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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JJUCHOUILIAHBI «XUMMUS»

1.1. MecTro AMCUMILIMHBI B CTPYKType 00pa3oBaTejbHOH NPOrpamMMbl
CIIO:

O61eo0pazoBaTebHas JUCHUTUTHHA « XUMUS» SBISETCA 0053aTEIbHON YaCThIO
00111e00pa30BaTeNbHOTO IUMKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUH C
OI'OC CIIO no mnpodeccun 19.01.18 AnmapaTdyuk-oneparop MPOU3BOJICTBA
POJYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPHSI.

1.2. IIe.]'lI/I H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIITUHBI:

1.2.1. Ileap JUCHUNINHBI

@opMHUpPOBaHUE y CTYACHTOB XWUMHYECKOM COCTABIIOLIENM €CTECTBEHHO-
HAay4YHON KapTHUHBI MHpa KaK OCHOBBI MPHUHATUSA PEIICHUHA B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOIHOM Cpee

1.2.2. Ilimanupyemble pe3yJabTaTbl OCBOEHHSI 0011e00pa3oBaTeJbHOM
aucuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue TUCHUILIMHA uMeeT npu GopmupoBanuu u pasutuu OK u

[1K.

Kon u HammeHnoBaHue IInanupyemMble pe3yJbTaTbl 0CBOCHHS IMCIUIIIHHBI
(popmupyembix O0mue JAucuunimHapHbIe
KOMITeTEeHIUI (upeaMeTHbIe)?

OK 1 Bsibupars cnoco6s! | B 4acTu TPYA0BOIO | - BIIAJICTh CUCTEMOH
pelieHus 3a/1a4 | BOCIMTAHMSA: XUMHUYECKUX 3HaHWM, KOTOpas
npogeccuoHaTbHON - TOTOBHOCTb K  TpYAYy, | BKIKOYAET:

NEeSITEIbHOCTH OCO3HaHHE LIEHHOCTU | OCHOBOIIOJIAral0IIKe IOHSATHS

MPUMCHUTCIIBHO K Pa3JINYHBIM
KOHTCKCTaM

MacTepcTBa, TPYI0JIto0ue;

- TOTOBHOCTb K aKTUBHOH
JIeSITeIbHOCTU
TEXHOJIOTHYECKOM Hu
COIIMAIbHOM HanpaBJI€HHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATD,
MJIaHUPOBATH n
CaMOCTOSTENILHO  BBINOJHATH
TaKylo J1€SITeIbHOCTb;

- HUHTEPEC K Pa3sInYHbBIM
chepam  mpodhecCHOHANBHOM
JIESITCIILHOCTH,

OBnanenue
YHUBEPCAJIbHBIMHA
yueOHBbIMHU

(XMMUYECKUI DIIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0UKa aToMa,

S-, p-, d-37eKTpOHHBIC
opOuTanu aTOMOB, HOH,
MOJIeKyJIa, BaJICHTHOCTD,
DIIEKTPOOTPHUIIATETLHOCTD,

CTETIEHD OKHCIIEHUS,
XUMHYECKass  CBS3b, MOIb,

MOJISIpHasl Macca, MOJISIPHBIHA
00beM, YTIJIEPOIHBIN CKEJNET,
(yHKIIMOHANTEHAS rpyma,
paJMKal, H30MEpHsi, H30MEPHI,
TOMOJIOTUYECKHUI psn,
TOMOJIOTH, YTJIEBOJIOPO/IBI,
KHUCJIOPOJI- U a30TCOJIEprKallIne
COEQUHEHHSI, OHOJIOTHYECKHU

2 OucumninHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBaOTCA B COOTBETCTBUMM C UX MOJIHbIM MEpPeYHEM BO
®rocC COO ot 17.05.2012r. Ne 413 (B nocneaHen pegakumm ot 12.08.2022)




Mo3HaABaATECJIbHBIMH

NefiCTBUAMU:
a) 0a3oBble JIOTHYeCKHE
JelCcTBHSA.
- CaMOCTOSITCIIBHO
dbopmyaupoBaTh u
aKTyaJIu3upoBaTh MpodsemMy,
paccMaTpuBaTh ee
BCECTOPOHHE,;
- yCTaHaBJIUBATh

CYHlCCTBeHHBIfI IMpU3HAK HIIN
OCHOBAaHUA IOJIs1 CpPAaBHCHMUA,

KJIacCU(UKAIUN u
0000111eHM;

- OTIPEICIIATh Leau
JIEATENHHOCTH, 3a7aBaTh
napamMeTpel M KPUTEPHH HX
JIOCTYKEHMUS;

- BBISIBIISITH 3aKOHOMEPHOCTH H
POTHBOPEYHS B

paccMaTpUBaeMbIX SBJICHUSAX;
- BHOCUTh KOPPEKTHUBBI B
JIeSITeIIbHOCTb, OLICHUBATh
COOTBETCTBHUE pEe3yJIbTAaTOB
LensM,  OLICHUBAaTh  PHUCKHU
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BuUBaTh  KpeaTHBHOE
MBIIJIEHHE TIPU  pPEUICHUU
JKU3HEHHBIX TTPo0sieM

0) 0a3oBbIE
HCCIIe10BaATEIbCKHE
JedcTBUA:

- BIIAJCTh HABBIKAMHU Y4eOHO-
HCCIIEN0BaTENbCKON u
MIPOEKTHOMN JeSITEILHOCTH,
HaBBEIKAMH paspeneHus
npobiem;

- BBISBIISTH
CIIEACTBECHHEIE
aKTyaJIN3UPOBATH
BBIIBUTaTh
penieHus,
apryMEHTBI
JIOKa3aTesIbCTBa
YTBEPKICHUH,
rapaMeTpbl u
pELIEHHUS;

- AHAJIM3UPOBATH MOJYYCHHBIE
B XOJ€ PpeleHus 3aaauu
pe3yJIbTaThlI, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH,

NPUYUHHO-
CBA3U U
3axauy,
TUIIOTE3y €€
HaXOJMTh
TUISL
CBOMX
3a/1aBaTh
KpUTEpUU

AKTHUBHBIE BEI[ECTBA
(yrneBomapl, IKUpPBI, OEIKH),
MOHOMED, MOJIUMeEpP,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COE/IMHEHMS,
KpUCTaJLIMYECKasi ~ pPELIETKa,
TUIBl XWMHUYECKHX PEaKUUn
(OKHMCIUTENBHO-
BOCCTAHOBUTEJbHBIE, 3K30- U
SHAOTEPMHUUYECKUE,  PEAKLUHN
HOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS
JUCCOIMAIUs,  OKUCIIUTEINb,
BOCCTAHOBUTEIIb, CKOPOCTh
XUMHYECKOU peakuuu,
XUMUYECKOE paBHOBECHE),
TEOpUH U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHUSA
OpraHn4eckux Bemects A.M.
bytneposa, Teopus
3JIEKTPOJIUTHYECKON

U CCOLMAIUH,
nepuoanueckuii 3axkon J[.M.
Meneneena, 3aKOH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUH SI3BIK XHUMUH,
(akTOJIOTMUECKUE CBEACHUS O
CBOMCTBAX, COCTaBe,
NOJYyYeHUH U  0e30MacHOM
WCIIOIb30BAHUM  Ba)KHEHIINX
HEOPraHUYECKUX u
OpPraHMYECKUX BEUIECTB B OBITY
Y ITPaKTUYECKOMN JEATEIBHOCTH
YeJl0BeKa;

- YMETh
XapaKTepHbIE
B3alMOCBS3b
MTOHATHUH, IIPUMEHSTH
COOTBETCTBYIOILIME  IOHSTHSA
P OINHCAaHUU CTPOCHUS H
CBOMCTB HEOPTaHUYECKUX W
OpraHMYECKUX BEIIECTB U HUX
MIPEBPALLEHU; BBISIBJISITD
B3alMOCBS3b XUMHUYECKHUX
3HAHUW C TIOHATUAMHU W
MIpeICTaBICHUSIMU JPYyTUX
€CTECTBEHHOHAYYHBIX
MIPE/IMETOB,;

BBISIBJIATH
NPU3HAKK W
H3Y4YEHHBIX




MPOTHO3UPOBATh U3MCHCHHUE B
HOBBIX YCJIOBUSX;

- YMETb NEPEHOCUTH 3HAHHS B
MIO3HABATEIIBHYIO u
PAaKTUYECKYIO obacTu
JKU3HEIEATENBHOCTH;

- yMETh UHTETPUPOBAThH
3HAHUS u3 pa3HbIX
MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE HJIEH,
npejiarath OpPUTHHAJIbHBIC
MOJIXOJTbI U PEIICHUS;

- CIIOCOOHOCTh UX
HCIIOJB30BaHKs B
[MO03HABATCIILHOM 1
COLIMAJILHOM MPAKTHKE

- YMETh HCIIOJIb30BaTh
HAaUMEHOBAaHMS  XMMHYECKUX
COCIMHEHUHN MEXITYHapOIHOIO

COI03a  TEOPETUYECKOH u
MPUKIATHON XUMUH "
TPUBHUAIBHBIE Ha3BaHUS

BOKHEMILIUX BEIIECTB (ITUJICH,
aleTu/IeH, TJIHUIEepuH, (QeHo,
dbopmanpaeruu, yKCyCHas
KHUCJIOTA, TJUILUH, YrapHbIHA
ras, yrJIeKHCIIbIA ra3, aMMHaK,
ramieHasi U3BeCTb, HeraiieHas
W3BECTh, NUThEBasg CcoJa U
JIPYTHUX ), COCTABIISATH (POPMYITBI
HEOPTaHUYECKUX "
OpPTaHUYECKUX BEIIECTB,
ypaBHEHUS XUMHYECKHX
peaKuuit, OOBSCHATh  HX
CMBICT; MOJITBEPKIaTh
XapaKTepHBIC XUMHYECKUC
CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMU U 3aMHUCSIMHU
ypaBHEHUU XUMHUYECKHIX
peaKkIuii;

- YMETh yCTaHABIIUBATh
MPUHAJICKHOCTh W3YYEHHBIX
HEOPTaHHYECKUX "
OPTraHMYECKUX  BEIIeCTB K
OTIpE/ICJICHHBIM ~ KJlaccaM |
rpynmnam COETMHEHUH,
XapaKkTepU30BaTh UX COCTAB U
Ba)KHEHUIIIHE CBOMCTBA,;
OTIPECIIATH BHJIBI XUMUYICCKUX
CBsi3el (KOBaJIeHTHAs, NOHHas,
MeTaJuTh4ecKasi, BOAOPOIHAs),
THUIIBI KPUCTAITNYECKHUX
penieTox BEIIIECTB;
KIIaCCU(PUITUPOBATH
XUMHUYCCKHE PEAKITUH;

- copMHpOBaTh
MPEeACTABICHHUS: 0
MaTepUaIbHOM €MHCTBE
MHpa, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBIICHUIN
MIPUPOJIBI; O MECTE U 3HAYCHUH
XUMHH B cucTeme
€CTECTBEHHBIX HAayK U €€ POJIn
B 00€CleYeHNH YCTOWIUBOTO

pa3BUTHSI  4YEJIOBEUECTBA: B
pelLIeHnn npolGyeM
9KOJIOTHYECKOH,




SHEPreTUYECKOM M MHILEBOMN
0e30IacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JIaHUU HOBBIX
MaTepuaios, HOBBIX
HWCTOYHUKOB  DHEPrUHM, B
o0ecreyeHny paruoHaIbLHOTO
MPUPOIOTIONB30BAHHUS, B
(hopmupoBaHUHU

MHUpPOBO33pEeHUS U oO0miel
KYJIBTYpbl YEJIOBEKa, a TaKxke
9KOJIOTUYECKA 00OCHOBAHHOTO

OTHOIIICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM CpeIe;
- BJIAJETh CUCTEMON

XUMHAYECKUX 3HAHUH, KOTOpas
BKJIIOYAET:
OCHOBOIOJIArarolue MNOHSITUS
(IOTIONMHUTENIBHO K CHUCTEME
HOHSTUI 0a30BOr0 YpOBHS) -
U30TOIIbI, OCHOBHOE u
BO30Y)KJICHHOE COCTOSIHHE
aroMa, ruOpuInu3aIus
aTOMHBIX opburanei,
xumuueckas cBasp (" " u "',
KpaTHble CBS3M), MOJISIpHas
KOHIIGHTpPAIUs, CTPYKTypHas
¢bopmyina, nu30Mepus
(cTpykTYypHas,
reoMeTrpuueckas (IMc-TpaHc-
M30MEpHsl), TUITBI XUMHYECKUX

peakuuii (romo- u
reTeporeHHsle, oOpaTUMble U
HeoOpaTHMBIe), pacTBOpHI
(ucTuHHBIE, TIICTIEPCHBIE
CUCTEMBI),

KPUCTAJUIOTUAPATHI, CTETCHb
JUCCOLMALIUN,  DJIEKTPOJIN3,

KPEKHHT, pUGOPMUHT); TEOPUHI
U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHUE 3HaHUA,
JeKale B OCHOBE TIOHUMaHU
MPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SBJICHUM,
COBPEMEHHBIE TPECTABICHUS
O CTpPOEHUHM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX;
MIpe/ICTaBICHHS] O MEXaHU3Max

XUMHNYCCKUX peaKuHﬁ,
TEPMOANHAMHUYCCKUX n
KHHCTHYCCKHNX

3aKOHOMCPHOCTSAX ux




MPOTEKAHUS, O XHUMHYECKOM
paBHOBECHH, JUCTIEPCHBIX
cucremax, (hakTomoruvecKue
CBEICHUS 0 CBOMCTBAX,
COCTaBe, MOJTyYCHUN "
0€30MacHOM  HCIOJIb30BaHUH
BAKHEUIINX HEOPTaHUYECKUX
U OpPraHMYECKHUX BEIIECTB B
ObITY u [IPaKTUYECKON
JeSITeIbHOCTH YeNoBeKa;
OOIIMX HAYYHBIX MPUHIIUIIAX
XUMHYECKOTO  IPOU3BOJCTBA
(Ha mnpuMepe NPOU3BOACTBA
CEepHOIl KHCJIOTBHI, aMMHaKa,
MeTaHoJja, nepepadoTku
He(TH);

- YMETh MPOBOIUTH PACUCTHI
0 XUMHUYECKHM (opmyiam H
yYpaBHEHUSAM XUMHYECKHUX
peaKkuuii ¢ HCHOJIb30BAHUEM
(hU3MYECKUX BEIUYHMH (MacChl,
o0beMa Ta30B, KOJHUYECTBA
BEIIIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueTsl o
HAXO0KJIECHUIO XUMHYECKOU
(hopMyIbl BEIIECTBA; PacUEThI
Macchl (0ObeMa, KOJIMYEeCTBa
BEIIECTBA) MPOJIYKTa PEAKIIUH,
€CTM  OJHO W3 HCXOJHBIX
BEILIECTB JaHO B BUJIE PaCTBOpa
C ONpEAECTICHHOM MAacCOBOM
nosen PacTBOPEHHOTO
BEILIECTBA WJIU JITAHO B U30BITKE
(uMeeT TpHMECH); pacueThbl
MaccoBOW WM 00BbEMHON J0TH
BBIXO/Ia TPOAYKTa pEaKIIHH;
pacueTsl TEIoBoro 3gddgexra

peaKLui, 00bEMHBIX
OTHOIIICHUN T'a30B;

- YMETh BBISIBJIATH
XapakTepHble NPU3HAKKM U
B3aUMOCBS3b H3YYEHHBIX
MTOHATHUH, IIPUMEHATH

COOTBETCTBYIOIIIME  IOHATHUSA
IIpU ONUCAaHWUU CTPOECHUS U
CBOMCTB HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB M MX
IIpEBpAILCHU; BBISBIIATD
B3aMMOCBS3b XUMHUYECKHAX
3HaHUHM C MOHATUAMM U
MIPEACTABICHUSIMU JpYTUX




MIPEIMETOB TUTST Oonee
OCO3HAHHOTO TOHUMAHUS |

00BSICHEHUS CYILIIHOCTH
MaTepuaIbHOTO eIMHCTBA
MUDA; UCIOJIb30BATh
CHCTEMHBIC XHUMUYECKHUE

3HaHUA OJIA OOBSCHCHHS W
IMPOIrHO3UPOBAHUA HBHGHHﬁ,
UMCIOIIIUX

€CTECTBECHHOHAYYHYIO
HPUPOAY;
- YMETh HCII0JIb30BATh

HanMMCHOBAaHUA XUMHNYCCKUX
COEIMHEHUI MEXITyHapOIHOIO
COI03a  TEOPETHYECKOM |

HpHKHaHHOﬁ XUMHNHU n
TPUBHUAJIBHBIC Ha3BaHUs
BC€IICCTB, OTHOCAIIHXCA K
N3YUYCHHBIM KJ1accaM
OpTraHU4YCCKUX u

HEOPraHUYECKUX COCIMHEHHUIT;
UCIIOJIb30BaTh  XUMHYECKYIO
CHMBOJIUKY [UIS COCTaBJICHHSI
hopmyi HEOPTaHUYECKUX
BCILIECTB, MOJICKY/IAPHBIX |
CTPYKTYPHBIX  (pa3BEPHYTHIX,
COKpAIIICHHBIX M CKEJIETHBIX)

dbopmyn OpTraHUYECKUX
BEILIECTB; COCTaBIISITh
ypaBHEHUS XUMHYECKHX
peakiuii U pacKphIBaTh HUX
CYIIHOCTD: OKHUCJIUTEITHHO-

BOCCTAHOBUTEJIBHBIX PEAKLUN
IIOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOIO OajaHca 3THX
peaKkuuii; peakuuii HOHHOTO
0oOMEHa IyTeM COCTaBIEHUS UX
MOJHBIX M COKPAIIEHHBIX
VOHHBIX YPaBHEHUMN; pEaKLUn
TUJIPOJIN3a, peakuui
KOMILIEKcooOpa3oBaHus  (Ha
npuMepe

TUAPOKCOKOMILUIEKCOB I[IUHKA U

ATIOMHUHUS);  TOATBEPXKIATh
XapaKkTepHbIE XUMUYECKHE
CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH
3KCHepI/IMeHTaMI/I " 3alIrucCiaMu
ypaBHEHUM XHUMHYECKHUX
peaKuuii;

- yMeThb KJIAacCU(PUIMPOBATH
HEOpraHUYecKue "




OpraHMYecKHue BellecTBA H
XHMHYECKHE peaknum,
CaMOCTOSITEJIbHO  BbIOMpATh
OCHOBAaHHMS M KPUTEPUH JUIS
KIaccu(UKauu — M3ydaeMbIX

XUMHYECKUX 00BEKTOB;
XapakTepu30BaTh COCTaB U
Ba)KHEHIIINE CBOMCTBA

BEIIECTB, NPUHAJIEKAIUX K
OIpPENIEJICHHBIM  KJIacCaM W

rpymnmam COCMHEHUI
(mpocThle BeliecTBa, OKCHIBI,
THJIPOKCHUJIBI, COJIN;
yTI€BOIOPOIbI, MIPOCTHIE
3GUpbl, CHHUPTHL,  (EHOIBI,
aNbJICTH]IbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI,
CIIOXKHBIE  3(QUPBI,  KUPBI,
yTJIEBOIBI, aMUHBI,
AMHHOKHUCJIOTHI, OCIIKK);

MIPUMEHSTh 3HAHUS O COCTaBe U
CBOMCTBaxX BEILICCTB JUIST
SKCIIEPUMEHTAIbHON
MIPOBEPKHU TUIIOTE3
OTHOCHUTEJIBHO
3aKOHOMEPHOCTEN MPOTEKAHNUS
XHUMHYCSCKHX peakuuii H

MPOTHO3UPOBAHUS
BO3MOYKHOCTEH ux
OCYILIECTBJIEHUS;

- yYMEThb [OATBEPXKAATh Ha
KOHKPETHBIX npuMepax
Xapakrep 3aBUCUMOCTH

PEaKIMOHHOW  CIOCOOHOCTH
OpPTaHUYECKUX COCAUHEHHH OT
KpaTHOCTH " THTIA
KoBajieHTHOH cBsi3u (" " u ""

B3aMMHOT'O BITUSTHUS aTOMOB H
TPyMI aTOMOB B MOJIEKYJax; a
Takke€ OT  OCOOCHHOCTEU

peanu3anuu pa3IMYHBIX
MEXaHU3MOB IMPOTCKAHUA
peakuuii;

- YMETb  XapaKTEpPHU30BaTh
3JIEKTPOHHOE CTPOCHHE

aToMOB (B OCHOBHOM U
BO30Y>KJICHHOM COCTOSIHHH) H
MOHOB XUMHYECKUX DJIEMEHTOB
1 - 4 IIEPHOIOB
[Tepuonnueckoi CUCTEMEI
.M. Mengeneea ©u  uX
BaJICHTHBIE BO3MOYKHOCTH,
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ucnonp3ys nonsatus "s", "p",
"d-anmexkTponHbIe”"  OpOMTANH,
SHEPreTUIeCcKre YPOBHU;
OOBSCHATH  3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB
XUMHYECKHX  DJJIEMEHTOB U
00pa3yeMbIX UMU COCTUHEHUM
10 MepHOJaM U rpynmnam

OK 2 Hcnonp3oBaTth
COBPEMCHHBIC cpencTBa
IIOMCKa, aHayjm3a u

MHTEPIIPETAlMU WHPOPMAIHH,
1 MH(pOpPMaITMOHHBIE
TEXHOJIOTUU ISl BBITTOJIHCHHUS
3a11a4 MpodecCHOHATBHON
JEATeILHOCTH

B odJacTu HEeHHOCTH
HAYYHOI'0 TO3HAHMS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pa3BUTHUS

YPOBHIO
HayKu Hu
00I11eCTBEHHOI MPaKTUKH,
OCHOBAaHHOTO Ha  JHAJIOTre
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOECTO MeECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE
SI3BBIKOBOM W 4YMTATeNIbCKOH
KYJIbTYpbI Kak  CpelcTBa
B3aUMOJCHCTBUS MEXIY
JIOJIBMH U TIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH
HAay4YHOU JIESITENIbHOCTH,
TOTOBHOCTH OCYUIIECTBIISTh
MIPOEKTHYIO )it
HCCIIE0BATENbCKYIO
JIeSATeTbHOCTh WHIUBUIYAIHHO
U B TPYIIIE;

OeBjaaaenue
YHHMBEPCAJIbHbIMHA
Y4eOHBbIMH
MO3HABATEJIbHBIMH
JeliCTBHSIMU:

B) padora ¢ unopmaumeii:

- BIIAACTh HaBBIKAMH
MOJIydeHUs: HUHPOpMALMKA U3
HMCTOYHUKOB PAa3HbIX THUIIOB,

CaMOCTOATECIBbHO
OCYHICCTBJIATH IMOUCK, aHAJIN3,
CHCTEMAaTHU3alluIo u

UMHTEpHpeTanio nHpopMaluu
pa3iINyYHbIX BUAOB U (popm

- yMeThb IUIAaHUPOBAaThb U
BBINOJIHSATH XUMHUYCCKHAI
9KCIIEPUMEHT  (IIPEBPALCHUS
OpPraHMYeCKUX BEUIECTB MIPHU
HarpeBaHuU, MOJTy4YECHHUE
STWJIIEHA W M3Y4YEHUE €ro
CBOMCTB, Ka4eCTBEHHbIC
peakiuuMu  Ha  aJbJACTHJbI,
KpaxMaj, YKCYCHYIO KHUCIIOTY;
JIeHatypauus  OelKOB  IpH
HarpeBaHuH, IIBETHBIC

peakinuu OENKOB; TPOBOIHUTH
peakiu HOHHOTO OOMEHa,

OTpEACNATh Cpeldy BOJHBIX
pacTBOpOB, KaueCTBEHHBIE
peaKIuu Ha cynbdar-,

KapOOHaT- U XJIOPHU/-aHUOHBI,
Ha KaTHOH aMMOHUS; pellaTh
SKCHEPUMEHTAJbHBIE  3a]laud
no temam "Metambl" U
"Hemetanisl") B COOTBETCTBHH
c MpaBUIaAMHU TEeXHUKH
0€30MMacHOCTH NpU 0OpaleHUH
c BEIlIECTBAMHU u
1a00paTOPHBIM
o0opynoBaHuEM;
NpEeICTaBIATh pe3yabTaTh
XUMHAYECKOTO SKCIIEPUMEHTA B
¢dbopme 3amMcu  ypaBHEHUH
COOTBETCTBYIOIIMX PEAKUHUNA U
(¢opMyIHMpOBaTh BBIBOJBI Ha
OCHOBE ITHX PE3yJIbTaTOB;

- yMETb  aHAJIU3HPOBAThH
XUMUYECKYI0  WH(popMaIuio,
MOJIy4aeMyK0 M3 DPa3HbIX
HACTOYHUKOB (cpencts

MaccoBoOil HMH(pOpMaIMH, CETh
Wnrepuer u apyrue);

NPEeJICTaBIICHHUS; - BIIAJICTh OCHOBHBIMHU
- co3maBaTh  TEKCTHl B | METOJaMH HAyYHOTO TIO3HAHUS
pasnuyHbIX  (Qopmarax € | BEMIECTB W XUMHYECKHX
y4eToM Ha3HAYCHUS | SBJICHUM (mabmronenue,
uHpOpMallMM W IIEJeBOM | U3MEpEHue, HKCIIEPUMEHT,
AyJIUTOPHH, BBIOMpAsi | MOJICIIUPOBAHUE);
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ONTUMAJIbHYIO bopmy
IpeICTaBICHUS u
BU3yaIHU3aLUHY;

- OLEHUBATH JOCTOBEPHOCTD,
JETUTUMHOCTb ~ MH(pOpMAIuH,
€€ COOTBETCTBHUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMawm;

- UCHIOJB30BaTh  CPEJCTBA
WH(pOpPMaITMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHW3aIlMOHHBIX 3a1ad ¢
COOIIOIEHUEM TpeOOBaHMI
PrOHOMUKH, TEXHHUKH
0e30IacHOCTH, TUTHCHBI,
pecypcocoepexeHus,
MIPABOBBIX M 3THUYECKUX HOPM,
HOPM nH(pOpMaITMOHHOM
0e301acHOCTH;

- BIIAJICTh HaBBIKAMH
pacrio3HaBaHWsl W 3aIIUTHI
uHpopmanuu,
MH(}OpMaLOHHON

0e30macHOCTH JINYHOCTH,

- YMETb IPOBOJUTH PACUETHI
[0 XUMHUYECKUM (QopMmyam U

YpaBHEHUSM XUMHYECKHX
peakiuii ¢ WCIOJIb30BaHHEM
(buznuecKkux BEJIUYMH,

XapaKTepU3YIOIIUX BeUIeCTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHBIC
yCIIOBHSI) Ta30B, KOJIMYECTBA

BELICCTBA; HCII0JIB30BATh
CUCTEMHBIE XUMUYECKUE
3HAHUS JUIS IIPUHATHS
pemieHud B KOHKPETHBIX
KU3HEHHBIX CUTyaLUsX,
CBS3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

- YMETb  CaMOCTOSTEIIBHO
IUIAaHUPOBAaTh M  IIPOBOJUTH
XUMHUYECKHN AKCIIEPUMEHT

(momydyenne W U3y4YeHUE
CBOWCTB HEOPTraHMYECKUX U

OpTraHU4YCCKUX BCIIICCTB,
Ka4eCTBEHHbIC peakuuu
YIIIEBOJIOPONOB  PA3IMYHBIX
KJIacCOB u
KHCIIOPOJICOICPIKAIIIX

OpPraHMYeCKUX BEILIECTB,
PEIICHUC SKCIICPUMCHTAIIBbHBIX
3aa4 1O  Paclo3HaBaHHIO
HCOPraHNYCCKUX u
OpPraHMYEeCKHUX  BEIIECTB) C
coOIroeHNEM MpaBUII
Oe3omacHoro oOpaieHust ¢

BELIECTBAaMH U J1a0OPaTOPHBIM
o0opynoBaHueM,
dbopmynupoBaTh e
UCCIIeI0BaHMs, IPEOCTABIISATh
B pa3IUYHON dbopme
pe3yibTaThl  SKCIEPUMEHTA,
aHaM3UpPOBaTh W OIICHUBATH
UX JJOCTOBEPHOCTb;

- YMETh OCYIIECTBIISATh
LieJIeHaPaBIeHHBIN TIOUCK
XUMHYECKOH WH(pOpManuyd B
pa3IUYHbIX MCTOYHUKAX
(HayyHass M y4yeOHO-Hay4Has
JauTeparypa, cpezacTBa
MaccoBod HH(pOpMalUHU, CETb
Wutepuer u Jpyrue),
KPUTHUYECKH  aHaJIM3UPOBATH
XUMHUYECKYI0  HH(pOpMAIHIO,
niepepadaThIBaTh ee "

12




HCII0Ib30BaTh B COOTBETCTBHU
C TIOCTAaBJICHHOW  y4eOHOH
3a7a4eii;

- BIIQJETh CUCTEMOM 3HAHHI O
METOAaX HAy4YHOIO MO3HAHUS
SIBIICHUU MPUPOBI,
HCIIOIb3YEMBIX B
€CTECTBEHHBIX  HayKax |
YMEHUSIMU ~ NPUMEHATH  3THU
3HAHUS npu
SKCMEPUMEHTAIIBHOM
HCCIICAOBAaHUN BEILECTB U JIJIS
00BSICHEHHS XAMUYCCKHUX
SIBIICHUM, HMMECIOIIUX MECTO B
IIPUPOJE IIPaKTUYECKON
JIeSITEIbHOCTH 4YeJIOBEKa M B
ITOBCEAHECBHOM KHM3HU,

OK 4 DddextuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

- T'OTOBHOCTb K CAMOPA3BUTHIO,

CaMOCTOSATEILHOCTH u
CaMOOIIPEICTICHHUIO;
-OBJIJICHUE HaBBEIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOCKTHOM M  COLMAJIBHOU
JIeSITeIIbHOCTH;

OeBjaaaenue
YHUBEPCAIbHBIMHA
KOMMYHUKATUBHBIMU
JeliCTBHSIMU:

0) coBMecTHasl
AeATeJIbHOCTD.

- NOHMMAThb W HCHOJIb30BAThH
MPEUMYIIECTBA KOMAHIHOU W
WHAUBUAYAJIbHON pabOThI;

- IPUHUAMATH LIEJIM COBMECTHOM
JIEATENBHOCTH,
OpraHU30BbIBaTh "
KOOPAMHUPOBATH JECHCTBUS I10
€€ JOCTH)XEHUIO: COCTaBIATh
IJIaH JEHUCTBUM, paclpenesaTh
poiM ¢ y4eTOM MHEHUH
YYaCTHHUKOB 00CYyXKIaTh
pe3ynbTaThI COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH u
BBITIOJTHATH PabOTy B yCTIOBUSX
peanbHOro, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLUECTBJISTH IO3UTUBHOE

- yMeTb [UJIAaHUPOBaTh U
BBITIOJIHATD XUMUYECKUM
JKCIIEPUMEHT  (IIpPEeBpaLCHU
OpraHWYECKUX BEIIECTB IpHU
HarpeBaHuy, MOJIyYeHHUE
STUJIEHA © U3yYEHHUE €ro
CBOMCTB, KaueCTBEHHbBIE
peakiuu  Ha  aJbACTHU/IBI,

KpaxMaJl, YKCYCHYIO KHUCIIOTY;
JeHaTtypauus  O€JlKOB  IpH
HarpeBaHuH, I[BETHbIE
peakuuu O€IKOB; MPOBOJIUTH
peakuud HOHHOrOo OOMeHa,

OTIpEeNeNIATh CpPEeAy BOJHBIX
pacTBOPOB, Ka4yeCTBEHHBIE
peakuuu Ha cynbar-,

KapOOHAaT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHMS; pellaTh
SKCIEPUMEHTAIbHBIE  3a/laud
no temam "Mertamsl" U
"HemeTainibl'") B COOTBETCTBUU
c MpaBUIaAMHU TEeXHUKH
0€e301MacHOCTH NpU 0OpaleHUH
c BEIIECTBAMHU u
1a00paTOPHBIM
o0opynoBaHuEM;
MPEICTABISATh pe3yIbTATHI
XMUMHUYECKOT'0 SKCIIEPUMEHTA B
dbopMe 3amMcu  ypaBHEHMM
COOTBETCTBYIOLNX peaKiuil u
(GbopMyIHpOBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

CTPATCTUYCCKOC ITIOBCACHUEC B | -yMCTb CaMOCTOATECIIBHO
Pa3InYHbIX CUTyalusx, | IJIAaHUPOBATbL U  IIPOBOJUTH
IMMPOSABJIATH TBOPYECTBO " | XUMHUYCCKUH OKCIICPUMCHT
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BOOOpakeHue, OBITh
WHUIIHATHBHBIM

OBaanenue
YHHBEpPCAJIbHbIMH
peryisiTHBHBIMH
JeHCTBUSIMH:

) IPUHATHE Ce0s1 W JPYrHX

JI0en:

- [pPUHUMATh MOTUBHI H
apryMeHThI APYTUX JIIOJCH mpu
aHaJIn3e pe3yJIbTaToB
JESITEIIbHOCTH;

- MPU3HABAaTh CBOE MPAaBO U
paBO JIPyTUX JIFOACH Ha
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH
JPYTOTO YEIIOBCKA,;

(momydyeHne M U3y4YeHUE
CBOWMCTB HEOPTraHMYECKHX U
OpPTaHHYECKUX BEIIICCTB,
KayeCTBEHHbIC peaxkuuu
YIICBOJIOPOOB  Pa3IMYHBIX
KJIACCOB u
KHCIIOPOJICOACPKAIIUX
OpPraHUYECKUX BEIIECTB,
pelIeHNEe SKCTIEPUMEHTATLHBIX
3aJa4y [0  PaclO3HABAHUIO
HEOPTaHHYECKUX u
OPraHMYECKHUX  BEILIECTB) C
co0uroIcHIEM IpaBUII
Oe3omacHOTO  OOpamieHus ¢
BEIIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHueM,
(dhopMyIMpoBaTh (&) 03
UCCJICIOBAHMSI, PEIOCTABIISITH
B pa3I4HOI dopme
pe3yNIbTaThl  DKCIEPUMEHTA,
aHAJIM3UPOBaTh M OIICHUBATH
WX JOCTOBEPHOCTH;

OK 7 CopelicTBOBaThH
COXPaHEHUIO OKpYKaroulei
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSTH 3HAHUS 00
W3MCHCHHUU KJINMAaTa,
MIPUHIIMIIBI O€PEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBATh B UYPE3BbIYANHBIX
CUTYaIHSIX

B 001acTH 3K0JI0r14€CKOro
BOCIIUTAHHUA

- c(hOpPMHUPOBAHHOCTH
HKOJIOTMYECKOM KYJIBTYpHI,
MIOHMMAaHUE BITUSTHUS
COLIMAIILHO-3KOHOMHMYECKHUX
IIPOLIECCOB  HA  COCTOSIHHE
NPUPOAHOM UM  COLMAIBHOU
Cpelibl, OCO3HaHUE
r1100aJIbHOTO XapakTepa
AKOJIOTMYECKUX MPOOiIeM;

- MJIaHUPOBAHUE "

OCYILECTBJIEHUE JCHCTBUN B
OKpY>Kalollel cpeie Ha OCHOBE
3HaHUs UEeJIed YCTOMYMBOIO
pPa3BUTHS YEIIOBEUECTBA;
aKTHUBHOE HENPUSITUE
JICUCTBUNA, MPUHOCSIUIUX Bpe.
OKpYXKarolIleH Cpee;

- yYyMEHHE TMPOTHO3UPOBATH
HEeOIaronpusITHbIE
SKOJIOTHYECKHE TIOCIICACTBHS
MPEAIPUHUMAEMBIX IEUCTBUH,
MpeIOoTBpaIaTh HX;

- pacipeHuc OIIbITa
JCATCIIbHOCTH 9KOJIOTHYECKOM
HAIIPpaBJICHHOCTH,

- OBJIaJICHUE HAaBbIKAMU y4eOHO-
HCCIIEN0BATEIBCKOM, IPOEKTHOM
M COLIMAJIbHOM IEeATEIIFHOCTH,

- chopMHpOBaThH
IPECTaBICHUSA: 0
XUMUYECKOM  COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIH XUMHUU B
MO3HAHUM SIBICHUI MPHUPOJIBI,
B GOpPMHUPOBAHUU MBIIIJICHUS U
KyIbTypbl ~ JIMYHOCTH, €€
(YyHKIIMOHATIBHOM
IPaMOTHOCTH, HE00X0JIuMOMn
JUISL pEUIeHMs] TPaKTHUYECKUX
3a1a4y " IKOJIOTUYECKU
00OCHOBaHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBBIO u
IIPUPOHOMU Cpelie;

- yMeTh cOONIofaTh MpaBuia
9KOJIOTMYECKH
11e7IeCo00Pa3HOTO MOBEICHUS B
ObITY u TPY1OBOM
NeSITeIbHOCTH B LemsIX
COXPAaHEHHUs CBOETO 3/10POBbS
U OKpYXaroleHd NpUpOAHOU
CpEIbl; YUUTHIBATh OINACHOCTD
BO3JICUCTBUS Ha JKUBBIE
OpPraHU3MBbl  OIPENEIECHHBIX
BELIECTB, IIOHUMAas CMBbICI
MIOKa3aTens IIpeeIbHON
JOTTYCTUMOM KOHIICHTpAIUH;

- yMeTb IPOrHO3MPOBATh,
aHAJIM3UPOBATh U OLIEHUBATH C

14




MTO3ULIUI JKOJIOTUYECKON
0€30IIaCHOCTH  IIOCJIEACTBUSI
OBITOBOI U MPON3BOACTBEHHON
JESATEIIBHOCTH 4eII0BEKaA,
CBSI3aHHOW ¢ mepepaboTKon

BEILIECTB; UCIIOJIb30BaTh
MONyYeHHbIE  3HAHUA IS
IPUHATHS IPaMOTHBIX
pelieHui npobaem B
CUTyallUsX, CBSI3aHHBIX C
XHMUECH;

- YMETb OCO3HABaTh OIIACHOCTH

BO3JICUCTBUSA Ha  JKHUBBIC
OpPraHHU3MBbl  OIIPEIEICHHBIX
BEIIECTB, IIOHMMAasi CMBICI
IOKa3aTels IIpeNEIbHON
JOIYCTUMOM KOHIICHTPALUH, U
HOSICHATD Ha npumepax
Croco0bl  yYMEHBIIEHUS U
IIPENOTBPALIEHUS UX BPEIHOIO
BO3JCICTBUSL HAa OpraHu3M
YEJIOBEKa.
IIK 2.1. PerynupoBatb - BJIAJICTh HAaBBIKAMH | - YMETh aHaJIU3UPOBATh
IIapaMeTpsl U PEKUMBI HOJy4YeHUs HHPOPMALUU M3 | XUMHUYECKYI0  MH(OpMALHIO,
TEXHOJIOTMYECKUX  ONEPALMM | MICTOYHUKOB PpA3HBIX TUIIOB, | IOIYYaEMYK0) M3  Pa3HBIX
IIPOU3BOJICTBA xJ1eba, | CaMOCTOSITENILHO VCTOYHUKOB (cpencTB
XJ1Ie000YIIOUHBIX, MAKAPOHHBIX | OCYIIECTBIISITh MOUCK, aHAIIU3, | MACCOBOW WH(OpPMAIUHU, CETh
U KOHJUTEPCKUX U3JEIUN CHUCTEMAaTU3aLUI0 u | aTepHer u npyrue);

Ha aBTOMAaTU3HPOBAHHBIX
TCEXHOJIOTHYCCKUX JIMHHUAX B

COOTBETCTBUU c
TE€XHOJIOTUYECKUMHU
MHCTPYKUHUSIMHU.

IIK 2.3. Perynuposats

MapaMeTpbl KauecTBa FOTOBOM
MPOYKIIMK, HOPM pacxoja
CBIPBSl 1 HOPMATHBOB BBIXOJIa
TOTOBOM MPOTYKIIHH B
MIPOIIECCE BBITOJIHEHUS
TEXHOJIOTUYECKUX  Omepanui
MIPOU3BOJICTBA xJe0a,
XJ1e000yTOUHBIX, MAKAPOHHBIX
Y KOHJUTEPCKUX H3ICITHH

MHTEPIIpETalNi0 UHPOpMaLUU
pasinYHbIX BHJIOB U (opMm

IIpeJICTaBICHMUS;
- co3maBaTb  TEKCTHl B
pa3auuHbIX  ¢dopMaTax  C
Y4ETOM Ha3HAYCHUS
uHpoOpMalMM U IeJeBOMH
ayAUTOpPHH, BBIOMpast
ONTUMAJIBHYIO bopmy
[IpEJICTaBICHUS u
BU3YaJIU3aliy;

- OHOCHHMBATb AOOCTOBCPHOCTD,
JJICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I,
€€ COOTBCTCTBUC IPABOBBIM H
MOPaJIbHO-3TUYCCKUM

- BIIQJICTh OCHOBHBIMH
METOJJaMH Hay4YHOTO MO3HAHUS
BEIIECTB W XHMHYECKUX
SIBJICHUI (mabmronenue,
W3MEepeHue, OKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETb IPOBOJUTH PaCYEThI
[0 XMMUYECKUM (QopMmyam U

YpaBHEHUSIM XUMHUYECKUX
peakuuii ¢ HCHOJIb30BAHUEM
(buznuecKkux BEJIMYMH,

XapaKTepU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHOH CTOPOHBI:
Maccel, o0bemMa (HOpMasIbHbIE
yCJIOBHSA) Ta30B, KOJIWYECTBA

Ha aBTOMAaTHU3HPOBAHHBIX HOpMawm; BEIIECTBA; HCIIOJIE30BATh
TEXHOJOTUYECKUX JIMHUAX B |-  HUCIOIB30BaTh  CPEACTBA | CHCTEMHBIE XUMHAYECKHE
COOTBCTCTBUHA C I/IH(bOpMaHI/IOHHBIX " | 3HAHUA JJIA HpI/IHSITI/ISI
TEXHOIOTUYECKUMHU KOMMYHHKAITHOHHBIX pemieHnidi B KOHKPETHBIX
HHCTPYKHHHMH TeXHOJ'IOl"I/Iﬁ B peIHeHI/II/I JKN3HCHHBIX CI/ITyaIII/ISIX,
KOTHUTHBHEBIX, CBSI3aHHBIX C BEIIECTBAMH U X
KOMMyHI/IKaTI/IBHI)IX n HpI/IMeHeHI/IeM
OpPTaHM3aIlMOHHBIX 3a/1ad ¢
COOIIOIEHUEM TpeOOBaHMI
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PTrOHOMUKH, TEXHUKH
0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus,
IIPABOBBIX M 3THYSCKUX HOPM,
HOpM UH(POPMALIMOHHOM
0e301acHOCTH;

2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJBHOM
JANCIUIIJIMHBI
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2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HOI padoThl

Bup yueOHoii padoTnl

Oo0BbeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUIIIMHBI 144
B T.Y.

OcHOBHOE coep:KaHue

B T. 4.

TEOpPETUIYECKOe 00yUeHHE 42
MPaAKTUYECKUE 3aHATHS 42
B T.4. KOHTPOJIbHBIC PAOOTHI 10
nabopaTOpHBIE 3aHATUS 18
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/iepP KaHue (CopepKaHne
NMPUKJIAJTHOTO MOAYJIA)

BT. 4.

TEOpETHIECKOoe 00yueHHe 8
NPAKTUYECKUE 3aHATUSA 22
Ja00paTOpHBIE 3aHITHUS 12
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2.2 TEMATUYECKUH IJIAH U1 COJAEP)KAHUE JTUCHUTLITAHBI

HanMenoBanme Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE U PO(deccHoHAIBLHO- ) Oo0bem
pa3IeI0B 1 TeM OPHEHTHPOBAHHOE), JIA0OpPaTOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOH B yacax ®opmupyeMble KOMIIETCHIMU
MOAYJb (IPH HAJIMYMH)
BBenenue Conep:kaHnue y4eOHOT0 MaTepHuaJia 2 OK 01, OK 02
TeopeTnueckoe o0yueHue 2
1. | MecTo XuMuM cpeau HayK. 2
HayuHble MeTO/bI TO3HAHUS BEIIECTB U XUMUUYECKUX sABJICHUN. Posb
AKCIIEPUMEHTA U TEOPUU B XUMUH.
3nauenue xumuu npu ocsoenuu npogeccuii CI10 .
Pazneu 1. OO0mas 1 HeOpraHu4vecKasi XuMus
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 10 OK 01
OcHoBHBIE TeopeTnueckoe o0yueHue 2
TMOHATHS U 1 | OcHOBHBbIE MOHATHS XUMHUM. 2
3aKOHbI XUMHUH BemectBo. AToM. Monekyna. Xumuueckuil anement. Amuorponus. [Ipocteie
U CIIOXHBIE BellecTBa. KauecTBEeHHBIM M KOJIMYECTBEHHBIM COCTaB BELIECTB.
Xumuueckue 3Haku ¥ Gopmyiibl. OTHOCUTENBHBIE aTOMHAsE U MOJICKYJISIpHAs
Macchl. KonumdecTBo BemiecTBa. 3aKOH COXPaHEHHUs MAacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIAPHON CTPYKTYPHI. 3aKOH ABOTaapo U
CJIEJICTBUS U3 HETO.
IlpakTuyeckoe 3ansarTue 1, 2, 3, 4 8
1 | Pacyet MOJIEKYJISIPHOM MAacChl M KOJIMYECTBA BEIICCTRA. 2
2 | Onpeoenenue maccosol 00nU IIeMeHMA 6 Bewecmeax, NPUMEHAEeMbIX 6 2
nUWEe80M NPOU3B00CMEe
3 | PemeHue pacueTHbIX 33/1a4 Ha 3aKOH ABOTaJIpo M €ro CIe/ICTBUS. 2
4 | Pewenue pacuemmuvlx 3a0au Ha 3aKOH COXPAHEHUs  Gewecmed ¢ 2
NPAKMUKOOPUSHUMUPOBAHHBIM COOEPHCAHUEM.
Tema 1.2. Coaep:xanue yueOHOTro MaTepuaJia 6 OK.01, OK 02
Crpoenne atomoB | TeopeTnyeckoe 00yueHue 4
XUMHYECKHX 1. | CoBpemenHasi MojJe/jb CTPOEHHS] aTOMAa. OJIEKTPOHHAsE KOH(UTryparus 2
3JIEMEHTOB U atoma. Knaccudukanus XUMHYECKHX DJJIEMEHTOB (s-, P-, d-a;meMeHTHI).
npupoaa BanentHeie snexkTpoHsl. M30TONBI, OCHOBHOE M BO30YXKJICHHOE COCTOSHHE

aToMa, FI/I6pI/I,Z[I/I3aI_II/I}I ATOMHBIX 0p6HTaJ'IefI.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

0pHeHTHp0BaHHO€), naﬁopaTopnble U NIPAKTUYCCKUE 3aHATHUS, npmc.naunoﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

XHMHYEeCKOM
CBA3HU

2

DJIeKTPOHHAA npupoja XHUMHYECKOH CBSI3H. BanenTtHoCTb.
DJIIEKTPOOTPULIATENbHOCTh. KOBalleHTHas CBS3b, €€ Pa3sHOBUAHOCTH H
MEXaHHU3MBbI 00pa3oBaHus (OOMEHHBIH M JOHOPHO-AaKIENTOPHBIN). MoHHas
CBA3b. Metaimueckas cBA3b. BoaoponHas cBs3b. MexXMoOJeKyIspHbIe
B3aMMOJICHCTBUS.

IIpakTnyeckoe 3ansitue 5

1

Pemenune npakTH4ecKux 3a/laHUi Ha COCTABJICHUE MICKTPOHHO-TpahUISCKUX
dbopmyI1 351eMeHTOB 1—4 1epuoioB.

N

Tema 1.3.
IHepuoauveckuii
3aKO0H M TA0JHIA
JA.U. MenneneeBa

Coaep:xanue yue0HOro MaTepHaJia

OK 01

TeopeaneCKoe oﬁyqelme

N

1

Ilepuoanveckasi cucremMa xumu4deckux 3iaemeHToB .M. Menneneena.
O®usnueckuit  cmpicn  Ilepuonmueckoro  3akona J[.MI.  MeHnneneesa.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
HMHU TIIPOCTBIX M CJIOXHBIX BCHICCTB B COOTBCTCTBUM C IIOJOKCHHUEM
XUMHUYECKOro aneMeHTa B Ilepuonnueckoi cucteme. MupoBO33peHUECKOE U
HayyHoe 3HaueHue l[lepuommueckoro 3akona .M. MengeneeBa. IIporuosst
J.N. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

IIp

AKTHYECKOoe 3aHATHE 6

Perenne mpakTHKO-OPHUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJJaHHUI Ha
XapaKTepU3alNI0 XUMUICCKHX dJIeMeHTOB (MeTamnaeckue /
HEMETAIUTMYECKHE CBOMCTBA, SJIEKTPOOTPUIIATEIbHOCTh U CPOJCTBO K
SJICKTPOHY XUMHWYCCKUX IJICMCHTOB B COOTBCTCTBHUEC C UX DJICKTPOHHBIM
CTPOEHHUEM U TMOJIOKEHHEM B IEPUOANYECKON CHCTeME XMMHUECKHUX
sanemenToB J[.U. Menneneena).

Tema 1.4
JducnepcHbie
CHCTEMBI

Coaep:xxanue yueOHOro MaTepuaJia

OK 01,0K.02, OK 07, IIK 2.1, TIK
2.3

Teopernueckoe o0yueHue

1.

JucnepcHbie cucreMsbl. Kommoniaele cuctemsl. icTHHHBIE pacTBOpHI.
PactBopenne kak @usuko-xumuuyeckuit mponecc. PactBopbl. CriocoObl
IIPUTOTOBJIEHUS pacTBOPOB. PacTtBopumocTs. MaccoBast 1011 pacCTBOPEHHOIO
BEIIECTBA. HpeHeHBHO JOIMMYCTHUMBIC KOHILOCHTPAIIMU W HMX HCIIOJIB30BAHHC B
OLIEHKE YKOJIOTMYECKOH 6E€30IaCHOCTH.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

0pHeHTHp0BaHHO€), naﬁopaTopnble U NIPAKTUYCCKUE 3aHATHUS, npmc.naunoﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

Knaccudukanus qucriepcHbIX CHCTEM MO COCTaBY.

IIp

aKTHYeCKoe 3aHsATHe 7.

1

Pewenue 3a0au na memy «Cnocobvl 8bipadcerHus KOHYeHmpayuu pacmeoposy.
Pewenue 3a0au ¢ npogeccuonanvbHbim KOMNOHEHMOM

JlabopaTopnas padora 1, 2.

1

Ilpucomosnenue pacmeopos 3aoannou (maccoeou, %) Konyenmpayuu (c
NPAKMUKO-0PUEHMUPOBAHHBIMU 8ONPOCAMU) U ONpedeieHue CPeObl BOOHbIX
pacmeopos

HpueomoeﬂeHue u usyuerHue ceolicme ()uC?l@pCHblx cucmem pas3Hblx 81008
numeeoﬁ CYCNeH3UU, nuu;eeoﬁ IMYIIbCUU, KOJUIOUOHO20 pacmeopa.

Tema 1.5
Knaccupuxanus
HEOPraHU4eCcKHX
COCIUHEHMIT M HX
CBOJiCcTBa

Coaep:xanue yueOHOro MaTepuaJia

28

OK 01, 0K 02, 11K 2.1, TIK 2.3

TeopeaneCKoe oﬁyqelme

10

1.

B3aumocBs3b Heopranuueckux Bemects. Kiaccupukans HeopraHuIecKux
BeniectB. [IpocTeie M cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX
BeUIeCTB (OKCHJIbI, THAPOKCUIBI, KUCIIOTHI, coiin). HoMeHkaTypa u Ha3BaHue
HEOPraHMYECKUX BELIECTB HCXOJsi U3 HUX XHUMHUYECKOH (opMynsl wuiu
COCTaBJIEHHME XUMHYECKOM (QOpMyNIbI MCXOJS M3 Ha3BaHUS BeIIeCTBA IO
MEXIYHAPOAHOW WJIM TPUBUAIBHON HOMEHKIATYPE

IIpocThie BemecTBa: MeTaNIbl M HeMeTa/uibl. OOmue Qusnueckue u
XMUMHYECKHe CBOMCTBA MeTaioB. CriocoObl OTy4YeHus. 3HaUYeHUE METAIJIOB U
HEMETAJUIOB B IPUPOAEC M JKU3HEACIATEIBHOCTH 4YEJIOBEKAa M OpPraHU3MOB.
OOmue ¢usznyeckue M XHMHUYECKHE CBOMCTBa HeEMETaIoB. THIUYHBIE
coiictBa MeramwmoB IY— YII rpynn. Knaccuduxamus u HOMeEHKIaTypa
coeiMHeHU HemeTauioB. KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B PUPOJIE.

Oxkcuabl U ux cBoiictBa. Cosieo0pa3yrolire U HeCOIeo0pa3yroIIue OKCHIBI.
OcHoBHbIe, aM(}OTEpHbIE W KUCIOTHBIE OKCHABI. 3aBUCHUMOCTh XapaKTepa
OKCHJa OT CTENEHU OKHUCIEHHUS OOpa3yrolero ero Mmeramia. XUMHYECKHe
cBoricTBa OKCHIOB. [losryyeHne OKCuI0B.

Kucaorbl U ocHoBaHMA. KHCIIOTBI M OCHOBaHUS Kak OJICKTPOJIUTEI, HX

KJ'IaCCI/I(I)I/IKaI_II/ISI I10 pa3JIMYHBIM IIPHU3HAKAM. XHMHUYECKHE CBOMCTBA KUCIOT U
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HanMenoBanme Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO- } Oo0bem
pa3Ie/IoB 1 Tem OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3aHATHUS, IPUKJIATHO B Yacax @opMupyemMble KOMIIETEHIIUH
MOYJIb (IIPH HAJTHYHUU)
OCHOBaHUU B CBETE€ TEOPUHU DIEKTPOIUTHUECKON nuccommanuu. OCHOBHBIC
CHOCOObI MOTYYEHHS] KUCIOT M OCHOBAHHM.
5 | Comm m ux cpoiictBa. Conu Kak 31eKTpoiuThl. Coilu CpeaHUE, KUCIbIE U 2
OCHOBHBIE. XUMUYECKHE CBOWCTBA COJICH B CBETE TEOPHUH DJICKTPOIUTUYECKOM
JMCCOLIMAITUH.
IIpakTuyeckoe 3ansaTue §, 9, 10, 11, 12 10
1. | Pemienne mnpakTUYeCKUX 3aJaHUNd MO KIacCUpUKALUU, HOMEHKJIAType u 2
XUMHYECKUM (QOopMyJiaM HEOPTaHWYECKUX BEHIECTB PA3JIMYHBIX KIIACCOB
(Ha3pIBaThb M COCTABIATH (OPMYIbI XHUMHUYECKHX BEIECTB, OMPEIENSTh
MIPUHAJUICKHOCTD K KJIaccy).
2 | CocraBneHue ypaBHEHHH XMMHMUYECKUX pEaKIHMi C Y4acTHEM MPOCTHIX U 2
CIIOKHBIX HEOPTaHMYECKUX BEHISCTB: OKCHIOB METAIIOB, HEMETAUIOB H
aM(OTEPHBIX FTEMEHTOB; HEOPraHMUECKUX KHCIIOT, OCHOBAHU 1 aM(pOTEPHBIX
THJIPOKCHJIOB, HCOPTAHUYECKUX COJICH, XapaKTEPU3YIONIUX UX CBOWCTBA
3 | Pacuem coodepacanusi MUKPOINEMEHMO8 8 NPOOYKMAX NUMAaHUsL. 2
4 | Cocmasnenue peaxyuti 0OHAPYHCEHUsI KAMUOHO8 U AHUOHO8 8 NPOOYKMAX 2
NUMAHUSL.
S5 | Cocmasnenue  peakyuii O0OHAPYIHCEHUST MANCENLIX MEMANL08 (MEemalos 2
NPOMENCYMOYHBIX NePU0O08) 8 NULYEBbIX NPOOYKMAX.
JlabopaTopuas padora 3,4, 5, 6 8
1 | UccnenoBanue GU3HUECKAX U XUMHUYECKUX CBOWCTB METAJIOB M HEMETAJLIOB. 2
Pemenne skcrepruMeHTaIbHBIX 33/1a4 M0 CBOMCTBAM XMMHUYECKHM CBOIMCTBaM
METAJUIOB M HEMETAJIJIOB.
2. | Ilposedenue ananumuyeckux peakyuti OOHAPYI’CeHUs KAMUOHO8 8 NPOOYKMAX 2
NUMAaHus
3. | IIposedenue ananumuyeckux peaxyuti 0OHAPYICeHUss AHUOHO8 8 NPOOYKMAX 2
nUmMaHus
4 | UccnegoBaHKue CBOMCTB KHCJIOT, OKCHIOB, OCHOBAHUM, COJICH. Y CTaHOBIICHHE 2
TeHETHYECKOM CBSI3U MKy KJIACCAMU HEOPTaHWIECKUX COCTMHEHUH.
Tema 1.6. Coaep:xanue yueOHOro MaTepuaJia 18 OK 01, 0K 02, OK 04, IIK 2.1, IIK
XuMnueckue 2.3
peakuuu Teopernueckoe o0yueHue 6
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

0pHeHTHp0BaHHO€), naﬁopaTopnble U NIPAKTUYCCKUE 3aHATHUS, npmc.naunoﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

1

Knaccupukauus 1 THIIBI XMMUYECKUX peakuui. Peakunu coennHenus,
pa3ioxeHus, 3amenienus, oomena. Kiaccupukanus XuMU4IeCKUX PEeaKIIHii:
1o (pazoBoMy cocTaBy (TOMOTEHHBIC U T€TEPOTCHHBIE), IO MCIIOIH30BAHHUIO
Karajau3aTopa (KaTaJuTH4ecKue U HekaTanutuyeckue). Knaccudukanus
XUMHUYECKHUX PEAKIIHIA: 10 TerIoBoMy 3D dexTy (IK30TepMUUIECKHE,
SHJOTEPMHUUYECKHE), IT0 0OPATUMOCTH (0OpaTHUMbIC U HEOOpATUMBIE).
TennoBble 3G eKThl XUMUYECKHUX peakiuil. TepMoXUMHUYECKHE YPaBHEHHSL.

CkopocTh peakumnu, ee 3aBUCHMOCTD OT Pa3JIM4YHBIX (PAKTOPOB: IPUPOJIbI
pearupyromux BemecTB, KOHIEHTPAIMU Pearupyroux BEIIeCTB,
Temneparypsl (rpasuio Baut-I'odda), miomaau peakimuoHHON TOBEPXHOCTH,
HaJIM4Ms Kataausaropa. Poip karanu3aTopoB B IPUPOE U IPOMBIIIEHHOM
IIPOU3BOJICTBE.

XuMHn4ecKkoe paBHOBeCHE M €ro CMellleHue Mo AelcTBHeM Pa3jIMYHbIX
(pakTOpPOB (KOHIICHTpAIIHS PEAreHTOB WK MPOJYKTOB PEAKIUH, TaBICHHE,
TeMIlepaTypa) A CO3/IaHUsI ONTUMAJIbHBIX YCIOBHH MPOTEKAHUS
XUMHUYECKHUX ITPOLIECCOB.

akTHueckoe 3anarue 13, 14,15, 16, 17.

10

Pacuer KoMM4eCTBEHHBIX XapaKTEPUCTUK MCXOJIHBIX BEIIECTB U MPOAYKTOB
peaKiuu.

PacueTbl paBHOBECHBIX KOHLIEHTPALMH PEarnpyroNIuX BEIIECTB U MPOAYKTOB
peaKLuii

Pewenue 3a0au no mepmoxumuueckum ypasnenusm peaxyuti. Pacuem
KALOPUUHOCMU NULYU.

CocraBieHue u YpaBHHUBAHUEC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MCTOHOM 3JICKTPOHHOT'O Oananca.

5

CocraBieHue ypaBHCHI/Iﬁ pCaKkuu 3JICKTPOJIN3a. KOppO3I/IH MCTAJJIOB: BUIbI
KOppO3uH, CIIOCOOBI 34U TBI MCTAJIJIOB OT KOPPO3HH.

JlabopaTopnasi paGora 7.

1.

Hccneoosanue 6nuanus 6HeUHUX PaKmopos Ha NPoYeccobl OPOHCEHU.

Hccneoosanue 3asucumocmu CKopocmu peaxkyuu om 6HEeUHUx cj)akmopoe.

Pasznea 2.

Op

raHHn4eCKasds XuMHsl

24

Tema 2.1.

Conep:xxanue yueOHOro MaTepuaJia

12

OK 01, OK 07, TIK 2.1, TTK 2.3
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

0pHeHTHp0BaHHO€), naﬁopaTopnble U NIPAKTUYCCKUE 3aHATHUS, npmc.naunoﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

OcHoBHBIE
NOHATHSA
OpraHuyvecKo
XHMHUM U TeOpust
CTPOEHUA
OPraHMYecKux
cOoeIUHEeHUM

TeopeaneCRoe oﬁyqe}me

1.

IIpenmer opranuveckoil xuMuH. B3auMoOCBSI3b HeOpPraHM4YecKMX M
OPraHMYecKuX BellecTB.

XVMMHYECKOE CTPOCHHUE KaK IOPAJOK COEIMHEHUS aTOMOB B MOJIEKYJE
COTJJaCHO MX BAJIEHTHOCTU. OCHOBHBIE ITOJIOKEHUS TEOPUU XHMHYECKOTO
CTpOEHMS OpraHnyeckux coenuHeHuil A.M. byrnepoBa. YriaepoaHslil ckener
OpraHUYeCcKON MoJIeKyibl. MOJIEKYJSIpHbIE U CTPYKTYpHbIE (pa3BEepHYTHIE,
COKpaIIeHHbIE) XUMHUYECKHE (OpPMYsbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
XUMHYECKOTO CTPOCHHsSI MOJiekyna. M3omepuss u u3oMepbl (CTPYKTypHas,
reoMerpuueckas (uc-rpaHc-uzomepusi). KpatHocTs XMMHUECKOH CBSI3U.
[TonsitTue o ¢yakuuoHanbHOW rpynme. [lpuHnunel  kinaccupukauuu
OpraHMYECKUX COEAMHEHMH. MexIyHapo/iHas HOMEHKJIATypa W IPUHLUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COCITMHEHUM.

IIp

akTu4yeckoe 3auarTue 18, 19, 20, 21.

CocraBieHre MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (JOPMYJ OpraHUYECKHX
BEILIECTB OTAEJBHBIX KJIACCOB, UCIIOJIb3Ys X HAa3BaHUA 10 CUCTEMATUYECKON U
TPUBUAIBHON HOMEHKJIAType (ITWJICH, alleTWeH, TJHIEepUH, (eHom,
dbopmanibieru, YKCyCcHas KUCJIOTa, TIUIMH).

Pacuersr  Qopmynbl OpraHM4ecKOW MOJEKYJbl, HUCXOJS U3 DIEMEHTHOTO
coctana (B %) ¥ IPOJYKTOB CTOpaHUsI.

3

[TocTpoeHue CTPYKTYpHBIX (OpPMYT H30MEPOB C COCTaBICHHEM MX Ha3BaHUU
10 MEXAYHapOAHONW HOMEHKJIAType.

4

CpaBHeHI/Ie OpPraHuv4CcCKUX U HCOPTaHUICCKUX peaKI_[I/Iﬁ.

JlabopaTopnas padora 8.

N

1.

OmnpezneneHue 3IEMEHTHOTO COCTaBa OPraHMYECKOro BEILIeCTBAa Ha NpHMEpe
napaduHa.

Tema 2.2,
Yraesoaopoasl u
ux NPHPOJIHbIE
HCTOYHUKH

Conep:kaHue y4eGHOr0 MaTepuasia

OK 01, OK 02, OK.07, TIK 2.1, TIK
2.3

Teopernueckoe o0yueHue

1

AJIKaHbl. AJIKaHBI: TOMOJOTHYECKHH psA, H30MEpHsi M HOMEHKJIATypa
alKaHoB. XWMHYECKHE CBOWCTBA aJKaHOB (METaHa, »JTaHA): TOPECHHE,
3aMelleHue, Pa3IoKeHHe, NeruapupoBanue. ['opeHre MeTaHa Kak OJWH U3
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

0pHeHTHp0BaHHO€), naﬁopaTopnble U NIPAKTUYCCKUE 3aHATHUS, npmc.naunoﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

OCHOBHBIX HMCTOYHHMKOB TCIJIa B IMPOMBINUICHHOCTU H GBITy. CaoiicTBa
IMPUPOAHBIX YITICBOAOPOAOB, HAXOXKJACHUC B IPHUPOAC U IPUMCHCHUC aJIKaHOB.

AJIKeHBbI U aJIKaJMeHbl. DTWIEH, €r0 MOoJIy4eHue (AEruApUpPOBAHUEM dTaHa,
JenonuMepuszanueil  nonudTwieHa). ['omonoruueckuil  pan,  u3oMepus,
HOMEHKJIaTypa aJKEHOB. XHMHUYECKHE CBOICTBa JTWIEHA: TOpPEHHUE,
KayecTBEHHblE peakuuu (oOeciBeunBaHMe OpPOMHOM BOJBI U pPacTBOpa
IepMaHraHara Kajius), ruapaTanus, noaumepusanus. Ilpumenenue stuiieHa Ha
ocHOBe CBOWCTB. [loHATHE O JUEeHaxX Kak yriieBOJOPOJaxX C JBYMs JBOHHBIMU
cBsA3sIMH. XMMHUYECKHUE cBOMCTBa OyTaaueHa-1,3 u usonpena: HarypanbHslil u
CHUHTETHYECKUE KayuyKku. Pe3una

AakuHbl. AnerwieH. XHUMHYECKHE CBOWCTBA aleTUJICHA: TOpPEHHUE,
oOeciBeurBaHue OpOMHOW BOJBI, MPHUCOCAUMHEHHH XJOPOBOAOpOAA U
ruaparanys. lIlpumeHeHnue aneTuieHa Ha OCHOBE CBOWMCTB. MexkiaccoBas
M30MEpHs C AIKaJUEHAMU.

Apenbl. beH301 1 ero roMosoru. XuMHUECKUE CBOMCTBA OCH30J1a: TOPEHHE,
peakiuu 3amelieHus (TrajJloreHupoBanue, HuTpoBanue). [I[puMenenne 6ensona
Ha OCHOBE cBoMCTB. CBOMCTBA rOMOJIOTOB O€H30J1a Ha PUMEPE TOITYOJIa.

IIp

aKTH4YeCKHue 3aHsTus 22, 23, 24,

Pemenue nenoyexk nmpeBpalieHUl Ha TE€HETHYECKYIO CBS3b MEXIY KIacCaMH
YIJIEBOAOPOJOB € COCTABJICHUMEM HA3BAHUM OpPraHUYECKUX COCAUHEHHH IO
TPUBHAIBHOM WJIM MEXKIYHAPOJAHOM CUCTEMATUYECKOW HOMEHKJIIATYPE

Pemienne pacueTHbIX 3amad [0 YPaBHEHHSIM pPEaKIMM C  ydacTHEM
OpraHUYECKHUX BEILIECTB.

3

CpaBHeHuE NPUPOIHBIX HCTOUHHUKOB YTeBo10poaoB. IlepepaboTka HedTH.

JlabopaTopnasi paGora 9

1 \ [Tony4yeHue STWICHA U U3YYEHHUE €r0 CBOMCTB.

Tema 2.3.
Kucaoponcoaepix
amme

Conep:kaHue y4eGHOro MaTepuasia

OINININ

OK 01, OK 04, OK 07, TIK 2.1, TIK
2.3

Teopernueckoe o0yueHue
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

0pI/IeHTI/Ip0BaHH06), naﬁopaTopnble U NIPAKTUYCCKUE 3aHATHUS, npmc.naunoi/i

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

OpraHnvecKue
coeTMHEHHUs

1.

Cnuptel u  ¢enosnl. [lomydeHue »drTaHoNa OpOXKEHHEM TIIOKO3BI U
rufparanre HSTwieHa. [ WaApoKcWibHas Trpynma Kak (yHKIHOHAIbHAS.
[ToHsTHE O mpeneNbHBIX OJHOATOMHBIX CHUpPTaX. XUMHUUYECKHME CBOMCTBA
ATaHOJIa: B3aMMOJICHCTBHE C HATPHUEM, OOpa30BaHUE IMPOCTHIX M CIIOXKHBIX
a¢hUpOB, OKHCIECHUE B aiblerui. [I[puMeHeHne dTaHOoIa Ha OCHOBE CBOWMCTB.
I'munepun kak mpeAcTaBUTEb MHOTOATOMHBIX CHHUPTOB. KadecTBeHHas
peakuus Ha MHOTOaTOMHBIE CHHUPTHL. PU3NYECKUE U XMMUYECKUE CBOMCTBA
denona. BzaumHoe BiusiHEE aTOMOB B MOJIEKYJle (peHOA: B3aMMOJICICTBHE C
THJIPOKCUIOM HATpUS U a30THOW KucioToil. [Ipumenenne ¢genona Ha OCHOBE
CBOMCTB.

AJbaeruabl U KeToHsbl. [loHsTre 00 ampaerunax. AnbaeruHas rpymmna Kak
dynknuonanbHas. @Dopmanbaeruax M €r0  CBOMCTBA:  OKUCICHHE B
COOTBETCTBYIOIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMN CITUPT.
[loyueHne  anpaETHUIOB  OKHUCIEHHEM  COOTBETCTBYIOIIMX  CIHPTOB.
[lpumenenne ¢opmanpaeruia Ha OCHOBE €ro CBOWCTB. AIIETOH Kak
IPE/ICTABUTENb KETOHOB.

KapGonoBbie kuciaorbl. [lonsatre o kap6oHOBBIX KucioTax. KapOokcunbHas
rpynna kak (QyHKOuMOHanbHas. ['OMoJOrMuyeckuit  psa  MpeleNbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomyueHune KapOOHOBBIX KHCIOT
OKHCIICHHEM aJIbJIeTHI0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KHMCIOTHI: 00IMe
CBOICTBA C€ MHHEPAJIbHBIMH KHCIOTaMU M pPEaKIus dSTepudukainu.
IIpuMeHeHne yKCYCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. Bwicuine >xupHble
KHMCJIOTBI Ha IPUMEPE NAIBMUTUHOBOM U CTEAPHUHOBOM.

IIp

aKTHUecKoe 3ansaTue 25, 26, 27.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK HA TEHETUYECKYIO CBS3b
MEXJY  KHCIOPOACOICPXKAMMMHU  OPraHUYECKUMU  COCAUHEHUSIMU  C
COCTaBJICHUEM HA3BAaHUN OPraHWYECKUX COCIUHEHUN MO TPUBHUAIBHOW WU
MEXKTYHApOAHOM CUCTEMATHYECKOW HOMEHKJIIATYPE.

Cocmasnenue ypasHeHuil peakyuil, npuMeHsemvlx Ol udeHmupurayuu
KUCTIOPOOCOOepIAHCAWUX — COCOUHEHUN, BXO0SUWUX 8 COCMA8 NPOOYKMO8
RUMAHUSL.

CpaeHeHue XUMUHECKUX CBOUCME npocmbslx U CJ10HCHbLX y2ﬂ€80008 HA npumepe
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

0pI/IeHTI/Ip0BaHH06), naﬁopaTopnble U NIPAKTUYCCKUE 3aHATHUS, npmc.naunoi/i

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

‘ 2NII0KO3bl, (PPYKMO3bl U KpAXmaa.

JlabopaTopnas padora 10, 11, 12, 13.

1.

H3zyuenue ceoticmes coneti kapooroswix kuciom na npumepe moiaa. CMC.

N

2

CpasHenue usuyeckux u XumMuyecKux c80UCME pacmumenbHblX U HCUBOMHBIX
JHCUPOS.

3

Buioenenue caxapos u3 HamypajibHblX COKO6 U ucciedosanie ux ceolUcms

4

[TpoBeneHue KauECTBEHHBIX PEaKIUil, NCIIOIb3yEeMBIX JUIsl OOHAPYKEHUS
KHUCJIOPOJACOAEPKAILIMX OPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB.

Tema 2.4.
A3oTcoaeprkamue
OpraHuvyecKue
coeMHEeHHUs.
IHonumepsl

Coaep:xanue yueOHOro MaTepuaJia

OK 01, OK 04, OK.07, TIK 2.1, [IK
2.3

TeopeaneCKoe oﬁyqelme

1.

AMuHBI. AMUHOKUCIOTHI. [loHsTHE 00 amuHax. AnndpaTHuecKue aMUHbI, UX
KJaccu(uKanuss ¥ HOMEHKJIAaTypa. AHWIMH KaK OpPraHHYECKOe OCHOBAHUE.
[Tony4yenune anmnuHa U3 HUTpoOeH3osa. [IpuMeHeHHe aHMIIMHA Ha OCHOBE
CBOMCTB. AMUHOKHCIOTBI  Kak  aMmdoTepHble  IU(YHKIHOHAIHHBIE
OpraHMYecKHe  COelMHEeHHs. XUMHMYECKHME  CBOWCTBA  aMHUHOKHCIOT:
B3aMMOJICICTBHE C ILEJI0YaMH, KHCIOTaMM W JpYyr € JApyrom (peakuus
nonukoHjeHcanuu). IlentugHast cBs3p W nonunentuabl. llpumeHeHue
AMUHOKHCIIOT HA OCHOBE CBOWCTB

Buoopranuyeckue coeaquHeHus. llpumeHeHue u OuoJOrMyeckas poib
yriaeBo1oB. OKHUCIEHUE YIiIeBOI0OB — UCTOUYHUK YHEPIHU KUBBIX OPraHU3MOB.
Obnactn npuUMeHeHHs aMHHOKUCIOT. IlpeBpamieHust OelKOB NHUIIM B
opranuzme. buonmornueckue Qynkiuu OenkoB. buonornueckue GyHKIIN
*upoB. Ponb opraHmyeckoil XuUMHM B pelIEHHMM MpoOjeM MHIIEeBOH
0€30M1aCHOCTH.

HyxnenHoBble KUCIOTBI: cocTaB U cTpoeHue. Ctpoenue HykineotnoB. Cocras
HykienHoBelx Kkucior ([JAHK, PHK). Ponap HyKkJIeHMHOBBIX KHCIOT B
KU3HEJESATEIIbHOCTH OPraHU3MOB.

IIp

aKTHUeckoe 3anaTue 28, 29.

Cocmaenenue Ka4eCmeeHHblX peam;uﬁ 06Hapy.?fC€H1/lﬂ opearHudecKux
COCOUHEHULl OMOEIbHBIX KJlaccos, 8X00}ZM4MX 6 cocmae npodykmoe numaHul.

Cpaeueuue HAmypauibHolX, UCKYCCMBERHbIX U CUHMEMUYECKUX 60J10KOH.
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Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

O0BbeM

HaumenoBanue "
pa3Ie/IoB 1 Tem OpPMEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3AHATHS, IPUKJIATHON B Yacax @opMupyemMble KOMIIETEHIIUH
MOYJIb (IIPH HAJTHYHUU)
JlabopaTopnas pabora 14, 15. 4
1. | Uzyuenue ceoticmes 6enko8 Ha npumepe AULHO20 AlbOYMUHA U KA3eUHA MOJIOKA. 2
2 | UccnenoBanue CBOMCTB BBICOKOMOJIEKYJSPHBIX COEIMHEHUN Ha MpUMeEpe 2
MOJIMATHIICHA, KayyyKa U BOJIOKOH.
Pa3zgen 3 XuMHA B JKM3HH 001IeCTBA
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 8 OK 01, OK 04, OK 07,IIK 2.1, IIK
Xumus B Moeii 2.3
npogeccuu. Teopernueckoe o0yueHune 2
1 | XumusA B IPOMBIILIEHHOCTH, CeJIbCKOM X0351iicTBE U MOBCEIHEBHOM 2
JKU3HU. XMMHUYECKast TPOMBIIUICHHOCTD, TPOU3BOJICTBO UYT'YHA, CEPHOU
KHUCIIOTHI, aMMHaKa U MeTaHoja. MuHepalibHbIe U OpraHuYecKue yao0peHusl.
Xumuueckue npoyeccuvl 8 nuweom npouzeoocmee. Kocmemuueckue
cpedcmea, cpedcmea bbimosou xumuu. Jlexapcmea.
IIpakTuyeckoe 3ansaTue 30. 2
1 | Hsyuenue xumuueckux npoyeccos 6 nuwesom npoussodcmee. 2
JlabopaTopnas padora 16, 17. 4
1 | Onpedenenue kauvecmsenno2o cocmasa nPoOyKmos NUmanus no v100py. 2
2 | Onpeoenenue gpanvcughuxayuu npodykmos numaHusi 2
BCEI'O 144
KoHcynpranust 1mo 3K3aMeHaIHOHHBIM BOIIPOCaM 2
IIpome:xxyTounas arrecramus — IK3AMEH 2
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3. YCJIOBUSA PEAJIU3ALIAU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITIJINHBI

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAIbHO-TEXHUYECKOMY

ol0ecrne4eHn 10
3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MaTE€pHUATbHO-TEXHHUECKOMY 00€CTICUCHUIO
JUiss  peanu3auuu NpOrpaMMbl  JIUCHUIUIMHBI  JOJDKHBI  OBITH  IIPELYCMOTPEHBI
CIIeyIOIIKe CHEIHaTbHbIE MOMEIICHUS: y4eOHBIH KaOMHET XUMHUHM /WU y4eOHOMH
XUMHUYECKOM J1abopaTOpuH.
O6GopynoBanne yueOHOro KaOMHeTA:

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI,

— MOJIENHU KPUCTALNTMYECKUX PELIETOK,

— KOJUIEKIIMH MPOCTHIX U CIOKHBIX BELIECTB U/UIU KOJIJICKIIUU TTOJTHUMEPOB;

— KOJUIEKIMS TOPHBIX MOPOJ U MUHEPAJIOB,

— Tabnuua Menneneesa,

— yueOHbIe (PUIIBMBI,

— 1@ poBble 00pa30BATEIBHBIE PECYPCHI.
TexHnuyeckue cpeacTBa 00y4eHH:

— KOMIIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEIACHUS 3BYKa,

— TIPUHTED,

— MYJIBTUMEIUA-TIPOEKTOP C IKPAHOM.
OoOopyaoBanue jJadoparopuu U pado4uxX MecCT JIadopaTOPpHU: MEH3YPKHU, MUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOI, JIYIIbI, MPEAMETHBIE U MOKPOBHBIE CTEKIA,
IJIAHIIETHl JJIA  KamleNbHBbIX peakiui, QuibTpoBajibHas Oymara, IPOMBIBAJIKH,
CTEKJISIHHBIE TPOOUPKHU, PE3UHOBbBIE MPOOKH, (POHAPUKHU, HAOOpP PEAKTHUBOB, CTEKJISIHHbBIE
HaJIOYKH, IITATUBBI 17151 TPOOMPOK; MEPHBIE LIMJIMHAPBI, BOPOHKU CTEKJIIHHbIE, BODOHKH
nenutenbHble uauHApudeckue (50-100 mur), cTrynku ¢ mecTukoM, papopoBbie HaIIKH,
OUHIETHI, (QUIBTPbl OyMaXkHble, BaTa, MapJjs, YacoBble CTEKJa, 3JIEKTPOILIUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIIMYKHU, TPUOOP JUIsl MOTYUESHHSI Ta30B
(w1 mpoOupKa ¢ Ta300TBOJIHON TPYOKOW), nepxkaTenu st TPOOUPOK, CKIISTHKU ISt
XpaHEHMs PEaKTUBOB, pa3IaTovYHbIe JIOTKU; Xxumuueckue crakansl (50, 100 u 200 mi);
IIMATEeIHN; MUHUETHI; TUTE€IbHbIE IIMIILIbI; CEKYHOMEpHI (TaliMephl), MEpHBIE TPOOUPKU
(1a 10-20 mut) u MepHBbIe K0JIOBI (25, 50, 100 1 200 mu1), BoasiHas OaHs (U1K TEPMOCTAT),
CTEKJISIHHBIE TIAJIOYKH; KOHUYECKHEe KOJObl i TuTpoBaHus (50 m 100 wmu);
UHAMKATOPHbIE TIOJIOCKU Il onpeneneHuss pH u crangapTHas MHAUKATOpHAS IIKaja;
YHUBEpCAIbHBIA HHAMKATOP; nuneTky Ha 1, 10, 50 mu (uim no3aropsl Ha 1, 5 1 10 M),
OIOpEeTKU Il TUTPOBaHUS, MeauiuHckue mmnpuibl Ha 100—150 mn, maboparopHbie
U/WIM aHaNUTHYEeCKUe Becbl, pH-meTphl, cymmibHbIA mikad, U ap. JabopaTopHOE
o0opy0BaHUE.

3.2. UudpopmanmnonHoe odecneyenue 00yueHust
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IlepeyeHnb pekoMeHIyeMbIX Y4eOHbIX U31aHuii, UHTepHET-pecypcoB,
AONOJIHUTEIbHOM JIUTEPaATyPhI

OcCHOBHBIE HCTOYHUKH
Jlig mpenonaBarenei

1. I'abpuensn, O. C., JIsicora, I'. I'. Xumus: kHUra a1 npernogaBaTeis: yued.- MeTO/I.
rmocooue. — M. Akagemus, 2012. - 332 c.
2. Pe3nuxoB B. A. COOpHUK yIpaXKHEHHUH U 3a]1a4 TI0 OPTraHUYECKOM XUMUU: yueOHOe
nocobue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
3. Kanyctuna A. A., Xanbuenko W. I'., JIlubanos B. B. O6mas u Heopranuueckas
xumus. [lpaktukym / A. A. Kanycrtuna, WU. I'. Xampuenko, B.B. JluGanoB —
CankrllerepOypr: Jlanp, 2020. — 152 c.
4. llleBuuupina, JI. B. Xumus: yueOnoe nocobue / JI. B. llleBuuiipina, A. . AnapHes.
— HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT:
ANEKTpOHHBIM  //  JlaHb:  »NeKTpoOHHO-OMOMMOTEeuHas  cuctema. —  URL:
https://e.lanbook.com/book/118505

s cTtyieHToB

1. Auncdunorenoa, M. B. Xumusa: ydyeOHUK U TNPaAKTHUKyM [JIsI CPEIHETO
npodeccuonanpHoro obpazopanus / M. B. Andunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3., uctp. u gon. — MockBa: U3narensctBo FOpaiit, 2022. — 291 c.

2. lleronmuxuna, H. A. O6mas xumus: yueonuk st CI1O / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonbsckuii, A. b. Xumus: y4yeOHMK M TPAKTHUKYM MJIs CPEIAHErO
npodeccuonanbHoro oopazoBanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u npon. — Mocksa: UznarensctBo IOpaiit, 2022. — 507 c.

4. Xumus: yaeOHUK IJis cpenHero mpodeccuoHanbHoro oopazosanus / 0. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoain; mox obmieii penakiueit I'. H.
daneeBa. — 2-¢ u3., nepepad. u gorn. — Mocksa: U3mparensctBo FOpaiit, 2022. — 431
C.

JlonoIHUTEIbHbIe HCTOYHUKH

JIns npenoaBarenei

1. Xumusi. YrioyOnennasiii ypoBenb. 10—11 kmacchl: pabodast mporpamMmma kK
muann YMK B.B. Jlynuna: yue6Ho-MeTonmueckoe nmocodue / B.B. Epemun, A.A.
Hposnos, .B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.H.
Tepenuna, A. A. JIlpo3aoBa u ap. «Xumusi. YTiIyoneHHbIN ypoBeHb». 10 kiace / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 3.10.
Kepumon. — M.: [lpoda, 2018. — 339 c. : um.

3. Meroaunueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3nosa u ap. «Xumus. YriuyoneHHbli ypoBeHby. 11 kimacc / B. B. Epemun, A A.
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Hposznos, 1.B. Epemuna, H.B. Boakosa, H.B. ®upcrosa, 3.10. Kepumon. — M.:
Hpoda, 2018. — 423 c. : un.

4. I'ycesa, E. B. Xumus g CIIO: yue6HO-MeToaudeckoe rnocooue / E. B.
I'yceBa, M. P. 3uranmmuna, /1. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — TekcT: a1exTpoHHbIN // JIaHb : 31eKTpOHHAS
ouommoreunas cuctema. — URL: https://e.lanbook.com/book/196096

Jns ctyneHTos

1. Xumus. 10 knace. Yrayonéunsiii yposenb: yueonuk/ B.B. Epemun, H.E.
Kyssmenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.:
[Tpoceemenue, 2022. — 446, [2] c.: u.

2. Xumus. 11 xnacc. Yriny6n€éunsiii ypoBenb: yueoHuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. dpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: IIpocBemienue,
2022. - 478, [2] c.: un.

3. YUepnukona, H. FO. Xumus B J0CTYITHOM M3JI0KEHUU: yueOHOE TTOCOOUE 1S
cno / H. 1O. YUepnukoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TexkcT: anekTpoHHbIH // JlaHb: 2JIeKTpOHHAsS
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532

4. lleBnunpina, JI. B. Xumus: yuedbnoe nocooue / JI. B. llleBuunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —
Tekct: anexTponHbli // Jlanb: 351eKTpoHHO-OMOIMOTEeUHas cucrema. — URL:
https://e.lanbook.com/book/

5. baunos, JI. H. Xumus: yueonuk nnsa CIIO / JI. H. baunos, U. JI. Ilepduiosa,
T. B. CokonoBa. — 2-¢ u37., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — Texkcr: anekTpoHHbIH // Jlanb: a5ekTpoHHAas
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/167183

6. IN'a6puensa O.C. Xumus: yueo. misa crya. npod. yueb. 3apeaenuii / O.C.
INabpuensa, U.I'. OctpoymoB. — M., 2016.- 256 c.

7. I'abpuensa O.C. Xumus 115 npodeccuii v CrienuanibHOCTEN TEXHUUECKOTO
npoduist: Y4eOHUK IS CTYA. yUpexaeHuu cpen. mpod. oopazosanus / O.C.
INabpuensn, U.I'. OctpoymoB. — 4-¢ usn., ctep. — M. : U3naTenbckuii eHTp
«Axanemus», 2017. — 272 c.

HNuTepHer-pecypcesnl

1. hvsh.ru — Xypran «Xumust B IIKOJIE».

2. https://postnauka.ru/themes/chemistry— nekmuu mo XMMUHU Ha CalTe
IToctrHayka. http://gotourl.ru/4780 (http://elementy.ru/

3. http://gotourl.ru/4783 (http://potential.org.ru/)41

Caiit Hay4yHO-TIONYJISIpHOTO KypHasIa «lloTeHumam,pasaen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOMYJISIPHOTO )KypHAJIa « XUMHUS U KU3HbY.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkphITast 25eKTpoHHAs OnOIHOTeKa XMMIYeckoro noptana «Chemnety.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NudopmanmonHsie MaTepuanbl 00 OJIMMIIHAIAX

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema JUCTAHIITMOHHOTI'O 06y‘{CHI/I}I, HaIlpaBJICHHAA HAa IIOATOTOBKY K

OJIMMITHAJIaM BCEX YPOBHEH.

N =

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[TopTas 10 HAHOTEXHOJIOTHSM.

9. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XMMHUYECKUX IEMEHTOB.

10. http://www.xumuk.ru

CaiiT 0 XUMHH: KIIACCHYECKUE YUCOHUKHU, CIPABOYHUKH, SHIUKIIONENH, IOUCK
OpPTraHWYECKUX U HEOPTaHUYECKUX PEAKLINN, COCTABIICHUE YPABHEHUN PEAKLUN.
11. http://orgchemlab.com/

CaiiT, MOCBAMIEHHBIN MPAKTUYECKOM paboTe B TabopaTopuu

IIporpamMHoe o0ecnieyeHue

Omnepannonnas cucrema Microsoft Windows 7 - 10

[TakeT nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOogHOE MpOorpaMMHOE
obecrieueHue, He OTPaHUYECHO, OECCPOUHO);

Nurepuet 6pay3ep Google Chrome (6ecriaTHOe MporpaMmMHOE 00ecreueHue, He
OTpaHUYEHO, OECCPOUHO);

K-Lite Codec Pack — yHuBepcanpHblii HAO0Op KOIEKOB (KOIUPOBIIMKOB-
JNEKOJIUPOBIIMKOB) M YTWIUT [JIs NPOCMOTpa M 0OpabOTKU ayauo - u
BujaeodaiiiioB (OecmiiaTHOe MporpaMmMHOe oOOecrledYeHrue, HE OrpaHUYCHO,
OeccpouHo);

WinDjView — mporpamma ais mpocMoTpa daiiioB B popmare DIV u DjVu
(cBOOOHOE MTpOTpaMMHOE OOeCIIeYeHUE, HE OTPaHUYEHO, 0ECCPOUHO);

Foxit Reader — mnpukiagHoe HporpaMMHOE OOeCHeueHHe Iss MPOCMOTpa
ANIEKTPOHHBIX JOKYMEHTOB B crangapre PDF (GecriatHoe mnporpamMmMmHoe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KOHTPO.JIb 1 OIEHKA PE3YJ/JIbTATOB OCBOEHU
OBIIEOBPA3OBATEJBHOU JUCIIUITJINHBI

KoHTpoJsib u omeHka pe3ynbTaToB OOyU€HHUs OCYHIECTBIIIETCS IMPENOJABATEIEM B
MpolLecce MPOBEACHHS MPAKTUYECKUX 3aHATUI U Ta00paTOPHBIX pabOT, TECTUPOBAHMS,
a TakKe BBIMOJHEHUS OOYYaAIOUUMUCS HHAWBHUIYAIbHBIX 3aJaHUil, MPOEKTOB,
ucciieioBaHuil. Pe3ynbTaTthl oOyueHMsI ONpenessitoT, YTO OO0ydYaroluecs TOJDKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3YYEHUS JUCUUIUINHBIL.

Jlns

dopmupoBaHnus,

KOHTPOJII M OLIEHKUM pe3yJbTaTOB OCBOEHUS Yy4eOHOH

JUCLUIUIMHBI MCIOJB3YETCA CUCTEMA OLEHOYHBIX MEPONPHUSTHI, MpPEICTaBIIAIONIAs
co00i KOMIIJIEKC Y4€OHBIX MEPOIPHUITHI, COTTITACOBAHHBIX C PE3yJIbTaTaMu 00yYEeHUS
u chopmynupoBanHeix ¢ yderom PI'OC COO (mpenMerHbie pe3yibTaThl IO

mucimmuinge) u PIrOC CIIO.
O6mas/nmpodeccuoHaabHa Paznen/Tema Tun oneHOYHBIX
sl KOMIIeTEeHITUsI MeponpusATHIA
OK 1 Boi6upats criocoObt Beenenue, JlaGopaTopHbIie pabOThI
peIIeHUs 3a1a9 P1, Temsr 1.1,1.2, 1.3, | TectupoBanue,
podecCHOHaATEHOM 14,15, 1.6, IIpaKTHKOOPHEHTHPOBA
JESITEILHOCTH P2, Temsr 2.1,2.2,2.3, | HbIC TCOPETHICCKHUC
3a1aHus

IMPUMCHUTCIIBHO K

2.4,

[IpakTrueckue paboThI

Pa3IMYHbIM KOHTEKCTaM P 3, Tema 3.1
Pemenune 3amau
Pemenue kericoB
OK 2 OcymectBnaTe nouck, | Beenenue, [IpakTUKOOPUEHTHUPOBA
aHaimu3 W wuHtepnperanuto | P 1, Temsr 1.2, 1.4, 1.5, | HbIC TECOPETUUECKUE
nHpopmaruu, HeoOxomumoi | 1.6, 3aJlaHus

COXPaHEHMIO OKPYKaIOLIEH
Cpelsl,
pecypcocOepeKeHHIo,

3¢ PeKTUBHO JAeHCTBOBATH B
YpE3BBIYANHBIX CUTYaIIHSIX.

P2, Temsr 2.1,2.2,2.3,
2.4
P 3, Tema 3.1

anst  BelmoiHeHus — 3ajau | P2, Tema 2.2 [Tpakriieckne paboThI

PO eCCHOHANBHOM Pewenne alat

CSITETBHOCTH. Pemenne keicos

OK 4 Paborats B P 1, Tema 1.6, JlabGopaTopHble paboTHI,

KOJUIEKTUBE U KOMaHJIE, P 2, Temsr 2.3, 2.4, [IpakTHKOOPUEHTHPOBA

3 peKkTUBHO P 3, Tema 3.1 HbI€ TEOPETUUYECKUE

B3aMMOJIEHCTBOBATH C 3aJlaHus

KOJUIEraMHt, PYKOBOJCTBOM, [TpakTrueckue padboThI

KJIMCHTaMHU. Pemenue 3agau
Pemenue kericos

OK 7 CopneiicTBOBaTh P 1, Tema 1.4, IIpakTUKOOpPUEHTHPOBA

HbIE TEOPETUUECKHUE
3aJIaHus
[IpakTuueckue paboThI
Pemenue 3agau
Pemenue keiicon
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[IK 2.1. PerynupoBatb
napaMmeTphbl U PEKUMBI

TCXHOJIOTNYCCKHUX onepaunﬁ

IPOU3BOICTBA xJeoa,
XJ1€000yJIOUHBIX,
MaKapOHHBIX 1

KOHJIUTEPCKUX U3CTUN
Ha aBTOMaTU3UPOBAHHBIX

TCXHOJIOTUYCCKUX JIMHUAX B

P1,Temsr 1.4,1.5,1.6,
P2 Tema?2.1, 2.2, 2.3,
2.4

P 3 Tema 3.1

JlaGopatopHbie paboTHI,
[TpakTHKOOPUEHTHPOBAH
BIC TEOPETUICCKHEC
3aJIaHuS

[TpakTrueckue paboThI
Pemenue 3amau
Pemenue kenicos

COOTBETCTBHU Cc
TEXHOJIOTHYCCKUMH

HHCTPYKIUSIMH.

IIK  2.3. PerymupoBats | P 1, Temn1 1.4, 1.5, 1.6, | JlaGopaTopHbie pabOTHI,
apamMeTpbl KauectBa | P2 Tema 2.1,2.2,2.3, | IIpakTukoopueHTHpOBaH
rOTOBOW NPOAYKIMH, HOPM | 2.4 bI€ TEOPETUIECKUE
pacxona CBIpbA U | P3Tema 3.1 3aaHus

HOPMAaTHUBOB BbIXOa [IpakTrueckue paboThI
TOTOBOM MPOAYKIIUHU B Pewenue 3amau

IMPOLCCCC BLIIMOJIHCHUA
TCXHOJIOTHYCCKHUX onepaunﬁ

IPOU3BO/ICTBA xJie0a,
XJ1€000yI0UHBIX,
MaKapOHHBIX U

KOHAUTEPCKUX U3AECTUN
Ha aBTOMATU3UPOBAHHBIX
TEXHOJIOTUYECKUX JIMHUSIX B

COOTBETCTBUU Cc
TE€XHOJIOTUYECKUMU
MHCTPYKIUSAMH

Penienue xenicon
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