YACTHOE [TPO®ECCUOHAJILHOE OBPA30OBATEJILHOE YUPEXJIEHUE
«T'YMAHUTAPHBIN KOJUIEJDK «DJIEJIBBENCy

& ANOKYMEHT NOAMWUCAH
BMNEKTPOHHOW NOONUCBKD

Ceptudbukat: 360ABE006DAEAAA2439612738C64F761
Brageney: YrlOY "TYMAHWTAPHBIA KONNEDRK "3AENBBENAC”

PABOYAA [TPOITPAMMA
YYEBHOI'O ITPEAMETA OVII.14 XMUA

JUISI CTIELIMAJIBHOCTHU CPeIHEro MpodhecCHOHANIBHOTO 00pa3oBaHus
34.02.01 CECTPUHCKOE JEJIO

OcHoBHOE 00111ee 00pa3oBaHue
(YypoBeHB 0Opa30oBaHMs)

npo¢uib 00yUeHHUsI: €CTECTBEHHO-HAYUYHbBIN

OuHo-3a04Has
(dbopma oOyueHUs)



I'po3neiii, 2024 r.

o PaGouas mporpamma yuebnoro mpeamera OVIIL.14 Xumus paspaborana Ha
ocHoBe DenepanbHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHIApTa CPEIHETO
npodeccuonanbHoro  oOpazoBanus (yTBepxkaeHHoro Ilpukazom MunHcTEpCTBa
npocsemienus Poccun ot 04.07.2022 Ne 527 «O0 yTBepxkaeHuu (enepaibHOro
rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAAapTa CpPeIHEro mnpodeccHoHaTIbHOTO
obpazoBanusi mo cneruaibHocTH 34.02.01 CecTpuHCKOE J€70 W IPOTOKOJIA
denepanibHOro  yueOHO-Metoauyeckoro oobenuneHus mno YITIC  34.00.00
Cectpunckoe neno: ot 19.08.2022 Ne 5. 3aperucTtpupoBaHO B TOCYJIapCTBEHHOM
peecTpe MPUMEPHBIX OCHOBHBIX oOOpa3oBaTeibHBIX mporpamm: Ne 53 [lpuka3
OI'bOY AITO UPIIO Ne IT -40 ot 08.02.2023

Opranuzanus pazpaboTUYHK:

YactHoe nmpodeccruonanbHoe 00pa3oBaTeabHOe YupekaeHue «I'yMaHuTapHbIid
KOJUIEJIK «D/IelIbBeiicy

Pazpaboruunku:

1.McpaxumoBa Pura Taxx1InHOBHA 3aMECTUTENbL JUPEKTOPA 1O YU4eOHO-
meroanueckor padbore UIIOY «'ymanutapHbIil KOJIEmK «DIETHBEUC

2. [ly6aeBa Kycym AGybGakapoBHA 3aMECTUTENb TUPEKTOpa MO yueOHOH paboTte

3. AybaeB Maromen AOaysIXaMUJOBUY 3aMECTUTEND TUPEKTOPA 110 BOCIIUTATEIBHOM
pabote UITOY «I'ymaHUTapHBINA KOJIEIK «DIAETBBEUCH

4.OnunbxaHoBa JnvHa barayIMHOBHA, MPENOAaBaTENlb KIMHUYECKUX JUCLHUIUINH
5.Akaesa Jlanca CyneliMaHOBHA, ITPENoOIaBaTelb KIMHUYECKUX JUCIUTUIMH
6.Unurosa daruma VcaeBHa npenojaBaTesab OCHOB JJATUHCKOTO SI3bIKA

7. UcaeBa Tamuna [llamxanoBHa mpemnoiaBaTesib aHATOMUHU M (PU3UOJIOTHUHU YEJIOBEKa
Y OCHOB NATOJIOTUH,

8.JxanxoToBa Xean YMapoBa NpenoaBaresb NeAuaTpul U OCHOB MUKPOOHOJIOTUN
Y UMMYHOJIOTHH,

9.Xam3aroBa Tammiia AxMe0oBHa TpENoaBaTeb Tepanuu

10 Mynaea Pazera CennMoBHa npemnoiaBaTelib 00111e00pa3oBaTeIbHbIX YUEOHBIX
PEIMETOB

11. ManaeBa Manuka MaroMe10BHa MpenoiaBaTesib XUMUU

[Tporpamma omobpena Ha 3acenanuu [legarorudeckoro copeta YacTHOTO
npo¢eCCUOHATILHOTO 00pa30BaTEeIbHOTO yupekaeHue «I'yMmaHuTapHbIil KOJUIeIK
«nenbBercy: npotokoa Ne7 ot 10 utons 2024r

CornacoBaHo:

['ocynapcTBenHoe O1oKeTHOE yupexaeHue "Pecny0nmkaHCKiil OHKOJIOTHYECKU
nucnancep» MunucrepcTBa 3npaBooxpaHenus: Yeuenckoi PecryOnuku



COINEPKAHUE

OBILIASI XAPAKTEPUCTUKA PABOYEN I[TPOI'PAMMBI
YYEBHOI'O ITPEAMETA

CTPYKTYPA U COAEPXXAHUE YUEBHOI'O ITPEJIMETA
VCJI0BUA PEATIM3ALIMN YUEBHOI O ITPEJJMETA

KOHTPOJIb U OLIEHKA PE3YJIbLTATOB OCBOEHNS YYEBHOI'O
[TPEAMETA



O0mas xapakrepucTuka pabdoueil mporpaMmmbl 001eo0dpasoBatenbHoro yaednoro npeavera OYIL14
Xumust

1.1.Mecto yuebHoro npeamera B CTPYKType OCHOBHOM Mpo(hecCHOHAIbHOH00pa30BaTeIbHOM
nporpammsel; yueOHbiit npeamer OVYII.14 Xumus sBinsieTcst 0043aTelIbHON 4aCThIO
00111e00pa30BaTENLHOTO MK 00pa3zoBarenbHOM mporpammsl B cootBeTcTBum ¢ ®T'OC CIIO mo
cnennansrocty 34.02.01 Cectpunckoe aeno. Tpynoemkocts aucuumuabl OYIIL 14 Xumus na
yri1y0JeHHOM ypoBHE cocTaBisieT 146 yaca, 3 kotopbix 102 yaca — 6a30Bb1d MOayJIb (7 pa3aenos)
1 44 yaca — IpUKIATHOMMOYIb (2 pa3zena), BKIOYAIIUI TPAKTHKO-OPUEHTUPOBAHHOE
coJieprKaHKe, yCUIMBaroliee npoGuiIbHY0 COCTaBISIONIYI0 IO creruaibHocT 34.02.01
CectpuHCKO€ JeNO.

[TpuknamgHolt Momynab BKIOYaeT JaBa pazaena. Pasmen 8 «Xumus B ObITy |
NPOU3BOJCTBEHHOW JIEATENILHOCTH 4YEJIOBEKAa» pealu3yeTcsl Ha MaTepuale Keicos,
CBSI3AHHBIX C OKOJOTUYECKOW OE30MacHOCThI0 M OIEHKOM TOCHEACTBUNA OBITOBOW U
NPOU3BOJCTBEHHOW  JICSITENBHOCTH, 1O  OTpacisM  Oyaymield  mpodecCHoHaIbHON
AEATETbHOCTH OOydJaroImmxcs. TemaTuka paszena 9 BapbupyeTcs 1Mo 00BeKTy Oymymiei
npodecCHOHANBHON JEATETPHOCTH CTYACHTOB — Omocepa (KHUBBIE OPTraHW3MBI) WA
TexHocdepa (TexHoJTormIeckue 00hekThl): s crermanbHocTd 34.02.01 CecTpuHCKOE
JNE€JN0 P eKOMeHayeTcs TeMaTuka «VccnenoBanue 1 XUMHUYECKHH aHAIN3 00BEKTOB OHOChEpBD».

Pacnpenenenue o cemectpam ONpeeNeHo, ¢ YUYETOM JIOTUKU (POPMUPOBAHUS MPEIAMETHBIX
Pe3yNbTaToB, 00X U MPOHECCHOHATBHBIX KOMIETEHIINH, MEXIPEAMETHBIX CBS3EH C IPYrUME
TUCIMIUTMHAME 00111e00pa30BaTeIbHOTO U 00IIENPO(PECCHOHATBHOTO IUKIOB y4eOHOTO TIaHa.

1.1, llenn u nnaHupyembie pe3ybTaThl OCBOCHUS yUeOHOTO TpeameTa
1.1.1. Lemu u 3amaun mpeamera

®opmMupoBaHUE y CTY/ICHTOB XMMUYECKOH COCTABISIOLIEH E€CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa KaK OCHOBBI TPHHATHA PEIICHWH B XU3HEHHBIX M MPOU3BOJICTBEHHBIX CUTYAIHUSX,
OTBETCTBEHHOT'O MOBECHUS B IPUPOHOM CpeJie.

3anaqu y4eOHOTO MPeaMeTa;

1) chopmMupoBaTh TIOHMMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX IIPOIIECCOB U
SBICHUN B OKPYXKAIOLIEH Cpejle, LEJOCTHOM HAyyHOM KapTUHBI MHpPa, B3aUMOCBA3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJAUTH PACUCThI M0 XUMUUCCKUM (DOPMYJIaM U YPaBHCHHSIM
XUMUYECKAX pEAKIMH, TUIAaHUPOBATH M  HMHTEPIPETHPOBATh  PE3YIbTAThl XUMHYECKHX
SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKK  MPOBEACHMSA  XMMHYCCKHX  OKCICPUMEHTAIbHBIX
WCCIENOBaHUNA ¢ CcOONMIOfIeHNeM TIpaBwil 0e30macHoro oOpalieHds ¢ BEIIECTBAMH U
nabopaTopHBIM 000PYI0BAHHEM;

4) pa3BUTh YMCHHS aHATM3UPOBATH, OICHMBATH, TIPOBEPATH HA TOCTOBEPHOCTH M 0000MIATH
MHGPOPMAITIIO0 XUMHUYECKOTO XapaKTepa U3 Pa3IMIHbIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHS TPOTHO3KPOBATD TOCIEICTBUS CBOCH AEATEIBHOCTH U XUMHYECKUX
TIPUPOJIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB,;

6) chopmupoBaTh TIOHMMaHWE 3HAYMMOCTH JOCTWKCHWH XMMHYECKOW HAyKH WU
TEXHOJIOTHI1 [T Pa3BUTHS CONMATBHON 1 IPOU3BOICTBEHHOI cep.

1.1.2. IInanupyemble pe3yabTaThl OCBOCHMS 00Ie00pa3oBaTeNbHOTO TIpeaMeTa B

cootBercTB ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO ompeneneHsl B TabmmIe
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KOI[ ¥ HAMMCHOBAHUC

[Tnanupyembie pesynbTathl ocBoeHus yueOHoTo mpeameTa OYIL14 Xumus

opmupyempix OK  |0O6mme [IpenMeTHBIE

OK 01. Bribupatsb B yactu Tpy0BOro BocnuTaHus: - BIQJIETh CHCTEMOM XMMHYECKMX 3HAHMH, KOTOpas BKJIIOYAET:
CIOCOOBI pelICHMS - TOTOBHOCTb K TpyAy, OCO3HAHME LEHHOCTM MAaCTEPCTBA, | OCHOBONONAralomue  TOHATHS  (XMMHUYECKHIl  DJIEMEHT,  aToM,
3a1a4 TPy A0JII00HE; 3JIEKTPOHHAs 000J104Ka aTOMa, $-, P-, d-31EKTPOHHBIE OPOUTAIN ATOMOB,
npogeccuoHaIbHON - TOTOBHOCTh K AaKTHBHOM JEATENBHOCTH TEXHOJOTUYECKOW U | MOH, MONEKYyNa, BAIEHTHOCTb,  3IEKTPOOTPULATENLHOCTb, CTEHEHb
JesITeNIbHOCTH COIMATIEHOM  HANpPAaBJICHHOCTH, CIIOCOOHOCTh  WHWIMUPOBATH, | OKUCICHHS, XUMHYECKas CBs3b, MOIb, MOJSPHAS Macca, MOISPHbI
TIPUMEHHUTEIBHO K IUIAHAPOBATh W CAMOCTOATENBHO  BBIMONHATH  TaKyko | 00beM, yrIepoaHbIi ckeneT, GyHKIMOHANbHAS TPYIIIa, pauKal, H30Mepus,
pa3IYHbIM JeSTEIILHOCTD; M30MEPbI, TOMOJIOTHYECKUN PAJI, TOMOJIOTH, YTTIEBOJOPO/IBI, KUCIOPOA- U
KOHTEKCTaM - HHTEpPeC K pa3nuuHbIM cdepaM  TPOoPecCHOHATBHON | a30TCOAEPKAIINE COCMHEHHS, OWOJIOTrMYecKH AaKTUBHBIE BEIIECTBa

NEeSATEeTLHOCTH, (yreBofbl, KHUpbI, OENKHM), MOHOMEp, MOIUMEP, CTPYKTYpPHOE 3BEHO,

OBiajeHne  YHHBEPCATILHHIMH  Y4eOHBIMH  TMO3HABATEJIbHBIMH | BHICOKOMOJEKYIISIPHBIE COEAMHEHHUS, KPUCTAIMUECKas peIIeTKa, THUIIbI

AelCTBUAMU: XUMHYECKUX PeaKiii (OKUCIUTENLHO-BOCCTAHOBUTENBHBIE, IK30- U

2) 0a30Bble JOTHYECKHE AEHCTBHS:

- CaMOCTOSTENbHO (POPMYJIHUPOBATH U AKTYAIH3UPOBATH TIPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJWBATh CYIICCTBEHHBIH TMPU3HAK WA OCHOBAHHS JJIst
CpaBHEHWS, KIacCH(pUKAIMU 1 0000IICHHS;

- OMPEMIENSATh IIENH JeATETEHOCTH, 33/1aBaTh APAMETPHI U KPUTEPUH
X JIOCTHKEHHS,

- BBUIBJIATH  3aKOHOMEPHOCTH U
paccMaTpUBaeMBbIX SBJICHUSX;

- BHOCHUTh  KOPPEKTHUBBI B  JICATENBHOCTb,  OIICHUBAThH
COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIICHMBATH PHCKH MOCIIEICTBHI
e TENbHOCTH,;

-pa3BUBaTh  KPEaTHBHOE
KU3HEHHBIX MPoOIeM

0) 6a30BbBIC UCCIICIOBATEILCKUE ICHCTBUS:

BJIaJICTh HABBIKAMH y4eOHO-HUCCIICIOBATEILCKON U MPOCKTHOM
JeSTeIbHOCTH, HABBIKAMU Pa3pelICHHs TPOOIIeM;

MPOTUBOPEYUS B

MBIIIJICHUE Ipu pPE€IICHUN

SHJOTEPMHUUYECKHUE,
3JIEKTPOJIUTBI,
OKHCIIUTETb,

MOHHOTO  OOMeHa),  pacTBOD,
NEKTPOIUTHYECKAs — AMCCOLMALNS,
CKOPOCTb ~ XMMHYECKOW  PpEaKluH,

peakium
HE3NEKTPOIIHTHI,
BOCCTaHOBHUTEIIb,

XMMUYECKOE pABHOBECHE), TEOPUM M 3aKOHBI (TEOPUS XUMUYECKOTO

cTpoeHHs1 opraHndeckux BemectB A.M. bytneposa,
HIEKTPOTUTHYECKON  TUCCOLHUALINH,
MenpeneeBa,

CHUMBOJINYECKUN
CBOMCTBAX,

Teopust
nepuoxnyeckuii  3akoH JI.M.
COXpaHEHUs  MacChl),  3aKOHOMEPHOCTH,
XUMUM,  (AKTONOTHYECKHE CBEJCHUS O
MOJNY4YeHUH M 0€30MaCHOM HCIOJIb30BAHUU

3aKO0H
S3BIK
COCTaBe,

BOKHEHIINX HEOPTraHWYECKUX W OPTaHMYECKHX BEIIECTB B OBITY U
MPaKTHIECKOM eATEbHOCTH YeOBEKa;

YMCTh BBISABJIATH XAPAKTCPHLIC MPU3HAKW W B3aMMOCBA3b
HU3YYCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBCTCTBYIOIIUC IMOHATHS
Ipru OINHMCAaHUU CTPOCHUA H CBOICTB HCOPTaHUYCCKUX U
OpraHHUYCCKUX BCHICCTB U HUX npeBpameHI/Iﬁ; BBISIBJIIATD
B3aHMMOCBI3b XHUMHUYCCKUX 3HAaHUH C IIOHATUSIMU 41
OpEACTABJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,




- BBIABJIATH HpI/I‘II/IHHO-CJICI[CTBeHHI)IG CBA3U U aKTyaJII/ISI/IPOBaTI) 3aﬂal1y,
BBIBUTATh THIOTE3y €€ pEeNICHHSA, HAXOMUTh AapTyMEHTHl [
JI0Ka3aTeNbCTBA CBOMX YTBEPIKICHHMI, 3aaBaTh MapaMeTpbld KpUTEPUH
peleHus;

- aQHAIM3UPOBATh TIONYYEHHBIE B XOJE€ PEIICHHUS
pe3yanaTLI, KpI/ITI/I‘{eCKI/I OLCHUBATH ux
MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSAX;

- YMCTI) HepCHOCHTL 3HAHUA B H03HaBaTeJII>HyIO nu HpaKTI/I‘ICCKYIO
00J1aCTH JXKU3HEIEITEIbHOCTH;

- yYMeTh HHTETPUPOBATH 3HAHUS W3 pa3HBIX MPEAMETHBIX
oOiacreii;

- BBIJIBUTaTh HOBBIC HJCH, MpEIIaraTb OPUTHHAIBHBIC MOAXOMABI U
peleHus;

= CHOCO6HOCTB nX HUCIIOJIb30BAHHUA B H03HaBaTCJILHOI‘/’I u
COIIMATIbHOM MPAKTHKE

3a1a4n
JI0CTOBEPHOCTb,

- YMEThb MHCIIONIb30BaTh HAUMEHOBAHUS XHMMYECKMX COEIMHEHUM
MEKIYHAPOJHOTO COI03a TEOPETUYECKOW W TPUKIAJHON XUMUH U
TPUBMAIbHBIC HA3BAaHMS BAKHEHIIMX BEIIECTB (3THWIEH, AalETUJIEH,
repuH, Gpenon, Gopmanbaerui, yKCycHas KUCIO0Ta, TIULUH, YTapHbId
ra3, yrjieKuciblil ra3, aMMMaK, raimieHas U3BECTb, HEralleHas U3BECTb,
MUTHEBAS COJA U JPYTHX), COCTaBIATH (HOPMYIBI HEOPraHUYECKUX U
OpraHM4eCKUX BELIECTB, YPAaBHEHUS XUMUYECKUX PEAKIUH, OOBACHSATH
UX CMBICI; TOATBEPKIATh XapaKTePHbIE XMMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMHAIKCIIEPUMEHTAMU M 3alUCAMU YPaBHEHUH XMMHUYECKUX
pEaKInii;

- yMeTb  YCTaHaBJIMBaTb  NPUHAMJECKHOCTb  H3YyUYEHHBIX
HEOPTraHWYEeCKUX ¥ OPraHMYECKHX BEIIECTB K ONPEEICHHBIM KJIaccaM U
TpynnaM COeJUHEHUH, XapaKkTepu3oBaTh HX COCTaB M BaKHEHIINE
CBOMCTBA; ONpeNeNsATh BUIbl XUMUYECKHX CBs3el (KOBaJeHTHas,
WOHHAs, MeTaInyeckas, BOAOPOAHAS), THIbl KPHUCTAITMYECKUX
PEIETOK BEIIECTB; KIacCU(PUIIMPOBATH XUMHYECKUE PEaKIIHH,;

- chopMHpOBaTh TIPEACTABICHUS: O MAaTepHalbHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSIX ¥ I103HABAEMOCTU SBIEHHMH TIPUPOABL; O MeCTe MU
3HAQUEHWH XUMHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOJH B
o0OecrieyeHn yCTOMYMBOTO Pa3BUTUS 4YEJOBEUECTBA: B PEIICHUH
npoOlieM  SKOJNOTMYECKOM,  JHEepreTH4ecKod W MHIIEBON
0€30macHOCTH, B  pa3BUTHM  MEIWIUHBI, CO3AaHMM  HOBBIX
MaTepraioB, HOBBIX MCTOYHUKOB JHEPTUH, B 00ecredeHHU
PAIMOHANIBHOTO  MTPUPOAOIONB30BaHUS, B  (HOPMHPOBAHHU
MHPOBO33pEHUSI M O0Ommed KyJbTypbl YeloBeKa, a Takke
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3J0pPOBBIO U
NIPUPOJIHOI Cperie;

- BJaJIeTh CHCTEMOH XHMMUYECKMX 3HAHHUHM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIATAlOINE TOHATUSA (IOMOJHUTENBHO K CHUCTEME IOHATHIH
0a30BOrO YpOBHSI) - W30TOMbI, OCHOBHOEC ¥ BO30YXICHHOE
COCTOSHME ~ aroMa, THOpUAM3alUs  aTOMHBIX  opOuTanei,
xumuueckas cBs3b (" " um "', KpaTHble CBSI3M), MOJIIpHas
KOHIIGHTpals, CTPYKTypHast ¢opmyna, u3omepust (CTpYKTypHas,
reoMeTpuueckas (IUC-TPaHC-U30MEPUs), TUIBI XUMHYECKHX pPeaKLui
(romo- ¥ reTeporeHHble, OOpaTUMble W HEOOpaTUMbIE), PAacTBOPHI
(MCTUHHBIE, JIUCTIEPCHBIE  CHUCTEMbI), KPHUCTALIOTHAPATBI,  CTENEHb




JUCCOLMAIIMH, DIEKTPONN3, KPEKUHT, PUGOPMUHT); TEOPHH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHWS, JIEKANIE B OCHOBE
MOHUMAaHUsS TPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHX SBICHUI,
COBpEMEHHBIEC TIPECTaBICHAS O CTPOSHHWH BENIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM M HAJMONEKYIISIPHOM YPOBHSX; TpPEACTAaBICHUS O
MEXaHH3MaX  XMUMHYECKHX  PEaKIWid, TEPMOJAMHAMHYECCKHX U
KUHETHYECKUX 3aKOHOMEPHOCTAX UX TMPOTEKaHHS, O XHUMHYECKOM
PaBHOBECUH, JHCIEPCHBIX CUCTeMaX, (aKTOJIOTUYECKHE CBEICHHS O
CBOMCTBaX, COCTaBe, MOIy4eHHH U OE30MacCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPTaHWYESCKHX W OPTaHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NeATeTbHOCTH YeNOBEeKa; OOIIMX HAYYHBIX MPUHIIUTIAX
XMMHUYECKOTO MPOW3BOJACTBA (HA TpUMEpe MPOM3BOJCTBA CEPHOU
KHCIIOTBI, aMMHAKa, METaHOIa, TepepaboTKu HeTH);

- yYMeTh MPOBOJAUTH pacyeThl MO XHUMHYECKHM (opMmyiam u
YpaBHEHHSAM XMUMHYECKHX PEAKIMiA C MCIOJIb30BaHHEM (DH3UYECKUX
BENMYMH (Macchl, oObeMa Ta30B, KOJMYECTBA

BEIIECTBA), XapaKTEPH3YIOIMX BELIECTBA C KOJIMYECTBEHHOMH
CTOPOHBI: pacyueTsl 10 HAXOXKICHHI0 XUMHUYECKOW (OPMYIIBI
BEIECTBA; pacueThl Macchl (00beMa, KONMYECTBA BEIIECTBA) TPOAYKTA
peaKIuu, €CIM OJHO W3 WCXOIHBIX BENIECTB NAHO B BHJE PAacTBOpa C
ONpENETICHHOW MAaCCOBOM JI0JIEH PACTBOPEHHOTO BEIIECTBA WM JJTAHO B
U30BITKE (MMEET MPUMECH ); PacYeThl MACCOBOM MM OOBEMHOM JI0TH
BBIXOJIa TIPOJYKTa PEAKIMHU; PacueThl TEIIOBOro d(QeKTa peakuui,
00BEMHBIX OTHOILICHHUI Ta30B;

YMETh BBISBISTH XapaKTePHbIC MPU3HAKA M B3aUMOCBS3b M3y4EHHBIX
MOHATUH, TIPUMEHATh COOTBETCTBYIOIIME TIOHATHA IIPU ONMCAHUY]
CTPOCHHS M CBOWCTB HEOPTAHWYECKMX U OPTaHMYECKHX BEHMIECTB M UX
TIPEBPAIICHHIT; BBISBIATh B3AMMOCBS3b XUMHYCCKAX 3HAHUI C IOHATHAMH U
NPEJCTABICHUSAMH  JPYyrUX TIpeIMETOB i 0Oojiee  OCO3HAHHOTO|
NOHUMAaHHS ¥ O0BSICHEHHS CYIIIHOCTH MaTEpPUANBHOTO SIMHCTBA MUPA,;
- WCTIONb30BATh CHCTEMHBIE XUMUUECKUE 3HAHUS ISl OOBSICHEHHS U
MPOTHO3MPOBAHUSISABICHUN, UMEIOIINX ECTECTBEHHOHAYYHYO PUPOLIY;
yMeTh  WCIIOJNB30BaTh ~ HAMMEHOBAHHS  XMMHYCCKHX  COCIMHCHHH
MEXKIYHAPOJHOTO COH3a TEOPETUYECKOW M TIPUKIAAHOW XUMUH U
TPUBHAIIGHBIC HAa3BAaHMS BENIECTB, OTHOCSIIMXCSA K M3YYEHHBIM KJIaccaMm|
OPTraHUYECKHUX U HEOPTraHUUECKUX COSIMHEHHN;




-UCTIONB30BaTh  XMMUYECKYI0 CHMBOJNHMKY JUIS  COCTaBICHHS  (QOpMYyI
HEOPraHMYECKUX BEIIECTB, MOJNEKYIAPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKPAILEHHBIX U CKENETHbIX) (hOpMyJI OPraHMYECKHX BEIIECTB; COCTABIATH
ypaBHEHHS XMMUYECKUX peakIMd M  pacKphlBaTh MX  CYLIHOCTB!
OKHCIUTENBHO- BOCCTAHOBUTENIBHBIX PEAKIUN TOCPEACTBOM COCTABICHUS
3JEKTPOHHOr0 OallaHca 3TUX PEaKUMi; peakuuil MOHHOTO OOMeHa IyTeM
COCTaBIGHUSI HMX TOJHBIX ¥ COKPAIIEHHBIX HOHHBIX YpaBHEHHH;
peaxiuii TUOPONH3a, PEakUud KoMmiuieKkcooOpasoBaHus (Ha
IpUMepe TUIPOKCOKOMIUIEKCOB LMHKA M AMIOMHHHA); HOATBEPXKAATH
XapakTepHble  XMMHYECKHE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOUIMMH
9KCTIEPUMEHTAMU U 3aUCAMHU YPABHEHUH XUMUYECKHUX PEaKIHii;
- yMeTb KiaccU()UUMPOBATh HEOPraHMYECKHE M OpPraHMYECKUE BEIeCTBa M
XHUMUYECKHE PEaKLUHH, CaMOCTOATEIbHO BBHIOMPATh OCHOBAHUS M KPUTEPHU
IS KITacCU(UKAIMN U3yYaeMbIX XUMITIECKIX 00BEKTOB; XapaKTepU30BaTh
COCTaB U BaKHEWIINE CBOMCTBA BEIIECTB, MPUHAMIEKAMMX K ONPEAETCHHBIM
KJIaccaM U IpyInaM COEIUHEHHH (NPOCThIE BEIECTBA, OKCHABL, THAPOKCHIBL,
COJIH; YIJIEBOAOPO/IbL, IPOCThIE IYHUPBL, CIUPTHI, (HEHOIBL, ATbIETHABL, KETOHBI,
KapOOHOBBIE KHCJOTBI, CIOXHBIE O(UPBI, JKUPBL, YTICBOIBI, AMMHBI,
AMUHOKHUCIIOTBI, OENKH); IPUMEHITb 3HAHUS O COCTABE M CBOMCTBAX BELIECTB
IS SKCTIEPUMEHTATbHOM IPOBEPKU TUIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH
MPOTEKaHUSI XMMUYECKUX DPEeaKUUil ¥ TPOTHO3MPOBAHHS BO3MOKHOCTEH HX
OCYILECTBIICHUS;
- yMeTb NOATBEPkKJaTh HA KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTH
PEaKIMOHHOH CIOCOOHOCTH OPraHMYECKHX COCAMHEHHMH OT KpaTHOCTH H
THna KoBaneHTHOU cBa3u (" " u "), B3AMMHOTO BIMSAHHS aTOMOB H TPy
aTOMOB B MOJIEKYJax; a Takke OT OCOOCHHOCTEH peanu3aluu pa3iIndHbIX
MEXaHN3MOB TPOTEKAHUS PEaKLUH;
- yMETb XapaKTepHU30BaTh 3JEKTPOHHOE CTPOECHHE aTOMOB (B OCHOBHOM M
BO30YKIEHHOM COCTOSHHH) ¥ HOHOB XUMHYECKHX 3J1€MEHTOB | - 4 mepro 0B
[epuognueckoit cucrtemsl J1.J1. MenzeneeBa 1 X BaJleHTHbIE BO3MOXKHOCTH,
ucrons3ys mousatus''s", "p", "d-onexrpoHHsle' opOHTaNy, JIHEpreTHyecKue
YPOBHH; O0BACHATD 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX
- JJIEMEHTOB W 00pa3yeMbIX UMM COCIMHEHMH IO TepHoaaM H

rpynnam;




OK 02. Ucnonb3oBathb
COBPEMEHHBIC CPE/ICTBA
TMOKCKa, aHAIM3A U
WHTEPIIPETAIIH
nHOpMaImy 1
WHPOPMAIMOHHBIE
TEXHONIOTHH 11
BBITIOJTHEHHS 337124
npodecCHOHATBHOM
NeSITeTbHOCTH

B of;1acTH HEeHHOCTH HAYYHOT0 IO3HAHHS:

- Cc)OPMHUpPOBAHHOCTb ~ MHPOBO33PEHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTUSI HAyKd M OOIIECTBEHHOU
MPAaKTHKA, OCHOBAHHOTO HA JHMalore KyIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOMUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATENbCKOM KYIBTYpbl Kak
CpE/ICTBA B3aMMOJICHCTBUS MEX/Y JIOAbMU U MO3HAHUS MUPA,;

- OCO3HAHHWE LEHHOCTH HAyYHOH JEATENbHOCTH, TOTOBHOCTh
OCYIIECTBIATh TPOEKTHYIO M  HCCIEHOBATENbCKYI0 —JEATENbHOCTD
VH/IUBHTYJIBHO 1 B TPYIIIE;

OBiajeHHe YHHBEPCAIBHBIMH  Y4eOHBIMH
AeiicTBUAMU: B) padoTa ¢ HHpopMaLueii:

- BIIaileTh HABBIKAMH TIONyYeHUs HMH(POPMAUMUM U3 HCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYLIECTBIATh IOMCK, aHaIM3,
CHCTEMATU3ALMI0 U HHTEPIPETALIO HHPOPMALIMH Pa3INYHbIX BUIO0B
1 hopM mpeICTaBICHNS,

CO3/1aBaTh TEKCThI B Pa3MMYHBIX (OpMATaX C YUETOM Ha3HAUCHUS
UHPOpPMAIIUK U TIEJICBON ayJIUTOPUH, BHIOMPAS ONTUMATBHYIO (opMy
TIpe/ICTABNEHNs U BU3YAIIU3aLHH;

- OLCHHMBAThb JIOCTOBEPHOCTb, JIETUTHMHOCTb HH(OpMAlUU, ee
COOTBETCTBHE MPABOBbIM M MOPATbHO-ITHYECKAM HOpPMaM,;
UCIIOTb30BaTh CpencTBa MH(GOPMaIIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTWA B PEIICHHM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX ¥ OpPTraHM3allMOHHBIX 33/lad C COOMI0JEHUEM
TpeOOBaHMI SPTOHOMHKH, TEXHHKH OE30TMACHOCTH, T'UTHEHE,
pecypcocOepexeH s, MPaBOBbIX U 3TUYECKUX HOPM, HOPM
MH(OPMAIOHHOH 0€30TIaCHOCTH;

- BIAJETh HABBIKAMH pACMO3HABAHUSA U
MH(OPMAIMOHHOH 6€30MaCHOCTH INYHOCTH;

MO3HABATC/IbHBIMH

3aIUTHl  MH(MOPMAIHH,

- yMeTb IUIAHUPOBAaTh U BBINOJNHATH XUMMYECKMH 3KCIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MONYUCHHE
3THJICHA U U3YYEHUE €TO CBOWCTB, KAUECTBEHHBIEPEAKIINU HA albJIETH/IbI,
KpaxMmaj, yKCYCHYIO KHCJIOTY; JAeHarypanus OENKOB TpU HAarpeBaHUH,
[IBETHBIE pEAKIMH OENKOB; MNPOBOAUTH pPEaKUMU HOHHOTO OOMEHa,
OMpeNeNATh Cpely BOAHBIX DAacTBOPOB, KAueCTBEHHBIE PEAKIMU Ha
cynb(hat-, kKapOOHAT- U XJIOPHUJI- AHHOHBI, HA KATHOH aMMOHHS; PeliaTh
SKCTIEpUMEHTaIbHBIE 33/1aur 10 TeMaM "Metamnbl" u "Hemeramner'") B
COOTBETCTBUM C MpPaBWIAMU TEXHUKH 0€30MACHOCTU HpH OOpaIleHuH C
BElIECTBAMH UM JaOOpaTOpHBIM  00OpYyJOBaHHEM;  MPEACTABIATH
pe3ynbTaThl XUMHMYECKOTO JKCIEepHMMEeHTa B (opMme  3amucu
ypaBHEHUI COOTBETCTBYIONIMX peakiuii 1 pOpMyIHpPOBATH BHIBOJBI HA
OCHOBE3THX PE3yIbTaTOB;

- YMETh aHAIM3UPOBATh XMMUYECKYI0 MH(OpMAIMIO, MOTyYaeMylo U3
pa3HBIX HCTOYHHKOB (CPE/ICTB MaccoBOi HHpopMaIuH, ceTh HTepHET u
IpyrHe);

- BaJeTh OCHOBHBIMH METOJaMU HAYYHOTO MO3HAHUS BEIIECTB U
XUMHUYECKUX  SBIEHUM (HaONmofeHWe, WU3MEpEHHE, SKCIEPHUMEHT,
MOJIETTUPOBAHUE);

- YMeTb MpPOBOJUTH pacyeThl IO XUMHUYECKUM QopMmynam u
YpPaBHEHHMSAM XUMHUYECKUX PEAKLHH C UCTIONIb30BaHUEM (DPU3MUECKHX
BEJIMUMH, XapaKTEePU3YIOMIUX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpPMAalbHbIE YCIOBHS) Ia30B, KOJIMYECTBA BEIIECTBA;
UCTIONIb30BaTh CUCTEMHBIE XHMHUYECKUE 3HAHHMSA JUIl TNPUHATUS
peIIeHN B KOHKPETHBIX >XM3HEHHBIX CHUTYAlUSAX, CBS3aHHBIX C
BEILIECTBAMU U HMX IPUMEHEHHEM;

-yMeTb CaMOCTOATENbHO IUIAHMPOBaTh M MPOBOJAUTH XMUMHUYECKUI
SKCTIEPUMEHT (TIONMy4YeHHe U W3Y4YEHHE CBOMCTB HEOPraHWYeCKHX MU
OPraHMYECKHX BEIIECTB, KAayeCTBEHHbIE pEAKLMH YIJIEBOJOPOJOB
pA3MMYHBIX KJIACCOB U KHMCIOPOJCOAEPKAIIMX OPraHMYECKUX BEIIECTB,
pEILEHNE IKCIIEPUMEHTAIBHBIX 33/1a4 10 PAacTO3HABAaHUI0 HEOPIaHUUYECKUX
M OpraHMYeCKUX BEIIECTB) C COOJIOAEHHEM MpaBHi 0E30MacHOro
oOpamieHnss ¢ BeliecTBaMH U J1abOpaTopHBIM 00OPYAOBAaHHEM,
(bopMyIHMpOBaTh LIENU HCCIENOBAHMUS, IPEJOCTABIATh B Pa3IUYHOM
(Gopme pe3ynbTaThl AKCHEPUMEHTA, AHAIM3UPOBATH M OLEHMBATH HUX
JIOCTOBEPHOCTb;




- YMEThb OCYIIECTBJIATH LEJNCHANPABICHHBIA IMOMCK XUMHYECKOU
uHopMali B pa3NMYHbIX HCTOYHUKAX (HAy4Has M y4eOHO-
Hay4JHas JIMTEPaTypa, CPEACTBA MACCOBOM MH(OpMAINH, ceTh UHTEpHET
U Jpyrue), KpUTHYECKH aHAIM3MPOBATh XUMHYECKYI HH(pOpMAIUIO,
nepepadaTeiBaTh €€ M UCIIOIH30BATh B COOTBETCTBUU C TTOCTABICHHON
yueOHOH 3a/1aueit;

- BIIQJIETh CHCTEMOI 3HAHUU O METOJAX HAYYHOTO MO3HAHUS SBJICHUIA
OPUPOJIbl, HCIOJb3yEeMbIX B €CTECTBEHHBIX HAayKaX M YMEHUAMHU
NPUMEHATh JTH 3HAHUS TIPU  OKCIEPUMEHTAIBHOM  HCCIEI0BAHUH
BEIECTB U I OOBACHEHHS XMMHYECKHUX SABIECHHH, UMEIOMIUX MECTO B
MIPUPO/IC MPAKTUUECKOW JESITETHHOCTH YEJIOBEKA U B MOBCETHEBHOM
KU3HH;

OK 04. DddextuHO
B3aUMOJICHICTBOBATH U
paboTaTh B KOJUICKTUBE 1
KOMaH/Ie

-TOTOBHOCTb K
CaMOOTIPE/IEIICHUIO;
-OB/IaJICHNE HABBIKAMU Y4eOHO-HCCIeI0BATENLCKON, MPOEKTHONN
COLIMAILHON AEATEIbHOCTH;

OBHaI[CHI/Ie YHUBEPCAITbHBIMUA KOMMYHUKATHBHBIMA HGﬁCTBHHMHZ

0) coBMecTHasi AeATeIbHOCTb: IOHUMATh U UCTIONB30BATh
NperMyLIecTBAa KOMAaHAHOW U HHAUBUYalIbHOM PabOTHI;

- IPUHAMATh LEIM COBMECTHOM JEATENBHOCTH, OpPTaHM30BBIBATH W
KOOPJMHUPOBATh JNEHCTBUS MO €€ JOCTIKEHUIO: COCTaBJATH IUIAH
JICMCTBUN, pacHpelesiTh POJM C yYE€TOM MHEHHMM YYaCTHHKOB
00CYXJaTh pe3yJbTaThl COBMECTHOH pabOTBI; KOOPAMHUPOBATH U
BBIMOMHATH pabOTy B YCIOBHSAX peaJbHOr0, BUPTYAJIbHOIO U
KOMOMHHMPOBAHHOTO B3aHMMOICHCTBHUSL;

CaMOpPAa3BUTHIO, CaMOCTOATCIIBHOCTU u

- OCYHECTBJIATL  MO3UTUBHOC  CTPATCTHYCCKOC  IIOBCACHHUC B
Pa3IMYHBIX CUTYALHUAX, MPOABIATL TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH
HWHUIIMAaTHBHBIM

OBHaHeHI/Ie YHUBCPCAIbHBIMUA PETVIATUBHBIMU HeﬁCTBHﬂMI/I:F) MIPUHATHC cebst

¥ PYTHX JIoJiell: IPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIFOAEH

TPHU aHAIN3EPEe3yIbTaTOB JIEATEIbHOCTH;

- TIPU3HABATh CBOE MPABO M IIPABO JAPYTHUX JTI0/IEN HA OLINOKY;

- pa3BUBaTh CMOCOOHOCTh MOHMMATh MHP C TMO3HIMH JAPYTroro
4eJIOBEKa;

- YMETb IUIAHUPOBATh U BBIMOIHATE XUMUYECKUH SKCIICPUMEHT (IIPEeBpAILCHHS
OPTaHWYECKUX BEWIECTB IIPH HATPEBAHNH, OTyICHHE ITHICHA U U3y9EHHE €T0
CBOIICTB, KaueCTBEHHbIE pEAKIMM Ha aNmbACTHJBI, KpaxMal, YKCYCHYIO
KHCJIOTY; JAeHaTypauus OEJKOB NPU HAarpeBaHWM, LBETHBIE PEAKIUH OENKOB;
HPOBOJUTb PEAKLMH HOHHOIO 00MEHa, OLPENEINATh Cpely BOJHBIX PACTBOPOB,
Ka4ueCTBEHHBIC PEAKIIMH Ha CYNb(aT-, KapOOHAT- U XJIOPH/I-

aHMOHBI, HA KATHOH aMMOHMS; peIaTh SKCIIEpUMEHTAbHBIE 3a1aul

no TemMaM "Metamne" u "HemeTarisl") B COOTBETCTBHM C TIPaBHIAMHU TEXHUKH
OesomacHOCTH mpH  OOpallleHMM €  BELIECTBAMH U JIADOPAaTOPHBIM
000py/IOBaHMEM; MPEACTABIATh PE3yJIbTAaThl XHMHUYECKOTO JKCIEPHMEHTa B
(opMe 3amucu ypaBHEHHIl COOTBETCTBYIOIIMX peaKUuii u (HOpMyIMpOBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

-yMeTb  CaMOCTOATENBHO  IUIAHUPOBATH M IPOBOAUTb  XMMHYECKHI
OKCTIEPUMEHT  (TIONyYeHWe ¥ W3y4eHHe CBOWCTB HEOPTaHMYECKHX |
OPTraHMYeCKUX BEIIECTB, KAUECTBEHHbIE PEAKIUM YTJIEBOAOPOJIOB Pa3IMUHBIX
KJIacCOB M  KUCIOPOACOAEPKAIIMX OPraHMYECKHX BEIIECTB, pEIICHUE
OKCIIEPUMEHTANBHBIX  33fad [0 PACHO3HABAHMIO HEOPTaHWYECKHX H
OpraHMYECKUX BEILIECTB) ¢ COOMIOACHNEM MpaBUI Oe30MacHOro 00paleHus ¢
BEIIECTBAMU U J1a0OpaTopHbIM 000pyIOBaHMEM, (OPMYITHPOBATh MEIH
UCCNENOBAaHUS, INpPENOCTAaBIATH B  DA3IMYHOM  (opMe  Pe3yibTaThl
9KCTIEPUMEHTA, AHATU3UPOBATH U OIIEHUBATH UX JOCTOBEPHOCTE;




OK 07. CogzeiicTBoBaTH
COXPaHCHHUIO
OKpYKaIOIIEH Ccpejbl,
pecypcocOepekeHHo,
MPUMEHSTH 3HAHUS 00
M3MCHEHNHN KITMMAaTa,
MTPUHIIUITHI
OEpEKITUBOTO
[IPOU3BOJICTBA,

A PEeKTUBHO NEHCTBOBATH
B UpE3BBIUAITHBIX
CUTYaITUAX

B o0s1acTi 3K0J10rH4ecKOro BOCIATAHHS:

- c(pOPMHUPOBAHHOCTb ~ HKOJOTUYECKOW  KYIbTYpbl, IMOHUMAHHE
BIMSHUSA COLMAIBbHO-O)KOHOMMYECKUX IIPOLECCOB HA COCTOSHHE
HPUPOTHON U COIUANBHOI CPeibl, 0CO3HAHKE TII00ATbHOTOXapaKkTepa
3KOJIOTMYECKUX NpobiIeM;

- IUIAHUPOBAHUE U OCYLIECCTBICHUE JEUCTBUI B OKPYXKAIOLIEU Cpere
Ha OCHOBE 3HaHMs LIEJIEH yCTOMYMBOTO pa3BUTHUAYEIIOBEUECTBA;
AKTUBHOE HEINPUATHE NEUCTBHM, NMPUHOCAIIMX BPE OKPYKAIOLIEH
cpexe;

- YMEHHE HPOTHO3MPOBATh HEONArOMPHUATHBIE IKOJIOTHUECKHE
TNOCJIEJCTBUA NPEANPUHAMAEMBIX JCHCTBHIL, IPEIOTBPALIATD HX;

- pacluMpeHHe  OIbITa  JEATEIbHOCTH 9KOJIOTUYECKON
HaIlpaBJIEHHOCTH;

-OBJIAJICHNE HABBIKAMU Y4€OHO-MCCIE0BATENbCKON, NPOEKTHON U
COLMAJIbHOMN IEATENbHOCTH;

- copMHupoBaTh TIPEACTABICHUS: O XHMHUUYECKOH COCTABISAIOLICH
€CTECTBCHHOHAYYHOH KapTHUHBI MHpA, POIM XUMUM B MO3HAHUH
ABICHUH TIPUPOAB,, B (DOPMHUPOBAHMM MBINUICHHS U KYJIBTYpHI
JIMYHOCTH, €€ (YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOAMMOW st
peleHus. TMPAaKTUYECKMX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 37I0POBBIO 1 IPUPOJTHOI CpeTie;

- yMeThb cOoOMIOaTh TpaBWiIa 3KOJOTMYECKH  IEIecO00pa3HOro
IIOBCACHUA B 6BITy )4 TPYZ[OBOI\/'I ACATCIIbHOCTH B HEIAX COXPAHCHUA CBOCTO
3[0pOBbS M OKPYXKAKOLIEH MPUPOTHON CPEMbl; YUUTBIBATH ONACHOCTH
BOSHeﬁCTBHH Ha JKUBBIC OPraHUu3MbI OIIPCACICHHBIX BCIICCTB, INOHUMAA
CMBICJI TTOKA3aTeNs NPEAEIbHOM JI0IyCTUMON

KOHIICHTpALIUH;
- yMeThb MPOTHO3UPOBATh, AHANM3UPOBATH U OLECHUBATH C MO3UIUIHA
JKOJIOTMUECKOH  0e30macHOCTH  IOCIEACTBUA  OBITOBOM U
NPOU3BOJICTBEHHON  JGATEIBHOCTH  YEJOBEKa, CBA3aHHOH €

nepepaboOTKOM  BEIIECTB; MCIMONB30BATh MONYYCHHbIC 3HAHUS s
NPUHATAS TPAMOTHBIX peIIeHHH MNpoOIeM B CHUTYaIUAX, CBS3aHHBIX C
XHUMHEH;

- YMETb OCO3HABATH ONACHOCTb BO3JCHCTBUA HA JKUBBIE OPraHU3MBI
ONpEIENEHHBIX BEMIECTB, MOHMMAs CMBICH MOKa3aTels MpeelbHON
JIOTYCTUMOM KOHILICHTPAL[MK, M TOSACHATh Ha TIpUMEpax CHOCOOBI
YMEHBIIEHUS. ¥ TPEAOTBPAICHHS WX BPEIHOTO BO3ICHCTBHS Ha
OpraHu3M 4YeJI0BEKa.







2, Ctpykrypa u cogep:xanne odmeodpazoBaresabHoro yyeonoro mpeamera OYIL.14

Xumus

2.1. O0beM TMCHHIUIHHBI W BHIBI YYeOHOH padoThI

Bun yue6Hoit paboTh O6beM B yacax
O0bem 00pa3oBaTeNbHOM MPOrpaMMBbI 146
BT.U.

OCHOBHOE CoziepkKaHKe 102
BT. 4.

TEOPETHUECKOE 00yueHUe 42
TIPAKTUYECKUE 3aHATHSA 42
B T.4. KOHTPOJIbHBIE PabOTHI 10
nab0paTOpHBIE 3aHTHS 18
[IpodeccnoHanbHO-OPHEHTUPOBAHHOE COJIEPKAHNE 44
(comeprkaHue MPUKIATHOTO MOJYJs)

BT. 4.

TEOPETHIECKOe 00yUeHHe 10
MPAKTUYECKUE 3AHATHUS 22
11a00paTOPHBIC 3aHATHS 10
[IpomesxyTounas arrectauus (1ud3ayér) 2




2.2, TemaTn4ecKil IVIAH H COJlepKAHNE Y4eOHOTO MpeaMeTa

HanmenoBanue Copnep:xanue yuedHOro MaTepuasia (OCHOBHOE H PO ecCHOHATLHO-0PUEHTHPOBAHHOE), O6wvem | DopMupyeMbie
Pa3eIoB U TEM Ja00paTopHbIe H MPAKTHYECKHE 3AHATHS, PHKIAIHOIH MOTY.Ib 4acoB | KOMIETECHLIUU
1 2 3 4

OCHOBHOE CcofiepKaHue 102
Paznen 1. OcHOBBI CTpOEHHS BelIeCTBA 8
Tema 1.1. Ctpoenue CoBpeMeHHas MOZIENb CTPOEHHS aToMa. JNeKTpoHHas KoHpurypauus aroma. Knaccuukauus XUMHIECKUX 2 OK 01
aTOMOB XUMUYECKUX  |3NEMEHTOB (-, p-, d-3neMeHThl). BaneHTHble 371eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAs IPUPOAa XUMUUECKOH
3JIEMEHTOB M MPUPOJIA | CBA3M. DNEKTPOOTpHLaTenbHOCTh. KoBaneHTHas CBs3b, €€ Pa3sHOBUAHOCTH M MEXaHM3Mbl 00pa30BaHUs
XUMHYECKOU CBS3U (oOMeHHBIH U 1oHOpHO-aKuenTopHbIi). MoHHas cBsa3b. Metammueckas cBa3b. BopoposaHas cBs3b. MexmMornekynspHbie

B3aMMOJIeHCTBHS. MI30TOMBI, OCHOBHOE M BO30YKIEHHOE COCTOSIHHE aToMa, THOPHMAM3ALMs aTOMHBIX opOuTasei.

IIpakTuyeckue 3ansaTHA. Perienne npakTHyecKux 3aaHuil Ha COCTABIEHUE IEKTPOHHO-TpaUuecKuX (OpMys JIEMEHTOB 2

1-4 nepuoioB.Pemenne 3aianuii Ha UCTIONB30BAHME XMMUYECKON CHMBOJMKH M HA3BaHUH COEAMHEHMI 10 HOMEHKIIAType

MEXIYHAPOIHOIO COK03a TEOPETUYECKON M NPUKIAIHOM XUMUM ¥ TPUBMAIBHBIX Ha3BaHMIl I COCTABICHUS

XUMAYECKHX (HOPMYJT ABYXATOMHBIX COECJMHEHMH (OKCHIOB, CyIb(HA0B, THAPUIOB H T.II.) U APYTHX HEOPraHUIECKUX

COEJIMHEHHUI OT/IENBHBIX KIIACCOB.
Tema 1.2. IIpakTyeckue 3aHATHSA. [Teprosyeckas crcTeMa Xumuueckux snementoB JL.M. MenzeneeBa. Du3Hueckuii cMbICI 2 OK 01, OK 02
Ilepunonnueckuit [leproanueckoro 3axona J[.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMYECKUX JJIEMEHTOB, 00pa3yeMbIX
3aKOH M Tabmnuia VMU TIPOCTBIX M CJIOXKHBIX BELIECTB B COOTBETCTBUM C MOJOXKEHHEM XMMHYECKOro snemeHnta B [lepuoamueckoii cucreme.
J.U. Menpeneesa MupoBo33penueckoe n HayuHoe 3HaueHue [lepuommueckoro 3axona .M. Menneneesa. IIpornosst JI.1. Menneneesa.

OTKpBITHE HOBBIX XUMUYECKUX 3EMEHTOB. PelieHye MpakTHKO-OpUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUil Ha

XapaKTEepU3aLUI0 XMMHYECKUX 3lIeMEHTOB «MeTammuyeckue / HeMeTaIMuecKe CBOMCTBA, 31EKTPOOTPULIATENbHOCTD 1

CPOZCTBO K 3JIEKTPOHY XMMHUYECKHX 3JEMEHTOB B COOTBETCTBUE C UX HNEKTPOHHBIM CTPOECHHEM H MOJNOXKEHUEM B

TIEPUOANYECKONCHCTEME XUMIYECKHUX deMeHToB JI.1. Menneneesay.

Paznen 2. Xumnueckue peakuuu 12
Tema 2.1. Tums Teopernyeckoe o0y4enue Knaccupuxauus i THIIbI XMMUYECKHX PEAKIMA C YUACTHEM HEOPraHUYECKUX BEIIECTB. 2 OK 01

XUMHYECKHAX
peaKuii

KonuuectBenHble oTHONIEHNS B XUMHUH. OCHOBHEIE KOJIMYECTBEHHEIE 3aKOHBI B XMMHH H Ppacu€Thl 110 YPaBHCHUAM
XUMHYECKHX peakuuil. Momb Kak eIuHAMIA KOTMyecTBa BemecTa. MomsdpHas mMacca. 3aKOHBI COXPAHEHHS MacChl M SHEPIUL.
3akoH ABorajpo. MonsipHslii 00beM ra3oB. OTHOCUTENbHAS MIIOTHOCTH Ta30B. Peakiiny KoMILIekcooOpa3oBaHus C y4acTHEM
HEOPTaHWYECKUX BEIIECTB (HAa MPUMEPE T'MAPOKCOKOMILIEKCOB IIMHKA M AJTIOMUHHS).




IIpakTHyeckue 3aHATHS

CocraBrneHue ypaBHEHHH peakiyil COeIMHEHNS, PA3NoKeHUs, 3aMelleHus, 0OMeHa. YpaBHEHHUs peaKiuii ropeHHs, HOHHOTO
00MeHa, OKHCIIEHHS-BOCCTAHOBIEHNUS. PacueT KolMuecTBEHHbIX XapaKTEPUCTHK UCXOHBIX BEWIECTB U IPOYKTOB PEAKIIHH.
Pacuer KoMM4eCTBEHHBIXXaPAKTEPUCTUK TIPOAYKTA PEAKLUU COSAMHEHHS, €CI O/IHO U3 BELIECTB JJaHO B M30BITKE H/UIN
COZIEPKUT TIpuMecH. Pacdyer MaccoBoi 1M 00BEMHOM JI0NTH BBIXO/A MPOIYKTA PEAKIMH COSAMHEHHS OT TEOPETHIECKH

BO3MOXHOTO0. Pacuer 00beMHBIX OTHOIICHUH Ta30B. PacueT Macchl (00beM, KOMMYECTBO BENIECTBA) TIPOIYKTA PEAKIIHH, €CIH 2
OJTHO M3 BELIECTB JAHO B BUJIE PACTBOPA C OMpEIEIECHHOM MaccOBOM J0Nel pacTBOPEHHOTO BEIIECTBA.
VpaBHeHus okucieHns-BoccTaHoBneHus. Crenens okucnenus. OKUCIUTENb U BOCCTaHOBUTENb. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKINH B IPUPO/IE, POM3BOACTBEHHBIX MPOLECCAX U KU3HEIEATeTbHOCTH OPraHu3MOB. OKUCIUTENBHO-
BOCCTAHOBHTEJbHBIN MOTEHIMAT cpeibl. COCcTaBlIeHNE U YPABHUBAHUE OKHUCIUTEIHO- BOCCTAHOBUTENLHBIX PEAKIUI METOIOM 2
3MEKTPOHHOTO Oananca. TUMUYHBIE HEOPTAHUYECKHUE OKUCIUTENN U
BOCCTAHOBHUTENHU. JIEKTPOJIU3 PACTBOPOB M PACILIABOB CONEH.
Tema 2.2. TeopeTudeckoe obyuenne . Teopust HIEKTPOIMTHYECKOM AuccolMaliy. Peakiun uoHHOrO o6Mena. Cocraplienue 2 OK 01
ONEKTPOIUTH- peakiuii HOHHOrO OOMEHa IyTeM COCTABJICHHUS X TIOMHBIX U COKPAIEHHBIX HOHHBIX ypaBHeHui. ['uaponu3 coneil. 3HaueHne
yeckas THpOIM3a B OHOJOTHIECKX 0OMEHHBIX mporeccax. [IpuMeHenre ruapoim3a B MPOMBIIIIICHHOCTH.
JICCOIHALIIS 1 JlabGoparopras pabora «Peakimu ruponsay. ccnenoBanue cpeibl pacTBOPOB COJEi, 00pa30BaHHBIX CHIIbHBIMH 1 2
o c1a0bIMH TTPOTOJUTAMHU, M X PEAKIM cpacTBOpaMy Lienoyu U kapooHata HaTpus. CocTaBleHue peaKiii THAPOIK3a CONeH.
MOHHBIN 00MEH
KonTpoabnas padora 1 CtpoeHue BemecTBa i XUMUYECKHE PEAKIHH. 2
Pazgen 3. CTpoenne M cBOHCTBA HEOPraHHYeCKHX BEHIECTB 24
Tema 3.1. Teoperuueckoe odyuenue. [Ipeamer Heoprannueckoin Xumun. B3auMocBs3p Heopranmieckux Bemects. Kinaccupuxarus 2 OK 01,0K 02
Knaccudurarms Heopranuyeckux Bemects. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIACCHI CIOKHBIX BELIECTB (OKCUJIbL, THIPOKCHIBL,
HOMEHKIIATypa U KUCIOTHI, conu). HomeHknaTypa u Ha3BaHHe HEOPTaHMYECKMX BEMIECTB MCXOIS U3 MX XMMHYECKOH (HOpMYIbI Ml
CTpOEHHE COCTABIICHHE XUMUYECKOH (JOPMYIIBI MCXOMs W3 HA3BAHHS BEHIECTBA 1O MEXIYHAPOIHOH HMIM TPUBHATLHOHHOMEHKIIA-
HEOpPTraHMYECKHUX Type. MexmonexkynspHusie B3aumoneiictBus. Kpucrtamnoruapatsl. ArperatHble COCTOSHMS BemiecTBa. Kpucrammiueckue u
BEIIECCTB amop(HbIe BEIIecTBA. THIIBI KPUCTAILTMYECKHX PEHMIETOK (ATOMHAs, MOJNEKYIIpHAS, HOHHAS, METAILTNYECKasi). 3aBHCUMOCTh
(M3MYECKNX CBOWCTB BENIECTBA OT THIA KPUCTALTMYECKON perneTku. [IpuurHel MHOTO0Opa3us BemiecTB. CoBpeMEHHbIE
TIPE/ICTABICHUS O CTPOSHUM TBEP/IBIX, KHUAKUX U Ta3000pa3HbIX BemecTB. KuIKue KpHCTaLIbL.
IpakTHyeckue 3aHsTUs. Permnenne 3a1a4 Ha pacyeT MacCOBOM J0JM (MacChl) XMMUYECKOTO dIIEMEHTa (COeTUHEHNS ) B 4

MoJiekyJie (cMecn). Pemenne npakTuaeckux 3aaHuii mo Knaccu(uKaiuu, HOMEHKIATYpe 1 XUMIYECKUM (GopMyTam
HEOPraHMYECKNX BENIECTB PA3MYHBIX KJIACCOB (HA3bIBATH M COCTAaBIATH (hOPMYJIBI XMMUUYECKHX BEIIECTB, OTPEIEIATH
TIPUHAUIEKHOCT K Kiaccy). MICTOUHMKM XUMHUYecKod mHpopManuu (HaydHas W yueOHO-HAayuyHas JUTepaTypa,
cpencTBa MaccoBoi uHdopmanuu, cetb MuTepHeT u apyrue). [louck undopManmm mo Ha3BaHHSIM, HACHTH(HUKATOPAM,

CTPYKTYpHBIM (hOpMYJIaM.




OPraHn4CCKux COCIMHEHHUHN. MC)K,Z[YHapOI[HaH HOMCHKJIATYpa W HNPHUHIUIBI HOMCHKJIATYPbI OPraHHYCCKUX COCIMHCHUIL.

Tema 3.2. ®usuxo- Teopetuyeckoe o6yuenne. Meramisl, O0mme pusndeckie W XMMUYECKHE CBOMCTBA MeTanoB. CHOCOOBI TOTyYeHHS. 2 OK 01, OK 02
XMMHYECKHE JHaueHUEe METAIOB MHEMETAIOB B MPUPOJE M JKU3HEAEATEIBHOCTH YENOBEKAa M OpraHm3MoB. Kopposus MeTamioB: BHIbI
CBOICTBa KOPpPO3HUH, CHOCOOB! 3aLIUTBI METAIIIOB OT KOPPO3HH.
HCOPraHN4eCKUX Hemeramner. O0ume ¢pusnueckne 1 XUMHIECKHE CBOHCTBA HEMETaUIOB. TumidHble cBoicTBa MeTaiwioB [Y— Yllrpymm. |2
BEICCTB Knaccuduxanus u HoMeHKnaTypa coeiMHeHNI HeMeTamioB. KpyroBoporbl OMOreHHBIX 31€MEHTOB B
IpUpOJIE.
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCH/I0B, THAPOKCU/IOB, KUCIIOT, CONEH 1 JIp. ). 2
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTBIX BEIIECTB, BOAOPOAHBIX COSAMHEHUH, BHICIIMX OKCHJOB
THIPOKCHUJIOB.
IIpakTnueckue 3auaTHs. CocTaBieHNE YPAaBHEHUI XUMUUECKUX PEAKLHMI C yIaCTHEM IIPOCTBIX U CIOKHBIX 4
HEOpPraHMYECKHX BELIECTB: OKCHIOB METAJLIOB, HEMETAIOB M aM(hOTEPHBIX FIEMEHTOB; HEOPTAHMYECKUX KHUCIOT, OCHOBAHUH
1 aM(OTEPHBIX THPOKCUIOB, HEOPTAHUUYECKHX COJIEH, XapaKTEPU3YIOIIKX UX CBOICTBA. Pelenne npakTuxo-
OpHEHTUPOBAHHbIX TEOPETUUECKUX 33/IaHUIl HA CBOWCTBA M IOJIy4YEHHE HEOPIaHUUYECKUX BEILECTB
JlaGopartopnsle 3ansiTus. JlaboparopHas padorta «CBolicTBa MeTawioB 1 HeMetaiuiosy. MccnenoBanue Gpusndeckux u 2
XUMHYECKHX CBOICTB METAILIOB M HEMETAJJIOB. PelieHne skcriepuMeHTa bHbIX3a/1a4 10 CBOWCTBAM XMMUYECKUM
CBOMCTBAM METAJUIOB ¥ HEMETAJLIOB, 110 PACIIO3HABAHUIO U NOJIYUYEHHUIO COCIMHEHUI METAJUIOB U HEMETAJLIOB.
Tema 3.3. OOmme mpeACTaBieHUs O MPOMBIIUIEHHBIX CHOCO0AX MOJNYyYEeHHs XMMHUYECKHUX BEIIECTB (Ha MpuUMepe OK 01, OK 02
[Ipon3BoacTBO IPOM3BOJICTBA aMMHaKa, CEpHOM KHCIOThI). YepHas 1 1BeTHas Metamtyprus. IIpaktuueckoe NpuMeHEHHe 2
HEOPraHWYECKUX  |3MeKTPoNM3a Uil MOTy4YEHHUs IIENOYHBIX, ET0YHO3EMENbHBIX METAUIOB U amoMuHUs. CTEKIo M CHIMKaTHAs
BelecTB. 3HAYCHUEN |TIPOMBIILICHHOCTb. [Ipobaema 0TX010B U TOOOYHbBIX NPOAYKTOB.
npuMeHEHNe B OBITy U | [IpakTHyeckue 3aHsiTHsI. Pellenye IpakTHKO-OPUERTHPOBAHHBIX 3aJaHUi O POJIM HEOPraHMYECKOW XMMHUHU B Pa3BUTHH|2
Ha IIPOU3BOJICTBC MEZIMLMHBI, CO31aHNH HOBBIX MAaTEpHasIOB (B CTPOMTENBCTBE U Ap. OTPACIAX IPOMBILIIEHHOCTH), HOBBIX HCTOYHUKOB SHEPTHH
(anpTepHATUBHBIE CTOYHUKU SHEPIUM) B PEIICHUH NPOONEeM 5KOJIOTMYECKOH, SHEPreTHIecKod M MUIIEBOH
0€30I1aCHOCTH.
KonTpoabnas pabora 2 CBoICTBa HEOPraHMYECKUX BEIIECTB. 2
[Paznen 4. CrtpoeHue U CBOWCTBA OPraHHYeCKHX BeleCTB 28 OK 01
Tema 4.1. Teopernyeckoe o0ydenne. [Ipemer opraHnueckoil Xumun. B3anMoCBsA3b HEOPraHUYECKUX M OPTaHUUYECKUX BEILECTB.
Knaccugukanms, XuMHIYecKkoe CTpOeHHE KaK MOPSI0K COeJUHEHHUs aTOMOB B MOJIEKYJIE COTJIACHO MX BaleHTHOCTU. OCHOBHBIE TIOJI0KEHUS
CTPOCHHE U TEOPUU XMMHMYECKOTO CTPOEHHMS OpraHM4ecKux coexuHeHnmii A.M. bBytiepoBa. YIepomHbIl CKENET OpraHu4ecKon
HOMEHKJIaTypa MOJEKYJIbI. MONeKyspHBIe U CTPYKTYpHBIE (pa3BepHYyTHIE, COKPAIIECHHbIE) XUMHYECKUE (OPMYIBL. 3aBUCHMOCTH CBOWCTB
OpraHUYECKUX BEIIECTB OT XUMHYECKOTO CTpOeHHs Moiekyld. M3omepus um u3oMepbl (CTPYKTypHas, reoMerpuueckas (Imc-TpaHc-|2
BELIECTB momepus). Kparnocts xummueckoil cBs3u. IloHAstne o QyHKIMoOHAnNbHON rpynme. [IpuHUIMOB  KIaccH(pUKaUUn




IpakTuueckue 3ansaTus HoMmeHKIAaTypa OpraHMYECKUX COCTMHEHHH OTJCNBHBIX KJIACCOB (HACBIIICHHEIE,
HEHACBHIIICHHbIC W apOMATHYECKUE YTICBOJOPOJbI, CIUPTHI, ()CHOIBI, AlbICTHIbl, KETOHBI, KapOOHOBBIC KHCIOTHI H JIp.)
CocraBieHue MONHBIX U COKpAIICHHBIX CTPYKTYPHBIX q)OpMyJI OpraHnvY€CKrUX BCUICCTB OTACIBbHBIX KJIACCOB, UCIIOJIb3YA
WX HA3BaHUS TI0 CHCTEMATHYeCKOM HOMEHKiarype. Pacuersl mpocTeiineii popMysbl OpraHUYECcKOi MOJEKYIIBI,
VICXOJIs U3 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CsoiicTsa
OpPTaHMYECKUX
COeTMHEHUN

Teopernueckoe o0yuenne. OU3MKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COSAMHEHHUI OT/IENBbHBIX KIIACCOB (0COOEHHOCTH
Knaccu(uKald U HOMEHKIATyphl BHYTPH KJacca; FOMOJIOTHYecKUi psa u obmas Gopmyia; u3oMepus; puzndeckie
CBOMCTBA;XUMHUYECKUE CBOMCTBA; CIOCOOBI OTYUYCHHUS):

6

— pEACIbHBIC YTIICBOAOPOIBI. FOpCHI/Ie MCTaHa KaK OJWH U3 OCHOBHBLIX MCTOYHMKOB TCILIA B MPOMBIIIJICHHOCTH X 6I>ITy.
CaoiicTpa NPUPOIHBIX YIVICBOIOPOI0B, HAXO0XKACHUC B IPUPOAC U NPUMCHCHUEC AJIKAHOB,

— HeTpeieNbHBIC U apOMaTHYECKHE YTIeBOA0pobl. [lonuMepu3anus STuiieHa Kak OCHOBHOE HalpPaBIICHHE €T0
UCTONb30BaHus. ['OpeHne aleThieHa Kak UCTOYHUK BBICOKOTEMIIEPATypPHOTO MJIAMEHH /il CBApKH U PE3KH
METAJIIOB;

— KHCIIOPOJICO/IEpKAIIME COEIMHEHNUS (CIUPTHI U MPOCTHIE PUPEI, (PEHOIBI, AbCTUIBI K KETOHBI, KApOOHOBBIE KUCIOTHI M HX
npou3BojiHbie). [lpakTHueckoe NpUMEHEHHWE OSTUIICHTIMKONS, TiuiepuHa, ¢eHona. [lpumeHenue dQopmanbaeruma,
alleTaNbJETU/a, YKCYCHOM KUCIOThl. MbLIa Kak COM BBICIIMX KapOOHOBBIX KMCIOT. Mororye

CBOWCTBA MBLIA,;

—

— a30TCOJEpXKAIINEe COCTMHEHUs (AMHHBI U AMUHOKHCIOThI, OEJKH).

KJIaCCI/I(I)I/IKaLII/IH 1 0COOCHHOCTH OpPraHNYCCKUX peaK].leI. PeaKLII/IOHHLIC HCHTPHIL. PaZ[I/IKaJ'ILI. HCpBOHa‘laJ'ILHLIC
MNOHATHA O THIAX W MCXaHM3MaX OPraHMYCCKUX peaKuHﬁ.

IpakTuyeckue 3ansTus. PeieHwe 1emnoyex NpeBpalieHU HAa TEHETMUECKYHO CBA3b MEXKIY KIAcCaMH OPraHMYeCcKHX
COCIMHEHMI C COCTAaBJICHMEM HAa3BaHWl OpPraHMYECKMX COCIUHEHHMH 1O TPUBHAIBHOM MIM  MEXIYHApOIHOM
CUCTEMATUYECKOM HOMEHKJIAType. Pelenne pacueTHbIX 3a1a4 110 YPaBHEHUAM PEAKLMi ¢ YYaCTHEM OPTraHUYECKHX BELIECTB.

Jladopatopubie 3ansitust  «IlomydeHne JTHIeHa U U3y4eHHE €ro CBOMCTBY. [lomydeHne sTiiaeHa U3 3TaHona B TabopaTopuu
1 U3y4YeHue ero (pu3nyeckux U XMMHYeCKUuX cBOHCTB. CoCTaBleHNEe Peakiyil MPUCOSINHEHUS U OKUCICHUS Ha TIpUMeEpe
sTHsIeHa. PeleHne pacueTHbIX 33y ¢ HCHOJIb30BaHUEM IJIOTHOCTH Ta30B MO BOJAOPOY U BO3JIYXY.

N

Tema 4.3.
Opranunueckue
BELIECTBA B XKH3HE-
JeATENbHOCTH
4eJI0BeKa.
[Ipou3BoaCTBO U

Teopetuyeckoe obyuenne. brooprannueckue coequuenus. [IpumeneHue u Ouonoruyeckas ponb yriepoaoB. OKucieHue
YFJ'IGBO}IOB — UCTOYHHUK SHCpFI/II/I JKHUBBIX OpFaHI/ISMOB. O6nacm HpI/IMeHeHI/ISI AMHUHOKHUCIIOT. HpCBpaHIGHI/Iﬂ 6CJ'IKOB JRNZ00004
BopranmMe. buonoruueckue dynkuun OenkoB. buonormueckue (yHKIMU XupoB. Ponb opraHuueckodl XUMHH B PEIICHHH
npobeM THIIEBON 0€30MacHOCTH.

Hyxnennosble kucnotsl: coctaB u ctpoeHue. Crpoenne HykneotuzoB. CoctaB HyknenHosblx kucior (JHK, PHK). Poms
HYKJIEMHOBBIX KHCIOT B JKM3HEJEATENbHOCTH OpraHm3MoB. IIpOM3BOJICTBO OpraHMYECKHX BELIECTB: IIPOM3BOJCTBO
MeTaHoja, nepepadotka HeTH. [lonMITHIEH KaK KPYNMHOTOHHAXKHBIH MPOAYKT XMMHYECKOTO mpon3BojcTBa. [IpuMenenne

OK 01,0K 02

OK 01,0K 02




pe3uHbl. CHHTETHYECKUE U MCKYCCTBEHHbIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA. [IpakTueckoe MCmoabp30BaHNE BOIOKOH.
CuHTeTHYECKHE IUICHKM: H30JAUMSA JUIS TPOBOJOB, MeMOpaHbl I ONPECHEHHS BOJBI, 3AIIMTHBIC IUICHKH A
aBTOMOOMJICH, TUIACTBIPH, XUPYprHYecKhe MOBA3KM. HOBbIE TEXHOJIOTMH JalbHEHIIEr0 COBEPIICHCTBOBAHMUS
HOJMMEPHBIX MaTepUaANIOB. Pojib opraHuyeckoi XMMUHM B PELIEHHH MpoOieM SHepreTHuecKoil 0e30MacHOCTH, B PA3BUTHH
MEJHIHHBI, CO3JAHIH HOBBIX MAaTE€pUANOB, HOBBIX UCTOYHUKOB SHEPrHH (abTEPHATHBHbIC UCTOYHHKH SHEPTHH).

[IpUMEHEHNE stusieHa. [Ipou3BojcTBO M npuMeHeHne Kayuyka U pe3uHbl. CUHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, X CTPOCHHE,
OpPraHUYECKUX cBoiictBa. [IpakTHyeckoe MConb30BaHUE BOJOKOH. CHHTETUYECKHE TUICHKH: M3O0JSALMS [ IPOBOJOB, MEMOpPaHbI A
BEILLECTB B OTPECHEHUs! BOJIbl, 3AIUTHBIE IJIEHKH JITaBTOMOOMIIEH, TIIACTBIPH, XUPYPTHUECKHE TOBA3KH.
IPOMBILIEHHOCTH HoBble TEXHONOTMM NANbHEHIIETO COBEPLICHCTBOBAHUA IIOJUMEPHBIX MAaTEpHasoB. Pomb OpraHuyeckodl XUMHM B
peleHuy Tpo0neM 3HEpreTHYeckod 0€30MacHOCTH, B Pa3sBUTMM MEJMLMHBL, CO3JaHHM HOBBIX MAaTEpUANOB, HOBBIX
VICTOYHUKOB SHEPIUHU (AIbTEPHATUBHbIE MCTOYHUKH JHEPIHH).
IIpakTHyeckue 3aHsTHA Pelenye PakTHKO-OPUEHTUPOBAHHBIX 33JJaHHI 110 COCTABICHHUI0 XUMHYECKHMX DPEaKIMi, 2
OTPAXKAIOIIMX XUMUYECKYI0 aKTHBHOCTb OPIaHMYECKMX COEJMHEHMH B PA3IMYHBIX CpefiaX (MPUPOAHBIX, OMOJIOTUYECKHUX,
TEXHOTCHHBIX ).
KonTposbHnas pabora 3 CTpykTypa U CBOMCTBA OPraHMYECKUX BEILECTB. 2
Pasneﬂ S. Kunernueckue u TEPMOAMHAMHYECKUE 3AKOHOMEPHOCTH NMPOTCKAHUS XHUMHYECKUX peammﬁ 12
Tema 5.1. Teopernueckoe of0yuenwe. Xumuyeckue peakuud. Knaccupukanms XUMHYECKHX PEAKIUHA: MO (Pa3oBOMY COCTaBy|2
Kunernueckue (rOMOTeHHBIE M TeTepOreHHbIE), MO HCMONb30BAHMIO KATaIM3aTopa (KaTalIMTHUYeCKHe U Hekatanuthieckue). CKOpocTh
3AKOHOMEPHOCTH peaKiuu, ee 3aBUCUMOCTh OT Pa3NMYHBIX (DAKTOPOB: MPHUPOIBI PEArHPYIOUINX BEIIECTB, KOHIEHTPALMH PEardupyroIinx
[TPOTEKAHUS BeIlecTB, Temneparypbl (mpaBwio Bant-I'odda), miomany peakiuoHHON MOBEPXHOCTH, HANMYMA Katanuzatopa. Poib
XMMUYECKHX KaTalu3aTopoB B IMpPHPOJE U TMPOMBIIUIEHHOM IPOM3BOACTBE. JHEPrusl AKTHBALMM. AKTHBMPOBAHHBIA KOMILIEKC.
peaKuii, Karanzaropsl 1 katanu3. Ponb KaTau3aTopoB B IPHPOJE ¥ IPOMBILLIEHHOM IIPOU3BOJICTBE.
HyknennoBbie kucnotsl: coctas u crpoenue. Ctpoenue HykaeotunoB. CoctaB HyknenHoBbiX kucnot (JHK, PHK). Ponbs 2
TPUMCHCHHC HYKJICUHOBBIX KUCIIOT B JKU3HEAEATENBHOCTH OPraHM3MOB.
OPTaHIHICCKHUX [Ipon3BOACTBO  OpraHMYECKMX BELIECTB: IPOU3BOACTBO MeTaHoda, IepepaboTka Hedrtu. IlomudTieH Kak
BCILECTB B KPYNHOTOHHAXHBIH TPOJYKT XMMHYECKOIO MPOM3BOACTBA. [Ipumenenue stunena. [Ipon3BoacTBO U NpUMEHEHHE KayuyyKa U
TIPOMBILLIEHHOCTH

ITpakTHyeckue 3anATHA. PelieHne NPaKTUKO-OPMEHTUPOBAHHBIX 33JaHUN IO COCTABICHUI0 XMMHYECKHX PEAKIUM,
OTPaXKAKOIIMX XUMUYECKYI0 aKTHBHOCTb OPIaHMYECKMX COEJMHEHMH B PA3IMUHBIX cpefiaX (HPUPOLHBIX, OMOJIOTMYECKHUX,
TEXHOTEHHBIX).

W3yyeHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOH pEAaKIMU OT KOHIEHTPAllMd pEearupymoIiuX BEIIeCTB H
temneparypsl. JlabopaTopHasi padoTa Ha BbIOOD:




1. JlaboparopHas pabota «OmnpeeneHne 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHI[EHTPAIMH PEarupyrolux BEmeCTB.
HccnenoBanue 3aBHCHMOCTH CKOPOCTU PEAKIMH OT KoHIeHTparuu. OmnpenencHue KOHCTAHThI CKOPOCTH PEaKIUH
rpapu4eCcKUM METOOM.

2, JladopaTopHasi padora «Onpe/esieHne 3aBUCHMOCTH CKOPOCTH PeaKkIMH 0T Temmepartypbi». HccieroBanue
3aBHCHMOCTH CKOPOCTH PeaKInu 0T TeMIepaTypbl. PacueT JHeprun aKTHBALHK PeaKInH.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33J[aHUH HA aHATU3 (HAKTOPOB, BIMSIOMIMX HA M3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIUH.

Tema 5.2. TepmonuHa-
MHYECKHE 3aKOHO-
MEPHOCTH IIpOTe-
KaHHsI XMMUYECKUX
peaxunii. PaBHoBe-
CHE XMUMHYECKHX
peakuuii

Teoperuueckoe ofy4enne. Knaccuduxanus XMMUUECKUX PeakIuii: Mo TemoBoMy 3pQeKTy (3K30TepMUIECKHE,
SHIO0TEPMUYECKHE), 10 00paTUMOCTH (00paTMble U HeoOpaTumble). TemnoBble Y3P(EKTh XUMUUECKUX PEAKIH.
Tepmoxummaeckue ypaBHeHUs. OOpaTHMOCTD peakiuid. XMMIYECKOe PaBHOBECHE M €T0 CMEIIEHHE TIOJT IeHCTBIHEM
pa3IuyHbIX (aKTOPOB (KOHLEHTPALUS PEareHTOB WX NPOAYKTOB PeaKLiy, 1aBeHHe, TEMIIEpaTypa) 11 CO3qaHus
OTITHMAJTBHBIX YCIOBHIA IPOTEKAHHS XUMUYECKHX TPorieccoB. [oHsaTHe 00 SHTaNbNMU U 3HTporHu. JHeprus [ uooca.
3akoH ['ecca u ciencTBus u3 Hero. Poib cMeleHus paBHOBECHS B TEXHOJOTHYECKHX MPOLECCaX.

Ipaktuyeckue 3ansitust. [punuun Jle Illarense. Bransaue pasnnyHbix GakTOpOB HA M3MEHEHHE PABHOBECHS XUMHYECKHX
peakuyil. 3aKOH JEHCTBYIOIMX Macc M KOHCTAaHTAa XUMHYECKOTO paBHOBECHs. PacueTbl paBHOBECHBIX KOHLEHTpALM
pearupyromux BemecTB U MPOAYKTOB peakimil. PacueTsl Temmnosoro sddekra peakuuu. Pemnienne mpaktuko-
OpMEHTUPOBAHHbIX 3aJaHWH Ha mpuMeHeHue npuHuuna Jle-llarense ns HaxoXAEHHS HANPaBICHUS CMELIEHUS
PaBHOBECHS] XUMHYECKOHM peakiuy U aHaiu3 (HakTopoB, BIUSIONMX HA CMENICHHEXHUMUYECKOTO PAaBHOBECHSI.

Jlabopatopubie 3ansiTus. «/3ydueHne BIHSHUA PA3TMYHBIX (DAKTOPOB HA CMENICHWE XMMHYECKOTO PABHOBECHSN.
HccnenoBanne BIWSHHS WM3MEHEHHS KOHIIGHTPAllMKM BEIIECTB, PEAKIMH CPEIbl M TEMIEpPaTyphl Ha CMEIICHHE
XHUMUYECKOr0 paBHOBecHs. CpaBHEHHE MONYYEHHBIX PE3YJbTATOB C TEOPETUYECKU MPOTHO3UPYEMBIMU HA OCHOBE MPHHIIUIA
Jle Hlaremnnpe.

OK 01,0K 02

KonTposbHas pabora 4 CKopocTb XUMHUYECKOH pEaKIUu 1 XUMHYECKOE PaBHOBECHE.

Pa3nen 6.

JlucnepcHbie cHCTEMbI

10

Tema 6.1.
JucnepcHele
CHCTEMBI U
(axtopsl nx
YCTOWYMBOCTU

Teopernyeckoe odyuenne. [ucnepcuble cuctemsl. Komnonansle cucremsl. VctunHbIE pacTBopbl. PacTBopeHue kak
duzuko-xumudeckuit mpouecc. PactBopsl. CiocoObl NpUroToBIeHHs pacTBOpoB. PactBopuMocTs. MaccoBast 1o
PaCTBOPCHHOI'O BECIICCTBA. HPCI[CHI)HO A0MYCTUMBIC KOHIICHTPAIUN U UX UCIIOJIb30BAHUC B OLICHKE 9KOJIOTHUECKOM
0e3zonacHoctH. Kimaccudukarms gucnepcHbIx cucteM 1o coctaBy. CTpoeHne U (akTopbl yCTOHUMBOCTH JUCTIEPCHBIX
cucreM. Pacrnio3HaBaHHE HCTUHHBIX PACTBOPOB, KOJUIOUIHBIX PaCTBOPOB U IpyOoucnepcHbIX cucteM. CTpoeHHEe MULIEITBL.
PaccenBanue cBeTa IpH MPOXOXkIECHUH CBETOBOTO MyYKa Yepe3 ONTHYECKH HEOJHOPOIHYIO cpeny (3ddekra
Tungans).

0K 01, 02,07

IIpakTiyeckue 3ansATHA. PelieHne 3ajay Ha NPUTOTOBIEHUE PacTBOPOB. PelieHne NpPakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX|

3a21aHm“1 Ha JUCTICPCHBIC CUCTEMBI, MCIIOJIb3YCMBIC B OBITOBOH M HpOI/ISBOJICTBeHHOﬁ JACATCIBHOCTH 4Y€JIOBEKA, C HOSI/IHI/IfI




9KOJIOTNYECKON 0€30MaCHOCTHU MOCIEACTBII U IPaMOTHBIX PEILIEHUH IPO0JIEM, CBSI3aHHBIX C XUMHEH.

Tema 6.2. Jlaboparopnas pabota «IIpuroroBnenue pactBoposy. [IpuroToBienne pacTBOpoB 3a1aHHOM (MoOJIsIpHO) OK 01, OK02
Hccnenosanue KOHLIEHTpaLluu (c MPaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH ), OTIpEIeNIEHUE CPEebl BOIHBIX
CBOWCTB JUCIIEPC- |PAaCTBOPOB.
HBIX CHCTeM JUIA X | JlabopatopHast pabota «VccnenoBanue AuCTEpCHBIX cucTeMy. [[pUroToBieHne U M3yueHHE CBOMCTB AMCIIEPCHBIX CUCTEM
HIEHTHQUKAIHA pa3HBIX BUIOB: CYCIIEH3HH, IMYIIbCHHU, KOJIOUHOropacTBopa. CpaBHEHHE CBOWCTB UCTUHHBIX M KOJUIOMIHBIX PACTBOPOB,
BBISIBJICHUE OCHOBHBIX PA3JINYMI MEXTY HUMH.
KouTtposbHast padora S JlcniepcHble CHCTEMBI.
Pa3pen 7. KauecTBeHHble peakuun oOHApyAKeHHS HEOPTAHHYECKHX M OPraHMYECKHX BelIeCTB
Tema 7.1. IIpakTnyeckue 3ausTHeA. KauecTBeHHbIE XUMIUECKHE PEAKIINHU, XapaKTepHbIE 1 00HAPYKEHHS HEOPTaHUYECKUX BEIECTB OK 01,0K 02
OO6Hapy>xeHue (katnoHOB HaHMOHOB). CocTaBieHNe YPaBHEHUH peakiuii 00HapyxeHus kKaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B
HEOPTraHUYECKUX MOJIEKYJISIpHOM 1 MIOHHOM (popmax. Peakuuu oOHapyXeHHs HEOPraHMYECKUX BELIECTB B PEANbHBIX 00BEKTax
KaTHOHOB U OKPYKAIOWIEH CPelIBbl.
AHUOHOB . OOHapyxeHne HeOpraHMIECKUX BemecTB (KaTuoHOB -V rpymim uiu aHMoHOB) ¢
HUCII0J1b30BAaHNEMKAUYE€CTBEHHBIX aHAIMTUYECKUX peakiuil. JJabopaTopHas padoTa Ha BbIOOP:
1. JJaboparopHas paboTa « AHATUTHYECKUE peaKIuy KaTuoHoB [-VI rpymmy.
[IpoBeneHne KaueCTBEHHBIX PEAKIHH, UCTIOIb3YEMbIX T 0OHAPYXEHNS KaTHOHOB I rpymmbl (Kajius, HATPHs, MAarHus,
ammonws), Il rpymnmer Ha mpumepe O6apwus, I11 rpynmer — cBunma, [V rpynmst — amomunans, V rpymmst — xenesa (1T u I11),
VI rpynmsl — Hukenst. Onucanne HabMI0IaeMbIX SBICHUH 1 COCTAaBICHHE XUMUYECKHUX PEaKIUi.
2. JlaGopaTopHasi pa0oTa «AHAJUTHYECKHE PEAKIIHH AHHOHOBY.
[IpoBesieHNe KaueCTBEHHBIX PEAKIHH, HCTIONB3YEMBIX JUT 0OHAPYKEHUs aHHOHOB: kKapOoHaTa, Gocdarta, cymbdara, cynbQuia,
HUTpaTa, XJopuja u ap. Omucanne HabI0IaeMbIX SBIECHHI U COCTABICHHE XMMIUYECKHUXPEAKIIHIHA.
Tema 7.2. [IpakTnueckue 3auaTHs. KauecTBEHHbIE XMMUYECKUE PEAKLUHU, XapaKTEpHbIE I 0OHAPYKEHUs OT/ENbHBIX KJIacCoB OK 01, OK 02
Ob6napy>xeHue OpraHUYECKUX COeIMHEHHUI: QEHOOB, albETUIOB, KpaXxMaia, YKCYCHOM KICIOTbI, aMUHOKUCIOT U JIp. JleHaTypaius OenkoB
OpraHMYECKUX TIpY HAarpeBaHMY, LBETHbIE peakuyy OenkoB. CocTaBleHNE KaueCTBEHHBIX PEAKLMi OOHApYXEHHS OpraHMYecKUX

BEIIECTB OT/EIbHBIX
KJIAaCCOBC
HCITI0Ib30BaHHEM
KaueCTBEHHBIX
peakuii

COCI{I/IHCHI/Iﬁ OTACIIBHBIX KJIACCOB.

OOHapyxeHHe OpraHM4ecKHX COEIMHEHMI O TAeNbHbIX KiaccoB./la0opaTopHasi paGora Ha BbIOOD:

1. JlabopaTopnas padora «KayecTBeHHbIe peakIHH HA OTHEJbHbIEC KJIACCHI OPrAHMYECKUX BELIECTBY.
HpOBC}ICHI/Ie Ka4€CTBECHHBIX peaKuHﬁ, HUCIMOJIB3YEMBIX 1A 06Hap}I)K€HI/ISI OpPraHn4YCCKuX BCUICCTB PA3TUYHBIX KIIACCOB:
(eHomOB, anbAETHIOB, KpaXMala, YKCYCHOM KHCIOTHI, AMUHOKUCIIOT, 0€1K0B 1 ap. OnucaHue HabIoAaeMblX SBICHHI 1
COCTaBJICHUE XUMHUYCCKUX peaKuHﬁ W/MIH CXEM.

2. JlabopatopHast pabota «KauecTBeHHBI! aHAIN3 OPraHMYECKUX COCAMHEHMH MO (DYHKIMOHATBHBIM IPYMIAM».

HpOBC}ICHI/Ie Ka4CCTBCHHBIX pCaKHHﬁ, HUCIOJIB3YCMBIX JIs1 paClIO3HABAHUS OPraHNYCCKUX BCIICCTB OTICIBLHBIXKIACCOB 110




(yHKIMOHATBHBIM TPYTTIAM: HA MPUMEPE AMHHOKHCIOT W KapOOHOBBIX KHCIOT, CIIMPTOB U (DEHOJIOB,
aIbJIernI0B U KeToHOB. OmycaHne HabI0aeMblX SIBICHUN M COCTABIECHHE XMMHUECKUX PEAKIMH W/MIIH CXEM.

MOJISIpHas ¥ MOJISUIbHAS KOHLEHTpauu. Tutp pactBopa. Pemenne npakTuKo-oprueHTHPOBAHHBIX TEOPETHUECKHX 3aJaHHH Ha
pacyeT KOHLEHTPALMil 3arps3HAOLIMX BELIECTB M UX CPAaBHEHHE C MPEebHO 10mycTuMbiMU KoHueHTpauusmu (ITIK).

HccnenoBanne XMMHYECKOTO cocTaBa 1pod Bojbl.JIabopaTopHasi paboTa Ha BLIOOD:
1. JlabopartopHast pabota «O4iCTKa BOJIBI OT 3arPSI3HECHHID).

IIpodeccronaIbHO-0pHEHTHPOBAHHOE COJlepKaHHe (COlep:KaHHe NMPUKJIATHOT0 MOTYJIs) 44(8/36) |OK 01, 02,04, 07
[Pazmen 8. Xumust B ObITY U NPOH3BOACTBEHHOI JeATeJIbHOCTH YeJI0BEKa 4
Tema 8.1. [IpakTuyeckue 3auATHA. DKOJIOTHYECKas OE30MACHOCTb MOCIEACTBUH ObITOBOM M MPOM3BOJICTBEHHON JEATENLHOCTH
Xumus B ObITY 1 YeNnoBeKa, CBSI3aHHAs C IepepaOOTKOM BELIECTB; IOMCK U aHAIM3 XUMHUYECKOH HHAOPMAIIMH U3 PAa3TMIHbIX HICTOYHUKOB 4
NPOU3BOJICTBEHHON | (Hay4Has u yueOHO-HAayyHas JIMTEpaTypa, CPEACTBA MAaccOBOi HHPOpMaluH, ceTb VnTepHer u apyrue).
JESATEIIBHOCTH Keiicsl (¢ yuerom Oyaymeii npoeccroHaIbHOM AeATeTbHOCTH) Ha aHAIM3 HHYOPMALIMK O IPOU3BOACTBEHHOM AEATEIbHOCTH
yeJioBeKa YeNoBEKa, CBA3aHHOMN ¢ MepepabOTKOM 1 MOTy4YEeHHEM BELIECTB, a TAKKE C IKOJIOTHYECKON OE30MaCHOCTbIO.
JammTa keiica: IIpencTaBneHue pe3ynbTaToB pelieHHs KeHCOB (BHICTYIUICHHE C NPE3eHTaleN)
*Paznen 9.1. UccenoBanne n xumuveckuii aHam3 00bekToB Onocdepsl (11 MequuuHcKux cnequaabrocteii:33.00.00, 34.00.00 40(4/36
Tema 9.1.1. OcHoBbl | JIabopatopHas padota « OCHOBBI Ta00pPAaTOPHOH MpakTHKIY. JlabopaTopHas mocyaa W XUMHYECKHE PeakTHBBL. OCHOBHBIE 2 OK 01
nabopaTopHOI nabopaTopHbIe oOmepaiuu U 00opynoBaHue. TexHuKa O€30MacHOCTH M PaBIJIa padOTHI (MIOBEACHNUS) B TaOOPATOPHH.
IIPaKTUKU B IIpakTH4eckue 3aHATUS 6
MPOGECCHOHANHBIX (B no e TrmoBBIX pacyeToB 10 TEMATHKE 3KCIEPUMEHTA (BBIXOJ MPOAYKTAa peakliu, Macca HaBeCKH, 00beM 2
TaGoparopusx pacTBOpHTENS).
OO6paboTka JTaHHBIX, aHATM3 U OLEHKA MX JOCTOBEPHOCTH (BBIYMCIECHHE CPEIHEr0 3HAUYEHHUSIIKCIIEPUMEHTATBHBIX 1aHHBIX, 2
TIOTPENTHOCTH ).
[IpencraBienne pe3yabTaToB SKCIIEPHUMEHTA B pa3indHoi dhopme (Tabimia, rpaduk, OTYeT, JOKIA, IPE3CHTAIHS). 2
Tema 9.1.2. Teopetuyeckoe o6yuenne. Knaccuduxaims mpod BoIbl MO BHAY M HA3HAYECHHIO, UCXOJS U3 €€ XUMUYECKOTO COCTABA. 2 OK 01, 02,07
XHUMHUYECKUI OpraHonenTuyeckye CBoICTBa (3amax, Mpo3payHoCTh, LBETHOCTh, MyTHOCTh) BOAbL. KUCIOTHOCTD U 1IeM04HOCTb BoAbL. pH
aHanu3 mpod BOJbI  |Cpelbl M METOIBI e¢ ompe/eneHns. XKecTKoCTh BOIbI M METO/IbI ee onpezeneHus. CyIHOCTh METO/1a THTPOBAHHS.
Buisl sxecTkocTH BoJIbI (BpeMeHHas M NOCTOSIHHASA ). KeCTKOCTh BO/Ibl KaK PUUKMHA BbIMAACHUS 0CaIKOB HIH00pa30BaHus
CONIEOTIOKEHHH, IMEIONIMX MECTO B ObITY U Ha Pou3BojcTBE. COCTaB COMNEH, BBI3BIBAIOIIMX KECTKOCTh BOIbl. XUMHUYECKUE
TIPOLIECCHI, YCTPAHSIOLINE KECTKOCTb BOAbL. Y PABHEHHMS XUMUUECKUX PEAKLUH, MITFOCTPUPYIOIIMX TIPOLIECCHI, IPOUCXOAAIINE
TpH YCTPAHEHUH KECTKOCTH. Y CTPaHEHHE BPEMEHHON JKECTKOCTU OBITOBHIMU U XMMHYECKHMH criocobamu. CrocoOsl
YCTpaHEHHUs MOCTOSHHON KECTKOCTH.
IIpakTuyeckue 3ansiTHsA. CriocoObl BbIPAKEHHS KOHLIEHTPALMK PACTBOPOB: MAacCOBast 0JIA paCTBOPEHHOIO BEIIECTBA, 2




Hcnonb3oBanie METOI0B (PWITTPOBAHHUS U aICOPOIIMH JUTS OT/ICNCHUS 3arpS3HEHUH B MCCIeayeMoi ipode Bojbl. Beibop
METO/Ia OUHCTKH B 3aBHCHMOCTH OT BHJa 3arps3HeHus. CpaBHeHHe >((QEKTHBHOCTH Pa3NMYHBIX METOLOB OUMCTKH BOJIBI B
Pa3HBIX YCIOBUAX (B 1a00paToOpHH, B IOMALIHKX U MONEBBIX YCIOBUSX).

2. JlaGopaTopHas padota «Onpenesnenne pH BojbI U ee KHCIOTHOCTHY.

Onpenenenne pH cpezibl ¢ OMOIIBIO YHHBEPCATBHOIO HHANKATOPA. Vcmosnp30BaHue TUTPOBAHHUS 1Sl ONpe/IeIeHUS
kucnotHoctH. Omnpezenenue oOuied KUCIOTHOCTH BOJBI, pacueT cBOOOAHON KucnoTHOCTH. Onpesenenue obme u
cBoOoHOM mienoyHocTH. CocTaBlneHne ypaBHEHM peakiiyii, MPOTEKAOMKX MPH ONpe/IeeHUN KUCIOTHOCTH/
11eJI0YHOCTH TIPOO BOJIBL. Y CTaHOBJICHHE CIIOCOO0B HCTIONB30BAHMUS HCCIEOBAHHBIX P00 BOIBI B JKH3HEACATENLHOCTH
YeNnoBeKa, Ha OCHOBE MOTYYEHHBIX JAHHBIX O COCTABE.

3. JlabopatopHas pabota «Onpe/eneHue xKecTKOCTH Bobl U CocoObl ee ycTpaHeHus». CrocoObl ycTpaHeHHs BCex
BUJIOB KECTKOCTH B 3aBHCHMOCTH OT COCTaBa COoMeil ecTKoCTH. PemeHne skcnepuMeHTalbHOM 3a/1aul Ha BBIABJICHHE
BPEMEHHO! U TOCTOSHHOM JKECTKOCTH BOJBI. OLEHKAa BEPOSATHOCTU YCTPAHEHHS BCEX BUJIOB JKECTKOCTH B JOMAILHUX
YCIOBHSIX.

Tema 9.1.3.
XUMHUYCCKUI
KOHTpPOJIb KaueCTBa
HPOIYKTOB MUTaHUS

Teopernyeckoe odyuenne. KauecTBeHHBI XMMHUECKUH COCTaB TPOIYKTOB MuTaHus. Bemecta, danscudummpyromme
OPOAYKTHI NMATAHUA, U BCIICCTBA, 3arPA3HAOIINC ITPOAYKTHI ITIUTAHKUA. Onpe,ueneHHe 3arpA3HAOIIMX XUMUYCCKUX BCIICCTB B
NIPOJYKTaX MUTAHNS, ONPEIeeHe BEIIECTB, HE 3asBICHHBIX B COCTABE MPOAYKTOB MUTAHMUS.

OK 01, 02, 07

Hpalcmqecxue 3aHATHA. OpFaHI/I‘IeCKI/Ie A HCOPraHM4YCCKUC BCIICCTBA, BXOAAIIUEC B COCTAB MPOAYKTOB NUTAHHUA.
Onpez[enel-me COCTaBa 6]1}02( Ha COACPKAHMUE MAKPO U MHUKPOSJICMCHTOB. HSyquI/Ie MPEIIOKCHHBIX IIPEIIOAABATCIIEM 6J'IIO,H Ha
npeaAMET XUMUYICCKOI'0 COCTaBa, ONPCACICHUC J0Iel oT CYTOqHOﬁ HOPMbI MaKpO U MUKPO3JICMCHTOB B YKa3aHHOM 611}0[{6.
Pemenue MPAKTHUKO-OPMCHTHPOBAHHLIX 3aJ1d4 II0 KyHHHapHOﬁ TCMATUKC PA3JIMYHLIX THIIOB.

WccnenoBanne XMMHUYECKOr0 COCTaBa MIPOYKTOB NMUTaHus.JIabopaTopHas paboTa Ha BbIOOD:

1. JlaGopaTtopHasi paota «OOHApy:KeHHe HUTPATOB B MPOAYKTAX MUTAHHS.

WccnenoBanne MartepuanoB  IOMYKONMYECTBEHHBIM ~METOJOM — ONpEJENCHUS HHUTPATOB C  HCIHOMb30BAHUEM
nudeHUIaMIHa (KOPHETIOAB! OBOIIEH, TUCThS M KOUSPBDKKA KaIyCThI, TOABI PYKTOB). AHANK3 YPOBHS 3arpsi3HEHHS
HUTPATaMH 110 MHTEHCUBHOCTH OKPALIMBAHUS IPOAYKTOB PEAKIIUH.

2. JlaboparopHas padota «lccrnenoBanne NpogyKTOB MUTAHWS HA HAIMYHE YIIIEBOIOBY.

VccnenoBaHne MOJIOYHBIX IPOJAYKTOB HAa Halmuuue Kpaxmana. MccienoBaHue MPOAYKTOB HA HATMYKME TIFOKO3bL

Tema 9.1.4.
XUMUYECKUH
aHaJM3 mpoo
ITOYBBI

Teopernueckoe o0yuenne. Knaccudukaius mous mo BUAy M Ha3HAYEHHIO, UCXOAL M3 XMMUUYECKOTO COCTABA.
Wnentuduxanus npoObl MOYBHI 1O €€ XUMUIECKOMY COCTaBY, OIMCAHUE BO3MOKHOCTEH ee npuMeHenns. TpeboBanus K
Ka4eCTBY MOYBBI pa3IMYHOro HazHaueHus. Onycanne ocoOeHHOCTEH UCTI0NIb30BAHNMS [IOYB B3aBUCUMOCTH OT THIIOB,
c1ocoObl YTy4IleH:s KauecTBa 0YB B 3aBUCHMOCTH OT HasHaueHus. O0MacTi MCTOIb30BaHUS OPTaHMYEeCKUX YI00peHnH B
3aBHCHMOCTH OT KauecTBEHHOro cocTaBa. OmucaHue OpraHM4ecKUX YIOOpEeHHH U MX NMPUMEHEHHE B 3aBUCHMOCTU OT

OK 01, 02, 07




COCTaBa MOYBBEI U €€ PA3HOBUIHOCTH.

IpakTuyeckue 3austusi. O61acTi Ha3HAUCHHUS (IPUMEHEHKS) MOYBBI, MCXOAS U3 KAYECTBEHHOTO M KOJNMYECTBEHHOTO
cocTana. AHaHI/I3 HOpMaTI/IBHOf/'I I[OKYMCHTaI_II/II/I. POHL HCOpI‘aHH‘IeCKI/IX BCHICCTB B KAYECTBE MI/IHepaHLHbIX
ynoOpenuii, ymyurnuTesnei moubl. CocTaB MUHEPATbHBIX YIOOPEHUH M WX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa
TIOYBEI 1 €€ paSHOBI/II[HOCTI/I. B3aI/IMOCB}I3L COCTaBa y&O6pCHHI’I 1 UX BJIUAHUA HA BETCTATHBHBIC CBOﬁCTBa u
TJI0JIOHOIICHHE PACTEHHH.

UccnenoBanne XuMu4eckoro cocraBa npod nousbl./h0opaTopHas padoTa Ha BLIOOD:

[. JlaboparopHas pabota «OOHapyKeHHE HEOPraHWYECKUX TpUMecei B mpodaxy.

[IpuroroBnenue npoObl MOUBBI I HCCIIEJOBAHUS KUCIOTHOCTH/ILETOYHOCTH, HEOPraHUYECKUX 3arps3Hennil. OOHapyxeHue
XJI0pUA- U cynb(aT-uoHOB B mpobe nouskl. CocTaBleHne ypaBHEHHH peakiuii oOHapyxkeHus. CpaBHEHHE MOTYYEHHbIX
T0Ka3aTenel ¢ HOpMATHBHBIMH (CIIPABOYHBIMHU) 3HAYCHUAMH.

2./1aboparopHasi padora «Onpenenenne pH BoaHOI BBITSKKH M0YBbI, é¢ KHCJIOTHOCTH U IIeI04HOCTH». MccnenoBanue
BO/IHBIX BBITSDKEK 00pa3Li0B FOTOBBIX IOYBEHHBIX CMeceH (M1 pa3HbIX THIIOB pacTeHuil). Onpenenenne pH noussl ¢
1ICTIONB30BaHMEM MHAMKATOpoB. OIEHKa THUIOB MOYB B MPEICTABICHHBIX 00pa3lax (CHIbHOKMCHIAs, KUCas, claboKucas,
HellTpasibHas, MENoYHas).

Tema 9.1.5.
HUccaenosanue
00BEKTOB
ouochepst

Teopetuyeckoe ofy4enue. YueOHO-UCCIEIOBATEIBCKII IPOSKT B 00IACTH HCCIe0BaHIS 00beKTOB Orocdepsl. 0630p TeMm
y4eOHO- UCCITeI0BATEIbCKHX MPOEKTOB. AJTOPUTM BBIONHEHHs TpoekTa. OmperesneHrne npodieMbl HCCen0BaHus. MeTo bl
TIOKCKA, aHau3a M 00pa0OTKM MH(OPMAIMK O MPOEKTE B Pa3IMYHBIX MCTOYHHMKAX.

IpaxkTuyeckue 3ausaTus. O60CHOBaHKE AKTYyalbHOCTH BHIOpPAaHHON TeMbl. BhIsBIeHHE MPOOIEMbI HCCIETOBAHMUS.
Bribop o0bexToB umMeTon0B HccaenoBanus. [loctanoBka neneit u 3aaau uccienoBanus. OnpeneneHne poIyKTa
rccaenoBanus. OnpeneneHnue 3TanoB U COCTABJICHUE IUIaHA MCCIIEIOBAHUS.

3ammra npoexra:  IlpencrapieHue pe3ynbTaTOB  BBIIOJHEHUS y4eOHO-MCCIIE0BATENbCKUX  MPOEKTOB
(BBICTYILIEHHE C TIPE3EHTAINEH).

Jlabopatopnbie 3ausTus: VccienoBanue npenoxeHHOro 00beKTa Ha KUCIOTHOCT, MEJI0YHOCTh, XUMUYECKUA COCTaB
(3arps;3HUTENH,MAKPO- ¥ MHUKpodJieMeHThl). OOpaboTka pe3ynbTatoB uccrnenoBanus. OeHKa KauecTBa HUCCIEAYEMOro
00beKTa, KCXO/IS U3 PE3YJIbTATOB XMMHYECKOTO aHANH3A.

OK 01, 02,04, 07

CamocTosiTe/IbHas paboTa

6

IIpomexkyTouHas arrecTamus no aucuuminHe (mud3aqér)

2

Bcero

140
(46/94)




3. YcaoBus peanusanuu mporpaMmbl  001e00pa3oBaTeabHOT0 Y4eOHOT0 MpeaMeTa
3.1. Tpe0oBanusi kK MHHHMATLHOMY MATEPHATLHO-TEXHHYECKOMY O0ecIedeHMI0

Jlns peanusanuu mporpamMMbl JUCHUIUIMHBL TOJDKHBI OBITh MPETYCMOTPEHBI CIEAYIONIUE CTENUalbHbIe TIOMEIICHNUS: y4eOHbIH KaOuHeT
XUMUHU W/WIM y4eOHOH XUMUYECKOH 1abopaTopu.

Oo0opynoBanue y4yeOHOro Ka0uHera (HArJIsiIHbIE MOCOOUS): HAOOPBI MAPOCTEPKHEBBIX MOJENEH MOJEKYN, MOJETH KPUCTALIMIECKUX
PEIIETOK, KOJMIEKIMH TPOCTHIX M CIOXKHBIX BEHIECTB W/MIM KOJUICKIWH TOJMMEPOB; KOJUICKIMS TOPHBIX TMOPOJ W MUHEpAoB, Talmiuia
Menneneesa, ydeOHbIe GUIbMBL, TH(POBBIE 00PA30BATENBHBIE PECYPCHI.

Texnuueckue cpeacrsa 00y4eHUsi: KOMIBIOTEP C YCTPOWCTBAMHU BOCIPOU3BEACHUS 3BYKA, IPUHTEP, MYJIbTUMEAUA-IIPOEKTOP €
9KPaHOM,MYJIbTUMEANIHAS 0CKA, YKa3Ka-Tpe3eHTep 1A NPe3eHTALIHIL.

OobopynoBanue JabopaTopuu M pado4yux MecT Ja00PATOPUU: MEH3YPKH, NHUIETKU-KANEIbHUIBI, TEPMOMETPBI, MUKPOCKOI, JIYIIBI,
NpEIMETHBIC ¥ TOKPOBHBIECTEKIA, TAHIIETHI I KAreNbHbIX peakiuil, GuibTpoBanbHas Oymara, MpOMbBIBAIKH, CTEKIISTHHbIE IPOOUPKH, PE3UHOBbIE
npoOku, (hoHapUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC MAJOUKH, IITATUBBI AJIS MPOOUPOK; MEPHBIE LUIMHAPbI, BOPOHKH CTEKJISHHBIC, BOPOHKH
penutenbHble unuHApuyeckue (50-100 mi), ctynku ¢ mectukoM, (pappopoBble YallKd, MUHIETHI, (UIbTPbl OyMaxKHbIE, BaTa, Mapis, YacOBbIE
CTEKJIa, HNIEKTPOILUIUTKH, JIJA0OPATOPHBIC ITATUBBI, CIIUPTOBBIE TOPENKH, CITMYKHU, NPHUOOp IS MONYYeHHs Ta30B (MM MPOOMpKA € Ta300TBOAHOM
TpyOKOii), AepxkaTenu s MpoOUPOK, CKISTHKH [T XpaHEHHs PeaKTUBOB, Pa3qaTOYHbIe JTOTKH; Xumudecke ctakanbl (50, 100 u 200 mu); mmarenu;
TMIAHIETHI; TUTEIBHBIC MIUIIIBI; CEKYHIOMEPHI (TaliMephl), MepHbie Tpooupku (Ha 10-20 mi) u MepHbie KomoObl (25, 50, 100 u 200 M), BoasHas
OaHs (WM TEpMOCTAT), CTEKIISIHHBIE MAJOYKU; KOHnYeckue Konobl asturpoBanus (50 u 100 mit); MHAMKATOPHBIE MOJIOCKH YIS OMIPECTICHUS
pH u crannapTHas HHAMKATOPHAS IIKAJa; YHUBEPCATbHbBINA HHAUKAaTOp; muneTku Ha 1, 10,50 mu (wm mo3atopst Ha 1, 5 u 10 M), GropeTku s
TUTPOBaHUs, MeauiuHckue mmpuibl Ha 100-150 i, maboparopHble W/WIM aHATUTHYECKUE BEChl, pH-MeTphl, CyNIibHBIN mKad, U Aap.
nabopaTopHOE 000PYIOBAHHE.

3.2, Undopmannonnoe odecrnedenne peasn3annu NPorpamMmMbl

1. s peanusanuu mporpaMMbl OHOIHOTEYHBIH HOHI 00pa30BaTeIbHON OpraHU3aM JT0DKEH UMETh MEYaTHBIC W/WIM SICKTPOHHBIC
oOpa3zoBaTenbHbIe U MHOOPMAIIMOHHBIE PECYPCHI, PEKOMEHJOBAaHHBIE I UCTIONB30BaHUS B 00pa30BaTeIbHOM MPOIIECCE, HE CTAPIIE TIATH JIEeT
C MOMEHTA U3JaHHS.

2. PexoMeHtyeMble TIEYATHBIC WM3JAHAA MO Pealu3aliii 00meoOpa3oBaTENbHOTO YYeOHOTO MpeAMeTa TPEICTABICHBI B METOAMYECKHX
PEKOMEHANUSX MO OPraHu3aUUO0yYESHHUS.



4. KoHTpOJIb M OlIEHKA Pe3yJIbTATOB 0CBOECHHS 001e00pPa30BaTeJbHOT0 Y4eOHOr0
npeamera OYIL14 XUMUS

KoHTpons u oneHka pe3ynbTaTtoB 00ydeHHs OCYIIECTBIAETCS MPenoaBaTeNieM B IPOIECCe MPOBEICHUS
MPAaKTUYECKUX 3aHATUH U JTaOOPAaTOPHBIX paboT, TECTHPOBAHUS, & TAKXKE BBITIOJHEHHUS 00YYArOIIUMUCS
WHIMBUIYaIbHBIX 33/aHuil. Pe3ynbrathl 00y4eHUs ONpENeNsAioT, 4To oOyyaromuecs MOJDKHBI 3HATH,
MOHUMATh U JIEMOHCTPHPOBATH MO 3aBEPIICHUN M3Yy4eHUs ydaeOHoro npenmeta. [t GpopmupoBanus,
KOHTPOIISI M OLEHKU Pe3ylbTaTOB OCBOEHUS Y4eOHOrO MpeAMeTa HCIONb3YeTCs CHUCTEMa OLEHOYHBIX
MEpOTIPHATHI, MPEICTABIAIOMAT CO00H KOMIUIEKC y4eOHBIX MEpONpPHATHIA, COTJIACOBAHHBIX C PE3yJbTaTAMU
o0yuenmsu copmynupoBaHHbix ¢ yaetom GI'OC COO (npeameTrsie pe3ynbratsl) u GI'OC CITO.

Ne  |Mopnyas / Pazges/ Tema Pe3yabTar 00yueHus OueHovyHbIe MepONPUATHS | OK
I [OcHoBHOII MORYJIb
1 |Pa3gen 1.0cHOBBI ®opmyanpoBaTh 0a30BbIe
CTPOeHHsBelecTBA NOHSITHSA W 3AKOHbI XUMHUH
1.1 |Crpoenue aToMOB CocTaBiTh XMMHUECKHE 1. Tect «CtpoeHue aToMOB OK 01
XMMHUYECKHX 3JIEMEHTOB  |(OpPMYJIbl COEAUHEHH B XMMHMYECKHX 3JIEMEHTOB U
U IPUPOJIa XUMHUYECKOM  |COOTBETCTBUH CO CTENEHBIO |[IPUPO/IAa XUMUYECKOU CBAZM.
CBSI3H OKHCJICHUSI XUMHYECKUX 2. 3ajayy Ha COCTABJICHUE
AJIEMEHTOB, UCXOJIS U3 XUMHUYECKHX (POPMYIT
BaJICHTHOCTH U JByXaTOMHBIX COCIMHEHUN
AIIEKTPOOTPHUILATEILHOCTH  |(OKCUIOB, CyIb(pUIOB,
TUAPUJIOB U T.11.).
1.2 [Tepnoanueckuit XapakTeprus3oBaTh [IpakTuko-opuentupoannsie [OK 01
3aKOH ¥ Tabmuia XUMHUYECKHE JIEMEHTBI B |TEOPETUYECKHE 3aJaHMS HA OK 02
1. Menneneesa COOTBETCTBHUH C UX XapaKTEePU3aLHUI0 XUMUIECKUX
MI0JIO)KEHHUEM B 3NIeMeHTOB: «MeTtanmuaeckue /
NepPUOANYECKON CCTeME  |HEeMeTaJNInYecKhe CBOMCTBA,
XUMHUYECKUX 3JIEMEHTOB AJIEKTPOOTPULIATEIBHOCTD U
1. Menneneesa CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MTOJIOKEHUEM B IEPUOINYECKOMN
CUCTEME XMMHUYECKHUX
anemenToB J[.1. MenaeneeBay.
2 Pasnea 2. Xumnueckne [CocraBisith ypaBHenus u |Konrposabnas padora
peakuuu cXeMbl XUMHUYEeCKUX «CTtpoeHue BeuiecTBa 1
peakuui XHMHYECKHE PeaKIum)
2.1 THUIE XUMHYECKUX CocTaBisiTh peakuu 1. 3amaun Ha cocTaBIECHUE 2.1

peakuui

COETMHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCTUTEIIBHO-
BOCCTaHOBUTEITHHBIE
pEeaKIy U peakiuuu
KOMILIEKCOOOpa3oBaHus (Ha
npUMepe TUIPOKCOKOMILIEK-
COB QTFOMUHHUS U IIMHKA) C
ydacTHEM HEOPTaHUYECKUX

YPAaBHEHUN PEaKLIAM:

— COEIMHEHMS, 3aMELICHUS,
pasyioskeHusi, o0OMeHa U peakuui
C y4acTHeM KOMIUIEKCHBIX
COeZIMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
QIIOMHUHMS U LIUHKA);

— OKHCIIUTENBHO- BOCCTAHOBH-
TEJIbHBIX PEaKLUH C BEILECTB
II0JIb30BaHUEM METOA
3JIEKTPOHHOIO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX




coeMHEeHU (Ha mpuMepe
THJIPOKCOKOMITJICKCOB ITHKA H
AITFOMUHUSA ).

2. 3agaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOTYKTa
PEaKIuu COSMHEHHSI; MaCCOBOM
WM 00BEMHOM JTOJIN BBIX0J1a
MPOAYKTA PEAKIIUU COSTMHECHHUS
OT TEOPETUIECCKH BO3MOXHOTO;
00BEMHBIX OTHOILIEHUH ra30B;
KOJIMYECTBECHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIICCTB U MTPOYKTOB PEAKITUY;
Macchl (00beM, KOJIMYECTBO
BEIIECTBA) NPOAYKTA PEaKIUH,
€CJIM OJIHO M3 BEIIECTB JaHO B
BHUJIC PACTBOPA C OMPEICTICHHON
MAacCOBOM J0JIEN PACTBOPEHHOTO
BEIICCTBA.

2.1

THnbl XUMUYECKUX
peakuui

CocTaBisTh peakuuu
COCIMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE
PEaKINN U pPEaKIiH
KOMILIEKCOOOpa3oBaHus (Ha
npumepe
'HJIPOKCOKOMILIEKCOB
QIIOMHUHUS U LINHKA) C
y4acTHeM HeOpraHMYecKuX
BEIIIECTB

1. 3agaun Ha COCTaBICHUE
YPAaBHEHUN PEaKLIAN:

— COCJIMHEHM S, 3aMEIICHNUS,
paznoxkeHusi, oOMeHa U peakui
C y4acTHeM KOMILIEKCHBIX
coelMHEeHu (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
AITIOMUHMSI U [IMHKA);

— OKHCIIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
HCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca;

— C y4acTHEM KOMILUIEKCHBIX
coelMHEeHu (Ha mpuMepe
TUAPOKCOKOMILIEKCOB ITUHKA U
AIIOMUHHS).

2. 3agauu Ha pacyeT
KOJIMYECTBCHHBIX
XapaKTEPUCTUK MPOIYKTA
peaKIu COeTMHEHNUS,
MacCOBOMUIN 00BEMHOM
JIOJIA BBIXOJIA TIPOTyKTa
pEeaKLMK COETUHEHHUS OT
TEOPETHUECKHU

BO3MOXXHOT'O; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBECHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILECTB U MTPOJIYKTOB
peakim;Macchl (00beMm,
KOJIMYECTBO BEIIECTBA)
MPOJIyKTa peakliuu, eciu
OJIHO 13 BEIICCTB JaHO B
BHJIC PAacTBOpa C

2.1




ONPEAECIEHHON MAacCOBOM
JI0JIEW PACTBOPEHHOTO
BELIECTBA.

2.2

DJIEKTPOJIUTHYECKAS
cconManus MMOHHBIN
oOMeH

CocTaBiATh ypaBHEHUS
XUMUYECKHX PeaKIiu
HOHHOTO OOMEHA C yJacTHeM|
HEOPraHMYECKUXBEIIECTB

1. 3amaHust Ha coCTaBICHUE
MOJIEKYJIIPHBIX U HOHHBIX
pEaAKIHUiA C y4aCTHEM OKCHJIOB,
KHCIJIOT, OCHOBAaHHUM U COJIEH,
MOHHBIX PEaKLHI THAPOIU3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTH CPEIBI.
2. JIaboparopHas paboTa
«Peakuuu ruiposinza.

OK 01

Paspnen 3. Ctpoenne u
CBOMCTBA HEOPIraHU-
YyeCKHXBEIIeCTB

HccienoBarb cTpoeHue
CBOMCTBA HEOPraHHU-
YeCKHMX BellecTB

KonTtpoJsbnas padora
«CBOMCTBA HEOPTraHHU-
YeCKHMX BellecTB

3.1

Kiaccudukanms,
HOMEHKJIaTypa HCTPOCHUE
HEOPTraHNYECKUXBEIIECTB

Knaccudumnmponats
HEOPraHUYECKUE BEIIECTBAB
COOTBETCTBUH C UX
CTPOEHUEM

1. Tect «Homenknarypa u
HA3BaHHUE HEOPTAHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (GOPMYITbI UITH
COCTaBJICHHE XUMHUYECKON
(bopMyIIbI HCXO/IS U3 HA3BAHUS
BEIIECTBA 10 MEKYHApPOTHOM
WJIU TPUBUAIIBHOU
HOMEHKJIaTypey.

2. 3ajgaun Ha pacyeT MacCOBOM
J10J1A (MacChl) XUMHUYECKOTO
aJieMeHTa (COeMHEHUs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3a7aHus 1Mo
KJIacCU(pUKAIIMU, HOMEHKIIaType
U XUMUYECKUM (opMyiaM
HEOPraHUYECKUX BEIEeCTB
Pa3IUYHBIX KIIACCOB.
[IpakTyeckue 3amaHus

Ha OIpe/IeTICHHE

XUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH

BUJIa XUMHYECKONCBS3H U
THUIA KPUCTAIUIMYECKOMN
PEIIETKH.

OK 01

3.2

Ddu3znko- XUMHYECKUE
CBOWCTBA HEOPTraHUYECKUX

Y cTaHaBIUBaTh
3aBUCUMOCTH (DU3HKO-
XUMHUUYECKHX CBOMCTB
HEOPraHUYECKUX BEILIECTB

1. Tect «OcobenHOCTH
XUMUYECKHUX CBOMCTB
OKCHJIOB,KHCIIOT,
OCHOBaHHH, aM()OTEPHBIX
THJIPOKCUJIOB U

OK 01
OK 02




Ne

Mogayas / Paznen/ Tema

PesyabTaTt 00y4yeHust

OneHoYHBIC MEPONIPUATHSA

OK

2.2

DIIEKTPOJIUTHYECK as
JUACCOIIHAIINS Y UOHHBIN
o0meH

CocTaBnaTh ypaBHEHUS
XUMHUYECKUX PEAKIIUU
MOHHOTO OOMEHa C
y4acTuem
HEOpPraHMYECKUXBEIIECTB

3. 3a1aHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX PEaKIUit
C y4acTHeM OKCHJOB, KHCIIOT,
OCHOBaHUI U COJIEH, HOHHBIX
peaKuii TuIpoIN3a CoJeH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIBI.

4. Jlaboparopnas paboTa
«Peaxiuy ruposinza.

OK 01

Paznen 3. Ctpoenue u
CBOICTBA HEOPraHH-
YeCKHXBeIIeCTB

HccaenoBarb cTpoeHue u

CBOMCTBA
HEOPraHU4eCcKHX
BelIeCTB

KonTtposbnas padora
«CBOMCTBa HEOPraHHYECKUX
BellecTB)

3.1

Knaccuduxkarnus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPraHUYECKUX
BEILIECTB

Knaccudumuposarts
HEOpPraHUYECKUe
BEIECTBAB COOTBETCTBHU
C X CTPOCHHEM

4. Tect «<Homenkiarypa u
Ha3BaHME HEOPraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKON (POPMYIIBI UITH
COCTaBJICHUE XUMHUYECKOU
(opMyIBl HCXOS U3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOIHON
WU TPUBUAIBHON
HOMEHKJIAType».

5. 3ajauM Ha pacyeT MaccoBOM
1071 (Macchl) XUMUYECKOTO
3JIeMeHTa (COeIMHEHMs) B
MOJIEKYJIe (CMecH).

6. IIpakTnueckue 3a1aHus 10
KJ1accu(UKallU1, HOMEHKJIATYpEeH
XUMHUYECKUM (hopMyJIam
HEOpPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

7. IlpakTueckue 3aJaHus Ha
OIIpEeAEIEHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BHJIa XUMUYECKON
CBSI3M U TUIA KPUCTAJUINYECKOU
PEILLIETKH.

OK 01

3.2

DU3HKO- XUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

YcranasinuBaTh
3aBHCUMOCTH (PH3UKO-
XUMHUYECKHUX CBOWCTB
HEOPraHUYECKUX
BELIECTB OT CTPOCHMUS
aTOMOB M MOJIEKYJI, a
TaKKe TUIA
KPUCTaJUIMYECKOU
pEeLIEeTKH

1.Tect «OcobeHHOCTH
XAUMUYECKUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBaHHH, aM(OTEPHBIX
TUAPOKCHUJIOB U

CoJIei».

2. 3a1aHus Ha COCTaBJICHHE
YPaBHEHUN XUMHUUYECKUX PEAKIUN
C Y4aCTHEM IMPOCTHIX MCIOKHBIX
HEOPraHWYECKUX BEIECTB:
OKCHJIOB METAJJIOB, HEMETAIIOB B
aM(OTEpHBIX AIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHHUI ¥ aM(pOTEPHBIX
THAPOKCHJIOB, HEOPTaHUYECKUX

OK 01
OK 02




COJIEH, XapaKTEPU3YIOLUX UX
CBOWCTBaM CIOCOOBI MOIy4EHUS.
3. IIpakTHKO-OpUEHTHPOBAHHbIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U NOJIyYEHUE
HEOPraHNYEeCKUX BEIIECTB.

4. Jlaboparopnas paboTa
«CBoliCTBa METAIITIOB U
HEMETAJJIOBY.

3.3 |IIpousBoacTBO OO60CHOBBIBATH [[pakTHKO-OpUEHTUPOBAHHBIE OK 01
HEOPraHUYECKUX 3HaYeHHUE U IPUMEHEHHUE  [3a/laHuUs IO COCTABIICHUIO OK 02
BEIIECTB. HEOPraHUYECKUX XUMHUYECKUX pPeaKlUii ¢ y4acTHEM
3HaueHue u BEIIECTB BOBITOBOI 1 HEOPraHNYECKUX BEUIECTB,
pUMEHEHHE BOBITY U |[IPOU3BOJICTBEHHOM MCIIOJIb3YEMBIX JJISl UX
Ha MPOU3BOJICTBE NeSITETLHOCTH YeNIOBeKa  [MACHTU(UKAIH U

ux Qusuko- [TPOMBIIIIJIEHHBIX CTIOCOOOB
XUMUYECKUMU [1OJTy4EHUSI.
CBOMCTBaMH
4 Pa3nen 4. Ctpoenue u |HUcciaenoBarb ctpoenue |KoHTpoabHas padota
CBONCTBA OPraHu- HCBOHCTBA «CTpoeHue u CBOMCTBA
YeCKHXBEIIECTB OPraHNuYecKuX OPraHNuYecKHX BellecTB»

4.1  |Knaccudukanus, Knaccugunuponatb 1. 3amaHus Ha cocTaBIeHHE OK 01
CTpOEHHE U OpraHUYECKHE BEIIeCTBA  |Ha3BaHHUM OpraHU4YeCKUX
HOMEHKJIaTypa BCOOTBETCTBUU C UX COCMHEHUH 10 TPUBHAIBHON
OpraHUYECKUX CTpPOCHHEM WM MEXKAYHApPOJHOU CUCTe-

BELIECTB MaTHYECKOW HOMEHKJIAType.
3aaHus Ha COCTABJICHUE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX
(hopMyI1 OpraHU-4YeCKUX BEIIECTB
OTJENbHBIX KJIACCOB.
3. 3aauu Ha ONpeeIeHUE
npocTteiniel (opMysIbl OpraHu-
YECKOM MOJIEKYJIbI, UICXO/ U3
PJIEMEHTHOTO cocTaBa(B %).

4.2 |CsoiicTBa VcranaBauBarth 1. 3amanns Ha COCTaBIICHHE OK 01
OpraHUYECKUX 3aBUCUMOCTH (PU3UKO- YPaBHEHUI XUMUYECKUX OK 02
COeIMHEHU I XUMHUYECKHUX CBOWCTB peakuuii ¢ yuactueM

OpraHUYeCKUX BEIIECTB
OTCTPOEHUS MOJIEKYT

OPraHUYECKHUX BEIIECTB HA
OCHOBaHMH MX COCTaBa U
CTPOCHUS.

2. 3amaHusa Ha COCTaBJICHUE
YpPaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C YYETOMMEXaHU3MOB
MPOTEKAHUs JAHHBIX PEaKLIUN U
TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEUIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHBIE 331244 11O
YPAaBHEHUSIM PEAKLIUU C

Y4aCTHEM OPTaHMYECKUX

BCIICCTB.




4. Jlaboparopnas pabota
2. «Ilomy4yeHue 3TUICHA U
HU3yYECHHUE €TO CBOMCTBY.

4.3  |Oprannueckue Ob6ocHoBbIBaTh 3Hauene u |5. [Ipaktuko-opuentupoBanusie  |OK 01
BELIECTBA B JKU3HEJEA- |[IPUMEHEHHME OpraHuyYec- (3aJaHus 110 COCTABICHUIO OK 02
TEJIbHOCTHU YEJIOBEKa. KHXBELIECTB B OBITOBON M |XMMHUYECKUX PEaKIHil C ydacTueM
[IpousBoncTeo 1 IIPOU3BOJCTBEHHON OpPraHMYECKUX BEILECTB,
pUMEHEHUE JIESITEIbHOCTH YEeJIOBEKA UX | MUCTIOIb3YEMBIX JUISl UX
OpPraHUYECKUX BEUIECTB |(DU3UKO-XUMHUECKUMHU uaeHTU(PUKAIUH B OBITY U
B IIPOMBINITIEHHOCTH CBOMCTBaMH MIPOMBIIIJIEHHOCTH.

5 Pa3nea 5. Kunern- HUccaenosars KonTtposbnas padora
YyecKHe U TEPMOJMHA- |paBHOBeCHEH CKOPOCTh (6. «CKOPOCTH XUMHYECKOM
MHYeCKHe 3aKOHOMEep- |XHMHUYeCKHUX peakuuii peaknnu U XuMH4YecKoe
HOCTHIIPOTEKAHUS pPaBHOBecHe»

XHMHYECKHUX peaKIui

5.1  |Kunetuueckue Uccnenosats BausHuE 1. JlJabopaTopHas paboTa Ha OK 01
3aKOHOMEPHOCTH KOHIIEHTPaLHH1 BBIOOD: OK 02
MPOTEKaHUs pearupymomux Bemects  |— «Onpenenenre 3aBUCUMOCTH
XUMHUUYECKHUX PEaKIMi  |M TeMIepaTypbl Ha CKOPOCTH peakLuu OT

CKOPOCTbXUMUYECKUX KOHIICHTPAIUU pearupyronmx
peakuuii BEIIECTBY;
— «OrnpeseneHune 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TEMIEPATYPbI».
7. 2. IlpakTuKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a/IaHus Ha aHAU3
(akTOpOB, BIMAIONINX HA
U3MEHEHHUE CKOPOCTH XUMHUYECKON
peaxkiuu.

5.2 TepmoaumHaMuueckue Uccnenosarts BIusgHue 1. 3amaun Ha pacyeThbl TEIJIOBBIX OK 01
3aKOHOMEPHOCTH U3MEHEHUS s dexToB xumuyecknx peakuuitn  |OK 02
MPOTEKaHUS KOHIIEHTPAILlMU BEIIECTB, |OIpeaeeHHe TUIla peakiuu (1o
XUMHYECKHUX PEAKIHU. |peakluu Cpelibl U TETIOBOMY P PEKTY: IK30- U
PaBHOBecue TEeMIIepaTypbl Ha SHOTEPMUYECKUE).

XUMHUYECKUXpEeaKui CMeIlleHueXuMuueckoro  |2. [IpakTuko-opueHTUpOBaHHbBIE

paBHOBECHS 3a/laHusl Ha IPUMEHEHHE

npuniuna Jle [larense mis
HaXO0KJIEHUS HapaBICHUS
CMEIIIEHUS PaBHOBECHS
XUMHUYECKON peakly U aHallu3
(akTOpOB, BIMAIONINX HA
CMEIIeHNEe XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHas paboTa
8. «M3yueHue BINUAHUS pa3IMUHbIX
(hakTOpOB Ha CMellleHUe
XMMHUYECKOIO PABHOBECHSY.

6 Paspnen 6. Iucnepcusie |MccaenoBarn KontpoabHas padora mo treme
CHCTEeMbI JAUCTIEPCHbIECHCTEMbI 9. «/IlucnepcHble cHCTEMBDY




6.1 |HducnepcHble cucreMsl U |Paznuyare UCTUHHbBIE 1. 3amaun Ha IPUTOTOBIIEHUE OK 01
(bakTopsI X pacTBOpHI, KOJUIOUJAHBIE | pacTBOPOB. OK 02
YCTOWYHBOCTH pacTBOpHL U [IpakTUKO-OpHEHTUPOBAHHBIC

rpy0oucnepcHble pacueTHBIE 3a/1aHUS Ha IACIEPCHBIE
CHUCTEMbIHA OCHOBE CHUCTEMBI, HCIIOJIb3yEMBIE B
XUMHUYECKOT'O OBITOBOM M TIPOU3BOJICTBEHHOM
JKCIIEPUMEHTA JIESITEJIbHOCTH YEJIOBEKA.

6.2 |UccnenoanuecBoiictB |MccnenoBarh pu3nko- JlaGopaTopHas pabora (Ha OK 01

JUCTIEPCHBIX CUCTEM XUMHUYECKHE CBOICTBA BBIOOD):
pa3IMYHbIX BUJOB — [Ipurorosnenue pacTBOpoOB;
JIUCIIEPCHBIX CUCTEM 10.  HccnenoBaHue TUCHEPCHBIX
CUCTEM.
7 Paspnen 7. Kayect- HccaenoBartsb cBoiicTBa
BCHHbBIC PeaKIUH OPraHNYecKHuX H
o0HapyKeHUs HEOPraHu4ecKux
OPraHN4ecKHuXx M BeLIeCTBC MCIOJIb30-
HEeOpraHu4ecKux BaHHEM Ka4eCTBEHHBIX
BeIleCTB peakumii

7.1  |OOHapyxeHue Hccnenosath 1. JlabopaTopHas pabora (Ha OK 01
HEOPraHUYECKUX KaueCTBEHHbBIE PEAKIINU BBIOOD):

KaTHOHOB U aHUOHOB HEOpPraHUYECKUX — AHaJIUTHYECKUE peaklunun

BEILIECTB kaTuoHOB [-VI rpym;

— AHUINTUYECKHUE PEAKIINU
AQHUOHOB.
2. IIpakTueckue 3aJlaHus Ha
COCTaBJIECHUE YPAaBHEHUM
peakuuii oOOHapyKEeHUS
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJIAPHONY NOHHOU
dhopmax.

7.2 |ObHapyxeHue HccnenosaTth 1. JJaboparopHast pabora (Ha OK 01
OpraHMYECKUX BEIIECTB |KaueCTBEHHBIE PEaKIUU BBIOOD):

OTJIENIbHBIX KJIACCOB C  |OpraHMYECKHUX — KadecTBeHHbIE peakiuu Ha
HCIIOJIb30BaHUEM COETMHEHUMOTIEIBbHBIX OTJIEJIbHBIE KIacChl
KaueCTBEHHBIX PEAaKLU |KJIACCOB OpPraHMYECKUX BEILECTB;
KauectBenHslil aHanm3
OpPraHUYECKUX COEAMHEHUN
MO0 YHKIIMOHATbHBIM
rpynmnam.
2. IIpakTyeckue 3aJjaHus Ha
COCTaBJIEHUE Kau€CTBEHHBIX
peakuuii oOOHapyKEeHUS
OpPraHMYECKUX COEAMHEHUH.
11 Hpuxkaaguoit moayanb |11
8 Pa3znen 8. Xumus B 8 Pasznen 8. Xummus B ObITY M 8

OBITY MIIPOU3BO/ICT-
BEHHOM J1eSITeJIbHOCTH
yeJioBeKa

NMPOU3BOJACTBEHHOM
IeATEJLHOCTH YeJI0BEKAa




Xumus B OBbITY U
MPOU3BOJACTBEHHOM

OueHuBaTh NOCIEACTBUA
OBITOBOI U

Keiic (c yuerom Oymymieit
npo¢eCCHOHATBHON

JIeSATETbHOCTH YeJIOBEKa |IPOU3BOICTBEHHOM nesTeabHoCTH) Bo3MoxkHbIE
JIESITEIbBHOCTH YEJIOBEKAa  |TeMbl KEICOB:
CIIO3ULUI 1. Ilorennenue kiauMaTa H
AKOJIOTMYECKOM BBICBOOOXK/IEHHE  Ta30BBIX
0e30MmacHOCTH THJIPaTOB CO JTHA OKEaHa.
2. byaymiue matepuansl s
aBHa-, MalIMHO- U
MPUOOPOCTPOCHUS.
3. HoBble MaTepuansl AJis
COJIHEUHBIX OaTapeil.
JlexapcTBa Ha OCHOBE
PACTUTEIBHBIX [TPENapaToOB.

9.1 |Pa3gen 9.1. Uccaeno- |HMHTepnpernpoBaTh 3amuTa y4eoHO- ucciiea0Ba-
BaHUe U XUMHUYECKUH |XHMHYeCKHe Npouecchl |TeJbCKOro MPoeKTa(c yueToM
aHaIu3 00bEKTOB usiBJIeHNs B Onocdepe Oyayuieii npogeccuoHAIbHOM
ouochepbl JAesiTeJIbHOCTH)

9.1.1 |OcHoBbl 1abopaTOpHON | BBINOMHATE MOTHBIN 1. JTaboparopHas pabota OK 01
MPaKTUKU B LUK «OcHOBBI TabOpPaTOPHOIH OK 02
npodecCHOHaTbHBIX JKCIIEPUMEHTAIIBHOIO MIPAKTUKW. OK 04
1abopaTopusx HCCIIEIOBAHUA C 2. TunoBsle pacyeTsl O OK 07

COOJTIO/ICHUEM TIPaBUII TEMAaTUKE IKCIICPUMEHTA.
6e301macHOro 3. 3aaum Ha BHIYMCIICHUE
oOparieHus ¢ CPEHEro 3HAYCHUS
BEIIECTBAMH U JKCIIEPUMEHTAIbHBIX IaHHBIX,
1ab0pPaTOPHBIM MTOTPEIITHOCTH.
00opyI0BaHUEM [IpencraBnenue pe3ynbTaToB
JKCIIEPUMEHTA B Pa3JINYHON
dhopwme (Tabnuia, rpaduk,
Xumusi B ObITY U OnenuBatp nocneactBust | Keiic (¢ yuerom Oyaymeit OK 01
IIPOU3BOACTBEHHON OBITOBOM U npodeccuOHATBLHON
JeSATeTLHOCTH YeJIOBEKa |TIPOU3BOICTBEHHOM nesTeTbHOCTH) Bo3MoxkHBIE
JIEATETbHOCTH YEJIOBEKA | T€MBbI KEHCOB:
CIIO3UIUI 4. Tloreryienne kKiuMara |
9KOJIOTUYECKOU BBICBOOOKJICHHE  Ta30BBIX
0€e30MacHOCTH THIPaTOB CO JTHA OKEaHa.
5. bynymue marepuansl 1is
aBHa-, MalIMHO- U
pruOOPOCTPOECHHUS.
6. HoBble MaTepuanbl 1Jis
COJTHEYHBIX Oatapeil.
JlekapcTBa Ha OCHOBE
pacTUTEIHHBIX IIPETapaToB.
(oTueT, MOKJIAJ, Mpe3eHTAIHS).

9.1.2 | Xumuyeckuid aHamu3 Uccnenosate 1. Tect «CBoiicTBa 1 cOcTaB OK 01

po0 BOABI XUMHUYECKUHCOCTAaB BOJED. OK 02
po0O BOJIBI 2. 3aganue «Xumuyeckuid coctap  |{OK 07

BOJIbI, THII BOJBI U CITOCOOKI €€
MIPUMEHEHUSD» (C UCTIOIb30BaHUEM
HOPMAaTUBHBIXJOKYMEHTOB).

3. I[IpakTHKO-OpUEHTHPOBAHHBIE




TEOPETUYECKHE 3a/1aHUsl HA COCTaB
BOJIbI M CTIOCOOBI BHIPasKEHUS
KOHIICHTPALlU{ U IIepecyeT
KOHIEHTpaluH (C UCIIOJIb30BAHUEM
HOPMATHUBHBIXJOKYMEHTOB).

— JlaGopatopHast paboTa HaBBIOOD:
OuncTka BO/bI OT3arps3HEHU;

— Onpenenenne pH Bozibl U ee
KHCIIOTHOCTH;

Onpenenenue KeCcTKOCTUBOIBI U
CTIOCO0BI €€ YCTPaHEHHSI.

XUMUYECKUUKOHTPOJIb
KauecTBa MPOJAYKTOB
MUTAHUS

Uccnenosats
XUMHUYECKHU COCTaB
MPOTYKTOB MTUTAHUS

1. Tect «Oprannyeckue u
HEOpraHUYECKHE BEIIECTBA,
BXO/ISIIIIME€ B COCTAB MPOTYKTOB
TTUTaHUSY.

2. IIpakTUKO-OpUEHTUPOBAHHbIE
3a/1aHMs 110 KYJIMHAPHOU
TEeMaTHKeE.

3. JIJaboparophas pabora (Ha
BBIOOD):

— OOHapyKeHUEe HUTPATOB B
MPOJIYKTaX MUTAHUS;
HccnenoBanue npoayKToB
MUTaHUS HAa HAJIUYUE YTJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)Ha
HaJIM4Yue YIJIeBOoJ0B (Kpaxmal,
[JII0K034a, Caxaposa).

OK 01
OK 02
OK 07

XUMHUYECKUNaHaIN3
POOIIOYBHI

Hccnenosatb
XUMHYECKHIICOCTaB
po0 MOYBHI

1. TecT 1o TeMe « XMMHYECKHI
COCTaB HEOPTaHUYECKUX U
OpPTraHUYECKUX YIOOPECHUINY.

2. 3aganue «B3auMocBs3b cocTaBa
TOYBEI, THII IIOYBLI U €€
Ha3HAUCHHU.

— JlaGoparopHas pabota (Ha
BbIOOp): OOHapyKeHue
HEOPraHUYECKHUX MpUMecei B
poOax MOYBHI;

Onpenenennie pH BogHOM
BBITSKKH ITOYBBI, €€ KUCJIOTHOCTH
M IIEJIOYHOCTH.

OK 01
OK 02
OK 07

9.1.5

Hccnenosanue
00BeKTOB OHOCheps

Uccnenosarts
XMUMHUYECKHH COCTaB
00BEKTOB OHMOChepbIHa
prUMepe IPOITyKTOB
IUTaHusA, BOJAbI U IIOYBbI

V4uebHo-ucclie10BaTeIbCKUM
MPOEKT B 00JacTH
HUCCIEN0OBAHUA O0OHEKTOB
ouochepsl.

Bo3MmosxHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH Al TI0 €€
HCIIOIL30BaHHIO.

2. UccaenoBanue
pa3pyLIAOUIEro ICUCTBUA
MPUPOAHON BOJIBI HA

OK 01
OK 02
OK 04
OK 07




CTPOUTEIILHBIC MAaTCPUAIIHI.
3. CocraByieHUE TTPOEKTA
IBETHUKA/Oropoja/caaa B
3aBHCHMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX ITOYB.

4. CocTtaBneHue
cOamaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEIeI0) B 3aBUCUMOCTHOT
COJIepKaHUsI XUMHUYECKUX MAKPO
Y MHUKPOAJIEMEHTOB B TIPOTyKTax
IMUTaHMUSL.

5. Uccnenosanue kauecTsa
MUTHLEBOI BOJIBI.

6. UccnenoBanue mpod
BOJIOIIPOBOJHOM BOJBI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

YcrpaHeHue )KeCTKOCTH BOJIBIB
CEJIbCKOXO031CTBEHHOM
JEITEIBHOCTH.

9.2 |Pa3gen 9.2. HNutepnpernpoBarh Y4eOHo-uCCIe10BATEIbCKUI
HUccnenoBanue u XHMHYECKHe MPOLecchl |MPOEKT (C yueToMm Oyaymiei
XUMHYECKHil aHAIN3  |MABJIEHHSA B npogeccuoHaILHON
00beKTOBTEXHOC(hepbI |TexHOC(hepe JAesITeJIbHOCTH)

9.2.1 |OcHoBbl 1abopaTOpHON | BBINOMHATE MOTHBIN 1. JTaboparopHas pabota OK 01
MPAKTHKHU B LUK «OcHOBBI Ta0OPaTOPHOI
npodecCHOHaTBHBIX AKCIEPUMEHTATBHOTO MIPAKTUKI).
nabopatopusx UCCIIEIOBaHUS C 2. TumnoBsIe pacyeThl MO

COOJTIOJICHUEM TIPaBUII TEMaTUKE SKCIIEPUMEHTA.

6e301macHOro 3. 3aaum Ha BHIYMCIICHUE

oOparieHus ¢ CPEIHEr0 3HAaYECHUS

BEIIECTBAMH U 9KCIIEPUMEHTATIbHBIX TaHHBIX,

1ab0pPaTOPHBIM MOTPEIITHOCTH.

00opyI0BaHUEM [IpencraBnenue pe3ynbTaToB
JKCIIEPUMEHTA B Pa3JINYHON
dhopme (Tabnuia, rpaduk, OTYET,
JTOKJIaJ1, TPE3CHTALIHST).

9.2.2 | XuMHUECKHITaHAIN3 HUccnenosats 1. 3agauu Ha onpeneneHue OK 01
NPOOTEXHUYECKOUBOBI | XMMHUECKUIICOCTaB METaJUIOB, HEOPTAaHUYECKUX OK 02

Mpo0 TEXHUYECKOWBOBl  |aHMOHOB M OPraHUYECKHUX OK 07

BEIIECTB B TEXHUYECKOI BOJIE
pa3HOro Ha3HAYEHUS.

2. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3a/IaHus HA COCTaB
BOJIBI ¥ CIIOCOOBI BHIPAKEHUS
KOHIICHTPALUH U TTepecyeT
KOHIIEHTpalUi (C UCTIOJIb30BAaHUEM
HOPMAaTUBHBIXJOKYMEHTOB).

3. 3aganne « XMMUYECKHI COCTaB
TEXHUYECKOH BOJBI, THIIBOALI
CIOCOOBI €€ MPUMEHEHUS (C
HCIIOJIb30BAaHHEM HOPMATHBHBIX




JIOKYMEHTOB).

— JlaGoparopnas pabota (Ha
BEIOOD): OmpenencHue
XJIOPUIOBMETOIOM
TUTPOBAHUS B TEXHUIECKOM
BOJIE;

OrnpezenieHne )KeCTKOCTU
TEXHUYECKOM BOJBI METOJIOM
TUTPOBAHUSL.

9.2.3 |Xumunueckuit KoHTpoab |HccrnenoBars 1. Tect mo teme «Xumuueckui |OK 01
KauecTBa BO3/lyXa coJiepKaHue cocraB armocgeproro Bozayxau |OK 02
YIJIEKUCIIOTO ra3a B BO3IlyXa paboueil 30HbI». OK 07
BO3JIyX€ 2. IIpakTHKO-OpUEHTUPOBAHHBIE
3a/laHusl Ha XUMHUYECKHUIl aHau3
cocTaBa BO3/yXa.
3. JlJabopaTopHas paboTa
«Omnpenenenue conepxraHus
YTJIEKUCIIOTO Ta3a B BO3AyXe
TTOMEHIIEHUS HKCIIPECC- METOIOMY.

9.2.4 |Xumuyeckui aHanu3 HccnenoBaTh npoOsI 1. [IpakTUKO-OpHUEHTUPOBAHHbBIE OK 01
npob mMarepuaioB MaTepuaioB 3a/1aHus 1o XuMuueckomy ananusy |OK 02
CTPOUTENBHO- CTPOUTENHHO- po6 mMarepuanoB ctpoutensHo- |OK 07
pecTaBpalluOHHOU pecTaBpallMOHHOM pecTaBpallMOHHOWIESITEILHOCTH U
NESITEIbHOCTH U JeSTENIbHOCTH U U3aiiHa  |Au3aiiHa.

JIA3aiHa — JlabGopatopnas pabota

(HaBbI0Op): M3rotoBnenue
Kpacok (moa0dop NUrMeHTOB

Y CBSI3BIBAOIIUX BEIICCTB);
HccenenoBanue CBONCTB BSKYIIUX
BEIICCTB HA IPUMEPETHIICA.




