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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 ¢ DPI'OC CIIO mo mnpodeccun 31.01.01 MegunuHckuii
aIMUHUCTPATOP.

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
OKPY’KaroIlen IIPUPOJHOMN cpene, YMEHUSA [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 JKOJOTUYECKOW OE30MacHOCTH, B Pa3BUTHHU
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, TaOJUIBI, PUCYHKH H
pyrHe);

- HCIONIb30BaTh HAy4YHBIA S3bIK B KadyecTBE CpeAcTBa mpu pabore ¢
XMMHAYECKON MH(pOpMAIMel: MPUMEHATh MeXIpeaMeTHbIe (pusnueckue u
MaTeMaTHYeCKUEe) 3HAaKM W CUMBOJBL, (OpPMYyJbl, 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
JEATEIbHOCTH, TIOJYYEHHBIX CaMOCTOATENBHO 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:
- OCYLICCTBJISAITL CAMOKOHTPOJIb CBOEM JIeSITEIbHOCTH Ha OCHOBE
caMoOaHaJin3a U CAMOOIICHKH.

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 ONHMCAHWM CTPOEHUS U CBOWMCTB HEOPIaHMYECKUX H
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 NPUKIATHOU
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 XUMUUYECKHE
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 SBJICHUM NPUPOIBI; O MECTe U
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 OTHOULIEHUsSI K CBOEMY 37I0POBBIO U IPUPOJHOM cpese;

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) - W30TOIBI, OCHOBHOE M BO30YKICHHOE COCTOSHHE
aToMma, THOpUAM3ALNs aTOMHBIX OpOHUTaIel, XMMHUYEeCcKas CBSI3b, MOJISIpHAs
KOHIICHTpAIUs, CTPYKTypHas (Gopmyna, u30Mepus (CTPYKTypHas,
reoMeTpuueckast (LMC-TPAHC-U30MEPHS), THUIIBI XHMHUYECKUX pPEAKIHUM
(roMO0- W TeTeporeHHble, OOpaTUMbIE ¥ HEOOpaTUMBIC), PACTBOPHI
(MCTUHHBIE, JUCIEpPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, CTENEHb
JIMICCOIMAIINY, AJIEKTPOJIHN3, 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
MEXaHU3Max XUMHYCCKUX peaKL{Hﬁ, TCPMOANHAMHUYCCKUX U KUHCTUYCCKUX
3aKOHOMEPHOCTSAX HMX NPOTEKaHWs, O XHUMHYECKOM DPaBHOBECHH,
AUCIICPCHBIX  CUCTCMaAX, q)aKTOHOFHqCCKHC CBCACHUA O CBOﬁCTBaX,
COCTaBe, TMIOJNyYeHMH W 0OE30MaCHOM WCIIOJIb30BAaHUHM  BaYKHEHIITNX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB B OBITY M IMPAKTHYECKOU
NeSITeTPHOCTH YeJIOBEKa; OOIUX HAYyYHBIX MPHHIUIAX XUMHYECKOTO
MPOU3BOJCTBA (HA MPUMEpPEe MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHAKa,
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 XUMHUUYECKHUX
COCIMHEHUN MEXIyHapOAHOTO COI03a TEOPETUYECKOW M MPUKIATHOU
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 3HAHHWS O COCTaBE M CBOMCTBaX
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BEIIECTB JUI AKCIEPUMEHTAJIBHOM MPOBEPKU THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEHN MPOTEKAHNU XUMUUYECKUX PEAKLIUN U IPOTHO3UPOBAHUS
BO3MOXHOCTEH UX OCYILECTBIICHUS;

[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
HAaXOKJCHUI0 XUMHUUECKOM (hopMyIIbl BELIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTAa pEaKlUu, €CIU OAHO U3 HCXOJHBIX
BEIIECTB JIaHO B BHJE pacTBOpa C OIpPEACIIEHHOW MaccoBOW Joiel
PacTBOPEHHOTO BEIIECTBA MIIM JIaHO B M30BITKE (MMEET PUMECH); 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
nepepabOTKOM  BEIIECTB; HCIOJIb30BAaTh TOJYYCHHBIC 3HAHUS  JJIA
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
pacmo3HaBaHUIO HEOPraHMYECKUX M OpPraHMYEeCKUX  BEIIECTB) C
coOnrofieHreM TMpaBuil Oe30MacHOro oOpallleHusi ¢ BeIIeCTBAaMU 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 MHGOPMAIIMK 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;

12




TIpy13

- c(hopMHPOBAaHHOCTh, YMEHHUH OCO3HaBaTh OMACHOCTh BO3ACUCTBUS Ha
JKUBBIE OPTraHU3MbI OMPEIETICHHBIX BEIECTB, TOHUMAsi CMBICH MOKa3aTeNs
npelelbHON JOIMyCTUMOW KOHIIGHTpAallMM, M TOACHATh Ha HpUMepax
CrocoObl YMEHBIIICHUS U TPEAOTBPAIICHUS X BPEAHOTO BO3JICHCTBUS Ha
OpraHH3M YeJI0oBeKa

13




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 160
YyeOHast Harpy3ka o0y4yaonierocst 152
B TOM YHCIJIE:
JICKLINH, YPOKHU 152
PAKTHYECKUE 3aHSATHUS -
CamocrosiTeibHasi padoTa 8

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

Koanl xoMmeTeHIuii
(YKa3aHHBIX B
pasneine 1.2) n

JIMYHOCTHBIX
O0beM yacoB
Coaep:xanue yue0HOro Mmatepuaa u GopMbl OPraHu3anMUM 1esITeTbHOCTH (ypox/ MeTanpeIMeTHbIX,
00yYarIMuXCcA yp npeIMeTHBIX
CaMOCTOSITe/IbHASA e3VABTATOR
padora) pesy ’
¢bopmupoBanmnio
KOTOPbIX
CImoco0cTBYeT
3JIEMEHT NMPOrpPaMMbl
Paznea 1. Oprannyeckasi XuMusi
Tema 1.1. Conep:xxaHue yueOHOro MaTepuaJia 4 JIP 01- JIP 07
[IpenmeT oprannueckon Hayunble MeTOIbI TO3HAHMS BEIIECTB W XHUMHUYECKUX sBIEHUU. Poib MP 01- MP 03

xumuu. Teopust cTpoeHUs
OpraHUYECKUX COECIMHEHUHN

JKCIIEPUMEHTa M TEOPUHM B XUMHUHU. 3HAUCHHE XUMHH TPU OCBOCHUU
npodeccuii CITIO n cnenmansaocteit CIIO ecTecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccrnoHanTbHOT0 00pa30BaHMUS.

IIpeamer opranuyveckoii xumum. [loHATHE 00 OpraHUYECKOM BEIIECTBE U
oprannyeckoil xumuu. KpaTkuii ouepk HUCTOPUHM Pa3BUTHS OPTaHUYECKOM
xumuu. Buranusm u ero kpyueHue. OcCOOEHHOCTH CTPOEHHUS OPraHMYECKHUX
coenuHeHmni. KpyroBopot yrieposa B mpupoze.

Teopusi crTpoeHusi opraHuyeckux coenuHenuii A. M. bytueposa.
[Ipennoceiiku co3nanus Teopuu cTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoenuss A. M. byrtnepoBa. Xumuueckoe CTPOCHME U  CBOMCTBa
oprannueckux BemiecTB. [lonsitue 00 um3zomepun. CrocoObl O0TOOpaKeHUS
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 yTiaepoAa B
OCHOBHOM M BO30YKIEHHOM COCTOsIHUSAX. KOBaJleHTHas XMMHUYECKas CBSI3b U
ee kiaccupuKkanus Mo Crnoco0y MepeKpbIBaHUS opOuTaneil (- U m-CBS3M).
[TonsTre ruOpuau3anuu. Paznuunbie THIBI THOpUAN3AUU U (HOpMa aTOMHBIX

ITP6 01- TTPG 12
[Py 01- I1Py 13
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opOuTasneii, B3aMMHOE OTTaJKUBaHUE THUOPUAHBIX oOpOHWTaTed W WX
pacrojoKEHUE B IPOCTPAHCTBE B COOTBETCTBUM C MUHHUMYMOM 3HEPIUH.
l'eomeTpust MoOJeKysl BelIECTB, OOpa30BaHHBIX aTOMaMu yriepoaa B
Pa3IUYHBIX COCTOSHUSX THOPUIN3AIUY.

Knaccupurxanus OPraHu4YecKux COeTUHEHUIA. Knaccudukanus
OpPraHMYECKUX BELIECTB B 3aBUCUMOCTU OT CTPOEHMs YIJIEPOJHOM ILEMH.
[TonsTre ¢pyHkunoHanpHOM Tpynmbl. Knaccudukarus opraHM4ecKuX BEIIEeCTB
0 TUMY (PYHKIIMOHAIBHOMN TPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHMYECKUX BellecTB. TpuBHATIbHBIC HA3BAHUS.
PanmonanbHas HOMEHKIAaTypa Kak npeamecTseHHua HoMmenkiaatypel [lUPAC.
Homenkmarypa IUPAC: npuninunbel oOpa3oBaHus Ha3BaHWUW, CTapIIMHCTBO
(GYHKIMOHANBHBIX TPyNN, UX o00o3HaueHHWe B mpedukcax u cyddukcax
Ha3BaHWU OPraHUYECKHUX BEIECTB.

Tunel XUMHYECKHUX CBsi3ell B OPraHU4eCcKHX COCAUHEHHAX U CIOCOObI HUX
pa3pbiBa. Knaccudukamnms KOBAJICHTHBIX CBsI3ei o
AJIEKTPOOTPHUIIATEILHOCTH  CBSA3aHHBIX aTOMOB, CHOCOOY TMEpEeKpHIBAHHS
opbuTtanei, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBsi3b  IPUPOJBI
XMMHUYECKON CBSI3U C TUIIOM KPUCTAIIIMYECKOM PEIIETKH BEIIECTBA M €r0
(¢buU3MYecKUMH CBOWCTBaAMHU. Pa3pplB XMMHUYECKOW CBSI3M KakK IIpoliecc,
oOpatHbIil ee 06pa3zoBaHuI0. [ OMOTUTHYECKUI U T€TEPOIUTHUECKUN Pa3phIBBI
CBS3€HM, WX CONOCTaBl€HWE C OOMEHHBIM M JIOHOPHO-aKLENTOPHBIM
MeXaHu3MaMu uX oOpazoBanusa. [loHsTHE CBOOOMHOTO  pajauKana,
HYKJICO(UITHLHOUN U 3JIEKTPODUIHLHON YaCTHIIBI.

Knaccndpuxanusa peakumii B oprannydeckoil xumun. Ilondarue o tumax u
MEXaHW3MaxX peaknuuid B opraHudeckod xumuu. CyOcTpaT M pearcHr.
Knaccudukanuss peaknmii 1O HM3MEHEHHIO B CTPYKType cyOctpara
(mpucoenuHeHue, OTIIEIUICHHUE, 3aMEIIeHNe, U30MEpHU3allis) U TUITYy peareHTa

(panukanbHblE, HyKJIeo(pUIIbHBIE, AIIEKTPO(UIIbHEIE). Peakuun
npucoenuaenus (AN, AE), snumunnpoBanus (E), 3amemenus (SR, SN, SE),
M30MEpHU3aIHH.

CoBpemMeHHBIE NPEACTABJICHHUSI 0 XMMHYECKOM CTPOCHHM OPraHMYecKHX
BemecTB. OCHOBHBIE HallpaBJIEHUs pa3BUTHs Teopuu crpoeHus A. M.
BytnepoBa. M3omepusi opraHndeckux BeHIECTB M €€ BHUAbL. CTpyKTypHas
M30MEpHsl: MEKKIIACCOBasl, YTIIEPOAHOTO CKEJIeTa, MOJIOKEHUs KPATHOW CBS3U
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u ¢yHKIMOHANBHOU rpynmnbl. [IpocTpaHcTBeHHAs M30MepHs: TeOMeTpudecKas
u onruueckad. [loHsaTMe acuMMmeTpuyeckoro ueHrpa. buosorudyeckoe
3HaYEHHUE ONTUYECKOW M3oMepuu. B3anmHOe BIMSHUE aTOMOB B MOJEKYJax
OpPTaHMYECKUX BEIIECTB. DIEKTPOHHBIE 3((HEKTHl aTOMOB U aTOMHBIX T'PYIIM B
OpraHWYEeCKUX MoJieKyaax. WHIyKnuoHHBIH 3(deKT, MONOKUTEIbHBIA U
OTpUIIATENbHBI, ero ocobeHHocTH. Me3soMmepubiii  dddekr  (3ddext
COTIPSKEHMSI), €r0 0COOCHHOCTH.

«XHuMHYecKoe CTPOeHHe U CBOIICTBA OPraHNYeCKUX BellecTB)

1. CocraBieHue CTpyKTypHBIX (hOpMyIT HU30MEPOB U TOMOJIOTOB.

2.Pemenue 3amay Ha HaxXOXJIEHUE MOJICKYJISAPHOH (OPMYJBl IO MacCOBOM
J10JIE BEILIECTBA.

CamocTosiTesibHast padoTa

Tema 1.2.
[IpenenbHbie
YIJIEBOAOPOIBI
AnKaHBI.

Conep:xkanue y4eOHOT0 MaTepHaJa:

T'omonornueckuii psaa aakanoB. [loustue 06 yrieBogoponax. OcoOeHHOCTH
CTpPOEHHSI TPEAENbHBIX YIJIEBOAOPOJOB. AJIKaHbl KaK IPeACTaBUTEIH
IIPENEIbHBIX YIIEBOAOPOAOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl METaHa M JAPYTUX alKaHoB. ['oMoyiornyeckuil psig U HU30MepHs
napa¢uHoB. HopmanbHOE€ M pa3BETBICHHOE CTPOCHHE YTJICPOIHOW LEMH.
Homenkiatypa ajikaHOB M alIKWJIBHBIX 3amecTutesiel. Gu3nyeckue CBOMCTBA
aJIKaHOB. AJIKaHBI B IIPUPOJIE.

XuMu4ecKkHe CcBOMCTBA ajakaHoB. Peakiuum SR-Thna: ramoreHupoBaHuUE
(pabotsl H. H. CemenoBa), HutpoBanue no KonosanoBy. MexaHu3M peakiuu
XJIOPUPOBAHUS aJIKaHOB. Peakuun JIETUIpUPOBAHMUS, TOpeHHUs,
KaTAIUTUYECKOTO0 OKHUCJICHHS alKaHOB. KpeKHHI alkaHOB, pa3iUYHbIE BUIbI
KpEKHUHra, MpUMEHEHHE B MPOMBIIUIEHHOCTH. [Iuponn3 u KoHBepcHus MeTaHa,
M30MepU3aLHs AJIKaHOB.

IIpuMeHenne uW cnocoObl MOJy4YeHUsi ajkaHoB. OOmacTH TPUMEHEHUS
aJIKaHOB. [IpOMBIIITICHHBIE CIIOCOOBI MOJYYEHHs AaJKAHOB: IOJy4YE€HHE U3
MPUPOJHBIX MCTOYHUKOB, KPEKHHI TMapauHOB, MOITYYEHHE CHHTETUYECKOTO
OeH3uHa, TrasuduKalMs YIrid, TUAPUpOBaHME ankaHOB. JlabopaTopHble
CrocoObl TOJyueHHUs alKaHOB: CHHTe3 Biopma, aexkapOoOKcUIMpOBaHUE,
THIIPOJIA3 KapOuaa aJroMUHHUA.

uknoankanbl. ['oMoIOrHYecKuil psAl U1 HOMEHKJIATypa IUKJIOAIKAHOB, MX
obmas popmyna. IloHsiTHE O HANPsDKEHUH IMKIA. V30MepHs UKIOAIKaHOB!

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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MEXKJIACCOBas, YIJIEPOJHOrO CKenera, reomerpuyeckas. llomyuenune u
(u3nUecKrue CBOMCTBA ITUKIOATKAHOB. XUMUYECKHUE CBOWCTBA ITUKIOATKAHOB.
Cnenuduka CBOWCTB IUKIOAIKAHOB C MajbiM pa3MepoM MuKiIa. Peakiuun
MIPUCOEIMHEHUS ¥ PAJIMKAIBHOTO 3aMEIICHUSI.

ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

[IpuMeHeHne ankaHOB B MEOUIIMHE (Ba3€JIMH — CMECh YKUIKUX M TBEPIbIX
YTIEBOJIOPOIOB)

«XUMHYeCKHe CBOMCTBA AJIKAHOB»

1. 3roroBieHne Moaenel MOJIEKYJI aIKaHOB U I'aJIOT€HAIKaHOB.

2. O3HakOMJIEHHE CO CBOMCTBAMM TBEpAbIX Napa(HUHOB: IUIABIECHUEM,
pacTBOPUMOCTBIO B BOJE M OPraHUYECKUX PACTBOPUTEIAX, XUMHUYECKOU
MHEPTHOCTHIO (OTCYTCTBUEM B3aWMOJIEUCTBUSA C OPOMHOM BOAOM, pacTBOpaMu
NepMaHraHaTa Kajus, THIPOKCUAA HATPUS U CEPHOU KHUCIIOTHI).

3. IlomyueHue MeTaHa W H3YUYEHHE €ro CBOWCTB: TOPEHHUS, OTHOLICHUS K
OpOMHOIi BOJIe ¥ pacTBOPY MEepMaHraHaTa KaJjus.

CamocrosiTesibHas padoTa

Tema 1.3.
3TI/IJ'IGHOBI)I€ 1 JUCHOBBIC
YTIIEBOJIOPOIBI

Conep:xaHue yueOHOro MaTepuaJia

I'omosiornyecknidi  psii AJKEHOB. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJIbI ITHJIEHAa M aJKeHOB. ['oMoyiormueckuil psa u oOImias
¢dbopmyna ankeHoB. VM3oMepusi 3THIECHOBBIX YTIJIEBOJOPOIOB: MEXKKIACCOBas,
YIJIEPOAHOIO CKEJEeTa, IOJIOKEHHUsST KpaTHOM CBSI3U, TE€OMETPUYECKAS.
Oco0OeHHOCTH HOMEHKJIATyphl ~ ATHJICHOBBIX  YIJIEBOAOPOJOB, HAa3BaHUS
BAKHEUIINX paauKaioB. PU3NUECKUE CBOMCTBA AJIKEHOB.

XuMHUYecKHe CBOHCTBA AJKEHOB. DJEKTPO(UIBHBIN XapakTep peakiHi,
CKJIIOHHOCTb K pEaKIUsIM MPUCOCAUHEHUS, OKUCIEHUS, MOIUMEPHU3ALIUU.
[IpaBuio MapkoBHUKOBA W €ro JJIGKTPOHHOE OOOCHOBaHME. Peakumm
raJlOr€HUPOBAHUS, THUAPOTAIIOTCHUPOBAHUS, THApATAllUU, TUIPUPOBAHUS.
Mexanusm AE-peakumii. [loHsiTue o peakumsx mnojauMmepusanuu. ['opeHue
alKeHOB. Peaknuu OKHCIEHUST B MSITKUX M JKECTKHUX YCIOBUsX. Peakius
Barnepa u ee 3HaueHue A OOHapy>KEHUS HEMpENEeiIbHBIX YTJIEBOJIOPOJIOB,
IIOJTyYEHUS TJIMKOJICH.

IIpumeHeHne U cnocoObI MOJYYeHUSI AJKEHOB. lcnonb30BaHUE BBICOKOU
PEaKIMOHHOM CIIOCOOHOCTH aJKEHOB B XHMHYECKOH INPOMBIIUIEHHOCTH.
[IpumeHeHue sTuieHa U nponuieHa. [IpomblluieHHbIE cIOCOOBI MOTYYEHHS

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[1Py 01- [TPy 13
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aNKkeHoB. Peakuuu neruapupoBaHusi U KpekuHra ajikeHoB. JlabopaTopHbie
CHOCOOBI MOJTYYCHHUS AIIKEHOB.

[TonsTe u kiaccudukanus AUEHOBBIX YIJIEBOJAOPOJOB IO B3aUMHOMY
PaCTONIOKEHUIO KPaTHBIX CBs3el B Moiekyne. OcoOEHHOCTH ANEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOEHHUSI COMNpPSDKEHHbIX JAueHoB. [lonstne o 7-
JJEKTpOHHOW  cucteMe. HomeHknaTypa  JHEHOBBIX  YIJIEBOJOPOIOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB COMPSKEHHBIX TUEHOB KaK CIEACTBHE UX
ANEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoenunenus. Ilomumepusarns
nueHoB. CrocoObl TONYYeHHS JTUEHOBBIX YIJIeBOAOponoB: padoTtel C. B.
Jlebenena, neruIpupoOBaHUE AIKAHOB.

OcHOBHbIE MOHATHS XHUMHH BBICOKOMOJIEKYJISPHBIX COeIUHEHUIl (HA
npuMepe MNPOAYKTOB MNOJMMEPH3AUMU AJKEHOB, AJKAJIHMEHOB M MX
rajJloreHnpou3BoOAHbIX). MoHOMEp, MoIUMEp, peakuus MOJIUMEpPHU3aIH,
CTCTICHb TMOJIMMEPU3alliU, CTPYKTYpHOE 3BEHO. THIBI MOJUMEPHBIX IICTICH:
JTUHEIHbIE, pa3BeTBIIEHHBbIe, ciuTble. [loHATHE O cTepeoperyIspHbIX
nonmuMepax.  [lomuMepsl  TEpMOIUIACTHYHBIE W TEPMOpPEAKTHBHBIC.
[IpencraBnenue o miaactMaccax M anactomepax. [lonMaTuieH BBICOKOTO U
HU3KOTO JaBIIEHUs, €ro cBoicTBa M mpuMmeHeHHe. Kartammszatopsl [{urmepa-
Harra. [lonunponusieH, ero nmpuMeHEeHHWE W CBOWCTBA. ['anoreHconeprkaiue
MONUMEpPBL:  TeQUIOH, TMONUBHHHUIXJOpUA. Kaydyku HaTypanbHBIH W
CUHTETHUYECKUE. Cononumepsl (6yTamueHCTUPOIBHBII Kay4yK).
Bynkanuzanus kaydyka, pe3suHa u 500HUT.

ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

I/ICHOHLBOBaHI/IC 9TAaHOJIa B KAYCCTBC aHTUCCIITHUKA. HpI/IMeHeHI/Ie BTPIJIXJIOpI/I,Z[a
JUI1 MECTHOU aHECTE3UN

«AJikeHbl. DU3NYECKHE CBOWCTBA U IPUMEHEHHE AJIKEHOB)

1. Pemienue 3agay Ha HAXOXKICHHE MOJICKYJSIPHON (opmysbl mo oOriei
bopmyre.

2. Pabora ¢ 00yJaronMMHU U KOHTPOJHUPYIONMMH MaTepUaIaMu.

«XuMHMYecKHne CBOHCTBA U MOJIyYeHHe AJIKEHOB)

1. O3HakoMyIeHHE ¢ 0Opa3lamMy MOJUAITUIICHA U MTOJUIPONUIICHA.
2.Pacnio3HaBanune 00pa3iioB aJIKaHOB U aJTKEHOB.

3.ITonmyueHue aTUICHA ACTUAPATALIUEH STHIIOBOTO CIIUPTA.

4.B3anMopeiicTBHEe ITHJICHA C OpOMHOW BOJOW, pPacTBOpPOM IepMaHraHaTa
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KaJIus.

CamocTosiTesibHasi padoTa

Tema 1.4. Auerunenossie | Conep:kaHue yueOHOro MaTepuajia JIP 01- JIP 07
YIJIEBOJOPOABI I'omonornuecknii psx  AJKHHOB. OJEKTPOHHOE M MPOCTPAHCTBEHHOE MP 01- MP 03
CTpOCHHE aleTH/IieHAa U JPYTUX AaJIKHHOB. ['OMOJOTHMYEcCKHid psan U oOIas I1P6 01- ITPG 12
¢dbopmyia anknHOB. HOMEHKIIaTypa aneTHICHOBBIX YTIIeBOI0POI0B. M3omepus [TPy O1- [TPy 13
ME’KKJIaCCOBasl, YIIIEPOJIHOIO CKEJIETa, MOJIOKEHUSI KPAaTHOM CBSA3H.
XuMHnyeckue CBOCTBA M NMpUMeHeHHe AJTKHHOB. OCOOCHHOCTH peaKIuii
MIPUCOEIUHEHUS 110 TPOMHOMU yIriiepoA-yriiepoaHon cBsa3u. Peakuus Kyueposa.
[IpaBuno MapkOBHMKOBA MPUMEHUTEIBHO K aunetwieHaMm. [loaBMKHOCTH
aToMa BoAoOpoja (KUCIOTHBIE CBOiicTBa ankuHOB). OKHUCIEHHE aJIKUHOB.
Peakuust  3enuHckoro. IIpuMeHeHue — aleTUIEHOBBIX  YIJIEBOJOPOIOB.
[lonuBuHMIaneTAaT.
[osyuyenne anaxuuoB. [lonydyeHue aneruraeHa NUPOIM30M METaHa U
KapOMIHBIM METOIOM.
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE
Hcnonb3oBanue »THHA (aleTWICHA) A MONYyYEHHUs MOJIUYpPETaHOB, IS
W3TrOTOBJICHHS] UMILJIAHTOB
«XUMHYeCKHe CBOMCTBA M CIIOCOOBI MOJyYeHUs] AJIKMHOB.
1. M3rotoBnenune Mozenel MOJIEKyJI aIKUHOB, UX U30MEPOB.
2. Pemenue 3amady Ha HaxOXXJICHHE MOJEKYJSIPHOU (GOpMysbl MO OOIIeH
(dopmysie ¥ ypaBHEHHUIO PEAKLIUH.
3. Pabota ¢ 00y4JaronmumMu 1 KOHTPOJIUPYIOIHUMH MaTeprUaaMu.
CamocTosiTesbHasi padoTa
Tema 1.5. Conep:xanue y4eOHOr0 MaTepuasia: JIP 01- JIP 07
Apomarnyeckue I'omosiornyeckuii psix  apeHOB. beH301 Kak IIPEACTaBUTENb apPEHOB. MP 01- MP 03
YIJIEBOJOPOBI Pazputue  mpeacraBieHudt o  cTpoeHuum  Oenzona.  CoBpeMEHHbIE ITP6 01- TTPG 12

MIpPEICTAaBICHUS] 00 AJIEKTPOHHOM U TNPOCTPAHCTBEHHOM CTPOEHHM O€H30.1a.
OOpazoBaHue apoMaTH4ecKoil  m-cUcTeMbl. ['omomorm  OeH3oma, UX
HOMEHKJIaTypa, oOmas dopmyna. HomeHknaTypa s AW3aMEIIEHHBIX
MPOU3BOJHBIX O€H30JIa: opmo-, Mema-, napa-pacroyiokKeHHe 3aMeCcTUTENCH.
DU3NYECKUE CBOKWCTBA APEHOB.

XuMHnuyeckue cBOMcTBa apeHoB. [Ipumepbl peakiuii 3IEKTPOOHUIBHOTO
3aMEIEHUs: TAJIOTCHUPOBAHMSI, AIKWIMPOBaHUS (KaTanm3atopbl Dpupens-

[Py 01- I1Py 13
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Kpadtca), wnutpoBanus, cynabdupoBanus. Peaknuum TruapupoOBaHUS U
NpUCOEeTUHEHUsT Xjopa K OeH3omy. OcoOEHHOCTHM XHMMHUYECKHX CBOMCTB
roMosioroB OeHszoja. B3aummHoe BiMsSHHME aTOMOB Ha MpPHUMEpPE TOMOJIOIOB
apeHoB. OpueHTaIs B peaKIHsIX IEKTPOPUILHOTO 3aMerieHns. OpHeHTaHThI
I u Il pona.

IIpumeHeHue U MoJiydyeHne apeHoB. [Iprpo HbIE HICTOYHUKU apOMATHUECKHUX
yTJIEBOIOPOAOB. ApoMaTu3alvs ajJKaHOB M IMKJIOAIKAHOB. AJKUIMPOBAHUE
OeH3ona.

I'openue 6en3ona.

OTtHomeHne 0eH301a K OpOMHOM BOJIe, pacTBOPY MepMaHTraHaTa KaJHs.
[Tonyuenue HuTpoOEH30Ia.

O3HakoMJIeHHE ¢ (PU3UIECKUMH CBOWCTBAMU apOMAaTHYECKUX YTIEBOJOPOIOB
¢ ucnonb3oBaHueM  pactBopurensi — «ConbBeHT».  M3rotoBieHue
MCHOJIb30BAaHUE MPOCTeiero npudopa ajst Xxpomarorpaduu.

[Tonyuenne OeHzona  aekapOOKCHIMpPOBAaHWEM  OCH30MHOW  KHUCIIOTHI.
[Tommydenue u paccioeHue IMyIbCUU OeH30ma ¢ Booi. OTHOIIeHne OeH30Ma K
OpOMHOM BOJI€ M PacTBOPY IEpMaHraHaTa Kajusl.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE

beHn3oiiHas KMCI0Ta U €€ IPUMEHEHUE B METUIIMHE

CamocrosiTesibHas padora

Tema 1.6.
[IpupoaHbie ICTOYHUKHT
YIJIEBOJOPOIOB.

Conep:xxkanue y4eOHOro MaTepuaJa:

Hed1s. Haxoxnenue B mpupone, coctaB W (U3HMYECKHE CBOWCTBA HE(PTH.
TomnuBHO-3HEpreTHUecKoe 3HaueHue HedTH. [IpombleHHas mnepepadoTka
Heptu. Pexktudukamus HepTH, OCHOBHBIC (paKIUH €€ pa3JelieHUus, HX
ucnosibp3oBanue. Bropuunas mnepepaborka HedrenmpoaykToB. PexTuduxarms
Ma3yTa IpH YMEHbIIEHHOM JaBieHuu. Kpekunr nedrenponykro. Paznnunbie
BUIbl KpekuHra, pabotrel B. T.lllyxoBa. W3omepuzamus ajkaHOB.
AJNKunupoBaHue HenpeenbHbIX YIJIEBOOPOIOB. Pudopmunr
HedrenpoaykToB. KauecTBOo aBTOMOOMIBHOTO TOITMBA. OKTAaHOBOE YHCIIO.
Ilpupoanbiii u mnomyTHbIA HedTAHON ra3pl. CpaBHEHHME COCTaBa
MPUPOTHOTO U MOMYTHOI'O Ia30B, UX MPAKTUYECKOE UCTIOIb30BaHHE.
Kamennsblii yroab. OCHOBHBIE HaIpaBJI€HHUS HCIIONb30BAaHUS KaMEHHOI'O
yrisa. KokcoBaHue KaME@HHOTO YIUisl, BaXKHEHIIME MPOIYKThI 3TOTO IpoLecca:
KOKC, KaMEHHOYTOJIbHasg cMoja, HajacMmosbHas Boga. CoenuHeHwus,
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BBIIEISIEMbIE W3 KAaMEHHOYTOJBHOW cMOJBL. [IpoayKTel, Tody4daemble W3
HAQ/ICMOJIFHOW BOJABI. OKOJIOTMYECKHE AaCHEeKTHl JOOBIYM, MepepaboTKu |
WCTIOJIb30BAHUS TOPIOYMX HCKOMACMBIX.

OmnpeneneHue HaIM4YUS HEMPEOCNBbHBIX YIJEBOJOPOJOB B O€H3WHE U
KEepOCHHE.

PacTBopuMOCTh  pa3nuuHbIX  HedrempoaykroB  (OeH3MHA, KEpOCHHa,
JIM3EJIbHOTO TOTUIMBA, Ba3elIMHA, TapauHa) IpyT B IpyTe.

CamocTrosiTesbHast padoTa

Tema 1.7. 'mapokcuibHble
COEJIMHEHUS.

Conep:kanue y4e0HOIro MaTepHuaJia

Ctpoenue u kiaaccupukamus cnuproB. Knaccudpukanus cmiupToB MO THITY
YIJIEBOJOPOAHOTO paJMKaia, YUCITY THIPOKCUIBHBIX TPYNI U TUIY aToMa
yIJIEpOJia, CBSI3aHHOTO C THUJIPOKCWIBHOW TpPyNIoOW. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE TUIPOKCWIBHOW Tpynmbl. BiusiHue cTpoeHus
CIUPTOB Ha UX (PU3NYECKUE CBOICTBA. MexMoeKyIsipHas BOJOPOIHAS CBA3b.
I'omonornyeckuii psii IPENENIbHBIX 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, copepkaummux OH-
TPYIITy: KHUCIIOT, OCHOBaHWH, aM(OTEPHBIX COEAMHEHUHN (BOJbI, CIIUPTOR).
Peakuuu, mnoareepkaaromme KUCIOTHBIE CBOMCTBA CIHPTOB. Peakuuu
3aMEIIeHUs] THUIPOKCUIBHOM rpynmnbl. MexMONIeKyJIapHas Jeruaparanus
CIHMPTOB, YCIOBHS o00pazoBaHus TNPOCThIX 3¢upoB. CioxHble 3PUPHI
HEOPraHWUYECKUX U OPraHUYECKUX KHUCIOT, peakUuu dSTepUpHUKaLUU.
OkucliieHre U OKUCIUTEIbHOE IETUAPUPOBAHUE CIIUPTOB.

Cnoco0bl mosyyeHusi CHUPTOB. ['WIponu3 rajoreHajakaHoB. ['muaparamus
QJIKEHOB, YCJOBHSI €€ TpoBeldeHUs. BoccTaHoBneHHE KapOOHUIBHBIX
COCTMHEHUH.

MeraHon, ero  MNPOMBINUJIEHHOE  MOJYYEeHHE U NPUMEHEHHE B
poMBINITICHHOCTH. buomornueckoe nelictBue wmetaHosa. Cnernuduyeckue
CrocoObl TOMYYEHUS JTUJIOBOTO crupra. Du3momorudyeckoe IeicTBHE
3TaHOJIA.

MHoroaromuble cnupThbl. l3omepus M HOMEHKIATypa IIPEICTaBUTEIICH
JIBYX- W TPEXarOMHbIX cOUPTOB. (OCOOEHHOCTH XHMHUYECKUX CBOICTB
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MHOTOaTOMHBIX CIOUPTOB, HMX KayecTBeHHOe oOHapyxeHHe. OTaenbHble
NPEICTABUTENN: STHICHIJIHMKOIb, TJHLEPUH, CIOCOOBI HUX TOJyYeHUs,
MPaKTUYECKOE MPUMEHEHUE.

®eHOoJ1. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHue (enona. BzanmHoe
BIIUSTHUE apOMAaTUYECKOTO KOJIbLIA ¥ TUAPOKCUIBHON TPYMIIbI.

XuMHUECKUE CBOMCTBa (eHONa Kak (YHKIHS €ro XMMHUYECKOTO CTPOCHHUS.
bpomupoBanue (enona (kauecTBEHHAsl pEakivs), HUTpOBaHUE (MTUKPUHOBAS
KHCJIOTa, €€ CcBoiictBa u npuMeHeHue). OOpa3oBaHHE OKpalleHHBIX
KoMIIekcoB ¢ noHom Fe’™ Ilpumenenue ¢enona. ITonydenue ¢eHona B
MIPOMBIIIJICHHOCTH.

Pextudukaiusi cMmecu 3TaHoJ - BOAA.

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJlEPKAHUE

[Ipumenenne cnuproB B wMeaunuHe. llpumenenue »stanona 70% and
nesuHpeKknuu pyk, dSTaHona 96% ans  ne3uH(EKIHH TOBEPXHOCTEH U
o0opynoBanus. Mcnonb3oBaHue H30MPOMHIOBOTO M 3TUJIOBOTO CIUPTa IS
[IPUTOTOBJICHUS TEJICH.

«Croco0bl MOJIy4eHUs CIMPTOB. AJIKAHOJIbI»

1. W3yueHue pacTBOPUMOCTH CHUPTOB B Boae. OKHCIEHHE CIUPTOB
Pa3IMYHOTO CTPOCHUS XPOMOBOW CMECHIO.

2. Pemenue 3a1ay Ha U30BITOK U HEJJOCTATOK.

3. Pabota ¢ 00y4JaromumMu 1 KOHTPOJIUPYIOIUMH MaTeprUaaMu.

CamocTosiTesbHast padoTa

Tema 1.8.
AJIBI[CFI/II[BI " KCTOHBI.

Coneprxanue yue0HOro MaTepuaJa:

I'omosnoruyeckue psabl aabIern10B U KeTOHOB. [loHATHE O KapOOHMIBHBIX
COCIMHEHUSX. DIIEKTPOHHOE CTpOeHHE KapOOHWIIBbHOHN rpynmbl. M3omepus u
HOMEHKJIaTypa albICTHI0B U KeTOHOB. PDU3NUECKIE CBOICTBA KapOOHMIBHBIX
COCTUHEHUN.

XuMHYeCcKHEe CBOWCTBA aJbern/10B M KETOHOB. PeakiimoHHas cnocoOHOCTh
KapOOHHMIIBHBIX COeMHEHMH. Peakiinu OKMCIICHHS ajib/ICTHIIOB, KAaUeCTBCHHBIC
peaknuy Ha ajgbIeTUAHYIO rpymiTy. Peakiuy moJuKoHAeHCau: 00pa3oBaHme
(heHoI0(hOopMaITbIETHAHBIX CMOJL.

IIpumeHenne u moJyyeHne KapOOHWJIbHBIX coeanHeHui. [IpumeneHue
QJIBJICTU/IOB M KETOHOB B OBITY M NMPOMBIIUICHHOCTH. AJIBJICTUIBI U KETOHBI B
npupoae  (3dupHble  macna, depomonsl). IlomyueHune KapOOHUIIBHBIX
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COCIMHCHUI OKHUCIICHHEM CIIMPTOB, THApAaTallieil aJKHHOB, OKHCICHHEM
YTJICBOAOPOAOB. OT,Z[GJIBHI:IG NpeACTAaBUTCIIM  AJIBACTUAOB ©W  KCTOHOB,
crienuduueckue cnocoObl UX MOJYYSHHUS U CBOMCTBA.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE

]_II/ITpaJ'IL " €T0 MPUMCHCHUC. Hcnonp30oBaHue alieToHa.

«ITonyyeHne KapOOHMIBHBIX COeTHHEHU»

1. H3ydeHnme BOCCTAaHOBUTENBHBIX CBOMCTB  ajbJETHUAOB:  PEAKIUS
«cepeOpsHOTro 3epKana», BoccTaHoBieHHe ruapokcuaa meau (II).

2. Pelienue 3a/1a4 Ha MPUMECH.

3. PaboTa ¢ 00y4aomuMH U KOHTPOIUPYIONMMH MaTepHalaMH.

«XHMHUYECKHe CBOICTBA AJIbJIErH/I0B H KETOHOBY

1. OxucieHue 3TaHoja B dTaHAIb PACKAJICHHONW METHOM MPOBOJIOKOM.
2. B3aumonericTBre hopMaibaeruaa ¢ THAPOCYIbOUTOM HATPHSL.

3. PaboTa ¢ 00yJaromumMe ¥ KOHTPOJIHPYIONUMH MaTepHAIAMH.

CamocrosiTesibHas paboTa

Tema 1.9.
KapOoHOBBIE KHUCTOTHI U UX
MIPOU3BOIHBIC.

Copep:xanue y4eOHOro MaTepuasia:

I'omonornuecknii psig npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT.
Ilonatne o kapOOHOBBIX KHCIOTaX M UX Kilaccupukanus. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIBHOW IpymIibl. ['oMOJIOrHYeCcKuil psia
IPEJENIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT, HMX HOMEHKJIAaTypa H
nzomepusi. MexXMoJIeKyJIsipHbIe BOAOPOAHbIE CBSA3H KapOOKCHIIBHBIX TPYIII, UX
BIIMSIHHE HAa (PU3NYECKHE CBOMCTBA KAPOOHOBHBIX KUCIIOT.

XuMH4YecKue CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakiunu, WUTOCTpUPYIOIINE
KHCIIOTHBIE CBOWCTBA M HX CpPaBHEHHE CO CBOMCTBAMHM HEOPraHMYECKHX
kuciaoT. O6pazoBaHue (PyHKIMOHAIBHBIX MPOU3BOAHBIX KAPOOHOBBIX KUCIOT.
Peakium srepudukanmu. AHTUAPUIB KapOOHOBBIX KHCIIOT, UX IMOJyYeHHE H
IIPUMEHEHHUE.

Crnoco0blI mosry4yeHust KapoOOHOBBIX KHCJIOT. OTAeIbHbIC NPEACTABUTEIN H
uX 3HavyeHue. OOuue criocoObl MOMYUYEHHs: OKHUCIIEHUE aJIKaHOB, AJIKEHOB,
MEPBUYHBIX CIIMPTOB, allbAETUI0B. BaxxHeilue npeacraBuTenn KapoOOHOBBIX
KHUCJIOT, UX OWoornyeckas posb, cleuupuuecKkue CcrocoObl IMOJTydeHUs,
CBOMCTBA M TPUMEHEHUE MYPaBbHUHOW, YKCYCHOW, NaJbMUTHHOBOW U
CTEapUHOBOM; AaKpPWUJIOBOM M METAKpPWIOBOW; OJEUHOBOW, JIMHOJEBOW U
JINHOJICHOBOM; IIaBeIeBOI; OEH30MHON KUCIIOT.
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Caoxnble 3¢pupbl. CTpoeHHE U HOMEHKJIATypa CJIOXKHBIX 3(HUpPOB,
ME)XKJIaCCOBasi M30MepUsl C KapOOHOBBIMU KHcIOTaMHU. CriocoObl MOMyYeHHS
CIOXHBIX 3¢upoB. OOpaTMMOCTh peakiuu dTepudukanuu U (GaKTopbI,
BIMSIOIIME HAa cMelleHne paBHOBecHs. OOpa3oBaHHE CIOXKHBIX MOJIUIPHUPOB.
[Honmustunenrepedranar. JlaBcaH Kak MNpPEACTaBUTENb CHHTETHUECKHX
BOJIOKOH. XMMHUYECKHUE CBOMCTBA U MPUMEHEHHE CIOXKHBIX 3(PHPOB.

Kupbl. XKupsl kak cioxsbeie 3¢upbl TimiepruHa. KapOoHOBBIE KHCIIOTHI,
BXOJSILIME B COCTAaB >KUPOB. 3aBUCHUMOCTb KOHCUCTEHIIMHM >XHPOB OT HX
coctaBa.  XMMHUYECKHE  CBOMCTBAa  JKMPOB:  THAPOJIU3,  OMBUICHUE,
rUapupoBanue. buonormueckas poyb XKHPOB, UX HUCIOIB30BAaHUE B OBITY U
MIPOMBIIIIIEHHOCTH.

Cosm  kapOOHOBBIX KHCAOT. Mpia. CrnocoObl  MONyuyeHHs  COJCH:
B3aMMO/JICIICTBIE KapOOHOBBIX KHCJIOT C METa/llaMU, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMH, COJISIMH; IICIIOYHON THAPOIU3 CIOKHBIX I(PUPOB. XUMUUECKHE
CBOICcTBa coJyiell KapOOHOBBIX KHCJIOT: THAPOJIN3, PEAKIMHM MOHHOTO OOMEHa.
Mpuia, cyniHOCTh MOMOIIEro AeicTBus. OTHOIIEHUE MblIa K JKECTKOM BOJE.
Cunrernueckue moromue cpeactsa — CMC (meTepreHTsl), UX IPEeUMyIIECTBa
U HEIOCTaTKHU.

BzaumopeiicTBue pacTBopa YKCYCHOM KHUCIOTHI ¢ MarHhe€M, OKCUIOM IIMHKA,
runpokcuaom xenesa (I1I), pactBopom kapOoHaTa Kanus U cTeapaTa Kajusl.
O3HakomIIeHHE C 00pa3laMu CIOKHBIX YPUPOB.

OTHOIIEHUE CIO0XKHBIX FIPHPOB K BOAE U OPraHMUECKUM BELIECTBAM.
BriBenenme JKupHOro MsATHA € MOMOIIBIO CI0XKHOTO 3upa.

PacTBOpUMOCTB KUPOB B BOJI€ U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034iCTBEeHHOr0 Mbuia 1 CMC B 3keCTKOM BOJIE.
PacTBOpHMOCTh pa3iWYHbIX KapOOHOBBIX KHCIOT B Boje. B3aumoneicTBue
YKCYCHOUM KHUCIIOTHI ¢ MeTayiiamMu. [loirydenne n30aMumoBoro a¢upa yKCyCHOM
KHUCJIOTBI.

CpaBHEHHME CTENEHM HEHACBIIIEHHOCTH TBEPAOTO M KUAKOTO KHPOB.
OMbUIeHHE KHpa.

[Tonyuenue MplIa W W3YYEHHE €r0 CBOMCTB: IMEHOOOpA30BaHUS, PEaKIIUHA
HMOHHOTO 00MEHa, TUPOJIN3a, BBIACICHUS! CBOOOIHBIX KUPHBIX KHCIIOT.

CamocrosiTesbHas padora

[\

Tema 1.10.

Conep:kanue y4eOHOro MaTepuaJia:
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[Tomumepsl.

Heopranuuyeckue nmosumepsl. [lonmmepsl — MpoCThie BelleCTBA ¢ aTOMHOM
KPUCTAJJINYECKONH  PELIETKOM: aJVIOTPONHbIE BHIAOM3MEHEHUS YyIJIepoJa
(anma3, rpadur, kapbun, QysiepeH, B3auMOCBI3b THOPUIN3AIMN OpOUTAICH Y
aTOMOB  yIJe€poAa C IMPOCTPAHCTBEHHBIM CTPOECHUEM  AJUIOTPOIHBIX
MoauduKanmii); cereH M TeUIyp Leno4YedyHoro crtpoeHus. llomumepbr —
CIIOKHBIC BEIIECTBA C AaTOMHOM KPUCTAJUIMYECKOM PpEIIETKOW: KBapll,
KpeMHe3eM (AUOKCUIHBIC COSAMHEHUSI KPEMHHUsI), KOPYHA (OKCHU]T aTFOMHUHHUS )
U aJIFOMOCUJIMKATHI (TIOJIEBBIE LIMNATHI, CII0Ja, KaoJauH). MuHepasibl U TOpHbIE
nopoasl. Cepa riacTuyeckasl.

MunepasibHOE BOJOKHO — acOecT. 3HaueHHE HEOPraHWYECKHX MPHUPOTHBIX
MOJINMEPOB B (DOPMHUPOBAHUM OJHOM M3 I'€OJOTHUYECKHX 000J04YeK 3eMiiu —
TUTOC(hHEpHI.

Oprannyeckne mnoaumepbl. CrocoObl WX  MOMY4YEHHS:  peaKIUH
MOJINMEPU3AMN U PEAKLUUM NOJUKOHAeHcauuu. CTpyKTypbl IOJIHMMEPOB:
JIMHEWHBIE, PAa3BETBICHHBIE M MPOCTPAHCTBEHHbIE. CTPYKTypUpOBaHUE
MOJIMMEPOB:  BYJKAaHU3alMsd Kay4yyKoB, IyOyieHHe O€lKOB, OTBEpiKICHHE
MOJINKOHJCHCAIMOHHBIX ~ monuMepoB.  Kiaccudukanuss moaumMepoB 1o
Pa3IMYHbIM NIPU3HAKAM.

O3HakoMJIeHHE ¢ 0OpasllaMy IUIACTMAcCC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U
TOPHBIX MOPOJ.

[IpoBepka miacTMacc Ha DJIIEKTPUYECKYHO IPOBOJWMOCTh, TOPIOYECTH,
OTHOIIEHUE K paCTBOPAM KHUCJIOT, LIEJI0YEH U OKUCIIUTEIIEH.

CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX IIACTMACC.
[TonyuyeHne HUTEN U3 KAaIIPOHOBOM WM JIABCAHOBOM CMOJIBL.

Oo6Hapy>keHHue XJI0pa B NOTUBUHUIXJIOPHIE.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE

[IpuMeHeHne MoJIMMEPOB B MEUITMHE

CamocrosiTesbHas padora

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

Tema 1.11.
VYTieBoIbl.

Copep:xanue y4eOHOro MaTepuasia:

Ilonsitue 006 yraesoaax. Krnaccudukamus yrineBogoB. MoHo-, Ou- U
MoJIMCaxapuabl, MPEICTaBUTENN KaXI0M Ipynmbl yriieBoaoB. buonornueckas
POIb YTIIEBOIOB, UX 3HAUYCHUE B )KM3HU YEJIOBEKa U 0OIIECTRA.

Momnocaxapuabl. CTpoeHHE W ONTHYECKas M30MepuUsi MOHOcaxapuaoB. HMx
KiIaccupuKalus MO YHUCIy aTOMOB Vyriepoia W Tpupoje KapOOHWIBHOMN

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

26




rpymmbel.  @opmyner @umepa uw Xeyopca JUIsi M300paKEHUS MOJICKYIT
MoOHOcaxapuaoB. OTHeceHne MoHocaxapuloB Kk D- um L-psany. Baxueiimmue
MpeICTaBUTEIN MOHO3.

I'mioko3a, cTpoeHue ee MOJeKysbl M (u3nueckue cBoiictBa. TayTtomepwus.
XUMUYECKUE CBOMCTBA TUIFOKO3bl: pEAKIHUM IO aJbJIECTUIHOW TpYIIe
(«cepeOpstHOTO 3epKayia», OKHUCIIEHHWE a30THOW KHCIIOTOW, THUAPUPOBAHUE).
Peakuuu riiroko3bl KaK MHOTOATOMHOTO CIIUPTA: B3aUMOJIEHCTBUE TIIIOKO3BI C
ruapokcunomM meau (II) mpu KOMHaTHOM TeMiepaType M HarpeBaHUU.
Paznuunpie THOB OpoXeHUs (CIUPTOBOE, MOJOYHOKHCIOE). [roko3a B
npupoge. buomoruueckas poyib U NPUMEHEHHE TJIIOKO3bl. DpyKTO3a Kak
n3oMep riaroko3bl. CpaBHEHHE CTPOEHHUS MOJIEKYJIbl U XMMHUYECKHX CBOICTB
TIIIOKO3bI M (PpyKTO3bl. DpyKTO3a B MPUPOAEC U €€ OUOIIOTHYECKas pOIlb.
ITento3pl. Pubo3a wu ne3okcuprbo3a Kak MPEACTABUTEIH abJOTCHTO3.
CrpoeHne MoJeKyI.

Jucaxapuabl. Crpoenue aucaxapunoB. Croco0 COWICHEHHS IIHKJIOB.
BoccranaBnuBaroiue 1 HEBOCCTAHABIMBAIOLIME CBOMCTBA JHUCAXApPUAOB KakK
clenCcTBUE cowileHeHus ukia. CTpoeHrne U XUMHUYECKHe CBOMCTBA caxapo3bl.
TexHomornyeckre OCHOBBI MTPOU3BOACTBA caxapo3bl. JIakTo3a U MallbTO3a Kak
M30MEpPBI caxapo3bl.

Momncaxapuapl. OOmee crtpoeHue mnonucaxapuaoB. CTpoeHHE MOIEKYIbI
Kpaxmala, aMujio3a M amMuIonekTuH. Pu3ndeckue CBOICTBa Kpaxmaia, ero
HaXOXJICHHE B TMPUPOAC W OuoIoTHYecKas poJib. [ MuKoreH. XUMUYECKUE
cBoiicTBa KpaxMasia. CTpoeHHE 3JIEMEHTapHOTO 3BEHA IEJUII0JI03bl. BiausHue
CTpOCHHS TMOJIMMEpPHOW Ienmu Ha (U3MYeckne W XUMHYECKHE CBOWCTBA
Hesutono3el.  ['MaAponu3 1eutrono3bl, 00pa30BaHHME CIOXKHBIX 3(UPOB C
HEOPTaHWYECKMMH ¥  OpraHWMYeCKUMH  Kuciotamu. llonstue 00
HCKYCCTBEHHBIX BOJIOKHAxX: alleTaTHOM IIeNKe, BUcCKo3e. Haxoxzaenue B
MIPUPOIC ¥ OMOIOTHYECKAsl POJIb HEJUTI0N03bl. O3HAKOMIIEHUE ¢ (PU3NISCKUMU
CBOMCTBAaMM TJIIOKO3BI (anTeYHas YIaKOBKa, TAOJIETKH).

Kucnotuslil ruiponus caxapossl.

3HAKOMCTBO C 00pa3laMy MOJINCAXapuoB.

OOHapyxeHre Kpaxmaja ¢ MOMOIIbI0 KaYeCTBEHHON peakinu B MeJe, XJeoe,
Horypre, MaprapuHe, MaKapOHHBIX M3IENUsiX, Kpynax.

CamocTosiTesbHasi padoTa
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Tema 1.12.
AMMWHEI, aMMHOKHCJIOTEI,
O€eJIKH.

Conep:kanue y4eOHOT0 MaTepHAaJa:

Kaaccupuxanusi u uzomepusi amunoB. [lonarue 06 amunax. Ilepuunsie,
BTOpUYHBIE U TpeTuuHble amuHbl. Kiaccuduxamus amMHHOB MO THUITY
YIIEBOAOPOAHOIO  pajAMKaJa M  4YHUCIYy AaMHHOIPyOn B MOJIEKYJIE.
I'oMonoruueckue psabl NpeneiabHbIX alu(aTHYecKuX UM apoOMaTHYECKUX
aMUHOB, U30MEpHsl U HOMEHKJIATypa.

XuMHYeCKHe CBOMCTBA AMHUHOB. AMMHBI KaK OPTraHMYECKUE OCHOBAHMS, UX
CpaBHEHHE C AaMMHUAKOM U JPYTUMH HEOPraHWYECKUMU OCHOBAHUSIMU.
CpaBHEeHHE XUMHUYECKHX CBOMCTB aau(aTHUYECKUX U apOMAaTUYECKUX aMUHOB.
OO0pa3oBaHue aMua0B. AHWINHOBBIE KpacuTenH. [IoHATHE O CHHTETHMYECKHX
BOJIOKHaX. [lonmmaMuipl 1 moaMaMuaHble CHHTETUYECKUE BOJIOKHA.
IIpumenenne u noay4denne amuHoB. [lomyuenue amuuoB. PaGotst H. H.
3UHUHA.

AMUHOKHCHOTHIL. [loHATHE 00 aMHUHOKHCIOTaX, WX KiIaccuukamus u
ctpoeHue. Onrudeckass  u3oMepus  d-aMUHOKHMCIOT.  Homenkiarypa
AMHHOKHUCIIOT. JIBOMCTBEHHOCTh KHUCJIIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIIOT
u ee npuuuHbl. bunonspHeie nousl. Peaknuu konaeHcannu. [lentuanas cBs3b.
CunTeTnyeckre BOJIOKHA: KampoH, 5SHaHT. Kiaccudukanuss BOJOKOH.
[TonyueHne aMUHOKHCIIOT, UX IPUMEHEHHE U OHOIOrnuecKast PyHKIHS.
beakn. benku xak mpupogseie noauMepsl. llepBuyHas, BTOpHU4YHAs,
TpeTUYHasT U YETBEPTUYHAs CTPYKTyphl OenkoB. OuOpwUIspHBIE U
rnoOynsipHble Oenku. XMMUYEeCKHe CBOWCTBA OENKOB: FOpPEHUE, JIeHATypaIys,
THUAPOIN3, KadyeCTBEHHBbIC (IIBETHBIC) peakiuu. buonornyeckune QGyHKIHH
0enkoB, UX 3HadeHwe. benkw kak kKoMmmoHeHT numu. [IpoGnema GenkoBoro
TOJIOJAHMS U IYTH €€ PEILICHMUSL.

«XHMHYeCKHEe CBOMCTBA U MOJyYeHHe aMHUHOB).

1. OO6pa3oBanue coneil anwnmHa. bpomupoBanme anunmHa. OOpa3oBaHue
cosieit TiimnuHa. [lonydyeHue MeTHOM COU TJIMIMHA.

2. Pemnrenne 3ama4d Ha U30BITOK M HETOCTATOK

3. PaboTa ¢ 00y4aomuMy U KOHTPOIUPYIONIMMH MaTepHalaMH.

«AMHMHOKHCJI0THI. Beaxmy.

1. Menatypanus 6enka. L{BeTHbIE peakiiuy OEIKOB.

2. Pemenue 3aa4 Ha M30BITOK U HEJJOCTATOK

3. PaboTa ¢ 00yJaomumMu U KOHTPOJIUPYIONIMMH MaTepHaIaMH.

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

Tema 1.13.
A3zoTcoaepkalime
FeTEePOLIUKINYECKUE
coenuHeHMs. HykinenHoBbIe
KUCJIOTHEI.

Conep:kanue y4e0HOIro MaTepuaJia

HyxknennoBbie KucjaoTpl. HykiIeHHOBbIE KHUCIOTBI Kak IPUPOAHBIE
nonuMepsl. Hykieotunbl, ux crpoenue, npumepbl. AT® u AP, wux
B3aMMOIIPEBPALLIEHUE U poJib 3TOro mponecca B npupoge. [lonatue JHK u
PHK. Ctpoenne JIHK, ee mepBuuHas u BTOpuuHas CTpykrypa. Padorer .
Kpuka wu JI. VYorcona. KoMIUIEMEHTapHOCTb a30TUCTBIX OCHOBaHUM.
Pemmukanuss JIHK. OcoGennoctu crpoenns PHK. Tumst PHK u ux
o6uosornueckue Qpynkuuu. [lonstue o TpomuHoM kojne (komoHe). buocunres
OemnKa B KMBOM KieTke. TpaHcreHHbIe POPMBI paCTEHUH U KUBOTHBIX.
WzroroBneHne OOBEMHBIX M IIAPOCTEP)KHEBBIX MOJENEH  a30THUCTBIX
TeTEPOLUKIIOB.

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

['eHHas MHXKEHEPHsI 1 OMOTEXHOJIOTHSI.

CamocTosiTesibHast padoTa

JIP 01- JIP 07

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

Tema 1.14. buosoruuecku
AKTUBHBIC COCAUHCHUS.

Conep:xanue yueOHOro MaTepuaJia

®epMmenThl. [lonsaTHe 0 (hepMeHTaX Kak O OMOJIOTMYECKHX KaTalu3aTropax
oenkoBoil Tpupoabl. OCOOEHHOCTH CTPOCHHS W CBOWCTB B CpPaBHEHUU C
HEOpPraHUYECKUMHU KaTaJanu3aTopaMu. Knaccudukanums (hepMeHTOB.
OcoOeHHOCTH CTPOCHHSI W CBOHCTB (DEPMEHTOB: CEJIICKTUBHOCTH U
3¢ HEKTUBHOCTD. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT TeMIiepatypsl u pH
cpenpl.  3HaueHue (GEepMEHTOB B  OWOJOTMM W  TPUMEHEHHWE B
MPOMBIIIJICHHOCTH.

Buramunbl. [lonarue o Butamuuax. Ux kimaccudukanus u 00O3HAUYCHHE.
Hopwma notpebnenust BuTaMuHOB. BogopacTBopumbie (Ha MpuMepe BUTAMHUHOB
C, rpynmel B u P) u s)xupopactBopumebie (Ha npumepe BuTaMuHoB A, D u E).
ABHUTaMUHO3bI, THIIEPBUTAMUHO3BI U TUIIOBUTAMUHO3bI, HX IPODUITAKTHKA.
I'opmonsl. TloHATHE 0 ropMOHAaX Kak OMOJIOTMYECKU AKTUBHBIX BEIIECTBAX,
BBIMOJIHSAONINX SHAOKPHUHHYIO PETYJISIHIO KU3HEACATSIbHOCTH OPTaHU3MOB.
Knaccudukanus TropMOHOB:  CTEPOUIbI, MPOU3BOJHBIE  AMHUHOKHUCIOT,
MOJUMENTHAHbIE W  OenKOoBble TOpMOHBL.  OTHENbHBIE TPEICTaBUTEIH:
3CTPaJNOJI, TECTOCTEPOH, HHCYJIUH, aIpCHAINH.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE

JlekapcrBa. [ToHsiTHE O JeKapcTBaX KaKk XMMUOTEPANeBTUUECKHUX MpenapaTax.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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Kpatkue wcropuveckne CBEACHHS O BO3HMKHOBEHHM W Pa3BUTHH
xuMuoTepanuu. [ pynmsl 1eKapcTB: CyabhaMuabl (CTPENTOIH ), AaHTHOMOTHKHI
(MEHUIMIUIMH), AHTUNUPETHUKHA  (aCUpWH), aHAJIBICTHKUA  (aHAJIBTHH).
MexaHu3M JAEUCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX TMIPENapaToB, CTPOSHUE
MOJIEKYJI, TPOTHO3UPOBAHHE CBOWCTB Ha OCHOBE aHAlM3a XUMHUYECKOTO
CTpoeHHsS. AHTUOMOTHKH, UX KJIAaCCU(UKAINS 110 CTPOCHUIO, TUITY H CIEKTPY
neiictBusi. be3omnacHble crocoObl MPUMEHEHUSI, ICKApCTBEHHBIE (POPMBI.
HcnbiTaHrue pacTBOPUMOCTH aJIpeHANIMHA B BOJIC U COJISTHOW KHCIIOTE.
OO6Hapy’KeHHEe acTMprUHA B TOTOBOM JICKAPCTBEHHOH (hopMme.

CamocTosiTesibHasi padoTa

Tema 1.15. I'eneTnueckas
CBSI3b

Conep:xaHue yueOHOro MaTepuaJia

«l'eHeTHYecKas CBSA3b OPraHUYECKUX COCAUHEHMID)

1. Knaccupukanuss peakuuit B opranuyeckod xumuu. Kiaccuduxanms
peakmuii 1o W3MEHEHHI0 B CTPYKType cyOcTpara (MpuUCOeAWMHEHHE,
OTILEIJICHUE, 3aMElLICHUEe, U30MepU3alusl) U TUIy peareHra (paaukaibHbIE,
HYKJICO(UIIBHBIC, SJIEKTPOPUITHHBIC).

2. VI3ydyeHune reHeTUYeCKOn CBSI3U MEXAY OPraHUYECKUMU BEIIECTBAMHU.

3. Pemenue nenoyek nmpeBpameHuii Ha TEHETUYECKYIO CBSI3b MEXKY KilacCaMu
OPraHWYECKUX COCJAMHEHUH C COCTAaBJICHHUEM Ha3BaHUM OpPraHUYECKHX
COCMHEHUI 1O TPUBHAIBHOM WM MEKIYHAPOAHON CHCTEMAaTHYECKOU
HOMEHKJIaType. PemieHue pacueTHbIX 3a7ad MO YpaBHEHUSM pEAKIUN ¢
y4acTUEM OPTaHUYECKUX BEILIECTB.

CamocTosiTesibHasi padoTa

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

Pasnea 2. O01mas u HeopraHu4yeckasi XUuMHsl

Tema 2.1.
CrpoeHnue atoma.

Coaepsxkanue y4eOHOro MaTepuaJa

ATOM — cj10kHas yacTHa. /loka3aTrenabcTBa CIOKHOCTH CTPOEHUS aToMa:
KaToJIHBIE M PEHTICHOBCKME Jy4yH, (oTod(PdeKr, paarnoaKTUBHOCTD,
anexTposus. [manerapuas moaens atoma J. Pesepdopaa. Ctpoenue atoma 1o
H. Bopy. CoBpemeHHbIE NIpeACTaBIEHUS O CTpoeHUH aToMa. KopnyckyispHo-
BOJIHOBOM JTyaJIn3M YacTHI] MUKPOMHUpA.

CoctaB aTomMHOro sjapa. HykioHbl: mMpoTOHBI MU HEUTpOHBL. M30TOmbl M
HYKJIUBL. Y CTOMYMBOCTH SIZIEP.

DJIeKTPOHHasi 000/104Kka aToMOB. [loHATHE 00 3JIEKTPOHHOH OpOUTAIM U
9JeKTpOHHOM obJiake. KBaHTOBBIE uncia: rimaBHoe, opOuTasbHoe (MoOOYHOE),

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- ITPy 13
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MarHuTHOE M cHuHOBoe. PacmpesneneHue 3J€KTPOHOB IO JHEPreTUYECKUM
YPOBHAM, TMOAYPOBHIM U Op6I/ITa.H$IM B COOTBCTCTBHMU C MIPHUHIUIIOM
HaWMEHbIIIEeH sHepruu, npuHimnoM llaynu u npaBunom ['yHaa. D1eKTpOHHbIE
KOH(UrypaI aTOMOB XUMHUYECKUX HJIEMEHTOB.

CamocrosiTesbHas padora

Tema 2.2. [lepuoanyeckuii
3akoH u Ilepuoauyeckas
CHCTEeMa XUMHYECKHX
jemenToB /..
Mennaeieena.

Copep:xxanue yueOHOro MaTepuaJia

OTkpeiTHE NEPHOAMYECKOr0 3aKkoHa. [Ipeanoceliky:  HakoIJIEHHE
¢dakTonmormueckoro marepuana, pabotel mpemmectBeHHukoB (M. B.
HeGepeiinepa, A. O. lllankyprya, /x. A. Hetonenzca, JI. FO. Meiiepa), che3n
xumukoB B Kapincpys, nmuunHoctHbele kauectBa Jl. M. MenneneeBa. OTKpbITHE
. . Menneneesrsim Ileproauyeckoro 3aKoHa.

Ilepuonnuecknii 3akoH u crTpoeHre artoma. COBPEMEHHOE MOHATUE
XMMHMYECKOTO 3JIeMeHTa. 3akoHoMepHocTs [. Mozmu. CoBpemeHHas
¢dopmynmpoBka Ilepmogmueckoro 3akoHa. Ilepwmoamueckas cucrema u
cTpoeHue aroma. M30Tombl, OCHOBHOE U BO30Y>KJIEHHOE COCTOSHHE aToMma,
ruOpUaM3aIysl aTOMHBIX  OpOHUTANEH. Knaccudukamuss XuMHUUECKUX
JIEMEHTOB (s-, p-, d-a;memeHTbl). BajneHTHble 351eKTpOHBI. BaneHTHOCTb.
@u3n4ecKuil CMBICI MOPSAKOBOIO HOMEpa 3JEMEHTOB, HOMEPOB TPYMIbI U
nepuoga. llepuonnueckoe M3MEHEHUE CBOMCTB JJIEMEHTOB: pajuyca aToma;
SHEPruM MOHU3ALMHU; AJIEKTPOOTPULIATENbHOCTH. [IpuuMHBI H3MEHEHUS
METAJUNINYECKUX M HEMETAJUNIMYECKUX CBOMCTB DJJEMEHTOB B TIpylmax H
nepuojax, B TOM 4HcI€ OOJBIIMX U  CBEpXOOJBIIMX. 3HAYEHUE
Ilepnoguueckoro 3akoHa u [leproaudeckol CUCTEMBI XUMUYECKHUX JIEMEHTOB
. YI. Menpneneesa /il pa3BUTUS HAyKW U IOHMMAaHUSA XMMUYECKON KapTUHBI
MUpa.

CpaBHeHHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUJOB U TUAPOKCUIOB 3JIEMEHTOB
III mepuona.

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

«IlepuoamyecKkuii 3aKOH H CTPOEHHE aTOMAa)»

1. CocraBneHue 3JIEKTPOHHBIX KOHOQUIYypalUii aTOMOB XMUMHMYECKHX
3J1IEMEHTOB 1—4 nmepuooB.

2. XapaKTepHuCTHKa XUMHUYECKHUX JIEMEHTOB U X COCMHEHHH 10 TTOJIOKECHUIO
B [IC

2. Pemrenue 3aaHuii Ha UCTIOJIF30BAHUE XUMUYECKON CHMBOJIMKH U Ha3BaHHI
COCMHEHUH M0 HOMEHKJIIATYPe MEXKIYHAPOIHOTO CO03a TEOPETHUECKO U
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IIPUKJIATHOM XUMHUH U TPUBUAIBHBIX HA3BAHUM JUI COCTABIICHUS XUMHUYECKAX
(opMys IByXaTOMHBIX COETUHEHUH (OKCUIOB, CYNIb()UI0B, THAPUIOB U T.I1.) U
JPYTHX HEOPTaHUYECKUX COCIMHEHUN OTICIIBHBIX KIIACCOB.

«Ileppoguyeckoe H3MeHEHHE CBOMCTB JJIeMEHTOB: PpajaHyca aToMa;
JHEPrud HOHU3ALMH; IEKTPOOTPHIATEIHLHOCTH

1. CpaBHEeHHE >IEKTPOOTPULIATEIIHHOCTH U PaJilyca aTOMOB B TIEPUOAUYECKOMN
CHCTEME DIIEMEHTOB.

2. Pemrenne 3amau

CamocrosiTesibHas padoTa

Tema 2.3. Ctpoenue
BellecTBa. XUMUYECKast
CBSI3b.

Coaep:xkanue y4eOHOro Mmarepuasa

IlonsiTHe 0 XMMHYeCKOH CBA3ZH. THUIBI XMMHYECKUX CBI3EH: KOBaJCHTHAaS,
HMOHHAas1, METaJNINYeCKasi U BOJOPOIHAS.

KoBanenTnass xumMmuuyeckas cBsi3b. J[Ba MexaHu3ma oOpa3oOBaHHS ATOU
CBSI3M: OOMEHHBIH W JOHOPHO-aKIENTOPHBIA. OCHOBHBIE MapaMeTpbl ITOTO
THUIIA CBSA3U: JJIMHA, TPOYHOCTH, YIOJ CBS3M WM BaJCHTHBIN yroj. OCHOBHbBIC
CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBHIIIEHHOCTb, MOJISIPU3yEMOCTb U IIPOYHOCTb.
DNEeKTPOOTPULIATETFHOCTh U KJIACCHU(UKAINS KOBAJICHTHBIX CBSA3EH MO ATOMY
MIPU3HAKY: MOJIIPHAs U HENOJIApHas KOBaJIEHTHbIE CBs3U. [10ApHOCTH CBSI3U U
MOJIAPHOCTh MOJIEKYJbl. Crioco0 MepeKpblBaHUs 3JIEKTPOHHBIX OpOHUTanedl u
KiaccuUKalys KOBAJICHTHBIX CBA3€H MO STOMY MPHU3HAKY: G- U T-CBSI3M.
KpaTHOCTh KOBaJICHTHBIX CBSI3eH M KJIACCU(UKANUSA MX 10 3TOMY IMPHU3HAKY:
OJIMHApHBIE, JBOWMHBIC, TPOWHBIC, MOJYTOPHbIE. THUIBI KPUCTATIMYECKHUX
pPELIETOK y BEHIECTB C ITUM THUIIOM CBSI3U: ATOMHBIE W MOJICKYJISIPHBIE.
®u3nuecKre CBOMCTBA BEIIECTB C ATUMU KPUCTAJUIMUECKUMU PEIIETKaMU.
Honnass xumudyeckass cBsi3b. KpaliHMI cioydall KOBJIECHTHOM IOJSPHOU
cBs3u. MexaHu3M 00pa3oBaHHMS HMOHHOW CBsS3U. VMOHHBIE KpUCTAIITUYECKHE
PELIETKU U CBOMCTBA BEMIECTB C TAKUMH KPUCTAJIIIAMH.

MeTtanan4deckasi XuMu4deckasi ¢Bsi3b. OCOOBbIii THI XUMHYECKOW CBSI3H,
CyHIECTBYIOUIMMA B MeETa/ulaXx M cIulaBax. Ee oTiM4YuMs W CXOJCTBO C
KOBAJICHTHOM ® WOHHOM cCBsM3saMu. CBOMCTBA METaJIMYECKOM CBSI3H.
Mertauinueckrne KpUCTAUIMYECKUE PEIIETKH M CBOMCTBA BEILECTB C TaKUMHU
KpUCTaJIaMHU.

Bonopoanas xumu4eckasi cBsizb. MexanusMm oOpa3oBaHMs Takou cBsizu. Ee
KiaccuUKalys: MEKMOJICKYJsIpHasi M BHYTPUMOJICKYJISIPHAs BOJIOPOJHBIE

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[IPy O1- [TPy 13
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CBsA3U. MOJIEKYJISIpHbIE KPUCTAJUIMYECKUE PEIICTKH [UIsl OTOTO THIA CBSA3H.
@du3nuecKue CBOMCTBA BELIECTB ¢ BOJOPOAHOU CBs3bI0. buosornueckas poib
BOJIOPOJIHBIX CBfA3€H B OpraHM3allUU CTPYKTyp Ouomnonaumepos. Enunas
IIPUPOJAa XUMUYECKUX CBS3€H: HAJIMYUE PA3IUYHBIX TUIIOB CBS3€M B OJHOM
BEIIECTBE, IEPEXOJ ONHOTO THUIIA CBA3HU B IPYTOU U T. II.

«Buabl XMMHYECKOH CBSI3M: KOBaJIeHTHAsi (OOMEHHbIH M OHOPHO-
AKHEeNTOPHbIA MeXaHU3Mbl 00pa30BaHMsl), HOHHAasl, MeTaJLIHYecKas,
BOIOPOAHAS»

1. Pemienue 3a1a4 Ha OoNpeAesiCHUE TUITA XUMUYECKOU CBSI3H.

2. Pemrenue 3ama4 Ha Hax0oXIeHHE OOBEMHON M MAacCOBOM JOJIM KOMIIOHEHTOB
CMECH, MaCCOBOM JTOJIM TPUMECEH.

CamocrosiTesbHas padora

Tema 2.4. CreneHnb
OKHUCJIEHUSA

Coaepsxkanue y4eOHOro Marepuasa

Crenenb okuciaenus. OnpeneneHus TOHSATHH «CTETIEHb OKUCICHUS.
CpaBHEHHE CTENEHH OKHUCIEHUS M BajeHTHOCTH. OIlpeneseHue CTeNeHu
OKHCIICHHS OJEMEHTOB B OWHAapHBIX W OpPraHWYECKHX COCTUHCHUSX.
CocraBnenue (popMys OMHAPHBIX COEIUHEHUH, OOLIMIl cIoco0 MX Ha3BaHHM.
bunapHblE COeNMHEHHS METAJIOB W HEMETAJUIOB: OKCHIBI, XJIOPHUJIBI,
cyabduiel u np. CocraBienue ux Gopmyi.

CamocrosiTesibHas padoTa

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

Tema 2.5. Knaccudukarms
BemiecTB. [IpocTeie
BEILIECTBA.

Conep:kanue y4eOHOIro MaTepHuaJa

Knaccupukauus Heopranmyeckux BemecTB. HoMmeHkiarypa u Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB HCXOI M3 WX XUMHUYECKOH (HOpMynbl WU
COCTaBJIEHME XUMHYECKOW (OpMyINIbI MCXOJs M3 Ha3BaHUs BEIIECTBa IIO
MEKIYyHapOJHOW M TPUBHAIBHOM HOMEHKIaType. IIpocTeie U ciloXkHBIE
BEILIECTBA. Oxcunpl, ux kinaccuduxamus. [uapokcuasl (OCHOBaHUS,
KHCIIOPOJICO/ICpIKAIIME KUCIOTHI, aM(OTepHbIE TUAPOKCHUIBI). KHUCIOTHI, UX
kinaccudukanua. OcHoBanus, ux kinaccupukanus. Conu cpenHue, KUCIbIE,
OCHOBHBIE U KOMILUIEKCHBIE. KpucTamioruaparsl.

Memannot. [1onoxeHne METAJIOB B TIEPUOIUUECKON CUCTEME U OCOOEHHOCTH
cTpoeHus ux aromMoB. [IpocTsie BelecTBa — METaJJIbl: CTPOCHUE KPUCTAIIIOB
1 METAJUINYECKasi XUMUYECKAs CBSA3b. DJEKTPOXUMUUYECKHUM PsiJ HANPSKEHUS
MeTtauioB. O0mue pusndeckre CBOMCTBA METAIIIOB M UX BOCCTAHOBUTEIIbHEIE
CBOICTBa: B3aMMOJEHMCTBHE C HeMeTaulaMH (KHCIOPOAOM, TaJloTeéHaMH,

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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Cepoi, a30TOM, BOJOPOJAOM), BOJIOH, KHCJIOTaMH, PACTBOPAMH COJICH,
OpPraHMYECKMMHU BEIIECTBAMHU (CIHpTaMH, TrajoreHalkaHaMmu, (HEHOJIOM,
KHcioTamu), mienodaMu. OKCUABI U TUAPOKCHUIBI METAIIOB. 3aBHCHUMOCTh
CBOMCTB ATHUX COEJUHEHUN OT CTENEHEW OKHCIIEHHUS METAJJIOB. 3HAaueHUe
METAJUIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3usi merannoB. Ilonsatue kopposun. Xumuueckas KOppO3Us.
DnexTpoxumuueckas Koppos3us. CrocoObl 3aluThl METAIOB OT KOPPO3HH.
UepHast v LIBETHasI METaJLTy pPrus.

O0mme cmocoObl MOJYyYeHUs] MeTa/LI0B. MeTtauibl B IPUPOJIE.
Meramtyprust ¥ ee BUJIbl: IUPO-, TUJIPO- U IEKTPOMETALTYPrusi. DIEKTPOIU3
pacIyiaBoB M pacTBOPOB COEIMHEHMM METAIJIOB M €ro IMPaKTHYECKOE
3HauYCHHUE.

Hememannw. Ilonoxenue HemerauioB B Ilepuonuueckoit  cucreme,
O0COOCHHOCTH CTPOCHHUS UX aTOMOB. DIEKTPOOTPULIATEIHHOCTh. biiaropoiHeie
ra3pl. JJIEKTPOHHOE CTPOCHHUE aTOMOB OJIArOPOJIHBIX Ta30B M OCOOEHHOCTH UX
XUMHAYECKHX M (pu3nueckux cBoiicTB. Hemeramisl — npocThie BemecTBa. Mx
ATOMHO€ M MOJIEKYJISIPHOE CTPOEHUE UX. AJUTOTpONUsl. XMMHUYECKHUE CBOMCTBA
HeMeTa/uioB. OKHUCIHUTENbHBIE CBOMCTBA: B3aMMOJICUCTBHE C MeETaIaMH,
BOJOPOAOM, MEHEE HIIEKTPOOTPHULATEIIbHBIMA HEMETAJJIAaMU, HEKOTOPBIMU
CJIOKHBIMU BelIIeCTBaMU. BoccTaHOBUTENIBHBIE CBOMCTBA HEMETANIOB B
peakuusax ¢ GTopoM, KUCIOPOIOM, CIOKHBIMU BEIIECTBAMU — OKUCIUTEISIMU
(a30THOM U cCepHOM KUCTOTaMH U JIp.).

O3HakoMJIeHHE C O0pa3lamMu MpelCcTaBUTENed KJIacCOB HEOPraHUYECKUX
BEILIECTB.

O3HakoMJieHHEe ¢ oOpa3namMu MpeACTaBUTENCH KJIacCOB OPTraHUYEeCcKUX
BEILIECTB.

O3HaKOMJICHUE C KOJUIEKIIMEN PY/I.

[TomyueHue KkucIOpoaa U €ro CBOMCTBA.

[Tony4yeHnue BOIOpOIa U €r0 CBOMCTBA.

ITonydeHune IaCTUYECKOM CEphbl, XUMUUECKUE CBOMCTBA CEPBI.
B3aumopeiicTBre METaIIOB ¢ PaCTBOPAMH KHCIIOT U COJICH.

CaoiicTBa yriisi: aIcCOPOIIMOHHBIC, BOCCTAHOBUTENBHEIE.

B3aumopeiicTBre ITMHKA WU aJTIOMUHUS C pACTBOPAMU KHUCJIOT U IIETOYEH.
OkpamMBaHue IUIAMEHM KaTHOHAMHU HICJOYHBIX W IIEJIOYHO3EMEIbHBIX
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METAJIJIOB

«XHMHYECKHE CBOIICTBA METAJJIOB M HEMETAJLJIOB»

1. B3anmoelicTBHEe METAIIOB C BOJOH, KMCIIOTAMH U COJISIMH

2. BSaHMOI[efICTBI/IG HEMCTAJIJIOB C HpOCTbIMI/I 1 CJIOKHBIMU BC€IICCTBAMUAU

3. PemeHne 53KCHNEPUMEHTAIBHBIX 3a7ady 10 CBOWCTBAM XHMHUYECKUM
CBOMCTBAM META/NIOB M HEMETAJJIOB, IO PACMO3HABAHUIO M MOIYYECHHUIO

COCJIMHEHNI METAJIJIOB M HEMETAJIJIOB.

CamocTosiTesibHasi padoTa

Tema 2.6.
OCHOBHBIE KJIACCEI
HEOPraHMYECKUX U

OpPraHUYECKUX COEIUHEHUIA.

Conep:xanue yueOHOro MaTepuaJia

Bogopoanbie coeqmHeHusi  HeMera/uioB. [lomydyeHme ammuaka
XJIOPOBOZOPOA CUHTE30M U KOCBEHHO. Pusnueckue cBoiicTBa. OTHOIIEHUE K
BOJIE: KHCIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl M aHrMApHIbBI KapOOHOBBIX KHCJIOT. HeconeoOpasyromue u
coyieoOpasyromnie okcuabl. KucioTHbie OKcHIbl, WX CBOWCTBA. OCHOBHBIC
OKCHUJIBI, UX CBOMCTBA. AM(pOTEpHbIE OKCHU[BI, UX CBOMHCTBA. 3aBHCHMOCTb
CBOMCTB OKCHJIOB METAJJIOB OT CTENIEHU OKUCIEHUS. AHTUAPUIBI KapOOHOBBIX
KHCJIOT KaK aHAJIOTU KACJIOTHBIX OKCHJIOB.

Kuciorsl opranuyeckne M Heopranmdyeckue. KucioTrel B CBETe TEOpHH
MEKTPOJINTUYECKON aucconuanui. KHCIOTBI B CBeT€ NPOTOIMTHYECKON
teopun. Kimaccupukammss opraHn4eckux W HeOpraHmYecKux Kuciot. Oomime
CBOMCTBA KHMCIIOT: B3aMMOJECHCTBIE OPraHMYECKUX M HEOPraHUUYECKUX KHCIIOT
C MeTaUlaMH, OCHOOBHBIMM U aM(OTEPHBIMH OKCHJIAMU U THUIPOKCHIAMH,
colsiMM,  oOpa3oBaHHMe  CIOXHBIX  3(upoB. OcoOEHHOCTH  CBOMCTB
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT.

OcHoBaHMA OpraHu4yecKkue U Heopranudeckue. OCHOBaHHA B CBETE TEOPHUH
NEKTPOIUTHYECKON Aucconuanui. OCHOBaHMSI B CBETE NPOTOIMTHUYECKOMN
teopud. Kiaccupukanyss OpraHM4eCKMX W HEOPraHMYECKMX OCHOBAHUIA.
XUMHYECKUE CBOWCTBA WIEJIOUYEH M HEPACTBOPUMBIX OCHOBaHMU. CBoOMCTBa
OECKHUCIOPOAHBIX OCHOBAaHMHI: aMMuaka M aMHHOB. B3anMHoe BIHMsHHE
aTOMOB B MOJIEKYJIC aHUJIMHA.

AM@oTepHbIe  OPraHHYecKHe M  HEOPraHMYecKHe  COeJIMHECHHS.
AmdoTepHble OCHOBaHUS B CBETE MPOTOIUTHUYECKONW TEOpHH. AMPOTEPHOCTD
OKCHUIOB U THUAPOKCHUIOB IEPEXOAHBIX METAJUIOB: B3aUMOJEUCTBUE C
KHMCJIOTaMU U 1IEJI0YaMHU.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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Coau. Knaccudpukamuss u XuMHUYeCKHe CBoicTBa cojeil. OcobeHHoCTH
CBOWCTB COJIEM OPTaHUYECKUX U HEOPTraHUYECKUX KHUCIIOT.

I'eHeTnueckas cBsI3b MeXKAY KJIACCAMHU OPTaHUYECKHX U HEOPraHMYeCKHX
coefuHeHui. [IoHATME O TEHETHMYECKOM CBS3M W TEHETMYECKHX psaax B
HEOPTraHUYECKOW W OpraHWYeCKON XWMHH. [ eHeTHUecKue psapl MeTauia (Ha
nmpuMepe KalblUsg ¥ Kelle3a), HeMeTaia (Cepbl U KPEeMHHs), MEPEXOIHOTO
anemenTta (muHKa). ['eHeTWuyeckwe psiAbl W TEHETHYECKass CBSI3b B
OpraHN4YeCKOM XMMHUH. ENTMHCTBO MHUpa BELIECTB.

Peaxkmus «cepeOpsiHOTO 3epKasiay It MypaBbUHOW KHCJIOTHI.
B3aumoneiictBue pactBopa THUIPOKCHIA HATPUS C KHUCIOTHBIMU OKCHIAMH
(oxkcugom dochopa (V)), amdorepHbIMH THUAPOKCHAAMH (THAPOKCHIOM
[IMHKA).

BzaumopeiictBue aMMuaka ¢ XJIOPOBOJAOPOAOM M BOJON. AHAJIOTMYHO JIs
MCTHJIAMUHA.

BzaumopeiicTBe aMUHOKHUCIIOT ¢ KUCIOTaMu W Iienodamu. OCyIlecTBICHUE
MepPeX0/I0B:

Ca — Ca0O — Ca3(PO4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

[Tony4yenue u cBOMCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa CONSTHOM, cepHOil (pa30aBICHHOI) H YKCYCHOM KHUCIIOT.
B3aumopeiictBue tuapokcunga Hatpus ¢ coisiMu (cyiabdarom memam (I1) m
XJIOPUAOM aMMOHHS).

«Okcnapl. XUMHYECKHE CBOIICTBA OKCHI0B

1. CocraBieHue ypaBHEHUN XMMHYECKUX PEAKIUN C y4acCTHEM MPOCTHIX U
CJIO’KHBIX HEOPraHUYECKUX BEUIECTB: OKCHIOB METAJUIOB U HEMETAJLIOB.

2. Penienne pacueTHbIX 3a/1a4.

«OcHOBaHHSI OpraHM4YecKHe M  HeOpraHmveckme. AM@oTepHbIe
OpPraHM4yecKHe 1 HeOPraHu4ecKue coeIHHeHHsD)

1. PaznoxeHnne ruipokcuaa MeIu.

2. [Tonyuenue u aMmoTepHBIC CBONCTBA I'MJIPOKCHIA AITIOMUHUSI.

«Kneaorsm»
1. IlosyyeHue XJIOpOBOIOPOAA U COJITHOM KMCIIOTBI, X CBOMCTBA.

36




2. [Tonyuyenne aMmMHaka, €ro CBOMCTBa.
2. Pemienue pacueTHbIX 3a/1a4.
3. Paborta ¢ 00y4JaromumMu 1 KOHTPOJIUPYIOIUMH MaTeprUaiaMu.

«Coum. T'eHeTmuyeckasi CBSI3b MEXKAY KJIACCAMH OPraHUYecKUX WU
HEOPraHU4eCKUX COeAMHEeHN D)

1. Pemenue nenovyek XuMU4eCKUX ypaBHEHUN

2. Pabora ¢ 00yJaronuMu 1 KOHTPOJUPYIONTMMHU MaTEpHAIaMH.

CamocrosiTesbHas padora

Tema 2.7. Kommuiekcubie | Conep:kaHue y4eO0HOro MaTepuajia JIP 01- JIP 07
COCIMHEHMUS Komniekcoo0pazoBanne ¥ KOMIUIEKCHbIe coeanmHeHusi. (CTpoeHue MP 01- MP 03
KOMIUIEKCHBIX ~COEAMHEHUH: KOMIUIEKCOOOpa3oBaTelib KOOPAMHAIMOHHOE I1P6 01- ITP6 12
YHCIIO, JIMTaHABl, BHYTPEHHssI W BHemHsAs cdeprl. Kiaccuduxamnms [Py 01- I1Py 13
KOMIUIEKCOB:  XeNaThl,  KaTUOHHbIE, = AHUOHHBIE U  HEUTpaibHBbIE,
AKBAKOMILJIEKCHI, aMMHUaKaThl, KapOOHWIB MeTaiioB. HomeHkiarypa
KOMIUIEKCHBIX COEIMHEHUH M HMX XUMHYECKHe CBOWCTBa (Ha NpuUMepe
THAPOKOMILJIEKCOB LMHKAa M aTIOMUHMHMS). JlUccouManus KOMIUIEKCHBIX
coenquHeHni. [lomyueHne KOMITJIEKCHBIX OpPraHMYECKHMX M HEOPraHWYeCKUX
COCIMHECHUM.
ITpodeccnoHaTbHO-0PHEHTHPOBAHHOE COJIePKAHUE
3HaueHUEe KOMIUJIEKCHBIX COEAMHEHMH M UX pojib B mpupone. [IpumeHenue
KOMIUIEKCHBIX COSIMHEHHI B METUITMHE.
CamocrosiTesibHas padoTa
Tema 2.8. Conep:xaHue yueOHOro MaTepuaJia JIP 01- JIP 07
XUMHYECKUE PEAKIUU. [lTonsatne o XuMHYecKoW peakuuu. Peaknwm, wuaymue 0€3 H3MEHEHUs MP 01- MP 03

KayeCTBEHHOI'O0 COCTaBa BELIECTB: AJUIOTPONHU3ALUS W  H30MEpHU3aLHsL.
Peaknum, waymme ¢ M3MEHEHHEM COCTaBa BEIIECTB: TI0 YUCIY M XapakTepy
pearupyromux © 00pa3yIoIIMXCs BEIIECTB (Pa3JIOKCHUS, COCTUHEHHUS,
3aMelieHus, OOMEeHa); MO WM3MEHEHHUIO CTETNEHEH OKHUCICHHUS JJIEMEHTOB
(OKMCITUTENEHO-BOCCTAHOBUTENIFHBIE M HEOKHUCINTEILHO-BOCCTAHOBUTEIBHBIC
peaknuun); 1o TerioBoMy 3(dekTy (9K30- M IHIOTEPMHUYECKHUE); O ¢asze
(romMo- ¥ TeTeporeHHbIe); MO HampaBiIeHHIO (0OpaTUMbIe B HEOOPATUMBIE); TI0
WCTIOJIB30BAHUIO KaTanu3aropa (KaTaJUTUYECKHEe W HEKaTATUTHYECKHE); IO
MeXaHH3MYy (paJuKalbHbIC, MOJICKYJIIPHBIC U HOHHBIE).

BeposiTHOCTHh NMpPOTEKAHMs XMMHYECKMX peakuuil. BHyTpeHHssi sHeprus,

ITP6 01- ITPOG 12
[1Py 01- [TPy 13
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sHTaNbNUsA. TeruioBol 3(PGEeKT XUMHUYECKHX peakiuid. TepMOXuMUYECKHe
ypaBHeHus. CTaHIapTHAS SHTAJBINS PEAKINil 1 00pa30BaHuUs BEIIECTB. 3aKOH
I'. 1. I'ecca u ero cienctBus. DHTPOMUSL.

Cxopoctb xumu4yeckux peakuui. ITonstue o ckopoctu peakiuii. CkopocTb
FOMO- U F€TepOre€HHOM peakluuH. DHEprusi akTuBauu. DakTopsl, BIUAIOUINE
Ha CKOpPOCTh XUMHUYECKOM peakuuu. [Ipupoma pearupyrommx BeIIECTB.
Temmneparypa (3akon Bant-I'ohda). Konmentpanms. Karanuzatopsr u
KaTaJlu3: TOMO- U T€TePOTreHHbIN, UX MeXaHU3Mbl. DePMEHTHI, UX CPABHEHUE C
HEOPraHWYECKMMH KaTaJIn3aTOpaMU. 3aBUCHUMOCTb CKOPOCTH pEaKIHUil OT
IIOBEPXHOCTU CONPUKOCHOBEHHUS PEArNPYIOLIUX BEILECTB.

O0paTuMOCTh XMMHYECKUX peakuuili. Xummnueckoe papHosecue. [loustue
0 XMMHUYECKOM paBHOBeCHMHU. PaBHOBeCHblE KOHILIEHTpaUUU. J[MHAMUYHOCTH
XUMHUYECKOTrO paBHOBecHUs. DAaKTOPHI, BIUSIOIINE HA CMEIIECHUE PABHOBECHUS:
KOHIIEHTpallus, JaBjaeHue, remneparypa (npunuun Jle [larense).

CamocrosiTesbHas padora

Tema 2.9.
JlucriepcHbIE CUCTEMBI.

Copep:xanue yueOHOro MaTepuaJia

ITonsiTne o qucnepcHbIX cucremax. Kinaccudukanus AUCIEPCHBIX CUCTEM B
3aBUCHUMOCTH OT AarperarTHoro COCTOSIHUSL JHUCIIEPCHOHHOM cpeabl |
UcriepcHO (asbl, a Takke HO pasMmepy MX uacTul. I'pyGomaucnepcHble
CUCTEMBI: SMYJIbCUM U CYCHEH3UU. TOHKOIMUCIIEPCHBIE CUCTEMBI: KOJJIOMIHbIE
(301M M TenM) W MCTUHHBIE (MOJIEKYJIIPHBIE, MOJIEKYJSPHO-UOHHbBIE U
noHuee). Oddexr Tunmamsa. Koarymsamus B KOJJIOWAHBIX PacTBOpax.
Cunepesuc B ressx.

3HayeHHe JUCIEPCHBIX CHCTEM B JKHBOM M HEXKHBOH mpupone H
NPAKTHYECKOM KM3HHN YeI0BeKa. OMYJIbCUU U CYCIIEH3UH B CTPOUTEIBLCTBE,
MUIIEBON MPOMBIIIJIEHHOCTH, KOCMETHUKE. brojornueckue 1 TeEXHOJOTHYECKUe
30/1M. 3HAYEHWE Tejell B OpraHu3aluu S>KMBOW MaTepuu. buosormyeckue,
MUIIeBbIe, KocMeTndeckue remu. CuHepe3nc Kak (DakTop, ONpeaeistonuit
CPOK T'OJTHOCTH MPOIYKIMH Ha OCHOBE resel.

[Tomyuenne cycreH3un cepbl 1 KaHU(OIIH.

[TonmyueHue sMynbCUU PACTUTEIBHOTO Macia U OeH3071a.

[onmyuenwne 30151 kKpaxmaia. [lomyueHne 30515 cepbl U3 THOCYIb(haTa HATPHSI.

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

3MyJ'[I)CI/II/I U CYCIICH3WH B MCI[HIII/IHCKOﬁ IPOMBIINIJICHHOCTH. MCI[I/IIII/IHCKI/IG

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIP6 12
TPy 01- TTPy 13
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30JId. 3HAYEHUE TeJIe B OpPraHU3aIuu >KMBOM MaTepuu MeEIUIMHCKUE Tellu.
CBepThIBaHHE KPOBU KaK OMOJOTHYECKHI CHHEPE3HUC, €r0 3HAUCHUE.

CamocrosiTesbHas padora

Tema 2.10.
PacTtBOpBI.

Copep:xanue yueOHOro MaTepuaJia

Ilonsitue o pacrBopax. Du3HKO-XMMHYECKas MPHUPOJA PACTBOPEHHUS U
pacTBOopoB. B3zanmopeilicTBue pacTBOpPUTENS U PACTBOPEHHOTO BEILECTBA.
PactBopumocTs BemiecTB. CriocoObl BBIpaKEHHs KOHIICHTPAIMH PacTBOPOB:
MaccoBasi J10J11 paCTBOPEHHOI'O BELIECTBA (ITPOLIEHTHAS ), MOJIIpHAsl.

Teopusi 3JIeKTPOTUTHYECKOH aucconManmuu. MexaHu3M JAUCCOIUAINH
BELIECTB C Pa3INYHBIMU TUIIAMH XUMUYECKUX CBs3ed. BKilag pycCKUX yUEHBIX
B pa3BUTHE MPEICTaBICHUN 00 3IEKTponuTHdeckoi auccoruanuu. OCHOBHBIE
MOJIOKEHNUS ~ TEOPUM  DBJIEKTpOJIuTHYeckod  auccouumanmuu.  CreneHb
ANEKTPOIIUTUYECKON Arcconuanui U ¢GakTopbl ee 3aBUCUMOCTH. CUIIbHBIE U
CpemHue IEKTPOIuThL. Jucconumanus Boasl. Bogopoansiii mokasarens. Cpena
BOJHBIX PACTBOPOB AJIEKTPONUTOB. Peakiuu oOMeHa B BOAHBIX PacTBOpax
ANEKTPOJIUTOB.

I'maposaus kak o0MeHHbIN nponecc. HeoOpaTuMblil THAPONIN3 OpraHUUYECKUX
U HEOPraHWYEeCKUX COCJMHEHUH U €ero 3Ha4eHHEe B INPAKTUUECKOUN
nesTenbHOCTH 4YenoBeka. OOpatumbiii  ruaponus coneid. CTymeHYaTbiit
ruaponus. Ilpakruueckoe npumMeHeHHe TUIpoian3a. ['uapoanu3 opraHMyecKux
BelecTB (OENMKOB, KHUPOB, YTIEBOJIOB, MOMUHYKIEOTHAOB, AT®D) u ero
Ouojoruueckoe M IpakTudyeckoe 3HaueHue. OMbuieHue >kupoB. Peakuus
sTepuduKaImm.

CpaBHeHHE IEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB.

CwMmelieHre paBHOBECHS IUCCOIMAIIMU CTa0bIX KUCTIOT.

WNHaukaTopsl 1 N3MEHEHNE UX OKPACKU B pa3HbIX CPEAaX.

CepHOKHCIBIN U (hepMEHTATUBHBIN TUAPOIIN3 YTIIEBOAOB.

I'mapomms kapOOHATOB, Cyib(ATOB W CHIMKATOB IIEIOYHBIX METAIJIOB;
HUTPATOB CBUHIIA

(IT) unu nuHKa, XJI0pHU1a aMMOHUS.

XapakTep JUCCOLUAIUN PA3TUYHBIX THAPOKCUIOB.

[IpuroToBieHue pacTBOPOB Pa3JINYHBIX BUIOB KOHIIEHTPALIUU

«Peakuum MOHHOTO 0OMeHa»
1.CocTaBnenne peakuuii MOHHOTO oOmeHa. OOpaTwMble W HEOOpaTHMBbIC

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13
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peakIy HOHHOTO OOMEHa.
2. Pabota ¢ 00yyaromuMi 1 KOHTPOJIUPYIOIUMHI MaTepUaIaMu.

«I'maposms»
1. Pemenue 3a1ay Ha onpe/eNieHHe TUIA THAPONIN3a U pH-cpenbl pacTBOPOB.
2. Pabora ¢ 00y4aronuMu 1 KOHTPOJUPYIONTMMHU MaTEpHAIaAMH.

«Cnoco0bl BbIpaKeHMs] KOHIEHTPAIMM PACTBOPOB: MAacCCOBasi J0JIA
PAaCTBOPEHHOr0 BelecTBa (IPOLEHTHAN), MOJIAPHAS»

1. PemieHne »SKCIEpPUMEHTAIBHBIX M PACUYETHBIX 3a7a4 Ha BBIYHCIICHHE
MacCOBOM JI0JIM U MAcChl BELIECTBA B PACTBOPE.

2. Pabota ¢ 00ydJaromuMu ¥ KOHTPOJIUPYIOINUMHU MaTCPUATIAMH.

«CMeIMBaHNe PACTBOPOB PAa3HOM KOHIEHTPaLUID)

1. Pemrenne SKCHCPUMCHTAJIBHBIX W PACUCTHBIX 3aJa4 Ha IMPUIOTOBJICHUC
pPacTBOPOB (CMEIIMBAaHUE PACTBOPOB PAa3HOM KOHIICHTPALIUN).

2. Pemenue OKCIICPUMCHTAJIBHBIX W PAaCUCTHBIX 3aJa4 Ha MOJIPHYIO
KOHIIEHTPALIUIO PAaCTBOPOB.

3. PaboTa ¢ 00yJaromumMe ¥ KOHTPOJIHPYIONUMH MaTepHAIAMH.

CamocrosiTeibHas padora:
ITogroroBka mnpeszeHtanmii Ha Tembl «PacTBOpel BOKpyr Hac», «Boma kak
peareHT U Kak cpejia AJIsl XMMHUYECKOTo nporecca», « TUIbI pacTBOPOBY.

Tema 2.11. OKuUCIUTENLHO-
BOCCTAHOBHUTEJLHBIE
peaKIuu.
DNEeKTPOXUMHUYECKUE
MIPOIIECCHI.

Copep:xanue yueOHOro MaTepuaJia

OKHCINTE/BHO-BOCCTAHOBUTE/IbHBIE  peaknuu. CTeneHb  OKUCIICHMS.
BoccranoBurenu u okucnurenu. OKHCIIEHHE U BOCCTaHOBIIEHHE. BaxkHeiine
OKHCIIUTENIN ¥ BOCCTAHOBHUTEIN. BOCCTaHOBUTEIBbHBIE CBOMCTBA METAIIOB —
mpocThiX BemecTB. OKHUCIUTENbHBIE M BOCCTAHOBUTENBHBIE CBOMCTBA
HCMCTAJUIOB — MPOCTHIX BCILICCTB. BoccranoBuTenbHBIE CBOMCTBA BCIICCTB,
00pa3oBaHHBIX JIEMEHTAMH B HU3IICH (OTPUIIATEIILHOMN) CTETICHH OKHUCIICHUS.
OxucIHUTEIbHEIE CBOMCTBA BCIICCTB, O6p330BaHHBIX 9JIEMEHTAMH B BBICIICH
(TIOJ0XKUTENBHOI) CTETIeHH OKHCJICHUS. OxucauTenbHble u
BOCCTAaHOBHTEILHEIC CBOMCTBA BCIICCTB, 06paSOBaHHLIX QJIEMCHTAMHU B
MIPOMEXYTOUHBIX CTENEHSIX OKUCICHHUS.

Knaccndukanmns oKMCIUTETbHO-BOCCTAHOBUTENbHBIX peakumii. Peakiun
MEXaTOMHOTO U MEKMOJIEKYJISIPHOTO OKHCIIEHUS-BOCCTAHOBJICHUA. Peakiuun
BHYTPUMOJIEKYJIIPHOTO OKHCJIECHUA-BOCCTAHOBICHHUSL. Peaxiuu
CaMOOKHCJICHHSI-CAMOBOCCTAHOBJICHHsl (AMCTIPONIOPLMOHUPOBaHUs). MeTobl

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- ITPy 13
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COCTaBIICHUS YPAaBHEHUH  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUM.
Metox  anekTpoHHOro OamaHca. BimsHue cpenpl Ha  NpOTEKaHHUE
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.

XuMH4YecKHe HCTOYHHMKH TOKA. DIEKTPOJAHBIE NOTEHIHaNbl.  Psn
CTAaHJAPTHBIX  JJEKTPOJHBIX  MOTEHUHUAIOB  (JIEKTPOXMMUYECKHHA  PSII
HaNpsDKEHUH MeTasuioB). ['anbBaHWYECKHE AIEMEHTHI M MPUHLUIIBI UX PaOOTHI.
CocraBieHue rajJbBaHUYECKHX 3J1eMeHTOB. OOpa3oBaHMe rajJbBaHUUYECKUX Hap
IIpY XMUMHMUYECKHUX Ipoleccax. ['aJbBaHMYECKUE DJIEMEHTHI, IIPUMEHSEMBbIEC B
KHU3HU: CBUHIIOBAas aKKyMyJIATOpHas Oarapes, HHUKeIb-KaJMHUEBbIE OaTapew,
TOIUIMBHBIE DJIEMEHTHI.

JIEKTPOJIM3 PACILIAaBOB H BOJHBIX PACTBOPOB JIEKTPOJIHUTOB. [Iponeccel,
MIPOUCXOJAIIME HA KaTOAE M aHOAE. YPAaBHEHHUS DJIEKTPOXUMHUYECKUX
IIPOLIECCOB. JIEKTPOJIN3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU DIIEKTPOJAMHU.
ONeKTpoiau3  BOAHBIX  PAcTBOPOB C  PAacTBOPUMBIMU  BJIEKTPOJAMHU.
IIpakTnyeckoe mnpHMeHeHHe diekTponusa. IIpakTudeckoe npHUMeHeHUE
JJIEKTPOJIN3a I IOJIyYEHUS LICJIOYHBIX, IIEJIOYHO3EMEIbHBIX METaUIOB U
AIFOMUHMSL.

B3anMopencTere METAIIOB ¢ HEMETAJIIAMU, a TaKXKE C PACTBOPAMM COJIEH U
pacTBOpaMu KUCIIOT.

B3anmopencTere cepHOM U a30THOM KHUCIIOT C MEMIBIO.

OxucauTenpHble CBOMCTBA IIEPMAHIAHATA KaJIUsl B PA3JIMYHBIX CPENAX.

Pemenue 3amnay mo Teme « DMEKTPOITU3»
Pabota ¢ o0ydJarommMu ¥ KOHTPOIUPYIOMUMH MaTepruaJaMu.

CamocTosiTesibHasi padoTa

Tema 2.12.
XUMUS JIEMEHTOB.

Coaep:xxaHue y4eOHOro MaTepuaJia

s-nemenmol

Boaopoa. /IBolicTBEHHOE MOJO0KEHUE BOJOPOAA B NEPUOAUYECKOU CHUCTEME.
N3otomner Bomopona. Tspkenas Boga. OKUCTUTENBHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBa BOJOPO/A, €ro MOJIydeHUE U puMeHeHue. Poiib Bogopoaa B dKUBOU
1 HexxuBoM mpupozae. Boma. Pomb Boawl kak cpemnooOpas3yromiero BemecTBa
KJIETKH. DKOJIOTHYECKHE aCIIEKThI BOJIOIOJIb30BaHHS.

daementbl IA-rpynmbl. Illemounsie meramnsl. OOmas XapaKTepHCTHKA
LIEJIOYHBIX METAJNIOB HA OCHOBaHWM MosioxkeHus B Ilepuogumueckoil cucreme
anemeHToB /. V1. MenneneeBa u ctpoerus atoMoB. [lonyuenne, ¢pusndeckue u

12

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- [1Py 13
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XUMHUYECKHE CBOMCTBA LIEIOYHBIX METAIIOB. KaTHOHBI MIEIIOYHBIX METAJIOB
KaK BaXHEWINas XuMu4yeckas (hopMa WX CyIIECTBOBAHUS, PETYJSATUBHAS POJb
KaTUOHOB KaJIWsl U HATpHs B )KMBOU KieTke. [IpupoaHble coenHEHNs HATpuUs
Y KaJlus, UX 3HaYCHUE.

OaemenThl IIA-rpynmbel. OOmias xapakTepUCTHKA IIEIOYHO3EMETBHBIX
METaJUIOB M MarHusi Ha OCHOBaHUU moyioxkeHus B lleproguyeckoit cucreme
aneMmeHToB [[. 1. MenneneeBa u crpoeHusi aroMoB. Kaybiuid, €ro nojiyueHue,
¢bu3nuecKkre U XUMHYECKHUE CBOMCTBA. BakHeWIne COCMHEHHS KAIbIUS, UX
3HaueHue U npumeHenue. Kanbiuii B mpupoje, ero 6uojgoruueckast poib.
p-Onemenmuol

ANOMUHUN. XapaKTEpUCTUKA aJTlOMUHUA HAa OCHOBAaHUU TIOJOKEHUS B
ITepuonnueckoii cucreme aeMmeHTos JI. M. MenaeneeBa u cTpoeHus atoma.
[Tonyuenue, pusnueckne U XUMUYECKHUE CBOMCTBA amtoMHHHS. Bakneimme
COCIMHEHMS aJIIOMUHUS, UX CBOMCTBA, 3HaU€HHE W npumeHeHue. [Ipupoansie
COEIMHEHUS ATFOMUHUS.

d-Onemenmoi

Ocob6ennoctu ctpoenus atoMoB d-anemenToB (IB-VIIB-rpynm). Menp, 1TuHK,
XpoOM, JKeNe30, MapraHel KaK IPOCThIe BEIIeCTBA, WX (UINYECKUE U
XUMUYECKHE CBOMCTBAa. HaxokaeHue »dSTUX MeETauioB B NPUPOAE, HX
nosrydeHue u 3HaueHne. CoequHeHus d-3JIEMEHTOB C Pa3TUYHBIMU CTETICHIMU
OKHCJIEeHUsl. XapakTep OKCHJAOB M THAPOKCHIOB OSTHUX JJIEMEHTOB B
3aBUCUMOCTH OT CTEIIEHU OKHUCIICHUS METaJlja.

OaemeHThl IVA-rpynnbl. OO0mias xapakTepUCTHUKA 3JIEMEHTOB 3TOW TPYIIIIBI
Ha OCHOBaHMM UX mnosioxeHus B Ilepuoanueckoit cucreme snementos JI. M.
MenzeneeBa M CTpPOEHUsS] aTOMOB. YTiepoJ U ero amiorponusa. CBoilcTBa
QJUTOTPOITHBIX MOAU(PUKALIMN yTIepoaa, UX 3HaUeHUE U MpuMeHeHne. OKCHIBI
W TUAPOKCHIBI YIIepoJa W KpPEMHHMs, HMX XuMmudeckue cpoiictBa. Conu
YTOJBHON M KPEMHMEBBIX KHUCIJIOT, UX 3HaueHue U npumeHeHue. CTekino u
CWJIMKaTHas NPOMBINUIEHHOCTh. [IpupomooOpasyromas poib yriaepoda uis
JKUBOU U KPEMHHUS JUUIsl HEXKUBOU IIPUPOJBI.

Yraepoa u kpemuuii. O0mas XxapakTepucTUKa Ha OCHOBAHUH WX TOJIOKEHUS
B Ilepuonuueckoit cucreme [l. 1. MenneneeBa u crpoenus aroma. I[Ipocteie
BEIIECTBA, OOpa30BaHHBIE ASTUMHU »dieMeHTaMH. OKCHIbI M THAPOKCHBI
yIJIepoJa M KpeMHHUs. BakHeWne conu yroJbHOM M KPEMHUEBOW KHUCIOT.
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CunukaTtHasi IPOMBIIUIEHHOCTD.

JaeMeHTbl VA-rpynnbl. OO0mias xapakTepuCTHKa 3JIEMEHTOB 3TOM TpyIIIbI
Ha OCHOBaHUMU WX moJyiokeHus B Ilepuommueckoit cucteme snementoB JI. .
MenneneeBa u ctpoeHus aToMoB. CTpOEHHE MOJIEKYJIbI a30Ta U aJUIOTPOITHBIX
Mmoaubukamuii  dochopa, wux GUMYECKHE W XUMHUYECKHE CBOWCTBA.
Bonoponusie coenuaenus aneMeHToB VA-rpymbl. Okcubl a3ora u docdopa,
COOTBETCTBYIOLIME UM KUCTOTHL. CoJi 3TUX KHUCJIOT. CBOMCTBA KUCIOPOIHBIX
coerHeHui a3ota u pocdopa, X 3HaYCHHE U IpUMEHEHHE. A30T U Gocop B
MpHUpo/Ie, UX OMOJIOTHYECKas POJib.

Xaabkorenbl. OOImas XapakTEepHCTHKA XalbKOI€HOB HAa OCHOBAaHUU WX
nonoxxenusa B Ilepuomnueckoit cucrteme snementoB J[. M. MenneneeBa u
CTPOEHUSI aTOMOB. XaJIbKOT€Hbl — TMPOCThIE BEIIECTBA. AJUIOTPOIHUS.
CtpoeHue MOJIeKYJT aJUTOTPOIHBIX MOAu(UKaIMi 1 uX cBoricTBa. [lomyuenue
U TPUMEHEHHE KHCIOpoJa U cepbl. XalbKOT€Hbl B MPUPOJE, UX
OuoJsoruyeckas poib.

I'anorennl. OOmIas XapaKTePUCTHKA TAJIOTCHOB Ha OCHOBAHHUH UX TOJIOXKEHUS
B Ilepumonnueckoii cucreme nsnementoB Jl. W. MenneneeBa u cTpoeHUs
aToMOB. ['ajoreHbl — MPOCTHIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMUYECKUE
CBOICTBA, MTOJIYYECHHUE U NTPUMEHEHNE. BaxHeline coeIMHEHUs TaJIOT€HOB, UX
CBOMCTBA, 3HaueHue U npumeHeHue. ['asorens! B npupone. buosornueckas
POJIb TaJIOTEHOB.

«M3y4eHne cBOMCTB NPOCTBIX BelIECTB U COeUHEHUI p- U d-3JIeMEHTOB»
1. Ilony4yeHne TMIPOKCUIOB AIIOMHUHMS, MEJU U XKeJe3a, U UCCIECIOBAaHUE UX
CBOMCTB.

2. Pabora ¢ 00y4aronMu 1 KOHTPOJUPYIOIIMMH MaTepHaIaMH.

«p-31eMeHThI: Yriepoa. Kpemumnii. Azot. @ocdop».
1. ITonydenue u nccaeaoBaHUE CBOMCTB OKCHIIOB CEPHI, yriepoaa, ¢pocdopa.
2. Pabota ¢ 00yyaromuMi 1 KOHTPOJIUPYIOIIUMHI MaTEepUaIaMu.

CamocrosiTesibHas padoTa

Tema 2.13. Xumus B ObITY
Y IPOU3BOACTBEHHOMN
NS TeIbHOCTH YeJI0BeKa

Conep:xxaHue yueOHOro MaTepuaJia

XuMHUSAA ¥ TPOU3BOACTBO. XHUMHUYECKAs MPOMBIIICHHOCTh U XUMHYECKHE
TexHoJIoTHH. ChIpbe JUIsi XUMHUYECKOW MPOMBIIIIIEHHOCTH. Boia B XuMuueckoi
MPOMBIIIUIEHHOCTH. JHEpPrus il XUMHUYECKOro mnpou3BojacTBa. Hayunbie
MPUHIUIIBI  XMMUYECKOr0 MPOM3BOJACTBA. 3allluTa OKPYXalolled Cpelbl U

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[1Py 01- [TPy 13
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OXpaHa TpyJa TpU XUMHYECKOM Tpou3BojacTBe. (OCHOBHBIE CTaauu
XUMHYECKOTO MPOou3BOACTBA. OOIIMe MpeacTaBIeHUS O MPOMBIILICHHBIX
croco0ax TOJYyYEeHHs] XUMHUYECKHX BEIIEeCTB (HA TpHUMEpe MPOU3BOJICTBA
aMMHaKa, CepHOM KucioThl). CpaBHEHHE MPOU3BOJICTBA aMMHaKa U METAHOJIA.
XuMusl B CeJbCKOM XO3siiicTBe. XuMH3amus CEIbCKOIO XO3SHMCTBAa M €€
HanpasieHuA. PacTeHuss W mouBa, IMOYBEHHBIM MNOTJIOIAIOIIMN KOMIUIEKC.
Y nobpenus u ux kinaccupukaius. Pollb HEOPraHMUECKUX BEIIECTB B KAUYECTBE
MUHEPANBHBIX YyOOOpeHwmid, ymyummureneil mousbl. CocTaB MUHEPATBHBIX
yaoOpeHu W HMX TNPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUAHOCTH. B3amMOCBsI3p cocTaBa yAOOpeHHWH © WX BIMSHHS Ha
BEreTaTUBHBIE CBOMCTBA M IUIOJOHOIICHUE PACTEHUN. XUMHUUYECKUE CPEICTBA
3aIUThl pacTeHuid. OTpULIaTeNbHbBIE MOCIEACTBUS IPUMEHEHHS TECTULIUIOB U
O6oprOa ¢ HUMHU. XUMHU3aIKs KUBOTHOBOJICTBA.

XHMHS M 3K0JIOTHsl. XMMUYECKOE 3arpsi3HEHUE OKpY Karolel cpeapl. OxpaHa
ruapochepsl OT XUMHAYECKOTOo 3arpsi3HeHus. OXpaHa MOYBBI OT XUMHUYECKOTO
3arpsi3HeHusi. Oxpana atmocdepsl OT XMMHUYECKOro 3arpsi3HeHus. OxpaHa
¢bmopbl 1 (payHBl OT XMMHYECKOTO 3arps3HEHHUs. bHOTeXHOJIOTHS M TeHHas
WHXXEHEepHsl.

XuMHUSA U MOBCEHEBHAS KU3HDb YeJI0BeKa. MOIoIKe U YUCTAIINE CPEACTBA.
CpenctBa 60pb0ObI ¢ OBITOBEIME HaceKOMbIMU. CpefcTBa JTMYHOW TUTHEHBI U
KOCMETUKH. XHUMHUS M num@a. MapKUpoBKH YIAKOBOK TMHUIIEBBIX U
TUTHEHUYECKUX MPOAYKTOB M YMEHHME UX YUTATh. DKOJIOTHUS HKUJIHILA.

ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

XuMHUA 1 MeIUIIMHA. XUMHA U TCHETUKA YCJIOBEKA.
HNomamasii  anTteka. JlekapcTBeHHbIE TIpemaparbl W WX  0Oe30IMacHoe
WCIIO0JIb30BaHHUE.

«XUMHYeCKHd aHAJIN3 P00 BOABD)

1. TlomydeHue KECTKOHW BOJBI U M3YYCHHE €€ CBONCTB. YCTpaHEHHE
BPEMEHHOW U TIOCTOSIHHOM KECTKOCTH.

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

3. CocraBneHue ypaBHEHUW peakIUi, MPOTEKAIOLUX IpPU ONpeIeICHUU
KHCIIOTHOCTH/ IEJIOYHOCTH P00 BOJIHI.

«Ka4vecTBeHHBI XUMHYECKHI COCTAB NPOAYKTOB MUTAHUS
1. OpraHuyeckue M HEOpPraHMYECKHE BELIECTBA, BXOJSLIME B COCTaB
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MpoaykToB nuTaHus. OmnpeaeneHue coctaBa OJIO[ Ha COJEp)KaHUE MakKpo U
MHUKPO3JIEMEHTOB.

2. U3yueHume mpeIOKEHHBIX IMpernojaBaTesieM OMioa Ha  OpeaMeT
XUMHUYECKOTO COCTaBa, OMpENEICHUE I0JeH OT CyTOYHOM HOPMBI Makpo U
MHUKPO3JIEMEHTOB B YKa3aHHOM OJIIOJIE.

CamocrosiTesbHast padora: 2
[TogroroBka pedepata Ha Temy (Ha BBIOOpP OOyUaromerocs) «XUMHS H
MOBCETHEBHASI KU3Hb 4YeloBeKka», «OXxpaHa OKpyXaroled cpeapl OT
XUMHUYECKOTO  3arpsi3HEHus», «YCTpaHEHHE  JKeCTKOCTH  BOJIbI  Ha
MIPOMBIIIIJICHHBIX MPEATPUITUIX.
NuddepenunpoBannbiii | Cogep:kanue yueOHOro Mmarepuasia 2 JIP 01- JIP 07
3aver KoHntpounb npoitaeHHOro MaTepuana. MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
CamocTosiTesibHas padora -
MaxkcumajibHasi ydeOHasi HATpy3Ka (Bcero 4acos) 160
CamocrosiTesibHasi padoTa (BCero 4acoB) 8
Oo0s13aTesIbHAs ayAUTOPHAS Y4eOHAsi HATPY3Ka (BCEro 4acoB) 152
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3. YCJOBUS PEAJIM3BAIIMU PABOYEH ITPOTPAMMBbI
YUYEBHOI'O IPEJIMETA

3.1. TpeboBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

e yueOHBIC AayOUTOPUU [JII TPOBEACHMS 3aHATUNA BCEX BHJIOB,
NpPEAYyCMOTPEHHBIX  y4e€OHbIM IUIAHOM, B TOM 4YHUCJE TPYNIOBBIX U
WHJMBUAYAJIbHBIX KOHCYJBTAIMHI, a TaKXe JJIsl TPOBEACHUS TEKYIIEro KOHTPOJIS,
MPOMEKYTOUHON aTTeCTAIluU, OCHAIIEHHBIX OOOpYJOBaHMEM M TEXHUYECKUMU
cpeAcTBaMM OOyYEHHUS: CTOJIbl YYEHUUYECKHE, CTyJbsl YYEHUYECKHE, JOCKa
ayJIMTOpHAasi, CTOJ  JJIA  TMpernojaBarelisi, Y4eOHO-HarJISIAHBIE  TOCOOus,
TEMaTUYECKUE CTEHJIbl, KOMIIbIOTEPHAs] TEXHUKA, MYJIbTUMEIUMHBIE CUCTEMBI U
JKpaH;

® [IOMEILECHUS IS OpraHu3allid CaMOCTOSITEIbHOW U BOCHUTATEIbHOMN
paboThl OCHAIIECHBl KOMIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBHIO MOJKIIOYEHUS K
nH(OPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOW ceTn « ITHTepHETY.

3.2. Uu¢popmanuoHHoOe odecneyeHre peaju3auu NporpaMmmbl

3.2.1. OcHoBHas JHUTEpPaTYypa

1. Xumus: 10-i1 knacc: yrinyOn€HHblid ypoBeHb: yueOHuk / B. B. Epemun,
H. E. Ky3emenko, B. W. Tepenun, A. A. Jposnos, B. B. Jlynun - Mockaa:
[Tpocsemenne, 2023. - ISBN 978-5-09-107226-6. - Tekct: anektponHsiit // IbC
"KoHcynbTant cTyaeHTa": [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661.html

2. Xumust: 11-i1 knacc: yrimyOnéHasiid ypoBenb: yueOnuk / B. B. Epemun,
H. E. Ky3smenko, A. A. [Ipo3nos, B. B. JIynun - Mocksa: IIpocsemenue, 2023. -
ISBN 978-5-09-107469-7. - Tekct: osnekrponnsii // ObC "KoncynpTanT
CTYyJCHTa: [caifT]. URL:
https://www.studentlibrary. ru/book/ISBNP97850910746971 html

3.2.2. JlonoJIHUTEJIbHAS JIUTEPATYypa

1. babkos, A. B. Xumusi: yue6nuk / A. B. babkos, T. 1. bapabanosa, B.
A. IlonikoB. - MockBa: [ DOTAP-Menua, 2020. - 352 c.: ui. - 352 ¢. - ISBN 978-
5-9704-6149-5. - Tekct: anektponubii // DbC "KoHCynbTaHT CTyAeHTa»: [calT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785970461495 .html

2. babkos, A. B. OOmas u HeopraHudeckas Xxumus: yuyeOHuUK / A. B.
babkos, T. . bapabanosa, B. A. Ilonkos. - 2-e¢ u3a., ucnp. - MockBa: ' D0TAP-
Menua, 2022. - 384 c. - ISBN 978-5-9704-6784-8. - Tekct: sanexrponusiii // 3bC

"KoHcynbTant CTyneHra": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html
3.  bab6kos, A. B. OOuias u Heopranuyeckass xumus: yueOnuk / A. B.

babxkos, T. U. bapabanosa, B. A. [lonkos. - 2-e¢ u3a., ucnp. - Mockpa: I'90TAP-
Menmua, 2022. - 384 c¢. - ISBN 978-5-9704-6784-8. - Tekct: anexkrponusrii // 9bC

"KoncynbTanT CTylneHTa": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html
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3.2.3. CoBpeMeHHbIE npodeccuoHabHbIE 0a3bl AAHHBIX ]|
uHpopmanMoHHbIe pecypcbl cetu UHTEpHeT:

1.  XKypnan «Xumus B mkosuey. - www.hvsh.ru

2. Kypuan «Xumus u Ku3Hb». - Www.hij.ru

3. WNHTepHeT-n3ganne i yuuTenen  «ECTeCTBEHHBIE HAYKW».
www.enauki.ru

4. Metoauueckas razera «llepBoe ceHTAOps». -www. L september.ru

3. OOpazoBaTelnbHbIi ~ CaUT I8 HIKOJBHUKOB  «XHUMHUS».
www.hemi.wallst.ru

6. OOpa3oBaTeNbHbIN CAUT AJIs MKOJbHUKOB. - www.alhimikov.net

7. Omumnuana «ITokopu BopoObeBbI rops». - www.pvg.mk.ru

8. DJeKTpoHHAas OMOJIMOTEKa 10 XUMUH. - Www.chem.msu.su

9. DONEeKTPOHHBIM JKypHaI «XHMHUKH U XUMHUS». -Www.chemistry-

chemists.com

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

NNPEJIMETA

Dopmol u Memoowl
Pe3ynvmamut 00yuenus Kpumepuu ouenxu

OUEHKU
IIP6 01 - chopmupoBaHHOCTH | «OTIMYHO» - TEOPETHUYECKOE |— Y CTHBIN
NpEeCTaBICHUNA: 0 XUMHUYECKOH | colepkaHue NPOrPaMMBbl |  WHIWBHIYaJIbHBII,
COCTaBIIAIOLIEN OCBOEHO IIOJIHOCTBIO, 0e3 | (poHTANBHBIN OMPOC
€CTECTBEHHOHAYYHOM KapTHUHBI | IPOOEIIOB, yMEHUS |— [TuchMeHHAas MpOBEpKa
MHpa, POJIM XMMHU B MO3HAHUH | C(DOPMUPOBAHBI, BCE |— TecTHpOBaHHE
SIBJICHUN HPUPOIBI, B | IPEIyCMOTPEHHBIE TPOTPAMMOH | _ BrimonHeHue
(OpMHPOBAHUU MBILIUIEHUS U | y4eOHbIE 3aJaHUs BBINOJIHEHBI, IPAKTHYECKNUX 3aaHuii
KYJIbTYpBI JIMYHOCTH, € | KaueCTBO WX  BBIIONHEHWA | _ pasyovnoBHeBbie
(YHKIIMOHATIBHON TPAMOTHOCTH, | OLIEHEHO BBICOKO. 3aIaHHs
HEOOXOoIuMOW  JUIsl  pelleHus | «XOopomo» - TEOpPeTUYECKOoe
NPaKTUYECKUX 3a1a4 W | COZIEpKAHHE  Kypea  OCBOCHO |[[nonexyTounas
9KOJIOTUYECKH OOOCHOBAHHOIO | IIOJHOCThIO, 0€3  MpoOesoB, atTectas B dopme
OTHOILIECHHS K CBOEMY 3JJ0POBBIO | HEKOTOPHIE YMEHUSA | 111 e peHIMPOBAHHOTO
U IPUPOJTHOMN Cpefie; c(OPMUPOBAHBI  HEIOCTATOYHO, | 3qyera
[IP6 02-BnameHue cucrtemoi | Bce IIPEelyCMOTPEHHbIE

XUMHYECKUX 3HAHWH, KOTOpas
BKJTIOYAET: OCHOBOIIOJIATaIOIINe
TOHATHUS (XUMHYCCKHI SIICMEHT,
aToOM, OJJICKTPOHHAsi 000J0uYKa
aToma, S-, p-, d-3JEKTpOHHBIC

opOuTamu aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTb,
JIEKTPOOTPHIIATEITHHOCTD,

CTCICHb OKHCJICHUS,
XHUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISPHBIN

nporpaMMoil yueOHbIC 3aJaHus
BBITIOJTHEHBI, HEKOTOPBIC BHJIBI
3aaHui BBITTOJIHEHBI c
OIINOKaMH.

«Y10BJIETBOPUTEJILHOY -
TEOPETUIECKOE coJiep>KaHue
Kypca OCBOCHO YacTUYHO, HO
POOEITBI HE HOCSIT
CYIIECTBEHHOT'O Xapakrepa,
He00XO0INMBIE yMEHUS B
OCHOBHOM c(hOpMHUPOBAHBI,
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00beM, YIJIEpOAHBIM  CKEJET,
byHKIIMOHATBHAS rpynmna,
pamukan, H30Mepus, H30MEPHI,
TOMOJIOTHYECKUN psn,
TOMOJIOTH, YTJIEBOJIOPO/IBI,
KHUCTIOPOJI- M a30TCOJEpIKaIUe
COCIMHEHMS, OHOJIOTMYECKH
aKTHBHBIE BeleCcTBa (YTJIEBOIbI,
JKHPBI, OeIKn), MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KpUCTaTHYecKas
pemieTka, THUIBl XUMHYCCKUX
peaxiuit (OKHCTUTENBHO-
BOCCTAHOBUTEJIHHBIC, 9K30-U
SHAOTEPMHUYECKUE, peaxiuu
MOHHOTO O0MEHa), pacTBOp,
JEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOIUTUIECKAS
JUCcoLraIus,
BOCCTAHOBUTEID,
XUMUYECKON
XUMHUYECKOE

OKHCJIUTEIb,
CKOpPOCTh
peakuuu,

paBHOBECHE),
TEOPHUH H 3aKOHBI  (TeopHs
XUMHUYECKOTO CTPOCHUS
OpraHM4eckux BemecTs A.M.
bytneposa, Teopus
AJIEKTPOJIUTHUUECKON
JUCCOLMAlUK, IEePUOAUYECKUI
3akoH J[.M. MenaeneeBa, 3aKOH
COXpAaHEHUSA Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMUH,
dakTosOoruyecKue CBEIEHUs O
CBOMCTBAX, COCTaBe, MOJIy4YCHUU
u 0e30MacHOM HCIOJIb30BAaHUU
BAKHEUILINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY
U TPaKTUYECKOU JeATETbHOCTH
YyeJI0BeKa

I1P6 03-cpopmupoBaHHOCTH
YMEHUH BBISABIATh XapaKTEPHbIE
NpU3HAKU U B3aUMOCBS3b
M3YUYEHHBIX MTOHATHUH,
MPUMEHATh COOTBETCTBYIOIINE
MOHATUSA npu ONMMCaHUHU
CTpOCHUS 31 CBOICTB
HEOPraHUYECKHUX u
OpraHMYECKUX BEIIECTB U UX
IIpEBpAICHU; BBISIBIIAATD
B3aUMOCBSI3b XUMUYECKHUX
3HAHUM € TIOHATUSIMH |

OO0JIBIIMHCTBO
MIPEyCMOTPEHHBIX MPOrpaMMoOi
oOyueHHst y4eOHBIX 3aJaHUN
BBINIOJIHEHO,  HEKOTOpbIE M3
BBITTIOJTHEHHBIX 3aJaHAN
coJiepKaT OLIHOKH.
«HeynoB1€TBOPUTEIBLHO -
TEOPETUYECKOE COACPIKaHUE
Kypca He OCBOEHO, YMEHHSI HE
c(OpMHUPOBAHBI, BBINOJIHEHHbIE
y4eOHbIE 3aJJaHUs COJEpKaT
rpyOble OTHOKH.
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IIPEACTABICHUAMU JIPYTUX

€CTECTBEHHOHAYYHbIX
IPEIMETOB;

[TP6 04 - chopMHUPOBAHHOCTH
YMEHUUI HCTIOJIB30BaTh
HalMEHOBAHUs XUMHUYECKHX
COCJIMHEHUI MEXyHapOJHOIO
coro3a TEOPETUYECKON U
IIPUKJIATHON XUMHUU u
TPUBUAJIbHbIE Ha3BaHMS

BOKHEUIIIUX BEIIECTB (STHUJICH,
aleTH/IeH, TJHLEpUH, (eHo,

dopmanbaerus, YKCyCHas
KHCJIOTA, TJIMLHMH, YTapHbIA Ta3,
YIJIEKUCIIBIA ~ Ta3, aMMHaK,

rameHas HM3BECThb, HeramieHast
HU3BECTH, IIUTHhCBAsA coga u
JIPYTUX), COCTaBIATH (DOPMYIIBI

HCOPTaHNYCCKUX u
OpTraHU4YCCKUX BCIICCTB,
YpaBHCHHUA XUMHUYCCKUX

peaxiuii, OOBSICHATb UX CMBICIH;
HOJTBEPK1aTh XapaKTepHbIE
XMMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLIUMU
JKCIIEPUMEHTAMH W 3aIllUCAMHU
YpaBHEHUU XUMHUYECKHUX
pEeaKLHii;

I[IP6 05- chopMupoBaHHOCTD
YMECHUU yCTaHaBJIMBATh
NPUHAUIEKHOCTh  M3YUEHHBIX
HEOPraHUYECKUX U
OpPraHMYEeCKUX  BELIECTB K
ONpEACICHHBIM  KJaccaM |

rpynmnam COCIMHECHU,
XapaKTepu30BaTh MX COCTaB U
BaKHEHIIIIE CBOMCTBA;

OTIPENIETIATh BBl XUMHUYECKUX
CBsi3eil (KOBaJI€HTHAsl, WOHHAas,
MeTaJuThuecKasi, BOJOpPOHAs),

THUIIBI KPUCTAITUIECKUX
pemeTox BEILIECTB;
KJIaccu(uIpoBaTh

XUMHYECKHE PEAKIINHT;
IIP6 06-BiameHre OCHOBHBIMU
METOJaMH HAY4YHOTO IO3HAHUS

BCIICCTB n XUMHUYCCKUX
SIBIICHUI (HabmroieHue,
U3MEepeHHe, OKCIIEPUMEHT,
MOJICIIUPOBAHUE);

I1P6 07-cpopMHupOBaHHOCTH
YMEHHI MPOBOJUTH pacyeThl 1o
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XUMHYECKUM  dopMyiaM |
ypaBHEHUSM XUMHYECKIX
peakuuii C  HKCMHOJb30BAHHEM
dusmuecKux BEJINYNH,
XapaKTepU3YIOMIUX BEHIECTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, o0bemMa (HOpMalIbHBIC
yCJIOBUS) Ta30B, KOJMYECTBA
BEIIIECTBA; UCTIOJIb30BaTh
CHCTEMHBIE XMMUYECKUE 3HAHUS
JUIi  TPUHSATHS ~PELHICHUH B

KOHKpPETHBIX AKHU3HEHHBIX
CUTyallWsiX,  CBA3aHHBIX  C
BEIIECTBAMU u ux
NpUMEHEHUEM;

[1P6 08 - chopMHUPOBAHHOCTH
YMEHUH IJIAHUPOBATH u
BBINOJIHATh XUMUYECKUH

OKCHEPUMEHT  (IIpEBpALLEHUS
OpPraHMYECKUX BEILECTB MpHU

HarpeBaHuy, MOJTyYECHHUE
STWJIEHA W  M3YYEHHE  €ro
CBOMCTB, Ka4e€CTBEHHbIC
peaxkuuu Ha allbACTHIBI,

Kpaxmall, YKCYyCHYIO KHCIIOTY;
JneHaTypanusi ~ OeIKOB TP
HArPEBaHUU, LIBETHBIC PEAKIUU
OeNKOB; TMPOBOJIUTH PEAKIUU
HOHHOTO OOMEHa, OIpeNeNiTh
Cpelly  BOJIHBIX  PacTBOPOB,
KaueCTBEHHBIC  peaKkIuu  Ha
cynbdart-, KapOoHAT- ¥ XJIOPHU/I-
AHUOHBI, HA KATHOH aMMOHWUS;
pemarb  SKCIEepUMEHTAJbHBIE
3aga4yd no TemMaMm "Metamael" u
"Hemertannsl") B COOTBETCTBUU
c MpaBUJIaMHU TEXHHUKHU
0e30MmacHOCTH TIpH OOpaIieHUN
C BEIIECTBAaMH U JIaOOpPaTOPHBIM
000pyI0BaHUEM; MPEICTABIATh
pe3ynbTaThI XUMHYECKOTO
JKCTIEpUMeHTa B (hOopMe 3amucu
YpaBHEHHUU COOTBETCTBYIOIINX
peakiuii  uw  GopmynupoBaTh
BBIBOJIBI HA  OCHOBE  JTHX

pe3yJIbTaToB;

IIP6 09 - chopmMupoBaHHOCTD
YMEHUS aHAJTM3UPOBATh
XUMHUYECKYIO nH(pOpPMALIHUIO,
MOJTy4aeMyto u3 pasHbIX

MCTOYHHUKOB (CPEICTB MacCOBOM
uHpopmauuu, cetb MHTEpHET M
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JpyrHe);

I[IP6 10- cdhopMupOBaHHOCTH
yMEHHUI coOnonaTh IpaBuiia
9KOJIOTHYECKH
1[eJIeCO00Pa3HOTO TOBE/ICHUS B
OBITY ¥ TPYIOBOU 1€ATEIHHOCTH
B IICNIAIX COXPAHCHHS CBOETO
3I0pOBbS W OKpYKarolen
MIPUPOJTHON CPENbl; YYHTHIBATH
OMACHOCTh  BO3JEUCTBUSA  Ha
KUBBIC OpTaHHU3MBI
oTpeaeNeHHbIX BEIIECTB,
MOHUMAsT CMBICJT  TTOKa3aTess
IpeaeIbHON JIOITyCTUMOU
KOHIICHTPAIUH;

[TP6 11- mns oOydwaromuxcsi ¢
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3JI0POBBSL:
c(hOpMUPOBAHHOCTH yMEHUS
MPUMEHSATD 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJax
MO3HAHUS BELIECTB u
XUMHYECKUX SBJICHUM;

[1P612- gua  clenslx #
CJIa0OBUIAIIUX  O0YYArOIIUXCS:
c(hopMUPOBAHHOCTH YMEHUS
HCII0JIb30BaTh penbedHO
TOYCYHYO CUCTEMY
ob6oznauenmii JI. Bpaiins ms
3aMyUCu XUMUYECKUX (PopMyII.
I[Py 01- chopmMupoBaHHOCTD

MPEJCTaBICHUM: 0
MaTepuaibHOM €JIMHCTBE MHPA,
3aKOHOMEPHOCTSIX u
MMO3HABAEMOCTH SIBJICHUH
MPUPOJIBI; O MECTE W 3HAYEHUH
XAMUH B CHCTEME
€CTECTBECHHBIX HAYK U €€ POJIH B
o0ecrieyeHUn yCTOMUUBOTO
pa3BUTHSl  4eJOBEUECTBA: B
pelieHnn npobaem
9KOJIOTHYECKOH,

DHEPreTUYECKOM W  NUIIEBOU
0e30macHOCTH, B  Pa3BUTHH
MEIUIMHBI, CO3aHUU HOBBIX

MaTepHaJIOB, HOBBIX
NCTOYHHUKOB BHGPFI/II/I, B
obecrieueHNMH  palOHAIBLHOTO
HNPHUPOIOIIOIBE30BaAHNU, B

(GhOpMHUPOBaHUH MHUPOBO33PEHUS
U 001Iel KyJIbTyphl YelIoBeKa, a
TaKXKe DKOJIOTHYECKHU
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00OCHOBAaHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO U MPUPOJAHOMN
cpene;

[IPy 02- BnageHwe cucteMoi
XUMUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOIINE
MOHATUSL  (IOTIOJIHUTEIBHO K
CHCTEME MOHATHH  0a30BOro
YPOBHSI) - U30TOIBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE
aToma, THOpUIU3AIUS aTOMHBIX
opOuTanel, XuMu4eckasi CBS3b,

MoJIsIpHast KOHIIEHTpaIus,
CTPYKTypHas bopmymna,
n30Mepus (cTpykTypHas,

reoMerpuueckas  (I[MC-TpaHC-
M30MEpHsl), TUIBl XUMHYECKUX

peakiuit (romo- u
reTeporeHHble, O0OpaTuMble |
HeoOpaTuMebIe), pacTBOpHI
(MCTHHHBIE, TCTIEPCHBIE
CHCTEMBbI), KPHUCTAJUIOTHIPATHI,
CTETEeHb JIMCCOIIMAIIUH,
JIIEKTPOIIH3, KPEKHHT,
PUGOPMHHT); TEOPUU U 3aKOHBHI,
3aKOHOMEPHOCTH,

MHUPOBO33PEHUYECKUE  3HAHUA,
JeKallue B OCHOBE MOHUMAaHMS
IPUYMHHOCTU U CUCTEMHOCTH

XHUMHUYCCKHUX HBHeHHﬁ,
COBpPCMCHHBIC NPCACTABICHUSA O
CTPOCHUU BE€IICCTBA Ha

aTOMHOM, MOJIEKYJSIDHOM U
HaJMOJIEKYJIIPHOM  YPOBHSIX;
IPEJICTaBICHUST O MEXaHU3Max

XUMHUYECKUX peaKkuuid,
TCPMOANHAMHNYCCKUX n
KHUHETUYECKUX

3aKOHOMCPHOCTAX ux
OPOTEKaHUsi, O XHUMHYECKOM
paBHOBecHH, JUCIIEPCHBIX
cucreMax,  (haKTOJIOTHYECKHE

CBEJICHUS O CBOMCTBAxX, COCTaBe,
MOJIydeHUH U 0e30macHOM
UCTIOJIb30BaHUH BaKHEHIIINX
HEOPraHUYECKUX u
OpPraHUYECKUX BEIIECTB B OBITY
U TPaKTUYECKOHN NeATeIbHOCTH
YyenoBeka; OOIMX  HAy4YHBIX
MPUHIIAIIAX XUMHUYECKOT0
Npou3BOACTBAa (HAa  MpuUMeEpe
IIPOU3BOJICTBA CEPHON KHUCIIOTHI,
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aMMHaKa, METaHoJa,
nepepaboTku HEDTH);

[Py 03- cdopmupoBaHHOCTH
YMEHHH BBISBIISTH XapaKTEPHBIC
OpU3HaKH ¥ B3aMMOCBS3b

U3YYECHHBIX MOHSITHIA,
MPUMEHSATh COOTBETCTBYIOIIUE
TOHSITHS npu OMHMCaHUU
CTpOCHUSA 31 CBOICTB
HEOPraHUYECKUX u
OpPTaHMYECKUX BEHIECTB W HX
MpEeBpalCHHI; BBISIBIISITH
B3aMMOCBSI3b XUMHUYECKHX
3HAHMW €  TIOHATUAMHU U
PEICTaBICHUSIMH JPYTHX
pPEeIMETOB TUISE Oonee
OCO3HAHHOTO TOHWMAaHHUS U
O0OBSICHCHUS CYIIHOCTH
MaTepUaIbHOTO €IMHCTBA MUPA;
HCIIOJIb30BaTh CHUCTEMHbIE
XUMHUYECKHE 3HAHUSA TUTST
00BsICHEHUS u
MPOTHO3HPOBAHUS SIBIICHUH,
MUMEIOLTNX

€CTECTBEHHOHAYYHYIO MPUPOIY;
[Py 04- cdopmMupoBaHHOCTH
YMEHUI HCIIOJIb30BaTh
HaVMEHOBAHMS XUMHYECKHUX
COEMHEHUN MEXIYHApOIHOIrO
co103a TEOPETUYECKOMN u
MIPUKJIATHON XUMUH "
TPUBHUAJIbHBIE Ha3BaHUs
BEILIECTB,  OTHOCSIIMUXCA K
W3YYEHHBIM KJlaccam
OpraHUYECKUX u
HEOPraHWYECKUX COEIMHEHHU;
UCII0JIb30BaTh XUMUYECKYIO
CUMBOJIMKY Il COCTaBJICHUS
dbopmyn HEOPTaHUYECKUX
BEIIECTB, MOJEKYJISPHBIX U
CTPYKTYpPHBIX  (pa3BEpHYTHIX,
COKpAILEHHBIX M CKEJETHBIX)

dbopmyn OpraHUYECKUX
BEIIECTB; COCTaBIISATh
ypaBHEHUS XUMUYECKHUX
peakuuii W PpacKpeiBaTh HUX
CYIIHOCTb: OKHUCITUTENbHO-
BOCCTAHOBUTENBHBIX  pEeaKIui
NIOCPEACTBOM COCTaBJICHUS

9JICKTPOHHOTO OajaHca d3TUX
peaKkuuii; peakuuii HOHHOrO
0oOMEHa MyTEeM COCTaBJICHUS WX
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TTOJTHBIX u COKpaIIeHHBIX
VOHHBIX YPaBHEHUH; peaKUuu
TUJIPOJIN3a, peakuuii
KOMIUIEKCO0Opa3oBaHus (Ha
IIpuMepe TUAPOKCOKOMILIEKCOB
LUHKA u ATIOMUHHUS);
MOATBEPKIAThH XapaKTepHbBIC
XUMUYECKHE CBOWCTBA BEIIECTB

COOTBETCTBYIOIIIHMH
9KCIIEPUMEHTAMH U 3alUCAMU
YpaBHCHHIA XUMHYECKHUX
peaxkuu;

[Py 05- cdopmupoBaHHOCTH
YMEHHH KJIaCCU(PUIIPOBATH
HEOPTaHHYECKUE u
OpraHMYecKHe  BeIIecTBA U
XUMHYECKHE peaxium,
CaMOCTOSTEIBHO BBIOMPATh
OCHOBaHUSI U KpPUTEPHH JUIS
Kiaccuuranum H3y4aeMBbIX
XUMUYCCKHX 00BEKTOB;

XapakTepu30BaTh  COCTaB |
Ba)KHEHIIIE CBOMCTBA BEIIECTB,
MPUHAJIEKAIUX K
ONpPEACIEHHBIM  KJaccaM |
TpyIIaM COeauHEeHUN (TTPOCThIe

BEIIIECTBA, OKCH/IBI,
TUAPOKCHIBI, COJH;
YIJIEBOJOPOIbL, MIPOCThHIE
a¢upel,  cOoupTh,  (EHOJBI,
aJIbJCTUIbI, KETOHBI,
KapOOHOBBIC KHCJIOTHI,
CJIOXHbIE 3UpHI, JKUPBI,
YTJICBO/IBI, aAMHHBI,
aMHHOKUCIIOTEIL, OCIIKN);
MPUMEHSATh 3HAHUSA O COCTaBE U
CBOMCTBax BEILICCTB st
AKCTICPUMEHTAILHONH TTPOBEPKHU
TUTIOTE3 OTHOCHUTEIBLHO
3aKOHOMEPHOCTEH TMPOTEKAHMS
XUMHUYECKUX peakuui "
MIPOTHO3UPOBAHUS
BO3MOKHOCTEH ux
OCYIIIECTBIICHUS,

I[Py 06- chopMupoBaHHOCTD
YMEHHH  TOATBEpXXIaTh  Ha

KOHKPETHBIX npumepax
Xapakrtep 3aBUCHMOCTH
peaKInOHHON CIIOCOOHOCTH

OpPraHWYECKUX COCIMHEHUH OT
KPaTHOCTH U THUIIA KOBAJIEHTHOMN
CBS3M, B3aMMHOIO  BIMSHUS
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aTOMOB W TpyHnn aTroMOB B
MOJIEKyJaX; a  Takke  OT
0COOEHHOCTEH peanu3anuu
pa3IMYHBIX MEXAaHU3MOB
IIPOTEKAHUs PEAKIIN;

[IPy 07- cdhopMUpPOBAaHHOCTH
YMEHUH XapakTepu3oBaTh
JJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YXJIE€HHOM

COCTOSIHHH ) " HOHOB
XUMHYECKUX DJIEMEHTOB 1-4
IIEpUOI0B ITepuoauueckont

cuctembl J[. . MenneneeBa u
UX BAJIECHTHbIE BO3MOXKHOCTH,
ucnoiw3ys noustus "'s", "p", "d-

3J€KTPOHHBIE" opbuTanu,
HEPreTUUECKUE YPOBHU;
OOBSACHSITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB

XAMHYECKHX  DJJIEMCHTOB |
o0pa3yemMbIX UMHU COCIUHEHUN
10 TMIepUoJaM | TPpyIIam;

[IPy 08- BnameHue cucremon
3HAHUA O METoAaX HAYYHOIO
MO3HAHUS SBJICHUN TMPUPOJIBI,
HCITOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX ¥ YMEHUSMHU MPUMEHSTh
ITH 3HAHUS pu
AKCTIEPUMEHTAIILHOM
HCCIICIOBAHUHN BEIECTB M IS
O0OBSICHCHHS XUMHYECKUX
SBJICHUW, HMECIOIIHUX MECTO B
IIpUpOJE, [IPaKTUYECKOU
JeITCIIPHOCTH 4YeJOBEeKa U B
MMOBCEAHEBHOM XKU3HU,

[Py 09- cdopmMupoBaHHOCTH
YMEHUU MPOBOJUTH PACUYETHI 1O
XUMUYECKUM  dopMynamM |
ypaBHEHUSAM XUMHYECKUX
peakuuii C  HCMHOJb30BAHHEM
GuU3NYECKUX BETUYHH (MAaccChl,
o0beMa Ta30B, KOJHWYECTBA
BELIECTBA), XapPaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacyeTsl o
HaX0 K ICHUIO XUMHUYECKOU
(GOpMyIIbI  BEIIECTBA; PaCUYETHI
Macchl (oOBema, KOJIMYECTBa
BEUIECTBA) IPOJAYKTa PEaKLHH,
€CIM  OJHO U3  HCXOIHBIX
BEILECTB JIaHO B BUJIE pacTBOpa
C  ONpeAeNeHHOM  MacCOBOM
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JI0JIeH PacTBOPEHHOTO BEIIECTBA
WIM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOM
Wi 00BEeMHOM JOJH, BBIXOAA
NPOAYKTa PEaKUUH; PacUeThI
TEIIOBOTO d3(deKTa peakiuid,
00BEMHBIX OTHOUICHUH Ta30B;
[TPy 10- cdhopMHUpOBaHHOCTH
YMEHHUH IIPOTHO3UPOBATh,
aHaJM3UpOBaTh U OLIEHUBATh C
MO3ULIAN JKOJIOTUYECKON
6e30macHOCTH HOCJIEACTBHS
OBITOBOW M MPOU3BOACTBEHHOMN
JeSITebHOCTH YeJI0BEKa,
CBSI3aHHOW C  mepepaboTKoOU
BEIIIECTB; UCIIOJIb30BaTh
NOJy4YeHHbIE  3HAHUS  JUIs
HNPUHATHS TPAMOTHBIX PELICHUN
npodiem B CUTYaIHSX,
CBSI3aHHBIX C XUMUCH;

I[Py 11- chopmMupoBaHHOCTD

YMEHHI CaMOCTOSITEIBHO
IJIaHUPOBaTh M MPOBOAUTH
XUMHUYECKHH AKCIIEPUMEHT
(moy4enue u W3y4YeHUE
CBOWMCTB  HEOPraHUYECKUX U
OpraHUYECKUX BEILIECTB,
KauyeCTBEHHbIE peaxkiuu
YTJIEBOIOPOAOB Pa3IUYHBIX
KJIaCCOB u
KHCIJIOPOJICOACPKAIITNX

OpraHUYECKUX BELIECTB,

PCIICHUC OSKCIICPUMCHTAJIbHBIX
3aga4 1o paciio3HaBaHHUIO

HCOPTaHUYCCKUX u
OpPraHWYEeCKHX  BEIIEeCTB) C
co0ur0IcHEM MPaBUIT

OezomacHOTO  OOpamieHus: ¢
BEIIECTBAMH M J1a0OpPaTOPHBIM
000pyI0BaHUEM,

dbopmynHupoBaTh LEH
UCCIICIOBaHMS, TPEIOCTABIATh
B pazITU4HON dbopme
pe3yIbTaThl IKCTICPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTb;

I[Py 12- chopMupoBaHHOCTD

YMEHUI OCYILIECTBJISITh
L[eJICHAIIPABJICHHBIN IIOUCK
XUMHYECKOH uHpopManuu B
Ppa3IUYHbIX HMCTOYHUKAX

(HayuyHass W y4eOHO-HaydHas
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JUTEpaTypa, CpelcTBa
MaccoBo HMH(OpManuM, CceTb

Hurepner u Ipyrue),
KPUTHYECKH aHaJIU3UPOBATh
XUMHYECKYIO uHpopmaruio,
nepepadbaTbIBaTh ee u
UCIIOJIb30BaTh B COOTBETCTBUU C
IIOCTaBJICHHOMN y4eOHO
3a7a4uei;

[Tpy13 -copmupoBaHHOCTH
YMEHUH OCO3HaBaTh ONACHOCTh

BO3JICUCTBUS Ha JKUBBIE
OpTraHHU3MBbI OMpPCaACIICHHBIX
BEILIECTB, TIOHMMasi  CMBICT
MOKa3aTerst MpeaeIbHON
JIOMYCTUMOW KOHLIEHTpaluu, M
MOSICHATh Ha npuMepax

CIIOCOOBI YMEHBIIICHUS "
MPENOTBPALLEHAST UX BPEIHOTO
BO3JCHCTBUS HA  OpPraHu3M
YeJIoBeKa

5. AJAIITAIIUSI PABOUYEM MIPOI'PAMMBI IPU OBYUEHUMU JIUIL C
OI'PAHUYEHHBIMH BO3ZMOXHOCTSAMMU 3I0POBbSA

Apnanramuss  paboueid  mporpammbl  auciuIiidHel  OVYIIm.12  Xwumwus
MPOBOJAMTCS TMPU pealu3allid JanTUBHOW 0O0pa3oBaTeIbHON IPOTPaMMBI -
porpaMMbl TOATOTOBKH CHELMAIMCTOB CPEHETO 3BE€HA M0 CIEIUaJIbHOCTH
31.02.01 JleyeObHOe neno B IeisAx oOOecCHeUYCHHs TMpaBa HWHBAIUIAOB W JIHI[ C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3J0POBbsSI Ha IOJIyYCHHE IPOQPECCHOHATBLHOTO
o0pa3oBaHusl, CO3JaHus HEOOXOIUMBIX IS MOJTYyYeHUSI CpEIHETO
npodeCCUOHAILHOTO 00pa3oBaHUs YCIOBUM, a Takke 00eCTeUeHUs JOCTUKEHUS
00yJalIMMMHUCA HHBAIUAAMHA U JIMIIAMHA C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0POBbSI PE3yJIbTATOB (POPMUPOBAHUS MPAKTUYECKOTO OTIBITA.

Obopyoosanue kabunema 05 00YUAOWUXCS C PASTUYHBIMU BUOAMU O2PAHUYEHUS
300p08bs

OcHailenre kaOuHETa JOJDKHO OTBe4YaTh OCOOBIM  00pa3oBaTeIbHBIM
NOTpeOHOCTSIM ~ OOy4YaloImMXCsS WHBATUAOB H  JHUI C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMU 3710pOBbsi. KaOMHETHI JOMKHBI OBITh OCHAIEHBI 000PYI0BaHUEM
U y4eOHBIMU MECTaMH C TEXHUYECKUMU CPEJICTBAMU OOYUECHHUsI ISl O0YyHarOIINXCsI
C pa3IUYHBIMU BUJIAMHU OTPAHUYEHUM 3J0POBbSI.

KaGunet, B KOTOpOM 00ydYaroTcs JMlla ¢ HapyLIEHUEM ClIyXa, JOJKEH ObITh
0o00py/OBaH  paJMOKIACCOM, KOMIBIOTEPHOW  TEXHUKOW, ayJAHMOTEXHHKOMH,
BHJICOTEXHUKOM, JNEKTPOHHOU TOCKON, MYJbTUMEIUIHON CUCTEMOM.

Jns  cnaboBuasdmux OOydyamIMXcs B KaOWHETe NpeaycMaTpUBAIOTCS
IPOCMOTP YAQJICHHBIX OOBEKTOB TMIPU TMOMOIIM BHACOYBEIUUUTENICH IS
yaajaeHHoro npocmotpa. Mcnons3oBanne bpalineBCko KOMIIBIOTEPHOW TEXHUKH,
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AJIGKTPOHHBIX  JIYIl, TPOTPaMM HEBH3YyaJbHOrOo JOCTyma K WH(GOpMAIUH,
TEXHUYECKUX CPEIICTB TpueMa-Tiepesadn y4eOHON nH(MOpMAIHUKA B OCTYITHBIX
dbopmax.

Jis  oOydaromuxcss € HapylmieHHEM OIOPHO-JABUTaTEIBHOIO — armapara
KaOWHET JIOJDKEH OBITh 000PYZOBaH MEPEABIKHBIMHU PETYJIUPYEMBIMH ITAPTaAMH C
UCTOYHUKOM ITUTAHUSI.

BrllieykazaHHO€ OCHAllEeHUE YCTaHABIMBAETCS B KaOWHETE MNpU HAIUYUU
oOydJaronuxcsi Mo aJanTHPOBAHHOM 00pa3oBaTENbHOM MporpamMMme € YYeTOM
UMEIOILET0Cs TUIA HAPYIIEHUH 3I0POBbS y 00YyUaroIerocs.

Hughopmayuonnoe u memoouyeckoe obecneverue 00y4aroOuuxcs

Joctyn K ”HGOPMALIMOHHBIM U OUOIHOrpadUUecKuM pecypcaM, yKa3aHHbIM
B 1.3.2 paboueil mnporpamMmbl, JOJDKEH OBbITh TMPEACTaBIeH B (opmax,
aJanTUPOBAHHBIX K OTPAaHUYECHUSM 370pPOBbs OOYYAIOIIMXCS WHBAIUIOB U JIUIL C
OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbSI:

JIiist iun ¢ HapyUIEHUsIMU 3peHust (He MeHee JBYX BHUJIOB):

- B IIEYaTHOUW opMe yBEITMUYCHHBIM IPUPTOM;

- B (popMe IEKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina;

- B me4aTHOU dopme Ha s3bike bpaitis.
JItst Tl ¢ HApYIICHUSIMA CITyXa:

- B e4aTHoOU dopme;

- B (popMe AIIEKTPOHHOTO JOKYMEHTA.
Jnst nun ¢ HapylUIEHWsIMH OINOPHO-ABUTATENILHOTO arfmaparta (He MeHee ABYX
BUJIOB):

- B IeYaTHOU Gopme;

- B (popMe IIEKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina.

Jns  nui ¢ HEPBHO-TICUXWYECKUMU  HapylIeHUsSIMH  (PaccTpOiCTBO

ayTHYECKOTO CIIEKTPa, HAPYIICHUE ICUXUYECKOTO Pa3BUTHS):

- HCIIOJIb30BAaHUE TEKCTA C WILTIOCTPALUSIMHU;

- MYJbTUMEANITHBIE MaTEPUAIIBIL.

Bo Bpemst caMOCTOATENbHON MOATOTOBKH 00yYaroInecs NHBATUABI U JINIA C
OTpaHMYEHHBIMUA BO3MOKHOCTSIMHU 3[J0OPOBBS JOJKHBI OBITH 00ECIICUEHBI TOCTYIIOM
K cetn MHTEpHeT.

Dopmbl U MemoObl KORMPOSL U OYEHKU Pe3VIbmamos 00y4enus

®opMBI U METOJIBI KOHTPOJISI TIPOBOJISITCS C YYETOM OTPaHUYCHUS 370POBbS
obyuarommxcs. Llenpro TeKyIero KOHTPOJIS SBISICTCS CBOCBPEMEHHOE BBHISBIICHHE
3aTPYJHCHHH W OTCTaBaHMS, OOyYalOIIErocsl C OrpaHUYCHHBIMHA BO3MOXKHOCTSIMU
3I0POBbS 1 BHECCHHE KOPPEKTHBOB B YUCOHYIO ICATEIHLHOCTb.

dopmMa TPOMEKYTOYHOM  aTTeCTallud yCTAaHABIMBACTCA C  y4YeTOM
WHIMBHUIYAIBHBIX MICHXO(PU3UUECKUX OCOOCHHOCTEH OO0YYaroNIUXCsl HHBAIUIOB H
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JIML] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3710pOBbs (YCTHO, MUCHbMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIbIOTEpE, B GOpMe TECTUPOBAHUS U T.I1.).

[Ipy  mnpoBegeHMM  NMPOMEXKYTOUHOW  aTTECTalMd  OOydYaroleMycs
IPEIOCTABISAETCS BpEMsl Ha MOATOTOBKY K OTBETY, YBEJIMUYEHHOE HE 0oJiee 4eM B
TPU pa3a, YCTAHOBJIEHHOTO Jisi IOATOTOBKM K OTBETy OOydarouuMmcs, He
MMEIOIIUM OTPAaHUYEHUHN B COCTOSIHUM 370POBbSI.
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