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1. MACHOPT PABOYEN IMPOTI'PAMMBbBI YUYEBHOMU
JTUCHUITIJIUMHBI O15.09 XUMUSI

1.1. O6sn1acTh NpUMeHEHUsI POrPaMMbI

PabGouass mporpamma y4eOHOW AWCHMIUIMHBI «XWUMHS» SBISICTCS YacThIO

pOrpamMMbl TOJATOTOBKU KBATM(DUIIMPOBAHHBIX padOUMX U CIyKalux npodeccuu

43.01.09 IloBap, koHAUTED.

Paszpabotana B cootBerctBHE ¢ ®I'OC CIIO.

1.2. MecTo IMCUMILUIMHBI B CTPYKTYpe NPOrpPaMM MOATOTOBKH CIENHAJIUCTOB

CpeaHero 3BeHa: JAUCIUIINHA BXOJUT B 00111€00pa30BaTEIbHBIN ITUKIL.

1.3. Hesn u mu1aHupyeMble Pe3yJbTAThl 0CBOCHUSI JUCITUIITIMHBI

Hean:

dopMupoBaHue y OOy4arOUIUXCS XUMHUYECKON COCTABIISIIOLIEH €CTECTBEHHO -

HAyYHOM KapTHUHBI MHUpPA KaK OCHOBBI TPHUHATUA PEIICHUA B >KU3HEHHBIX U

MIPOU3BOJICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOTO ITOBEICHHUS B PUPOIHOM cpeie.

3agaum IMCUMILIUHBI:

1) chopMupoBaTh TOHUMAaHHWE 3aKOHOMEPHOCTEH MMPOTCKAHHS XUMHUCCKUX
IPOLIECCOB U SIBJIEHUN B OKPYKAIOUIEH Cpee, LUEIOCTHOW HAyYHOW KapTUHBI
MUpa, B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUSA TPOBOJUTH pACYCThl IO XHUMHYCCKUM (opMylaM |
YpaBHEHUSAM XHMHYCCKUX pEaKlUi, TUIAHUPOBATh M HWHTEPIPETUPOBATH
PE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM IPOBEACHUS XUMHYECKHX OKCICPUMEHTAIbHBIX
UCCIICIOBAHUM ¢ COONIOJIEHHEM TMpaBWI  0E301acHOrO  OOpaIIeHHs ¢
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTb YMEHHUS aHAJIM3UPOBAThH, OICHUBATh, IPOBEPITh Ha JOCTOBEPHOCTh U
00001maTh HPOPMAITNIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHUKOB;
5) copmupoBaTh YMEHHSI TPOTHO3UPOBATH MOCICICTBUS CBOCH JCSITCIBHOCTH

U XUMHUYCCKUX IIPUPOAHEBIX, OBITOBBIX U IMPON3BOACTBCHHLIX IMTPOLICCCOB;
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6) chopmupoBaTh MOHUMAHKE 3HAYUMOCTH JOCTHIKCHUN XMMUYCCKON HAYKH U

TEXHOJIOTHH JIJIS1 pa3BUTHS COITUATBHON U TTPOU3BOJACTBEHHOM cdep.

IInanupyemble pe3yabTaThbl 0CBOCHUSI 0011€00PA30BaTe/IbLHOI JUCHUIIIIMHBI B

coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocaoBe PI'OC COO

Koa n
HAHUMEHOBAaHU
e
(¢popmupyembI
X
KOMIIeTeHI U

IlnanupyemMble pe3yJbTaThl 0CBOCHHS JMCIHUIIJIHHBI

Oo0mme

JucuunjanHapHbie

OK 01.
Bri6upath
CIIocoObI
pelIeHus
3a1au
npodeccruonan
bHOU
JESTEIIbHOCTH
MPUMEHUTEIh
HO K
pa3INYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpyAy, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPY10JII00ue;
- TOTOBHOCTH K aKTHBHOU
JEATEIbHOCTU TEXHOJIOTUYECKON |
COLIMAJIbHOU HaIlpaBJIECHHOCTH,
CIIOCOOHOCTh WHUIMUPOBATD,
IJIAHUPOBaTh M CaMOCTOSITEIIBHO
BBIIIOJIHATH TaKYIO AESTEIbHOCTD;

- MHTEpPEeC K pa3In4YHbIM cdepam
PO ECCHOHAIIBHON ~ JCATEIBHOCTH,
OBJageHue YHHBEpPCAJbLHbIMH
y4eOHBIMU MO3HABATEJIbHBIMU
JleiCTBASIMH

a) 0a30Bble JOrHYecKHe AeiCTBHUA:
- CaMOCTOSITEIBHO (POPMYITHPOBATH U
aKTyaJIU3upOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIN
MpPU3HAK  WJIM  OCHOBaHUS  JUIA
CpaBHEHHUs,  Kilaccupukamum U
0000IIICHHS;

- ONpeNeNsiTh LENH JeSATEIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUHU UX
JIOCTHUKEHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUSI B paccMaTPUBAEMBIX
SIBJICHUSIX

- BHOCHUTh KOPPEKTUBBI B
JeSATeIIbHOCTD, OIICHHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM,
OIICHUBATh  PUCKH  TIOCIEACTBUMN
NeATEeIIbHOCTH; pa3BUBaTh
KpeaTUBHOE MBIIIJICHUE npu
pEIIeHNH KU3HEHHBIX MPoOIeM

0) Oa3zoBble HCCAEA0BATEIbCKUE
NeiCTBUA:
- BIAACTh

HaBBIKAMHU  y4eOHO-

- BJIaACTh CHCTEMOM
3HAHUM, KoTOopas
OCHOBOITOJIAraroIIne TTOHSTHS
(XuMu4ecKui DJIEMEHT, aToMm,
9JIEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-
JJNICKTPOHHBIC OPOWTAIM aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIHLHOCTb, CTCTICHb
OKHCIICHHUS, XUMHYECKas CBS3b, MOJIb,
MOJIIpHAsl Macca, MOJISPHBIH 00BeMm,
YIJIEPOAHBIN CKeleT, (pyHKIMOHATbHAS
rpyIa, pajaukail, u30Mepus, U30MepHI,
TOMOJIOTUYECKHH  psii,  TOMOJIOTH,
YTII€BOJOPOIBI, KHCIIOPO/I- u
a30TCOJICpKAIIIHEC COCIUHCHMS,
OMOJIOTUYECKH aKTHUBHBIC BEIICCTBA
(yrnmeBompl, XUpBI, O€IKH), MOHOMED,
TIOJTUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAUHEHUS,
KpUCTAJUTMYECKasi ~ pelieTKa,  THIIbI
XUMHYECKUX PEeaKkiuil (OKUCIUTETHHO-
BOCCTaHOBUTEIIbHBIC, 9K30- u
SHIOTEPMHUUYECKHE, PEAKIUU HOHHOIO
oOMeHa),  pacTBOp,  DJEKTPOJUTHI,
HEAJIEKTPOJIUTHI,  DJIEKTPOIUTHYECKAs
JIACCOLIHAITHS, OKHCIIMTEINb,
BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOM  pPEaKIuu, XUMHUYECKOe
paBHOBecHE€), TEOPUU H  3aKOHBI
(Teopus XAMHYECKOTO CTpOEHUS
OpraHUYECKUX BEIIIECTB AM.
byrtneposa, TEOpHS
3IEKTPOJIUTUYECKON JIMCCOLIMAITUH,
MIEpUOANYECKUI 3aKOH J.
Menneneena, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3BIK XUMHH,
(hakTosIOTHUECKIE CBEJICHUS 0

XUMHNYCCKUX
BKJIIOYAcCT:
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HCCIIEIOBATENILCKOM M MPOEKTHOM
JEATETHLHOCTH, HaBBIKAMH
paspereHus mpooiieM;

- BBISIBIIATH MPUYHHHO-
CJI€ICTBEHHbBIE CBSI3U u
aKTyaJM3UpOBATh 3a71a4y, BbIBUTaTh
TUIIOTE3y €€ PEIICHHs, HaXOJUTh
apryMeHThl i1  JI0Ka3aTelIbCTBa
CBOMX  YTBEPXKICHHUH,  3aJaBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;

- aHaJIM3UPOBaTh IOJYYCHHBIC B
XOJIe pElICHHsS 3a/la4dl Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh ux
JIOCTOBEPHOCTb, MIPOrHO3UPOBATh
HM3MECHCHHE B HOBBIX YCIIOBHSX;

- yYMETh T[EPCHOCHTh 3HAaHUS B
MO3HABATEIIBHYI0 M TPAKTUYECKYIO
00JIaCTH  KM3HEAESATEIbHOCTH, -
yMETh WHTETPUPOBATh 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00J1acTel;

- BbIABHUI'ATb HOBBIC nacu,
npeajaratb OpUrnHajJbHBIC IMOAXO/AbI
" PCUHICHUA,

- CHOCOOHOCTh MX MCIIOJIL30BAHUA B
[O3HABaTEJILHOM H  COLIMAJILHOM
MIPaKTHUKE

CBOWCTBaX, COCTaBe, IMOJYUYCHHUH M
0€e30I1acHOM HCIIOJIB30BaHUU
BOKHEHIITNX HEOPraHHYECKUX u
OpFaHI/I‘IeCKI/IX BCIICCTB B 6LITy nu
IPaKTHYECKOM NEATEILHOCTH
YEJIOBEKA;

- yMeThb BBISBIATH  XapaKTEPHBIC
HpI/ISHaKI/I U B3aHUMOCBI3b I/13y‘-IeHHBIX
IIOHATUH, PUMEHSTh
COOTBCTCTBYIOH_[I/IG IIOHATHUA HpI/I
ONMHMCAaHWH  CTPOEHHS M  CBOWCTB
HeOpFaHI/I‘IeCKI/IX n OpI‘aHI/I‘ICCKI/IX

B€HICCTB U UX npeBpameHI/Iﬁ; BBIABJIATH
B3aHMOCBSI3b XHMHUYECKHUX 3HAHUH C

HNOHATHAMH M IPEICTaBICHUAMHU
IPYrux €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

- YMEThb HCIIOJIb30BATh HAWNMEHOBAHUS
XUMHYECKHUX COEIMHEHUN
MEXIYHAPOJIHOTO COr03a

TeOpeTquCKOﬁ n HpHKJIa,HHOﬁ XUMHNHN
N TPHBUAJIBHBIC HAa3BaAHHA BaKHEHIIINX
BCIICCTB (3TI/IJ'ICH, AllCTHUJICH, TTIMICPUH,

¢denon,  dopManmpaeTua,  YKCyCHAs
KUCIIOTA, TJHIWH, yrapHblii — ras,
erIeKI/ICJ'IBIf/'I ra3z, aMMHaK, TraiicHas

U3BECTh, HETallleHasl U3BECTh, MUThEBAs
CoJla U JIPYTUX), COCTABJIATH (POPMYJIbI
HEOPraHUYeCKUX U  OpPraHUYecKux
BCUICCTB, YpaBHCHHUA XUMHNYECKUX
peakuui, OOBACHATH HUX  CMBICIH;
IOATBCPKIAATh XapaKTCPHBIC
XUMHUYECKHE CBOMCTBa BEIIIECTB
COOTBCTCTBYIOIIIUMHU SKCIICPUMCHTAMU
U 3alUCSIMM YpaBHEHHH XUMHUYECKUX
pEaKIHnii;

- YMCTb YCTaHABJINBATb
MPHUHAIJIC)KHOCTD HN3YUYCHHBIX
HCOPTaHUYCCKUX )51 OpTaHUYCCKUX

BEIIECTB K OINPEJEIEHHBIM KJlacCaM U
rpynmnam COEMHEHU,
XapakTepu3oBaTb ~ HMX  COCTaB M|
BaXHEWIINE CBOMCTBA; ONPEIENATH
BUIBI XUMHUYECKHUX CcBsI3ei
(xoBaJyIeHTHaH, VOHHa,
MeTaJlJIn4yecKasi, BOJOPOJHAs), THIIbI
KPUCTAJNINYECKUX PEIIETOK BELIECTB;
KJ1acCU(UIUPOBATH XUMHYECKHE
peakuuu;

- chopmupoBaTh MNpeACTaBIEHUS: O
MaTepUAIbHOM €IMHCTBE MUpa,
3aKOHOMEPHOCTSIX M II03HAaBAaEMOCTH




ABICHUH MpPUPOJBI; O MeCcTe W
3HAa4YCHUU XUMHHN B CHUCTEMC
€CTECTBEHHbIX HAayK M €€ pOJM B
00ECIeYeHn YCTOHYMBOTO Pa3BUTHSA
YeJI0BEYEeCTBA: B pEIIEHUH Hpodiem
JKOJIOTUYECKOM, DJHEPreTUYEeCKOW U
NUILEBOH 0e30MacHOCTH, B Pa3BUTHH

MEJIULIUHBI, CO3JIaHUU HOBBIX
MaTepuanoB,  HOBBIX  HCTOYHHUKOB
SHEpIuu, B obecrieueHun

PaIMOHATILHOTO MPHUPOAONOIB30BAHNUS,
B (OpMHUpPOBAaHHH MHPOBO33PEHUS U
oOmieil KyJIbTypbl YellOBEKa, a TaKxke
9KOJIOTMYECKH 000CHOBAHHOTO
OTHONICHHUS K CBOEMY 3JI0pOBbIO H
MIPUPOIHOM CPEAE;

- BIQJEThb CHUCTEMONW XHUMHUYECKUX

3HaHUH, KOTOpas BKJIIOYACT:
OCHOBOTOJIAraroime TOHSTHS
(IOTIOMHUTENIBHO K CHUCTEME MOHSTUH
0a30BOro  YpoOBHA) -  H30TOIBI,
OCHOBHOE M BO30Y)XIECHHOE COCTOSHHE
aToma, rUOpUAN3aIUSI ATOMHBIX
opbutanel, xumuueckast cBsa3p (" " wu

nn

,  KpaTHble  CBSI3U),  MOJSIpHAA
KOHIEHTpalLus, CTPYKTypHast Gpopmyia,

U30MepHs (cTpykTypHas,
reoMeTpuyecKas (tmc-Tpanc-
U30Mepusl), THUIIBI XUMHUYECKHX
peaknmii  (TOMO- W TETEpOTCHHBIE,
o0OpaTumble u HEoOpaTUMBIE),
pacTBOpbl  (MCTHHHBIC, JUCIEPCHBIC
CHCTEMBI), KPHUCTaNIOTU/IPATHI,

CTCTICHb  JIUCCOIMAIINH, DJICKTPOJIH3,
KPEKUHT, pUGOPMHUHT); TEOPHUH H
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKUE 3HAHMSI, JeKaIIHe
B OCHOBC ITOHUMAHUA HpI/I‘-II/IHHOCTI/I nu
CHUCTEMHOCTH XHMHUYECKHX SIBJICHMH,
COBpeMeHHI)Ie HpeI[CTaBJ'IeHI/Iﬂ (6]
CTPOCHHHM BelIecTBa Ha aTOMHOM,
MOJ'ICK}’J'IﬂpHOM 158 Ha)IMOJ'ICKy.]'IHpHOM
YPOBHSIX; MIpeICTaBICHUS o
MEXAaHU3MaXx XUMHUYCCKUX peaKuHﬁ,
TEPMOAMHAMHYECKUX M KUHETHUYECKUX
3aKOHOMEPHOCTSIX WX MPOTECKAHHS, O
XUMHYECKOM PaBHOBECHH, AUCIIEPCHBIX
cucTeMax, (DaKTOJOTUYECKHE CBEICHUS
O CBOWMCTBax, COCTaBe, MOIYYCHHH H
0e301macHOM HCIIOJIb30BAHUH
BaKHEHIITNX HEOPTaHUYECKUX 31
OpFaHquCKHX BCIIICCTB B 6I)ITy n




HpaKTquCKOﬁ JCATCIIBHOCTH
YCJIO0BCKaA, 06H_[I/IX HAaYYHBIX ITPUHOHUITAX
XHUMHUYECKOI'o IIpOU3BOJACTBA (Ha

npuMepe IIPOU3BOJCTBA CEepHOU
KHCJIOTBHI, aMMMaKa, METaHoJ1a,
nepepabotkun  HedTH); -  YMETh

IPOBOJUTH PACcUeThl O XHUMHUYECCKHM
(dbopMyliaM U ypaBHEHUSM XUMUYECKUX
peakimii c UCTIOJIb30BaHUEM
¢u3nvyeckux BeIMYMH (Macchl, o0beMa
ra3os, KOJINYECTBA BEIIIECTBA),
XapaKTepU3YIOIIUX BEIIIECTBA c
KOJINYECTBEHHOH 9 CTOPOHBI: PacyeThI
o HAaXOKIEHUIO XUMHYECKON
(GopMyJIBl BEIIECTBA; PAcUEThl MAaCChI
(oObema,  KOIM4YECTBA  BEIIECTBA)
NPOJAYKTa PEaKIMH, €CIH OJHO U3
UCXOIHBIX BEIIECTB JaHO B BHUJC
pacTBopa C OIPEIEIICHHOW MacCOBOM
JIOJIEl PACTBOPEHHOrO BEIIECTBA WU
JAHO B H30BITKE (MMEET IPUMECH);
pacdeTl MacCOBOW WU OO0OBEMHOU
JOJM  BBIXOJAa MPOAYKTa PpEaKIuH,
pacueTsl TeroBoro 3ddexra peakuui,
00BEMHBIX OTHOIICHUH Tra3oB; - YMETh
BBISIBJISITH  XapaKTEPHBIC MPHU3HAKA H
B3aUMOCBSI3b ~ WM3YYCHHBIX  IOHATHH,
PUMEHSTH COOTBETCTBYOIINE TTOHSTHS
IpU ONUCAHUU CTPOCHHS W CBOKCTB
HEOPTaHWYECKUX W  OPTaHHYECKUX
BEIIECTB M MX MPEBPAILCHU; BBISBISTH
B3aMMOCBSI3b XWMWYECKUX 3HAHUU C
HNOHSATUSAMH M TPEJCTaBICHUSIMHU
Opyrux  npeaMmMeToB  Juis  Oosee

OCO3HAaHHOI'0 IIOHUMaHUA n
00BACHECHUS CYIIHOCTHU MAaTCPUAIBHOTO
CINHCTBA MHpa; HCIIOJBb30BAaTh

CHUCTEMHBIE XUMHWYECKHE 3HAHHUA I
00BsACHEHUS u IIPOTHO3UPOBAHHUS
SIBJICHWM, HMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

- YMETh HCIOJb30BaTh HAMMEHOBAHUSA
XUMHUYECKUX COCJIMHEHU
MEKTYHAPOIHOTO coro3a
TEOPETUYECKON M NPUKIATIHOW XUMHHU
W TPUBHAIbHBIE HA3BAHUS BEUIECTB,
OTHOCSILIMXCA K M3Y4YEHHBIM KjaccaM
OpPraHMYeCKUX W  HEOPraHU4YEeCKHX
COCIUHECHMI; HCITOIB30BaTh
XUMHYECKYIO CHUMBOJIMKY IS
coctaBieHus (HOpMyNT HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX "




CTPYKTYPHBIX (pa3BepHYTBHIX,
COKpAILEHHBIX M CKEJETHBIX) (OpMyI

OpPraHMYECKHUX BEIIECTB; COCTaBIISAThH
ypaBHEHUsI XMMHYECKUX pEakuuil u
pacKpbIBaTh ux CYIIIHOCTbD:
OKHCITUTEIBHO BOCCTaHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTaBIICHUS
3JIEKTPOHHOTO OajlaHCa ATUX PEaAKIU;
peakuuii MOHHOTO OOMEHa IMyTeM
COCTaBJICHUS ux MOJTHBIX u
COKpAIICHHBIX HOHHBIX YPaBHEHHIA;
peakuuii ruaponusa, peakuuit 10
KOMIUIEKCO0Opa3oBaHusi (Ha MpuMepe
TUAPOKCOKOMILIEKCOB [UHKA u
ATIOMUHUS); MOJITBEPKIaTh
XapakTepHble XUMHUYECKHE CBOMCTBa
BEIIIECTB COOTBETCTBYIOIIUMU
SKCTIIEPUMEHTAMH u 3aMUCsIMU
ypaBHEHUN XUMUYECKUX PEaKIUi;

- yMETh KJIacCU(UIIUPOBATH
HEOPraHUYECKUe W  OpraHu4ecKHe
BEIIECTBA W XHMHYECKHE PEAKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS
U KpUTepUU JUIA  KJIaccu(UKaIim
U3y4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapaKTepU30BaTh COCTaB U BAYKHEUIIINE
CBOMCTBa BEIIECTB, MPUHAICKAIINUX K
OTIpEeNICJICHHBIM KJIaccaM M TpyImam
coequHeHWil  (IIpOCThie  BEUIECTBA,
OKCH/IBI, TUAPOKCH/IBI, coJIu;
yIAEBOIOPOABI,  TPOCTBhIe  AUPHI,
CIUPTHI, (PEHOJIBI, aJIbAECTUIbI, KETOHBI,
KapOOHOBBIE  KHCIIOTBI,  CIIOKHBIE
3(Upbl, KUPBI, YIJIEBOABI, AMHUHBI,
AMUHOKHCIIOTBI, O€NKH); MPUMEHSThH
3HaHUSI O COCTaB€ MW CBOMCTBax
BEIIECTB i1  HKCIEPUMEHTAIbHOU
MPOBEPKH  TUIMOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEN MPOTEKaHUs
XUMHUYECKUX peakuui "
MPOTHO3UPOBAHUSI BO3MOYKHOCTEH HX
OCYIIECTBIICHUS,

- YMETh MOATBEPK/IaTh Ha KOHKPETHBIX
nmpuMepax  XapakTep  3aBUCHMOCTH
peaKunoOHHON CIIOCOOHOCTH
OpPTraHUYECKUX COCTMHCHU I oT
KpaTHOCTU M THUIMA KOBAJICHTHON CBS3U
(" " m""), B3AUMHOTO BJIUSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYIIaX; a TaKXke
oT 0coOeHHOCTEeH peanu3anuu
Pa3IUYHBIX MEXaHHU3MOB MPOTEKaHUS
pEeaKIHnii;




- YMETh XapaKTEPHU30BaTh AJICKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y)XKJICHHOM COCTOSIHUM) M HOHOB
XAMUYECKHX djleMeHToB 1 - 4
nepuonoB Ilepuoanyeckord CUCTEMBI
J.M. MeHueneeBa M WX BaJICHTHBIC
BO3MOKHOCTH, UCIIOJIb3YA MOHITHUS "s",
"p",  "d-snektponHble"  opOuTaH,
SHEPTeTUYECKUE YPOBHH; OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX
MMM COEIWHEHUU 1o mnepuoaam u 11

rpynnam;

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
cpeacTBa
MIOMCKa,
aHanm3a U
UHTEpIIpEeTaLU
u
uH(popMaluu
u
UH(pOpPMaLMOH
HbIE
TEXHOJIOTHH
s
BBITIOJTHEHUS
3aja4
npodeccuonan
BHOU
JeSITEIIbBHOCTH

B o0sacTH UEHHOCTHM HAY4YHOIO
NO3HAHMSA:

- c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKl U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOIO Ha JHAJIOre KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEro MecCTa B IIOJHKYJIbTYPHOM
MHUpE;

- COBEPILEHCTBOBAHUE S3BIKOBOW U
YUTATEIbCKOMN KYJIbTYpbI KaK
CpPEACTBA B3aUMOJCHUCTBUS MEXIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HAaHME IIEHHOCTH Hay4HOU
NEeSATEIbHOCTH, TOTOBHOCTb
OCYLIECTBIIATh MPOEKTHYIO u
HCCIIEIOBATENICKYIO  JESATEIBbHOCTD
WHIABHUAYAIbHO U B IPYIIIIE;

OsBJianenue YHUBEPCAJIbHbIMHU
yueOHBIMU MO3HABATEJLHLIMH
NeHCTBHAMU:

B) pa6ora ¢ undopmanmeii:
- BIAJACTh HAaBBIKAMHM MOJIYYEHUS

uHpopmanuu n3 HMCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSTEIBLHO
OCYHIECTBJIATh  IIOMCK,  aHaju3,

CHCTEMaTHU3allui0 U MHTEPIIPETALIUIO
nHbOpMAIMY pa3IUYHBIX BUIOB W
¢bopM npencTaBieHMs;

- CcOo3JaBaTh TEKCTHI B Pa3IUYHBIX
¢dopmarax ¢ y4eTOM Ha3HAUYEHUS
WHGOPMAIINY U TIETICBON ayIUTOPHH,
BbIOMpas  ONTUMalbHYIO  (GopMmy
MIPEJICTaBICHHUS U BU3yaH3alliH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(OpMAIumu, ee
COOTBETCTBUE MIPaBOBBIM u
MOPaJIEHO-ITHYECKUM HOpMaM,

- YMEThb IUIAHMPOBAaTH M BBINOJIHATH
XUMHUYECKHN OKCIIEPUMEHT
(npeBpallleHUs OPraHUYECKUX BELIECTB
IIPY HAIPEBAHMM, [10Jy4YEHUE DTUICHA U
U3Y4EHUE €ro CBOMCTB, Ka4ECTBEHHBIE

peakiuu Ha albJerujbl, Kpaxmal,
YKCYCHYIO  KHUCIIOTY;  JIeHaTypalus
OeKOB TMpH HAarpeBaHHH, LIBETHBIC

peakuu O€JIKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OMNPEIENATh Cpexy
BOJHBIX  pPAacTBOPOB, KaueCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- U
XJIOPUIAHUOHBI, HA KAaTHOH aMMOHUSI,
peliaTh SKCHEpUMEHTAIbHBIE 3aJa4u
no temam "Mertamubl" u "Hemeramist")
B COOTBETCTBUU C MPaBUIAMU TEXHUKU

0€30MacHOCTH NpU  OOpalleHHH C
BEIIECTBAMHU u 1a00paTOPHBIM
o0opynoBaHUEM; MIPEACTABISITh
pe3yibTaThl XUMHUYECKOTO
JKCIiepuMeHTa B (opme  3amucu
ypaBHEHUH COOTBETCTBYIOLINX

peakuuii 1 GopMyIMPOBATH BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAIU3UPOBATh XUMHUYECKYIO
UH(POPMALIKIO, MTOJIyYaeMyl0 U3 Pa3HbIX

HCTOYHUKOB (cpencts MacCOBOM
uHpopmanuu, cetb VHTepHeT W
JApyrue);

- BJIAJETh OCHOBHBIMM METOAAMH
HAayyHOTO  I[O3HAHUS  BEIIECTB H
XUMHUYECKHX sBIEHUN (HaOIIoAeHue,
H3MepeHue, AKCIIEPUMEHT,
MOJIETUPOBAHUE);

- yMeTb TMPOBOJUTH pacyeTbl IO
XUMHAYECKUM (OpMyJiaM U YpaBHEHHSIM
XUMHYECKUX peakuuii c
HCIIOJIb30BaHUEM buznyeckux

BCJIMYHMH, XapaKTCPU3IYIOIINX BCHICCTBA
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- WCTIOJIH30BATh cpeacTaa
MH(POPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pelieHun KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3aaq c
coOIr0IeHrEM TpeOoBaHUI
PrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, THTUCHBI,
pecypcocOepekeHusi, MPaBOBBIX U
THYECKUX HOPM, HOPM

nH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS
u 3aIUTEI uHpOpMaInH,
nH(pOpPMAITMOHHOM 0€301acHOCTH
JTUYHOCTH;

C KOJINYECTBEHHOM CTOPOHBI: MAacCHl,
o0beMa (HOpMaJIbHBIE YCJIOBHUS) ra30B,
KOJINYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTEMHbBIE XUMHUYECKHE 3HAHMS JUIs
IOPUHATHS PpEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C
BEILECTBAMU U MX IIPUMEHEHUEM;

- YMETh CaMOCTOSITEJIbHO IUIAHUPOBATh
U IIPOBOJIUTH XUMUYECKUH
9KCIIEPUMEHT (IIOJIyYE€HHUE U HU3yUYECHHE
CBOWCTB HEOPraHMYeCKuX U
OpPraHMYECKUX BEILECTB, KAUECTBEHHBIE
peaKkuyu YriaeBOJOPOJOB Pa3IMUHBIX
KJIACCOB U KHCJIOPOACOIAEPKAILUX
OpPraHMYeCKHUX  BEIIECTB,  peEIlIeHHE

OKCIICPUMCHTAJIbHBIX 3aga4 10
pPAaCIO3HABaHUIO HEOPraHWUYECKHX H
OpPraHUYECKUX BELIECTB) C

coOyiroJiecHHeM TpaBwil  0€30MacHOrO
oOpareHus c BEILIECTBAMU u
1ab0opaTOPHBIM o0opyoBaHuEM,
(GbopMyIHpOBaTh ILETH HCCIEIOBAHHUS,
NPEJOCTABIIATE B Pa3IMYHON (popme

pe3yabTaThl AKCIIEPUMEHTA,
AHAJIM3UpPOBAaTh U OIEHUBATH  HUX
JIOCTOBEPHOCTH;

- yMETh OCYULIECTBIISATh
LEJICHANPABICHHBIN TIOUCK
XUMUYECKON uHbopMaIuu B

pa3IMYHBIX HMCTOYHHMKAX (Hay4yHas U
yuyeOHOHay4Hasi JUTeparypa, CpeicTBa

MacCOBOM uH(popMaluu, CEeTh
WHTepHer u apyrue), KpUTHYECKH
AHAJIIN3UPOBATH XUMHUYCCKYTO

uHpopMaInio, TepepadaThiBaTh €€ U
HCIIONIb30BaTh B COOTBETICTBHU C
MOCTaBIICHHOW yueOHOM 3a1aueii;

- BIIaJACTh CUCTEMOH 3HAHUM O METOJax
Hay4HOTr' 0 MMO3HAHMS SIBICHUM
MIPUPOIBI, HCIIOJIb3yEeMBbIX B
€CTECTBEHHBIX HAyKax W YMEHUSIMU
MPUMEHSTh TH 3HAHHUSI npu
JKCIIEPUMEHTAIIbLHOM HCCIIEJOBaHUH
BEIIECTB Hu 1A 00BsCHEHUS
XUMHUYECKUX  SBJICHHH,  HMMEIOIIHNX
MECTO B TPUPOJAE  MNPAKTUYECKOMN
JIeITEIbHOCTH YyeJoBeKa u B
MOBCEIHEBHOMN JKU3HH;

OK 04.
O¢ddexTuBHO
B3aUMOJCHUCTB
OBaTh 51

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIIPEIEJICHUIO;

-OBJIa/ICHHE  HaBBIKAMH  y4eOHO-

- yMeThb IUIAaHUPOBAaTb U BBIOJIHATH
XUMHAYECKHH AKCIIEPUMEHT
(mpeBpalleHus OpraHMYeCKNX BEIECTB
MIpY HarpeBaHWM, MOJIyY€HHE ATHIIEHA U
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paboratb B
KOJUJICKTUBE U
KOMaH/1e

HCCIIEIOBATENIbCKOM, MPOEKTHON |
COLIMAJIbHOM AeSITeIbHOCTH;
OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
JeHCTBUSIMU:

0) COBMeCTHAasI 1eITeJIbHOCTD:

- NOHMMAaTb U  HUCIOJIb30BaTh
MPEUMYILLECTBA KOMaHIHO! 51
WHIUBUAYAIBHON paboOThI;

- TI[PHUHUMATh LEJIA COBMECTHOH
NEeATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJAMHHUPOBATH JIEUCTBUS MO €€
JOCTH)KEHHMIO:  COCTABJIATh  IUIAH
JNEUCTBUM, paclpenciaTh pojd C
Y4ETOM MHEHHU YYaCTHUKOB
00CYyXKIaTh PEe3yNIbTaThl COBMECTHOMN
paboTHI;

-  KOOPJIMHUPOBATh U BBINOJIHATH
paboTy B YCIOBUSAX pPEaJIbHOTO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBIISATh MMO3UTUBHOE
CTpaTernyeckoe MOBEJICHUE B
Pa3IUYHBIX CHUTYalHsIX, HPOSBISITH
TBOPYECTBO M BOOOpa)keHHe, OBIThH
HHUIAATUBHBIM OBnanexue
YHUBEPCAIbHBIMH  PETYJISATUBHBIMU
JICACTBUSAMMU:
I) NpPHHSATHE
JIOJeH:

- IPUHUMATh MOTUBBI U APTYMEHTHI
ApYruX  JIIOAEM NpU  aHauu3e
pEe3yIAbTAaTOB JEATEIbHOCTH;

- TpU3HABaTh CBOE TMPABO U IPABO
JPYTUX JII0/Iel Ha OIIHOKH;

- pa3BHUBaTh CMOCOOHOCTH MMOHUMATH
MHUp C TO3ULUHU APYTOro YEIOBEKa;

ced1 HW JPyrux

W3Y4YEHHE €r0 CBOMCTB, KaueCTBEHHBIE
peakuuMyd Ha a’bACTHABI, Kpaxmall,
YKCYCHYIO  KHUCIIOTY;  JIeHaTypalus
OCTIKOB TpH HarpeBaHHM, I[BETHHIC
peakuuu OENKOB; MPOBOJIUTH pPEaKLUU
MOHHOTO OOMeEHa, OIpeneNsiTh Cpery
BOJHBIX  pAacTBOPOB, KauyeCTBEHHBIE
peaknuu Ha cynbdar-, kapboHaT- U
XJIOPUJIAHUOHBI, Ha KAaTHOH aMMOHMUS;
pemaTh SKCIEpUMEHTAIBHBIC 3a/1a41
no temam "Metamuel" u "Hemeranmasr")
B COOTBETCTBUU C NMPaBHJIAMH TEXHHUKH
0e30macHOCTH TpU  OOpalleHuH ¢
BEILIECTBAMU 51 1a00paTOPHBIM
0o0opynoBaHuEM; MPEJICTaBIISTh
pe3yabTaThI XUMHUYECKOTO
JKcIiepuMeHTa B (opme  3amucu
ypaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GopMyIHpPOBATH BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB;

-yMEeTh CaMOCTOATEIbHO IUIAHUPOBATH
u MIPOBOJINTH XUMHYCCKUAN
9KCIIEPUMEHT (MOJIy4eHUE U H3y4YCHHE
CBOMCTB HEOPraHUYECKHUX "
OpPraHMYECKUX BEIIECTB, KAUECTBEHHBIE
peakuuy YrieBOAOPOJOB pa3IMYHbIX
KJIACCOB M KHCIOPOJCOAEPIKAILIUX
OpPraHMYECKHUX  BEIIECTB,  pEIICHHE
JKCIIEPUMEHTAIBHBIX 3aaq 1o
pacro3HaBaHUIO HEOPTaHWYECKHX U
OpraHUYeCcKuX BEIIECTB) C
coOJIO/ICHHEM TIpaBWJI  OE30MaCHOTO
oOpaimieHuss ¢ BeIIECTBAMH |
1a00paTOPHBIM 000py/10BaHuEM,
(bopMyIMpOBaTh LEIM HUCCIEI0BaHMS,
MPEOCTABIATE B PA3IUYHON (popme
pe3yibTaThl JKCIEPUMEHTA,
aHaTM3UpOBaTh W  OIIGHWBaTh  UX
JIOCTOBEPHOCTB;

OK 07.
CopericTBoBar
b COXPaHEHHUIO
OKpY’KaIOIIEH
cpepl,
pecypcocbepe
KEHUIO,
MPUMEHSITh
3HAHUS
U3MEHEHUU
KJIMMaTa,
MIPUHIIUAIIBI
OEPEKITUBOTO

00

B obJacTH
BOCIIUTAHHSA:
- c(hOpMUPOBAHHOCTH
9KOJIOTMYECKON KYJIBTYpBI,
MMOHMMaHUE BJIMSHHUS  COLIMAJIBHO-
SKOHOMMUYECKHUX  IPOLIECCOB  Ha
COCTOSIHUE MIPUPOTHOMN 51
COLIMAJIBHOW  CcpeAbl, OCO3HAaHHE
rJ100aJIbHOTO xapakrepa
9KOJIOTMUECKUX npobiem; -
IUIAHUPOBAaHUE U OCYILIECTBIICHUE
JEUCTBUN B OKpYXKaloLleH cpelne Ha
OCHOBE 3HAHUS 1EJIEH YCTOMYHBOTO

IKOJOIrH4€CKOro

- copmupoBaTh MPEACTABIECHUSA: O
XUMHUYECKON COCTaBIIAIOLIEHN
€CTECTBEHHOHAyYHOM KapTUHBI MHpa,
poIM XMMHMM B IIO3HAHUU SIBJICHUH
MIPUPOJIBI, B dbopMupoBaHUU
MBIIJIEHUSI U KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOM IPaMOTHOCTH,
HE00X0AuMOMH TUISL peleHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKU
00OCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOM Cpefe;

- yMeTb  coOmoojaTh  IpaBuiIa
9KOJIOTUYECKU 11e51€C000Pa3HOro
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MPOU3BOJICTBA,
3P PEeKTUBHO
JIEUCTBOBAThL B
Ype3BbIYAHBI
X CUTYalUsIX

pa3BUTHSL YEJIOBEYECTBA; AKTUBHOE
HENPUATUE ACHUCTBUM, MPUHOCIIIUX
BpEIl OKPYXaIOIIEH cpee;

- YMEHHE MIPOrHO3UPOBATH
HEOJaronpusTHbIE  AKOJOTUYECKHE
MMOCJIEICTBUS NpeANPUHUMAEMBIX
JIEWCTBUI, IPEIOTBPAILIATh HX;
pacuupenue OITbITA
JIeSITEILHOCTH 9KOJIOTHYECKOH
HAINpPABJIEHHOCTH;

- OBJAJCHUE HaBBIKAMHU Yy4eOHO-
HCCIIEA0BATENIbCKOM, IPOEKTHON H
COLIMAJIHOM JeSITEIIbHOCTH,

MOBEACHUS B OBITY U  TPYAOBOM
NEeATEIbHOCTH B IEJAX COXpaHEHUs
CBOErO 3JI0POBbSl M  OKpYyXKarouien
MIPUPOTHOM Cpelbl; YUYUTHIBATD
OMAacHOCTh BO3JCUCTBUSL Ha JKUBBIC
OpraHU3Mbl OIPE/CIICHHBIX BEIIECTB,
OHUMas CMBICIT MOKa3aTest
MpeIeIbHON JIONyCTUMOM
KOHLICHTpaLUu;

- yMETh MIPOTHO3UPOBATb,
QHAJIM3UpOBaTh U OLEHHBaTh C
MO3UIUH IKOJIIOTUIECKOM O€30TTaCHOCTH
MOCJIE/ICTBHS ObITOBOM u
MIPOU3BOICTBEHHOM JeSATETbHOCTH
YEJIOBEKa, CBSI3aHHOW C TepepaboTKOn

BELIECTB; HCIIOJIb30BaTh IOJyYCHHBIE
3HAaHUSL Ul [PUHATHAS TPAMOTHBIX
pemieHnid mpoOJIeM B CHTYaIWsX,
CBSA3aHHBIX C XUMUEH;

- yMETh  OCO3HaBaTb  OIIACHOCTH
BO3JICUCTBUSI HA JKUBBIE OpraHU3MBbI
ONPEACIICHHBIX  BEUIECTB, MOHUMAs
CMBICJI IOKa3aTesst IpeaeIbHON
JONyCTUMOM KOHIEHTPAaLHH, u
HNOSICHSATh HAa TpUMEpax CIOCOOBI

YMCHBIICHUSA W MNPCAOTBpAIICHUA HX
BpPCAHOT'O BO3,I[€I‘/'ICTBI/I$I Ha OpraHu3m
YCIOBCKaA.

[K 1.1.
Opranun3oBbIB
aTh
MOJITOTOBKY
pabounx MecT,
000pyI0BaHUS
, CBIPbS,
MaTepHaoB
TUIst
MIPUTOTOBIICHU
s
nosrydadpukar
OB B
COOTBETCTBUU
c
UHCTPYKITUSM
u u
periaMeHTaMu

IK 1.2.
OcymecTBisT
b 00paboTKy,
[IOJATOTOBKY
OK30TUYCCKUX
5! peaxkux

OsBianenue YHHMBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJLHLIMH
NeHCTBHAMM:

B) pa6ora ¢ undopmanmeii:
- BIAJACTh HAaBBIKAMHM MOJIYYEHUS

uHpopmanuu n3 HUCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIBHO
OCYHIECTBJIATh  IIOMCK,  aHaju3,

CHCTEMaTHU3allli0 U MHTEPIIPETALIUIO
nHGOpMAIMY PA3IUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- CO3[aBaTh TEKCThI B Pa3IMYHBIX
dopmarax ¢ y4eTOM Ha3HAUYEHUS
nHGOpPMAIINU U TIETICBON ayTUTOPHH,
BbIOMpas  ONTUMAJbHYIO  (GopMy
MIPEJCTABIICHNUS U BU3yaTH3aIlN;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(QOpMAIUH, ee
COOTBETCTBUE MIPaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIOJIb30BATh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
pereHu KOTHUTHBHBIX,

- YMCThb IUJIAHUPOBATb U BbIIIOJHATDH
XHUMHYCSCKHI OKCIICPUMCHT
(HpeBpaH_leHI/IH OpTraHU4YC€CKUX BCIICCTB
IIpH Harp€BaHWu, MOJIY4CHHUEC OTHUIJICHA U
HU3YUCHUC CTO CBOfICTB, Ka4C€CTBCHHLBIC

peakuuMu Ha aibAETHAbI, Kpaxmall,
YKCYCHYIO  KHCIIOTY;  JIeHaTypauus
OelKOB TMpH HAarpeBaHWM, LBETHBIE

peakiuu OeNKOB; MPOBOIUTH PEAKIIUU
WOHHOrO OOMEHa, ONpeNeNsTh Cpeny
BOJAHBIX  pPAacTBOPOB, KayeCTBEHHBIE
peakuuun Ha cyiabdar-, kapOoHaT- U
XJOPUAAHUOHBI, Ha KaTHOH aMMOHWUS;
pemaTh JKCIIEpUMEHTAIbHBIE 3a7auu
no Temam "Metamibl" u "Hemeranms")
B COOTBETCTBHUH C TPABWIAMH TEXHHUKHU

0€30MacCHOCTH  NpH  OOpallleHuu ¢
BEILIECTBAMH " 1a00paTOPHBIM
000pyIOBaHUEM; NPECTaBIIATh
pe3yNIbTaThI XUMHUYECKOTO
9KcnepuMeHTa B (opme  3amucu
YpaBHEHUN COOTBETCTBYIOLIUX

peakiuii 1 GopMyIUpOBaTh BHIBOBI Ha
OCHOBE ITHX PE3YJIbTaTOB;
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BUJIOB CHIPBSI:
OBOIIIEH,
rpu0oOB, PHIOHI,
HEpPBIOHOTO
BOJIHOTO
CBIPBS, IUYH.

[TIK 1.4.
OcymiecTBisT
b pa3paboTKy,
a1 TaInIo
pelentyp
nonyhadpukar
OB C YYeTOoM
noTpeOHOCTEN
pa3IMYHbIX
KaTeropuiu
noTpeoduTenei
, BHIOB U
bopm
00CITy>)KMBaHU
s

KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a7a4 c
cOOIroIeHUEM TpeboBaHU
SPrOHOMHUKH, TEXHUKH
0e30I1acHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MTPaBOBBIX H
ITHYECKUX HOPM, HOPM

nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIaJICTh HABBIKAMH PACIO3HABAHHUS

u 3aIUTHI uHpopManuy,
HH(pOpMaAITMOHHOM 0€301acHOCTH
JMYHOCTH;

- YMeTh aHAIM3UPOBATh XUMHUYECKYIO
UH(POPMAIIHIO, TTOIYYaeMYI0 U3 Pa3HBIX

HCTOYHUKOB (cpencts MacCOBOM
unpopmanuu, cetb HHTEpHET WU
apyrue);

- BIAJETh OCHOBHBIMH METOJAMH
HAay4yHOrO  ITO3HAHUSA  BCINECTB M
XUMUYCCKHX SBJICHUK (HAOJ0/ICHHE,
H3MepeHHue, IKCIIEPUMEHT,
MOJICJIMPOBAHUE);
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Buj yueOHoi1 padoThI O0bem
4acoB

O0bem 00pa3oBaTeIbHON NPOrPaMMbl THCHUTLINHBI 138
B TOM 4HcCJIe:
OCHOBHOE cojIep:KaHue 136
BT. Y.
TEOPETHYECKOE 00yUeHUe 38
NPAaKTUYECKHUE 3aHATHS 30
B T.4. KOHTPOJIbHBIC PAOOTHI 10
71a00paTOPHBIE 3aHITHS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue 38
BT. Y.
TEOpETUUECKOe 00yueHue 8
MPAKTUYECKHUE 3aHSITUS 20
71a00paTOPHBIE 3aHATHS 10
CamocrosiTesibHast pabora 2
IpomexyTounas arrecTanus (quddepeHINPOBAHHBINI 3a4eT) 2
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2.2. TemaTu4eckuil IJIaH U copep:kaHue ydeOHoH qucuunanubl XUMUSA

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue y4eOHOro MaTepuasia, 1adopaTopHblie padoThI U
NPaKTHYEeCKHE 3aHATHUS, CAMOCTOSITe/IbHAS padoTa o0yUuaromuxcs

O0beM
4acoB

Dopmupyemblie
KOMIIeTeHIM U

1

2

4

OCHOBHOE cO/Iep:KaHue

102

Pa3nes 1. OcHOBBI CTPOEHHSI BelecTBa

Tema 1.1. Crtpoenune aTOMOB
XHMHUYECKMX 3JJIEMEHTOB M TMpHpojaa
XHMHMYECKOH CBSI3U

OcHOBHOE co/lep:KaHue

Teopernueckoe odyueHue:

CoBpeMeHHAsT MOJICNIb CTPOCHHUS aToMa. DJIEKTPOHHAsI KOHPUTYpaIlrs aroma.
Krnaccudukanuss XUMUYECKHX 3JIEMEHTOB (s-, P-, d-aimemeHThI). BaneHTHbIC
9JIEKTPOHBL. BaneHTHOCTh. DNEKTpOHHAs MPUPOAA XUMHUYECKON CBS3H.
DnekTpooTpuuareabHOCTh. KoBaneHTHass CBSI3b, €€ pPa3sHOBUIAHOCTH U
MEXaHU3Mbl 00pa3oBaHus (OOMEHHBI W JOHOPHO-aKIEeNnTOpHbIN). HMonHas
cBA3b. Meraunueckass CBs3b. BonopoaHas cBs3b. MeXMOIEKyIsipHbIE
B3aUMOJICVCTBHS.

N3oTombl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpUIU3aIIns
aTOMHBIX opOuTasei.

IIpakTHYecKHe 3aHATHSA:

Pemrenue npakTUuecKuX 3a1aHUI Ha COCTABIIEHUE JIEKTPOHHO-TPAPUIECKUX
¢dbopmyn snemenToB 1-4 neproos. Pemenne 3a1anuii Ha UCTIONB30BAHKE
XMMHYECKOM CUMBOJIMKHA M HA3BaHUW COCTMHEHUI 110 HOMEHKJIAType
MEKIYHAPOIHOTO COI03a TEOPETUYECKON U IPUKIIAIHON XUMHUU U
TPUBUATLHBIX Ha3BaHUMU ISl COCTABIICHUS] XUMHUUECKHUX (PopmMyI
JBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYIb()UI0B, TUAPUIOB U T.II.) U APYTUX
HEOPraHWYECKUX COCAMHEHUN OTJIETbHBIX KJIACCOB.

OK 01

Tema 1.2. Ilepuoamyeckuii 3aKOH H
Tabiuua .. MenjaesieeBa

OcHoBHOe coaepkaHHe

Teopernueckoe o0yueHue:

[lepuonuueckas cucrema xumuyeckux diemeHToB .M. Mengeneesa.
Ousnueckuit  cMmbicn  Ilepuogmyeckoro  3akona .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3zyeMbIX
UMH TIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJOKEHUEM

OK-01
OK -02
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XMMHYECKOro 3jieMeHTa B llepmoamueckoin cucreme. MUpPOBO33pEHUECKOE U
HayuyHoe 3HadyeHue Ilepuommnueckoro 3akona JI[.MI. MenneneeBa. IIporuossi
J.. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKHUX AJIeMEHTOB. 2 17 Pemienue
MIPaKTUKO-OPHUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUil Ha XapaKTepU3alhio
XUMHAYECKHX DJIEMEHTOB «MeTalinuecKkue / HeMeTaNIM4ecKue CBOWCTBA,
ANEKTPOOTPHULATETLHOCTD U CPOJCTBO K JIEKTPOHY XMMHUECKUX 3JIEMEHTOB B
COOTBETCTBUE C MX DJJEKTPOHHBIM CTPOGHHEM U  IIOJIO)KEHUEM B
IIEpUONYECKON CHUCTEMe XUMUYECKHX 1eMeHToB J[. M. MenneneeBay.

Pa3nen 2. XuMuyeckue peaknuu

12

Tema 2.1. Tunbl XMuMHYECKUX peaKmuii

OcHoBHOE co/lep:KaHue

Teopernueckoe o0ydyenune:
Knaccudukanus u TUIIBI XUMHUECKUX PEaKLHMi ¢ yyaCTHEM HEOpraHMYecKuX
BeuiectB. CocTaBlieHHE YPAaBHEHMHM peakUMid COEAMHEHMsS, pa3IOKEHus,
3aMelleHusi, oOMeHa. YpaBHEHMs peaklUil TOpeHHs, HOHHOro oOMeHa,
OKHCJICHUSA-BOCCTAHOBJICHHS.

I[IpakTnyeckue 3aHATHA:

CocraBiieHHe ypaBHEHUN peaklUUid COECIUHEHMS, Pa3JO0XKEHHS, 3aMelleHus,
oOMmeHa. Pacuer KONMYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX BEIIECTB U
MPOAYKTOB peakuuu. Pacdyer KOJMYECTBEHHBIX XapaKTEpPUCTUK MPOAYKTa
peaKkiMM COEJUHEHHUS, €CIM OJHO U3 BEIIECTB JAaHO B M30BITKE W/WIH
COJIEpKUT mpumecH. PacueT maccoBoil miM 00bEMHON J0IM BBIX0/1a IPOIYKTA
peakiMu COEAMHEHHUS OT TEOPETUYEeCKH BO3MOXHOro. Pacdyer 00bEeMHBIX
OTHOIIIEHUH Ta30B. Pacder macchl (00beM, KOJTUYECTBO BEIIECTBA) MPOJIYKTa
peakuuu, €cau OAHO M3 BEIIECTB JAHO B BHUJAE PACTBOpA C OINpPENEICHHOU
MAacCOBOM J0JIE paCTBOPEHHOTO BEMIECTBA.

YpaBHEHMSI OKUCIIEHU-BOCCTAHOBIEHU. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKLUUU B MPHUPOJIE,
IIPOU3BOJICTBEHHBIX  IpOLECCaX U KU3HEHCATEIBHOCTH  OPraHU3MOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIM MOTeHIMaN cpeabl. CocTaBieHue W
YPaBHUBAHHME  OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX  pEAaKUUid  METOAOM
ANEeKTpoHHOro OamaHca. TuUnWuYHble HEOpPraHMYECKHE OKUCIUTENH U
BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PaCIIABOB COJIEH.

OK-01

Tema 2.2. DiIeKTPOJIMTHYECKASA

OcHoBHOe coaepkaHue

OK-01
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AMCCOIUALSI M NOHHBI 00MeH Teoperuueckoe od0yueHue: OK-04
Teopuss snexTponuTHueckol auccounuanuu. Peakuuum wnoHHOro oOMeHa.
CocraBieHne peakuuii MOHHOIO OOMEHa IyTEM COCTaBJIEHMSI MX IOJHBIX U 2
COKpAILlEHHBIX MOHHBIX ypaBHeHUH. ['uaponus coneil. 3HaueHUe ruapoiIn3a B
Ouosornyeckux OOMEHHBIX mporeccax. [lpuMeHenwe rTuaponn3a B
IIPOMBIIIJICHHOCTH.
JlabopaTopHble 3aHATHSA: 2
JlaGopaTtopHas pabota Nel «Peakuuu ruapoanza.
KonTpoJsbsHnas padora Nel CtpoeHue BelecTBa U XUMUYECKUE PEAKIIUU 2
Pa3nen 3. CTpoeHne U CBOWCTBA HEOPraHNYEeCKHUX BelIeCTB 22
Tema 3.1. Knaccupuxanus, OcHoBHOE coaepxaHue 6
HOMEHKJIATYPa U CTPOeHHue
HEOPraHu4ecKuX BelecTs Teoperuyeckoe obyyenue:
[Ipenmer Heopranumdeckoil XuMuu. B3auMOCBsi3b HEOPraHMYECKHUX BEILECTB.
Knaccugukanus Heopranmdyeckux BemiecTB. [IpocTbie U ClI0XKHBIE BEILECTBA.
OCHOBHBIE KIJIaCChl CIIOKHBIX BELIECTB (OKCUABI, THAPOKCHUIBI, KHCIOTHI,
conu). HomeHnknarypa u Ha3BaHME HEOPraHMYECKHUX BEIIECTB MCXOJS U3 UX
XUMHUYECKOH (OPMYJIbI WIM COCTaBIEHUE XUMHYECKOH (OPMYJIbI UCXOAS U3
Ha3BaHMsI BELIeCTBa MO MEXIYHAPOJHON WM TPUBHAJIBLHOM HOMEHKIIAType. 2
MexMoneKkynsipHble  B3auMonedcTBus. Kpucramnoruaparel. ArperaTHble
cocTtosiHUs BeulecTBa. Kpucraminueckue W amop(Hble BemiecTBa. THIIbI OK - 01
KPUCTAJTINYECKUX peLIeToK (aromHas, MOJIEKYJIsIpHas, HOHHas, OK —02
MeTajin4eckasi). 3aBUCUMOCTh (PU3MYECKMX CBOMCTB BEIIECTBa OT THUIA IIK 1.2
KpUCTauInueckoil  pemetku.  IlpuumHel ~ MHOrooOpa3usi  BEILECTB. TIK 1.3
CoBpeMeHHbIE NPECTABIIEHUS O CTPOCHUHN TBEP/BIX, KHUAKUX U ra3000pa3HbIX
BenecTB. JKnuakne KpucTauibl.
IIpakTnyeckue 3aHATHA:
Pemenue 3amad Ha pacdeT MaccoBOW JIOJM (MAacchl) XMMHUYECKOTO 3JIEMEHTa
(coeanHeHUsT) B MOJIEKYyJIe (CMECH).
Pemenne mnpakTU4ecKWX 3aJaHUN MO KiIacCU(UKALUU, HOMEHKIAType W 4

XUMHUYECKUM (opMynaM HEOpPraHMYeCKHX BELIECTB pa3JIUYHbIX KJIACCOB
(yrapublii ra3, YIJeKUCIBId Ta3, aMMHaK, TrallleHas W3BECTh, HeramieHas
U3BECThb, MUThEBAs COJAa M JPYIHX): Ha3blBaTb U COCTaBIATH (OPMYIIBI
XUMUYECKUX BELIECTB, ONPEAEIATh IPUHAMIECKHOCTD K KIIACCY.
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Tema 3.2. DU3UKO-XUMHUYECKHE

OcHoBHoOe coepkaHue

CBOIICTBA HEOPraHNYEeCKHX BellecTB 10
Teopernyeckoe o0yueHue:
Mertamnel. O0Oume ¢puznveckue 1 XMMUYECKHe CBOWCTBA MeTayuioB. Coco0BI
MOJIydeHUsl. 3HAYeHHE METAJUIOB M  HEMETaUIOB B  MpUPOAE U
KU3HEJEATENIbHOCTU 4YeJOBeKa M OpraHu3moB. Koppo3usi MeTamioB: BHJbI
KOPpO3HUH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.
Hemeramnel. OOmue ¢u3nueckue W XUMHUYECKHE CBOWCTBA HEMETAJLIOB.
Tunuunsie cpoiictBa MetawioB [Y— YII rpynn. Knaccudukanus u 4
HOMEHKJIAaTypa COEIMHEHUNl  HeMmeTaioB. KpyroBopoTel  OMOTeHHBIX
AJIEMEHTOB B IIPUPO/IE. OK - 01
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIECTB OK -02
(OKCHIIOB, TUAPOKCUIOB, KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH K12
CBOMCTB NIPOCTBIX BEUIECTB, BOJOPOJHBIX COEAUHEHUMH, BBICIIMX OKCHUIOB U K13
THIPOKCHJIOB.
I[IpakTnyeckue 3aHATHA:
CocraBieHre ypaBHEHUN XUMUYECKUX PEAKIUI C yUacTUEM MPOCTHIX U
CJIOKHBIX HEOPraHMYECKHUX BELIECTB: OKCUJIOB METAJUIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKUX KUCIOT, OCHOBAaHUN U 4
aM(pOTEpHBIX THIPOKCHUIOB, HEOPTAaHUUECKUX COJIEH, XapaKTepU3YIOIIHNX UX
CBOliCcTBa. PenieHne NpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUH HA
CBOMCTBA U MOJIyY€HNE HEOPTaHUYECKUX BEIECTB.
JlabopaTopHbIe 3aHATHSA: 5
JlaboparopHast pabora Ne2 «CBoiicTBa METAJNIOB U HEMETAJLIOBY.
Tema 3.3. IlpousBoacreo OcHoBHOE cogepkaHue 4
HEOpPraHu4ecKUX BellecTB. 3HAUeHHe U
NpHMeHeHHe B OLITY H HA IPOM3BOJACTBe | 1 €OPeTHYECKOe 00yyeHHe:
OO01ue npeacTaBiIeHMs O MPOMBIIUIEHHBIX CIIOCO0aX MOMTYYEHUS XUMUYECKUX
BEIIECTB (Ha mpuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KUCIOTHI). OK - 01
UepHnasg v uBetHas Metautyprus. [IpakTndyeckoe MpUMEHEHHUE AJIEKTPOIN3a 2 OK -02
JUIS TIOJIyY€HHUs WIEJIOYHBIX, IIEJOYHO3EMENIBHBIX METANIOB M aJOMUHUS.
CrekJ10 ¥ CUIMKaTHAS TPOMBIIIJIEHHOCTb.
[Tpo6iema 0TX0/10B ¥ TOOOYHBIX TPOJTYKTOB.
IIpakTHYeckHne 3aHATHSA: 2

Pemenue IMPAKTUKO-OPUCHTHPOBAHHBIX 3aJaHuil o pojin HeopraHI/Iqecxoﬁ
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XUMHUM B Ppa3BUTUM MEIULMHBL, CO3JaHUU HOBBIX MarepuaigoB (B
CTPOUTENIBCTBE M JIp. OTPACiAX IMPOMBIIUIEHHOCTH), HOBBIX MCTOYHHMKOB
SHepruu (aJIbTEPHATHUBHBIE HCTOYHUKMA SHEPrHHM) B PpEHICHUH Npodiem
9KOJIOTUYECKOM, SHEPIeTUUECKON 1 MUIIEBON O€30IaCHOCTH.

KonTpoJubHnas padora Ne2

CBoiicTBa HEOPraHUYECKUX BEUIECTB

Pasznea 4. CTpoeHne u cBOiicTBa OPranuy

CCKHUX BelIEeCTB

24

Tema 4.1. Knaccupukanus, crpoenune u
HOMEHKJIATYPA OPraHMYeCKHX BellecTB

OcHoBHOe coepkaHue

Teopernueckoe o0yueHue:

IIpenmer  opraHmdyeckod XHMMHH. B3auMOCBSi3b  HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB. XMMUYECKOE CTPOCHUE KaK MOPSAOK COEAMHEHMUS
aTOMOB B MOJIEKYJIE COIJIaCHO HUX Bal€HTHOCTU. OCHOBHBIE IOJIOKECHHUS
TEOPUHM XUMHUYECKOTIO CTPOEHUs OpraHudeckux coequHennii A.M. byrieposa.
VYriuepogHelli  CKEJIET  OpraHMYecKOM  MOJIEKYJbl.  MOJIeKyIsIpHbIE U
CTPYKTYypHBIE  (pa3BEepHYTHIE, COKpAIICHHBIE) XUMHUYECKHE  (DOPMYIIBL.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHMYECKOIO CTPOEHHUS MOJIEKYI.
W3omepust 1 u3oMepsl (CTPYKTYpHast, FeOMETprUecKast (LIUC-TPaHC-U30MEPHUS).
Kparnocts xummuyeckoil cBsizu. I[loHsiTue O (YHKIMOHAIBHOW TpYIIIeE.
[TpuHuunsl KIaccu(UKaMM OpPraHMYECKUX COETUHEHUH. MexnyHapoaHas
HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATYpbl OPraHUYECKUX COEMHEHUH.

IIpakTHYeckHe 3aHATHSA:

HomeHkiarypa ~ OpraHM4YeckMX  COCIMHEHMHM  OTACIBHBIX  KJIACCOB
(HachIIIEHHbIE, HEHACBIIIEHHbIE U apOMAaTUYECKHE YIIIEBOAOPOJbI, CIUPTHI,
(beHobI, anbIeTuabl, KEeTOHBI, KapOOHOBbIE KHCIOTHI M 1p.) CocTaBieHHe
MOJIHBIX M COKpAILIEHHBIX CTPYKTYPHBIX (OpPMYyJ OPraHWYECKUX BEIIECTB
OTHEIBHBIX KJIACCOB, MCIOJB3ysd HX Ha3BaHUA [0 CUCTEMaTUYECKOU
HOMeHKIarype. Pacuersl mpocreiimieil GopMyibl OpraHU4YEeCKOW MOJIEKYIIbI,
HCXOJ U3 DJIEMEHTHOrO cocTasa (B %).

OK-01
K 1.2
K 1.3

Tema 4.2. CpoiicTBa OPraHM4YeCKUX
COeIMHEeH U

OcHoBHOE coxep:xaHue

12

Teopernueckoe odyueHue:

OU3UKO-XMMHYECKHE CBOWCTBA OpPraHUYECKUX COCIUHEHUW OTAEIIbHBIX
KJIaccoB (0COOCHHOCTH KIacCH(PHUKAIMU W HOMEHKIATYphl BHYTPH Kjacca,
TOMOJIOTHUECKUN psll ¥ oOmas gopmysna; usoMepus; GU3NYecKue CBONCTBA;
XUMHYECKHE CBOICTBA; CIIOCOOBI MOTYYECHHUS):

OK-01
OK - 02
OK - 04
MK 1.2
K 1.3
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- INpefeibHble YIiIeBoAOpoabl. ['opeHne MeraHa Kak OJIMH W3 OCHOBHBIX
HUCTOYHHUKOB TE€IUIa B IPOMBIIUIEHHOCTH U ObITy. CBOWCTBA HPUPOTHBIX
YIJI€BOJIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HENpEeACIbHBIE U apOMaTHYECKHE yriaeBonopoasl. [lonumepusanus sTuiieHa
KaK OCHOBHOE HalpaBJIEHHE €ro MCIOJIb30BaHMs. ['OpeHue aneTuwieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTI'O INIAMEHU JIJIsl CBAPKHU U PE3KH METAJLIOB;
KHCJIOPOACOACPIKAIINE COCTUHEHUs (COUPTHI M MPOCThIe 3(UPHI, (EHOINBI,
QIBJETUABl M KETOHBI, KapOOHOBBIE KHUCIOTBI M WX IPOHU3BOJHBIC).
[IpakTHyeckoe  NpPUMEHEHUE  STWIEHIJIMKOJSA,  IVIMLEepuHa,  (eHona.
[Tpumenenne popmanbaeruaa, aleTanbIeruaa, YKCyCHOH KACIOTH. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KMCIIOT. MoroII1e CBOMCTBA MbLJa;

— a30TCO/IEpXKAIINE COSTUHEHUS (aMUHBI 1 aMUHOKHUCIIOTHI, OCITIKH).
Knaccudukanus u 0coOEHHOCTH OpPraHMYECKUX peakiuid. PeakunoHHble
ueHtpbl. Panukanel. IlepBoHauanbHble NOHATHS O THUIAX WU MEXaHU3Max
OpPraHUYECKUX PEaKLUi.

IlpakTH4yeckue 3aHATHS:

Pemrenne nenodexk mpeBpalleHUil HA TEHETUYECKYIO CBSI3b MEKIY KiaccaMu
OPraHMYECKUX COEIUHEHMHM C COCTaBICHUEM HAa3BaHUN OPraHUYECKUX
COCIMHEHUN 110 TPUBHAIBHOM WM MEXKIYHApPOJHOM CHUCTEMaTHYECKOU
HOMEHKJIATYpE.

Pemrenne pacdeTHBIX 3a7a4 [0 ypPAaBHEHUSIM pEaKUMM C  y4acTHEM
OpPraHUYECKUX BELIECTB.

JlaGopaTopHble 3aHATHSA:
Jlaboparopnas pabota Ne 3 «[lonydeHne STHUIeHA U H3yUYE€HUE €TO CBOHCTBY.

Tema 4.3. Opranuyeckue BellecTBa B

AKU3HEACATEC/IBHOCTH YeJJ0BEKa.
HpOl/I3B0}ICTBO Hu INPUMECHCHUE
OPraHu4YeCKHuX BelIeCTB B
IMPOMBIIIVICHHOCTH.

OcHoBHOE coaepiKkaHue

Teopernueckoe o0yuenue:

buoopranunueckue coeauHenus. Ilpumenenue u Ouosormyeckas pojb
yriaeBo1oB. OKHCIIEHUE YIIIEBOJOB — UCTOYHHMK 3HEPTUU KUBBIX OPraHU3MOB.
Ob6nact mnpuUMeHeHHs aMUHOKHUCIOT. IIpeBpamienus OenkoB mnHIIUM B
opranuszMe. buonornyeckue ¢yHkuun OenkoB. buonorndeckue ¢GyHKIMK
xupoB. Poib opraHuueckoil XuUMHM B pELICHUH MPOoOJIeM MHILEBOM
0€30MaCHOCTH.

[Ipon3BOACTBO  OpPraHMYECKMX  BEHIECTB:  IPOM3BOACTBO  METAHOJIA,
nepepaborka Hedtu. IlomudTHUIEH Kak KPYMHOTOHH@KHBIA — MPOIYKT

OK-01
OK - 02
OK - 04
MK 1.2
K 1.3
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XUMHUYECKOro Ipou3BoAcTBa. IIpumenenue ortunena. IIpousBoactso u
IIPUMEHEHHUE KaydyKa U pe3uHbl. CHHTETUYECKHE U NCKYCCTBEHHBIE BOJIOKHA,
UX  CTpOeHHE, cBoWcTBa. [IpakTHdyeckoe  UCIOJIB30BAaHUE  BOJIOKOH.
CunTeTnyeckue IUIGHKH: H30JALUs  JJS  IPOBOJOB, MeMOpaHbl Ul
ONPECHEHUS] BOJBI, 3alUTHBIC IUICHKH JJII aBTOMOOWJICH, TIIacThIpH,
XUPYPrU4ecKue MTOBSI3KHU. Hossie TE€XHOJIOTHH JAJIBHEHIIETO
COBEPILIECHCTBOBAHUS ITOJIMMEPHBIX MATEPUAJIOB.

Ponp opraHmyeckoii XMMHUM B PEIICHHM MPOOJIEM HHEPTreTHYECKOU
0€30I1aCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpUAJIOB, HOBBIX
VCTOYHUKOB SHEPIHH (AIbTEPHATUBHBIE HICTOYHUKHU SHEPTUN).

HpaRanecmle 3aHATHSA:
Pemenue MPAKTUKO-OPHUCHTUPOBAHHBIX SaﬂaHI/Iﬁ 110 COCTaBJICHHUIO

XUMHUYECKHUX PEAKIMM, OTPAXKAIOIUX XUMUYECKYI0 aKTUBHOCTh OPraHU4ECKUX 2
COEAMHEHUIl B  pa3aMuyHbIX cpenax  (IPUPOAHBIX, OHOJOTMYECKUX,
TEXHOTCHHBIX ).
KoHTpousnas padora Ne3 CtpyKTypa 1 CBOMCTBAa OPraHUYECKUX BELIECTB. )
Pa3nes S. Kunernueckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX PeaKIui 12
Tema 5.1. Kunernueckue OcHoBHOE coaepxaHue 4
3aKOHOMEPHOCTH NPOTEKAHUSA
XHMHYECKHX PeaKIUH. Teopernueckoe o0yuenue:
Xumnueckue peakiuu. Kinaccudukanus XuMUIecKuX peakiuii: mo (pazoBomy
cocTaBy (FOMOT€HHbIE M TeTepOTeHHbIE), M0 HCIOJIb30BAHUIO KaTaaU3aTopa
(KaTaJIMTUYECKUE U HEKATaTUTHUECKUE).
CKOpOCTb peaklMu, €€ 3aBUCUMOCTh OT pa3iW4HbIX (PAKTOPOB: MPHUPOJIBI OK - 01
pearupyromunx  BEIIeCTB,  KOHLEHTpAalMW  pEarupyroliux  BEUIECTB, 2 OK 02
Temrneparypsl (npaswio Baut-T'odda), mnomaan peakinoHHON NOBEPXHOCTH, IIK 1.2
Hanu4us Karanusartopa. Poiib KaTain3aTopoB B NMPUPOJE U MPOMBIIIIEHHOM K 1.3
IIPOU3BOJICTBE.
OHeprusl akTUBalMK. AKTUBUPOBaHHBIM KOMILIEKC. Kartanu3aTopsl U KaTaaus.
Ponp xatanu3atopoB B IPUPOAE U POMBIIIIEHHOM IIPOU3BOJACTBE.
JlaboparopHble 3aHATHSA:
JIaGoparophas pabota Ne 4 «3yueHune 3aBUCUMOCTH CKOPOCTH XUMHYECKON 2

peaku OT KOHIEHTPAIMU PEArnpyroIIMX BEIIECTB U TEMIIEPATYPHD.
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Tema 5.2.

TepmoauHaMHYecKue 3aKOHOMEPHOCTH
NMPOTEeKAHUSI XUMHYECKHUX PeaKIuii.
PaBHOBecue XMMUYECKHUX peaKkIuii

OcHoBHOe coJep/kaHue

Teopernyeckoe o0yueHue:

Knaccupukanmss  XMMHYECKMX  peakIHii: 1O  TEIIoBOoMY  3(QeKTy
(3K30TepMHUYECKHE, SHIAOTEPMUUYECKHE), IO OOpaTUMOCTH (oOpaTumbie U
HEOOpaTUMBIE). TemuoBble 3¢ dexThI XUMHUYECKHUX peaxuuii.
Tepmoxumuueckre ypaBHeHHs. OOpaTUMOCTh  peakIHii. XHUMHYECKOE
paBHOBECHME H €ro CMEIICHUE TMOJA JACWCTBUEM pPa3IU4HBIX (PAKTOpOB
(KOHIIEHTpaIHs peareHTOB WK MPOJIYKTOB PEAKIINH, JaBJICHUE, TeMIepaTypa)
JUISL CO3JIaHMSI ONTUMAJIBHBIX YCIOBUI MPOTEKAHUSI XUMHUYECKUX TPOIIECCOB.
[TonsiTue 06 »HTamBnUM W HHTpomuH. DHeprus [ubbca. 3akon [ecca u
cliefAcTBUS W3 Hero. Ponb CMeIIeHHsT paBHOBECHS B TEXHOJOTHUECKUX
mporeccax.

IIpakTHYecKkHe 3aHATHSA:

[Mpunuun Jle Illatenpe. BnusHue pasnuyHbix (AKTOPOB HA H3MEHCHHE
PaBHOBECHSI XUMUYECKUX PEAKIIUH.

3aKoH JEHCTBYIOUIMX MAacC U KOHCTaHTa XMMHUYECKOI0 paBHOBecus. PacueTsl
PAaBHOBECHBIX KOHLEHTpALUMi pearnupyrolux BEUIECTB U MPOAYKTOB PEaKIUH.
Pacuersi  TemnoBoro sbdekra  peakiuw. Pewenue MPaKTUKO-
OpPHEHTHPOBAaHHBIX 3aJaHui Ha npuMeHeHne npuHnuna Jle-IllaTense ms
HaxO0)KJICHUs HAIIPaBIICHUS CMELICHUSA DPABHOBECUS XMMHUYECKOM pEakluu U
aHaJIn3 (PaKTOPOB, BIUSIOIIUX HAa CMEIIEHNE XUMUUYECKOTO PAaBHOBECHSI.

JlabopaTopHbIe 3aHATHSA:
JlabopaTopHas pabora Ne 5 «l3ydeHue BIUSHUS pa3IMuHBIX (HaKTOPOB Ha
CMEIEHHE XUMUYECKOT'O PABHOBECHUS».

OK-01
OK -02

KonTposbHas padora Ne 4

CKOpOCTh XMMHUYECKOH peakllni U XUMHUYECKOE PaBHOBECHE.

Pa3nen 6. lucnepcHble CHCTEMBI

10

Tema 6.1. /IlucnepcHble cucTeMbl B
¢akTopbI MX YCTOHYHUBOCTH

OcHoBHOe coepkaHHe

Teopernueckoe odyueHue:

Jucniepchbie cucteMbl. Komnonanele cucremMsl. ICTUHHBIE pacTBOPBI.
PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBopsl. CrocoObl
MIPUTOTOBIIEHUS pacTBOpoB. PacTBopumocTh. MaccoBast 10511 pacTBOPEHHOTO
BEUICCTBA. Hpe)]eJ'II)HO JOIMMYCTHUMBIC KOHUCHTpAWH W HUX HCIIOJIB30BAHUC B
OLIEHKE YKOJOTMYECKOH O€30acHOCTH.

OK 01
OK 02
OK 07
MK 1.2
K 1.3
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IIpakTuyeckue 3aHATHS:
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PACTBOPHI,

UCIOJb3yeMble B ObITOBOM M NPOU3BOJCTBEHHOW AEATEIBHOCTU YEIOBEKa, C 2
MO3UIMK 3KOJIOTHYECKON 0€301MacHOCTH MOCIEICTBUI U TPAMOTHBIX PEIICHHH
po0JIeM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. MHWccaenoBanue cBoiicTB | OCHOBHOE coep:KaHUE 4
AUCIIEPCHBIX cucTeM s ux
HaeHTUPUKAIUH JlaGopaTopHble 3aHATHS:
JlaboparopHast pabora Ne 6 «IIpuroroBnenue pactBopoBy». [IpuroroBieHue OK 01
pacTBOpOB  3aJaHHONW  (MOJApHOM)  KOHUEHTpauuu  (C  MPaKTUKO- OK 02
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEAEIEHUE CPEbl BOJHBIX PACTBOPOB. K 1.2
JIaGoparophas pabota Ne7 «VccienoBanue JUCTIEPCHBIX CHCTEM. 4 MK 1.3
[IpuroToBnenue U M3y4eHHE CBOMCTB AMUCIEPCHBIX CHUCTEM Ppa3HBIX BHJIOB:
CYCHEH3UM, OMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHME CBOICTB
HCTUHHBIX U KOJUIOUJHBIX PaCTBOPOB, BBISIBICHUE OCHOBHBIX Pa3iunil MEX1y
HUMH.
Kontpoabnas padora Ne 5 JlucniepcHbie CUCTEMBI 2
Pa3nen 7. KauecTBeHHbIe peakiiui 00HAPYKeHUs] HEOPTAaHMYECKHX U OPraHN4YeCKHX BelllecTB 8
Tema 7.1. O0Hapy:keHue OcHOBHOE coep:KaHue 4
HEOPraHMYeCKHX KATHOHOB M aHMOHOB | [IpakTHYecKHe 3aHSITHA:
KayecTBeHHBIE XUMHUYECKHE pEaKIMM, XapaKTepHble i1 OOHapyXeHHs
HEOpPraHMYECKHUX BeIIeCTB (KaTMOHOB M aHHWOHOB). CocTaBiieHHE ypaBHEHUM
peakiuii oOHapykeHus KaTuoHOB [-VI rpynm M aHMOHOB, B T.4. B 2 OK 01
MOJIEKYJISIPHON ¥ HOHHOU (hopMax. OK 02
Peakiuun oOHapyXeHMs HEOPraHWYECKMX BEIIECTB B pEaJbHBIX OOBEKTaX
OKPY>KaIoIle Cpeibl.
JlabopaTopHble 3aHATHSA:
JlaGopaTopHass pabora No 8 «AHaIWTHYECKHE pEaKIuu KaTuoHOB [-VI 2
TpYII.
Tema 7.2. O0HapyxkeHue opranndecknx | OCHOBHOe co/lepKaHue 4 OK 01
BeLIECTB OTAEIbHBIX KJIACCOB C IIpakTHyeckue 3aHATHA: OK 02
HCIOJIb30BAHHEM KaYeCTBeHHbIX KauecTBeHHBIE XMMHMUYECKHE pEaKIUH, XapaKTepHble g OOHapyKeHUus 2

peakuui

OTACJIbHBIX KJIACCOB OPTraHUYCCKUX COG,Z[I/IHCHI/II\/’IZ (I)GHOJIOB, AJIbACTUI0B,
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KpaxMaia, YKCYCHOH KHCIIOThI, aMUHOKHUCIIOT U JIp.

Jlenatypanuss O€NKOB TpH HAarpeBaHWU, IBETHBIE pEAaKIHUU OCIKOB.
CocraBieHne  KayeCTBEHHBIX  peakiuid  OOHApy>KEHHs  OpPraHHYecKuX
COEIMHEHUI OTJeIbHBIX KJIACCOB.

JlabopaTopHble 3aHATHSA:

JIaGoparopHnas pabora Ne 9 «KadecTBeHHbIE peakLUU Ha OTAEIbHBIE KIACCHI 2
OpPraHUYECKUX BEILECTBY.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (COEPKAHUE TPUKJIATHOTO MOXYJIS) 38

Pa3pnen 8. Xumusi B ObITY U IPOU3BOACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA 4

Tema 8.1. Xumus B ObITY H OcHoBHOE conepxaHue 4

NPOU3BO/ICTBEHHOMH 1esAITeIbHOCTH

YeJIOBEKA IIpakTHYecKHe 3aHATHSA:
Dkojoruyeckas 0€30MaCHOCTb MOCIEACTBUIM OBITOBOM M MPOM3BOACTBEHHOMN
NeSITeIbHOCTH YEJIOBEKa, CBA3aHHAs C IepepabOoTKONW BEIIECTB; MOUCK U OK 01
aHaJIN3 XUMUYECKOW MH(POpMAlMU M3 PA3JIMYHBIX MCTOYHUKOB (Hay4yHas M OK 02
yuyeOHO-Hay4yHasl JUTepaTrypa, CpelcTBa MaccoBOM HMH(OpManuu, CeTb OK 07
Wurepuer u apyrue). 4 K 1.2
Kelicel (¢ yderom Oyaymiel mpodeccHOHaNbHOM AEATENbHOCTH) Ha aHAIIN3 K 1.3
nH(pOpMaLlUM O MPOM3BOACTBEHHOM [EATENbHOCTH 4YEJIOBEKa, CBSI3aHHOM C
nepepaboTKOM M MOJYYEHHEM BELIeCTB, a TakkKe C HKOJOTHYECKOM
0€301acCHOCTHIO.
3amura: IlpencraBineHue pes3yiabTaTOB pelleHUs KeHcoB B (opme MUHH-
JIOKJIaJla ¢ MPE3eHTalnein

Pa3nen 9. UccienoBanue M XUMHYECKHH aHAJIHN3 00beKTOB Ouochepsbl 34

Tema 9.1. OcHoBBI 1a00paTOpPHOIL OcHoBHOE coep/kaHue 8

NPaKTHKHU B PO(eccCHOHAIBHBIX IIpakTnyeckue 3aHATHA:

J1abopaTopusix BbinosHEHNE TUIOBBIX pacyeTOB IO TEMAaTUKE JKCIEPUMEHTa (BBIXOJ OK 01
MPOJYKTa peakiuu, Macca HaBECKU, 00BEM pPaCTBOPUTEINS). K 1.2
OO0paboTka JaHHBIX, aHAJIU3 W OIEHKAa HMX JIOCTOBEPHOCTH (BBIYMCICHUE 6 K 1'3
CPEIHET0 3HAYECHUSI SKCIIEPUMEHTAIBHBIX JaHHBIX, TIOTPELUTHOCTH). '
[IpencraBnenue pe3yabTaTOB 3KCIEPUMEHTa B paznuuHoi (opme (Tabnmia,
rpaduK, OTYET, JOKJIa, NPE3EHTauusl).
JlabopaTopHble 3aHATHSA: 2
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JIaGoparopnas padota Ne 10 «OcHOBBI 1TaOOPAaTOPHON TPAKTUKI.
JlaGoparopHasi mocysia ¥ XUMHUYECKUE peakTUBbl. OCHOBHBIC J1a0OPATOPHBIC
omeparuu. Jlaboparopaoe obopynoBanue. TexHrka 06€30MaCHOCTH W TIPaBHUIIa
paboThl (OBEICHMS) B JITAOOPATOPHH.

Tema 9.2. Xumuveckunii aHajJan3 npood
BO/IbI

OcHoBHoOe coJep/kaHue

Teopernyeckoe o0yueHue:

Knaccudukanuss mpoO BOAsl 1O BUAY M Ha3HAUCHHWIO, HCXOAS U3 ee
XMMHYECKOTO cocTaBa. OpraHoJenTHYECKHE CBOWCTBA (3arax, Mpo3pavyHOCTb,
LBETHOCTH, MYTHOCTbH) BOJIbl. KHCIOTHOCTB M IIETIOYHOCTH BOABL. pH cpesl u
MeTonbl ee ompeneneHus. JKeCTKOCTh BOJIBI M METOABI €€ OIpE/ICICHUS.
CyI1HOCTh METO/1a TUTPOBAHUS.

Buppl skecTkoCTH BOABI (BpeMeHHash M IMOCTosiHHAsH). JKEeCTKOCTh BOJBI Kak
MPUYMHA BBINAJCHUS OCAIKOB WJIM OOpa30BaHUS COJICOTIONKECHUN, UMEIOIINX
MecCTO B OBITY U Ha TIPOU3BOJICTBE.

CocrtaB coself, BBI3BIBAIOIIUX JKECTKOCTh BOABI. XHUMHUYECKHE MPOIECCHI,
YCTPAHSIONIME JKECTKOCTh BOJBL. YPaBHEHHS XHMHUYECKHUX pEaKLuil,
WLUTIOCTPUPYIOMIKX TPOLECCH], MPOUCXOAIINE TP YCTPAHEHUH >KECTKOCTH.
YcrpaneHne BpEMEHHOW )KECTKOCTH OBITOBBIMH M XMMHYECKHUMHU CIIOCOOaMHU.
Crioco06b! yCTpaHEeHUsI TOCTOSTHHOMN KECTKOCTH.

IIpakTHYecKHe 3aHATHSA:

CrocoObl  BbIpa)K€HUsI ~ KOHILIEHTpPAallUM  pacTBOPOB:  MaccoBas  JIOJIA
pPacTBOPEHHOIO BEIIECTBA, MOJSIPHAs WM MOJIJIbHAs KOHLEHTpauuu. Turp
pactBopa. Pemnenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
pacueT KOHLIEHTpALUi 3arps3HAIOIIMX BEUIECTB U UX CPaBHEHUE C IPEIEIbHO
nonyctuMbIMu KoHIIeHTparusamu (I1J1K).

JlabopaTopHble 3aHATHA:

JlabopaTtopHas padota Nell «OurcTka BOABI OT 3arpsI3HEHUI.
Hcnonb3oBanne MeTONOB (UIBTPOBAHUS U aACOPOIMU IS OTACICHUS
3arpsi3HEHUN B HccleayeMod mpoOe Bonbl. BpIOop MeTona OYMCTKH B
3aBUCHMOCTH OT BHJa 3arpszHeHus. CpaBHeHHE dPPEKTUBHOCTH PA3IUYHBIX
METOJIOB OYHCTKH BOJIBI B PAa3HBIX YCIOBHUSX (B TaOOpaTOpPHH, B TOMANTHUX H
TIOJIEBBIX YCIIOBUSIX).

OK 01
OK 02
OK 07
K 1.2
K 1.3

Tema 9. 3. XumMu4eckuii KOHTPOJIb
Ka4eCTBA NPOAYKTOB NN TAHUS

OcHoBHOE coepxaHue

Teopernueckoe o0yueHue:

OK 01
OK 02




26

KauecTBeHHBI XMMHUYECKHMM COCTaB IIPOJYKTOB IMTaHusA. Bemecrsa,
¢danbcupunupyomme NOpOAYKTbl IMUTaHWS, M BELIECTBA, 3arps3HSAIOIINE
MPOAYKThl NUTaHusA. OnpeneseHne 3arpsA3HAOLIMX XUMUYECKUX BELIECTB B
IIPOAYKTaX IIUTaHMs, ONPEACICHUE BEILECTB, HE 3asBICHHBIX B COCTABE
IIPOJYKTOB ITUTAHMUSL.

IIpakTuyeckue 3aHATHS:

OpI‘aHI/I‘-IGCKI/Ie U HCOPraHMYCCKHUEC BCUICCTBA, BXOJAIIUC B COCTAB MPOAYKTOB
nutanus. OmpeneneHue coctaBa On0J Ha  coiepXaHHe Makpo U
MHUKPOJIEMEHTOB. M3ydeHue TMpeioKEeHHBIX IperojaBaTesieM Omon Ha
MpeIMeT XMMHUYECKOTO COCTaBa, ONpEAeNieHHE A0JEeH OT CYTOYHOM HOPMBI
Makpo ¥ MHKpPODJIEMEHTOB B YKa3aHHOM Oumtone. Pemenwe mpakTuko-
OpPUEHTUPOBAHHBIX 3aJau MO KYJTMHAPHOU TEMaTUKE Pa3JIMYHBIX TUIIOB.

JlaGopaTopHble 3aHATHSA:

JlaGoparopHas pabota Nel2 «MccnenoBanue MpoOAYyKTOB MUTAHUS HA HAINYHE
YTJIEBOAOBY.

HccnenoBanue MOJOYHBIX MPOJYKTOB Ha HalWuue Kpaxmana. VcciempoBaHue
IIPOYKTOB Ha HAJIMYUE TIIFOKO3EI.

OK 07
K 1.2
K 1.3

Tema 9.4. Xummnuecknii aHaJau3 npood
MO4BbI

OcCHOBHOE CO/Iep:KaHue

Teopernueckoe o0ydyenune:

Knaccudukanuss moys mo BHJYy M HA3HAYEHUIO, UCXOS U3 XUMHYECKOTO
cocraBa. MpaeHtuduxamuss mnpoObl MOYBBI MO €€ XHMHUYECKOMY COCTaBy,
OINMCAaHNE BO3MOKHOCTEN €€ IIPUMEHEHUSI.

TpeboBaHusi K KauecTBY IIOYBBI pa3IMYHOrO HaszHaueHus. OnucaHue
0COOEHHOCTEM HCIONB30BaHUS IMOYB B 3aBHCHMOCTH OT THIIOB, CHOCOOBI
YIIYyUHICHUS Ka4€CTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHMUS.

OOnactu HCIONB30BaHMA OPTraHUYECKUX YJOOpPEHHUH B 3aBUCUMOCTH OT
KauecTBEHHOro cocTtaBa. OnucaHue OpraHUYeCKUX YIAOOpeHMH M HX
IIPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ pa3HOBUHOCTH.

IIpakTHYeckune 3aHATHSA:

OOnactn HazHavyeHUs (IPUMEHEHHs) MOYBBI, UCXOJAS M3 KadeCTBEHHOI'O MU
KOJIMYECTBEHHOTO COCTaBa. AHAJIIN3 HOPMATUBHOM JIOKYMEHTALIUH.

Ponp HeopraHu4yeckMX BELIECTB B KauyeCTBE MMHEPAJIBbHBIX YyI0OpeHui,
yiy4dmuTeneid nouBbl. CocTaB MUHEPAIbHBIX YAOOPEHUN U MX NPUMEHEHHE B
3aBUCUMOCTH OT COCTaBa MIOYBBI U €€ PA3HOBUIHOCTH.

OK 01
OK 02
OK 07
MK 1.2
K 1.3
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BzaumocBs3b cocTaBa y,[[OGpGHI/If/’I U UX BIMSHHUS Ha BEreTaTHUBHBIC CBOMCTBA U
IIJIOJOHOILICHUEC paCTCHHﬁ.

JlaGopaTopHble 3aHATHSA:
JlaGopaTopHas pabota Nel3 «OOHapykeHHE HEOPTaHMYECKUX IpHUMEcEe B
poodax».

[IpuroTtoBneHue mpoObl MOYBHI 1711 UCCIIETOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, 2
HEOpraHu4eckux 3arpsizHeHuid. OOHapyKeHHe XJOpHI- U CyIb(haT-HOHOB B
npobe mouBsl. CocTaBieHHE yYpaBHEHHH peakinuii oOHapyxeHus. CpaBHEHHUE
MIOJTYYCHHBIX TIOKa3aTeneld C HOpMaTHBHBIMH (CIIPAaBOYHBIMH ) 3HAYCHHUSIMU.
Tema 9.5. UcciienoBanne 00beKTOB OcCHOBHOE CO/Iep:KaHue 8
ounocdepnbl Teopernueckoe odyueHue:
Y4eOHo-HcCae10BaTEIbCKIIT TIPOEKT B O0JIACTH  HUCCIENOBaHHUS OOBEKTOB
ouocdepsl. O030p TeM Y4EOHO-HUCCIEAOBATEIBCKUX IPOEKTOB. AJTOPUTM 2
BBIMOJHEHUs TpoekTa. OmnpeneneHue mpooieMbl HCCIeI0BaHNUS.
MeToapl IoMCKa, aHaau3a 1 00padoTKK WHPOPMALIUU O TIPOEKTE B Pa3IMYHBIX
HCTOYHUKAX. OK 01
IIpakTuyeckue 3aHATHA: OK 02
O6ocHOBaHHME aKTyallbHOCTH BbIOpaHHOW TeMbl. BplsBieHHEe TPOOIEMBI OK 07
uccrenoBanus. BpiOop 0OBEKTOB M METOMOB HcclenoBaHus. [locTaHOBKa K 1.2
nene u 3amad  uccienoBaHus. OmnpepeneHue NPOIYKTa HUCCIEIOBAHMS. 4 K 1'3
Omnpenenenye TarnoB U COCTAaBICHUE IJIaHa UCCIIeI0BaHUS. '
3ammra npoekrta: IlpeacraBieHue pe3yabTaTOB BBIMOJIHEHUS Y4eOHO-
WCCIIEIOBATEIILCKUX MTPOEKTOB (BBICTYIUICHHE C MTPE3CHTAINEH).
JlabopaTopHbIe 3aHATHSA:
HccnenoBanne mnpeasio)KEeHHOTO OOBEKTAa Ha KHCIOTHOCTh, IEJIOYHOCTH,
XUMHUYECKHH COCTaB (3arpsi3HUTENM, MaKpo- U MHUKpO3JeMeHThl). O6paboTka 2
pe3ynbratoB uccienoBaHus. OlleHKa KayecTBa HCCIIENIyeMOoro OOBEKTa,
MCXO/s U3 PE3YNIbTaTOB XMMUYECKOT0 aHaJIM3a.
CamocrosiTeJibHAasi pa6oTa 2
IIpoMe:kyTouHasi aTTecTALUS MO JuddepeHurpoBaHHbIN 3a4eT 5

JAUCHMIIJINHE

Bcero:

138
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3. YCJOBUSA PEAJINBALUU ITPOT'PAMMBI INCHUTIJIINHBI
3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPUAIbHO-TEXHUYECKOMY
o0ecrneYeHunIo

JIist peanuzanuy MporpaMMbl AUCHUIUIMHBI AOJKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/HIIN Y4eOHOM
XUMHUYECKO J1abopaTopuH.

O6opynoBanne y4yeOHOro ka0uHeTa (HArJsiIHble MOCO0OUs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOAEIH KPUCTAIMYECKUX PELIETOK,
KOJUIKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUICKIIMSI TOPHBIX TIOPOJI U MHUHEpaioB, TaOnuia MeHnaeneeBa, ydeOHbIC
bunbMBbI, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrea o00y4YeHHMsl: KOMIBIOTEP C  YCTpPOWCTBaMH
BOCIIPOU3BEJEHUS 3BYKa, MPHUHTEP, MYJIbTUMEAHA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

OobOopynoBanue jJadopaTopuu U pado4Yux MecT JIa0OpPaTOPUM: MEH3YPKH,
NUIIETKU-KaNeIbHUIBl, TEPMOMETPBI, MHUKPOCKON, JIyIbl, IPEAMETHBIE U
NOKPOBHBbIE CTEKJIA, IUIAHIIETHl JJIs KaleNbHbIX peakuui, QUIbTpOBaJIbHASA
Oymara, MpOMBIBAJIKU, CTEKJSIHHbIE NPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAaOOp pEaKTUBOB, CTEKJISIHHBIC MAaJOYKW, IITATUBBl Ui MPOOUPOK; MEpHbIE
UUJIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JEeIUTeNbHbIE HuInHaprudeckue (50-
100 ™), CTYmKM C TMECTUKOM, (appopoBble YalllKH, HTUHUETHI, QUIBTPHI
OyMmMakHble, BaTa, MapJjsl, YacoBble CTEKJIa, 3JIEKTPOIUIMTKH, JabOpaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp A1 TMOJY4YeHHs Tra3oB (WU
mpoOupKa C ra300TBOJAHOW TPYOKOH), MepiKarenu ajisi MpOOUPOK, CKIISTHKU st
XpaHEHHUs PEaKTUBOB, pa3JaTOUYHbIEC JIOTKH; XuMUyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHILETHI; TUTENbHbIC UMb, CEKYHAOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 M) u mepHbIie Kook (25, 50, 100 u 200 mu1), BoasiHast 6GaHs
(W11 TEpMOCTAT), CTEKJISTHHBIE MAJIOUYKH; KOHUYECKHUE KOJObI Ajig TUuTpoBaHus (50
u 100 wmu); UHAMKATOpHBIE TOJOCKU s ompexaenenus pH u cranmaptHas

WH/IMKaTOpHAs 1IKaJla; YHUBEPCAJIbHbBIA UHIUKATOP; umeTky Ha 1, 10, 50 mu (unu
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no3atopel Ha 1, 5 u 10 mi1), OrOpeTKH 1Sl TUTPOBAHMS, METUIIMHCKHUE HITIPHUIIBI HA

100-150 mn, mabopaTopHbIe W/HWIN aHATUTHYECCKUE BEChI, PH-METPBI, CyIUIbHBIHN

mkad, u ap. 1aboparopHoe 000pyI0BaHHE.

3.2 UndopmanmonHoe odecnevyeHne 00yueHmst

OcHOBHBIE HCTOYHHUKH:

1.

["abpuensn, O. C. Xumus : yue6. 1uis ctya. cpea. npod. yuel. 3aBeneHui /
O. C. TI'abpuemnsn, U. I'. Octpoymos. - 4-¢ u3a. - M. : Axagemus, 2020. - 336
c.: mwi. ; MO. - (Cpennee npodeccrnonanpHOe 00pa3oBaHue).

[Nabpuensn O. Xumwus 11xin.: ba3oBelii ypoBeHb: mer. moc. -M.:Ipoda,
2022.-192c.

[Mabpuensn O.C. Xumus 10ki1.: KOHTp.M TIpoBep. paboTel K yu.['abpuensina
O. baz.ypos.-M.:[Ipoa,2020.-256c.

[Nabpuensn O.C. , OctpoymoB W.I'. Xumusi. MaTtepuaisl sl TOJATOTOBKHA K
EI'D u BctynurensHbM 3k3ameHaM B BY3b1 (Bbil/ BeTym.ok3) -M.: [Ipoda,
2020.-703c.

["abpuensn O. Xumus 11ki1.: KOHTp. U 1poB. paboTsl kK y4u. ["abpuensua O.
bazoB.yp.-M.:/Ipoda,2021.-224c.

['abpuenssH O. Xwumms. IlocoOume myig K. M MOCTyH. B BY3bL. -
M.:[poda,2022.-704c.

labpuensu  O.C., OctpoymoB W.I'' Xumus guas1 npodeccuit u

cnenuanbHocTel Texundeckoro npoduisa. OULL "Axanemus" 2020-365c.

I[OHOJIHI/ITGJILHLIG HCTOYHHUKHU:

1.

Bpyonesckuii, A. U. Tpenaxep no xumuu. Bcs xumuga B 3amadax u
yOpaKHEHUsIX ¢ npuMepamu pemiennit / A. V. BpyOneBckuit. — MuHCK :
Kpacuko — Ilpunt, 2020-368c.

lNabpuensn O.C. Xumus aiag mnpenojaBaTens: y4eOHO-METOIUUECKOE
nocobwue / O.C. I'abpuensn, I'.I'. JIpicoBa — M., 2020- 340c.

INabpuensn O.C. HacronbHas kuura yuwmrtens xumuu: 10 kmacc / O.C.

["abpuensn, N.I'. Octpoymos — M., 2020- 354c.


http://books.tgspa.ru:8082/cgi-bin/irbis64r_81/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%9E.%D0%A1.
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0

4.
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["abpuensu O.C. HactonbHas kaura yuurens xumuu: 11 kmace: B 2 4./ O.C.

["a6puensn, I'.I". JIsicoBa, A.I'. Beaenckas — M., 2021-360c.

NuTepHeT-pecypcebl

1.

http://www.chemistry.ru/, yueOHHK MO XHMHH, OT CTPOCHHS AaTOMOB JIO

onoxumun. Aaumarmonasie Mozenu. /lata oopamenns 29.05.2025 r.

http://www.xumuk.ru/, caiit 0 xumunr. YUeOHUKHA W DHUMKIONEIUUA IO

XMMHHU B TOMOIIb CTYIEHTaM W IIKOJbHUKaM. @opyM XUMUKOB. PemakTop
xumuueckux ¢popmyi. Jlara odpamenus 29.05.2025 r.

school-collection.edu.ru, Enunas KOJUIEKLIUSA [{udpoBbix

Oo6pazoBatenbHbIX PecypcoB. Jlata obpamenus 29.05.2025 .
http://hemi.wallst.ru/, DaekTpoHHBINH Y4eOHUK IS CpeHer miKoubl. JlaTa
obpamenns 29.05.2025 r.



http://www.chemistry.ru/
http://www.xumuk.ru/
http://ru.yourwebsite.com/school-collection.edu.ru/
http://hemi.wallst.ru/

4. KOHTPOJbL W
JTUCLHUTIJIMHBI
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OIIEHKA

PE3YJbBTATOB

OCBOEHMUA

KOHTpOJIb U OHC€HKA pPC3YyJIbTaTOB OCBOCHHA JUCHHUIINIMHBI OCYHICCTBIIACTCA

MMpCrnoaaBaTCiIcM B

Imponecce

ITPOBCACHUA

MMPAaKTHYCCKUX 3aHATUN )41

7abopaTopHBIX pPaOOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOYYaIOIIUMHUCS

WHMBUAYAJIbHBIX 33JIaHUM, IPOEKTOB, UCCIICAOBAHHUM.

Ne | OK/IIK | Moayas/Pa3zne | Pe3dyabrat o0yuyeHusi | TUIIBI OLEHOYHBIX MePONIPHUATHI
a/Tema
| OCHOBHOE coJIep:KaHue
1 Pazpea 1. ®opmyIMpoOBaTh
OcHoBBI 0a30Bble OHATHUS H
CTPOEeHUs 3aKOHbI XMMHH
BelllecTBa
1.1 | OK 01 | Crpoenue CocraBisTh 1. Tecr «CtpoeHue aTOMOB
aTOMOB XUMHYECKHE XUMHUYECKHUX JJIEMEHTOB M MPUPOIA
XUMUYECKUX bopmyIsl XUMHUYECKON CBSA3M».
AJIEMEHTOB U | COeIMHEHUN B | 2. 3agauu Ha COCTaBIICHUE
pupoja COOTBETCTBUU CO | XUMHYECKUX (POpPMYIl ABYXaTOMHBIX
XUMHYECKON CTETMEHbIO OKHUCJICHUS | COEIMHEHUN (OKCHIIOB, CYNIb(HIOB,
CBSI3U XUMUYECKHUX TUAPUJIOB U T.I1.).
AIIEMEHTOB, UCXO U3 | 3aAaHus Ha UCIIOJIb30BaHUE
BaJICHTHOCTH U | XUMHUYECKON CHUMBOJIUKH u
AIIEKTPOOTPHUIIATETILHO | HA3BAHUI COeTMHEHU I 1o
CTH HOMEHKJIAType  MEXIYHApOJIHOTO
coro3a TEOPETUYECKOU u
MPUKIIATHON XUMUU U TPUBHAIBHBIX
Ha3BaHUU JUTSt COCTAaBJICHUS
XUMUYECKUX (HOPMYI TBYXaTOMHBIX
coequHeHU (OKCUIOB, CYIb(UIOB,
THAPUIOB HW T.JI.) U JIPYyruXx
HEOPTraHUYECKUX COEIMHEHUI
OTJICTTbHBIX KJIACCOB
1.2 OK 01 | Mepromuueckuii XapakTepHu3oBaTh 1. Tecr «MeTaJ'IJ'II/I“IeCKI/IUe /
OK 02 | 3axon n Tabmmua XUMUYECKHE HEMETAJTMYECKUE CBOMCTBA,
U, 3JIEMEHTHI B | DJIEKTPOOTPULIATETLHOCTh u
Menzeneesa COOTBETCTBUU C HX | CPOACTBO K DJIEKTPOHY XUMHUUYECKHUX
MOJIOKEHUEM B | DJIEMEHTOB B COOTBETCTBHE C HX
MEePUOIUYECKON 3JIEKTPOHHBIM CTPOCHHEM u
CHUCTEME XHMHUECKHUX | MOJIO)KEHHEM B  NEPHOJIUYECKOU
3JIEMEHTOB H.N. | cuctemMe XUMHYECKHUX JJIEMEHTOB
Meneneena J.1. Menneneera.
2. IlpakTnueckue 3a7aHus Ha
YCTaHOBJICHHE CBS3U MEXKITY
CTPOGHHEM AaTOMOB XHMMHYECKHX
3JEMEHTOB W MEPUOJAUYECKUM
W3MEHEHUEM CBOWCTB XHUMHYECKUX
9JEMEHTOB M HX COEIMHEHH B
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COOTBETCTBUM  C  IIOJIO)KEHUEM
IIepuonnueckoii cucreme.
IIpakTHKO-OpHEHTUPOBAHHbIE
TEOpPETUYECKHE 3a/laHus Ha
XapaKTepu3aluio XUMHUYECKUX
JIEMEHTOB:  «MeTamiuueckue  /
HEMETaJlJINYeCcKue CBOWCTBA,
JIEKTPOOTPULIATENBHOCTD U
CPOJICTBO K JIEKTPOHY XHMHYECKUX
JJIEMEHTOB B COOTBETCTBUE C HX

OJICKTPOHHBIM CTPOCHUEM u
TTOJIOXKCHHUEM B HGpHOI[H‘ICCKOﬁ
CHUCTEME XHUMHUYCCKHX JJICMCHTOB

.. MenneneeBa»

2 Pasnean 2. Xapakrepu3zoBathb KonTpoasHnas padora «Ctpoenue
XuMHU4yecKue THIIBI XMMHYECKHX BellecTBa U XUMHYECKHe
peakuumn peakuuii peakuumn»

2.1 | OKO01 | Tums CocraBmsare peakuuu | 1. 3agauun Ha COCTaBJICHUE

OK 04 | XMMHYECKUX COEJIMHEHUS, YPaBHEHMH peakuuii:
peakuuit pasioxeHusi, oOMeHa, | - COCTUHECHHUS, 3aMelIeHMs,
3aMelleHus, pasiiokeHusi, o0OMeHa,
OKHUCJIUTEIbHO- - OKHUCJIUTEIbHO-
BOCCTAHOBUTEIIbHBIE | BOCCTAHOBUTENbHBIX  peakIuil ¢
peaxkuuu UCIIOJIb30BaHUEM MeToa
3JIEKTPOHHOTO OajaHca.
2. 3ajaud Ha  pacyeT  Macchl
BEILIECTBA UM 00bEMaA
ra3oB IO WM3BECTHOMY KOJIHYECTBY
BEIleCTBA, Macce WIM 00bEMY
OJIHOTO U3 YYacTBYIOIIUX B PEaKINU
BEIECTB; pacy€Tbl Macchl (00bEMa,
KOJIMYECTBAa BEUIECTBA) IPOJIYKTOB
peaKuuyu, €ciad OJHO U3 BEUIECTB
MeEeT NPUMECH

2.2 Onexrponautnue | CocTaBisATh 1. 3aganus Ha COCTaBJICHUE
cKas yYpaBHEHUS MOJIEKYJISIPHBIX M MOHHBIX peaKIuil
aucconuanus M | XMMHYECKUX PEaKIMH | ¢ y4aCTHMEM KHCJIOT, OCHOBAHMM M
MOHHBI OOMEH | HOHHOTO OOMeHa c | cojiel, YCTaHOBJIEHUE W3MEHEHUs

y4acTueEM KHCJIOTHOCTH CPEJIbI
HEOPraHUYECKHUX 2. JlaGoparopHas pabota «Peakuuu
BELIECTB THIPOJIN3a».

3 Paszpnen 3. | UccaenoBartp Konrtpoabnasi padora «CpoiicTBa
Crpoenne U | CTPOCHHUE 1 | HCOPTAaHMYECKHX BeIeCTB)
cBOlicTBa CBOlicTBa
HEOPraHUYeCKH | HEOPraHNYeCKHX
X BellleCTB BelleCTB

3.1 | OK-01 | Knaccudpukanus | Knaccudunmponats 1. Tect «HomeHkiaTypa u Ha3BaHUE

OK-02 | | pomeHkiaTypa | HeOpraHU4ECKHE HEOPraHUYECKUX BELIECTB HCXOJs
K12 | 4 CTpOCHHE | BEIllecTBa B | U3 UX XMMHYECKOH (opMynbl WU
K 1.3 | neopranmuecky | COOTBETCTBHH C HX | COCTABICHHE XMMUUECKOH (hOPMYIIbI

X BEILECTB CTPOEHUEM UCXOJs W3 Ha3BaHUs BELIECTBA IIO

MEXIYHAPOAHOW WJIM TPUBUAJIBHOMN
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HOMEHKJIATYpE.
2. 3agauu Ha pacdeT MacCOBOM JOJH
(mMacchr) XUMHUYECKOTO

3JeMEHTa(COECIMHEHUS)B  MOJIEKYJIE
(cmecn).

3. IIpakTuyeckue 3a7aHus 1o
KJIaccu(uKanuu, HOMEHKIAType H

XUMHYECKUM dbopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
[IpakTuueckue 3ajaHus Ha
OIpeIeJICHNE XAMHYECKON
AKTUBHOCTH BEIIECTB B
3aBHUCUMOCTH  BHJA XHMHUYECKOH
CBS3M U THUIA KPUCTANIMYECKOM
peIeTKH
3.2 | OK-01 | ®usuko- YcraHaBiIMBaTh 1. Tect «OCOOEHHOCTH XHUMHUYECKUX
OK - 02 | xpmuueckue 3aBHCHMOCTh (DM3HKO- | CBOHCTB OKCH/IOB, KHCJIOT,
HK'1.2 | cpoiicrpa XUMHUYECKUX CBOMCTB | OCHOBAHHIA, amM(pOTEepHBIX
K 1.3 | geopranuueckn | HeopraHH4eCKHX THJIPOKCHUIOB U COJICI.
X BEILIECTB BEIIECTB OT CTPOCHHUs | 3aJaHMs Ha COCTaBJICHUE YpaBHEHUN
aTOMOB M MOJIEKYJI, & | XHMHUECKUX pEaKIHid C ydacTHeM
TaKxKe TUMA | TPOCTHIX u CJIOKHBIX
KPHUCTAJTHIECKOM HEOPraHMYECKUX BEIIECTB: OKCHJOB
pelIeTKH METaIJIOB, HEMETAIIJIOB u
aM(}OTEpHBIX IEMEHTOB;
HEOPraHUYECKUX KHCIIOT,
OCHOBaHUI u aM(OTEPHBIX
TUIPOKCHJIOB, HEOPraHUYECKUX
COJIEH,  XapaKkTepHU3yIIMX  HX
CBOMCTBA U CLIOCOOBI MOTYYECHHUS.
3. [TpakTHKO-OpHEHTHPOBAHHEIC
TEOpeTUYECKHe 3aJJaHMs Ha
CBOMCTBA 51 MIOJIy4YEHHUE
HEOPraHMYeCKUX BEIIECTB
3.3 OK 01 [TpousBoactBo | OGOCHOBHIBATH [IpakTHKO-OpHEHTHUPOBAHHEIE
HEOPraHUYeCcKH | 3HAYCHHE U | 33/1aHUS o COCTaBJICHUIO
OK02 | BEIIECTB. | MPUMEHEHUE XUMHAYECKHX PEAKIUHd C ydacTHeM
OK 04 | 3nauenue U | HEOPraHMYECKUX HEOpraHMYeCKUX BEILIECTB,
NPUMEHEHHE B | BEHIECTB B OBITOBOM M | HCIIOJIb3YEMBIX ISt 179
obity u  Ha | [Ipou3sBojacTBeHHOI UJICHTU(QHUKAIMA U TPOMBIIUIEHHBIX
MIPOU3BOJICTBE JeSITeTbHOCTH CIIOCOOOB TTOJTyYESHHS.
YeJoBeKa ux
UIeHTU(DUKAITIN u
¢buzuko-
XUMHYECKIMH
CBOMCTBAMHU
4 Paszpnen 4. | UccaenoBath KourposbHasa padora «Ctpoenne
Crpoenue U | CTpOeHHue u|u cBOiicTBa OpraHHYecKHuX
cBOlicTBa CBOlicTBa BELECTB»
OPraHHYeCKMX | OPraHMYecKHuX
BellIeCTB BelIIeCTB
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4.1 | OK-01 | Kimaccudukanus | Knaccudunuposath 1. 3amanusa Ha COCTaBIICHHUE
IIK1.2 |, crpoenne W | OpraHuyecKue Ha3BaHU OpraHUYeCcKuX
IIK 1.3 | Homenkiarypa | BeuiecTsa B | COGJMHEHUI 10 TPUBHAIBHON WM

OpPraHUYECKUX COOTBETCTBUM C UX | MEXKIYHAPOJHOW CHCTEMATHYECKON
BEIIECTB CTPOCHUEM HOMEHKJIaType.
2. 3a1aHus Ha COCTaBJIEHUE IOJIHBIX
U COKpAlICHHBIX  CTPYKTYPHBIX
(dbopMyll  OpraHMYECKHX BEIICCTB
OTJIEJIbHBIX KJIACCOB.
3anauu Ha OIpe/iesICHUE
npocTenien hopMyIBI
OpPraHMYECKON MOJIEKYJIbI, HCXOAS
U3 AJIEMEHTHOT0 cocTaBna (B %)

4.2 | OK-01 | CpoiictBa VYcranaBnuBaTh 1. 3ananus Ha COCTaBJICHUE
OK-02 | oprannueckux 3aBUCUMOCTb (DU3MKO- | ypaBHEHUH XUMMUYECKUX PEaKLUi C
OK-04 | coenumenuit XUMHUYECKHUX CBOMCTB | y4aCTHUEM OpPraHUYECKUX BELLECTB
TIK 1.2 OpPraHUYECKUX Ha OCHOBAaHMM HUX COCTaBa H
K 1.3 BEUIECTB OT CTPOEHHUS | CTPOCHUS.

MOJIEKYJI 2. 3ajanus Ha COCTaBJIEHUE
YpaBHCHUN XHUMHYECKHUX PEaKLUU,
WITIOCTPUPYIOIIUX XUMHUYECKHE
CBOMCTBA C Y4YE€TOM MEXaHU3MOB
NOPOTEKaHUs [JaHHBIX peakuuil Hu
TEHETUYECKOM CBSI3U OpPraHMYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.

3. PacueTrHblie 3a7a4u o
YPaBHEHMSM peaklHUil ¢ ydacTuem
OpPraHUYECKUX BEILECTB.
JlaGopaTopHas pabora
"IIpeBparienus OpTraHNYECKHUX
BEUIECTB IIPY HATPEBaHUU "

4.3 | OK-01 | Unentuduxamm | MccnempoBaTsh 1. IIpakTHKO-OpHEHTUPOBAHHBIE
OK-02 | g oprannueckux | Ka4eCTBEHHBIE 3a/laHus 1o COCTaBJIEHUIO
OK-04 | gemecrs, UX | peakuuu XUMHYECKUX pEaKIuil C ydyacTHEM
IIK1.2 | shagenne U | OpraHMYECKHUX OpraHMYECKHUX BEIIECTB, B T.4.
K 1.3 MPUMEHEHUE B | COETUHEHUI HCIIOJIb3YEMBIX JUTSE ux

OBITOBOI U | OTIENbHBIX KJIACCOB UIeHTUQUKaIMUL B OBITY U
MIPOU3BOJICTBEH MIPOMBIIIJIEHHOCTH.

HOI JlaGoparopHas pa0ora:
NEeATEIbHOCTH "Unentuduxanms OpraHUYeCKUX
4eJI0BEKa COEIMHEHUI OTAEIBHBIX KJIaCCOB

5 Paznea 5. XapakrTepu3zoBaTthb

Kunernueckue | BJMSIHHE Pa3JIMYHbIX
U ¢paxrTopos Ha
TEePMOJAMHAMMY | pPABHOBeCHe U
ecKue CKOPOCTH
3aKOHOMEPHOCT | XMMHYECKHX

U TNPOTEKAHMs | peakuui
XMMHYECKHX

peakuuii

5 OK-01 | Ckopoctb Xapakrepus3oBaThb [IpakTHKO-OpUEHTUPOBAHHBIE
OK - 02 | xumuueckux BIIUSIHUE TEOPETHYECKHE 3aJaHusl HA AHAJIN3
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OK -04

peaxkuui. KOHLEHTPaluu (bakTopoB, BIIUSIIOLINX Ha
IIK 1.2 | Xumuueckoe pearupyrommx U3MEHEHHE CKOPOCTH XHMHYECKOM
IIK 1.3 | paBHOBeCHE BELICCTB U | peaKuuu. IIpakTuko-
TEMIIEPATYPbI Ha | ODUEHTUPOBAHHBIE  3aJaHUs  Ha
CKOPOCTb XUMHUYECKUX | IPUMEHEHHE IIPUHLINATIA Jle-
peaKuuu. [TaTense I HAXOXKIECHUS
XapakTepHu3oBaTh HaIpaBJICHUS CMEILEHUS
BIUSHUE M3MEHEHMsSI | pABHOBECUS] XUMUYECKOW PEAKIUU U
KOHLEHTpaluu aHanmu3 (AKTOpOB, BIMSIOIIUX Ha
BELIECTB, peakuuu | CMEIIEHNe XUMHUYECKOIO
cpensl U | paBHOBECHS
TEMIIEPATYPbI Ha
CMEILICHHE
XUMHUYECKOTO
PaBHOBECHS
6 Paszpnen 6. | UccaenoBarn Konrposabnass pabdora mno Tteme
JAucnepcHbie AMCIEePCHBbIE «/IucepcHbIie cCHCTEMBD)
CHCTEMBI CHCTEMBbI
6.1 | OK—-02 | TucnepcHbie Paznuyare nctunnsle | 3agauu Ha IIPUTOTOBJICHUE
OK-04 | cucremsr ¥ | pacTBOPSI, PacTBOPOB.
K 1.2 | haxropsr UX | KOJJIOUJIHBIE [IpakTHKO-OpUEHTUPOBAHHBIE
HK 1.3 | ycroitunpoctu pacTBOpHI U pacueTHbIe 3aJaHUS HA JUCIIEPCHBIE
rpyboucnepcHble CHCTEMBI, UCIIOJIb3yEeMbIE€ B OBITOBOIA
CUCTEMBbI U NPOU3BOJICTBEHHOMN JEATENbHOCTH
Ha OCHOBE | YEJIOBEKa
XUMHUYECKOIO
JKCIEPUMEHTA
6.2 | OK-01 | Uccnenoranue | MccinenoBarh usuko- | JlaboparopHas pabota
OK -04 | cpoiicTs Xumudeckue coiictsa | "IIpurorossieHue pacTBOpoB"
K 1.2 | nucnepcubix pa3IMYHBIX BUJIOB
HK 1.3 | cucrem JUCTIEPCHBIX CUCTEM
7 Paszpnen 7. | MccnenoBathb
KavecTBeHHbIe | CBOMCTBA
peakuuu OPraHu4ecKux "
o0OHApyKeHUs] | HEOPraHMYECKHUX
OpPraHM4yecKMX | BellecTB c
" HCIOJIb30BAHNEM
HEOPraHU4eCK! | Ka4eCTBEeHHBIX
X BelIeCTB peaxkuuii
7.1 | OK 01 | Obnapyxenue Hccnenosatsb 1. JNlabopaTopHas paborta (Ha
HEOpPraHWYEeCKHU | Ka4yeCTBEHHbIE
X KaTHMOHOB W | peakiuu BBIOOD):
AHHOHOB HEOPraHUYECKUX - AHalUTHYeCKHE peaknuu
BEILIECTB kaTUOHOB [-VI rpymm;

— AHUIUTUYECKHUE PEAKIIMU
AQHUOHOB.

2 IlpakTHueckue 3a1aHns Ha
COCTABJICHUE YPAaBHEHUU peaKIuil
oOHapyKEeHUsI

KaTMOHOB [-VI rpynn u aHuoHOB, B
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T.4. B MOJIEKYJISIPHOM U MIOHHOM
¢bopmax.
7.2 | OK 01 | O6napyxenue Hccnenosars JlaGopaTopHas pabora (Ha
OpraHUYECKUX KaueCTBEHHbIC BBIOOD):
BEIIECTB peaxkuuu - KadectBeHHble  peaknuu  Ha
OTJIETTbHBIX OpPraHUYECKUX OTJICNIbHBIE KJIACChl OPraHUYECKUX
KJIACCOB C COEIMHEHU N BEIIIECTB;
Hcnonb30BaHue | OTAENBHBIX KJIACCOB - KauecTBeHHBI aHAIN3
M Ka4eCTBEHHBIX OPraHMYECKUX  COCAMHEHHH  TIO
peakiuit (YHKITMOHATTLHBIM TPYIITIaM.
[IpakTuueckue 3aaHus Ha
COCTAaBJICHHE KaueCTBEHHBIX
peakuui OoOHapyKEeHUS
OPraHUYeCKUX COCITMHEHUMU.
Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE  coJiep:KaHHe  (coaeprkaHue NPHKJIATHOTO
MOLYJIs1)
8 Pasjeu 8. OnenunBaTh 3ammTa Keiica (¢ yueroM Oyayuiei
MOCJIeACTBUA npogeccCHOHATbHOM
Xumusi B OBITY | Gprropoii U | 1eATeJILHOCTH)
n NMPOU3BOJACTBEHHOI
MPOM3BOACTBEH | qegrenbHOCTH
HoH YeJI0BeKa ¢ MO3MIMIA
ACATEABHOCTH | 50 10rHyecKoOi
“1€J10BEKA 0€30MaCHOCTH
8.1 | OKO01 | Xumus B 6biTy U | O1IecHHBATH Ketic (¢ yuerom Oymymieit
OK 02 | mpou3BOACTBEH | MOCJIEACTBUS podeccHOHANBHOI AEATENBHOCTH)
OK 04 | Hoit OBITOBOM i .
OK 07 | megrenbHOCTH MPOU3BOJACTBEHHOM BO3MOXKHbIE TEMbI KEHCOB:
yeJioBEeKa NeATCIbHOCTH 1. IloTemnenue ximMmara u
YEeJIOBEKA C TO3MIUIA BBICBOOOK/IEHHE Ta30BbIX THIPATOB
IKOJIOTUYECKOU €O JTHA OKeaHa.
0e30macHOCTH
2. bynymue Marepuanisl Juis aBua-,
MalIuHO- ¥ PUOOPOCTPOCHUSI.
3. HoBsle maTepuansl ais
COJIHEUHBIX OaTapeil.
JlexapcTBa Ha OCHOBE PACTUTENIBHBIX
TpenapaToB
9 Paszpnen 9. | MuTepnperupoBaTh | 3amura yueOHo-
HccaenoBanue | XUMHYECKHE HCCTIE0BATENIbCKOTO  TIpoekTa  (C
U XHMMHMYECKHH | Mpouecchl U | yIETOM Oymyieit
aHa/u3 siBJieHns B Ouocepe | npodeccuoHaNbHOMN A€ATEILHOCTH)
00beKTOB
onocgepsl
9.1 | OK 01 | OcHoBsl Bemonuate momnsbiit | 1. JlaGoparophas pabota «OCHOBBI
nmabopaTopHOH IIUAKIT 1a00paTOPHON MTPAKTUKI.
MPaKTUKU B | DKCIIEpPUMEHTANBHOTO | 2 TuIOBBIE pacyeThl MO TEMAaTHUKE
npo¢eCCHOHANIb | UCCIICIOBAHUS C | PKCTIEpUMEHTA.
HBIX cobmrofeHueM npaBui | 3 3agaud Ha BBIYHUCICHUE CPEIHErO
abopaTopusix 6e30macHOTO 3HAYCHHS AKCTIEPUMEHTAITbHBIX

oOparneHus Cc

JAaHHBIX, ITOIPCITHOCTH.
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BEIIECTBAMH "
71a00paTOPHBIM
000py1I0BaHUEM

4  IlpeacraBieHue  pe3yJbTaTOB
JKCIIEPUMEHTA B Pa3JIMYHON

9.2

OK 01
OK 02
OK 07

XUMHYECKUI
aHaIn3 mpo0
BOJIBI

HccnegoBaTh
XUMHYCCKHI
npo0  BOJBI
po0 BOIBI

aHaJIu3
COoCTaB

1 Tect «CBoiicTBa U COCTaB BOJIBI».
2 3amanme «XHUMHUYECKUH COCTaB
BOABI, THII BOJBI M CIIOCOOBI €€
OpUMEHEHUs» (C HCIOIb30BAaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).

3 [IpakTHKO-OpHEHTUPOBaAHHBIE
TEOPETUUYECKHE 3a/JlaHHsl Ha COCTaB
BOABI U  CIOCOOBI  BBIPAXKECHUS
KOHIICHTPALUH u repecyer
KOHI[EHTpaluil (C HMCIOIb30BaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).

4 JIaboparopHas paboTa Ha BBIOOD:
— OuncTKa BOJBI OT 3arpsiI3HEHUI;

— Onmnpenenenne pH Bogsl u ee
KHCJIOTHOCTH;

— Ompegenenue >KeCTKOCTH BOJbI U
CIOCOOBI €€ YCTpaHEHHUSI.

9.3

OK 01
OK 02
OK 07

XUMHYECKUHN
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTaHUS

Hccnenosath
XUMHAYECKHUUA  COCTaB
MIPOJIYKTOB TUTAHUS

1 Tect «Oprannyeckue u
HEOpPraHUYeCcKue BEIIECTBA,
BXOJSIIIIIE B COCTaB MPOJIYKTOB
TTUTAHWS.

2 [TpakTHKO-OpHEHTUPOBAHHBIE
3a/laHus 10 KYJIMHAPHOW TeMaTHUKE.
3 JIaboparopnas padota (Ha BEIOOD):
— OOnapyxeHue HUTpPaTOB B
OPOAYKTaX MUTAHUS,

— HccenenoBanue IIPOJTYKTOB
NUTaHWsT Ha HAJIUYUE YTJIEBOJOB
(Myka, TBOpOT, MOJIOKO, HOTYpT) Ha
HAJIUYUE  YIIeBOAOB  (Kpaxmad,
TJIFOK03a, caxaposa).

9.4

OK 01
OK 02
OK 07

XUMUYECKUN
aHaIn3 po0
MOYBEI

HUccnenosath
XAMHUYECKUUN
po0 MOYBBI

COCTaB

1 Tecr mno Tteme «XUMHUYECKUN
COCTaB HEOPTaHHYECKUX "
OpPTaHUYECKUX YAOOPEHUI».

2 3amanne «B3auMocBsI3b cocTaBa
MOYBbI, THUN  TOYBBI U €€
Ha3HAYCHUS.

3 JIaGopatopHas paboTa (Ha BBIOOD):
— OOnHapyxeHne HeOpraHuYeCKuX
npuMecel B mpoOax MouBHI;

—  Omnpenenenne pH  BoxmHOM
BBITSDKKU TIOYBBI, €€ KUCIOTHOCTH U
MIEJTOYHOCTH.

9.5

OK 01
OK 02
OK 07

Hccnenosanue
00BEKTOB
o6uochepsl

HccnegoBaThb
XUMHYSCKHH  COCTaB
00BEeKTOB  OHochepbl
Ha npuMepe
MPOJYKTOB IHUTAHMS,
BOJIbBI 1 ITIOYBBI

Y4eOHO-HCcCae10BATENbCKUNA TPOSKT
B 00J1aCTH

UCClIeIOBaHMs 00BEKTOB OHOC(hEpBI.
Bo03MOKHBIE TEMBI TIPOCKTOB:

1 HccnenoBanue cocraBa
MHUHEPATbHON BO/JIBI 51
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PEKOMEH1alluu 1o ee
HCII0Ib30BAHHUIO.

2 MHccnenoBanue pa3pyliaroiiero
JICUCTBUSA NPUPOAHOM BOABI Ha
CTPOUTEIBbHBIE MAaTEPHUAIIBI.

3 CocraBnenue MpOeKTa
IIBETHHUKA/OTOpO1a/cana B
3aBHCHMOCTHU OT cocraBa

MpOaHaJIM3UPOBAHHBIX TTOYB.
4 CocraBienue cOanaHCUPOBAHHOTO
MEHIO Ha JCcHb (HEIemw) B
3aBUCHMOCTHU OT coJiepKaHus
XHUMHYCCKHX MaKpo n
MUKPO3JIEMEHTOB B MPOJIYKTax
MMUTaHUS.

5 HccnenoBanue KauecTBa MUTHEBOU
BOJBI.

6 HccnenoBanue poo
BOJIOIIPOBOJAHOM BOJBI HA MpPEAMET
YCTPaHEHHS )KECTKOCTH.

7 YcTpaHeHHE >XECTKOCTH BOJIbI B
CEIIbCKOXO03iICTBCHHOM
JIeSITEILHOCTH.

Pa3pabdorumk:

I'bIIOY KPK «HHTerpan», npenogasarens H.A.3uH4eHKO




