocTb
TOMO- M T€TEPOreHHON peakuuu. JHeprus akTuBaluu. MakTopsl, BIUSAIOLIUE
Ha CKOPOCTh XUMHYECKOM peakumu. [Ipupoma pearumpyrommx BeIIECTB.
Temnepatypa (3axkon Banrt-I'odda). Konmentpamms. Karamuzatoper u
KaTajJu3: TOMO- U T€TEPOTreHHbIN, UX MEXaHU3Mbl. DEPMEHTHI, UX CPABHEHHE C
HEOPraHWYECKHMH KaTalM3aTOpaMU. 3aBHUCHUMOCTb CKOPOCTH PpEaKIMi OT
MTOBEPXHOCTU CONPUKOCHOBEHHUS PEArupyroluX BEIECTB.

O0paTuMOCTh XMMHYECKHX peaknuil. XuMn4yeckoe papHoBecue. [lonsatue
0 XMMHYECKOM paBHOBECHM. PaBHOBECHbIE KOHLEHTpalUud. /[MHAMHUYHOCTH
XMMHYECKOr0 paBHOBeCHS. DaKTOpHI, BIMAIOIINAE HA CMEILEHUE PaBHOBECHS:
KOHIIEHTpalus, AaBjieHue, reMneparypa (npunuun Jle [llarensbe).

CamocTosiTesibHasi padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13

Tema 2.9.
JlucniepcHbI€ CUCTEMBI.

Conep:xanue yueOHOro MaTepuaJia

IlonsiTne o qucnepcHbIX cucremax. Krnaccudukanus AUCIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperatHoro COCTOSIHUS —JUCHEPCUOHHOW cpeabl H
JacriepcHO das3pl, a Takke 1o pasMmepy uxX uactul. ['pyOomucmnepcHble

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2
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CUCTEMBI: SMYJIbCUH U CYCHEH3UU. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJIOUIHbIE
(301 M TenM) W HMCTUHHBIE (MOJICKYJIIPHBIC, MOJEKYJSPHO-UOHHBIE U
noHueie). Oddexr Tunmans. Koarymamuss B KOUIOMTHBIX pacTBOpax.
Cunepesuc B Telsix.

3HayeHMe AWCNEPCHBIX CHCTEM B JKHBOW M HEXXUBOW mpupoae H
NPAKTHYECKOH KM3HN YeJ0BeKa. OMYJIbCUU U CYCIIEH3UH B CTPOUTEILCTBE,
MUIIEBON MPOMBIIIJIEHHOCTH, KOCMETHKE. brojornueckue u TeXHOJIOTHYECKUE
30/1M. 3HAuU€HWE Tejell B OpraHu3aluu S>KMBOW MaTepuu. buosornyeckue,
numieBsle, kocMmerndyeckue renu. CuHepe3nc Kak (DakTop, Onpeaesstonuil
CPOK I'OJJTHOCTH IPOAYKIIMH HA OCHOBE TEJIEi.

[TonydyeHue cycneH3uu cepbl U KaHU(OIH.

[TonmyuyeHne aMyIbCUU PACTUTEIBHOTO Macia u OeH3071a.

[Tonyuenue 30551 kpaxmaia. [lomyuenue 3055 cepbl U3 THOCYIb(aTa HATPUS.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

OMyNbCUH U CYCHEH3UM B MEIUIMHCKOW NMPOMBINUIEHHOCTH. MeauIMHCKHIE
30/1M. 3Ha4YeHHE Teiell B OpraHu3alMy KMBOW MaTepuu MeauIMHCKHUE Tellu.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKUN CHHEPE3HC, €r0 3HAYCHHUE.

CamocrosiTesibHas padoTa

KoncyabTanusi o MHAMBUAYAJIBLHOMY MPOEKTY
Pabora Hag OCHOBHBEIM conepkaHueM padoThl. COCTaBICHHE TE3UCOB TEKCTA.
OdopmiieHne TeKCTOBOM yacTu paboThI O TPeOOBAHUIM YUE€OHOTO 3aBeIeHUS

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13

Tema 2.10.
PacTtBOpBI.

Conep:xanue yueOHOro MaTepuaJia

IlousitTHe o0 pacrBopax. @PU3MKO-XMMHYECKAs IPUPOJA PACTBOPECHUS H
pacTtBOpoB. B3ammoneicTBHE pacTBOPUTENS M PACTBOPEHHOIO BEILECTBA.
PactBopumocTs BemecTB. CriocoObl BBIpaXEHUsT KOHLEHTPAIMH PAaCTBOPOB:
MaccoBasi 10Ji paCTBOPEHHOI'O BelecTBa (IIPOLIEHTHAs ), MOJIIpHAsl.

Teopusi 3JIEKTPOJUTHYECKONH aucconuanuu. MexaHu3Mm JuccouHaluu
BEILECTB C PA3JIMYHBIMU TUIIAMH XMMHUYECKHUX CBSI3eM. BKilag pycCKuX y4eHbIX
B pa3BUTHE NPEICTABICHUN 00 3IEKTPOTUTHUECKON nuccoruanui. OCHOBHBIE
MOJIOKEHUsT ~ TEOpUM  DIIEKTPOIUTHYECKOM  nucconmanuu.  CrerneHb
AJIEKTPOIUTUYECKON TUCCOIMAUU U (aKTOpbl €€ 3aBUCUMOCTH. CHIIbHBIE H
cpeaHue eKTposnThl. Jluccormanus Boasl. Bonopoansiil moka3arens. Cpena
BOJIHBIX PAacTBOPOB 3JIEKTPOJHUTOB. Peaknuu oOMeHa B BOAHBIX PacTBOpax
3JEKTPOJIUTOB.

I'uaposn3 kak 00MeHHbIH npouecc. HeoOpaTumblid rHIpOIN3 OpraHMuECKUX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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U HEOPraHWYEeCKUX COECJUHEHMH M €ro 3HAa4eHUE B IPAKTHYECKOM
NesITeIbHOCTH uenoBeka. OOpaTumblii ruaponu3 coned. CTymneH4artbli
rugponus. Ilpaktudeckoe nmpuMeHeHHe ruapoaunsa. ['Maposnns opraHuuecKux
BemiecTB (OEIKOB, JKUPOB, YIJIEBOJOB, MOJUHYKIEOTHAOB, AT®) u ero
Ouosiornyeckoe M TNpakTU4eckoe 3HadeHue. OMblIeHHE >XUpoB. Peakuus
TepUPHUKALHH.

CpaBHeHUE JEKTPONPOBOAHOCTH PACTBOPOB NEKTPOIUTOB.

CMerienue paBHOBECHS TUCCOIUAIINN CITA0BIX KUCIIOT.

WHaukaTopel 1 M3MEHEHNE UX OKPAcKH B pa3HbIX cpejiax.

CepHOKUCIIBINA U (pepMEHTATUBHBIN THAPOIIU3 YTIIEBOIOB.

I'mpponns kapOoHATOB, Cylb(ATOB M CHUIMKATOB IIEJOYHBIX METAJJIOB;
HutpaToB cBuHUA (I1) mnu uuHKa, XJI0pHIa AMMOHUS.

XapakTtep JUCCOLMALNYU Pa3IMYHBIX THIPOKCHIOB.

[IpuroToBieHue pacTBOPOB Pa3IMYHBIX BUIOB KOHIICHTPALIUU

«Peakuuu HOHHOTO 0OMeEHa»

1.CocraBnenne peakuuii HOHHOTO oOMeHa. OOpaTHMble W HEOOpaTUMBbIC
peaKkuuy HOHHOTO OOMeEHa.

2. PaboTta ¢ 00yyaromuMi 1 KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

«'mapoams»
1. Pemienue 3a1a4 Ha onpenenieHre Tumna ruaposnsa u pH-cpeasr pacTBopoB.
2. Pabota ¢ o0y4aronuMu 1 KOHTPOJIUPYIOIIUMHU MaTepUaAIaMHU.

«Cnoco0bl BbIPaKeHUS] KOHLUEHTPALlMH PACTBOPOB: MaccoBasi /10JIA
PAaCTBOPEHHOr0 BelecTBa (IPOLEHTHAN), MOJIAPHAS»

1. PemeHue 5SKCHEpUMEHTANIbHBIX W PpACUYETHBIX 3aJady Ha BbIYHCIECHUE
MacCOBOM JI0JIM U MAcChl BEIIECTBA B PACTBOPE.

2. PaboTa ¢ 00y4aromuMu 1 KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

«CMmelIMBaHUE PACTBOPOB PA3HOH KOHIECHTPALUN

1. Pemrenne SKCHCPUMCHTAJIBHBIX W PACUYCTHBIX 3aJa4 Ha IMPUIOTOBJIICHUC
pPacTBOPOB (CMEIIMBAaHUE PACTBOPOB PAa3HOM KOHIICHTPALIUN).

2. Pemenue OKCIICPUMCHTAJIBHBIX W PACUCTHBIX 3aJa4 Ha MOJIPHYIO
KOHIIEHTPALIUIO PACTBOPOB.

3. PaboTa ¢ 00yJaromumMe ¥ KOHTPOJIHPYIONIMMH MaTepHaAIaMH.

CamocTosiTesbHast padoTa

Tema 2.11. OKuUCIUTEIBHO-
BOCCTAaHOBUTEIILHEIE

Conep:kanue y4e0HOIro MaTepuaJa

OKHCINTEIBLHO-BOCCTAHOBUTEILHBIE PCAKIIUH. CreneHb  OKHMCJICHHS.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

40




PEaKIMH.
DNEKTPOXUMHUYECKHE
MIPOLIECCHI.

BoccranoButenu un okucnurenu. OKuCIeHHEe W BOCCTaHOBJICHHE. BakHeimme
OKHUCJIIUTECIN U BOCCTAHOBUTCIIN. BOCCTaHOBI/ITeHLHBIe CBOﬁCTBa MCTAJIJIOB —
NpoCThIX  BemecTB. OKUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMCTAIJIOB — HpOCTBIX BCIICCTB. BOCCTaHOBI/ITeJIBHBIe CBOfICTBa BCIICCTB,
00pa3oBaHHBIX JIEMEHTAMH B HU3IICH (OTPUIIATEIILHOMN) CTETICHH OKHUCIICHUS.
OKI/ICJII/ITGJILHBIG CBOﬁCTBa BCIICCTB, O6p330BaHHBIX 3JICMCHTAMHU B BBICIHGfI
(TIOJTOXKUTEITBHOM ) CTENECHU OKHCJICHHS. OKHCIUTETbHEIE n
BOCCTAHOBUTCIIbHBIC CBOﬁCTBa BCIICCTB, 06paSOBaHHLIX 3JICMCHTAMHU B
MMPOMEXKYTOYHBIX CTETICHSIX OKHCIICHHS.

Kunaccnpukanusi oKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaknuil. Peakuun
MEKaTOMHOTO M MEKMOJICKYJSIPHOTO OKHCJIEHHUS-BOCCTAHOBJICHUS. Peakimm
BHYTPUMOJIEKYJIIPHOTO OKHCJIECHUA-BOCCTAHOBICHHUSL. Peaxuu
CaMOOKHCJICHUS-CAMOBOCCTAHOBJICHHS (TUCIIPOTIOPITMOHUPOBAaHMSI). MeToabl
COCTaBJICHUS ypaBHeHI/Iﬁ OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKquI.
Meron  anekTpoHHOro OanaHca. BiusHme cpempl Ha  MPOTEKAaHHE
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX HpOI_[eCCOB.

XuMUYeCKHEe MCTOYHHUKH TOKA. ODJIEKTPOJHBIE TMOTEHIMANbl. Psn
CTaHJAPTHBIX  DJEKTPOJHBIX IOTEHUUAIOB  (DJIEKTPOXUMHUUYECKUN Pt
HaIpspDKEHUH MeTaiioB). ['anpbBaHWYECKHE SJIEMEHTHI M IPUHITUIIBI KX PAOOTHI.
CocraBieHue rajJbBaHUYECKHX 3JIeMeHTOB. OOpa3oBaHMe TaJbBaHUYECKUX Tap
NP XUMHYECKHUX Tporeccax. | aJTbBaHMUECKUE 3JIEMEHTHI, MPUMEHSIEMbIC B
KHU3HHU: CBUHIIOBAs aKKyMYyJIATOpHas Oarapes, HHUKeIb-KaJMHUEBbIE OaTapew,
TOIUIMBHBIE 3JIEMEHTEI.

DJIeKTPOJIHN3 PACILUIABOB M BOJHBIX PACTBOPOB 3J1eKTPOJIMTOB. [Ipoiecchl,
MPOUCXOAIIME Ha KaToJe ¢ aHoJA€. YPaBHEHHUS DJICKTPOXUMHUYECKHUX
IIPOLIECCOB. JIEKTPOJIN3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU DJIEKTPOJAMHU.
DONeKTpoNM3  BOJHBIX  PAaCTBOPOB C  PACTBOPUMBIMH  AJICKTPOJIAMH.
[IpakTueckoe mnpuMeHeHHe »diekTposinza. [IpakThueckoe MNpUMEHEHHE
AJICKTPOJIM3a MJIsi TIOJYYCHUS] MICIOYHBIX, IICIIOYHO3EMEIBHBIX METAUIOB H
AJTFOMHUHUA.

BzaumopeiicTBe METAIUIOB C HEMETAUIaMH, a TaKKe€ C PaCTBOPAMH COJIEH U
pacTBOpamMu KUCIIOT.

BzaumopeiicTBue cepHO U @30THOM KUCIIOT C MEJIBIO.

OxucauTenpHble CBOMCTBA IIEPMAHIaHATa KaJlusl B pa3JIMYHbIX CPEAAX.

«3.]'IeKTpO.]'[I/13 pacijiaBoB M BOAHBIX PACTBOPOB 3JEKTPOJUTOB»

JIP 01- JIP 07

MP 01- MP 03
IIP6 01- TIP6 12
TPy 01- TTPy 13
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1. Pemienue 3a1a4 o teMe «DJIEKTPOJIU3»
2. Pabota ¢ 00y4aomuMH U KOHTPOJIUPYIOIIUMH MaTepHalaMH.

CamocrosiTesibHas padoTa

KoncyabTanusi 1o MHANBUAYAJIBLHOMY MPOEKTY 2
3aKIIOYUTENbHBIN  3Tanm  paboThl Haa mpoekToM. [loAroroBka BBIBOJOB
(3aKJIFOUEHHS ) TIO pe3yJIbTaTaM BBITIOJIHEHHS pabOThI
Tema 2.12. Coaep:xaHue yueOHOro MaTepuaJia 10 OK 01, OK 02, OK 03,

XUMUS DJIEMEHTOB.

s-nemenmol

Boaopoa. /IBOWCTBEHHOE MOJOKEHUE BOJOPOAA B NEPUOAUYECKOU CHCTEME.
N3otonsl Bomopona. Tsoxenas Bojga. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIC
CBOMCTBA BOJOPOJA, €ro NOJIy4deHUE U IIpuMeHeHue. Poiib Bogopoaa B KUBOU
1 HeXuBOW mpupoze. Boma. Pomp Boawl kak cpemooOpas3yromiero BemecTBa
KJICTKU. DKOJIOTHUECKHE aCIICKThI BOJOIIOIL30BAHMS.

OaemenTbl IA-rpynmbl. Illenmounsie metamael. OOmas XapaKTepHUCTHKA
LIEJIOYHBIX METAJUIOB HA OCHOBaHWM MosioxkeHus B Ilepuogudeckoit cucreme
anemenToB J[. . MenneneeBa u ctpoenus aromoB. [lonydenue, pusnueckue u
XHMUYECKHE CBOMCTBA IICIOYHBIX MeTaluioB. KaTHOHBI IIECIIOYHBIX METAILIIOB
KaK Ba)KHEWIass XuMU4YecKast (opMa UX CYIIECTBOBAHUS, PETYJISITUBHAS POJIb
KaTMOHOB KaJIUsl U HATpHs B )KMBOU KieTke. [Ipupoansle coenuHeHNs] HaTpus
M KaJIks, UX 3HAYCHHE.

JaemeHnThl IIA-rpynnbl. OOmias XapakTepHCTHKA IIEIOYHO3EMENIbHBIX
METaJUIOB M MarHusi Ha OCHOBaHUU ToJIOXkeHUs B llepromnyeckoit cucreme
snemenToB [[. . MenneneeBa u crpoenust aromoB. Kanbiuii, ero noisydenue,
¢u3nUecKkre U XMMHYECKHE CBOMCTBA. BakHEWITNE COSAMHCHUS KAJIBIUS, UX
3HaueHue U npuMeHenue. Kanbiuii B mpupoje, ero Ouoaorudeckast poib.
p-Onemenmol

AsmoMuHui. XapakTEepUCTHKa alIOMUHUS Ha OCHOBAHUM IIOJOKEHUS B
ITepnonnueckoii cucreme atementoB . M. MenneneeBa n cTpoeHus aTtoma.
[Tonyuyenue, pusnueckne U XMUMUYECKUE CBOICTBa almoMHuHUA. Baxnelue
COCIMHECHHS aJIFOMUHUSA, UX CBOMCTBA, 3HAUYCHHE W MpuMeHeHue. [Ipupoansie
COECIUHEHHS aTIOMHUHUSL.

d-Onemenmol

Ocob6ennoctu crpoerus aromoB d-anemenToB (IB-VIIIB-rpynmn). Mens, IMHK,
XpOM, JKENe30, MapraHel] Kak TMpPOCThIe BEIIECTBA, WX (UUYECKUE U
XUMHUYECKHE cBoiicTBa. HaxoxaeHue »STUX MeTauioB B NOPHUPOAE, HX

OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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nostyyeHue u 3HaueHue. CoequHeHust d-3IeMEHTOB € Pa3IUYHbIMU CTEIEHIMU
OKHCJIEHUsl. XapakKTep OKCHJAOB M THAPOKCHUIIOB OSTUX JJIEMEHTOB B
3aBUCUMOCTH OT CTEIIEHHU OKHMCIICHHS METAJLIa.

JaeMeHnThbl IVA-rpynnbl. O0mmas xapakTepUCTHKA 3JIEMEHTOB 3TOM TPYIIIbI
Ha OCHOBaHUM WX moJyiokeHus B Ilepuommueckoit cucrteme snemenTtoB JI. .
MenzeneeBa U CTpOEHHUs aTOMOB. Yriepold U ero amiorponus. CBoiicTBa
QJTOTPOIHBIX MOAUPUKALUN yTaepoaa, UX 3HaUYeHUe U MpuMeHeHne. OKCUIbI
U TUAPOKCHIBI YTIepoJa W KpPEeMHHMs, MX XuMmudeckue cpoiictBa. Conu
YTOJbHOM M KPEMHHEBBIX KHUCIJIOT, UX 3HauyeHHWe U npuMmeHeHue. CTekno u
CWIMKATHAs TPOMBINUICHHOCTh. [IpupomooOpa3yromas poib yriepoaa uis
YKUBOM M KPEMHMUS JIsl HEXKUBOU HPUPO/IBI.

Yriepoa u kpemuuii. O0miast XapakTepUCTHKA HA OCHOBAHUH MX TOJOXKEHUS
B I[lepuonnueckoit cucreme JI. 1. MenaeneeBa u crpoenusa atoma. [Ipocteie
BEIIECTBA, OOpa3OBaHHbIE OSTUMHU dieMeHTaMH. OKCHIbI W THAPOKCHUJIBI
yriepojia U KpeMHus. Baxueline conu yrojJbHOM U KPEMHUEBOW KHUCIOT.
CunukaTHasi TPOMBIIUIEHHOCTb.

OueMeHThl VA-rpynnbl. OOmas xapakTepUCTHKA 3JIEMEHTOB ATOW TPYIIIIBI
Ha OCHOBaHMM UX nosioxkeHus B Ilepuoanueckoit cucreme snementos JI. M.
MenpneneeBa u ctpoeHus aToMOB. CTpOEHHE MOJIEKYJIBI a30Ta U aJUTIOTPOITHBIX
momudukamuii - pochopa, uX ¢ulMUECKHE W XUMHUYECKHE CBOMCTBA.
Bonoponusie coenunenus snemeHToB VA-rpymmbl. Okcubl azota u dpocdopa,
COOTBETCTBYIOIIME UM KHCIOTHI. Conu 3TuX KuciaoT. CBOMCTBA KMCIOPOAHBIX
coemMHEHMH a30Ta u (hocdopa, uxX 3HAaUCHUE U TpuMeHeHue. A30T u pochop B
pUpoie, UX OMOJIIOTHYECcKas POJb.

Xanpkorenbl. OOImas XapakTEepUCTHKAa XaJbKOI€HOB HAa OCHOBAaHUU HUX
nonoxxenusa B Ilepuomnueckont cucreme snementoB [l M. MenneneeBa u
CTPOEHHsSI aTOMOB. XaJIbKOT€Hbl — TMIPOCTBIE BEIIECTBA. AJUIOTPOIHS.
CrpoeHne MOJIEKyJ aJUIOTPOITHBIX MoAU(UKaluili 1 ux cBoicTBa. [lomyuenue
W TPUMEHEHHE KHCIOpoJa U cepbl. XalbKOT€Hbl B MPUPOJE, HX
OuosiornuecKas pob.

I'anorennl. OOmIas xapaKTepUCTHKA FAJIOT€HOB Ha OCHOBAHUH MX MOJIOXKEHUS
B Ilepmomnueckoin cucreme snementoB JI. M. Menneneesa u crTpoeHus
aTOMOB. ['anoreHel — MpPOCTBIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMUYECKUE
CBOICTBA, MTOJYYECHHUE U NTPUMEHEHNE. BaxkHelne COeIMHEHNS TAJIOTE€HOB, UX
CBOICTBA, 3Ha4YeHue. ['anoreHsl B npupoje. bruosorndeckas pojib rajJoreHosB.
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ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

Meauko-01uoornieckasi poJib S-DJIEMEHTOB, P-JIEMEHTOB, d-DIeMEHTOB

«M3yyeHne CBOMCTB NMPOCTHIX BelIeCTB M COeIMHEHUI p- U d-371eMeHTOB)
1. [lony4yeHne TUIPOKCUIOB ATIOMHUHMS, MEU U XKeje3a, U UCCIEJOBaHUE UX
CBOWCTB.

2. Pabota ¢ 00ydJaromuMu 1 KOHTPOJIUPYIONUMHU MaTepHAIAMH.

«p-3JjeMeHThI: Yriaepoa. Kpemuuii. Azot. @ocdop».
1. [Tosry4yenne u UCCIIeJIOBaHUE CBOMCTB OKCHIIOB CEpBI, yriepoaa, hocdopa.
2. PaboTa ¢ 00y4aromuMu ¥ KOHTPOJIUPYIOIIUMHU MaTepUaIaMu.

CamocrosiTesibHass pabora

Tema 2.13. Xumus B ObITY
Y IIPOU3BOACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

XuMHus ¥ NPOM3BOACTBO. XWMHYECKAs MPOMBIIUICHHOCTh M XUMUYECKUE
TexHOJIOTHH. ChIpbe JUIsl XUMHUYECKOUW MPOMBIIIJIEHHOCTH. Boa B XuMuueckou
MPOMBIIIJICHHOCTH. JHEPTHsi JJII XMMHYECKOTrOo Mpou3BOACTBA. HayuHbie
MPUHLUIIBI XMMHUYECKOrO0 IMPOMU3BOJACTBA. 3allUTa OKPYXaloLleld Cpelnbl U
oXpaHa TpyJa TMpPH XUMHUYECKOM TMpou3BOACTBE. (OCHOBHBIE CTaIuU
XUMHUYECKOTO Mpou3BoAcTBa. OOmIMe MpeAcTaBIeHUS O MPOMBIILICHHBIX
croco0ax TMOJYyYEeHHUs] XUMHUYECKHX BEIIECTB (HAa NpHUMEpe MPOU3BOJCTBA
aMMuaka, cepHOi KucioThl). CpaBHEHHE TPOU3BOJICTBA AMMHAKa U METaHOJIA.
XuMHUAA B CeJIbCKOM XO03fiiicTBe. XMMH3AlLHUs CEJIbCKOrO0 XO3SMCTBA U €€
HampaBjeHus. PacTeHuss W mouBa, MOYBEHHBIM MOIJIOMIAIONIUN KOMILIEKC.
Yno0penus u ux Kiaccupukanus. Poiib HCOPraHMYECKUX BEIIESCTB B KAYECTBE
MUHEPaNbHBIX YIOOpeHuid, ymyummureneil mousbl. CocTaB MUHEPAIbHBIX
yI0OpeHUH W WX TPUMEHEHHE B 3aBHUCHMOCTH OT COCTaBa TIOYBHI M €€
pPa3HOBUAHOCTH. B3amMOCBsI3p cocTaBa yAOOpeHMH M WX BIMSHHS Ha
BEreTaTUBHBIC CBOMCTBA U IUIOJOHOILIECHUE PACTeHHH. XUMUYECKHUE CPEICTBA
3aIIUTHl pacTeHni. OTpULIATENbHBIE MTOCIEACTBUS IPUMEHEHHS TECTULIHIOB U
00oprba ¢ HUMH. XUMHU3AIHS )KUBOTHOBOCTBA.

XuMHUSA | IKOJOTUsl. XUMUYECKOE 3arpsi3HEHUE OKpYyxKarolie cpeasl. OxpaHa
ruapocdepsl OT XUMHYECKOTO 3arpsi3HeHus. OXpaHa MOYBBI OT XUMUYECKOTO
3arpsizHeHusi. OxpaHa aTMocdepsl OT XHUMHUYECKOro 3arpssHeHus. OxpaHa
¢baopel 1 payHBI OT XMMHYECKOTO 3arpsi3HEHUs. BHOTEXHOJOTHS W TEeHHas
WH)KEHEpUS.

XuMus ¥ NOBCEeHEBHAS KM3Hb Yesl0BeKa. Moroliye U YUCTSIINE CPEeICTBA.
CpenctBa 60pbOBI C OBITOBBIMU HaceKOMBIMHU. CpelicTBa JTMYHOW TUTHEHBI U

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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KOCMETHKH. XHMHSI U IIuIa. MapKHPOBKPI YIOaKOBOK IIHHIIEBBIX U
TUTUCHUYCCKUX IMPOAYKTOB U YMCHHUC UX YUTATh. OKoJIorus JKHMJIMIIA.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

Xumug u MeauuuHa. XUMHUA U T€EHETUKA YEJIOBEKA.
JomamHsst  anteka. JlekapcTBeHHble TpemapaThl W HX  Oe3omacHoe
HCIIOJIL30BaHUE.

«XHMHYeCKUH aHAJIU3 NPO0 BOABI»

1. TlomydeHue KECTKOM BOJIBI M HM3YYCHHE €€ CBOWCTB. YCTpaHEHHE
BPEMEHHOMW U TOCTOSIHHOM KECTKOCTH.

2. KucinoTHOCTB U 1IEIOYHOCTH BOJIbI, pH cpeabl 1 METO/IbI €€ OnpeeeHHs.

3. CocraBneHue ypaBHEHUW peaKkIUi, MPOTEKAIOUUX IpPU ONpeIeICHUN
KHCIIOTHOCTH/ IEJIOYHOCTH P00 BOJIHI.

«KauyecTBeHHbI XMMUYECKHUI COCTAB MPOAYKTOB MUTAHUSD)

1. Opranuyeckue ¥ HEOpPraHMYECKHE BEIIECTBa, BXOJIALIME B COCTaB
MpoayKToB nuTaHus. OmnpeneneHue cocTaBa OJIOA Ha CONEpKaHUE MAaKpo U
MHUKPO3JIEMEHTOB.

2. U3yueHme TpEIOKEHHBIX TMpernojaBaTesieM ONroa Ha  OpeaMeT
XUMHUYECKOTO COCTaBa, OMPENEICHUE M0JeH OT CyTOYHOM HOPMBI Makpo H
MHKPODJIEMEHTOB B YKa3aHHOM OJII0I€.

CamocrosiTesbHas padora

KoncyabTanusi 1o MHAMBHAYAJIBHOMY IIPOEKTY

[TonroToBka Npe3eHTALMOHHBIX MaTE€pHaOB, MOArOTOBKA peun (JoKjIaja) K
3anIuTe NpoeKTHOH padoTel. TpeboBanus k nokmnany. [logbop HarnsggHOCTH.
Kynbrypa BBICTYIIJICHHUS. Jloruka MOCTPOCHHUS BBICTYTUICHUSI
IIcuX0JIOrM4eCKUI aClIeKT TOTOBHOCTH K BBICTYIIJICHUIO.

JudpdepeHunpoBaHHbIN
3ayer

Conep:xanue yueOHOro MaTepuaJia

KonTtpons npoiiieHHoro Matepuaia.

CamocrosiTesibHass padora

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13

3aana HHAUBUAYAJIBHOTO ITPOCKTA
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MaxkcumajibHasi ydyeOHasi HArpy3Ka (Bcero 4acoB) 180

Oo0s13aTesIbHAs ayAUTOPHAS y4eOHAasi HATPY3Ka (BCEro 4acoB) 156
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3. YCJOBUS PEAJIM3AIIMU PABOYEN ITPOTI'PAMMBI
YUYEBHOI'O IPEJIMETA

3.1. Tpeb6oBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Oobopyoosanue yuedHo2o Kabunema 011 meopemuyecKux 3aHAMuINL:

e pabouyee MECTO MpenoaaBaTes;

® [10CaJI0YHBIE MECTA 10 KOJIMYECTBY O0YHAIOIINXCS;

e 1mKkad 11 XpaHeHus y4eOHO-HATIISAIHBIX TOCOOU;

e HarsIIHBIE TI0cOOMsT  (Y4eOHWKH, ONOPHBIE  KOHCHEKTHI-TUIAKATHI,
KAPTOYKH, pa3aTOYHbIA JUIAKTUYECKAM MaTepual, CIPABOYHBIA MaTepuall,
Tabmuma «Ilepumognyeckas cucrema xumudeckux diemeHtoB [[.M.MennaeneeBay,
Tabmuna «Psg snextpoorpuniareibHOCTHY, Tabnuna «PacTBOpUMOCTH COJICH,
KHUCJIOT U OCHOBAaHHI» U JIp.).

® KOMIUIEKT Y4eOHO-METOIMYECKUX TOCOOUH IO XUMUU;

® XUMHUYECKOE 000pyaoBaHuE (JJabopaToOpHOE 00OPYIOBAHUE U PEAKTUBEI);

® [IaKeT JOKYMEHTAIMU MO0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea odyuenusn:

® [ICPCOHANILHBI ~ KOMIIBIOTEP €  JIMIEH3MOHHBIM  MPOrPAMMHBIM
oOecIieueHuEM;

® MyJIbTUMEIHAIPOEKTOP;

® DKpaH.

Oobopyoosanue yuedH020 KaduUHema 011 RPAKMUYECKUX 3AHAMUIL:

e pabouyee MECTO MpenoaaBaTes;

® [10CaJ0YHBIC MECTA MO0 KOJIMYECTBY O0YHAIOIINXCS,

e mkad Ui XpaHEHUs! y4eOHO-HArJISTHBIX TOCOOUH;

e HarjsigHble 1OcoOust (y4eOHMKH, OINOpPHBIE KOHCHEKTHI-IIJIAKaThl,
KapTOYKHM, pa3gaTOYHbIM [IUIAKTUYECKUM Marepuas, CIpPaBOYHBIM Marepual,
Ta6nuna «llepuoanueckas cuctema xumuueckux 3viemeHToB [[.M.MenneneeBay,
Tabmuna «Psg anextpoorpunarebHOCTH», Tabnuna «PacTBOpUMOCTH COJICH,
KHUCIIOT U OCHOBAHUW» U JIp.).

® KOMIUICKT Y4COHO-METOIMUCCKUX TTOCOOHI 10 XUMHUH,

® XUMHUYECKOE 000pyaoBaHUE (JTabopaTOpHOE 00OPYIOBAHUE U PEAKTUBEI);

® [aKeT JOKYMEHTAIUU MO0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea ooyuenus:

® [ICPCOHANIbHBI ~ KOMIIBIOTEP €  JIMIEH3MOHHBIM  MPOrPAMMHBIM
oOecrecueHrEM;

® MyJIbTUMEIUAIPOCKTOD;

® DKpaH.

3.2. Uu¢popmanuoHHoe odecreyeHne peaju3auu NporpaMmmbl

3.2.1. OcHoBHas JUTEpaTypa

1. Xumus: 10-i1 knace: yrny0ia€HuHbii ypoBeHb: yueoHuk / B. B. Epemun,
H. E. Ky3emenko, B. W. Tepeuun, A. A. Jposnos, B. B. Jlynun - Mockaa:
[Tpocsemenne, 2023. - ISBN 978-5-09-107226-6. - Tekcr: anmekrporHsiit // IbC
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"KoHcynpTant cTyaeHTa": [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661.html

2. Xumust: 11-i1 knacc: yrinyOnéHnsiii ypoBenb: yueounuk / B. B. Epemun,
H. E. Ky3bmeHko, A. A. [Ipo3nos, B. B. JIlynun - Mocksa: I[Ipocsemienue, 2023. -
ISBN 978-5-09-107469-7. - Tekct: anextponnsiii / DbC "Koncynbprant
ctyaeHTay: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910746971 .html

3.2.2. JlonoJIHUTEJIbHAS JIUTEPATYypa

1. babkos, A. B. Xumus: yuebuuk / A. B. badkos, T. . bapabanosa, B. A.
ITorikoB. - MockBa: '9OTAP-Meauna, 2020. - 352 c.: ui. - 352 ¢. - ISBN 978-5-
9704-6149-5. - Texkcrt: anexktponHslil / DBC "KoHcynapTaHT CTyneHTa»: [calT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785970461495 .html

2. babkos, A. B. O6mas u Heopranndeckas xumus: yueonuk / A. B. baOkos,
T. W. bapabanosa, B. A. Ilonkos. - 2-¢ u3n., ucrnp. - Mocka: [ DOTAP-Mennua,
2022. - 384 c¢. - ISBN 978-5-9704-6784-8. - Tekcr: anexrponusiii // 3bC
"KoHncynbTant cTyaeHTa": [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html

3. babkos, A. B. O6mas u Heoprannyeckas xumus: yaueOnuk / A. B. babxos,
T. W. bapabanosa, B. A. Ilonkos. - 2-e u3n., ucnp. - MockBa: [DOTAP-Menua,
2022. - 384 c¢. - ISBN 978-5-9704-6784-8. - Tekcrt: anexktponusiii // 3bC
"KoHncynbTant CTyaeHTa": [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html

3.2.3. CoBpeMeHHBbIE NMpo(eccuOHANIbHBbIE 0a3bl JAHHBIX U
uHopMalMOHHbIe pecypchl ceTu UHTEpHeT:

1. XKypnan «Xumus B mkose». - www.hvsh.ru

2. Kypnan «Xumus v Ku3Hb». - Www.hij.ru

3. UnTepHeT-u3nanue ajs yuuteneil «k EcTecCTBEeHHbIE HAYKW. -
www.enauki.ru

4. Meroauueckas razera «llepBoe ceHTa0ps». -www. 1september.ru

5. O0Opa3oBaTeabHbIN CAUT JUIsl IKOJIBHUKOB « XUMUSD. -
www.hemi.wallst.ru

6. OOpa3zoBaTeIbHBIN CAUT JJIs1 IKOJIBLHUKOB. - www.alhimikov.net

7. Onumnuana «Ilokopu BopoObeBbI TOphI». - www.pvg.mk.ru

8. DIeKTpoHHAsi OMOIMOTEKA 110 XUMUU. - Www.chem.msu.su

9. DNEeKTPOHHBIN KypHAT «XUMUKH U XUMUD». ~-WwWw.chemistry-
chemists.com
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEAMETA

Dopmul u Memoowl
Pezynomamul o6yuenus Kpumepuu oyenku

OUeHKU
[1P6 01 - chopmupoBaHHOCTH | «OTIMYHO» - TEOPETUYECKOE |— Y CTHBIN
MPEACTABICHUN: O XUMHUYECKOU | COAEpKAHUE IIPOrPaMMEI | MHIUBUAYAJIbHBIM,
COCTaBIIAIOLIEN OCBOEHO IIOJIHOCTBIO, 0e3 | (poHTANBHBIA OMPOC
€CTECTBEHHOHAYYHOH KapTHUHBI | IPOOEIIOB, yMeHUs |— [TuchMeHHas MpoBepKa
MUpa, POJIM XUMHH B MO3HAHUU | CHOPMHUPOBAHBI, BCC | — TecTUpOBaHHE
SIBJICHUIN MIPUPOIBI, B | IPEAYCMOTPEHHBIE MPOTPAMMON | _ BrimonneHue
GbopMUPOBAaHUN MBIIUICHUS U | yueOHbIE 3aJjaHHsl BBIIIOJIHEHBI, NPAKTHYECKHX 3a/[aHuii
KYJIBTYPbI JUYHOCTH, € | KaYeCTBO  MX  BBIMONHEHUS | pasyovpopHEBbIe
(bYHKIIMOHATBHONW IPAMOTHOCTH, | OLIEHEHO BBICOKO. 3a7TAHIS
HEOOXOIUMOW Uil peuieHus | «XOopomio» - TEOPETUYECKOe
MPAKTUYECKHUX 3a1ad W | coZiepKaHHe  Kypea  OCBOCHO |[[nonexyrounas
IKOJIOTUYECKH O0OOCHOBAHHOTO | IOJHOCThIO, 0e3  mpobenos, atTectams B dopme
OTHOIICHUS K CBOEMY 37I0POBbIO | HEKOTOPHIE YMEHHS | 1y hepeHIMPOBAHHOTO
Y TIPUPOJHOMN Cpelie; c(OPMUPOBaHBI  HEOCTATOUHO, |5ayatq
[IP6 02-BmameHne CHCTEMOM | Bce MpEeyCMOTPEHHBIE

XUMUYECKUX 3HAHUU, KOTOpas

MpOrpaMMoil y4eOHbIC 3aTaHUs

BKJIIOYAET: OCHOBOIOJIAraloliye | BbIMOJIHEHbl, HEKOTOPbIE BH/IbI
MOHATHS (XUMHYECKUI SJIEMEHT, | 3aJJlaHuil BBITIOJTHEHBI C
aToOM, OJJICKTPOHHAs 000J0YKa | OMHUOKAMHU.

atoma, s-, p-, d-2JEKTPOHHBIE | «Y10BJIETBOPUTEIbLHOY -
opbuTanu aTOMOB, HOH, | TEOPETUYECKOE coJiep>KaHue
MOJIeKyJIa, BaJICHTHOCTh, | Kypca OCBOEHO YacTUYHO, HO
ANEKTPOOTPHUIATETLHOCTb, poOGEITbI HE HOCST
CTETICHb OKUCJICHUS, | CYIIECTBEHHOTO Xapakrepa,
XUMHYECKas  CBA3b,  MOJIb, | HEOOXOIUMBIE yMEHHUS B
MOJIIpHAasT Macca, MOJSPHBIA | OCHOBHOM c(hopMHUPOBAHBI,
00beM, YIJIEpOAHBIA  CKEJET, | OOJBITUHCTBO
byHKIIMOHATBHAS rpynna, | mpeayCMOTPEHHBIX MPOTPaMMOn
pamukai, Hu30Mepusi, U30MEphI, | O0yUYeHHUs] y4YEOHBIX 3aJaHUi
TOMOJIOTHYECKUN psid, | BBIIOJIHEHO,  HEKOTOpPhIE U3
TOMOJIOTH, YTJIEBOJOPOBI, | BBITIOJTHCHHBIX 3a/laHui
KHUCTIOPOJI- M a30TCOJAEpIKAIUE | COJIEPKAT OIIUOKH.
COCITUHECHMUS, ounonorndeckn | «HeyaoBJIeTBOPUTETBLHO -
aKTUBHBIEC BellecTBa (YIJIEBObI, | TEOPETHUECKOE COJCpKAHHUE
JKHPBI, Oenkm), MOHOMEpP, | Kypca HE OCBOECHO, YMEHHUSI HE
MOJIUMEP, CTPYKTYpPHOE 3BEHO, | CHOPMHUPOBAHBI, BHIIOJHEHHBIC
BBICOKOMOJICKYJISIPHBIE y4eOHbIe 3aJJaHusI COJIEpIKaAT
COCIIMHEHUS, KpUCTaJNINYecKasi | TpyObie OIIHOKH.

pemieTka, THUIBl XUMHUYCCKUX

peaxiuit (OKHCTUTENBHO-

BOCCTAaHOBUTEIIHHBIE, 9K30-U

SHAOTEPMHUYECKUE, peaxiuu

WOHHOTO OOMEHa), pacTBOp,

ANEKTPOJIUTHI, HEIIEKTPOIUTHI,

AIIEKTPOIUTHIECKAS

JUCCOoLIMAIus, OKUCIIUTEb,

BOCCTaHOBHUTEIIb, CKOPOCTh
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XUMHUYECKOU peakuuu,

XUMHYECKOe paBHOBECHE),
TEOpUH U  3aKOHBI (Teopus
XUMHUYECKOTO CTpOCHUS
opraHuyeckux BemiecTB A.M.
Bytneposna, Teopus
ANEKTPOIUTUYECKOMN

JTUCCOLIMAIINY, TEPUOANYECKUN
3akoH /.M. MeHneneeBa, 3aK0H
COXpaHECHHUS MAacchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XHMHH,
(haKkTOIOTUYECKHE CBEIECHUS O
CBOICTBaX, COCTaBe, MOMyUYCHUU
u 0e30MacHOM HCTOJIb30BaHUHT
BaXHEHIIINX HEOPTraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKON NeATeIbHOCTH
YeloBeKa

[1P6 03-chopmupoBaHHOCTH
YMEHHH BBHISBIISTH XapaKTepHBIC
OpU3HAKM W B3aHMOCBA3b
W3YYCHHBIX TIOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHMCAaHUU
CTpOEHUSA u CBOICTB
HEOPTaHUYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MpEeBpaICHHIA; BEISIBIISITh
B3aMMOCBSI3b XUMHUYECKHUX
3HaHUW €  TOHATUSIMH U
MpEe/ICTaBICHUSIMHU JIPYyTHUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

I[1P6 04 - chopmMupoBaHHOCTD
YMEHUI HCIIOJIb30BaTh
HAUMEHOBAHUS XUMHYECKHUX
COCIMHEHUI MEXIyHapOJAHOTO
COr3a TEOPETUYECKOMN 51
MPUKIIATHON XUMUHU u
TPUBHAIILHBIC Ha3BaHUS
BaXHEHMIINX BEIIECTB (STHIICH,
aleTUNIeH, TJIHIEpPUH, (EHOI,
dbopmanbaerum, YKCyCHas
KHUCJIOTa, TJIMIWH, yTapHBIA ra3,
VIJAEKUCIBIA  Ta3,  aMMHak,
raimieHas W3BeCTh, HeralieHas
U3BECTh, MUThEBas coJla U
JIPYTHX), COCTAaBISATH (POPMYIIBI

HEOPTaHUYCCKUX u
OpTraHUYCCKUX BCIICCTB,
YPaBHCHUA XHUMHUYCCKHUX
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peaximii, OOBSICHATH UX CMBICIT,
HOATBEPXKJIaTh  XapaKTepHbIE
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOILIUMHU
OKCIIEPUMEHTAMH W 3aIHUCSIMHU
ypaBHEHHH XUMUYECKHUX
pEaKLHii;

I[IP6 05- cdhopMHUpPOBaHHOCTH
YMEHUH yCTaHABJIMBATh
HOPUHAIEKHOCTE  M3YUYEHHBIX
HEOPraHMYECKUX u
OpPraHMYeCKHX  BEIIEeCTB K
ONpeNeICHHBIM  KJlaccaM |

rpymnmam COCIMHCHHM,
XapaKTepU30BaTh UX COCTaB M
Ba)KHEHIIIME CBOMCTBA;

OTIPECNATh BUIBl XUMHUYECKHX
cBs3ell (KOBAJICHTHAsl, MOHHAS,
MeTaJuIMuecKasi, BOJOpPOJHAs),

THUIIBI KPUCTaTHIECKUX
pereToK BEIIECTB;
KJIacCU(PHUITUPOBATH

XUMHUYECKHE PEaKIUH;
[IP6 06-BiageHEe OCHOBHBIMU
METOoAaMH Haquoro IIO3HAHUA

BEIIIECTB " XUMHUYECKHUX
SIBJICHUM (HabmroieHue,
HU3MEpPEHHE, SKCTICPUMEHT,
MOJICJIUPOBAHUE);

[1P6 07-chopmMupoBaHHOCTH
YMEHUU MPOBOJUTH PACUYETHI 1O
XuMHueckuMm  popmynam U
YPaBHEHUSIM XUMHYECKHUX
peakuuii C  HKCMHOJb30BAHHEM
buznuecKux BEJINYMH,
XapaKTepU3yIOUINX BElIecTBa C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oObema (HOpMabHBIE
yCJIOBHs) Ta30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHE 3HAHUS
JUIsL  TIPUHATHSL ~ pEelIeHud B

KOHKPETHBIX KU3HEHHBIX
CUTyalLusX, CBSI3aHHBIX C
BELIECTBAMHU u ux
MPUMEHEHUEM;

I1P6 08 - chopmMupoBaHHOCTD
YMEHUHI IJIAHUPOBATh u
BBITIOJIHATD XUMUYECKUN

SKCTIEpUMEHT  (TIpeBpaIIeHUs
OpTraHU4YCCKUX BCIICCTB npu
HarpeBaHUH, TIOJTYYCHHE

51




STWJICHa W  HW3YYEHHE  €ro
CBOIICTB, KayeCTBEHHbBIC
peaxuun Ha QJTBJICTHIBI,
Kpaxmal, YKCYCHYIO KHCIIOTY;
neHaTypauust ~ OeJIKOB TP
HarpeBaHUU, LIBETHBIE PEAKIUU
OCJIKOB; TPOBOAUTH PEAKIINH
MOHHOTO OOMEHa, OIpenemsaTh
Cpey  BOIHBIX  PacTBOPOB,
KaueCTBEHHbIE  peaKkIMu  Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-
AQHUOHBI, HA KAaTHMOH aMMOHWUS;
pemarb  SKCIEPUMEHTAIbHBIE
3amayd no TeMaMm "Mertaiuiel" u
"HemeTannsl") B COOTBETCTBHU
c MpaBUJIaMU TEXHUKHU
0€30MacHOCTH TpHU OOpaleHUH
C BEIECTBAMH U JaOOPATOPHBIM
000pyI0BaHUEM; MPEACTABIAThH
pe3ynbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3aIUcCH
YpaBHEHUH COOTBETCTBYIOIINX
peakimii ¥ QOpMyIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHUX

pE3yIbTaTOoB;

I[TIP6 09 - chopmMupoBaHHOCTH
YMCHUA AHAJIM3UPOBATH
XUMHUYECKYIO nHpopmarmto,
[1OJIy4aeMYIO u3 pa3HBIX

HMCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpopMaluu, cetb MHTEpHET U
Apyrue);

I[IP6 10- chopmMupoBaHHOCTD
YyMEHUW coOmofaTh IpaBuia
HKOJIOTHUYECKU
1eJIeCO00Pa3HOro TMOBEJACHUS B
OBITY ¥ TPYJIOBOU IE€ATEIHHOCTH
B IIEJIIX COXpPaHEHHs CBOEro
3I0pOBbSI U OKpYXKarolen
IPUPOJIHON Cpenbl; YUUTHIBATh
ONACHOCTb  BO3JICMCTBHS  HA

JKUBBIE OpTraHU3MBI
OIIpEeAEIEHHBIX BEIIIECTB,
MOHMMAas. CMBICJ  TOKa3aTess
MpeaeIbHON JIOITyCTUMOU
KOHIICHTpaIUH;

IIP6 11- mis oOyuarommxcst ¢
OTrpaHUYEHHBIMU

BO3MO>KHOCTSIMU 3JI0pOBBSL:
c(hopMUPOBAHHOCTH YMEHUS
IPUMEHSTh 3HAHUS 00

OCHOBHBIX OOCTYIHBIX METOOAX
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MMO3HAHUS BCIICCTB H
XAMUYECKHX SIBJICHUI;

1IP612- gms  chuemelx |
CIa0OBUAAIINX OOyYAIOIINUXCS:
c(hOopMUPOBAHHOCTH YMEHUS
HCIOJIB30BATh penbedHo
TOYCUHYIO CUCTEMY
ob6o3nauennii JI. bpaiinsg mis
3alUCU XUMHYECKUX (POpMYI.
[IPy 01- cdhopMupoBaHHOCTH

IIPEICTABJICHUIN: 0
MaTepUaIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX u
MO03HaBAEMOCTHU SIBIICHUUN
MPHUPOJIBI; O MECTE W 3HAYCHUU
XUMHH B CUCTEME
€CTECTBCHHBIX HAYK U €€ POJIH B
obecrieueHnn YCTOHYHBOTO
pa3BUTHS  YelIOBEYECTBA: B
pereHun npobiem
3KOJOTHYECKOM,

SHEPreTUYECKON H  MHUILEBOMN
0€30macHOCTH, B  Pa3BUTHHU
MEAMIMHBI, CO3JaHUH HOBBIX

MaTcpuraioB, HOBBIX
VICTOYHUKOB SHEPIUH, B
o0ecrieyeHU  palMoHaIbHOTO
IPHPOIOIIOIH30BAHNS, B

(GbOpMUPOBAHUN MHUPOBO33PEHUS
U 00IIel KyJIbTyphl YelOBeKa, a
TaKKe HKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON
cpexne;

[IPy 02- BnameHue cucremon
XUMHYECKHX 3HAaHUH, KOTOpas
BKIIIOYAET: OCHOBOTIOJIAraloIue
MOHATHS  (IOTIONTHUTEIBHO K
CHUCTEeME TMOHATHH  0a30BOTO
YPOBHSI) - H30TOITbI, OCHOBHOE H
BO30YKJIEHHOE COCTOSTHUE
aToMa, THOpUAM3AINS aTOMHBIX
opOuTanei, XumMu4eckas CBS3b,

MOJISIpHAs KOHIICHTpAIHS,
CTPYKTypHas bopmymna,
HU30Mepus (cTpykTypHas,

reomeTpuueckas  (LMC-TpaHC-
U30MEpHUs), THUMBl XUMHUYECKUX

peaxkuuii (romo- u
reTeporeHHble, O0OpaTUMble U
HEoOpaTHUMBIE), pacTBOpHI
(MCTHHHBIE, JMCIIEPCHBIE
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CHCTEMBI), KPHCTAJUIOTHIPATEHI,
CTEINeHb JMCCOLUAIINY,
ANIEKTPOIIH3, KPEKUHT,
pUGOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,

MHPOBO33pPEHYECKUE  3HAHUS,
JeKallue B OCHOBE MOHUMAaHHS
NPUYUHHOCTH M CHCTEMHOCTH

XUMHWYECKUX HBHGHI/Iﬁ,
COBPCMCHHBIC NIPCACTABIICHUS O
CTPOCHUHU BC€IICCTBA Ha

aTOMHOM, MOJIEKYJIIDHOM U
HAJMOJIEKYJIPHOM  YPOBHSX;
NpPECTaBICHU O MeXaHUu3Max

XUMHUYECKUX peakuuid,
TEPMOIMHAMHYECKUX U
KUHETHYECKUX

3aKOHOMEPHOCTAX ux
OPOTEKaHUS, O XHUMHYECKOM
paBHOBECHH, JMCTIEPCHBIX
cucreMax,  (pakromorndyeckue

CBEJICHHSI O CBOWMCTBAX, COCTaBe,
HNOJy4eHHH U 0e30MacHOM
HCIIOJIb30BaHUU BaKHEHMIIINX
HEOPraHMYECKUX u
OpPraHMYECKUX BEILIECTB B OBITY
U TIPaKTHYECKOW AEATETbHOCTU
YyelloBeKa;  OOIIMX  HAy4YHBIX
MPUHIIATIAX XUMHUYECKOTO
npou3BOACTBAa (Ha  MpuMepe
IPOM3BOJICTBA CEPHON KUCIIOTHI,
aMMuaka, MeTaHoJIa,
nepepaboTku HEPTH);

[Py 03- cdopmMupoBaHHOCTH
YMEHHH BBHISBIIATH XapaKTepHbIC
OpU3HaKM W B3aHMOCBS3b
W3YYCHHBIX MOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHCAaHUU
CTPOEHUSA u CBOICTB
HEOpraHMYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MpEeBpaICHHIA; BEISIBIISITh
B3alMOCBSI3b XUMHUYECKHX
3HAaHUW €  TOHATUAMU U
MpeJICTaBICHUSIMHU JIPYyTHUX
peMETOB st 6onee
OCO3HAHHOTO MOHHMaHHUS U
00BSICHEHUS CYILIHOCTHU
MaTepUaIbHOrO eIMHCTBA MUPA;
UCIIOJIb30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAHUS JUISE
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0OBSACHEHUS u
MPOTHO3UPOBAHUS SBJICHUH,
UMEIOIINX

€CTECTBEHHOHAYYHYIO PUPOIY;
[Py 04- cdopmupoBaHHOCTH
YMEHUU HCII0JIb30BaTh
HAaWMEHOBAHMS XUMUYECKHUX
COEIMHEHUN MEXIyHapOAHOTO
COro3a TEOPETUYECKOMN 51
MPUKIIATHOU XUMUU u
TPUBUAIILHBIE Ha3BaHUSA
BEILIECTB,  OTHOCSIIMUXCA K
W3YUYEHHBIM KJlaccam
OpraHUYECKUX u
HEOPraHWYECKUX COCIMHEHUN;
HCII0JIb30BaTh XUMUYECKYIO
CUMBOJIUKY JJiIi COCTaBJICHUS
dbopmyn HEOPTraHUYECKUX
BEILIECTB, MOJEKYJSIPHBIX U
CTPYKTYpHBIX  (pa3BepHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX)

dbopmyn OpTraHUYECKHUX
BELIECTB; COCTaBJISATh
ypaBHEHUS XUMHUYECKHUX
peakuuii M pacKpblBaTb HX
CYIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX  pEaKLui
MOCPEACTBOM COCTaBJICHUS

DJIGKTPOHHOTO OallaHca JTHX
peaKkuuii; peakuuii HOHHOTO
oOMeHa TyTeM COCTaBICHHS HX
MNOJIHBIX U COKpalIeHHBIX
WOHHBIX YPAaBHEHUU; peaKIuil
TUIPOJIN3a, peakuuii
KOMIUIEKCOOOpa3oBaHus (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB
HUHKA u AJIOMUHUSA ),
MOATBEPKIATh XapaKTEpHbIE
XUMUYECKHE CBOWCTBA BEIIECTB

COOTBETCTBYIOIIMHU
OKCIIEPUMEHTAMH U 3aIHUCSIMHU
ypaBHEHUH XMMHYECKIX
peakuuii;

[Py 05- cdopmMupoBaHHOCTH
YMEHUI KJIaccu(uUIMpOBaTh
HEOpraHUYECKHUe u
OpraHMYecKue  BeIlecTBa U
XMMHUYECKHUE peaKIum,
CaMOCTOSITEJIBHO BBIOMpATH
OCHOBaHHMSI W KpPUTCPHUH IS
KJIaccu(uKanuu U3y4aeMBbIX
XAMUYECKHX 00BEKTOB;

55




XapakTepU30BaTh  COCTaB U
Ba)KHEHIIIE CBOMCTBA BEIIECTB,
MPUHAJIEKAIUX K
ONpENENEHHbIM  KJaccaM |
TpyIIaM COeIuHEHUN (TIPOCThIe

BCIIICCTBA, OKCH/IBI,
THJIPOKCHIBI, COJIH;
yTIIEBOAOPOIBI, NPOCTHIC
3QUpBL,  COUPTHL,  (EHOJBI,
QJIbJICTUIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI,
CJIOJKHBIC 3¢upsI, KHPBI,
YTIICBOIBI, aAMHHBI,
aMHHOKHUCJIOTEHI, OCIKn);
NMPUMCHSTH 3HAHHS O COCTaBE U
CBOMCTBaX BCIIIECTB VISt
IKCIIEPUMEHTATBHON TIPOBEPKU
THITOTE3 OTHOCHTEIIEHO
3aKOHOMEPHOCTEH IMPOTEKAHUS
XUMHYECKUX peakuuii u
MPOTHO3HPOBAHUS
BO3MOKHOCTEH 170:¢
OCYIIIECTBIICHUS;

[Py 06- cdopmMupoBaHHOCTH
YMEHMI  NOATBEPXKAATh  Ha

KOHKPETHBIX npuMepax
Xapakrtep 3aBUCUMOCTH
PeaKITMOHHOU CIIOCOOHOCTH

OPraHUYECKUX COCIUHEHUU OT
KpPaTHOCTH U THUIA KOBaJEHTHOMN
CBS3M, B3aMMHOTO  BIUSHUS
aTOMOB U TpYIIl aTOMOB B
MOJIEKyJIaX; a  Takke  OT
0Cc00eHHOCTEH peanu3anuu
Pa3ITUYHBIX MEXaHH3MOB
MPOTEKAHUS PEAKIIU;

I[Py 07- chopMupoBaHHOCTD
YMEHUHI XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM H BO30YXJICHHOM

COCTOSTHHH ) u VIOHOB
XMMHYECKUX  DJIEeMEHTOB  1-4
[IEpUOI0B Ilepuonnueckoit

cuctembl J|. . MenaeneeBa u
UX BaJCHTHBIE BO3MOXHOCTH,
ucrnosb3ys nousatus "s", "p", "d-

AJIEKTPOHHbIE" opbuTrainu,
SHEPreTUYecKue YPOBHU;
OOBSICHATD 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMWCTB

XUMUYECKUX  DJIEMEHTOB U
o0pa3yeMblX HMH COEIHMHEHUN
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0 MepUoAaM | rpymnram;
[IPy 08- Bnagenwe cucteMoi
3HAaHUM O METOJax HAYYHOTO
MO3HAHUS SBICHUN MPUPOIBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX ¥ YMEHUSMHU MPUMEHSTh
9TH 3HAHUS npu
JKCIIEPUMEHTATEHOM
WCCJICIOBAaHUM BEIIECTB M JUIs
00BsICHEHUS XUMHYECKHUX
SBJICHUM, HMEIOIIMX MECTO B
npupose, MIPAKTUYECKOU
NESATETbHOCTH YelOBEKa H B
MOBCEIHEBHOM JKU3HH;

[Py 09- cdopmupoBaHHOCTH
YMEHHH MPOBOJUTH PACUETHI 110
XUMHUYECKUM  dopMmyiaM |
YpaBHEHUSIM XUMHUYECKHUX
peakuuii C  HKCHOJb30BAHUEM
(bU3MYECKUX BEJIMYMH (MaccChl,
o0beMa  Ta30B, KOJIHUYECCTBA
BEIIIECTBA), XapPaKTEPHU3YIOIINX
BEIIECTBA C KOJHMYECTBEHHOU
CTOPOHBI: pacdeTsl o
HAXOXKJIECHUIO XUMHYECKOU
(dbopMyIIbl BEIECTBA; PaCUEThI
Macchl (0ObeMa, KOJIHYECTBA
BEUIECTBA) MPOJYKTa PpPEaKIUH,
€CIM  OJHO U3  HCXOJHBIX
BEIIECTB JIaHO B BHJIE pacTBopa
C  ONpPEACICHHOM  MacCOBOU
JI0JIel pacCTBOPEHHOTO BEIIECTBA
WM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOH
Wi O0BEMHOW JIOJIH, BBIXOJA
NpOAYKTa pEeaKIHMH; pacyeThl
terioBoro 3¢ddexra peakuuii,
00BEMHBIX OTHOILIEHUH Tra30B;
I[Py 10- chopMupoBaHHOCTD

YMEHUI MPOTHO3UPOBATH,
aHaJII/I3I/Ip0BaTB U OLCHUBATH C
TTO3HITAHN 9KOJIOTHYECKON
0e30ImacHOCTH IOCIICCTBUS
OBITOBOM W TIPOU3BOACTBEHHOM
NCATCIIBHOCTHU YCJIOBCKaA,
CBSI3aHHONW ¢  TepepaboTKOM
BCIISCTB; HCIIO/Ib30BaTh

MOJTyYEHHBIE 3HaHUSA  JUIA
NPUHATUS TPAMOTHBIX PEIICHUN
npo0iaem B CUTYaITUsX,
CBSI3aHHBIX C XMMHUEH;

[Py 11- cdopmupoBaHHOCTH
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YMEHUH CaMOCTOSATEIBHO
IUIAHAPOBAaTb W NPOBOJUTH

XUMHUYECKHUH 9KCIIEPUMEHT
(momyueHue U U3y4eHue
CBOMCTB  HEOPraHMYECKUX U
OpraHUYeCcKuX BEIIIECTB,
KayeCTBEHHbIE peakuuu
yIJIE€BOAOPOAOB pa3INYHbIX
KJIaCCOB u
KHCJIOPOICOIeprKaIIUX

OpraHUYECKUX BELIECTB,

pCHICHUC OSKCIICPUMCHTAJIbHBIX
3aaad o paciio3HaBaHHIO

HEOPraHUYECKUX u
OpraHMYECKUX  BEIIECTB) C
co0II0IeHIEM paBUII

Oe3omacHoro  oOpaimieHus ¢
BEIIECTBAaMH M JIAOOPaTOPHBIM
000pyI0BaHUEM,
dbopmMyIupoBaTh 1eu
UCCIICIOBaHMSA, IPEIOCTaBIAThH
B pazIuuHOM dbopme
pe3yIbTaThl HKCIIEPUMEHTA,
aHAJIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTD;

[Py 12- cdopmMupoBaHHOCTH
YMEHUU OCYILECTBIATD
IeJICHANPABIICHHBIH TIOUCK
XUMHUYeCKOH uH(popMaruu B
Pa3IUIHBIX HCTOYHHKAX
(HayuyHass W y4eOHO-Hay4Has
JIUTEepaTypa, cpexacTBa
MaccoBoi HMH(OpManuM, CeTh
WNuTtepuet " Ipyrue),
KPUTUYECKH aHaJTM3UPOBATh
XUMUYECKYIO nHpopmarmto,
nepepadaTbIBaTh ee "
HCTIONIB30BaTh B COOTBETCTBUH C
IIOCTaBJIEHHOU y4eOHOI
3ajavei;

[Ipy13 -copmupoBaHHOCTD
YMEHHMI OCO3HaBaTh OIMACHOCTh

BO3JCUCTBUSI Ha JKHUBBIC
OpTraHU3MBbl ONpeaeICHHBIX
BCIISCTB, IIOHMMAas  CMBICI
IIOKa3aTeis npeaeabHON
JIOMYCTUMOW KOHLIEHTpalluu, M
MOSICHSITh Ha puMepax
CHoco0bl  YMEHBUICHHUS u

IIPEIOTBPALICHUSI UX BPEIHOTO
BO3JICUCTBUSL HAa  OpPraHU3M
YeJI0BEKa
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5. AJATITAIIUA PABOYEH NPOTPAMMBI IIPH OBYUYEHUU
JIMI] C O'PAHUYEHHBIMH BO3SMOXHOCTAMMU 3IOPOBbA

Apnanrauusa paboyeil nporpammbl aucuumivHbl - OVYIIn.12  Xumwus
IPOBOJUTCS MpU pealn3aluy aJanTUBHON 00pa30BaTeIbHON NPOrpaMMbl -
IPOrpaMMbl TIOATOTOBKHM CIIELIUAIMCTOB CPEIHETO 3BEHA II0 CIELUAJIbHOCTU
31.02.03 JlabopaTopHasi AMarHOCTUKA B IEAX oOecleueHus MpaBa WHBAIUIOB U
JUI] C  OrPAaHUYEHHBIMM  BO3MOYKHOCTSIMH  3/I0POBbSl Ha  IOJY4Y€HHE
npogeccCuoHanbHOr0 00pa3oBaHUs, CO3JaHMsI HEOOXOJUMBIX [UIsl MOJIy4EHHUs
cpenHero mnpodeccuoHalIbHOrO 00pa3oBaHUs YCIOBHM, a Takxke oOecredeHus
JOCTHMKEHHsSI OOyYaloIMMHUCA HMHBIMJAMU U JIMLAMU C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbsI pE3yJIbTaTOB (POPMUPOBAHUS IPAKTHUECKOT'O OTIBITA.

Obopydosanue rabuwema 011 00Y4AOWUXCA C PA3TUYHBIMU BUOAMU
02panuyeHus 300p06bs

OcHailleHre KaOWHETa JOJKHO OTBEYaTh OCOOBIM 00pa30BaTEIbHBIM
NOTPEOHOCTSIM ~ OOy4YalOIMMXCS WHBAIUAOB W JIMII C  OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 3/10pOBbs. KaOMHETHI TOMKHBI OBITh OCHAIEHBI 000PYyI0BaHUEM
¥ y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPEJCTBAMU O0yUCHUS JIsi 00yUaroImuxcs
C pa3NUYHBIMU BUJIAMU OTPAHUYEHUM 30POBbSI.

Kabuner, B koTOpoM 00y4aroTcs Juila ¢ HapylIeHUEM ClIyXa, JOJHKEH OBbITh
000py/OBaH  pagUOKIACCOM, KOMIIBIOTEPHOH  TEXHHKOH, ayJuOTEXHUKOM,
BUJICOTEXHUKOM, JNEKTPOHHOU JOCKOU, MYJIbTUMEIUINHON CUCTEMOU.

Jst  cnaboBuasmmx oOydarouuxcsi B KaOWHETE MpeaycMaTpUBAIOTCS
IPOCMOTP YAAJNEHHBIX OOBEKTOB TIPU TIOMOIIM BHUACOYBEIUUHUTENICH s
yIalIeHHOro npocMoTtpa. Mcnonb3oBanne bpailieBCKOM KOMIBIOTEPHON TEXHUKH,
ANIEKTPOHHBIX JIyN, MPOrpaMM HEBU3YaJIbHOTO JIOCTyNa K HH(OpMaIuu,
TEXHUYECKUX CPEACTB IMpueMa-niepenaun y4yeOHo WHGOpMAaIMu B JOCTYITHBIX
dbopmax.

Jlns  oOydyaromuxcs ¢ HapyIIeHHUEM OIOPHO-ABUTAaTEILHOIO arapara
KaOMHET JOJDKEeH ObITh 000PY/I0BaH MEPEABUKHBIMU PETYJIUPYEMbIMU MapTaMu C
MCTOYHUKOM MHUTAHUS.

BrimieykazanHoe OCHallleHHWE yCTaHABIMBAETCS B KaOWHETE MpHU HAIWYUU
oOyyaromuxcsi Mo aJanTUPOBAHHOM 0O0pa3oBaTEIbHOM MpPOrpamMMe € Y4eToM
MMEIOIIETrocs TUMa HApYIICHUH 3I0POBbsl y 00yYaroIerocs.

Hnpopmayuonnoe u memoouueckoe obecneuerue 00y4arouuxcs

Joctyn k M”HPOPMalMOHHBIM U OUOIMOrpaduIECKUM pecypcam, yKa3aHHbIM
B 1.3.2 paboueld mnporpaMmbl, JOJDKEH OBITh MpelacTaBieH B (dopmax,
aJIalTHPOBAHHBIX K OFPAHMYEHUSAM 3/I0POBbsI 00YYAIOLIMXCSl MHBAJIUJOB U JIUIL C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI:

JUtst un ¢ HapyEHUsIMU 3peHus (HEe MEHee JBYX BHJIOB):

- B IICYAaTHOM (pOpMe yBETMUECHHBIM HIPHPTOM;

- B (hOpMeE JIEKTPOHHOI'O TOKYMEHTA;

- B (hopMme aynuodaiina;
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- B neyaTHoOU (popme Ha si3bike bpaiis.

JIist Ut ¢ HApYIICHUSIMU CITyXa:

- B nieyaTHou popme;

- B (hopMe FIIEKTPOHHOI'O JOKYMEHTA.

Jjist i ¢ HapyIIeHUsIMA OMTOPHO-/IBUTATENILHOTO armapara (He MEeHee JIBYX
BUJIOB):

- B neyaTHou (opme;

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B (popme ayauodaiina.

JUiss i ¢ HEPBHO-NICUXMYECKMMHU  HapylIeHUsMH  (paccTpoilcTBO
ayTUYECKOI0 CIEKTPa, HApYIIEHHUE ICUXUYECKOTO Pa3BUTHSA):

- UCIIOJIb30BAaHUE TEKCTa C WILTIOCTPALIUSIMY;

- MYJIbTUMEIUIHHBIC MaTEPHAITHI.

Bo Bpemst caMmocToATEIbHON MOATOTOBKH 00yYarOIINecs: MHBAIHIBI U JIUIIA C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS JOJIKHBI OBITH 00ECIIEYEHBI TIOCTYIIOM
K cetu MHTEpHET.

Dopmbl U MemoObl KOHMPOJSL U OYEHKU Pe3YIbMAmos 00yyeHUs.

®opMbI U METOJIbI KOHTPOJISI MPOBOJISATCSI C YYETOM OTPAHUUYCHHUS 3]I0POBBS
obOyuatommuxcsi. Llenbro TekyIero KOHTPOJIs SBJISETCS CBOEBPEMEHHOE BBISIBJICHUE
3aTPpyJHEHUM W OTCTaBaHUs, 00YUYaAIOIIETOCs ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBBS U BHECEHHUE KOPPEKTUBOB B YUEOHYIO JI€SITEIHLHOCTD.

dopma NOPOMEXKYTOYHOM  aTTECTAllUM YCTAHABIMBAECTCS C  Y4E€TOM
WHJVMBUAYAJIBbHBIX MCUXO(DU3NUECKUX OCOOCHHOCTEH 00YyUaromMXcsi MHBAIUAOB U
JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBBs (YCTHO, TUCHMEHHO Ha Oymare,
MACBMEHHO Ha KOMITbIOTEpE, B JOpME TECTUPOBAHUS H T.IL.).

[Ipy  mpoBeAeHWMM  MPOMEXKYTOUYHOW  aTTeCTallMd  OOYYArOIIeMYCs
MpEeAOCTaBISICTCS BpEMsl Ha MOJTOTOBKY K OTBETY, YBEIMUEHHOE HE 0oJiee 4eM B
TpU pa3a, YCTAHOBICHHOTO /IS TMOJTOTOBKM K OTBETY OOYyYaloIIUMCs, HE
HMMEIOINM OTPAHUYEHHI B COCTOSIHUU 37I0POBBSI.
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