[loKyMeHT noan1caH NpoCToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®KWO: Moty3 Hatanus AnekcaHapoBHa SR T%PH occmiickoii Dexepanun
[lonxHocTb: 3aBenytowwuii T OﬁeHEHMEMéIDE,ﬂ,HEFO npo eccm HanbHOr0 0bpa3

Nara noancanns: 28.06.20PEAEPFHIBHOE rOC JIaPCTBeHHOB I0I;KeTHOe 00pazoBaTe/IbHOE YUpeKIeHHEe
YHUKaNbHbIA NPOrPaMMHbIiA KNtou: BBICIIEro o0pasoBaHus

315196884d68e205adchiEBACHOHARCKHUIN T'OCY IAPCTBEHHBIN HHCTUTYT KYJIbTYPhI»

®axyneTeT cpeHero NpodhecCUOHATBEHOTO U IPEANpoheCcCHOHAIBHOTO
o0pazoBaHus
Ornenenve cpegHero npo(eCCHOHAIBHOrO 00pa3oBaHusd

PABOYAS ITPOT'PAMMA
YUYEBHOMU JUCIIAITIJINHBI

O1.07 XNUMUA

CnenunansrocTts 51.02.01 Hapomsoe Xyn0o)XecTBEHHOE TBOPYECTBO (10 BHIAM)
Bun - Xopeorpaduieckoe TBOPUIECTBO

IIpouiae MOArOTOBKY - TyMaHUTAPHBIH

Kpamubukanus (CTeneHb) BBITYCKHHKA - pPYKOBOAWTEND JIOOWTEIBCKOIO
TBOPYECKOIO KOJIJIEKTUBA, IIPEeTIofaBaTellb

®opMma 00y4eHus - 0OUHasL

Kpacnoaap, 2024



PaGouas mporpamma mpenHasHadeHa njsi npenoaaBaHus gucruruinabl O1.07
XuUMHS 4acTu 0011e00pa30BaTEILHOI0 YUeOHOTO KA 00yJarOITUMCsI OUHOU (OPMBI
oOyuenus no cnenuanbHocTu 51.02.01 HaponHoe Xyao0:KeCTBEHHOE TBOPYECTBO (I1O

BUJIaM), BUJI — XOpeorpadudeckoe TBOPUYECTBO B 1-2 cemecTpax.

PaGouas mporpamMma y4eOHOW IUCUUILIMHBI pa3paboTaHa B COOTBETCTBUHU C
TpeboBanusiMu  DefepanbHOr0 TOCYJapCTBEHHOrO 00pa30oBaTeIbHOTO CTaHAapTa
cneunanbHoct 51.02.01 HaponHoe Xy10:KeCTBEHHOE TBOPUECTBO (IO BHJIAM), BUI —
xopeorpaduyeckoe TBOPUECTBO yIIyOJIEHHON MOATOTOBKH (YTBEPKICHHBIM MPUKA30M
MunucrepctBa npocseuienus Pocculickoit @enepaunu ot 12 nexabps 2022 1. Ne
1099; 3apeructpupoBano B MunucrepctBe roctuiuu P® ot 19 suBaps 2023 1. Ne

72067) n npuMepHOil pabouel mporpammoi.

PeneH3eHTHBI:

Pabouyas nporpamma y4eOHOM AUCIUILIMHBI pacCMOTpeHa 3acenanuu [{ukinoBoi
KOMHUCCHUU 00I11€00pa30BaTENbHBIX AUCIUIUIMH, OOIUX TYMaHUTAPHBIX U COIUATBHO-
AKOHOMUYECKUX AUCHUIUIMH OT «17» urtons 2024 r., nporokosn Ne 6 u yTBepk/IeHa Ha

3acenanuu otaeneHus CIIO ot «17» uronsa 2024 r., npotokoit Ne 6.
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1. IACHHOPT PABOYEH MNPOI'PAMMbBI YYEFHON U CHUILINHBI
O1.07 Xumus.

1.1. ObJs1acTh IpUMeHeHus1 padoyeil MporpaMMsl

PabGouas  mporpamma  yuyeOHOW  JHUCHUUIUIMHBI  SBJISETCA  YacThIO
o01ieo0pa3oBaresibHOM TporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo cnenuanbHOCTH
CIIO 51.02.01 Hapomgnoe Xyn0XKECTBEHHOE€ TBOpUYECTBO (IO BHAAM), BUJ —

xopeorpaduyeckoe TBOPUECTBO.

1.2. MecTo y4yeOHOH JUCUMILIMHBI B CTPYKTYpe OCHOBHOI NpodeccuoOHATbHOM
o0pa3oBaTeibHOI NpPOrpamMMmbl: yueOHas JUCHUIUIMHA «XUMHS» H3y4aeTcs B
obmeoopazoBarenbHoM nukiae yuyeoHoro rmana  OITOIT CITO na 6a3e OCHOBHOTO

oO1iero oOpazoBaHusl € MOJyuyeHHEM cpeaHero obmiero oopazoanusa (IIIICC3).

1.3. Heaun u 3axa4yum y4yeOHOW IUCHUIUIMHBI — TPe0OBaHHUA K Ppe3yabTaraM

O0CBOEHMSI YUeOHOI TUCIUIIINHBI:
1.3.1. Ilean o0meoopa3oBaTeIbHOM AU CIIUTIIIMHBI

@opMUPOBAHUE Y CTYJIECHTOB IPEACTABICHUS O XHUMHUYECKOM COCTaBISAIOLIEN
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHSITHUSL PEIICHUN B KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOI'O TOBEACHUS B IPUPOIHON cpere.

3amauu TUCUMILIUHBI:

1) cdhopmupoBaTh MNOHUMaHUE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SABJIEHUM B OKPYXKAIOLIEH Cpele, LEJOCTHOM HAayYHOM KApTHHBI MHPA,
B3aUMOCBSI3HM M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTAaBJATH (POPMYJIbl HEOPTaHMYECKUX U OPraHUYeCKHX
BELIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBICHITH UX CMBICI, HHTEPIPETUPOBATH
PE3yIbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  NPOBEJIEHUS  MPOCTEHIIMX  XUMHUYECKHUX
AKCIIEPUMEHTAJIbHBIX ~ UCCJIENOBAHUM €  COOJIOJEHMEM TpaBuWil  0€30MacHOTO
oOpalleHus ¢ BelecTBaMu 1 JJabopaTOpHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHUS HCIOJIH30BaTh WHGOPMAIMI0 XUMHUYECKOTO XapakTepa M3
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCTEACTBUS CBOCH NIEATEIBHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOLIECCOB;



6) copMupoBaTh MOHUMAHHE 3HAYMMOCTH JIOCTYIKCHHH XMMHYECKOW HAyKH H
TEXHOJIOTHUH JIJIS1 Pa3BUTHUS COITMAIILHON 1 IMTPOM3BOJICTBEHHOM cdep.



1.3.2. Ilnanupyemblie pe3yabTAaThl OCBOCHUs 001Ie00pa3zoBarebHON aucHUILIMHBI B cooTBeTcTBHMU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa n Ilnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUILINHBI
HANMEHOBaHHU
e

(¢popmupyembIx Oo0mmue JMcuunJIMHApHbIE

KOMIIeTEeHI Ui

OK 01. B yacTu TPpyAOBOI0 BOCIIMTAHHSA: - BIIQJETh CHUCTEMOM XMMHYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:

Bri6upath - TOTOBHOCTh K TpPYyAy, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJAralouIie MOHATHSA (XMMHUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAas

CIIOCOOBI MacTepCTBa, TPYA0II00UE; o0oIiouka atoma, s-, p-, d-dJIIEKTpOHHBIE OPOWTATU aTOMOB, MOH, MOJIEKYJIa,

pellleHus 3aa4 | - TOTOBHOCTb K  aKTHUBHOW  JI€ATEIbHOCTH | BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas

npodecCHoHaN | TEXHOJIOTMYECKON M COIMaIbHOM HAalPaBICHHOCTH, | CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIM 0OBEM, YTJIEPOIHBIA CKEJET,

BHOM CIIOCOOHOCTh ~MHMIIMUPOBATh, IUIAHUPOBATh U | GYHKIMOHATIbHAS TPYIa, paauKal, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN

JeSITEIBHOCTH | CAMOCTOSITENIEHO BBIMOJIHATH TAKYIO A€ATEIBHOCTD; | PSA, TOMOJOIH, YIIIEBOJOPObI, KUCIOPOA- M a30TCOAEPIKAIINe COSTNHEHMUS,

MPUMEHUTEIBH | - HWHTEpeC K pa3IUYHBIM chepaM | OMOJOTUYECKH aKTHUBHBIC BEIIECTBA (YIJICBOJIBI, JKUPBI, OCJIKH), MOHOMED,

0 K Pa3JInYHbIM | TPO(ECCHOHATBHON NesITeTLHOCTH, MOJIUMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COEAMHEHHUS,

KOHTEKCTaM OBiajeHHe  yYHUBepPCAJIbHBIMM  Y4eOHBIMHU | KPUCTAJUIMYECKAsl PEUIETKA, TUIBl XUMHUYECKHUX peakuuil (OKUCIUTEIbHO-
NM03HABATEJbHBIMH AeiiCTBUSIMH: BOCCTAHOBUTEIJIbHBIC, K30-U 3HJO0TEPMUYECKHE, PEAKIIMH HMOHHOTO OOMEHa),
a) 0a3oBble JIOTHYECKHUeE 1elicTBUSA: PacTBOp, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI, SJICKTPOIUTUYECKAsT TUCCOLIMAIINS,
- CaMOCTOSITENTLHO (dbopmynHpoBaTh U | OKUCITUTENh, BOCCTAHOBUTEINb, CKOPOCTh XMMHUYECKON pEaKIH, XUMUIECKOe
aKTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | paBHOBECHE), TEOPHHM U 3aKOHBI (TEOpHsl XHUMHUYECKOIO CTPOCHHUSA
BCECTOPOHHE; opranuueckux BemecTB A.M. bBytiepoBa, Teopusi 3IEKTPOJIUTHYECKON

- yCTaHaBJIMBaTh CYIICCTBEHHBIA TPU3HAK WIN
OCHOBAaHUsA IJId CpaBHeHI/ISI, KJ'IaCCI/I(l)I/IKaHI/II/I n
000011IeHHS;

- OHpeI[CJISITB neian JACATCIIbHOCTH,
mapaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,
- BBIABJIATH 3aKOHOMepHOCTI/I nu HpOTHBOpC‘II/Iﬂ B
paccMaTpuBaEeMBbIX SIBJICHHSX;

- BHOCHUTb KOpPPEKTUBBl B

3a1aBaTb

ACATCIIbHOCTD,

nuccounanuu, nepuoandeckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHECHUS
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI S3BbIK XUMUHU, (PAKTOIOTHIECKHE
CBEJICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH M OE30MaCHOM HCIOJIb30BAaHUHU
BOXHEUIIMX HEOPraHMYECKUX U OpPraHWYECKHX BEIIECTB B OBITY H
MPaKTUYECKON JeATETLHOCTH YETIOBEKa,

- YMGTL BBISABJIIATH xapaKTepHHe HpI/I3HaKI/I U B3aMMOCBS3b I/13y‘-I€HHbIX
MOHATUI, TPUMEHSATH COOTBETCTBYIONTUE TTOHATHUS MTPU OMIMCAHUHU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB M WX IPEBPAlICHU;




OLICHMBAaTh COOTBETCTBUE PE3YJbTATOB LIEJSAM,
OIICHUBATh PUCKH MOCJICACTBUN JIESITEIHbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIJIECHUE MTPU PEIICHUU
YKU3HCHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATEIbCKIE 1eHCTBUSA:

- BJaJIeTh HaBBIKAMU Y4eOHO-HMCCIIEeI0BATEIbCKON
u MPOEKTHOMN JIeSITETbHOCTH, HaBbIKAMHU
paspenieHus mpooIem;

- BBUIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJIM3UpoBaTh 3a/1auy, BbIIBUTATh THIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHThI JUISt
JI0KA3aTesbCTBa CBOMX YTBEPXKJICHUM, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS,

- AHaJU3UpOBATh IMOJYYECHHBIE B XOJI€ PELICHHUS
3a7a4d PE3yJbTaThl, KPUTUYECKH OLEHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3WPOBATh HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IE€PEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACSITEIIbHOCTH;

- yYMETh HWHTErpUpPOBaTh 3HAHUS M3 Pa3HbIX
MpeAMETHBIX 00J1acTeH;

- BBIIBUTaTh  HOBBIE  HJEH,
OPUTHMHAJIBHBIE TTOJAXO/bI U PELICHUS;
- CIIOCOOHOCTh UX UCIOJIB30BAHUS B
ITI0O3HABATEJIBHON U COLIMAIIBHON ITPAKTHKE

npeaiiaratb

BBIABJIATH B3aMMOCB3b XHUMHUYCCKUX 3HAaHUH C IIOHATUAMUN u
MMPpEACTAaBJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETb HCIIOJIB30BAaTh HaMMCHOBaHUA XHUMHUYCCKUX COCI[I/IHeHI/Iﬁ
MCKIAYHAPOAHOI'0O  CORO3a TCOpeTHqCCKOﬁ nu HpHKHaHHOﬁ XUMHUHU H

TPUBHUAJIbHBIE HA3BAHUS BAXKHEUIIIUX BEIIECTB (3TUJICH, AllETHIICH, TIIUIEPHH,
denon, dopmanpaerun, yKCycHas KUCJIOTa, TIUVIMLWH, YrapHbBIA Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raiieHas U3BeCTb, HeTallleHas MU3BECTh, MUThEBAS
colla U APYTUX), COCTaBIATh (POPMYJIbl HEOPTAaHUYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX pEaKIui, OOBACHATH MX CMBICH;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKUE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aIUCSMU YPABHEHUN XUMUYECKUX
peaxkiui;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh M3YyUYECHHBIX HEOPTraHUYECKUX U
OpraHMYECKUX BEUIECTB K OINPEACIICHHBIM KJIacCaM U T'PYIIAM COECIUHEHUH,
XapaKTEepPU30BaTh MX COCTaB M BAXKHEWINIME CBOWCTBA; OMPENEIATH BHUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAs, METa/IM4YecKasi, BOJOPOIHAs),
TUTBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIUPOBATH XUMUUYECKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAyYHOM KapTUHbBl MHpA, POJM XUMHUU B INO3HAHUU SIBICHUHN
npupoabl, B (GOPMHPOBAHWHM MBIIUICHUS ¥ KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOUMOMN AJIsl PELICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM cpene;

- YMETh TPOBOJHUTH PacUeThl M0 XHUMHYECKUM (OpMyIaM H YpaBHCHHSIM
XUMHUYECKUX  pEaKuid ¢  HCIOJNb30BaHMEM  (U3NYECKUX  BEJIHUUH,
XapaKTEPHU3YIOUIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIONb30BATh
CHUCTEMHBIC XUMHUYECKHWE 3HAHUS MJisi MPUHATHS PEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYALMUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBats

B 00/1acTH HEHHOCTH HAYYHOT'0 TMO3HAHMA:
- c(OpPMHPOBAHHOCTh MHUPOBO33pEHUS,

- yMeThb IUJIAaHUPOBATH ©  BBINOJNHATH XUMUYECKUI
(mpeBpallleHUsT OPraHUYECKUX BELIECTB IPU HArPEBaHHH,

AKCIIEPUMEHT
MOJTyuyeHue




COBpPEMEHHBIC
CpencTBa
TIOWCKa,
aHa/u3a u
UHTEPIIPETAAN
uHopmaIuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHU S
3a1a4
npodeccuoHa
193 (0)1
JESITEIbHOCTH

COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM U OOLIECTBEHHON IPaKTHKH,
OCHOBAaHHOT'O Ha auanore KYJBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOEr0 MecTa B
IIOJIMKYJIBTYPHOM MHDE;

- COBEPILUECHCTBOBAHUE S3BIKOBOM M YHUTATEJIbCKOU
KYJBbTYpbl KaK CPEICTBA B3aUMOJECUCTBUS MEXIY
JIIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTU HAy4YHOW JEATEIbHOCTH,

TOTOBHOCTb ~ OCYILECTBIIATh  INPOEKTHYIO U
UCCIIEI0BATEIBCKYIO JeSITENIbHOCTD
WH/IMBUYaIbHO U B TPYIIIIE;

OBiajgeHne  yHUBepPCAJIbHBIMM  y4eOHBIMU

NMO3HABATEJIHLHBIMU /1€l CTBUAMM:

B) padoTa ¢ nHdopmManmeii:

- BJIQJIeTh HAaBBIKAMH MONyuYeHUs MHPOpMAINK U3
HWCTOYHHKOB Pa3HBIX THUIIOB, CaMOCTOATEIbLHO
OCYIIECTBISITh MOUCK, aHAIN3, CUCTEMATU3aIUI0 U
HWHTEpIpETaHio HH)OpMAIIUU PA3TUYHBIX BUJOB U
dbopM mpescTaBICHUS;

- co3/laBaTh TEKCTHl B Pa3MYHBIX (opmaTax c
y4eTOM HazHayeHus HH(OpMaluu U LEJIeBOM
ayIUTOpUH, BBIOMpas oONTUMaJIbHYIO  (opmy
MIPeJICTABJICHHS U BU3YyaIU3alluy;

- OLIGHHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMallK, €€ COOTBETCTBHE IIPABOBBIM H
MOPIbHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpelcTBa WHGOPMAIMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJOTMM B pEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX u
OpraHM3allMOHHBIX  3a7ad C  COOJIIO/IEHHEM
TpeOOBaHUI 3PTrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHusl, TMPaBOBBIX U

STWJIEHA U U3YyUEHUE €ro CBOWCTB, KaYECTBEHHbIEC PEAKIIMMU Ha allbJIEeTH]Ibl,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus O€lKOB NpHU HarpeBaHuw,
[BETHBIE pPEAaKIWW OCIIKOB; TMPOBOAWUTH pEAaKIMH HMOHHOTO OOMeHa,
OTIPEIETISATH CPely BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIUHN Ha Cylb(hart-,
KapOoOHaT- M  XJOPUA-aHUOHBI, Ha  KAaTHOH  aMMOHMS;  pelaTh
AKCIIEpUMEHTAJIbHBIE 3adaun 1o TeMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IIpaBWJIaMU TEXHUKU O€30MACHOCTH NpU OOpalIeHUH C
BelIECTBAMH U Ja00OpaTOPHBIM 00OPYIOBaHHEM; IMPEACTABIATh PE3yIbTAThI
XMMHYECKOTO IKCTIEPUMEHTA B (hOpME 3aIHCH yPABHEHUI COOTBETCTBYIOIINX
peakuuiit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

- YMETh aHATM3UPOBATh XUMUYECKYIO HH(POPMALIUIO, TTOTy9aeMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb UHTEepHET U Apyrue);

- BJIQJETb OCHOBHBIMH METOJaMHM HAy4yHOIO TIIO3HAHHUSA BELIECTB M

XUMHUYECKUX  sIBJeHMM  (HAONMIoJeHWEe,  HM3MEpPEHHEe,  DKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh IPOBOAMUTH pacueThl MO XMUMHYECKUM (OopMynaM M ypaBHEHHSIM
XUMHUYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUCM (1)I/I3I/I‘~ICCKI/IX BCJINYHMH,

XapaKTepU3yIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bema
(HOpMaJibHBIE yCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BATh
CHUCTEMHbIE XMMHUYECKHUE 3HAHUS ISl NPUHATHUA PEIICHUH B KOHKPETHBIX
JKM3HCHHBIX CUTyalludaX, CBA3AaHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM




TUYECKHX  HOPM, UH(POPMAITMOHHON
0€301aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmanuu, nHGOPMAITMOHHONW 0€301TaCHOCTH

JIMIHOCTH,

HOpM

OK 04.

O dexTrBHO
B3alMOJICHCTBO
BaTh U
paboTtath B
KOJUIEKTHUBE U
KOMaH/ie

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJIbBHOCTU U CaMOOIIPEIEIICHHIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEA0BATENIbCKOM, IPOEKTHOM U COLMAIbHON
JIesITeIbHOCTH;

OBaaaenue YHHMBEPCAJIbHbIMHA
KOMMYHHMKATHBHBIMM J1eCTBUSIMH:

0) coBMecTHAasl AeATeJIbHOCTD:

- TIOHMMaTh W HCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ WHJIMBUIYaIbHOU PabOThI;

- TPUHUMATh LEJIU COBMECTHOW JIESITEIbHOCTH,
OpraHu30BbIBATh U KOOPAMHUPOBATH JEHCTBUS IO
€€ JOCTHDKCHMIO: COCTaBIAThH IUIaH JEHWCTBHIA,
pacrpeienarTb poiau ¢ y4eTOM MHEHU y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU PaOOTHI;

- KOOPJMHUPOBAaTH U BBHINONHATH pPabOTy B

YCIOBUSX peanbHOro, BUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;
- OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE

MNOBCACHUC B PA3JIMYHBIX CUTYALUAX, HPOSABIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM
OgiajeHne yHUBEpPCAIbHBIMH PeryJsiTHBHBIMU
JelHCTBUSIMU:

I') IPUHATHE ce0s1 M APYTUX JIo/ei:

- IPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX JIHOACH
IIpY aHAIIU3€ PE3YILTaTOB AEATEILHOCTH,

- MpU3HABaTh CBOE IPABO M IIPABO APYTUX JIOACH

- yYMeTh IUIAHUPOBAaTh W  BBINOJHITH XHUMHYECKUH  DKCIIEPUMEHT
(OpeBpallleHdsT OPraHUYecKHX BEIIECTB I[P HArpEeBaHHUM, MOIY4YEHUE
STUJICHA M M3YYCHHE €T0 CBOMCTB, KAU€CTBCHHBIC PEAKIIMHM HA aJIbJICTHIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JACHaTypalus OElKOB NpH HarpeBaHUH,
IBETHBIC pEAKIUU OCIKOB; TPOBOJUTH pEaKIMH HOHHOTO OOMEHa,
OTIPEIETISATH CPEey BOJHBIX PACTBOPOB, KAYECTBECHHBIE PEAKIIUH Ha CyIb(har-,
KapOOHaT- W  XJOPUA-aHWOHBI, HAa  KaTHOH aMMOHHUSA, peIIaTh
JKCIIEpUMEHTaNIbHbIE 3adaud 1o TeMaM "'Meramibsl" u "Hemeramnsl") B
COOTBETCTBHUH C TMPaBWIAMH TEXHHKHA O€30MAaCHOCTH MpU OOpaIICHHH C
BeIIeCTBAMHU U J1a00OpaTOPHBIM OOOPYIOBAaHHEM; IMPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (pOpMe 3amicH ypaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB




Ha OIINOKH;
- pa3BUBATh CIIOCOOHOCTH IOHUMATh MHP C
MO3UIIMH JIPYTOTO YEJIOBEKa;

OK 07.
CopelicTBOBaTH
COXPAHEHHUIO
OKpPY’Karollen
cpelbl,
pecypcocOepex
€HHUIO,
MPUMECHSITh
3HaHuA 00
W3MEHEHUU
KJIuMarTa,
MIPUHIIUATIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,
s dexTuBHO
JIEUCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B 00/1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- c(OPMUPOBAHHOCTHh JKOJOTUYECKOU KYIbTYPHI,
[IOHUMAHUE BJIUSHUSA COLMAIBHO-D)KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSHHE  IPUPOAHOM U
COLIMAJIbHOW  Ccpeibl, OCO3HAaHUE TIJ100aIBLHOIrO
XapakTepa dKOJOTHIECKHUX pooOieM;

- IUIAHUPOBAHUE M OCYUIECTBIICHHE JCHCTBHI B
OKpYJKaloIlleH Cpefe Ha OCHOBE 3HAHMS LEIIEeH
YCTOMYHMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JACHUCTBUM, IPUHOCALINX
BpEJl OKPYXKaIoIIeH cpee;

- yYMEHHE TMPOTHO3UPOBATH HEOIATOMPUSTHBIC
9KOJIOTUYECKHUE IIOCIEACTBUS IPEANPUHAMAEMBIX
JNEHCTBUMN, IPEAOTBPAILATh UX;

- pacumMpeHue OIbITa

9KOJIOTUYECKON HANPaBICHHOCTH;
- OBJIa/IeHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U COLUAIILHON
NEeATEIbHOCTH;

JCATCIIBHOCTH

- chopmupoBaTh MpEACTABICHUA: O XHUMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI MHpA, POJU XUMUU B IIO3HAHUU SIBICHUHN
OpUpoabl, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€
(YHKIMOHATIBLHON IPaMOTHOCTH, HEOOXOAUMOM AJISl pEIIeHUs MPAKTHYECKUX
3a/a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U
MIPUPOJHOM CpeJIE;

- YMeTh COOJI0aTh MpaBUiia HKOJIOTUYECKHU 11e1eco00pa3HOro MOBEICHUS B
6LITy u prI[OBOﬁ ACATCIIBHOCTH B LECJIAX COXPAaHCHHA CBOCTO 340POBBI U
OKpY>Karolllell MPUPOIHONU CpEelibl; YUYUTHIBATH OMACHOCTh BO3JCHUCTBUA Ha
JKUBBIC OpraHu3Mbl OHNPCACICHHLIX BCHICCTB, IMOHHWMAsA CMBICI ITIOKa3aTCIIA
MpEeIEIbHON TOMYCTUMOM KOHIEHTPALIUHU

1.4. Koiu4yecTBO 4aCOB HA 0CBOCHHE NMPOrPaAMMBbI Y4eOHOH TUCHMILIUHBI:

MaKCHUMaJIbHOU yueOHON Harpy3ku oOydatomerocs — 80 yacoB, B TOM YHUCIIE:

00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs — 80 yaca;

BKJIIOYAsl PAKTUYECKHE 3aHATUS — 28 4acoB.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJLHOM
JANCIUIIJIMHBI «XUMMWU S

2.1. O0beM AUCHMILVIMHBI U BHABI y4eOHOH PadoThI

Bupa yueOHoM padoThI O0bem B yacax
O0beM 00pa3oBaTeJIbHOM NPOrPAMMBI JUCHHMILIHHbBI 80

B T.4.

OcHOBHOE coaeprkaHue 80

B T. U.:

TEOPETUICCKOE 0OyUCHHE 40
IIPAKTUYECKUE 3aHATHUS 27
1abopaToOpHBIC 3aHATHS 12
IIpome:kyTouHas aTTecTalus B BUjae )
nuddepeHIMPOBAHHOIO 3a4€Ta BO 2 ceMecTpe
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2.2. TemaTu4ecKuii IJIAH M COleP:KaHNe TUCIUTIIUHBI

Dopmupyem
HaumeHoBanu Conep:xanue yueOHOro marepuaja (0OCHOBHOe U podeccHoOHAIBHO- ObLe o
. beM bl
€ pa3iesoB u OPHEHTHPOBAHHOE), JIA00PATOPHBIEC M MPAKTHYECKHE 3AHATHS, IPUKJIATHON
4acoB KOMIIeTEeHIH
TeM MOAYJIb
"
1 2 3 4
1 cemecTp 34
Pa3zges 1. OcHOBBI CTPOCHUS BelllecTBa
Tema 1.1. OcHoBHOE coaep:xaHHue 4 OK 01
Crpoenue _ _
ATOMOB CoBpeMeHHas Mozenb cTpoeHHss aroMa. CHUMBOJMYECKUN SA3BIK XUMHH. XUMUYECKUN
xuMmecknx | ?IEMEHT. DIeKTpoHHas KoHdHryparms atoma. Kinaccuukamus XHUMIIeCKHX IEMEHTOB
snementop u |87 P-» d-oyeMeHTHI). BaneHTHbIC 5IEKTPOHEL. BaneHTHOCTh. DIEKTPOHHAS MPUPOAA
HpHposa XUMHMUYECKOH CBA3H. DNEKTPOOTPULIATEIbHOCTb. BUIibl XMMHUECKOH CBSA3M (KOBaJICHTHas,
xuvmgeckon  |AOHHAS, METAIUTHYCCKast, BOLOPOHAs) H CIIOCOOBI e¢ 00pa3oBaHus
CBA3N IpakTHYyecKue 3aHATHS 4

Penienue 3aganuii Ha UCIIOIB30BAaHUE XUMHUUYECKOM CUMBOJIMKY M Ha3BaHUN COCIUHCHUU
[0 HOMEHKJIATYPE MEXIYHApOJHOIO CO03a TEOPETHUYECKOW M TPUKIATHOW XUMHUU U
TPUBHAJIBHBIX HA3BaHMM IS COCTABJICHUS XHUMHUYCCKUX (OPMYJ JIBYXaTOMHBIX
coeMHEHUH (OKCHJIOB, CYJIb(PUIOB, THIPUIOB W T.I.) M JPYIHX HEOPraHUYECKHUX
COCJIMHEHUH OT/ICJILHBIX KJIaCCOB.

[IpakTHueckue 3aaHNsI HA YCTAHOBIICHUE CBA3U MEXKY CTPOCHUEM aTOMOB XMMHUUYECKHUX
3JIEMEHTOB WM TIEPUOJUYECKAM H3MEHEHUEM CBOMCTB XUMHUYECKHUX D3JIEMEHTOB W HX
COEIMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM |leproanueckoi CHCTEMBL.
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Tema 1.2. OcHoBHOE coJepkaHue OK 01
[Iepnognuecku OK 02
# 3AKOH N IIpakTuyeckue 3aHATHS
Tabmima JI.1. [Tepuonnueckas cucrema xumudeckux snemeHToB [[.1. Menaeneera. uznueckuil
Menneneesa cMmbich [lepuonnueckoro 3akona JI.11. MenaeneeBa. 3aKOHOMEPHOCTHA U3MEHEHUS
CBOMCTB XUMHUUECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CJIOKHBIX BEUIECTB B
COOTBETCTBHH C MOJIOKEHNEM XHUMHUYECKOTO 31eMeHTa B llepuonnueckon cucreme.
MupoBo33peHyeckoe u HayyHoe 3HadeHue llepuonnueckoro 3akona /I.11. Menneneena.
IIpornoser JI.11. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKUX 2JIEMEHTOB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN HA XapaKTEpU3aLUIO
XUMHUYECKUX 3JIEMEHTOB «MeTamnueckue / HeMeTalInyeCcKue CBOMCTRA,
ANEKTPOOTPULIATENBHOCTh XMMUYECKHUX 3JIEMEHTOB B COOTBETCTBHUH C MX 3JIEKTPOHHBIM
CTPOCHHUEM U IOJIOKEHUEM B MIEPUOJUYECKON CUCTEME XUMUYECKUX 3J1eMeHTOB J[. 1.
MenngeneeBa»
Pazgen 2. XuMu4yeckne peakumu
Tema 2.1. OcHoBHOE coaep:xaHue OK 01
Turbl
N— Knaccuduxanus n THIIBL XMMUMECKHX pEaKIUi C y4aCTUEM HEOPTaHUYECKHUX BEILIECTB.
U CocraBneHue ypaBHEHHI peakifil COeIuHEHNs, Pa3I0KEHUs, 3aMellleHHs], 0OMeHa, B T.4.

peaKHI/Iﬁ ropCHus, OKUCIICHHUA-BOCCTAHOBJICHH.

ypaBHGHI/IH OKHCIICHHSI-BOccTaHOBNICHMA. CTeneHb okucieHus. OKUCIUTEIb U
BOCCTaHOBUTEJb. COCTaBIICHHE U YPaBHUBAHUC OKHUCIINTCIbHO-BOCCTAHOBUTCIIbHBIX
peammﬁ MCTOAOM JJICKTPOHHOTI'O O0ananca. OKHCIUTEILHO-BOCCTAHOBUTEIIHLHEIC PCaKIH
B IIPpHUPOAC, IIPOU3BOACTBCHHLIX IIPOHCCCAX U ) KUZHCACATCIbHOCTH OPIraHNu3MOB

IIpakTuyeckue 3aHATHS

KonnyecTBeHHbIC OTHOMEHHUS B XUMHUH. OCHOBHBIE KOJMYSCTBEHHBIC 3aKOHBI B XUMUM U
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pacyeTbl MO YpPAaBHEHUSIM XHWMHUYECKUX peakuuil. MoJjib Kak eIMHUIA KOJWYECTBA
BellecTBa. MossipHasi Macca. 3aKOHbI COXPaHEHHUSI MAacChl M YHEPTUH. 3aKOH ABOTrajpo.
Mounsipabiii 00beM Ta30B. OTHOCHUTENbHAS TIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHUSM
XUMHUYECKUX PEaKIUi C UCTIOJIb30BAaHUEM MAcChl, 00beMa (HOpMaIbHBIE YCIOBHS) Ta30B,
KOJINYECTBA BELIECTBA

Tema 2.2. OcHoBHoOE coep:xaHue 5 OK 01
DIEKTPOIUTNYE _ OK 04
cKas Teopust snextponuTryeckor aucconuanuu. WOHBL. OJEKTPOJIUTHI, HEIIEKTPOJIMTHI.
S ——— Peaknuu nonHoro oomena. CocrapiieHUE peakiiil HOHHOro 0OMeHa IyTeM COCTaBJIEHUS
. MX TIOJHBIX M COKpAILEHHbIX HOHHBIX YpaBHEHHU. KHCIOTHO-OCHOBHBIE pPEaKLHUH.
MOHHBIN 0OMEH .
3aaHus Ha COCTaBJIECHUE MOHHBIX pPEeaKIui
JlabopaTopHblie 3aHATHS 4
JlabopaTopHas padota “THUIbl XUMUYECKUX pEeaKIUil’”.
HccnenoBanuie TUIOB (IO COCTAaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCS BEUIECTB)
U TIPU3HAKOB XUMUYECKUX peakiuil. [[poBenenue peakuuii HOHHOTO 0OMeHa,
OIpe/ieNICHUE Cpebl BOJHBIX PACTBOPOB. 3aJaHUS HA COCTABJIEHNE MOHHBIX PEAKIIUI
Kountpoabnas
CrtpoeHue BelecTBa 1 XUMUYECKHE PEAKIIUH 2
padora 1
2 cemecTp 46
Pa3zpnen 3. CTtpoeHne M CBOIICTBA HEOPraHMYECKHUX BellleCTB
Tema 3.1. OcHOBHOE coJepkaHue 2 OK 01
Knaccuduxanus OK 02
, HOMeHKJIaTypa |/ IPeIMET HEOPraHUYECKON XUMHH. Knaccuduxkanus neoprannyeckux BeuiecTs. [Ipocteie
U CTpOCHHE U CJI0’KHbIE BelecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHIbI, TUAPOKCHUIBI,

KHCJIOTHI, COHI/I). Bzaumocss3b HCOPIraHNYCCKHX BCIICCTB. AFpGFaTHBIC COCTOAHUA
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HCOPraHUYCCKHU
X BCIICCTB

BenecTBa. Kpucraminueckue u aMopQHbI€ BeliecTBa. THITBI KPUCTALTUYECKUX PEIIETOK
(aToMHas1, MOJIEKYJIIpHAsi, MOHHAS, METAIITHYECKast). 3aBUCUMOCTh (PU3NYECKUX CBONCTB
BEILIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH
BEILIECTB OT BUJA XUMHYECKOW CBA3U U TUIA KPUCTAIIMYECKON pemeTku. [Ipruunnbl
MHOT000pa3us BEUIECTB

IIpakTu4eckue 3aHATHS

HomenknaTypa HeOpraHUYeCKHUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3 UX
XUMHUYIECKON (POPMYITBI UITH COCTABIICHNE XUMUIECKON (POPMYITBI UCXOIS U3 Ha3BAHUS
BelecTBa o mexayHapoaHoit (MIOITAK) wiu TpuBuansHO HOMEHKIIATYpE.

Pemenne mpakTUYeCKUX 3alaHUi MO KiacCU(PHUKAIMA, HOMEHKJIATYPE W XHUMHYECCKUM
dbopMyaM HEOPraHMYECKUX BEIICCTB Pa3IMUHBIX KJIAcCOB (yrapHBIA ra3, yTIIEKHCIIBII
ra3, aMMHUak, raiieHas U3BeCTh, HeTallleHasi U3BECTh, MMThEBAs COJIA U JIPYTHX): Ha3bIBaTh
U COCTaBIIATHh (POPMYJIbI XMMHUUECKUX BEILIECTB, ONMPEAEIATh MPUHAAIIEKHOCTH K KIIACCY.
Ncrounnku xumudeckoit uHpopManuu (CpercTs MaccoBoi nHdopmaimu, cetb MIHTepHer
u apyrue). [louck nndopmaiuu no Ha3BaHUAM, UJEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKHU
X BEIIIECTB

OcHoBHOE coaep:xaHue

Merambl. OOne (¢u3nyeckue W XUMHYECKHE CBoicTBa MeTauioB. CrnocoObl
MoJIydeHusl. 3HAUYCHHE METAIJIOB W HEMETAUIOB B MPUPOJE U IKU3HEACSITEIbHOCTH
YyeloBeka W opraHu3MoB. Koppos3usi MeTayuioB: BUABI KOPPO3HH, CIOCOOBI 3alllUThI
METaJUIOB OT KOPPO3UHU

Hemeramnpl. O0mue ¢u3nMyeckne W XUMHUYCCKHE CBOWCTBA HEMETAIIOB. THIHUYHBIC
cBoiictBa HeMeTtawioB [V— VII rpynn. Knaccudukanus m HOMEHKIATypa COCTUHEHHM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B PUPOJIE

XHUMHMYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPIraHNYCCKHUX BCIICCTB (OKCI/IIIOB,

OK 01
OK 02
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TUJPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BBICIIUX OKCHUJIOB U THAPOKCHUIOB

IIpakTHyeckue 3aHATHS

CocraBieHUE ypaBHEHUN XWMHUYECKHUX pPEAKIUNA C YYaCTUEM MPOCTBIX U CIIOKHBIX
HEOPraHMYECKHUX BELIECTB: METAJUIOB U HEMETAJIJIOB; OKCHUJIOB METAJIJIOB, HEMETAIJIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCJIOT, OCHOBaHMA U aM(OTEPHBIX
TUIPOKCHUAOB; HEOPTaHUYECKUX COJIEH, XapAKTEPU3YIOIINX UX CBOKCTBA.

Pemienrne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHW Ha CBOWCTBA, COCTAaB,
MoJIy4yeHHe U 0€30MacCHOE UCTIOIb30BAHNE BAXKHEHIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIESITETbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOeE coaepkaHue OK 01
Nnentudukarm OK 02
JlaGopaTopHble 3aHATUA
s OK 04
HCOPTaHUICCKH | [TaGoparopHas paboTa «aeHTU(HKALNS HEOPraHUUECKUX BELIECTB.
X BCIICCTB PemieHne aKCnepUMEHTANBHBIX 3a7a4 [0 XUMHUYECKMM CBOMCTBAM METAJUIOB W
HEMETAJIJIOB, IO PACTIO3HABAHUIO U MOJYYEHHUIO COETMHEHUI METAJUIOB U HEMETAJIJIOB.
Nnentudukaims HeOpraHM4eCKUX BEIIECTB C UCHOIb30BAHUEM UX (PU3HKO-XUMUYECKHUX
CBOMCTB, XapaKTEepPHBIX Ka4ECTBEHHBIX peakiuil. KauecTBeHHbIE peakuuu Ha cyibdart-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHUS
KonTpoJsbHasn .
CBoiicTBa HEOPTaHMYECKHUX BEIIECTB
padora 2
Pasznen 4. CTtpoeHne u CBOIiCTBA OPraHM4YeCKHUX BelleCTB
Tema 4.1. OcHoBHOE coepkaHue OK 01
Kiaccudukanus

[TosiBneHne u pa3BUTHE OPraHUYECKOW XMMUHU KaK HayKu. [IpeameT oprannueckoi
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, CTPOCHUE U
HOMEHKJIaTypa
OPraHUYEeCKUX
BEILECTB

XUMHH. MeCTO U 3HaUeHUE OPraHUYECKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOEHUE KaK IOPANOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO X
BaJ€HTHOCTH. OCHOBHBIE€ MOJOKEHHUS TEOPUU XUMHUYECKOTO CTPOCHMSI OPraHUYECKUX
coenuHeHud A.M. bBytnepoBa. VYriepoaHbId CKEJIET OpPraHMuYeCKOd MOJEKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHHS MoJekyid. M3omepus u
HU30MEDBL.

[lonsitue o QyHkumoHanbHOM rpynne. Pagukan. [lpunHuunel  kinaccudukanuu
OpPraHWYECKUX  COEAMHEHHWH. MexayHapogHas  HOMEHKJIATypa W [PUHIMIIBI
HOMEHKJIATYphl ~ OopraHuuyeckux  coeauHeHuid. Ilonarune 00  azoTcouepxainiux
COEJIMHEHUSIX, OMOJIOTUUECKH aKTUBHBIX BEIIeCTBaxX (yIJieBoJax, sKUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

Homenknatypa opraHu4eckux COEAMHEHUH OTACNbHBIX KIJIACCOB (HACHIIICHHBIE,
HEHACBIIIEHHbIE M apOMAaTHYEeCKHUE YTIEBOAOPOJbI, CHHUPTHI, (EHOJbI, aTbJIETHIbI,
KETOHbI, KapOOHOBble KHUCIOTBHI U Jp.) CocTaBieHHE TOJIHBIX U COKpALICHHbBIX
CTPYKTYPHBIX (DOpPMYJI OpPraHMYEeCKHX BELIECTB OTIENbHBIX KJIACCOB, HCHOIB3Ys HX
Ha3BaHUS [0 CUCTEMATUYECKONM M TPHUBUAIBHOW HOMEHKIAType (ITWJIEH, AalleTHIIEH,
rIAIepuH, GeHol, GopMambIeTul, YKCYCHasl KUCJIOTa, TIHUIMH). PacueTsr mpocreiimei
(dopMyIbI OpraHUYEeCKON MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYeCKUX
COCJIMHECHUH

OcHOBHOeE coaepkaHue

OU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHAEIBHBIX KJIACCOB
(0coOEHHOCTH KIIacCU(PHKAIMU U HOMEHKJIATYpPbl BHYTPH KJ1ACCa; TOMOJOTUYECKUN P U
obmiast popmyna; uzomepus; GU3NUECKUE CBOMCTBA; XUMUUYECKHUE CBOMCTBA; CIIOCOOBI
MOJIyYEeHUS ):

— MIpeleibHbIe YIIIEBOAOPOAbI (AJIKaHbl U HUKIIOANKaHbI). ['opeHre MeTaHa Kak OAWH W3
OCHOBHBIX HMCTOYHUKOB T€IJIJa B IPOMBIIUIEHHOCTH M ObITy. CBOICTBA HPHUPOIAHBIX

OK 01
OK 02
OK 04
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YIJIEBOAOPOIOB, HAX0XKIEHUE B IPUPOJAE U IIPUMEHEHHE aJIKAHOB;

— HemnpeAenbHble (AJIKEHbI, aJIKUHbI U AJIKaJUEHbl) U apOMaTHUYECKUE YTIIEBOJIOPOJIbI.
['openue anerwiieHa KaKk HMCTOYHHMK BBICOKOTEMIIEPATYPHOrO IUIAMEHH Uil CBAPKU U
PE3KHU METAJLIIOB

— KHCIIOPOJICO/EpKAILME COENUHEHUsI (CIUPTHI U (PEHOJbl, KapOOHOBBIE KUCIOTHI U
aGupbl, alpAeruabl MU KETOHBI, XUPbI, YIIeBOoAbl). IlpakThueckoe mnpuUMEHEHHE
STUJICHTIIUKOMS, Thuiepuna, ¢enona. [Ipumenenne dopmanbaeruaa, aneTaableruia,
YKCYCHOM KMCHOThI. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Morolue CBOCTBa
MbLIa

—  a30TcojAepKallue  COeAUHEHHs  (aMUHBI U AMHHOKHUCIIOTHI, OeJKn).
Bricokomoriekyisipble  COeAMHEHUsS (CHHTETUYECKHEe U OHUOJOTMYECKU-AKTUBHBIC).
MonHomep, moiaumep, CTPYKTypHOe 3BeHO. l[lomumepuzanus 3THIIEHa KaK OCHOBHOE
HaIpaBJIeHUE €ro UCIOJIb30BaHUS.

I'eneTnueckas cBsI3b MEXy KJIacCaMU OPTaHUYECKUX COCTMHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpraHWYECKUX COCAMHCHUH  OTACIBHBIX KJIAacCOB (TpUBHAJIbHAS U
MEXKIyHapOJHAs HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA, CIOCOOBI IONYYCHHS):
npeeNbHbIe (ATKaHBl M [TUKIIOATKAHbI), HETIPEACIbHbIC (ATKSHBI, AJIKUHBI M AJTKAHCHBI)
U apOMaTHYECKHE YTIEBOJAOPOJbI, CIIUPTHI U (HEHOINBI, KAPOOHOBBIE KUCIOTHI U dPUPHI,
aNbJETUbl U KETOHBI, aMUHBl M aMHUHOKHUCIIOTHI, BBICOKOMOJICKYJIIPHBIE COCAMHECHHUS.
3amaHus Ha COCTaBJICHUE YPABHEHUN XUMUYECKHUX PEAKIMM C YYaCTHEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHHUH MX COCTaBa U CTPOCHUS

CocraBiieHue cxeM peakiui (B TOM YUCIIE MO MPEAJIOKEHHBIM 1IEI0YKaM MPEBPAILCHUN ),
XapaKTEPU3YIOIIMX XWMHUYECKHE CBOMCTBA OpPraHWYECKHUX COEIMHEHHHM OTIEIbHBIX
KJIACCOB, CIMOCOOBI WX TOJY4YEHHS U HA3BaHHE OPTaHUMYECKUX COCJUHEHHH II0
TPUBHAIBHOW WJIM MEKITYHAPOAHON CUCTEMATHYECKOM HOMEHKIIATYPE.
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PemieHne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHMA HA  CBOMCTBA
OPraHUYECKUX COEAUHEHUN OTJEIbHBIX KJIACCOB

JlaGopaTopHnas padora

Jlabopatopnas padota “IIpeBpaiieHust OpraHuueCKUX BEIIECTB MPU HarpeBaHuu'.
[Tosrydyenune 3THiIeHa U U3YYEHHUE €r0 CBOMCTB. MoAenIMpoBaHUE MOJIEKYJT U XUMUYECKHUX
MpeBpaIieHu Ha IpUMEpE dTaHa, dTUIICHA, alleTHIICHA U JIp.

Tema 4.3. OcHoBHOE cofep:xkaHue OK 01
Nnentudukarm OK 02
5 OPraHUYEeCKUX buooprannueckue coenunenus. llpuMenenue u OHOJOrHMYEcKas POJIb YIJIEBOJAOB. OK 04
OxucrieHue yriaeBo10B — MICTOYHUK SHEPTHH KUBBIX opranu3mMoB. O01acTu NpUMEHEHUs
BEIIECTB, UX
SHAYCHUE I aMuUHOKHCTOT. [IpeBpaimienusi OEIKOB MUIIH B OpPraHU3ME. Bnoimmqecme GyHKITUU
MPHMEHEHHE B OeTKOB. Bnonornzlecme ¢byHKIMM kupoB. Ponb opraHuveckod XUMUHU B PEIICHUU
GEITOBOI 1 npo0JieM MUIEBO 6€30MaCHOCTH
TPOU3BOACTBCH | pony, oprammdeckoil XUMHE B pelIEHHH MPOGIEM >HEPreTHYecKol Ge30mMacHOCTH, B
HOH pa3BUTUU MEAWIIMHBI, CO3JaHHUH HOBBIX MaTEpHUajOB, HOBBIX HCTOYHHKOB DHEPTHUU
ACATCIBHOCTH | 3y repHATHBHEIE HCTOYHNKH 3Heprun). OMacHOCTh BO3/EHCTBUSA HA KUBBIE OPTaHU3MBI
Henobeka OpPTaHUYECKUX BEIIECTB OTACTBHBIX KIACCOB (YIJIEBOAOPOABI, CHHUPTHI, (EHOIBI,
XJIOPOPTaHUYECKHE TPOU3BOAHBIC, ANBJICTHABI U JP.), CMBICI IOKa3aTems MpeaeiabHO
JIOITYCTHMOMN KOHIICHTPAIIH
KonrpossHas CTpyKTypa U CBOICTBa OPraHUYECKUX BEUIECTB
padora 3 PYKTYP p
Pasnen 5 KuneTruyeckue u TepMOIHHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX
) peakumii-
CxopocTh OcHoBHOE coaepkaHue OK 01
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XUMHYECKUX
peaKuui.
XHUMHYECKOE
paBHOBECHE

CKOpOCTh peakIny, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJIbI PEArUPYIOIINX
BEIIECTB, KOHLIEHTPAlUM pPEAarupyrollnxX BEIIECTB, TEMIEPAaTypbl U  IUIOLIAJH
PEaKIMOHHON TOBEPXHOCTU. TeroBble A(PPEKTHl XUMUYECKUX pEaKiuid. JK30- U
SHJAOTEPMHUYECKHE, PEAKLIUH.

OOpaTtuMocTh peakiuii. XUMUYECKOEe PAaBHOBECHE W €ro CMEIICHHWE TOJ JICUCTBHEM
pa3nuyHbIX (HaKTOPOB (KOHLEHTPALMS PEareéHTOB WIM MPOAYKTOB pPEaKIUH, JABICHHE,
TeMreparypa) JUisi CO3JlaHHsl ONTUMAJbHBIX YCJIOBUM MPOTEKAHUS XUMHUYECKUX
npoueccos. IIpunmun Jle Ilarense

OK 02

HpaKaneCKne 3aHATHUA

Pelienrie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA aHaIU3 (HaKTOPOB, BIHUSIOUIUX HA
W3MEHEHHUE CKOPOCTH XUMHYECKOW pPEakuuh, B T.4. C TMO3ULIHA SKOJIOTUYECKU
11e71IecCO00pa3HOTO MOBEICHUS B OBITY U TPYAOBOM NEATEIHHOCTH B IEISAX COXPAHCHHS
CBOETO 3/I0POBbS U OKPYKAOIIEW IPUPOJHOU CPEBI.

Pemienune npakTuko-OpuEHTUPOBAHHBIX 3aJIaHUK HA pUMeHeHue npuHuuna Jle-Ilarense
JUIl HAXOJKJICHUSl HAIIPABJICHUsI CMEILECHUS PAaBHOBECHUSI XMMHUYECKOW PEaKUMU U aHAJIU3
(akTOpOB, BIUAIONINX HA CMEIIEHUE XUMHUECKOTO PABHOBECHUS

OK 01
OK 02

Pa3nea 6.

PactBOpBI

Tema 6.1.
IlousTue o
pacTtBopax

OcHoBHOE coaep:xaHue

PactBopenue kak ¢usznko-xumuyeckuid rnpoiecc. PactBopel. CriocoObl MPUTOTOBICHUS
pactBopoB. PacTtBopuMocTb. MaccoBass [1os1 pacTBOPEHHOro BemiecTBa. (CMbICT
NoKa3aTessl MPEAEIbHO AOIMYCTUMOM KOHUEHTPAllMM M €ro HCMOJb30BAHUE B OIIEHKE
HKOJIOTMYECKOI 0€30MacHOCTH.

[IpaBuna HKOTOTHYECKH 1IETECO00PA3HOTO MTOBEJACHUS B OBITY M TPYJOBOU EATEILHOCTH
B LEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS U OKPYKAOUIEH MPUPOJHON CPeabl; ONACHOCTh
BO3/ICICTBUSI Ha )KUBBIE OPTraHU3MBbI ONPEIETICHHBIX BEUIECTB.

Pemiennie  mpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX  3aJlaHMl  HA  PacTBOPHI,

OK 01
OK 02
OK 07

20




HCIIOJIb3YCMBIC B OBITOBOM U HpOHSBOIICTBGHHOﬁ ACATCIIbHOCTHU YCIIOBCKaA

Tema 6.2. OcHOBHOE coJiep:KaHue OK 01
UccnenoBanue 11nG OK 02
. adopaTopHble 3aHATHS

CBOMCTB OpATOPHLIC 3 OK 04
pacTBOpOB JIaboparopHas pabota «[IpuroToBiieHHEe PaCTBOPOBY.

[IpurotoBneHue pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHIIEHTpauuu (C MPaKTHKO-

OPHUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONIPEACIICHUE CPEbl BOJHBIX PACTBOPOB.

Peiienue 3a1a4 Ha TPUTOTOBIICHHE PACTBOPOB
IIpodeccnoHaILHO-OPEHTHPOBAHHOE CO/lePKaHue (CoAep:KaHue MPUKJIATHOT0 MOYJIs)
Paznen 7. XuMus B ObITY ¥ IPOU3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BeKa OK 01

OK 02

Xumus B ObiTy [OCHOBHOE cofep:KaHue
" OK 04
IPOM3BO/ICTBEH Hogelne 10CTHXEHNS XUMUYECKON HAYKU U XUMUYECKOM TEXHOJIOTMU. Posib XxuMuu B OK 07
HO 00eCIeYeHUN SKOJOTUYECKON, SHEPTeTUUECKON M THUIIEBON O€30MacHOCTH, Pa3BUTUU
nesitenprocty | MeAMUuHBL [lpaBuia noncka M aHaiM3a XUMHYECKOW HMH(MOPMALMM U3 PasIMYHBIX
JEIOBEKA UCTOYHUKOB (HayyHas W y4YeOHO-HAydHas JIATEpaTypa, CpPEACTBA MaCCOBOWM

uH(popmaiuu, cetb IHTEpHET)

HpaKaneCKne 3aHATUA

[Tonck n aHanu3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJOTUH C YYETOM
Oynymieir mpodeCCHOHANBHOW MEATeILHOCTH IO TeMaM: BaXKHEWINNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTEPHUabl, KPACKH, CTEKIIO, KEpAMHUKA, MATEPUATIbI JIJIS
3JIEKTPOHUKHM, HAHOMATEpHUalbl, TEKCTWIbHBIE BOJOKHA, HWCTOYHUKH DSHEPTHUH,
OpraHuYecKue U MUHEpaJIbHbIC YA00pEHUs], TIEKapCTBEHHbBIC BEIIECTBA, OBITOBASI XUMUSL.
3ammra: IlpencraBiieHne pe3ynbTaTOB peElIeHUs KeHcoB B ¢GopMe MUHH-JIOKIIana ¢
IpE3CHTALIUEN
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IIpome:xyTOoYHAsl aTTeCTANUA MO JUCHUIINHE (U] PepeHIInPOBAHHBIN 3a4eT)

Bcero

80
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3. YCJIOBUSA PEAJIM3AIIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JANCIUIIJIMHBI

3.1. TpebGoBanusi K MUHMMAJBLHOMY MAaTEPUATbHO-TEXHUYECKOMY
o0ecrne4yeHn 10

st peanuzanuy MPOTpaMMBbl  JTUCHMIUIMHBL JIOJDKHBI OBITH TMPEIYyCMOTPEHBI
CJIEIyIONTUE CIEIUaIbHbIE MOMEIIECHUs: YYeOHbI KaOWHET XUMUU W/WIN y4eOHOM
XUMHUYECKOM J1abopaTOpHH.

OOopynoBanue yuyeOHOro KaOuHeTa (HAIVISIAHBIE MOCOOMA): HAOOPHI
IaPOCTEPKHEBBIX MOJIEIEH MOJIEKYJ, MOJIENIA KPUCTAIUIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTBIX W CIOKHBIX BEIIECTB W/WIM KOJUICKIIMU TMOJUMEPOB; KOJUIEKIUS TOPHBIX
nopoJl U MuHepanoB, Tabnuia MenaeneeBa, y4yeOHbIe (GUIBMBI, LTU(PPOBHIC
o0Opa3oBaTebHbIE PECYPCHI.

Texunueckne cpeacrBa O0y4dYeHHMsi:  KOMIIBIOTEp €  yCTpPOMCTBaMHU
BOCIIPOU3BEJICHUS  3ByKa, MPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS T0CKA, YKa3Ka-IIPe3eHTEP ISl IPEe3CHTAIUH.

O6GopynoBanue jgaGoparopuu U padoyux MecT JIadOPATOPUM: MEH3YPKH,
MUTETKU-KANEIbHULBI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, IPEIMETHbIE U MOKPOBHbIE
CTEKJIa, IJIAHIIETHI JJIS KaleJbHBIX peakiuil, puibTpoBanbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHbIE TPOOUPKH, pPE3WHOBBIE TPOOKU, (oHapuku, HAOOp PEaAKTHBOB,
CTCKJISTHHBIC TITaJIOYKH, INTATUBBI JJIsi TPOOUPOK; MEPHBIC IWJIUHIPBI, BOPOHKH
CTEKJISIHHbIE, BOPOHKM JeNuTeNbHble InHapudeckue (50-100 wmur), cTynku c
NECTUKOM, (ap@opoBbie YalllK¥, MUHLETHI, (UIABTPHl OyMa)kHble, BaTa, Mapis,
YacoBbIE CTEKJIA, BJIEKTPOIUIUTKH, JIa0OpaTOpHbIE IITATUBbI, CHUPTOBBIE TOPENKH,
CIIUYKH, TIPUOOp JIs TOY4YEHMs] ra3oB (MU MpOOUpKAa C ra300TBOJHOU TPYOKOI),
Jep KaTenu Il TPOOUPOK, CKISHKU JJIsl XpaHEHUs PEaKTUBOB, Pa3JaTOYHbIC JOTKU;
xumuueckue crakanbl (50, 100 u 200 mun); mmaTenu; MUHLIETHI, TUTEIbHBIC MIUIIIBL;
CEKYHJIOMepHI (TaitMepsl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJIOBI (25, 50,
100 u 200 mu), BoastHast GaHsl (MU TEPMOCTAT), CTEKJISSHHBIC TMAJOYKH; KOHMYECKHE
K0J10b1 1151 TUTpoBanus (50 u 100 muT); MHAMKATOPHBIE MOJIOCKH AJiA onpeaesnenus pH
Y CTaHAAapTHAs UHAMKATOPHAs IIKajla; YHUBEPCAIbHBIN MHAUKATOP; nuIeTku Ha 1, 10,
50 mn (umu mo3atopel Ha 1, 5 u 10 mu1), OrOpETKH I TUTPOBAHUS, MEAUIIMHCKUE
mmpuiel Ha 100-150 M, maGopaTtopHble W/WIW aHATWTHYECKHE BeChl, pH-meTpsl,
CYIIWIBHBINA mKad, u Ip. TabopaTopHOE 000PYyI0BAHUE.

3.2. Mu¢popmanuoHHOEe oOecreyeHne peau3auu NporpaMmmbl

[lepedyenb pekOMEHIyeMbIX yueOHBIX W31anuil, NHTepHET-pecypcoB,
JOIIOJTHUTENIBHOM JIUTEPATypPhl

IleyaTHbIe U31aHUA:
1. U.B. Audunorenona, A.B. babkos, B.A. [TonkoB. Xumus. YueOHUK U
npaktukyM st CI10. M.: FOpaiit, 2019.
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2. FO.M. Epoxun. B.M. ®ponos. COOpHUK 3amad U YHOPOKHEHHH TIO
XUMHUHU (C AUJAKTHYECKUM MaTepuaioM). M.: Akagemus, 2008.
DJIeKTPOHHbIE U31aHUsA (3JIEKTPOHHbIE PeCYPCHI)

1. :ttp:/7ww\v.mirrabot.com/work/work  39398.htmi
http”'/dist.imit.ru/iins/course/categorv.php'/id*7Z1
http://www.ed.gov.ru/prof-edu/sred/rub/oop/spoo.doc
http://59428sQ 16.cdusitc.m/p 1 baa 1 .html
http://ww'w.akvt.ru/srudent/rnoup/obscheobrazovatelnye-disciplinv
http://www.2.imiyar.ac.m/projects/bio/SUBJECTS/subiccts_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
JlonoIHNTEIbHbIE HCTOYHUKH

1. Tabpuensa O.C. u ap. Xumus. [Ipaktukym: yued. mocodue st CTyI€HTOB
poeccCHOHaTBHBIX 00pa30BaTEIbHBIX OPTAHU3AINH, OCBAMBAIOIIINX
npodeccun u cneruaibHoctu CI10. —M., 2017

O NN B

2. Xumwus. Kupunn u Medoauii. YuebHnoe nocodue 10-11 kimacce
(2JIEKTPOHHBINA pecypc).
M. Kupunn u Medboauii, 2005.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBHOM IUCHUILIMHBI

KoHTpomb 1 olleHKa pe3yJbTaToB OOYUYEHHUs OCYIIECTBISCTCS IMpernojgaBaresieM
B Ipollecce TMPOBEICHUS] TMPAKTUYECKUX 3aHATHH U J1abopaTOpHBIX pPabdoT,
TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOYYalOIMMHUCS WHAWBUIYaTbHBIX 3aJIaHHM,
POEKTOB, HccleqoBaHUN. Pe3ynbTaThl 00yueHHUs OINpPEAeNAIoT, 4TO OOydaroniuecs
JOJKHBI 3HaTh, TIOHMMAThb M JEMOHCTPUPOBATH IO 3aBEPIICHUH U3YYCHUS
JTUCITUTUTHHBI.

Hns popmupoBaHusi, KOHTPOJIS M OLEHKH PE3yJbTaTOB OCBOCHHS Y4YeOHOM
JUCUUIUIMHBL MCIOJIB3YETCSd CUCTEMa OLEHOYHBIX MEPONPHSITUH, MPE/ICTABIISIONIAS
co00¥ KOMIUIEKC YU4eOHBIX MEPOIPHUSATHIN, COTIACOBAHHBIX C pe3yIbTaTaMU OOyYCHHS
u chopmymupoBanHeix ¢ yderom DPI'OC COO (mpeameTHbIe pe3yabTaThl IO
muctumirae) u @I'OC CIIO.

OK/ Monyas/Pa3znea/ Tunbl OLEHOYHBIX
Pe3yabrat 00yueHust

Ne
IIK Tema MepONPUATHI

I | OcHoBHOE conep:xaHue

! ()
Paznen 1. OcHoBbI OpMYJIMPOBATD

CTpo€HUsA BEIIECTBA

0230BbIe NOHATHA U
3aKOHBI XUMHUH

1.1 |OK 0l |Crpoenne atomoB  |CocCTaBisTh 1. Tect «Ctpoenne aToMmoB
XUMHUYECKUX XUMUYecKue (HOpMyJibl | XUMHUUECKUX 3JIEMEHTOB U
DJIEMEHTOB U COCIMHECHUN B IIpUPOJA XUMUYECKOU
npupoza COOTBETCTBUH CO CBSI3W».

XUMHUYECKOM CBSI3M  |CTENEHBIO OKHUCIIEHUs |2. 3a/layu Ha COCTaBIICHUE
XUMHUYECKUX XUMUYECKUX HOpMYT

BAJIEHTHOCTH U (OKCHIOB, CYJIb(HUIOB,
AIEKTPOOTPHUIIATEIBHO |TUIPUIOB U T.I1.).
CTH 3. 3aganud Ha

CUMBOJIMKH U Ha3BaHUU
COCJIMHECHMH 110
HOMEHKJIaType
MEKIYHApOIHOTO COK03a
TEOPETUUECKOU U
MPUKIATHON XUMUU U

9JICMCHTOB, HCXOJ U3 |IBYXAaTOMHBIX COGIII/IHGHI/If/'I

HCII0JIb30BaHUE XUMMUUECKOMN
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OK/
IIK

Monyas/Paznea/
Tema

Pe3yabTar 00yueHust

Tunsl oLteHOYHBIX
MepONpUsATHH

TPUBHUAJIbHBIX HA3BAHUM JJIS
COCTaBJICHUSI XUMHUYECKHUX
dbopMyJ1 TByXaTOMHBIX
COeMHEHUN (OKCHJIOB,
cynbGUI0B, TUAPHUIOB H T.II.)
Y IPYTUX HEOPTAHUYECKUX
COCJIMHEHHUHN OTACIIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

ITepuonnueckuii
3aKOH U TadiuIa
JI.1. MennaeneeBa

XapakTepu3oBaTh
XUMHYECKHUE
AJIEMEHTHI B
COOTBETCTBHH C UX
MOJI0KEHUEM B
MEPUOANYECKOU
CHUCTEME XHUMHYECKUX
sanemenToB ..
MenneneeBa

1. Tect «Metamnuueckue /
HEMETaJJIMYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX AJIEMECHTOB B
COOTBETCTBHUE C UX
3JICKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB [[.1.
MenaeneeBay.

2. ITpakTnueckue 3ajaHus Ha
YCTAHOBJICHUE CBA3U MEXKIY
CTPOEHHUEM aTOMOB
XUMHYCCKHMX 3JIEMEHTOB U
MEPUOANYECCKUM U3MEHECHUEM
CBOMCTB XMMHUYECKHUX
2JIEMEHTOB U UX COCAUHCHUMN
B COOTBETCTBHUH C
MOJI0KECHUEM
[Iepnoguueckoi cucreme.

3. [IpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUUECKHE 3aIaHUS HA
XapaKTepu3aluio
XUMHUYCCKHUX 3JIEMEHTOB:
«Metannuueckue /
HEMETAIJINYECKHUE CBOMCTBA,
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OK/
IIK

Monyas/Paznea/
Tema

Pe3yabTar 00yueHust

Tunsl oLteHOYHBIX
MepONpUsATHH

AIEKTPOOTPULIATEILHOCTh U
CPOJICTBO K DJICKTPOHY
XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa»

Pazgen 2.
XuMHu4YecKkue
peakuuu

XapakTepu3oBaTh
THIbI XUMHYECKUX
peaxkumi

KonTpoJabnas pabdora
«CTtpoeHue BemiecTsa u
XHMHYECKHE PeaKInu»

2.1

OK 01
OK 04

Tumer xXuMUYeCcKux
peakui

CocTaBisITh peakuuu
COEIMHEHUS,
paszioxeHus, oOMeHa,
3aMeleHMs,
OKHCJIUTENIbHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUW peaKIU:

— COEJIMHEHUS, 3aMEIICHUS],
pasioxeHusi, 0OMeHa;

— OKHUCJIUTEIbHO-
BOCCTaHOBHUTEIbHBIX
pEaKIUid C UCTIOJIb30BAHUEM
METO/1a JIEKTPOHHOIO
OanaHca.

2. 3aaum Ha pacyeT MacChl
BEIIIECTBA MJIM 00bEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MACCE
Ui 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIUu
BEIIIECTB; PACUETHI

Macchl (00béMa, KoJIMIecTBa
BEILIECTBA) MPOTYKTOB
PEAKIINH, €CIIU OJHO U3
BEIIIECTB UMEET MPUMECH

2.2

DIEKTPOIUTHYECKAS
JIIUCCOLIMAINASA U
WOHHBII 0OMEH

CocTaBiiaTh
ypaBHEHHS
XUMHUYECKUX PEaKIUU

1. 3aganug Ha cocTaBIeHUE
MOJICKYJISIPHBIX U HOHHBIX
peakIuii ¢ yqyacTueM KHUCIIOT,
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OK/ Monyas/Paznea/ THNBI OLEHOYHBIX
Ne Pe3yabTar 00yueHust .

IIK Tema MepOoNpPUATHH
MOHHOT0 0OMEHa ¢ OCHOBAHUM M COJICH,
y4acTHEM YCTaHOBJICHHE U3MEHEHUS
HEOPTraHUYECKUX KHCIIOTHOCTHU CPEJBI
BCILICCTB 2. JJabopatopHas pabota

"TUNBl XUMHYECKUX
peakui"
3 Paszpnes 3. Crpoenune HMccaenosars KounrpoJsbHas padora
U CBOMCTBA CTpoeHHue U cBoiicTBa |[«CBoiicTBa
HEOPraHMYEeCKUX |HEOPTraHUYeCKHX HEOPraHMYeCKHUX BellecTB»
BeIIEeCTB BelIeCTB
3.1 |OK 01 |Knaccuduxanus, Knaccupuumposate  |1. Tect «Homenknatypa u
HOMEHKJIATypa 1 HEOpraHUYeCKue Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUue BEIIECTBA B BEILIECTB UCXOJI U3 UX
HEOPTraHUYECKUX COOTBETCTBHH C UX XUMUYECKOUN (OpMYIIBI UITU
BEILIECTB CTPOCHUEM COCTaBJIEHUE XUMHYECKOHN

bopMyJIBI UCXOJIS U3
Ha3BaHMsI BEIECTBA MO
MEKTYHAPOIHOU WIIH
TPUBHUAJILHOU
HOMEHKJIAType».

2. 3amaum Ha pacyer
MacCOBOM JT0JIN (MaccChl)
XUMUYECKOTO AJIEMEHTa
(coenuHeHus) B MOJIEKYJIE
(cmecn).

3. IlpakTryeckue 3agaHus 1o
KJaccuduKaImu,
HOMEHKJIaType 1
XUMHUYECKUM (hopMyiam
HEOPraHMYECKUX BEILECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTrueckue 3aJaHus Ha
OIPEICIICHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTHU BUA
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OK/ Monyas/Paznea/ THNBI OLEHOYHBIX
Ne Pe3yabTar 00yueHust .
IIK Tema MepOoNnpUsATHI
XUMHYECKOU CBSI3U U THUIIA
KPUCTAUINYECKON PEIIETKU
32| OKO01 |Pu3zuko-xumMuueckue|Y craHaBIUBaTh 1. Tect «OcobenHocTH
OK 02 |cBoiicTBa 3aBUCUMOCTb (PU3UKO- |XMMHUYECKHX CBOMCTB

HEOPTraHUYECKUX XUMHYECKHX CBOMCTB |OKCHJOB, KHCJIOT,

BEIIECTB HEOPTraHUYECKUX OCHOBaHUM, aM(POTEPHBIX
BEILIECTB OT CTPOCHUS |THUIPOKCUJIOB U COJICI.
aTOMOB M MOJIEKYJI, @ |2. 3alaHUs HA COCTABJICHUE
TaK>Ke THUIIA YPaBHEHUN XUMUYECKUX
KPUCTAJUTUNYECKOM PEAKILNI C yJacTUeM
pelIeTKH MPOCTBIX U CIOKHBIX

HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHHUHU U
aM(OTEepHBIX TUAPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yIOIUX UX
CBOMCTBA M CITOCOOBI
MOJTy4YECHUS.
3. IlpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3a/1aHUS Ha
CBOWCTBA U NIOJIy4YECHUE
HEOPraHWYECKUX BEIIECTB
3.3 | OK 01 |Uaentudukarus HUccnenoBats 1. ITpakTuko-
OK 02 |HeopraHn4ecKHux KaueCTBCHHBIC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemecTB peakiuu 10 COCTABJIEHUIO
HEOPraHUYECKUX XUMHUYECKUX PEaKIui ¢
BCIIECCTB y4aCTUEM HEOPTraHUYECKUX

BEILIECTB, UCIOJIb3YEMBIX JJIA
UX UJICHTU(DUKAIIH.
2.JIabopaTtopHas padora:
“Unentudukarus
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OK/ Monyas/Paznea/ THNBI OLEHOYHBIX
Ne Pe3yabTar 00yueHust .
IIK Tema MepOoNpPUATHH
HEOPraHUYECKUX BEIIECTB
4 Pa3znen 4. Ctpoenune UcciaenoBars KonTpoabnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |[«CTpoeHNe U CBOIiCTBA
OPraHM4YecKHuX OPraHN4ecKnx OPraHN4eCcKNX BelIeCTB)
BelleCTB BelleCcTB
4.1 |OK 01 |Knaccudukanus, KnaccudunmpoBate  |1. 3amanus Ha coCTaBIeHHE
CTPOCHHE U OpraHuyYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCJIMHECHUH 10 TPUBUAIBHON
OpraHUYECKUX COOTBETCTBHHU C UX WU MEXTYyHApOTHON
BEILIECTB CTPOCHUEM CUCTEMAaTUYECKOU
HOMEHKJIaType.
2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMYyTT
OpraHUYECKUX BEILIECTB
OT/ZICJIBHBIX KJIACCOB.
3. 3aaun Ha ompeeICHUE
npocreitieit hopMyIbl
OPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOTO
cocTana (B %)
4.2 |OK 01 |CsoiicTBa YcranaBnuBaTth 1. 3aganug Ha cocTaBIEHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PU3HUKO- |YPABHEHUM XUMUYECKUX
OK 04 |coenuHenuii XMMHUYECKUX CBOWMCTB |pEaKLHU C y4aCTUEM

OpraHU4eCKUX
BELLECTB OT CTPOCHUS
MOJIEKYJT

OpPraHUYECKUX BEUIECTB Ha
OCHOBAHHUM MX COCTaBa U
CTPOCHHUH.

2. 3agaHus Ha COCTaBJICHUEC
YPaBHEHUN XUMUYECKUX
peaKLui, UUTIOCTPUPYIOLINX
XMMHUYECKHUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUSI TaHHBIX
peaKIMii U TEHETUYECKOU
CBSI3M OPTraHUYECKUX
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OK/ Monyas/Paznea/ THNBI OLEHOYHBIX
Ne Pe3yabTar 00yueHust .
IIK Tema MepOoNpPUATHH
BEILIECTB PA3HbIX KJIACCOB.
3. PacueTHbIe 3a1a4H 110
YPAaBHEHHUSIM PEAKLIHIA C
y4aCTUEM OPTraHMYECKUX
BEILIECTB.
4. JJabopaTopHnas pabota
“IIpeBpamieHus
OpraHUYECKUX BEILIECTB MPH
HarpeBaHuu"
4.3 |OK 01 |MperTuduxanus WUccnenosats 1.ITpakTuko-
OK 02 |oprannyeckux KaueCTBEHHBIE OpPHUEHTUPOBAHHBIE 3aTAHUS
OK 04 |BemiecTB, ux peakuuu 10 COCTaBJICHUIO
3HA4YCHUE U OpraHUYECKUuX XUMUYECKUX PEAKIIUN C
MIPUMEHEHUE B COEMHEHUN y4acTUEM OPTraHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BENIECTB, B T.4.
MIPOU3BOJICTBEHHOM UCIIOIb3YEMBIX ISl KX
NEATEITBHOCTU UACHTU(PUKALMH B OBITY U
YyeJioBeKa POMBIILJIEHHOCTH.
2.JIaGopatopHast padorTa:
“Unentudukarus
OpraHUYECKUX COCTUHEHUN
OTJEJIBHBIX KJIAaCCOB”
5 Pa3zpnea S. XapaxkrTepu3oBaTh
Kunernueckue u  |BJMSIHHE Pa3JIMYHbIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [paBHOBeCHE H
NPOTEKAHUS CKOpPOCTh
XHMHYECKHX XUMHYECKUX
peaxkuuit peakuui
5 |OKO01 |[Ckopocth XapaxkTepu30BaTh [IpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 |xumMuueckux BJIUSIHUE TEOPETUUECKUE 3aJJaHUs Ha
peaKIuil. KOHIICHTpAIUU aHaau3 pakTopoB,
XHUMUYECKOE pearupyroummx BIIMSAIONIMX HA U3MEHEHUE
paBHOBECHUE BEILIECTB U CKOPOCTH XUMUYECKOU

TeMIlepaTyphl Ha

peakuuu. [Ipaktuko-
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OK/ Monyas/Paznea/ THNBI OLEHOYHBIX
Ne Pe3yabTar 00yueHust .

IIK Tema MepOoNpPUATHH
CKOPOCTh XMMHUUYECKUX |OPUEHTUPOBAHHBIC 3aaHUs
peakiui Ha MIPUMEHEHUE TPUHITUIIA
XapaKkTepu30oBaTh Jle-Illarenwve miis
BIIMSHUE U3MEHEHUS |HAXOXKIACHUS HAIpPaBICHUS
KOHLICHTPALIUU CMEILEHUS pAaBHOBECHUS
BEILIECTB, PEAKIIUH XUMUYECKON peakunu v
Cpenbl M TEMIEPaTyphl |[aHAN3 PaKTOPOB,

Ha CMEILICHHE BIIUAIONIUX HA CMEUIEHUE
XUMHUYECKOTO XUMHYECKOTO PAaBHOBECHS
paBHOBECHS

6 Pazgea 6. HUccaenoBarnb
PacTBOpHBI HCTHHHBbIE PACTBOPbI

C 32/IaHHBIMH
XapaKTepUCTUKAMM
6.1 |OK 01 [|ITousTue o Paznuuars uctunueie |1. 3agaum Ha IPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
2. ITpakTuko-
OpPUEHTUPOBAHHBIE
pacueTHbIE 3a/IaHKs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHOMN
NEeSATeNIbHOCTU YeJI0BEKa
6.2 | OK 0l |HccnenoBanue Uccnenosats pusuko- |JlabopaTtopnas padora
OK 04 |cBoiicTB pacTBOpOB |xuMuueckue cBorctpa |“IIpuroroBnenue pactBopos”
VCTUHHBIX PACTBOPOB
II | IIpodeccnoHAIbLHO-OPUMEHTUPOBAHHOE COJIEeP:KAHUE (COoAepKaAHUEe TPUKIIATHOTO
MOYJIS)

7 Paznen 7. OuenuBarb 3ammuTa Keiica (¢ yuerom
Xumus B ObITY U (IIOCJIEACTBHS Oynyurei
NPOU3BOJACTBEHHOH |OBITOBOM M npogeccuoOHAIbLHOMI
AeSITeJIbHOCTH NMPOU3BOJACTBEHHON |AeSITeJIbHOCTH)

YyeJl0BeKa AeSITeJIbHOCTH

yeJIOBeKa ¢ MO3UIUM
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OK/ Monyas/Paznea/ THNBI OLEHOYHBIX
Ne Pe3yabTar 00yueHust .
IIK Tema MepOoNpPUATHH
IKOJIOTHYECKOH
0e30macHOCTH
OK 01 |Xumus B ObITY 1 OueHuBarthb Keiic (¢ yuerom Oyayien
OK 02 |mpou3BOACTBEHHOM |MOCIEACTBUS OBITOBOM [MpodeccuoHanbHOM
OK 04 |mesarenbHOCTH Y TIPOU3BOJICTBEHHON |1€ATEIBLHOCTH)
OK 07 |genmoBeka NEeATEIBHOCTH Bo3MOXHBIE TEMBI KEUCOB:

geJI0BeKa C MMO3UIINN
JKOJIOTUYECKON
0€30MacHOCTH

1. IToTerienue KnumarTa u
BBICBOOOXKIEHHE T'a30BBIX
TUPATOB CO JIHA OKeaHa.

2. Bynyuiue matepuanbl s
aBHa-, MaIlIMHO- U
pruOOPOCTPOCHHS.

3. HoBble MaTepuainl 1Jis
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPaCTUTENBHBIX MPEapaToB
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