ChnenuajabHocTh: 36.02.05 Kunonorus
HaumenoBanue npeamera: YIIVVY.12 Xumus

I[Inanupyemblie pe3yibTAThbl OCBOEHHUS Y4eOHOI0 MpeaMeTa B COOTBETCTBHHU C

PI'OC CIIO 1 Ha ocHOBe PI'OC COO

AHHOTanus K padodeil nporpamme y4e0HOro npeamMera
yIri1y0JIeHHOT0 YPOBHSA

Koa u IlnanupyemMblie pe3yibTaThl 0CBOCHHUS MpeaMeTa
HAaNMMEHOB
aHue
opMupye Howmep TeMbI
bopmupy Oo0mue JucuuninHapHble P
MBIX
KOMIIeTEeHI]
ui
OK 01. Ber| B 4acTu | - BIameTh cHcTeMoM xumudeckux | Tema 1.1
oupath TPYAOBOIO 3HAHUH, KOTOpast BKitouaet: | Tema 1.8
c110co0b1 BOCIIMTAHUS: OCHOBOITOJIAraroIIne nmonsaTus | Tema 1.10
pelieHus 3a .
- TOTOBHOCTh K | (XUMHYECKHI 9JIEMEHT, arom, | Tema 1.12
nad mpodec
CHOHaILHOI | TPYAY, OCO3HAHUE | 3IEKTpOHHAs 000JI04YKa atoma, s-, P-, | Tema 2.2
JIeATEIbHO | IEHHOCTH d-anekTpoHHBIE OpOHWTanM aromoB, | Tema 2.4
CTH  IIPUME| macTepcTBa, HOH, MOJIEKYJIa, BaJICHTHOCTh, | Tema 2.10
HUTCIBHO K| ryvnomiobue; 3JIEKTPOOTPULIATENBHOCTb,  CTETICHb
pa3INYHBIM
- TOTOBHOCTb K | OKHCJIEHHUS, XUMUUYECKasl CBSI3b, MOJIb,
KOHTEKCTaM
AKTHBHOM MOJIIpHAasl Macca, MOJISIPHBIM 00beM,
JIeATeIIbHOCTH YTJI€POIHBII CKEJIET,
TEXHOJIOTHYECKON | (pyHKIMOHANbHAsA TpYyIIa, paauKal,

u COITMaJIbHOM
HaIPaBJIEHHOCTH,
CIIOCOOHOCTH
WHUITUHPOBATH,
IUIAHUPOBATh U
CaMOCTOSATEILHO
BBIIOJIHATH

TaKylo
JIeITEIIEHOCTE;

- WHTEpeC K
Pa3TUYHBIM
chepam
npodecCHOoHaNIbH
OU JIeITEeIbHOCTH,
Osaanenue
YHHUBeEPCAJIbHBIM
U Y4eOHBIMH
NMO3HABATEJIbHBI

W30MEepHs, U30MEPbI, TOMOJIOTHYECKUI
psn, YTJIEBOJIOPO/IbI,
KHCIIOpOJI- u azoTcojepxKalre
COCTMHEHUSI, OMOJIOTUYECKH aKTUBHbBIC

TOMOJIOTH,

BelecTBa (YrieBOAbl, KHUPHI, OEIKN),

MOHOMEpP, IOJUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE
COEIMHEHUS, KpHUCTaITH4ecKas

peumieTKa, TUIIbl XUMHUYCCKUX peaxunﬁ
(OKHCITUTEIIEHO-BOCCTAHOBHUTEIBHBIC,

9K30- W DJHJOTCPMHUYECKHE, PEaKIIUU
oOMeHa),

HOHHOTO pacTBop,

AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS qyccouranus,
OKHCIIUTEND, BOCCTAHOBUTEID,
CKOPOCTb  XMMHYECKOU

XHUMHUYECCKOC paBHOBCCI/IC), TCOpHUU U

peaKIuu,

3aKOHBbI (T@OpI/ISI XHUMHUYECCKOI'O




MU JeHCTBUSIMU:
a) 0a30BbIe
JIOTHYECKHUe
NeMCTBUA:

- CAaMOCTOSITEJIBHO
dbopmyIupoBaTh
u
aKTyaJIu3UpOBaTh
npo0iemy,
paccMaTpuBaTh ee
BCECTOPOHHE,;

- yCTaHaBJIMBAaTh
CYIIECTBEHHBIN
MPU3HAK
OCHOBaHUSs

58)471
ISt
CpaBHEHHU,
KJ1accu(puKanuu u
000011IeHH S ;

- OIIpENENATh
(S0
JIEeSITCILHOCTH,
3aJ1aBaTh
napaMmeTpbl "
KpUTEpUHU 170,
JOCTHKCHUS;

- BBISAIBJIATH
3aKOHOMEPHOCTH
A MPOTHBOPEYHS
B
paccMaTpuBaeMbl
X SIBIICHMAX;

- BHOCHUTh
KOPPEKTHUBBI B
JIeSITEIbHOCTD,
OIICHHUBATH
COOTBETCTBHE
pEe3yJIbTaTOB
LM,
OLICHUBATh PUCKHU
MOCJIEACTBUM
JEeSATEIbHOCTH;

- pa3BUBaTh
KpEaTUBHOE
MBIIIJICHUC HpI/I
peleHnn

CTPOEHHUS
AM. byrneposa,
ANEKTPOIUTUYECKOMN

OpPraHMYECKUX  BEIIECTB

Teopus
JIMCCOLIMAITIH,
J.N.
COXpaHEHUs
3aKOHOMEPHOCTH,

SA3BIK

MEPUOJNYECKU I 3aKOH
Menneneena,
Macchl),

CHUMBOJINYECKUI

3dKOH

XHUMHH,
(haKTOJIOTHUYECKHE CBEJICHMS 0

CBOMCTBAxX, COCTaBe, IIOJIYyYEHUU U

0e3omacHoOM HUCIIOJIb30BAHNH
Ba)I(HCfIL[II/IX HeOpI‘aHI/I‘-IeCKI/IX "

OpraHU4YCCKUX BCLICCTB B 6I)ITy n

IIPAKTUYECKON JEATEIIBHOCTH
YeJI0BEKa;

- YMETb BBIIBJIATH  XapaKTEPHBIC
IIPU3HAKA U B3aUMOCBS3b M3YyYEHHBIX
HIOHSTHH, IIPUMEHSTD
COOTBETCTBYIOLIME  IIOHATUSA  IIpHU
OIIMCAaHUM CTPOEHUS U  CBOWCTB
HEOPraHWYeCKMX W  OPraHUYECKHUX
BEIIECTB M  UX  IPEBpAIlCHUI;

BbIABJIAAITH B3aMMOCBA3b XHMHYCCKHX

3HAHUK C IIOHATHUAMUA u

JIPYTHX
CCTCCTBCHHOHAYYHBIX TPECIAMETOB;

MNpEeaACTaBICHUAMU

- YMETh UCHOJb30BaTh HAUMEHOBAHHUS
XUMHYECKHUX COETMHEHU
MEX1yHapOJIHOT O COr03a
TEOPETUYECKON M MPUKIAJTHON XUMUU
Y TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX
BELIECTB (aTHIIEH, alleTUJIEH,
dbenon, dopmanbaerumu,

YKCyCHas KHCJIOTA, T'JIMIUH, yraprHZ

TIMOCPUH,

ras, yrjaeKuciblii Ta3, aMMHuak,
raiieHas u3BeCTh, HeTalleHasi U3BECTb,
MATHEBAs COJIAa M IPYTUX), COCTABIIATH
bopMyIibl
OpPraHUYECKHX BEIIECTB, YPAaBHEHUS

XHUMHUYCCKUX peaKuHﬁ, OOBSICHITh HMX

HCOPTaHNYCCKUX u

CMBICJI; IOATBEPKIATh XapaKTEPHbIE
XUMUYECKHE  CBOWCTBA  BEIIECTB
COOTBETCTBYIOLIMMU DKCIIEPUMEHTAMU
n 3arucsiaMmn ypaBHeHI/Iﬁ XUMHNYECKUX
peaKkumii;

- YMCTb YCTaHaBJIMBATb




YKU3HEHHBIX
npobiem

0) 0a30BbBIE
HCCJIeI0BATEbC
KHe JelicTBUA:

- BJIAJIETh
HaBbIKAMU
y4eOHO-
HCCJIEI0BATENBCK
Ol M IIPOEKTHOU
JIeATEeTbHOCTH,
HaBbIKAMU
paspenieHus
npo0Jem;

- BBISIBIIATD
MPUYUHHO-
CJIE/ICTBEHHBIE
CBSI3U u
aKTyaJIu3upOBaTh
3aj1a4y,
BBIJIBUTATh
TUIIOTE3Y ee
pelieHus,
HaxOJIUTh
apryMeHThl s
JIOKa3aTeJIbCTBA
CBOUX
YTBEPKICHHI,
3a/1aBaTh
napameTpbl u
KpUTEpUU
pelIeHus;

- aHaJIM3HUPOBATh
MOJIyYeHHBIE B
xoJie
3a/1auun

peleHus

pe3ynbTaThl,
KPUTHYECKH
OLICHUBATh ux
JIOCTOBEPHOCTD,
IIPOTHO3UPOBATH
U3MEHEHUE B
HOBBIX YCIIOBHSIX;
- YMETb
IIEPEHOCHUTh

MPUHAIICIKHOCTD HU3YUYCHHBIX

HCOPTaHUYCCKUX u OpTraHUYCCKUX

BCIICCTB K OINPCACIICHHBIM KJIaCCaM U

rpynmnam COCIMHEHMU,
XapakTepu3oBaTb MX  COCTaB W
BOXHEHIIME CBOMCTBA; OMNPEACTATh
BUJIBI XUMHYCSCKHAX CBsA3eH
(xoBasIcHTHaA, HOHHAas,

METaJIJIMYECKasl, BOJOPOJHAs), THUIIbI
KPUCTANTHYECKUX PELIETOK BEIIECTB;
KJIACCU(PUITUPOBATH XUMHUYECKHE
peaKiuu;

- chopMupoBaTh MpPEACTaBICHUSA: O
MaTepHaJIbHOM  E€IUHCTBE
3aKOHOMEPHOCTAX M I03HABA€MOCTH

SIBJICHUU

MHDpa,
OpUPONBI; O MeCTe U

3HAQUEHHWH  XHMUU B CHCTEME
CCTCCTBCHHBIX HAYK H €€ pOJM B
00ecre4eHn YCTOWYMBOIO pPa3BUTHS
YeJI0BEUECTBA: B PEIICHUH INPOoOeM
OKOJIOTUYECKOW, DHEPreTHYECKOW W

HHIHGBOﬁ 6630HaCHOCTI/I, B pPa3BHUTHH

MEJIULIUHBI, CO3J1aHUU HOBBIX
MaTepUaJIOB,  HOBBIX  HCTOYHHUKOB
JHEPIHUH, B obecrieyeHnn
pPalMOHAIBHOTO

IIPUPOJONOIIB30BaAHMS, B
(GOpMUPOBAHUM  MHPOBO33PEHUS U

o0wieil KyJbTypbl YEIOBEKa, a TaKxke
9KOJIOTUYECKH 000CHOBaHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOU Cpelie;

- BJAQJECTh CHUCTEMON XUMHUYECKUX

3HaHUH, KoTOpas BKJIIOYACT:
OCHOBOIOJIararoIne TTOHSITHS
(TOTIOJTHUTENIEHO K CHUCTEME TIOHSITHI
0a30BOTO  ypOBHA) -  HM3OTOIBI,
OCHOBHOE M BO30Y)KICHHOE COCTOSTHHE
aToma, TUOpUIM3alUS  aTOMHBIX

opburaneit, xummuueckas cBs3b (T

u "', KpaTHble CBSI3M), MOJIIpHAA
KOHIICHTpaLus, CTPYKTYpHast
dbopmyna, wuzomepus (CTPYKTypHas,
reoMeTpuyecKas (Ttuc-Tpanc-
U30MepHs), THUTIBI XUMHAYECKHX




3HAHUA B
MO3HABATEIIbHYIO
U TPAKTUYECKYIO
obnactu
JKU3HEIEITEIBLHOC
TH;

- YMETh
WHTETPUPOBATH
3HAHUA u3
pa3HbIX
PEIMETHBIX
o0OJacrei;

- BBIIBUTaTh
HOBBIE Heu,
npeiaraTh
OpUTHMHAJILHBIE
IOIXOJIbI u
pelICHHUS;

- CIIOCOOHOCTB UX
HCIIOJIL30BAHUA B
MMO3HABATEIILHOM
U COLIMAIbHOMN
MIpaKTHUKE

peakuuii (roMO- M TE€TEpOreHHBIE,

oOpaTumble u HEoOpaTHMBIE),
pacTBOpbl (MCTUHHBIE, JUCIIEPCHBIE
CHCTEMBI), KPUCTAJJIOTH/IPATHI,
CTCIEHb JTUCCOIMAIIAN, JJICKTPOJIH3,
KPEeKUHT, pPUPOPMHHT); TEOpPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PECHYECKHE 3HaHUS,
JeXalye B OCHOBE  IMOHMMAaHUS
MPUYUHHOCTH u CHUCTEMHOCTH

XUMHNYCCKHUX HBHGHHﬁ, COBpPCMCHHBIC
MNpeaACTaBJICHHUA O CTPOCHHUU BCUICCTBA

Ha aTOMHOM, MOJICKYJISIpHOM u
HaIAMOJICKYIIIPHOM YPOBHIX;
MpeaACTaBJICHUA 0 MECXaHU3Max
XUMHNYCCKHX peaKHHﬁ,

TCPMOAUHAMHUYCCKUX U KHHCTUYCCKHUX
3aKOHOMCPHOCTAX HX IPOTCKAHUA, O

XUMHUYECKOM paBHOBECHH,
JUCIIEPCHBIX CUCTEMAX,
(dakrosoruueckue CBE/ICHHUS 0
CBOIICTBaX, COCTaBe, IMOJYYCHUU U
6e3omacHomM UCIOJIb30BAHUU
BOXHEHIINX  HEOPraHW4YEeCKUX U
OpPraHMYeCKHUX BELIECTB B OBITY H
MPaKTUYECKOU JeSITEIIbBHOCTH
YeJI0BEKa; 00Immx HAaYYHBIX
MIPUHITATIAX XUMHYECKOT O
MPOU3BOACTBA (Ha puMepe
IIPOU3BOJCTBA  CEPHOM  KHCIIOTHI,
aMMMaKa, MeTaHola, IepepaboTKH
HePTH);

- yYMETb MPOBOJUTH PpacyeThl IO
XUMHYECKUM dopmynam u

YpPaBHEHUSM XHMHUYECKUX PEAKIHHA C

HCITOJIb30BaHUEM buznueckux
BeMMYMH (Maccel, oOBeMa Ta3oB,
KOJINYECTBA BEIIIECTBA),
XapaKTepU3yoIMX  BellecTBa ¢
KOJINYECTBEHHON CTOPOHBI: PACUETHI
o HaXO0KJICHUIO XUMHUYECKOH

dbopMyIbl BEIIECTBA; pacyeThl MaCChI
(oObema,  KonMUYECTBa
MPOAYKTA PEaKLUH,

HCXOOHBIX BEUIECTB JaHO B BHJEC

BEIIIECTBA)
€CITi  OJIHO U3




pacTBOpa C OMpeaeIeHHOM MacCcOBOM
JIOJIE PACTBOPEHHOI'O BEILIECTBA WU
JaHo B M30BITKE (MMEET TNPHMECH);
pacueTsl MaccoBOM WM OOBEMHOUN
O BBIXOJa TMPOJYKTa pEaKIuu;
pacyeTsl TEIIOBOTO s dekra
peaknuii, OOBEMHBIX  OTHOIIECHUU
ra3os;

- YMEThb BBISIBIIATb XapaKTEpPHbIC
MPU3HAKK U B3aUMOCBSI3b U3YYEHHBIX
IIOHATUH, [IPUMEHSATH
COOTBETCTBYIOIIME  TOHSTUSA  IpHU
ONHMCAHUU CTPOCHHUA U  CBOMCTB
HEOPraHWYECKUX U  OPraHMYECKUX
BEIIECTB M WX  [PEBpaIlCHHIA;
BBISIBJISITH B3aUMOCBSI3b XHUMHUECKUX
3HaHUHN c MOHSTUSIMHU u
MPEACTABICHUSMHU JIPYTUX MPEIMETOB
Juist 60JIee OCO3HAHHOTO MOHUMAaHUS U
00BsICHEHUS CYIHOCTH
MaTepuaJIbHOTO  €IWHCTBA  MUPAa;
UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HaHUA IJi1 OOBSCHEHUS
u MIPOTHO3UPOBAHUSA SIBIICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYO
IIPUPOAY;

- YMETh MCMOJIb30BaTh HAUMEHOBAHUS
XUMUYECKHUX COCIMHECHHM
MEXIyHApOIHOTO coro3a
TEOPETUYECKON U MPUKIATHON XUMHHU
U TpUBHAIbHBbICE HA3BaHUSl BEUIECTB,
OTHOCSIIIIMXCA K M3YYEHHBIM Kjaccam
OpPraHMYeCKHUX W  HEOPTraHWYECKHUX

COCIMHEHNH; HUCIIOIb30BaTh
XI/IMI/I‘-IGCKYIO CI/IMBOJ'II/IKy JJIA
COCTaBJICHUS bopmyn
HGOpFaHI/I'-IeCKI/IX BCIIICCTB,

MOJIEKYJSIPHBIX U CTPYKTYpPHBIX
(pa3BepHYTBIX,  COKpAllleHHBIX U
CKEJIETHBIX) (OPMYJT OpPTraHUYECKUX
BEUIECTB;  COCTaBJIATb  YpPaBHEHUS
XMMUYECKUX PEaKUUil M pacKpbIBaTh
ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxmii
MOCPEACTBOM COCTaBJICHUS




AIIEKTPOHHOTO OajlaHCa 3TUX PeaKIuii;
peakuuii HMOHHOTO OOMEHa IyTeM
COCTaBJICHUS ux MOJTHBIX u
COKpAIIEHHBIX HOHHBIX YpaBHEHHIA;
peakui TUPOJIN3a, peakuuii
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpe
T'HJIPOKCOKOMILJIEKCOB UHKA u
ATIOMUHHUS); MOJITBEPKIaTh
XapakTepHble XWMHUYECKHE CBOHCTBA
BELIECTB COOTBETCTBYIOIIUMHU
HKCIEPUMEHTAMHU u 3aMUCSIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUM;

- YMETb KJ1acCU(PUIIPOBATH
HEOpraHWYeCKUe U  OpraHuYecKue
BEIIECTBA M XUMHYECKHE pPEaKIuH,
CaMOCTOSITENILHO BBIOHMpATh
OCHOBaHUS M  KpUTepUU  JJIs

KJaccu(uKanuu U3Yy4aeMbIX
XUMHYICCKHUX 00BEKTOB;
XapaKkTepru30BaTh COCTaB "

BaKHEHIIIIE CBOMCTBaA BEILICCTB,
IPUHAUICKANIMX K  ONPEIEICHHBIM
KjlaccaM M TIpylnaM COEIUHEHUH
(mpocTsie BELIECTBA, OKCHJIBI,
TMJIPOKCHUIBI, COJIA; YIJIEBOJOPOJBI,
npocTtele 3(QUpBl, COUPTHL, (PEeHOoNbI,
albJeTU/Ibl, KETOHbI, KapOOHOBbHIE
KHUCJIOTBI, CJOXHBIE 3(QUPBI, KUPBHI,
YIJI€BOJbI, aMHHBI, AMHUHOKHUCIIOTHI,
O€eJKM); MPUMEHATh 3HAHUSA O COCTaBe

U CBOMCTBaxX BEILIECTB JUIS
AKCIEPUMEHTAIBHON IIPOBEPKU
TUIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEN [IPOTEKAHUS
XUMHUYECKIX peakuui "

MIPOTHO3UPOBAHUS BO3MOYKHOCTEM HX

OCYIIIECTBIICHHS;
- yMETh TIOATBEPKAATh Ha
KOHKPETHBIX ~ IpUMEpax  XapakTep
3aBUCHMOCTH pEaKIMOHHON
CHOCOOHOCTH OpPraHUYeCcKUX

COCIVHEHUN OT KPAaTHOCTH M TUIA
KoBaJIeHTHOH cBs3u ("G " u "),
B3aMMHOTO BJIMSHUS aTOMOB M TIpYIII
aTOMOB B MOJEKYJaX; a TaKxKe OT




ocoOeHHOCTeH peanu3anum

Pa3JIMYHBIX MCXAaHHU3MOB IIPOTCKAHUA

peaKuuii;

- yMETh XapaKTepU30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM n BO30Y)XJICHHOM
COCTOSIHUM) ¥ HOHOB XUMHYECKHX
3JIEMEHTOB 1 - 4 nepuonoB
ITepuonnueckoi cucremel  JI.W.
MengeneeBa W HX  BaJICHTHEIC

BO3MOXHOCTH, HCIIOJb3ysA [IIOHATHUA
"s" "p", "d-anekTpoHHBIC" OpOUTAIH,
SHEPreTHYECKUE YPOBHHU; OOBSCHSATH
3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMHYECKHX

06p33yeMBIX MU COGI[I/IHCHI/Iﬁ 10

3JICMCHTOB u

nepuoaam M rpyuiiam;

OK 02. Uc
M0JIb30BaTh
COBpEMEH
HBIE  Cpeq
CTBa TIOHUC
Ka, aHajm3a
u WHTED
npeTaru
uHpOopMa
UM U HUH
dbopmaru
OHHBIE TEX
HOJIOTHUH
JUISL BBITIOJ
HEHUS  3a
nad po
deccuo
HaJIbHOU
NeSITeTTbHO
CTH

B o0JacTu
HEeHHOCTH
HAYYHOI'0
NMO3HAHUA:
c(hOpMUPOBAHHOC
Thb
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIE
IO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKH 5
00IIIECTBEHHOM
MPAKTHKH,
OCHOBAaHHOTO Ha
JTIAJIOTe KYJBTYD,
CIOCOOCTBYIOLIET
0 OCO3HAHHIO
CBOEro MecTa B
MOJIUKYIBTYPHOM
MUDE;
COBEpIIICHCTBOBA
HUE S3BIKOBOM U
YUTATENHCKOM
KYJIBTYPBI
CpeacTBa

KakK

- YMETh IUIAaHUPOBATH U BBHITIOJIHSTH
XUMUYECKUM SKCIEPUMEHT
(mpeBparteHus OpraHHYECKUX
BEIIECTB [IPH HArpPEBaHUU, TIOTyYCHHE
STHJIEHA W W3Y4YEHHE €ro CBOIICTB,
peakiuu
aJIbJACTUIBI, YKCYCHYIO
KHUCJIOTY; JeHarypaiusi OeJKOB IpHu
HarpeBaHuH,

6CJ'IKOB; MMPOBOAWUTE PECAKIIMU MOHHOTO

Ka4C€CTBCHHLIC Ha

Kpaxmail,
L[BETHbIE  pPEaKIHH

06MCH3., ONpeACiIAATL CpCAy BOIHBIX
pacTBOPOB, KAYECTBCHHBIC PCAKIITUN Ha

cyibdar-, kapOOHaT- U  XJIOPHI-
AQHMOHBI, HA KATUOH aMMOHHUS; pelaTh
HKCIEpUMEHTAlbHbIE  3aJaud 110

temaMm "Meramnel" u "Hemerannsl") B
COOTBETCTBUHM C TPABHJIAMH TEXHHKH
Oe3omacHOCTH TpH  OOpalleHuu C

BEILIECTBAMU u 1a00paTOPHBIM
000pyI0BaHUEM; IIPEJICTAaBIISTD
pe3yIbTaThl XUMHYECKOTO
JKCIepUMEeHTa B (GopMe  3amucH
YpaBHEHUI COOTBETCTBYIOLIUX

peakuuii U (QOpMYIHPOBATH BBIBOJbI
Ha OCHOBE 3TUX PE3YJIbTATOB;

Tema 1.3
Tema 1.9
Tema 1.11
Tema 2.1
Tema 2.3
Tema 2.6
Tema 2.8




B3aNMOICUCTBHS
MEXAY JIOJIbMUA U
MIO3HAHUS MUPA;

- OCO3HaAHHE
IIEHHOCTH
Hay4YHOU
JIeSITEILHOCTH,
TOTOBHOCTh
OCYILIECTBJIATH
MIPOCKTHYIO H
HCCIIeIOBATEIbCK
VIO JIEATENbHOCTh
WHJIUBUIYAIBHO U
B IPYIIIIE;

OK 04. D
(bexTHBHO

B3anMOJIeH
CTBOBaTh M
paborath B
KOJIJICKTHBE
U KOMaHjie

OBJagenune
YHHBEPCAJIbHBIM
U y4eOHBIMU
MO3HABATEJIbHbI
MU JeHCTBUSIMU:
B) pabora c
uHdopmanueii:
- BJIAJIETh
HaBbIKAMU
MOJTYYCHUS
uHpopMauu U3
HMCTOYHHKOB
pa3HBIX  THIIOB,
CaMOCTOSITEJIBHO
OCYULIECTBIISTh
MOMCK,
CHUCTEMaTHU3AIUIO
u

aHaJu3,

MHTEPIIPETALNIO
uH(popMalun
pa3IMYHbIX BUIOB
51 bopm
IIPEJICTaBIICHHUS];

- CO3/1aBaTh
TEKCTBI B
pa3IMYHBIX
dbopmarax c
y4eTOM
Ha3HAYECHUS
uHbpopMaluu U

- YMETh aHAJIU3UPOBATh XMMHUYECKYIO
uH(popMaLuIo,
pa3HbBIX

NOJy4aeMylo U3
(cpencts
CeTh

HCTOYHUKOB
nH(pOpMAIIHH,

WuTepHer u npyrue);

- BHAJETh OCHOBHBIMH METOJAMU

HAYYHOTO T[IO3HAHMS  BEIICCTB H

XUMHUYECKUX SIBJICHUHA (HAOJIOIEeHUE,

MaccoBOU

U3MEpEHHE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeTb MPOBOJUTH pPacyeThl IO
XUMHYECKUM dopmynam u
YPaBHEHUSM XUMHYECKHX pEaKIHi ¢
HCII0JIb30BaHNEM bu3nuecKux
BEJIMYHUH, XapaKTEepU3YIOLINX
BELIECTBA c KOJIMYECTBEHHOU
CTOPOHBI: MAacchl, obbemMa
(HOpMaJnbHbIe YCIIOBHS) rasos,

KOJIMYECTBA BEILECTBA; MCIIOIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUA IS
INPUHATUSA PEIIEHU B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C

BCIICCTBAMU U UX ITPUMCHCHHUCM;

- yMEThb CaMOCTOSITENILHO
TUTAHUPOBATH u MIPOBOANTH
XUMHYECKUN IKCIIEPUMEHT
(monmydyeHWe W W3YYCHHE CBOWCTB
HEOPTAaHWYECKUX H  OPTaHHYECKUX
BEIIECTB, KAYCCTBCHHBIC  PEAKIUU

YIJI€BOJIOPOAOB PA3INYHBIX KJIACCOB U

Tema 1.2
Tema 1.7
Tema 2.5
Tema 2.9




L[EJIEBOM
ayJIUTOpHUH,
BbIOMpas
ONITUMAJILHYIO
dopmy
NPECTABICHUS |
BU3YaITU3aIlHH;

- OLICHUBATh
JIOCTOBEPHOCTb,
JETUTUMHOCTD
uHpopManuu, ee
COOTBETCTBHE
PaBOBBIM "
MOpaJIbHO-
ATHYECKUM
HOpMaM;

- HCIOJb30BaTh
cpeacTBa
UH(POPMALIMOHHEI
X u
KOMMYHHKAIOH
HBIX TEXHOJOTHIM
B peleHIH
KOTHUTHUBHBIX,
KOMMYHUKaTHBH
BIX u
OpraHu3aIMOHHBI
X 3amad C
coOIr0IeHIEM
TpeboBaHUit
SPrOHOMHUKH,
TEeXHUKU
0e30MacHOCTH,
TUTHEHBI,
pecypcocoepexeH
usi, TIPAaBOBBIX W
ATHYECKUX HOPM,
HOpM
UH(POPMALIMOHHO
11 0€30MMacHOCTH;

- BJIAJIETh
HaBBIKAMU
pacro3HaBaHUs |
3aIIHTHI
uH(popMaluuy,

KHUCJIOPOJICOACPKAIINX OPraHUuYECKUX
BEIIIECTB, perieHue

SKCIICPUMCHTAJIbHBIX 3aaad 10
pacrno3sHaBaHulO HCEOPTaHUYCCKUX U
OPraHu4YCCKUux BGH_[CCTB) C
CO6J'IIOI[€HI/I6M IMpaBUI 0€e3011acHOTO
BCICCTBaAMU u

000pyI0BaHHUEM,

oOpamieHuss ¢
71a60paTOPHBIM
(dbopMyIMpOBaTH ENU UCCIEIOBAHMS,
MPEIOCTAaBIIATh B Pa3IMUHON (opme

pe3yJIbTaThl IKCIIEPUMEHTA,
aHAJIM3UpPOBAaTh M  OLICHUBATh HX
JIOCTOBEPHOCTH;

- YMETb OCYIIECTBIISAThH
1[eJIeHANIPaBICHHbIN MOMCK
XUMHUYECKON uHbopMaIuu B

Pa3IMIHbIX HCTOYHHKAX (Haquaﬂ n

y4eOHO-Hay4YHas nuTeparypa,
CpeAcTBa MaccoBOW  HMH(OpMAaLUH,
ceThb HNHurepuer U pyrue),
KPUTUYECKH aHAJN3UPOBATH
XMUMUYECKYIO UH(pOpMaLHIO,

nepepabaThIBaTh €€ M MCIO0JIb30BaTh B
COOTBETCTBUHU v MIOCTaBICHHOM
yueOHOIl 3a1aueit;

- BIIQJIETh CHCTEMOM 3HAHUU O
METO/IaX HAYYHOTO TIO3HAHUSI SIBJICHUM
TIPUPO/IBI,
€CTECTBEHHBIX HAayKaX W YMEHUSIMH

HCIIOJIB3YEMBbIX B

PUMEHSTh 3TU 3HAHUS npu
HCCJIEIOBAHUU
00BsICHEHUSA

HUMCIOINX

AKCIEPUMEHTAIIBHOM

JUIST
SIBIICHHH,
npupoae
YyeioBeKa i B

BEIIECTB U
XUMUYECKUX
MECTO B MIPAaKTHUYECKON
JIEATEIbHOCTH

IMOBCEAHEBHOM KU3HU;




UH(POPMALIMOHHO
i 0e30macHOCTH
JMYHOCTH,

OK 06.
PaGoTtats B
KOJIJICKTHBE
U KOMaH/Ie,
s dekTuBH
0 obmarbcs
c
KOJUICTaMH,
PYKOBOJICTB
oM,
noTpeOuTeN
SIMU.

- TOTOBHOCTb K
CaMOpPa3BUTHIO,
CaMOCTOSITEILHOC
TH u
CaMOOTIPE/ICIICHI
10,

-OBJIAJICHUE
HaBEIKAMH
yueOHo-
HCCIICIOBATEIbCK
OH, MPOEKTHOU U
COIIMAJIbHON
JIeSITEIILHOCTH;
OBjaaaenue
YHHBEPCAJIbHBIM
"
KOMMYHUKATHBH
BIMH
JelCTBUSIMU:

0) coBMecTHaSA
AeATEeJIbHOCTD.
- IIOHUMAaTh H
HCIOJIL30BATh
MIPEUMYIIEeCTBA
KOMaHIHOM u
WHJUBH1yaJIbHOU
paboThI;

- MPUHUMATh
LIl COBMECTHOM
JIeSITeIIbHOCTH,
OpraHU30BBIBAThH
51
KOOPJIMHUPOBATH
NEUCTBHUSA TIO €€
JIOCTHKCHHIO:
COCTaBJIATH ILIAH
JIEeNCTBUH,
pacnpenensiTh
polii ¢ y4eTOM
MHEHUH
YY9aCTHUKOB
0o0cyxaaTh

- yMeTb IUIAHUPOBATh U BBINOJIHSTH
XUMHUYECKHH 9KCIIEPUMEHT
(mpeBparteHus OpraHUYECKUX

BELLECTB [P HArpe€BaHUM, MOTYyUECHUE
OTUJIEHA W M3YYEHUE €ro CBOMCTB,
KaueCTBECHHBIE

peakiuu Ha

QIBJCTUABI,  KpaxMmall,  yKCYCHYIO
KUCJIOTY; JeHaTypauusi OEJKOB IpH
HarpeBaHWW,  IBETHBIE  PEAKIUH
OENKOB; MPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OmpeAeNsiTh Cpeay BOIHBIX
pacTBOPOB, KAU€CTBEHHBIE PEaKIIMU Ha
cynear-, kapOOHAT- H  XJOPHJI-
AQHMOHBI, HA KATHOH aMMOHUS; pelaThb
OKCIEPUMEHTANBHbIE  33aJadyd 10
temaMm "Meramnsl" u "Hemeramnsl") B
COOTBETCTBUHM C TMPABHIAMH TEXHHUKH

Oe3omacHOCTH Tpu  OOpalieHuu C

BEILIECTBAMU u 1ab0paTOPHBIM
o0opynoBaHuEM; MIPEACTABIISATh
pe3yJIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B  (GopMe  3amucu
ypaBHEHUU COOTBETCTBYIOIINAX

peakuuii U (QOpMYIHPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3yJIbTATOB;

-YMETh CaMOCTOSITENIbHO TUIAHUPOBATh
u MIPOBOJUTH XUMUYECKHMA
AKCIIEPUMEHT (TOJTyYeHHE U U3y4eHUE
CBOICTB HEOPTaHUYECKUX u
OpraHHYECKHUX BEIIECTB,
KAQ4YCCTBCHHBIC peaKkuuu
YIIIEBOAOPOAOB Pa3IMYHBIX KIACCOB U
KHCJIOPOICO/ICPKAIINX OPTaHUIECKUX
BEIIIECTB, pelieHne
AKCIIEPUMEHTAIBHBIX 3a/1a4y o
pacrlo3HABaHUIO HEOPTaHUYECKHX U
OpTaHNYECKHUX BEILIECTB) c
coOyo/iIeHHeM MpaBui  0e30MacHOro
oOpamieHuss ¢

1a00paTOPHBIM

BCIIECCTBAMHU n
000pyI0BaHUEM,
(bopMyIHpOBaTH TENN UCCIIETOBAHMS,
MPEOCTaBIATh B Pa3iNuHON (opme

Tema 1.6




pe3yIbTaThl
COBMECTHOM
paboThI;
KOOPJMHHUPOBATH
u BBITIOJTHSATh
pabory B
YCIIOBUSAX
peanbHOro,
BUPTYAIBHOTO U
KOMOMHHMPOBaHHO
ro
B3aMMO/ICICTBUS;
- OCYIIECTBIISTH
MO3UTUBHOE
CTpaTernyeckoe
MOBE/ICHUE B
Pa3ITUYHBIX
CUTYaITUsX,
MIPOSIBIISITH
TBOPYECTBO u
BOOOpaXeHUeE,
OBITH
WHUIIMATUBHBIM
OBaanenue
YHHBEPCAJbHBIM
"
peryasiTUBHbIMH
NeMCTBUAMMU:

I') MPUHSTHE
cedst M Jpyrux
JIoJen:

- MPUHUMATH
MOTHBBI u
apryMeHTHI
JIpYyTUX  JIIOJEH
npu aHamn3e
pe3yabTaToOB
JESITENIbHOCTH;

- MpU3HABATh
CBOE TMpaBo |
paBo JIPYTHX
oIen Ha
OIINOKH,

- pa3BUBATH

pe3yIbTaThl
AHAIU3UPOBATH
JOCTOBEPHOCTb;

u

IKCIIEPUMEHTA,

OLICHNBATDH

ux




CIOCOOHOCTD
IIOHUMAThb MI/Ip C
MO3ULIUU IPYTOro

4eJI0BEKa;
OK 07. Co | B obaacTn - copmupoBats mpencrasieHus: o | Tema 1.4
ACHUCTBO AKOJOTMYECKOro | XMMHUYECKOM cocrasistromer | Tema 1.5
Bath BOCIIUTAHMS: €CTeCTBEHHOHAYYHOU KapTUHBI Mupa, | Tema 1.6
;(I);I((I))aHsty - poJii XMMHUM B TIO3HaHWM siBjieHui | Tema 2.7
JKaroeit c(OpPMHUPOBAHHOC | TIPUPOJIBI, B dopmupoBanuu | Tema 2.11
Cpenbl, pe | Thb MBIIUICHUS] U KYJIbTYPHl JTUYHOCTH, €€
cypeocte JKOJIOTMYECKOU (GyHKIIMOHATBEHOU TPaMOTHOCTH,
PERCHHIO, | pynpTypHI, HE00XO0TUMO JUTSt perieHus
MPUMEHSITh
sHaHMs oG | MOHMMAaHHE MPAKTUYECKHUX 33/1a4 U DKOJIOTUYECKU
M3MEHEeHuy | BIMAHUS 000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY
KIIUMarTa, COLIMAIIBHO- 3JI0POBBIO U IPUPOJIHOM cperie;
HNPUHLMIIBL | S5KOHOMHYECKUX - YMETh co0uro1aTh npaBuia
gzlr)gmnn TIPOLIECCOB  HA | PKONOTUYECKH 11€77€CO000Pa3HOT0
oS COCTOSIHI/IGU MOBEJCHUSA B OBITY H TPYIOBOM
BOJICTBA, MPUPOTHOMN U | JCSITEILHOCTH B LEISAX COXpPAaHEHUS
ekt | COUMATBHON CBOEr0 3JI0POBb M  OKpY)Karouiei
HO neit | cpempl, MPUPOIHON CpeIbl; YUUTHIBATh
CTBOBATb B | oco3panme OMACHOCTh BO3JICHCTBUS Ha JKUBBIC
zg;;zll’; on J100aBEHOTO OpraHU3MBbl OIpPEAEICHHBIX BEIIECTB,
Tyamusx xapakrepa MOHUMAS CMBICTT MoKazarens
HKOJIOTMUECKUX npeenbHON JOITYCTHMOM
npooiieM; KOHIEHTpALUK;
- IJITAHUPOBAHUE U | - YMETh MIPOTHO3UPOBATH,

OCYIIECTBIICHUE
JEUCTBUN B
OKpY’KaIOIIEeH
cpele Ha OCHOBE
3HAHUA LeJen
YCTONYUBOIO
pa3BuTHUA
YeJI0BEYECTBA;
AKTHBHOE
HEIpUusATHE
JIEeNCTBUH,
MIPUHOCSIINX
Bpex
OKpY’Karollen
cpene;

- yMEHUe
IIPOTHO3UPOBATH
HEeOJIaronpUsITHBI

QHAIU3UPOBATh W OLEHUBATH  C
MO3UITHM 9KOJIOTUYECKOU
0€30IMaCHOCTH TIOCIIEACTBUS OBITOBOM
U TPOU3BOACTBEHHON JEATEIBHOCTH
YeNoBeKa, CBA3aHHOM ¢ mepepaboTKoit
BEILIECTB; HCIOJIb30BATh IOJYYEHHbIE
3HAHUS JJISI TPUHATHS TPAMOTHBIX
pemieHut TpoOieM B CUTyaIlusX,
CBSI3aHHBIX C XUMUEH;

- yMEeTh
BO3JECHCTBUS HA YKUBBIE OPraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, I[OHUMAs
CMBICII MoKa3aTenns MpeIeIbHON

JIOITYCTUMOU

OCO3HaBaThb OITaCHOCTh

KOHIICHTpAaIuu, u

MOSICHATh Ha MpUMEpax CrIocoObl
YMEHBIICHUST W TPEIOTBPAICHHUS HX
BPETHOTO BO3CHCTBUSI HA OpPTaHU3M

YCJIO0BCKa.




€ OKOJOTHYCCKHE

MOCJIE/ICTBHS

npeANPUHUMAEM

BIX JIeNCTBHIA,

IIpe0TBpaliaTh

UX;

- pacimpeHue

OmbITa

JeSATEIbHOCTH

JKOJIOTMYECKOU

HaIPaBJICHHOCTH;

- OBJIJICHUE

HaBbIKAMU

yueOHo-

HCCJIEI0BATENBCK

OH, TPOCKTHOU U

COIIMaJIbHON

JIesATEeIbHOCTH;
OK 09 B obsacTn - YMETh ocyectBiATh | Tema 2.12
OpHEHTHPO | IKOJOTHYECKOr0 | LIEJICHANPaBICHHbIN MTOUCK
BaThCS B BOCIIMTAHUS: XUMHUYECKON uHbopMaIuu B
YCIIOBHSIX - pa3IMYHBIX UCTOYHHMKAX (HayyHas |
4acTou c(hOpMUPOBAHHOC | yueOHO-HAy4YHAas auTeparypa,
CMEHBI Th CpelcTBa MaccoBOW  MH(pOpMAIUH,
TEXHOJIOTH | 9KOJIOTHYECKOU CeTh NHutepuer 51 pyrue),
B KYJIbTYpHI, KPUTHYECKU aHAIM3UPOBATh
npodeccuo | MOHMMaHUE XUMHYECKYIO uH(pOopMalHIo,
HaJbHOMN BITUSTHUSI nepepadaThIBaTh €€ M HCIOJb30BaTh B
JIeATEIBbHOC | COUUAIBHO- COOTBETCTBUU c MOCTaBJICHHOU
TH. HDKOHOMUYECKUX | yueOHOU 3a/ayueii;

MPOLIECCOB Ha | - BJIAJIETh CHUCTEMOM 3HAHUM O

COCTOSIHHE METO/aX HAYYHOTO MO3HAHUS SIBJICHUN

MPUPOIHOMN U | IPUPOJIBI, HCIIOJIb3YEMBIX B

COIMATbHOU €CTECTBEHHBIX HayKaX M YMEHUSIMH

cpenpl, NPUMEHATh  OTH  3HAHWS  TIpHU

OCO3HAHUE OKCIIEPUMEHTAILHOM  HCCIIEIOBAaHUH

r100aIBbHOTO BEIIECTB W I  OOBSICHEHUS

Xapaxkrepa XUMUYECKUX  SIBJIGHUW, UMEIOIINX

HKOJIOTUYECKHUX MECTO B TMPHUPOJIE NPAKTUUYECKOU

npooiieM; JeATETbHOCTH  4YeJlOBeKa U B

- INIAHUPOBAHUE U
OCYILIECTBJIEHUE
NeucTBUHU B
OKpYKaroleun
cpele Ha OCHOBE

OBCEIHEBHON KU3HU




3HAHUS Heneu
YCTOWYUBOIO
pa3BUTHS
YEeJIOBEUECTBA;
aKTUBHOE
HETPUSITHE
JIeHCTBHH,
MIPUHOCSIINX
Bpe
OKpYXKaroIeun
cpene;

- yMEHUE
MIPOTHO3UPOBATH
HEeOIaronpUsATHBI
€ DKOJIOTHYECKHE
MOCIIEACTBUS
NpeaIpuHUMaeM
BIX JIeHCTBHH,
MpEaOTBPALIATh
HX;

- pacumpenue
OITBITa
JIeSITeIbHOCTH
9KOJIOTHYECKOH
HaIlpaBJIEHHOCTH;
- OBJIAJICHUE
HaBBEIKAMH
yuebHouccaen108a
TEILCK OM,
IIPOEKTHOU U CO
LUAJIbHOM
JIeSITeIbHOCTH




Conepskanue nmpeaMera

Benecnue

Pa3znes 1. Opranuveckasi XuMus

Tema 1.1 Ilpenmet oprannueckoit xumun. Teopust CTpOCHHUSI OPraHUYECKUX
COCJIMHCHMH.

Tema 1.2. IlpenenbHble yIiIeBOAOPOABI

Tema 1.3 DTUJICHOBBIE U JTUCHOBBIE YTIICBOAOPO/IbI
Tema 1.4 AueruneHoBbie yTriaeBOI0POIbI

Tema 1.5 Apomaruueckue yrieBogopOIbI

Tema 1.6 IIpupoaHbIe ICTOYHUKH YTIIEBOAOPOIOB
Tema 1.7 I'ugpokcuibHbIE COETUHEHUS

Tema 1.8 Anbaeruibl 1 KETOHBI

‘Tema 1.9 Kap6oHOBBIE€ KHCIIOTBI U UX MPOU3BOIHBIE
Tema 1.10 YrneBonasl

Tema 1.11 AMHHBI, aMMHOKHCIIOTBI, OEJIKH.

Tema 1.12 A3oTcoaepskaiiiue rerepoukinueckue coequnenns. HykinenHoBbie
KHCJIOTHI.

Tema 1.13 bruosornuecku akTUBHBIE COSTUHEHUS

Paznen 2. O0mass 1 HeopraHuyeckasi XuMHust

Tema 2.1 Xumus — HayKa O BEUIECTBAX

Tema 2.2 CtpoeHue aToma

Tema 2.3 Ilepuoanyeckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX
aneMmeHToB /1. . MenaeneeBa

Tema 2.4 CtpoeHue BelecTBa

Tema 2.5 Tlonumepsl

Tema 2.6 JlucnepcHble CUCTEMBbI

Tema 2.7 PactBOpbl

Tema 2.8 Knaccudukamnus BemectB. [IpocTsie BemiecTBa

Tema 2.9 Xumunueckue peakuuu

Tema 2.10 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX U OPTAaHUYECKUX COEIUHEHUM
Tema 2.11 Xumus 2JIeMEHTOB

Tema 2.12 XumMud B )KU3HU 00I[€CTBA





