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COLEPKAHUE

. OBILIAS XAPAKTEPUCTHKA PABOYEI [TPOT'PAMMBI
VYEBHOM JIUCLUTIIMHBI

. CTPYKTYPA 1 COJIEP)KAHUE YYEBHOM JUCLIUITJIMHBI

. YCJIOBUS PEAJIM3ALIMN YUYEEHOM JJUCLIUTIVHBI

. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA

YUYEBHOU JUCLIUILJIVHDI



O0mas xapakTepucTHKa padoyeil mporpaMMbl 001e00pa30BaTeIbHOM JUCHUILIHHBI

OVIL14 Xumus

1.1.Mecto JUCUMIVIMHBI B CTPYKTYpe  OCHOBHOW  mpodeccHOHATLHOM
odpasoBaTe/ibHOI MPorpaMmel: 001eoopasoBatenbHas auciminaa OVII.14 Xumus ssisercs
00s13aTeNbHON 4acThI000IIe00pa30BaTENbHOTO UK 00pa30BaTEIbHOM MPOTPaMMBI B
cootBercTBUM ¢ PI'OC CIIO mno cnenuansHoctr 33.02.01 dapmarus

Tpynoemkocts mucuuminabl OYIL14 Xumus Ha yrayOiaeHHOM ypoBHE coctapiser 146
yaca, u3 kotopsix 102 yaca — 6a30BbIil Moxynb (7 pa3aenoB) u 44 yaca — NpUKIaAHOMMOIYIb (2
paszena), BKIIOYAIOMIUN  TPAKTHUKO-OPUEHTUPOBAHHOE  COJEpIKaHWE,  YCHUJIMBAIOIIEE
npouibHYI0 cocTaBisiomlyto o cnenuantbHocTy 34.02.01 Cectpunckoe jeno.

[Tpuknamnoit Momynb BKIHOYaeT naBa pazaena. Pazmen 8 «Xumus B ObITy H
MPOU3BOJICTBEHHOM JIEATENILHOCTH 4YEJIOBEKa» peaqn3yercss Ha Marepualie Kewcos,
CBS3aHHBIX C 9KOJOTMYECKOM OE€30MacHOCThI0 U OICHKOM MOCTEACTBUI OBITOBOM U
NPOU3BOJACTBEHHOW  JIEATENIHOCTH, MO  OTpacisaM  Oyaymied  npogeccHoHaIbHON
AeATeNbHOCTH OOydarommxcsa. TemaTuka paszena 9 BapbupyeTcst Mo 00beKkTy Oymyiiei
NpoecCUOHANBHON JIEATETBHOCTH CTYJAEHTOB — Ouochepa (KUBbIE OPTraHU3MBbI) WIIH
TexHocepa (TexHomornveckue OoOBEKTHI): aaa crnenuantbHoctH 33.02.01 dapmarnus
p exoMeHyeTcs TeMaThka «VccnenoBanue 1 XUMUYECKHI aHamu3 00bEKTOB OHOChEpbI».

Pacmipesienenue mo cemectpam OmpeneneHo, ¢ YYeToM JIOTHKA (pOPMUPOBAHHUS MPEIMETHBIX
Pe3ynbTaToB, 00MIMX U TIPO(YECCHOHANBHBIX KOMIETEHIIUH, MEXKTPEIMETHBIX CBSA3CH C IPYTHMH
JUCIIUTAHAME 00111e00pa30BaTeNnbHOr0 1 00MIenpodecCHOHANBHOTO UKIOB y4eOHOTO IaHa.

1.1, Lean u nmianupyembie pe3yJabTaThl OCBOCHHS HCIHUILUIHHBI
1.1.1, Ilean u 3a124i JUCHHILTHHDI

DopMUPOBAHUE Y CTYACHTOB XUMHYECKOW COCTABIAIOIIEH E€CTECTBEHHO-HAYYHOUW KAPTHUHBI
MHpa KaKk OCHOBbl MNPHHATUS PEUICHUN B JKU3HEHHBIX M IPOU3BOACTBEHHBIX CHTYaIHSX,
OTBETCTBEHHOT'O MOBEJICHUS B IPUPOHOM Cpejie.

3amauu JUCHUILIHHBL:

1) chopmupoBaTh TOHMMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX IIPOLIECCOB U
ABICHUN B OKpyXalolmeid cpeae, LEIOCTHOM HAay4dHOH KapTUHBI MHUpA, B3aUMOCBSI3U U
B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSA MPOBOJAUTH PACUEThI M0 XUMHUUECKUM (DOPMYJIaM U YPaBHEHHSIM
XUMUYECKUX pEaKkluil, IUIaHUPOBaTh M HMHTEPHPETUPOBATH  PE3YJIBTATHl XUMHUYECKUX
JKCIIEPUMEHTOB,

3) chopMupOBaTh  HABBIKM  MHPOBEACHHS  XHMHYECKHX  JKCIICPUMEHTAJIbHBIX
MCCJIEIOBAHUN € COONIOJICHHEM TMpaBuil  0E30MacHOro OOpalieHHs C BELIeCTBAMU U
n1ab0paTopHBIM 000PYI0BAHHEM;

4) pa3BUTh YMEHHS aHATM3UPOBATH, OICHUBATH, TIPOBEPATH HA JTOCTOBEPHOCTH M 0000MIATH
MHDOPMAINIO XUMIUYIECKOTO XapaKTepa U3 PasinyHbIX HCTOYHHUKOB;

5) chopmupoBaTh YMEHHs MPOTHO3MPOBATH TOCIEACTBHS CBOCH IEATENBHOCTH U XUMUIECKHIX
TIPUPOJIHBIX, OBITOBBIX U TIPOM3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh ITOHMMAaHWE 3HAYMMOCTH JOCTHKCHHH XMMHYCCKOW HAyKH WU
TEXHOJIOTHH JTA Pa3BUTHS CONMATLHON 1 IPOU3BOICTBEHHOM cep.

1.1.2. TlnaHupyembie pe3yJbTaThl OCBOEHHSI 00IIE00pPA30BATEIbHON JUCHHILUIMHBI B
coorBerctBul ¢ ®I'OC CIIO m Ha ochoBe ®I'OC COO ompenenenst B Tadumue

3



Kon 1 naumenoBanue
(hopMHUpyeMbIX
KOMIIETEHIINI

[Tnanupyemsie pe3ynstatsl ocBoenus j uctmmmasl OYIL 14 Xumus

OOrmue

JlucuurirHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHHS
3agad
npodeccuoHanbHOM
JeSATeIbHOCTH
TIPUMEHHUTEIBHO K
pa3IuYHbIM
KOHTEKCTaM

B yactu TPyA0BOI'0 BOCIIUTAHUS :

- TOTOBHOCTb K TpPYAy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa,
TPYI0JIIO0HE;
- TOTOBHOCTh K aKTUBHOW JIEATENBHOCTH TEXHOJOTMYECKOW MU
COLIMATbHOM  HANpPaBJEHHOCTH,  CIOCOOHOCTh  MHUIIMUPOBATH,
IUIAHUPOBAaTh M CAMOCTOSITETIbHO ~ BBIMIOJNHATH  TaKylo
NEeSATEIbHOCTD;
- HMHTEpeC K pPa3nuuHbIM  cdepaMm  MpodheCcCHOHATBHON
JesATEeIbHOCTH,
OBiajeHHe YHHBEPCAIbHBIMH  y4eOHBIMH  TO03HABATEIbHBIMH
AeHCTBUSIMU:

a) 0a30Bble JIOTHUECKHE AeHCTBHS:

- CaMOCTOSTENILHO (hOPMYIHPOBATH M aKTyaM3HPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBI MPH3HAK WIM OCHOBAHUSA s
CpaBHEHHs, KaccuuKaiuu 1 00001IeHuS;

- OTIPeNIeTIATh IENH AEATENbHOCTH, 331aBaTh ITapaMEeTPhl U KPUTEPUH
UX JIOCTH)KCHHS,

- BBIBIATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBICHHSX;

- BHOCHTh  KOPPEKTUBBI B  JIEATEIBHOCTh,  OILIEHHBATH
COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIIEHHBATh PUCKHU MOCTEACTBHI
NeSTENbHOCTH;

-pa3BUBaTh  KpPEaTUBHOE
YKU3HEHHBIX TTPOOIeM

0) 6a30BBIC UCCIICIOBATEIIHLCKUE JICHCTBHUS:

BIIQ/ICTh HABBIKAMH y4eOHO-UCCIIEOBATENLCKON U TPOSKTHOM
NeSTeILHOCTH, HABBIKAMHU pPa3perieHus mpooiem;

MMPOTHUBOPCUUA B

MBIIIJICHHUEC npu peIICHUN

- BNAJETh CHCTEMOH XHMMHWYECKHX 3HAHWH, KOTOpas BKIFOYACT:
OCHOBOTIONATAIONIME  TOHATHA  (XMMHYECKMH  DJEMEHT,  aToM,
3JIEKTPOHHAs 0007I0YKa aTOMa, S-, p-, d-3NEKTPOHHBIE OPOUTANH aTOMOB,
HOH, MONEKyNa, BANEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEHEHb
OKHCICHHUS, XAMHYECKas CBS3b, MOJb, MOJSIpHAs Macca, MOJSAPHBIH
00DbeM, YITIEpOaHbIH CKeleT, GyHKIMOHANbHAS TPYIINa, PAUKaI, H30MEpHs,
M30Mepbl, TOMOJIOTUIECKHH PS, TOMOJIOTH, YTIIEBOAOPO/IBI, KUCIOPOA-
a30TCOJEPIKALME COCJUHEHUs, OWOJOTMYECKH AKTHBHBIE BEIIECTBA
(yrneBofpl, KHpbl, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHbIE COSIMHEHHUS, KPUCTAIINYECKAs PEIleTKa, TUIIbI
XUMHYECKUX PEAKIUil (OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIE, 9K30- U

SHAOTCPMUYCCKHC, peaknumn HOHHOT'O 06MCH8.) , pacTBoOp,
SJICKTPOJIUTEI, HEDJICKTPOJIUTEI, SJICKTPOJIMTUICCKAA Jucconuanus,
OKHUCJIUTCJIb, BOCCTAHOBHUTC]Ib, CKOPOCTH XMMUYECKOM peaxkuuu,

XAUMUYECKOE DABHOBECHE), TEOPUM M 3aKOHBI (TEOPUS XHUMUUYECKOTO
cTpoeHusi opranudeckux BemectB A.M. bytnepoBa, Teopus
ANEKTPOJIUTHYECKON —JUCCOLMANNK, mnepuoaudeckuid 3akoH .M.
MenyieneeBa, 3aKOH  COXpAaHEHHS ~ MAacchl),  3aKOHOMEPHOCTH,
CUMBOJIMUECKHH  S3BIK  XUMHH, (AKTONOTHYECKUE CBEACHHS O
CBOICTBAaX, COCTaBe, MOMyYeHHH M OE30MAaCHOM HCIOIb30BAHUH
BOKHEUIIMX HEOPTaHMYECKUX M OPTaHMYECKUX BEHIECTB B OBITYy U
MPAKTUYECKOH JIEATENBHOCTHU YETOBEKA,;
- YMETb BBIABIATh XapakTEpPHbIE NPU3HAKU U B3aHMMOCBA3b
- W3YYCHHBIX MOHATUN, NPUMEHSITh COOTBETCTBYIOIIHME MOHSATHS
IpU ONMCAaHUU CTPOECHUS M CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB W WX NPEBPAICHHI; BBISBIITH
B3aMMOCBSI3b  XMMMYECKHX 3HAHMM C TOHATUSAMHU U
MPEJICTABICHUSMHU JAPYTUX €CTECTBEHHOHAYYHBIX MMPEIMETOB;




- 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
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(MCTUHHBIE, JIUCIEPCHBIE  CHUCTEMBI), KPUCTAIOTMAPATBI,  CTENEHb
JUCCOLMALIMY, DJIEKTPONHU3, KPEKHHT, PUGOPMUHT); TEOPHH M 3aKOHbI,
3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HAHMA, JIEKALIME B OCHOBE
MOHMMAaHUsS. TPUYMHHOCTH M CUCTEMHOCTH XHMMYECKHMX SBICHU,
COBPEMEHHBIE IPEJCTABIECHUS O CTPOSHMM BELIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJEKYJISIPHOM YPOBHSX; IpeCTaBIECHUS O
MEXaHM3MaX  XMUMMYECKMX  PEaKIUi, TEpMOAMHAMMUECKMX U
KHUHETHYECKUX 3aKOHOMEPHOCTAX MX IPOTEKaHUS, O XHUMHYECKOM
PaBHOBECUH, JAHMCIEPCHBIX CUCTeMaX, (aKTOJIOTUYECKHE CBEJEHHS O
CBOICTBaX, COCTaBe, MOIYYEHUH U OE€30MACHOM HCIOIb30BAHUH
Ba)KHEHIINX HEOPraHMYeCKUX M OPraHMYeCKHUX BELIECTB B OBITY U
NPAaKTUYECKOHN IEeATeTbHOCTH YeNlOBeKa; OOLIMX HAYyYHBIX MPUHIMIAX
XUMHYECKOTO TIPOM3BOJCTBA (Ha TNpUMeEpe HPOU3BOACTBA CEPHOM
KHCIIOTBI, aMMHaKa, METaHOIIa, IepepaboTKu He(TH);

- yMeTh MpPOBOAWTH pacyeThl MO XUMHYECKHM (opMmyram u
YPAaBHEHHAM XMMHYECKHX PEaKLUUi ¢ MCIOJIb30BaHUEM (PU3MUECKUX
BEJMYMH (Macchl, 00beMa Ta30B, KOJMYECTBA

BEILECTBA), XAPAaKTEPH3YIOIMX BELIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: pacueTsl IO HAXOXKICHHI0 XUMHUYECKOH (OPMYIIBI
BEILECTBA; pacueThl Macchl (00beMa, KOIMYECTBA BEIIECTBA) NPOAYKTa
peakuyy, €Cld OJHO M3 MCXOAHBIX BELIECTB JaHO B BHJE pacTBopa C
OIpeIeNIeHHON MacCoBOM J01el pacTBOPEHHOTO BEILECTBA MM JAHO B
U30BITKE (MMEET IPUMECH); pACUEThl MACCOBOM MM 00BEMHOM 101
BBIXOZIa MPOJYKTa PEAKIMU; PacueThl TEIIoBOro 3PQeKra peakiuii,
00bEMHBIX OTHOIIEHUIT I'a30B;

YMETh BBIABIIATH XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSA3b U3YyUYEHHBIX
HOHATHH, TNPUMEHATH COOTBETCTBYIOIIME MOHATUA TIPU ONUCAHUH
CTPOEHHS M CBOMCTB HEOPraHMYECKMX M OPraHMYECKMX BELIECTB M HX|
TIPEBPALLEHHI; BBIABIATH B3aUMOCBSA3b XUMUUECKUX 3HAHUM C OHATHAMU U
NPEeJCTAaBICHUAMM JPyrUX IpeIMEToB i 0ojiee  OCO3HAHHOIO|
MOHUMAaHHS U 00BSICHEHHS CYIIHOCTH MaTEpPUANBbHOTO SIMHCTBA MUPA,;
- HUCIIONIb30BATh CUCTEMHbIE XUMUUECKUE 3HAHUS U1 OOBSICHEHUS U
[POTHO3UPOBAHUSABICHUHN, UMEIOLINX ECTECTBEHHOHAYUHYIO PUPOLLY;
YMETb  HCNONB30BaTh  HAUMEHOBAHHMSA  XMMMUYECKMX  COCAMHEHMH
MEXIYHAPOJHOTO COK3a TEOPETUYECKOM M MPUKIATHOW XUMHU U]
TpUBHAJIbHBIC HA3BaHMs BENIECTB, OTHOCSAIIMXCS K M3YYEHHBIM Kifccam|




OPraHUYCCKUX U HCOPraHNYCCKUX COCI[HHCHHP'I;
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UCTIONB30BaTh  XMMHYECKYI0 CHMBOJMKY I COCTaBICHHS  (OpMYI
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, PEaKUuid KOMIUIEKcooOpa3oBaHus (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-onmextponHsle' opOHTaNy, JIHEpreTHyecKue
YPOBHH; O0BACHATD 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX
- JJIEMEHTOB W 00pa3yeMbIX UMM COCIMHEHMH IO TepHoaaM H

rpynnam;




OK 02. Ucnonb3oBathb
COBPEMEHHBIE CPE/ICTBA
MOKCKa, aHANN3a U
MHTEPIIPETAIH
H(OpMaIMy 1
MHPOPMAIMOHHBIE
TEXHONIOTHH 1T
BBITIOJTHEHHS 337124
npodeccuoHaTbHON
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 KCHEPHMEHTA, AHAIM3MPOBATh M OLEHMBATh HUX
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JI0CTOBEPHOCTH;
- YMETb OCYIIECTBJIATH LIEJNCHANPABICHHbIA IMOUCK XHUMUYECKOH
uHGopMaIMK B Pa3TMUYHBIX WCTOYHUKAX (HAy4HAss H y4eOHO-
HayyHas JUTepaTypa, CPeaCTBA MACCOBOM MH(OpMaIuu, ceTh IHTepHET
U JIPyrue), KPpUTHICCKH aHAIHM3MPOBATh XUMHYECKYI0 HH(POPMAIIUIO,
niepepabaThiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOM
yueOHoi 3a1aueii;

- BJIAQJETh CHCTEMOM 3HAHMU O METOJAX HAyYHOrO MMO3HAHUS SABJICHUI
OpPUPOJIbI, HCIONB3YEMBIX B €CTECTBEHHBIX HAayKaX W YMEHHUSIMHU
OPUMEHATh 3TH 3HAHUS [PH  IKCIEPUMEHTAIBHOM HCCIEHAOBAHUU
BEILIECTB U AT OOLACHEHMS XUMHUYECKHX SBJICHHH, UMEIOIIUX MECTO B
MIPUPOJE MPAKTUYECKOW NEATENHOCTU YEJOBEKA U B TOBCEJHEBHON
KU3HH;

OK 04. DddextrBHO
B3aHMOJICHCTBOBATD H
paboTaTh B KOJIIEKTUBE U
KOMaHJIC

-TOTOBHOCTb K
CaMOOIIPEIENICHHUIO;
-OBJIA/ICHUE HABBIKAMH Y4eOHO-HCCIE/IOBATENBCKOM, MPOEKTHOHH
COIMAIILHOM JIeATENEHOCTH,

OBHaL[CHI/Ie YHUBCPCAITbHBIMUA KOMMYHUKATHBHBIMUA I[eflCTBHHMPI:

0) coBMeCTHAs eATEIbHOCTb: IOHMMATh U UCIIOJIb30BATh
NpEeUMyLIECTBAa KOMAaHAHOW U HHAUBUYaIbHOM pabOTHI;

- IPUHAMATh LEIM COBMECTHOM JEATENBHOCTH, OPTaHM30BBIBATH U
KOOPJMHUPOBATh JEHCTBUSA IO €€ JOCTHKECHHIO: COCTAaBIATH IUIAH
JECUCTBUM, paCIpelNesIiTh POIM C YYETOM MHECHUH YYaCTHUKOB
00CyX/aThb pe3y/bTaThl COBMECTHOH pabOThl; KOOPAMHUPOBATH U
BBIONHATH pabOTy B  YCIOBUAX pEATbHOrO, BHUPTYalIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMO/ICHCTBHUS;

CaAMOPA3BUTHIO, CaMOCTOATCIIbHOCTU u

= OCYWECCTBJIATL MO3UTUBHOC  CTPATCIMYCCKOC  IIOBCACHUC B
Pa3IMYHBIX CUTYAlHUAX, MPOABIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITH
WHHUIIUAaTUBHBIM

OBJ1ajIcHNe YHUBEPCAILHBIMI PETYIATHBHBIMH JICHCTBUSMI:I ) IPHHATHE ceOs

U IPYTHX JI0jielt: IPUHUMATh MOTHBbI U apT'yMEHTHI APYTUX JIF0AeH

TIPU aHAIU3EPE3YIIbTATOB JIEATENBHOCTH;

- IPU3HABATh CBOE MPABO M IIPABO JPYTUX JH0/iel Ha ommnoKy;

- pa3BUBaTh CMOCOOHOCTh TIOHUMAaThb MHp C TO3ULHMH JPYroro
4EJIOBEKA;

- YMeTbh IJIAHUPOBATh U BBIMOIHATH XUMHYECKUI SKCTIEpUMEHT (TIpeBpalleHus
OpPraHMYECKUX BEIIECTB TIPH HArPEBAHUM, TIONYYEHHE STHICHA U U3yUECHUE €0
CBOWCTB, KAUECTBEHHBIE PEAKLMM HA albJETHAbL, Kpaxmal, YKCYCHYIO
KHUCJIOTY, ACHATypalusa 0eKoB IIpyU HAarpeBaHuWM, BETHBIC PEAKIMN 6CHKOB;
HPOBOJUTH PEaKLUH HOHHOTO 00MEHa, ONPENEINATh Cpey BOJHBIX PacTBOPOB,
Ka4eCTBEHHBIC PEAKLMH Ha CYIb(at-, KapOoHAT- U XJIOPHUA-

AHHOHBI, HA KATHOH aMMOHHSI; PeLIaTh IKCIIEPUMEHTAbHBIE 331341

no TeMaMm "Metamisl" 1 "Hemeramisl'") B COOTBETCTBUHM € MPAaBHIAMH TEXHUKH
OesomacHOCTM TpH  OOpallleHM: C  BEHNIECTBAMH U JIaDOpaTOPHBIM
000pynOBaHMEM; TIPEACTABIATH PE3YJbTaThl XUMHUYECKOTO JKCIEPUMEHTa B
(opme 3amucu ypaBHEHHIl COOTBETCTBYIOIIMX peakuuil ¥ (HOpMyIHUpOBATH
BBIBOJIbI HA OCHOBE ITUX PE3YIbTATOB;

-YyMCTb CaMOCTOATCIBHO TUIaHUPOBATh u MPOBOANTH XUMHUUECKUN
SKCIIEPUMEHT (TOy4eHHE W HW3yYCHHE CBOICTB HEOPraHWYECKHX U
OpPraHM4ECKUX BEIIECTB, KAUECTBEHHbIC PEAKLHUH YIJIEBOJOPOAOB Pa3iIM4HBIX
KIIACCOB M  KHCIOPOJACOACPKAIIMX OPTaHMYECKHX BEIIECTB, pElICHUE
SKCIIEPHMEHTANBHBIX ~33/lad [0 PACMO3HABAHMIO HEOPTaHUYECKHX U
OPTaHMYECKHX BEIIECTB) C COONIOIEHHEM MPABUI 0€30IIaCHOTO OOpamIeHus C
BEIIECTBAMH U JTA0OpaTopHbIM  000pyIOBaHMEM, (OPMYITHPOBATh [EIH
UCCNENOBaHHS, TNpPENOCTABIATH B DAa3NMYHOM  (OpME  pe3yibTaThl
3KCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh X JOCTOBEPHOCTD;
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OK 07. ConelicTBOBaTH
COXPAHCHHUIO
OKpPYKaIOIIEH cpejbl,
pecypcocOepekeHuto,
MNPUMEHSTH 3HAHUS 00
M3MCHEHNH KITMMATa,
MIPUHLIUTIBI
OEpEKITUBOTO
MPOU3BO/ICTBA,

A (HEKTHBHO JICHCTBOBATH
B Upe3BbIYAHBIX
CUTYaIUIX

B o06s1acTi 3K0J10rH4ecKOro BOCIATAHHS:

- C(hOPMHPOBAHHOCTh  JKOJOTMYECKOH  KyJbTYpbl, MOHHMAaHHE
BIMSHUSA COLMAIBbHO-D)KOHOMUYECKUX IIPOLECCOB HA COCTOSHHE
NPUPOJHON U COLMATBHOM Cpe/ibl, 0CO3HAHHE ITI00AIbHOr0XapaKTepa
3KOJNOTMYECKUX MPodiIeM;

- IUIAaHMPOBAHHE U OCYILLIECTBIECHUE JICHCTBUI B OKPY:KaIOLIEH cpenie
Ha OCHOBE 3HaHMs LIEJIEH YCTOMYMBOTO Pa3BUTUAYEIIOBEUECTBA;
aKTUBHOE HENPUATUE AEHCTBUH, NPUHOCAILMX BpE] OKpYKaIOWEH
cpexne;

- YMEHHE MPOTHO3UPOBATH HEOIATONPHATHBIE 3KOIOTHYECKUE
TIOCNE/CTBUS IIPEANPUHUMAEMBIX NCHCTBHI, PEJOTBPALIATD KX;

- pacluMpeHHe  OIbITa  JEATEIbHOCTH 3KOJIOTUYECKOU
HaIIPABJICHHOCTH;

-OBIIQJICHUE HABBIKAMH Y4eOHO-HCCIEI0BATENbCKOM, MPOEKTHOH 1
COLMANBHOM JEATEIbHOCTH;

- chopMUpOBATh MPEACTABICHUA: O XUMHYECKOH COCTaBISAIOMICH
€CTECTBCHHOHAYYHOM KapTUHBI MHpA, POIM XUMUM B MO3HAHUH
ABICHUH TIPUPOAB,, B (OPMUPOBAHMU MBINUICHHS U KYJBTYpHI
JIMYHOCTH, €€ (YHKIMOHAIBbHOH TIPaMOTHOCTH, HEOOXOAMMOH I
pelIeHHs TMPAKTUYECKHX 3a4ady M HKOJOTHYECKH O0OOCHOBAHHOTO
OTHOLIEHHS K CBOEMY 37I0POBBIO M IPUPOTHOM CPELIE;

- yMeThb cOONMIOJaTh IpaBUia 3KOJNOTHMYECKH  LEIeco00pa3sHOro
TOBE/IEHHs B OBITY M TPYJOBOH JIEATENbHOCTH B LENSIX COXPAHEHUs CBOETO
370pOBbS M OKpPY)KaloIell MpPUPOAHON Cpejbl; YUUTBIBATh ONACHOCTh
BO3/ICHCTBHUS HA KUBbIE OPraHU3MBbl ONPEIEICHHBIX BEILECTB, OHMMAsA
CMBICIT TTOKA3aTeNs MPEAEIbHOM J0IyCTUMON

KOHIICHTPAIUH;
- YMETh TPOTHO3MPOBATh, AHAIMU3MPOBATh M OIEHUBATH C TMO3MIUI
JKOJIOTHYECKOH  0e30IMacHOCTM  IOCIEACTBMS  OBITOBOM U
MPOU3BOJICTBEHHON  JEATEIBHOCTH  4YEJIOBEKA, CBA3aHHOW C

nepepaboTKOM  BEIECTB; HCHONb30BATH TIONyYEHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX PEHICHWH TpPoOJeM B CHTYalUsiX, CBS3aHHBIX C
XHUMHEH;

- YMETb O0CO3HABaThb OMNACHOCTb BO3JCHUCTBHMS HA JKUBbIE OpPraHU3MbI
ONpEIENCHHBIX BEIIECTB, MOHMMAs CMBICH MOKa3aTeNs MpeaelbHON
JIOTYCTUMOM KOHILEHTpAl[M¥, M TOACHATh Ha TpPUMEpax CHOCOOBI
YMEHBIIEHUS. ¥ MPEAOTBPALCHHA UX BPEIHOTO BO3ICHCTBHS HA
OpraHu3M 4YeJOBEKA.

[IK ykaspiBatotcs B cootBerctBud ¢ DI'OC CIIO peanusyemoit

CIICMaJIbHOCTHU
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2, CTpykTypa u cojepxkanne obmeodpasoBatebHoii qucuumannbl OYIL14 Xumus

2.1. O0beM THCUMILIMHBI H BHBI Y4eOHOIl padoThi

Buj yuebHoit paboThi O0beM B Hacax
O6bem 00pa3oBaTENbHOM MPOTPAMMBI TUCITUTLTHHBI 146
B T.u.

OCHOBHOE COIepkKaHKE 102
BT. 4.

TEOPETHUECKOE 00yueHUe 42
NPAKTUYECKUE 3aHATHS 42
B T.4. KOHTPOJIbHBIE PabOTHI 10
nabOpaTOpHbBIE 3aHSTHS 18
[IpodheccnonanbHO-OPUEHTUPOBAHHOE COMEPKAHNE 44
(comep:xaHue MPUKIATHOTO MOJYIIs)

BT. 4.

TEOPETHIECKOoe 00yueHUe 10
MPAKTHYECKUE 3aHSATHSA 22
1a00paTOPHBIC 3aHATHS 10
IIpomesxyTounas arrectauus (1ud3ayeér) 2
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2.2, TemaTnyeckuii MIaH W cofepKaHue THCHAILIHHBI

HaumenoBanue Coaep:xanue yue0HOro MaTeprasa (0CHOBHOE H PO eCcCHOHATbHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyembie
Pa3eIoB U TeM Ja00paTOpPHbIe H MPAKTHYECKHE 3AHATHS, PHKIATHOH MOAY./Ib 4acoB | KOMIIETCHLUHU
! 2 3 4

OCHOBHOE CoflepKaHue 102
Paznen 1. OcHOBBI CTpOEHHS BelIeCcTBA 8
Tema 1.1. CtpoeHue CoBpeMeHHas MOJIENb CTPOCHHUS aToMa. JNEKTPOHHAS KOH(UTyparus atoma. Kmaccuukarms XuMUYeCKuxX 2 OK
aTOMOB XUMUYECKUX  |3MEMEHTOB (-, p-, d-3eMeHThI). BaneHTHBIC MeKTPOHbl. BaneHTHOCTh. DNEKTpOHHAS TPUPOA XUMIUECKOH 01
3NEMEHTOB M MPUPOJA | CBS3H. DIEKTpOOTpHIaTeNbHOCTh. KoBaneHTHas cBfA3b, €¢ Pa3HOBHAHOCTH M MEXaHH3MbI 00pa30BaHUs
XUMHUUYECKOH CBSI3U (oOMeHHBIH U TOHOpHO-aKIenTopHbIH). MoHHas cBsi3b. MeTammmueckas cBs3b. BogopoaHas cBs3b. MexMOTeKyIIpHbIE

B3auMojieiicTBHs. M30ToMbI, OCHOBHOE M BO30YKIEHHOE COCTOSHHE aTOMa, T'MOpHM3alMs aTOMHBIX opOuTaiel.

IpakTHyeckue 3aHATHSA. Perienne mpakTHYecKNX 3aJaHiil Ha COCTABICHHE JIEKTPOHHO-TpadhUdecKux (HhOpMyN 3MEMEHTOB 2

1-4 nepuoioB.Pemenne 3aanuii Ha UCTIONB30BAHME XMMUYECKON CHMBOJMKH M HA3BAHUH COEAMHEHMI 110 HOMEHKIIAType

MEXIYHAPOHOTO COI03a TEOPETHUECKOM M MPUKIATHOM XMMHM U TPUBHATBHBIX HA3BAHHUM JJISl COCTABICHHUS

XUMHYECKUX (HOPMYI IBYXaTOMHBIX COEIUHEHHI (OKCHIO0B, CYIb()HI0B, TUAPHAOB H T.I.) U APYTHX HEOPTAHHUECKHUX

COE/IMHEHHI OT/HENbHBIX KIIACCOB.
Tema 1.2. Hpalcmqecme 3aHATHS. [lepuoanueckas cuctema xumudeckux snemMentoB .M. MenpeneeBa. duzmdeckuii cMbICT 2 OK
[Tepuoanueckui [epuoanueckoro 3axona J[.M. MenzeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX 01
3aKOH U Tabnuia VIMH TIPOCTBIX M CIIOXKHBIX BELIECTB B COOTBETCTBHH C MOJOXKEHUEM XMMUUECKOTO d1eMeHTa B lleproanueckoii cucteme. OK
J.U. Menneneesa Muposos3penueckoe u HayuHoe 3HayeHue [lepuoanueckoro 3axona JI.M. Menneneesa. IIpornosst [I.1. Menneneesa. 02

OTKpBITHE HOBBIX XUMHYECKHX JIEMEHTOB. PeleHne mpakTUKO-OpHEHTHPOBAHHBIX TEOPETHUESCKUX 3aJaHUi Ha

XapaKTepU3alMI0 XMMHYECKHX 3NeMEHTOB «MeTalmuyeckue / HeMEeTATMYeCKHe CBOIMCTBA, HIEKTPOOTPHUIIATENLHOCTD 1

CPOJCTBO K JNIEKTPOHY XMMHUUYECKUX JJIEMEHTOB B COOTBETCTBHE € MX HJEKTPOHHBIM CTPOCHHEM M MOJNOKEHUEM B

TepHoMYecKoricucTeMe Xumudeckux dneMentoB .M. Menneneesay.

Paznen 2. Xumnyeckne peakunu 12
Tema 2.1. Tumns TeopeTudeckoe o0yuenne Knaccudukarys i THIIbI XUMAYECKUX PEAKIHMIL C y4aCTHEM HEOPTaHMYECKUX BELIECTB. 2 OK
XUMHUYECKUX KonunuectBennble oTHOMIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI 110 YPABHEHHUAM 01
peaKIuii XMUMHYECKUX peakuui. Moib Kak eMHHUIA Koau4ecTBa BemecTa. MomspHas Macca. 3akOHbI COXPAHEHUS MAcChl U SHEPTUH.

3aKkoH ABOF&I[pO. MOHHPHLIﬁ 00beM ra30B. OTHOCUTEIbHAS IIOTHOCTD Ta30B. PeaKLlI/IH KOMHHCKCOO6p&30BaHI/I5I C y4aCTUEM
HCOPraHNM4YCCKUX BCILICCTB (Ha MpUMEPE THAPOKCOKOMILICKCOB III/IHKaI/IaJ'HOMI/IHI/ISI).
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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

MoJIeKyJIe (cMecH). PemieHne mpakTuyeckux 3a1aHuii Mo Kiaccu(puKaImn, HOMEHKIATYPe U XUMUYECKIM (GopMyiam
HEOPraHMYECKUX BELIECTB PA3MMYHBIX KJIACCOB (HA3bIBATh M COCTAaBIATH (hOPMYJIbl XMMUYECKHX BELIECTB, ONPEACIATH
TIPUHAIEKHOCT K Kiaccy). MIcTouHMKHM XuMudeckod uHpopMmanuu (Hay4dHas M yuyeOHO-HayuyHas JUTepaTypa,
cpelcTBa MaccoBoi MH(popmaimy, ceth Vnteprer u apyrue). [lonck uHpopmanyy no Ha3BaHUAM, HACHTH(HUKATOpAM,

CTPYKTYpHBIM (hOpMYyJIaM.

BO3MOXHOTO0. Pacuer 00beMHBIX OTHOIICHUH Ta30B. PacueT Macchl (00beM, KOMMYECTBO BENIECTBA) TIPOIYKTA PEAKIIHH, €CIH 2

OJTHO M3 BEIIECTB JIAHO B BUJIE PACTBOPA C OTpEICICHHOR MACCOBOM JONEH PacTBOPEHHOTO BEIIECTRA.

YpaBHeHHUs OKUCIIEHUS-BOCCTAaHOBICHUS. CTereHb Okucnenns. OKUCTUTENb 1 BOCCTAHOBUTEb. OKHCITUTEIHHO-

BOCCTAHOBHTEJIbHBIE PEAKINH B IPUPO/IE, POM3BOACTBEHHBIX MPOLECCAX U KU3HEIEATeTbHOCTH OPraHu3MOB. OKUCIUTENBHO-

BOCCTaHOBHTENBHBII TIOTEHIMAN cpebl. COCTaBNICHIE M YPABHIUBAHUE OKUCIUTEIHHO- BOCCTAHOBHTEIBHBIX PEAKIINH METOIOM 2

3MEKTPOHHOTO Oananca. TUMUYHBIE HEOPTAHUYECKHUE OKUCIUTENN U

BOCCTAHOBHUTEIM. JIEKTPOIA3 PACTBOPOB M PACILIABOB CONEH.
Tema 2.2. TeopeTudeckoe obyuenne . Teopust HIEKTPOIMTHYECKOM AuccolMaliy. Peakiun uoHHOrO o6Mena. Cocraplienue 2 OK
ONEeKTPOIHTH- peakiuii HOHHOrO OOMEHa IyTeM COCTABJICHHUS X TIOMHBIX U COKPAIEHHBIX HOHHBIX ypaBHeHui. ['uaponu3 coneil. 3HaueHne 01
yecKas THIPOJTH3a B OMOJOTHYECKUX OOMEHHBIX mporeccax. [IpuMeHeHne Tuapoin3a B IPOMBIITUICHHOCTH.
JICCOIHALIIS 1 UlaboparopHas pabora «Peakiuu ruponisay. MccnenoBanue cpesibl pacTBOPOB COJEi, 00pa30BaHHBIX CHIILHBIMU U 2

o Cc1a0bIMH TPOTOJIUTAMH, M MX PEAKIMI cpacTBOpaMy 1IN0y U KapOoHata HaTpus. CocTaBleHue peaKiuil THAPOIK3a CONeH.

MOHHBIN 00MEH

KonTpoabnas padora 1 CtpoeHue BemecTBa i XUMUYECKHE PEAKIHH. 2

Pa3nexn 3. CTpoeHne W CBOiiCTBA HEOPTAHHYECKHX BENIECTB 24
Tema 3.1. Teopetuyeckoe ofy4enne. [IpeMer HeopraHmdeckoit XuMun. B3anmMocBs3b HeopraHmueckux BemecTs. Knaccupuxarms 2 OK
Kinaccudurarms HEOpraHuyeckux BermecTs. [IpocThie U CI0XHBIE BemecTBa. OCHOBHBIC KIACChl CIOKHBIX BENIECTB (OKCHJIBI, THAPOKCHIBI, 01
HOMEHKIIATypa U KUCIOTHI, conu). HoMeHknaTypa u Ha3BaHHe HEOPTAHMYECKHX BEMIECTB MCXOMS U3 MX XMUMHYECKOH (HOpMYIbI Ml OK 02
CTpOCHHE COCTaBIICHHE XUMHYECKOH (JOPMYIIBI MCXOJs M3 HA3BAHWS BEHIECTBA 110 MEKIYHAPOIHOW WM TPUBHATBHOMHOMEHKIIA-
HEOPTaHUUECKUX Type. MexMonekynapHele B3auMozeiicTus. Kpucramioruaparsl. ArperaTHsle COCTOSHHS BellecTBa. Kpucranmyeckue u
BEIECTB amMop(HbIC BEIIecTBA. THITBI KPUCTALTHYCCKHX PEMICTOK (ATOMHAs, MOJNEKYISIpHAs, HOHHAS, METAITNIECKas). 3aBHCUMOCTh

(M3MUeCKUX CBOICTB BEIIECTBA OT TUIA KPHCTALMMYecKoi pemeTku. [IpudmHel MHOTOOOpa3us BeriecTB. COBpeMEHHbIE

TIPEJICTABICHAS O CTPOCHHUH TBEPJIBIX, KHUIKAX M Ta3000pa3HbIX BEMIECTB. KUIKHE KPHCTAILTHL.

IpakTnyeckue 3ansiTus. Pemienne 3a1a4 Ha pacyueT MaccoBOM 10JIM (MAcChl) XMMUYECKOTO NIEMEHTA (COeIUHEHNS ) B 4
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OPraHMYECKUX COEIMHEHNI. MexayHapo Has HOMEHKIATYpa ¥ NPUHIMIIBI HOMEHKIATYPbl OPraHAYECKUX COCIMHEHHH.

IlpakTnueckue 3ansaTus HoMmeHKIaTypa OpraHMYECKMX COEIMHEHMH OT/ENBHBIX KJIACCOB (HACBILICHHBIE,
HEHACBHIIICHHbIE M apOMATHYECKHE YIJIEBOIOPOJBI, CIHPTBI, (DEHOIBI, aNbJETH/bl, KETOHbI, KAPOOHOBbIE KHUCIOTHI U [p.)

Tema 3.2. usuko- Teopernueckoe o0yyenne. Metamnnbsl. OOume Qpu3znyeckue U XUMHYECKUe CBOICTBAa MeTaioB. CHOCOOb! MOMyYeHHS. 2 OK 01
XMMHUYECKHE 3HaueHne META/IOB MHEMETAIUIOB B MPUPOAE U JKU3HEIEATENbHOCTH 4eloBeka M opranu3MoB. Kopposus MeTanioB: Bumbl OK 02
CBOICTBa KOPPO3HH, CIOCOOB! 3aIUTHl METAUIOB OT KOPPO3UH.
HEOPTaHUYECKHUX Hemerannsl. Obuiue ¢pusnueckue 1 XuMUIECKHE CBOMCTBA HeMETaIoB. TumuuHble cBoiicTBa MeTaioB [Y— Yllrpynm. |2
BEILIECTB Knaccudukanys 1 HoMeHKIaTypa coefiMHeHni HeMeTaioB. KpyroBopoTsl OMOr€HHBIX 3E€MEHTOB B
IIPUPOLE.
XuMHYEeCKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCH/IOB, THAPOKCUIOB, KUCIIOT, CONEH U Ip. ). 2
3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB HPOCTBIX BEIIECTB, BOAOPOAHBIX COEAMHEHUH, BBICIIMX OKCHJIOB
TUIPOKCHUIOB.
[IpakTnueckue 3auaTHs. CocTaBieHUe YpPaBHEHUN XUMUYECKUX PEAKLIMHI C y4aCTUEM IPOCTBIX U CIOKHBIX 4
HEOPraHMYEeCKUX BEIIECTB: OKCH/I0B METAIIIOB, HEMETAIIOB M aM(OTEPHBIX HIEMEHTOB; HEOPTAaHNYECKHUX KUCIIOT, OCHOBAHHIA
1 aM(OTEPHBIX THAPOKCHIOB, HEOPTaHUUYECKHUX CONEll, XapaKTepU3YIOLIUX UX CBOICTBA. PelieHne nmpakTuko-
OPMEHTUPOBAHHBIX TEOPETUUECKUX 33/laHUI HA CBOWCTBA U IOJy4YEHHUE HEOPraHUYECKUX BEILECTB
Jladopatopubie 3ansiTus. JlabopatopHas padora «CBoiicTBa METAIIOB U HeMeTa/LIoBy. MccnenoBanne Gpu3ndeckux u 2
XUMHYECKHX CBOIMCTB METAILIOB 1 HEMETAJIJIOB. PellieHne dKkCriepuMeHTaIbHbIX3a/1au 110 CBOWCTBAM XMMUUYECKUM
CBOWCTBAM METAUIOB M HEMETAJUIOB, 110 PACIO3HABAHUIO M IOJYYEHHIO COEIMHEHNI METAJIJIOB M HEMETAJIJIOB.
Tema 3.3. OOume mpeAcTaBIeHHsS O MPOMBIIUIEHHBIX CIOCO0ax MOTy4YeHHs XMMUYECKHMX BEUIECTB (Ha Mpumepe OK 01
[Ipon3BOACTBO MIPOU3BOCTBA aMMHUaKa, CEpHOM KUCITOTHI). UepHast n 1BeTHass MeTamwnyprus. [IpakTuueckoe HpuMEHEHHe 2 OK 02
HEOPraHWYECKUX  |3NIEKTPONM3a Ul MOTy4YEHHUs LIENOYHBIX, ETOYHO3EMENBHBIX METAUIOB U aMoMUHUS. CTEKIO M CHIMKaTHAs
BelECTB. JHAUCHHEN |IIPOMBIILIEHHOCTb. [Ipobaema 0TX010B U TOOOUYHBIX NPOAYKTOB.
pUMEHEHHE B OBITY 1 |[IpakTHyeckue 3aHsTHsI. PeleHne IPaKTHKO-OPUEHTHPOBAHHBIX 3a1aHUH O POJIM HEOPraHMYECKOH XUMHUHM B Pa3BHTHH 2
Ha IPOM3BOJCTBE MEJIULIMHBI, CO3aHUM HOBBIX MATEpUaJIOB (B CTPOMTENBCTBE U Jp. OTPACIAX MPOMBIIUICHHOCTH), HOBBIX HCTOUYHUKOB 3HEPIUH
(abTepHATUBHbBIE MCTOUYHUKM SHEPTUM) B PELIEHUH NPOOJIeM HKOJIOIHYECKON, SHEPreTHUECKOH U MUILEBOM
0€30I1aCHOCTH.
KonTpoJsbHas pabora 2 CBoiicTBa HEOPraHMYECKUX BELIECTB. 2
[Pasmen 4. Crpoenne u CBOJCTBA OPraHHYeCKUX BelleCTB 28 OK 01
Tema 4.1. Teoperndeckoe obyuyenue. [Ipeaver opraHnyeckoil XuMuu. B3auMOCBS3b HEOPraHMYECKHX M OPraHMYECKHX BEILIECTB.
Knaccugukanus, XUMHIYECKOE CTPOEHHE KaK MOPSNI0K COEJMHEHHUs aTOMOB B MOJIEKYJIE COTJIACHO MX BalEHTHOCTU. OCHOBHBIE TIOJIOXKEHHSA
CTPOCHUE U TEOPUM XMMHYECKOTO CTPOEHHMsS OpraHudyeckux coeiuHeHnd A.M. BbyrtnepoBa. YTriepomHbI CKeIeT OpraHHYecKon
HOMEHKJIaTypa MOJIeKYJIbl. MoneKynspHble U CTPYKTYpHbIE (pa3BepHYTBIE, COKpAIIEHHbIE) XUMHYECKHE (OpMYIbl. 3aBUCHMOCTh CBOMCTB
OpraHuYeCcKUX BEIIECTB OT XMMHYECKOTO CTpOeHHs Monekyd. M3omepus u um3oMmepsl (CTpYKTypHas, reomeTpuueckas (LHc-TpaHc-[2
BEILIECTB momepus). KpatHocts xummueckodl cBs3u. Ilonstue o ¢ynximonansHOi rpynme. [IpuHimmns!  knaccudukarmu
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CocraBrneHue MOMHBIX U COKPAILEHHBIX CTPYKTYPHBIX (OPMYN OpraHMYECKMX BELIECTB OTJENBbHBIX KIAaCCOB, HCIONb3YS
UX Ha3BaHUs MO CHCTEMAaTHUeCKOi HoMeHKIaType. Pacuersl mpocteiimeit popMybl OpraHUYECKON MONEKYJIbI,
MICXO/Is M3 9JIEMEHTHOI'0 cocTaBa (B %).

Tema 4.2. CsoiicTBa
OpPraHUYEeCKUX
COeTMHEHUN

Teoperuueckoe odyyenne. OU3NKO-XUMHUUECKUAE CBOMCTBA OPTAHMYECKUX COSTMHEHUH OTIENBHBIX KIACCOB (0COOEHHOCTH
KIaccH(UKAUU U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKHH psax M obmas dopmyna; uzomepus; (pusnueckue
CBOWCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI ITOTYUCHUS ):

— MpeJIeNbHbIE YTIEeBOAOPOIbL. [ opeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB TEIIA B MPOMBIIICHHOCTH H OBITY.
CBo¥icTBa IPUPOIHBIX YTIIEBOAOPOIOB, HAXOXKACHHUE B IPUPOJIE U IPHMEHEHHE AJKAHOB;

— HeTpeIeNbHBIC U ApOMaTHYECKHE YTIeBOA0pobl. [lonuMepuzanus sTuiieHa Kak OCHOBHOE HalpaBIICHHE €T0
HCIONB30BaHus. ['OpeHue aneTuneHa Kak UCTOUHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH ISl CBAPKH M PE3KU
METAJIIOB;

— KHCTIOPOZICOAIEPIKAIIUE COCIUHEHHS (CIUPTHI ¥ TIPOCThIE YUPBI, (EHOINbI, ATBACTUIB! U KETOHBI, KAPOOHOBBIE KUCIIOTHI M HX
npousBojHbie). [IpakTudeckoe mpuMEHEHHE OSTHICHIIMKONA, TiunepuHa, (enona. [Ipumenenne dopmanbaernma,
aleTanbaeru/a, yKCyCHOM KUCI0ThL. MbLIa KaK CONM BBICIIMX KApOOHOBBIX KHCIOT. Mororue

CBOICTBA MBINA;

[u—y

— a30TCOEpKAIINE COSTMHEHNs (AMHHBI U AMHHOKHCIOTHL, O€JKH).

Knaccudukanus n 0coOeHHOCTH OpraHUuecKHX peakiui. Peakimonnsie neHTphl. Pagukaer. [lepBoHauanbHbie
NOHATHA O THUIIAX M MCXAHM3MaX OPraHHnYCCKHUX peaKuHﬁ.

IIpakTnyeckue 3aHsATHA. PeuieHne Lemodyek NPEBPALICHMHA HA TEHETHYECKYK CBA3b MEKIY KIACCaMM OPTaHMYECKHX
COCIMHEHHH C COCTAaBICHMEM HA3BaHMH OPraHMYECKHX COCAMHEHMI 10 TPUBMAIBHOM MM  MEXTYHAPOJHOU
CHCTEMATHYECKO! HOMEHKIAaType. Pelenye pacueTHbIX 3a1a4 10 YPAaBHEHUSAM PEAKLMH C y4acTHEM OpPraHMYEeCKHX BELIECTB.

Jlaboparopnblie 3ausaTusi  «IlomydeHue JTUIeHA U M3yueHHE €ro cBOKHCTBY. [lomyueHue sTHEHa U3 HTaHONA B 1abopaTopun
¥l U3y4YeHHe ero (pu3nyeckux U XMMHYeckuX cBoicTB. CocTaBieHNe peaklyii MPUCOSINHEHNS U OKHCIICHUS Ha TIpUMepe
3THiIeHa. PeleHne pacueTHbIX 3aJa4 ¢ HCHOJIb30BaHUEM ITIOTHOCTH Ia30B O BOLOPOLY U BO3IYXY.

N

Tema 4.3.
Opranuueckue
BEIICCTBA B XKU3HE-
JeSATENbHOCTH
YEeIIoBEKa.
[Ipon3BoACTBO U
[IPUMEHEHNE
OpraHUYECKUX
BCICCTB B
MPOMBIIILIIEHHOCTH

Teoperndeckoe obyuenue. buooprannueckue coequueHus. [Ipumenenne u Ouosoruveckas posib yrieBoaoB. OKHUCIeHHE
YIJICBOAOB — UCTOYHUK SHECPTUU KUBBIX OPTaHU3MOB. O6J18.CTI/I MPUMCHCHUSA aMUHOKUCIIOT. HpeBpameHmI 0eJKoB MU
BopraumMe. buonornueckue dynkuun Oenkos. buonormueckue (QyHKIMU kupoB. Poib opraHuueckodl XUMHUH B PeIIEHHH
nponeM MHUIIEBOH 6e30MacHOCTH.

HyxnennoBble kucnotsl: coctaB u crpoenue. Crpoenne HykneotuzoB. CoctaB HyknenHosblx kucior (JHK, PHK). Poms
HYKJIEMHOBBIX KHCIOT B JKM3HEJEATENbHOCTH OpraHm3MoB. IIpOM3BOJCTBO OpraHMYECKHX BELIECTB: IIPOM3BOJCTBO
MeTaHoja, nepepabotka HeTH. [lonMITHIEH Kak KPyNMHOTOHHAXHBIH MPOAYKT XMMHYECKOTO Mpon3BojcTBa. [IpuMenenue
stuneHa. [Ipou3BoacTBO M NpUMeHeHHE Kaydyka U pe3uHbl. CHHTETHYECKHE U UCKYCCTBEHHBIE BOJOKHA, X CTPOCHHE,
cBoiictBa. [IpakTHyeckoe MCIONb30BaHKUE BOMOKOH. CHHTETUYECKHE TUICHKH: M3OJSALMS U TIPOBOJOB, MEMOpaHbl i

OIIPECHECHHUS BOJbI, 3aAlIUTHHIC TNICHKHA ,HH?I&BTOM06I/IJICI>'I, IJIACTBIPH, XUPYPTUUECKUEC TTOBA3KHU.

OK
01
OK

OK
01
OK
02
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HoBrle TexHOIOrHM JalbHEHMIIETo COBCPIICHCTBOBAHUA TTOJMMCPHBIX MAaTCPUAJIOB. Pomb OpFaHI/I‘ICCKOﬁ XHMHH B
peLICHUN HpO6J'I€M 3H€pF€TH‘I€CKOﬁ 6630HaCHOCTI/I, B PasBUTHU MCIWLWHBI, CO3MAHMHM HOBBIX MATCPUAIOB, HOBBIX
MCTOYHHUKOB SHCPIUH (aJIBTepHaTI/IBHble WCTOYHHWKH SHEPT HH).

IIpakTuveckue 3auaTUs PereHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK MO COCTABICHUI0 XMMHYECKHX PEAKIHH, 2

OTPAXKAIOIIMX XUMIUYECKYI0 aKTHBHOCTb OPTaHMYECKUX COCAMHEHMH B PA3NMYHBIX Cpefiax (MPUPOXHBIX, OMOJIOTUYECKHUX,

TE€XHOT'€HHBIX).

KonTpoJsbHas pabora 3 CTpykTypa 1 CBOMCTBA OPraHMYECKUX BELIECTB. 2
Paznen 5. Kunernyeckue u TepMoguHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNS XHMHYECKHX PeaKiuid 12
Tema 5.1 Teopernueckoe o0yuenne. Xumuyeckue peakuud. Knaccupukaums XUMHYECKMX peakUuid: Mo (pa3oBOMy COCTaBy|[2
Kunernueckue (roMOreHHBIE M TeTEePOreHHbIE), MO HCMOJB30BAHUIO KaTalu3aTopa (KaTaquTuyeckue M Hekatanutuueckue). CKopocTh
3aKOHOMEPHOCTH peaKluu, ee 3aBUCUMOCTh OT PA3MMYHBIX (DAKTOPOB: MPUPOABI PEArHpyIOUIMX BEIIECTB, KOHLUEHTPALMH Ppeardupyromux
[TPOTEKAHUS BEIECTB, Temmeparypbl (mpaBuio Bant-I'odda), mmomamyu peakunoHHOH MOBEPXHOCTH, HAIWYMS Katanuzatopa. Pomb
XMMHYECKHX KaTalu3aToOpoB B INpPHPOJE U TPOMBIIUIEHHOM IPOM3BOACTBE. OJHEPrUsl AKTHBALMM. AKTHBMPOBAHHBI KOMILIEKC.
peaxiuii, Karanuzarops! u katanu3. Posb kaTaii3aTopoB B IPHPOJIE M IPOMBILILIEHHOM TIPOU3BOJICTBE.
IIPUMEHEHUE HyknenHoBble kucnotsl: cocras U crpoenue. Ctpoenue HykneotunoB. Cocras HykinenHosbX kucnot (JHK, PHK). Pons 2
OpPTraHUYeCKuX HYKJIEMHOBBIX KUCJIOT B XKM3HEIEATEIbHOCTH OPTaHU3MOB.
BCILECTB B [Ipou3BOACTBO  OpraHMYECKMX BEIIECTB: TPOM3BOACTBO MeTaHONa, mnepepabotka Hedtu. [lommdTuneH kak
IPOMBILIICHHOCTH KPYIHOTOHHXHBIA MPOIYKT XMMUYECKOr0 Mpou3BoAcTBa. [Ipumenenue stuineHa. [Ipou3BoACTBO U MpUMEHEHHE KaydyKa U

pe3unbl. CHHTETHYECKUE U MCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA. [IpakTHieckoe MCMoIb30BaHIE BOJIOKOH.
CuHTeTHUECKHE IUICHKU: H30ISLMSA U MPOBOJOB, MeMOpaHbl [Jis ONPECHEHWs BOJBI, 3AlIUTHBIC TUICHKH JUIs
aBTOMOOMJICH, TUIACTBIPH, XHUPYypPrudeckue TOBA3KH. HOBbIE TEXHOJOTMH JATBHEHIIETO COBEPIICHCTBOBAHUS
MOJIMMEPHBIX MaTepHasIOB. Ponb opraHuyeckoil XMMUHM B PENICHAN MPOOIeM SHEpreTueckoil 06e30MacHOCTH, B Pa3BUTUH
MEUIMHBI, CO3IaHAM HOBBIX MATEpPUANOB, HOBBIX MCTOYHUKOB SHEPIUU (AIbTEPHATUBHBIE MCTOYHUKU SHEPTHH).

IpakTHdeckue 3ansTHsA. PeleHne NPaKTHKO-OPUEHTHPOBAHHBIX 3aIaHHi MO COCTAaBJICHHI0 XMMHUYECKUX DPEaKIui,
OTPAKAIOIIMX XUMUYECKYI0 aKTHBHOCTh OPraHUYECKUX COCAMHECHHMI B PA3IMYHBIX cpefax (MPUPOIHBIX, OMONOTHUCCKHX,
TEXHOTCHHBIX ).

I/I3yqu1/1e 3aBUCUMOCTH CKOpPOCTHU XHMHWYECKOH pe€akoM OT KOHOCHTpAOWHU Ppearupyromux BCIIECTB U
temneparypsl. JlabopaTopHas padoTa Ha BbIOOD:

1. JlabopartopHas padota «OmnpeseneHue 3aBUCUMOCTH CKOPOCTH PEAKIMK OT KOHIICHTPAIIMU PEarupyoNuX BEMECTBY.
HccnenoBanue 3aBUCHMOCTH CKOPOCTH pEaKLMU OT KoHUeHTpaiuu. OrnpejeneHue KOHCTaHTbl CKOPOCTH pEeaKLuu
rpaduuecKuM METOIOM.

2. JlabopaTopHasi padora «OmnpejejeHne 3aBUCHMOCTH CKOPOCTH peakmuu oT Temmepatypbi». HccienoBanue
3aBHCHMOCTH CKOPOCTH PeaKIHH OT TeMIepaTypbl. Pacuer sHeprun akTHBanuu peakuuu.

Pemenne mpakTHKO-OpHEHTUPOBAHHBIX 33/laHUM HA aHAMM3 (AKTOPOB, BIMAIOLIUX HA U3MEHEHHE CKOPOCTU
XUMHUYECKON PEAKLMHU.
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Tema 5.2. TepmonuHa-
MHYECKHE 3aKOHO-
MEpPHOCTH IpOTe-

Teopernueckoe o0yuenue. Knaccupukanus XuMHIECKUX peakLuil: mo TemioBoMy 3pdexTy (3Kk30TepMuyecKue,
SHJIOTEPMHUYECKHE), 10 00patuMocTu (0OpaTuMble 1 HeoOpaTuMbIe). TeroBbie 3P(EKTH XUMUUECKHUX PEAKIIUIL.
Tepmoxumuueckue ypaBHeHus. OOpaTuMOCTb peakuuid. XMMHYECKOe paBHOBECHE U €r0 CMEIeHHE MO/ IeHCTBHEM

KaHUSI XUMUYECKHUX | pa3iuyHbIX (aKTOPOB (KOHIEHTPALUs PEareHTOB UK MPOAYKTOB PEAKIUH, 1aBJIeHUE, TEMIIEpaTypa) s CO3/IaHus 2
peakuuii. PaBHOBe- | ONTHMAIBHBIX YCIOBHH MIPOTEKAHK XUMUYECKHX MporieccoB. [loHATHE 00 SHTanbnuu U 3HTponuu. JHeprus ['nboca.
CUE XUMUYECKUX 3akoH ['ecca u cneictBus u3 Hero. Posib cMeleHus paBHOBECHs B TEXHOJNOTUYECKHX MPOLECCaX.
peakuuii IpakTudeckue 3ansitus. [puriyn Jle Hlarense. Brusnue pasmuysbix GakTOpOB HA M3MEHEHHE PABHOBECHS XMMHYECKHX 2 OK 01
peakuuil. 3aKOH JCHCTBYIOIIMX Macc M KOHCTaHTa XMMHYECKOrO paBHOBECHS. PacueThl paBHOBECHBIX KOHIIEHTpAlUii OK 02
pearupyromyx BemecTB U MPOAYKTOB peakimil. PacueTsl Temnosoro sddexra peakuuu. Pemenne npakTuxo-
OPMEHTHUPOBAHHBIX 3aJaHUW Ha mpuMeHeHne npuHuuna Jle-llatense s HaxOXAEHWSA HAPABICHUS CMEIICHHSA
PaBHOBECHS XMMUYECKOH peakiiy ¥ aHaiu3 (akTopoB, BIHUAIONMX HAa CMEIICHHEXUMHUECKOTO PABHOBECHSL.
JlaGopaTopuble 3aHATHA. «/3yueHMe BIMAHMA PA3NTMUHBIX (AKTOPOB HA CMEIIEHME XHMHYECKOTO pPAaBHOBECHAN. 2
HccnenoBanue BIMSAHUSA M3MEHEHHMS KOHIIEHTpAlUMM BEIECTB, pPEAaKUMU Cpedbl M TEMIEpaTypbl Ha CMeELIEHHE
XMMHYECKOr0 paBHOBeCHs. CpaBHEHHE IONYYEHHBIX PE3YNBTaTOB C TEOPETHYECKU IPOTHO3MPYEMBIMHM HAa OCHOBE NMPUHLHIA
Jle Illarense.
KonTposbHnas pabora 4 CKopocTb XUMHYECKOH PEAKIMU U XUMHUYECKOE PaBHOBECHE. 2
Pasznen 6. JlucnepcHbie cHCTEMbI 10
Tema 6.1. Teopernueckoe obyqenne. [ucnepcusie cucrembl. Komnonnnsie cuctemsl. McTuHHBIE pacTBOpHL. PacTBOpeHue Kak 2 OK 01
JucniepcHble pusuko-xummudeckuit mporecc. PactBopsl. CriocoObI MpUToTOBIEHHS pacTBOPOB. PactBopiMocTs. MaccoBast 1o OK 02
CHCTEMBI 1 pacTBOpeHHOro BemecTsa. [IpenenbHo 10mycTHMBbIE KOHIEHTPALUU U UX MCIIONB30BAaHUE B OLIEHKE DKOJIOTNUECKON OK 07
(axTopsl nx oe3zomacHoctH. Knaccuukaiys aucnepeHbIx cucteM 1o coctaBy. CTpoeHue u (akTopbl yCTONUMBOCTH JUCTIEPCHBIX
YCTOHYMBOCTH cucteM. Pacrnio3HaBaHue HCTHHHBIX PaCTBOPOB, KOJUIOM/IHBIX PACTBOPOB U TpyOoaKcepcHbIX crucTeM. CTpoeHne MULEILTBI.
PaccenBanue cBeta npu MpOX0KIEHUH CBETOBOTO IMy4Ka 4epe3 ONTUYECKU HEOAHOPOIHYIo cpeny (3ddekTa
Tunnans).
IIpakTnyeckue 3anaTHs. Pemenne 3a1a4 Ha MPUTOTOBIEHUE PACTBOPOB. PerieHne NpaKkTHKO-OPHMEHTHPOBAHHBIX PACUETHBIX 2
3a/IaHUH HA JHCTIEPCHbIE CHCTEMbI, UCIONb3yeMble B OBITOBOI M MPOM3BOJCTBEHHON AEATENbHOCTH YENOBEKa, C MO3UIUHA
HKOJIOTUYECKON 6€30MaCHOCTH NOCIEACTBII U ITPaMOTHBIX pellIeHNH IPo0JIeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. Jlaboparopnas pabota «IIpuroroBnenue pactBopoy. [Ipurotornenne  pacTBopoB 3a1aHHOM (MOIISIpHOIA) 2 OK 01
Hccnenosanue KOHIIEHTpALUH (C IPaKTUKO-OPUEHTUPOBAHHBIMI BOIIPOCAMM ), ONPEEIICHUE CPEIbl BOJHBIX PACTBOPOB. OK 02
CBOMCTB qucnepc- |Jlabopatopras pabota «VccienoBanne IMCTIEPCHBIX CHCTEM». [IPUTOTOBICHIE U H3yYCHHE CBOWCTB IUCTIEPCHBIX CHCTEM 2
HBIX CHCTeM JUIA MX | pa3HbIX BUIOB: CYCIIEH3HH, IMYJIBCUH, KOJUIOUIHOropacTBopa. CpaBHEHNE CBOWCTB UCTUHHBIX M KOJUIOMIHBIX PACTBOPOB,
HIEHTHQUKAH BBISIBJICHUE OCHOBHBIX PA3JINYMI MEXKTY HUMH.
KouTtposabHast padora S JliicniepcHble CUCTEMBI. 2
Paznen 7. KavecTBeHHble peakuuu 00OHAPYKeHHS! HEOPTAHHYECKHX H OPTaHMYeCKHX BellecTB 8
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Tema 7.1. IIpakTuyeckue 3ansiTus. KauecTBeHHbIe XMMUUECKHIE PEAKLIMH, XapaKTepHbIE 11 00HAPY/KEHUS HEOPraHMYECKUX BELIECTB 2 OK 01
Ob6HnapyxeHue (kaTroHOB MaHMOHOB). CocTaBieHUE ypaBHEHUH peakuuii oOHapykeHus kaTuoHoB [-VI rpymnmn u aHHOHOB, B T.u. B OK 02
HEOPraHUYECKUX MOJIEKYJISIPHOM 1 MOHHOM (hopMmax. Peakiun 0OHapyKeHUS HEOPraHWYECKHX BELIECTB B PEANbHBIX 00BEKTaX
KaTUOHOB U OKPYKAIOIIEH CPeJIpl.
AQHHOHOB . OGHapy’keHHe HeOpraHMIECKHX BeIecTB (KaTHoHOB I-VI rpynm uim aHnoHOB) ¢
UCIIOJIb30BaHUEMKAYECTBEHHBIX aHATUTUYECKHUX peakiuii. JJabopaTopHas padora Ha BbIOOP:
1. JJabopaTopHas paboTa « AHATUTHYECKUE PEAKIMU KaTHOHOB [-VI rpymm».
[IpoBesieHre KauecTBEHHBIX PEaKIMil, UCTIOIb3yeMbIX Ui OOHApYKeHUs KaTHOHOB | rpymmsl (kamus, HATpUs, MarHus,
ammonus), Il rpynmsr Ha mpumepe Oapus, 111 rpymmst — cBunna, IV rpynmst — amomunus, V rpymnms! — xenesa (11 u I1T),
VI rpynmsl — Hukens. Onucanue HaOMOIaeMbIX SIBICHUN U COCTABICHHE XUMUYECKUX PEAKITUH.
2, JlabopaTopHas paboTa «KAHATHTHYECKHE PEAKIIMH AHHOHOBY. 2
[TpoBenenHue KaueCTBEHHBIX PEAKIINH, HCTIOIB3YEMBIX JUIS 0OHAPYKEHHS aHHOHOB: KapOoHata, Gocdara, cynbdara, cynbduna,
HUTpaTa, XJopuaa u ap. Onucanue Ha0M0AaeMbIX SBJICHHH M COCTABICHHE XMMUYECKUXPEAKIIHIIA.
Tema 7.2. IIpakTiyeckue 3ansiTusi. KauecTBeHHBIE XMMHYECKUE PEAKIMH, XapaKTePHbIE I OOHAPYKEHHS OTHEIBHBIX KIAcCcOB 2 OK 01
OGHapyxeHue OpraHUYECKUX COCTMHEHMI: EHOIIOB, ATBICTUIOB, KPaXMasia, YKCYCHOM KHCIIOTH, aMHHOKUCIIOT U JIp. JIeHaTyparus 0enkoB OK 02
OpPraHUYECKUX NP HATPEBAHMY, LBETHBIEC peakiyy OenkoB. CocTaBleHHEe KaUYeCTBEHHBIX PEaKlHii 0OHApYKEHHS OpraHMuecKuX
BELIECTB OT/EJbHBIX |COEIMHEHUH OT/ENbHBIX KIIAcCOB.
KI1accoBC OO6HapyeHHe OpraHMYeCKHX COEIMHEHMI O THenbHbIX KiaccoB.JladopaTopHasi paGoTa Ha BbIGOD: 2
HCTI0JIb30BAHUEM 1. JlabopaTopnasi padora «KauecTBeHHble peakuuu Ha OT/eJbHbIe KJIACChl OPrAaHMYECKUX BELIECTBY.
KauyeCTBECHHBIX [IpoBesieHNe KaueCTBEHHBIX PEaKIliii, HCTIONb3YeMbIX il OOHAPYKEHUS OPraHUYECKHX BELIECTB PA3THMUHBIX KIACCOB:
peaxuuii (eHonoB, anbAeruI0B, Kpaxmana, yKCyCHOM KUCI0TbI, aMUHOKHCIIOT, 0€KOB U Jp. Onrcanue Hab/r01aeMbIX SBICHUI U
COCTaBIIEHHE XMMHYECKUX PEAKIH W/ UK CXEM.
2. JlaboparopHas pabota «KauecTBeHHBIN aHANM3 OPraHUYECKHX COEAMHEHMH MO (DYHKIMOHAIBHBIM IPYIITIaM».
[IpoBe/ieHIe Ka4eCTBEHHBIX PEAKIHH, HCTIONB3YEMBIX U PACTIO3HABAHMS OPTAHMYECKHX BELIECTB OTAETBHBIXKIACCOB TI0 2
(YHKIMOHATBHBIM IPYNIaM: Ha MPUMEPE AMHUHOKUCIOT M KapOOHOBBIX KUCIOT, CIIUPTOB U (hEHOJIOB,
aNbIETHIO0B M KeTOHOB. Omnucanue HabMI0JAeMBbIX SBICHUN M COCTABIECHHE XUMUUYECKUX PEAKIHil W/UIH CXeM.
IIpodeccronaIbLHO-0pPHEHTHPOBAHHOE COePKAHHE (coepKkaHue MPUKIATHOTO MOJYIs1) 44(8/36) OK 01
[Pazmen 8. Xumust B ObITY U NPOH3BOACTBEHHOI JeATeJIbHOCTH Ye/l0BEKa 4 OK 02
Tema 8.1. IpakTryeckue 3aHsTHSA. DKOIOTHYECKas O€30MACHOCTh MOCIEACTBHE OBITOBOM M MPOM3BOJCTBEHHOM JECATEIBHOCTH OK 04
Xumus B ObITY 1 YeNoBeKa, CBS3aHHAS C IIePepabOTKOM BELIECTB; MOUCK U aHATIW3 XUMHYECKON HH(POPMALINK U3 Pa3ITHYHBIX HCTOYHUKOB 4 OK 07
TPOM3BOJICTBEHHON |(HayuHas M yueOHO-HAy4HAs JIMTEpaTypa, CpeaCcTBa MaccoBoi nHMopManuu, ceTh MHTepHET 1 ApyTHe). [TK
JESATEILHOCTH KeiicsI (¢ yuerom Oyaymeii npodeccroHaIbHOM AeATeTbHOCTH) Ha aHAKM3 MHYOPMALIMK O IPOU3BOACTBEHHOM AEATEIHOCTH
yeJioBeKa YeNnoBeKa, CBA3aHHOMN ¢ MepepabOTKOM U MOMy4EeHHEM BELIECTB, a TAKKE C IKOJIOTHYECKON O€301MaCHOCTbIO.
3ammra keiica: [IpescTaBieHue pe3ynbTaTOB pelieHUs KeHCOB (BBICTYIUICHHE C NPE3EHTAIUEH)
*Paznen 9.1. UccenoBanne n xumMudeckuii aHam3 00bekToB Onocdepsl (171 MequuuHcKuX cnequaabrocteii:33.00.00, 34.00.00 40(4/36
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Tema 9.1.1. OcHoBsl |JIaGoparopras pabota «OCHOBBI 1ab0paTopHOi MpakTHKMy». JlabopaTopHast mocysa 1 XUMHUECKHe peakTuBbl. OCHOBHBIE OK 01
nabopaTopHOI nabopaTopHbIe omepaiuu 1 00opynoBaHue. TexHuka O€30MacHOCTH U PaBIJIa paboTHI (OBEACHNUS) B TaOOPATOPHH. IIK...
IPaKTHKHU B IIpakTu4eckue 3aHdATUA
NPOGECCHOHANLHBIX (B no mwerite THOBBIX pacueToB MO TEMAaTUKE SKCIEPUMEHTA (BBIXOJ] MPOIYKTA PEeakKilii, Macca HaBEeCKH, 00beM
Taboparopusx pacTBOPUTEIIA).
O0paboTKa TaHHBIX, aHATH3 U OLEHKA MX JIOCTOBEPHOCTH (BBIYMCIEHHE CPEAHETO 3HAYCHUAIKCTIEPUMEHTANbHBIX TAHHBIX,
TIOTPEIIHOCTH).
[IpescTaBieHne pe3yIbTaToB SKCIEPUMEHTA B pa3nuuHoi dhopme (Tabmuia, rpaduk, 0TYeT, T0KIaj, IPEe3eHTALINs).
Tema 9.1.2. Teoperudeckoe odyuenue. Knaccuduxarms nmpod BoIbl M0 BUAY ¥ HA3HAYCHHIO, UCXOMS M3 €€ XUMHYECKOTO COCTABA. OK 01
XUMHUYECKUH OpraHosnenTuyeckye CBOUCTBA (3amax, MPo3payHOCTh, BETHOCTb, MyTHOCTb) BOJBL. KHCIOTHOCTb U 1Ie104HOCTb BOAbL pH OK 02
aHaM3 Mpo0 BOJBI  |Cpelbl ¥ METOIBI e¢ onpeneseHns. JKecTKOCTh BO/bI B METOJIBI e¢ ompeneneHns. CyIHOCTh METOa TUTPOBAHHS. OK 07
Buisl sxecTKOCTH BOJIbI (BpeMEHHAs ¥ TIOCTOSIHHAS ). JKeCTKOCTh BO/IbI KaK MPUYHMHA BHIMAACHHS 0CAIKOB HIIHOOPa30BaHUs IIK...

COJIEOT/IOKEHUH, IMEIOIIKMX MECTO B ObITY U Ha Mpou3BoicTBE. COCTaB COMEH, BBI3BIBAIOIINX JKECTKOCTh BOIbl. XUMUYECKUE
TIPOLIECCHI, YCTPAHSIOLIUE KECTKOCTb BOAbL. Y PABHEHUS XMMUUECKUX PEAKLUH, NIUTFOCTPUPYIOIIMX TIPOLECCHI, IPOUCXOAAIINE
TPH YCTPAHEHUHU KECTKOCTH. Y CTpPaHEHHE BPEMEHHO! JKECTKOCTU OBITOBHIMU U XMMHYECKHMH criocobamu. CrocoOsl
YCTPaHEHHUs NOCTOSHHON KECTKOCTH.

IpakTiyeckue 3ausTHs. CriocoObl BBIpaKEHNS KOHIIEHTPALMU PACTBOPOB: MaccoBasi 0N PACTBOPEHHOTO BEIIECTBA,
MOJIIpHAsl ¥ MOJISUIbHASA KOHLEHTpaluy. Tutp pacTBopa. Peenne npakTMKo-OprueHTUPOBAHHBIX TEOPETUIECKHX 3a1aHUI Ha
pacyeT KOHIEHTPALMH 3arps3HAIOMMX BEMECTB M MX CPaBHEHHE C MPeebHo JomycTuMbiMu KoHIeHTpauusmu (ITJIK).

UccnenoBanne XuMu4eckoro cocraa mpod Bojbl./JlabopaTopHasi paboTa Ha BLIOOD:

1. JlabopatopHas padota «O4rCTKa BOJIBI OT 3arpPS3HEHHID.

Hcnonp30Banue METOIOB (PMIILTPOBAHMS U aCOPOIIMH JUIS OTIETCHUS 3arPSI3HEHUHN B CCIeyeMoi pobe Bojibl. Bribop
MCTOJA OYUCTKU B 3aBUCHUMOCTH OT BUJA 3arpA3HCHHUS. CpaBHeHI/Ie 3(1)(1)CKTI/IBHOCTI/I pas3InIHbIX METOAOB OYUCTKHA BOJBI B
Pa3HBIX yCIIOBUAX (B Ta0OPATOpPUH, B IOMAITHUX H TIOJNEBBIX YCIOBUSX).

2. JladoparopHasi padora «Omnpesieenne pH BoJibl W _ee KHCIOTHOCTHY.

Onpenenenue pH cpelibl ¢ MOMOIIBIO YHHBEPCATBHOTO HHANKATOPA. Vcmop30BaHue TUTPOBAHHUS 1Sl OMPEIEICHUS
kucnotHoctd. Ompenenenne o0Imell KUCIOTHOCTH BOABI, pacueT cBoOOAHOM KucioTHOCTU. OnpeneneHue o0uen u
cBoOoHON mIenoyHocTH. CocTaBlneHne YpaBHEHUH peakilyii, MPOTEKAOMKX MPH ONPe/IeeHIN KUCIOTHOCTH/
IIETI0YHOCTH TIPOO BOJBL. Y CTAHOBIEHHE CIIOCOO0B MCTIONB30BAHMUS HCCIEIOBAHHBIX P00 BOIBI B JKH3HEACATENEHOCTH
YenoBeKa, Ha OCHOBE MOTYYEHHBIX JAaHHBIX O COCTABE.

3. JlabopatopHas pabota «OnpeseneHue xKeCcTKOCTH BOAbI U CHOCO0bI ee ycTpaHeHus». CriocoObl ycTpaHeHUs BCeX
BUJIOB KECTKOCTH B 3aBHCHMOCTH OT COCTaBa CONeil keCTKOCTU. PeleHne skcnepuMeHTaIbHOM 3a/1aul Ha BBIABJICHHE
BpeMCHHOﬁ U TOCTOSIHHOH ECTKOCTH BOJBI. OHGHK& BCPOATHOCTH YCTPAHCHHUA BCCX BUIOB JKCCTKOCTH B JOMAIIIHAX
YCIOBHSIX.
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Tema 9.1.3.
XUMHUYeCKHI
KOHTPOJIb KauecTBa
HPOIYKTOB MUTaHUS

Teopernueckoe o0yuenue. KauecTBeHHbI XUMUUECKHH COCTaB MPOAYKTOB mMuTanus. BemecTsa, danscuduumpyrommue
TNPOIYKThI MUTAHHUS, U BELIECTBA, 3arpA3HAIOLINE IPOAYKThI UTaHus. Onpeenenue 3arpa3HAI0MIX XUMHYECKHX BELIECTB B
TIPOJYKTAX IUTaHMUS, ONPENEICHUE BEIIECTB, HE 3asBICHHBIX B COCTABE IPOJAYKTOB MUTAHMUS.

ITpakTnyeckue 3ansiTus. OpraHuyecKkie U HEOPraHUYECKUE BEIECTBA, BXOJANINE B COCTAB MPOAYKTOB NMUTAHMUS.
Onpezenenne coctasa Omo/ Ha COZiEPXKaHUE MAKPO U MUKPO3IIEMEHTOB. VI3yueHne mpeanoxkeHHbIX mperno/aBateneM 0o Ha
NpeAMeT XUMUYECKOTO COCTaBa, ONpe/ieNeH e JoJel 0T CyTOYHOH HOPMbI MAKpO ¥ MUKPOIJIEMEHTOB B YKa3aHHOM OuTroIe.
Pemenye npakTHKO-OPUEHTUPOBAHHBIX 33/1aY 110 KYJIMHAPHONW TEMATUKE Pa3IMYHBIX THIIOB.

HccenenoBanne XMMUYeCKOro COCTaBa MPOIYKTOB MUTaHKs.JIabopaTopHas padoTa Ha BLIOOP:

1. JlabopaTtopHasi padora «OGHapy:KeHHe HHTPATOB B MPOAYKTAX MHTAHHUS.

UccnenoBanne MartepuanoB  MOMYKONMYECTBEHHBIM METOJOM  ONpPEIENeHHS HHUTPATOB C  MCIOJB30BAHHEM
nudenunamMiHa (KOPHETUIOABI OBOIIEH, JIUCTh M KOUEPBIKKA KAIyCThI, OB PYKTOB). AHATN3 YPOBHS 3arpsi3HEHUS
HUTPaTaMH 110 UHTEHCUBHOCTU OKPAIIMBAHUS MPOTYKTOB PEAKIHN.

2. JlabopatopHast pabota «MccienoBanue NPOAYKTOB MUTaHHS HA HATHYHE YIIEBOJOBY.

HccnenoBanne MOJOYHBIX MPOAYKTOB HAa HaIMuue kpaxmania. VccienoBanue MpoAyKTOB HA HAJIMYHE TJIOKO3bL.

OK 01
OK 02
OK 07
IIK...

Tema 9.1.4.
XAMIUIEeCKHH
aHanus3 mpoo
ITOYBEI

Teopernueckoe o0yuenue. Knaccuduxaius moys mo BuIy U Ha3HAYEHHIO, UCXOAL M3 XMMUUYECKOTO COCTABA.
Unentudukanys npoObl OYBBI 110 €6 XUMUYECKOMY COCTaBY, OIMCAHUE BO3MOXKHOCTEH ee mpuMeHeHus. TpedoBaHus K
KaueCTBY MOYBBI pa3IMYHOro HazHaueHus. Onucanne 0coOeHHOCTEH NCTI0Ib30BAHMUS [OYB B3aBUCUMOCTH OT THIIOB,
Cr0co0bI YJTyyIIeH s KauecTBa 10YB B 3aBUCUMOCTH OT Ha3HauyeHus. OONacT! UCMOJIb30BaHUS OpPraHUYeCKUX YI0OpeHui B
3aBHCHMOCTH OT KayecTBEHHOro cocTaBa. OmucaHue OpraHM4ecKuX yA0OpeHHil U MX MPUMEHEHHE B 3aBUCHMOCTU OT
COCTaBa MOYBBI U €€ PAa3HOBHIHOCTH.

IpaxkTuyeckue 3ausatus. O6macty HazHAUeHHS (MPUMEHEHHUs) TOYBBI, UCXOIS U3 KAYECTBEHHOTO M KOTMYECTBEHHOTO
coctaBa. AHaIM3 HOPMATUBHOW JOKYMEHTAMU. Polb HEOpraHM4eCKUX BEIECTB B KAU€CTBE MUHEPAIBHBIX
ynoOpeHuit, ymyqmmrenei moussl. CocTaB MUHEPAIBHBIX yIOOPEHNH 1 UX MPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa
TOYBBI U €€ Pa3HOBUIHOCTHU. B3anMocBs3b cocTaBa yI00peHuii 1 UX BIMSHKS HA BETETAaTUBHBIC CBOICTBA U
IJI0JOHOIIEHHE PACTECHHI.

OK 01
OK 02
OK 07
IIK...

UccnenoBanue xumuyeckoro coctasa mpod mnoussl./h0opaTopHasi paGoTa Ha BLIGOD:

. JlabopatopHas padota «OOHapyXeHHEe HEOPTaHMYSCKHX MPUMEcei B mpodaxy.

[Ipuroronexne mpoObl MOYBBI IS HCCIETOBAHHS KIUCIOTHOCTH/MENOYHOCTH, HEOPraHMUECKHX 3arps3HenHuil. OOHapykeHne
XJIOpHJI- U cynb(aT-noHoB B mpole mouskl. CocTaBieHne ypaBHEHUH peakiuii 00HapyxkeHus. CpaBHEHUE MOMyYEHHbIX
TOKa3aTeNel ¢ HOPMAaTHBHBIMHU (CIPABOYHBIMHU ) 3SHAYCHUAMH.

2.JIabopaTopHast pabora «Omnpenenenne pH BoaHOIl BHITSKKH MOYBbI, €¢ KUCIOTHOCTH H HIEJI0YHOCTHY. VccnenoBanue
BOJTHBIX BBITSDKEK 00pa3IoB FOTOBBIX MOYBEHHBIX CMecel (171 pa3HbIX TUTIOB pacTeHuii). Onpenenenue pH mouss ¢
ICTI0TH30BaHNEM HHAMKATOPOB. OIeHKA THIIOB MOYB B TPEACTABICHHBIX 00pasiax (CHIbHOKUCIAS, KHUCas, ClaboKucas,
HeliTpasibHasl, MeNovHas).

Tema 9.1.5.

Teopernyeckoe odyuenue. YueOHO-HCCIENOBATENLCKII TPOEKT B 00J1aCTH MCcCIeoBaHUs 00beKTOB Orocdepsl. O630p TeM

OK 01
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Uccnenosanue y4eOHO- HCCIIEN0BATENCKUX TPOEKTOB. ANTOPUTM BBINONHEHUs mpoekta. OmpeneneHue npobneMbl HccienoBaHus. MeTosl 2 OK 02
00BEKTOB TIOKCKA, aHaTu3a U 00paboTKK MHMOPMALKK O TPOEKTE B PA3INYHBIX MCTOYHUKAX. OK 04
ouochepsl IpakTudeckue 3ansiTust. OG0CHOBaHNE AKTYaJbHOCTH BBHIOPAHHOHM TeMbl. BhisBieHHe mpoOaeMsl HCCIEeI0BAHMUS. 4 OK 07
Bribop 00bexTOB nMeT00B HccaenoBanus. [loctanoBka meneit u 3a1au uccnenoBanus. OnpeneneHne IpoIyKTa
uccrnenoBanus. OnpeesneHne TamnoB i COCTABICHUE TIaHA HCCIEN0BAHHUSL.
3ammTa npoexra: [IpencraBneHue pe3yabTaToOB  BBIMOMHEHHS  y4eOHO-UCCIENOBATENbCKUX  MPOEKTOB 4
(BBICTYIIEHHE C MPE3EHTAINEH ).
JlaGopartopnble 3ansiTusi: VccnenoBanue npeyiokeHHOro 00beKTa Ha KMCIOTHOCTD, EIOYHOCTh, XUMUUECKUHA COCTaB 4
(3arps3HUTENN,MAKpO- ¥ MUKpodneMeHThl). O0paboTka pe3yspTaToB mccienoBanus. OleHKa KayecTBa HCCIELYEMOTo
00DBEKTa, HCXO/IA M3 Pe3yJIbTaTOB XUMUYECKOIO aHAJH3a.
CamocTosiTe/IbHast paboTa 6
HpOMe)KYTO‘IHaﬂ aTTecTalusd 1o JUMCHHUILUIMHE -)K3aMCEH 2
Bcero 140
(46/94)
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3. YcaoBusi peanusanuu mporpamMmbl 001e00pa3oBaTeNbHONH THCIUILTHHBI

3.1. TpeboBanusi K MHHHMAILHOMY MATEPHATbHO-TEXHHYECKOMY OOecredeHHio

Jlng  peanuzanuu  MPOrpaMMBbl  AUCIMIUIMHBL  JIOJUKHBI  OBITH  TPETYCMOTPEHBI
CIeyIOIINEe ClelHaabHble TIOMEIICHUS: Y4eOHbIM KaOWMHET XUMHM W/WiIM Yy4eOHOIt
XUMUYECKOH 1a00paTopuu.

ObopynoBanue y4yeOHOro ka0uHera (HArJsAHBIE MOCOOMS):  HAOOPBHI
IIAPOCTEPAKHEBBIX MOJIENEH MOJIEKYI, MOJEIN KPUCTAIMIECKUAX PEHIETOK, KOJUIEKIIUU TPOCTHIX
M CIIOXKHBIX BEIIECTB W/WIM KOJJIEKIMU TOJMMEPOB; KOJUIEKIMS TOPHBIX TOPOA U
MuHepasioB, Tabnuna MenjeneeBa, yueOHble (UIbMBI, U(POBBIE 00pa30BaTEIbHBIC
PECypChI.

Texnuueckue cpeacTBa  00y4eHMsi:  KOMIBIOTEp C  YCTpPOMCTBaMH
BOCIIPOM3BEJCHUS  3BYyKa, TMPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJbTUMEIUIAHAS TOCKA, YKAa3Ka-TIPE3eHTEP VIS MPE3CHTAIIHIA.

OobopynoBanue JadopaTopuu u pado4ux MecT Ja00PATOPUH: MEH3YPKH, TUIIETKHU-
KamelbHUIIBI, TEPMOMETPbI, MUKPOCKOTI, JTyIIbI, TIPEAMETHBIEC 1 TIOKPOBHBIECTEKIIA, TLIAHIIETHI
U KamenbHBIX Peakiuid, (QuibTpoBaibHAs Oymara, MPOMBIBATKH, CTEKISHHBIE MPOOUPKH,
pe3rHOBBIE MPOOKH, (hOHApWKW, HAOOP PEAKTHBOB, CTEKIISSHHBIC TAOYKH, IITATUBBI IS
NpoOMPOK; MEpHbIE IWIMHAPBL, BOPOHKH CTEKISIHHBIE, BOPOHKH  JEJIUTEIbHBIC
uumHaprdeckue (50-100 mut), cTynku ¢ nectukoM, GpappopoBble YAIIKH, MUHIETHL, GUILTPHI
OymaxHble, BaTa, Mapisd, YacoBble CTEKJIA, 3JIEKTPOIUIUTKH, JAOOPATOPHBIC IITATHUBHI,
CIIUPTOBBIE TOPEITKH, CITMYKH, MPUOOP IS MOTYYeHHUs ra30B (WM MPOOHpPKA C Ta300TBOAHOM
TpyOKOif), JepKaTenu 1y MPOOUPOK, CKISHKH JUIs XpaHEHHs! PEAKTHBOB, Pa3aTOUHbIC JOTKH;
xumuyeckre ctakansl (50, 100 u 200 Mm1); mmarenu; MUHIETHI, TUTEIbHbIC MIUTIIHI;
CEeKyHIoMepbI(TaiiMephl), MepHble podupku (Ha 10-20 mi1) u MepHbIe Koaosl (25, 50, 100 u
200 wmu), BoasgHas OaHs (MM TEPMOCTAT), CTEKIISIHHBIE NMATOYKH; KOHUYECKHE KOJMOBI st
tutpoBanuss (50 m 100 Mi); MHAMKATOpPHBICE MOJOCKM Ui ompenenenus pH u
CTaHJapTHAs MHAMKATOPHAS LIKaNa; yHUBEPCAIbHbIA MHIMKATOp; nunetku Ha 1, 10,50 mn
(umu mo3atopel HA 1, 5 u 10 mi), OropeTku A7 TUTPOBAHMS, MEIUIMHCKHE IITPHUIIBI HA
100-150 mn, naGopaTopHbie W/MIM aHATUTHIECKUE BECHI, pH-METpBI, CyMMIbHBIA Kad, 1
7ip. 1abopaTopHOE 000PYA0BAHMKE.

3.2, Undopmannonnoe odecrneyenne peajsn3annu NporpamMmbl

1. s peanmm3anuu  mporpaMMbl  OmOnmorewHbli  GoHI  00pa3oBaTEIbHOM
OpraHW3aluyl JIOJPKEH HWMETh TIeUaTHbIe W/WIM 3JEKTPOHHBIE 00pa3oBaTENbHBIE U
MHQOpMAIIMOHHBIE  PECYpPChl,  PEKOMEHIOBAaHHBIC  JUIS  WCIOJNB30BaHUSA B
00pa3oBaTeqbHOM MPOIIECCe, HEe CTapIIe MATH JIET C MOMEHTA H3/[aHHSL.

2. PexoMeHlyeMble TIEUaTHBIE HM3JaHUA 10  peamu3amud  o0mieo0pa3oBaTeIbHOM
JUCHMIUTMHBI TIPE/ICTABIIEHbI B METOJMYECKUX PEKOMEHIAIUAX MO OPraHU3aluuo0yYeHUS.

26



4. KoHTpoJb U OLIeHKA Pe3yJIbTATOB 0CBOECHHS 001e00Pa30BATEIbHOM JUCIHILTHHBI

Kontponb 1 oreHka pe3ynbTaToB 0Oy4eHHsS OCYIIECTBISETCS TIperojiaBaTesieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUIM U J1a00paTOpPHBIX paboT, TECTUPOBAHMS,
a TaKKe BHIMOJHEHHS OOYUYAIONMMUCS HMHIMBUAYaJIbHBIX  3a[JaHUI, TPOEKTOB,
nccieioBanui. Pe3ynbTaThl 00ydeHHs OMpenensioT, 4To O0ydYaroImuecs OJKHbBI 3HATH,
MIOHUMATh U IEMOHCTPUPOBATH 110 3aBEPUICHUU U3YUEHUS JUCHUTLIAHBI.

Jlns  GopmupoBaHUsS, KOHTPOJIS W OLECHKH pE3YyJbTAaTOB OCBOCHUS Yy4eOHON
JUCUUIUIMHBL MCTOb3YETCAd CUCTEMA OLICHOYHBIX MEPONPHATHH, MPEACTaBIAIOmas co0oi

KOMIUIEKC ~ y4eOHBIX ~ MEPONMPHATHIL, COTNACOBAHHBIX C  pe3yJbTaTaMd  OOydYeHHS U
chopmynupoBanHbix ¢ yderom @OI'OC COO (nmpeameTHble pe3yibTaThl 0
nuctumnae) u @I'OC CIIO.
Ne [Monyas / Paznea/ Tema | Pe3ysabTar 00y4enust | OueHo4YHbIe MEPONIPUSITUSA | OK
I |OcHOBHOM MOAYJIb
1 (Pa3gen 1.(cHOBBI ®opmyaupoBaTh 6a3oBble
CTpOeHHsIBellecTBA MOHSITHS ¥ 3aKOHbI XUMHUH
1.1 |Crpoenue aToMOB CocTaBiaTh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKUX DJIEMEHTOB  |(OPMYIIbI COCAMHEHUN B XUMUYECKUX AJIEMEHTOB U
U IPUPOJIa XUMHUYECKON  |COOTBETCTBUH CO CTENIEHBIO |[IPUPOIa XUMUUYECKOU CBSAZH.
CBSI3U OKHUCJICHUSI XUMHUYECKUX 2. 3agauM Ha COCTaBJICHUE
AIIEMEHTOB, UCXOJIS U3 XUMUYECKHUX (HopMyIT
BaJICHTHOCTH U JIBYXaTOMHBIX COE€IUHEHUN
AIIEKTPOOTPHULIATEIBHOCTH | (OKCHAOB, CYIb(GUAOB,
THAPUIOB U T.IL.).
1.2 [Tepuoanueckuit XapakTepuszoBaTh [IpakTuko-opuentupoBannsie |OK 01
3aKOH U Taliuma XUMHUYECKHUE DJIEMEHTHI B TEOpPETUYECKHUE 3aaHus Ha OK 02
.. Menneneesa COOTBETCTBHUH C UX XapaKTEPU3aLHUI0 XUMUYECKUX
MOJIO)KEHHEM B 3J1eMeHTOB: «MeTamindyeckue /
NEePUOANYECKON CCTeMe  |HeMeTalTn4ecKre CBONCTBA,
XUMHUYECKUX DJIEMEHTOB 3NEKTPOOTPHUIATENILHOCTD U
.. Menneneesa CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JICKTPOHHBIM CTPOCHHUEM H
MIOJIOKEHUEM B IIEPUOINYECKON
CHUCTEME XUMHUYECKUX
anemenToB .M. MenaeneeBay.
2 Pasnea 2. Xumnueckne |CocraBiasaTh ypaBHeHusi 1 (KonTpoJsbHasi pabora
peakuuu cXeMbl XUMHYECKUX «CTpoeHue BellecTBa U
eakIuii XHMHYECKHE PeaAKITUI)
2.1 THOBI XUMHUYECKUX CoCTaBsATh peaKkIuu 1. 3amauu Ha cOCTaBIECHUE 2.1

[peaKuui

COCTMHEHUS, PA3TIOKEHUS,
0OMeHa, 3aMeIeHHS,
OKUCITUTEITHHO-
BOCCTAHOBUTEIILHBIC
PEaKIUU U peakiuu
KOMITJIEKCOOOpa3oBaHus (Ha
MpUMepe THIPOKCOKOMILICK-
COB QJIFOMHHUS ¥ [IUHKA) C

YIaCTUCM HCOPTaHNUYCCKUX

YPAaBHEHUN PEaKLIA:

— COe/IMHEHMS], 3aMEILEeHUS,
paznokeHus, oOMeHa U peakui
C Y4aCTHEM KOMIUIEKCHBIX
coeMHeHu (Ha mpuMepe
T'HJIPOKCOKOMILIEKCOB
AJTIOMUHUS U [IMHKA);

— OKHCJIMTENIBHO- BOCCTAHOBH-
TEJIbHBIX PEAKIUi C BEILECTB
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HOJIb30BAaHUEM METO0/1a
3JIEKTPOHHOTO OajaHca;

— C y4acTHeM KOMIIJIEKCHBIX
coeMHEeHu (Ha mpuMepe
T'HJIPOKCOKOMIUIEKCOB IIMHKA U
AIIOMUHHS).

2. 3agauu Ha pacyeT
KOJINYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
PEaKIy COSMHEHUS; MaCCOBOM
WM 00BbEMHOM TONTM BBIXO/1a
NPOIYKTa PEaKIMH COCTMHEHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOIICHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIECTB U MPOTYKTOB PEAKIUY;
Macchl (00beM, KOJIMUECTBO
BEIIIECTBA) MPOAYKTA PEaKIUH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BUJIE pACTBOpA C OMPEICTICHHON
MacCOBOH J10JI€M paCTBOPEHHOTO
BEIIECTBA.

2.1

TUIBI XUMHYECKUX
[peaKuum

CoCTaBIISITh peaKkuuu
COCIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMeIleHus,
OKHCIIUTEIbHO-
BOCCTAHOBUTCJIBHBIC
PeaKkIMy U peaKiuu
KOMILIEKCO0Opa3oBaHus (Ha
npumepe
THIPOKCOKOMITIIEKCOB
QIIOMUHUS U [IUHKA) C
[YIaCTUEM HECOPTaHUYCCKUX
BEIIIECTB

1. 3agaun Ha cOCTaBIIEHHE
YPAaBHEHUU PEaKLIAN:

— COCIMHEHMS, 3aMEIICHUS,
pa3ioxeHus, 0OMEHa U PeaKIIHii
C y4acTHeM KOMIUIEKCHBIX
coeMHEeHU (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHHMS U [TUHKA);

— OKUCJIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
MCITIOJIb30BAaHUEM METO/a
JMEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
coeMHEeHU (Ha mpuMepe
TUAPOKCOKOMILIEKCOB ITUHKA U
AITFOMUHUSA ).

2. 3agaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOTYKTA
PEaKIuu COSMHECHHUS,
MacCOBONMIN 00BEMHOM
JIOJTU BBIXOJIAa IPOAYKTa
peaKIi COeTMHEHHUS OT
TEOPETUYECKH

BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBECHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIIECTB U MPOIYKTOB
peakIum;Macchl (00beM,
KOJIMYECTBO BEIIECTBA)

2.1
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MPOJIyKTa peakluu, eciu
OJIHO M3 BEILIECTB JaHO B
BUJIE PacTBOpa ¢
ONpeAETIEHHON MAacCOBOM
JI0JIE paCTBOPEHHOTO
BEIIECTBA.

2.2

DIIEKTPOIUTUYECKAs
Tcconuanus MMOHHBIN
00OMeEH

CoCTaBJIATh ypaBHEHUS
XUMHYECKHX PEeaKIHH
MOHHOTO OOMEHa € yJacTueM
HEOpPraHUYECKUXBEIIECTB

1. 3amanus Ha COCTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuii ¢ yaacTueM OKCHJIOB,
KHCJIOT, OCHOBAaHHH U COJICH,
MOHHBIX PEaKIUil THAPOIH3a
CoJIeH, yCTaHOBJICHHE
M3MEHEHUS KUCIOTHOCTHU CPE/IbI.
2. JIaboparopnas padoTa
«Peakium ruposnsay.

OK 01

Paznen 3. CTpoenne u
CBOIICTBA HEOPraHH-
YeCKUXBeIIeCTB

HUccaenoBarh CTpoeHHE U
CBOHCTBA HEOPIraHH-
JeCKHX BellecTB

KonTpoasnas padora
«CBOHCTBA HEOPraHM-
YeCcKHMX BellleCTBY

3.1

Knaccudukarus,
HOMEHKJIATypa HCTPOCHUE
HCOPTraHNYCCKUXBCIICCTB

Knaccudummponartsb
HEOPraHWYECKHE BELIECTBAB
COOTBCTCTBHH C UX
CTPOCHUEM

1. Tect «<Homenkatypa u
Ha3BaHUE HEOPTraHUYECKUX
BEILECTB UCXO/I U3 UX
XUMHYECKON GOpMYIIbI UITN
COCTaBJICHUE XUMUYECKOMN
dbopMyIIbl UCXO/I U3 HA3BAHUS
BEILECTBA 10 MEXIYHAPOIHON
WJIY TPUBHAIBHOM
HOMEHKJIAType».

2. 3a/a4u Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
aeMeHTa (COeTMHEHNUS ) B
MoJIeKyJie (cMech).

3. IlpakTuueckue 3agaHus Mo
KJIaCCU(PUKAIIUU, HOMEHKIIAType
U XUMUYECKUM PopMyliaM
HEOPTraHWYECKUX BELIECTB
pa3IMYHBIX KIIACCOB.
[IpakTrueckue 3anaHus

Ha ONpeJelIeHue

XUMHYECKOM aKTUBHOCTHU
BEILECTB B 3aBUCUMOCTH

BHJa XUMHYECKONCBA3HU U
THUMA KPUCTAITITMYECKOMN
pPELIETKHU.

OK 01

3.2

DU3NKO- XUMUUECKUE
CBOMCTBAa HEOPTaHUUYECKUX

'V cTaHaBIMBaTh
3aBUCUMOCTH (PH3UKO-
XUMHUYECKHX CBOMCTB
HEOPTraHUYECKUX BEIIECTB

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOMCTB
OKCHIOB,KHCJIOT,
OCHOBaHHUH, aM(OTEPHBIX
TUJPOKCUJIOB U

OK 01
OK 02
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Mogayas / Paznen/ Tema

PesyabTaT 00y4eHus

OneHo4YHbIC MEPONIPUATHSA

OK

2.2

DJIEKTPOJIUTUYECK  ast
JTUCCOIMAUsl Y MOHHBIN
oOMeH

CocTaBnsATh ypaBHEHUS
XMUMHUYECKHX peaKIuu
HMOHHOTO 0OOMEHa C
y4acTHeM
HEOpPraHMYECKHUXBELIECTB

3. 3amaHus Ha COCTaBJICHUE

MOJICKYJISIPHBIX 1 HOHHBIX peaKuHﬁ

C Y4aCTHUEM OKCHJOB, KHCIIOT,
OCHOBaHU U COJIeH, HOHHBIX
peaKuuii TUIPOIN3a COJeH,
YCTaHOBJICHHE U3MEHEHHUS
KUCJIOTHOCTH CPEJIbI.

4. JIabopatopHas paboTa
«Peakuuu ruposinzay.

OK 01

Paznen 3. Ctpoenne u
CBOMCTBA HEOPraHM-
YyeCKHXBEIIECTB

HccaenoBarb cTpoeHue u
CBOMCTBA HEOPTraHU-
4YeCKHX BelleCcTB

KonTtposbnas padora
«CBOMCTBA HEOPraHUYECKHUX
BeleCTB)

3.1

Knaccudukanms,
HOMECHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudunuponatsb
HEOpraHUYEeCKHe
BEIIECTBAB COOTBETCTBUU
C UX CTPOEHHEM

4. Tect «HomeHknaTypa u
HA3BaHHE HEOPTAHHMUECKUX
BEIIECTB UCXO/S U3 UX
XUMHUYECKOH (OPMYIIbI HITH
COCTaBJICHHE XUMHUYECKON
(hopMyJIBI HCXOIS U3 HAa3BaHUS
BEIIECTBA 10 MEKyHAPOIHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

5. 3ajauu Ha pacyeT MaccOBOM
10711 (MacChl) XUMHUYECKOTO
3J1eMeHTa (COeIMHEHNS) B
MOJIEKYJIe (CMecH).

6. [IpakTrueckue 3aaHus 1Mo
KJ1accuuKaly, HOMEHKIATYpeH
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

7. IlpakTrueckue 3aaHus Ha
ONPEACIICHUE XUMUYECKON
aKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHJIa XUMUYECKON
CBSI3M U TUIA KPUCTAJUINYECKOM
PEIIeTKH.

OK 01

3.2

DU3NKO- XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaKXKe TUIIA
KPHUCTAJUIMYECKON
peleTKu

1.Tect «OcobenHocTi
XMMHYECKHX CBOWCTB OKCUOB,
KHCJIOT, OCHOBaHHI, aM(OTEPHBIX
TUIPOKCUIOB U

coJien».

2. 3agaHusa Ha COCTaBJICHUE
YPAaBHEHUN XUMHUYECKUX PEAKLUN
C Y4aCTHEM IIPOCTBIX HUCIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
TMIPOKCUIOB, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX

CBOMCTBaM CrOCOOBI MOJIYYECHHUS.

OK 01
OK 02
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3. IlpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJJaHNs Ha
CBOWCTBA U MOJyYCHHE
HEOPTaHMYECKUX BEIIECTB.

4. JIabopatopHas paboTa
«CBoiicTBa METAIIJIOB U
HEMETAJJIOBY.

3.3 |IIpousBoacTBo O60CHOBBIBATH [[pakTHKO-OPUEHTUPOBAHHBIE OK 01
HEOPTraHUYECKUX 3HAUYEHHE U IPUMEHEHUE [3a/IaHMsI IO COCTABJICHUIO OK 02
BEIIECTB. HEOPTaHUYECKHUX XUMUYECKUX PEAKIIUN C y9acTHEM
3HaveHue u BEIIECTB BOBITOBON U HEOPraHUYECKHUX BEILECTB,

MpUMeHEHre BOBITY U |TIPOM3BOICTBEHHOM MCTIONB3YEMBIX IS MX
Ha IIPOU3BOJICTBE NESTEIIbHOCTH YeJIOBeKa  [MACHTU()HUKAIIHN U
ux pusuko- [MPOMBIIIIJICHHBIX CITOCOO0B
XUMHYECKUMHU [1OJTyYEHUSI.
CBOWCTBAMHU
4 Pa3nea 4. Ctpoenue u |HMcciaenoBarb ctpoenue |KoHTpoabHasi padora
CBOMCTBA OpPraHu- HCBOMCTBA «CTpoeHue U CBOMCTBA
YyeCKMXBeENIeCTB OPraHnYecKux OPraHMYecKuX BelecTB)

4.1 Knaccudukanms, Knaccudumnuposarts 1. 3agaHus Ha coCcTaBIECHUE OK 01
CTPOCHHUE U OpraHUYECKHE BEIIECTBA |HA3BaHUN OPTraHUYECKUX
HOMEHKJIaTypa BCOOTBETCTBHHU C UX COEIUHEHH 10 TPUBUATHHON
OpTraHUYECKUX CTpPOCHUEM WJTU MEXKITYHAPOIHOM CUCTe-

BEIIIECTB MaTH4eCKOW HOMEHKJIAType.
3aaHus Ha COCTABIICHUE TOJTHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX
(hopMyJT OpraHU-4YECKUX BEIICCTB
OTJICbHBIX KJIACCOB.
3. 3ajaun Ha onpezeneHue
npocTeiiiei GopMyIibl OpraHu-
UECKOM MOJIEKYJIBI, UICXO U3
PIIEMEHTHOTrO cocTaBa(B %).

4.2 |CsolicTBa VYcranaBiauBaTh 1. 3agaHus Ha COCTaBIICHUE OK 01
OpraHUYECKUX 3aBHCUMOCTH (PU3UKO- yYpaBHEHUN XUMHYECKUX OK 02
COCTMHECHUI XUMUYECKUX CBONCTB peakIuii ¢ yqacTuem

OpraHN4CCKUX BCHICCTB
OTCTPOCHHUA MOJICKYJI

OpPraHMYECKUX BEILECTB Ha
OCHOBaHUU MX COCTaBa U
CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMHUYECKUX PEAKIUH,
WUTIOCTPUPYIOUINX XUMHUYECKHE
CBOICTBaA C y4ETOMMEXaHIU3MOB
MPOTEKaHUs JaHHBIX peakuui U
TeHETUYECKOU CBSI3U
OpPraHMYECKUX BEILECTB Pa3HBIX
KJIACCOB.

3. PacuerHble 3a1auu 1o
YpaBHEHUSM PEaKIuii ¢

y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. Jlaboparopnas paboTa

2. «Ilomyuenue 3TUICHA U

W3YYECHHUE €r0 CBOMCTBY.
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4.3  |Opranuueckue O6ocHoBbIBaTh 3Haueue U |5. [Ipakruko-opuentupoannsie  |OK 01
BEIIECTBA B JKU3HENEA- |[IPUMEHEHHE OpraHuyec- |3aJaHus 10 COCTABICHHUIO OK 02
TEIBHOCTHU YEJIOBEKA. KHUXBEILECTB B OBITOBOM M | XMMHUYECKHUX peakIuil ¢ yuacTueM
IIpownsBoacTBO U MPOU3BOACTBEHHOMN OPraHWYECKHUX BEIIECTB,

IIPUMEHEHNE JIEATEIIBHOCTH YEJIOBEKA UX |UCTIOIBb3YEMBIX JUIS UX
OpraHMYECKUX BEIIECTB |(PU3MKO-XUMUUYECKHUMHU UACHTUPUKAUH B OBITY U
B IPOMBIIIJICHHOCTH CBOWCTBaMHU IIPOMBIIIJICHHOCTH.

5 Paszpnen 5. Kunern- HccaenoBarb KonTposbnas paGora
YyecKHe M TEePMOJHHA- |PaBHOBECHEH CKOpPOCTh 6. «CKOpOCTh XUMHYECKOH
MHYeCKHe 3aKOHOMEep- |XHUMHUYEeCKUX peakuuii peaknnu U XuMH4YecKoe
HOCTHIIPOTCKAHUS paBHOBecHe»

XMMHYECKHX peaknuii

5.1 |Kuneruueckue HccnenosaTh BIUsIHNE 1. JTaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH KOHIIEHTpaLUK1 BBIOOD: OK 02
IPOTEKAHUs pearupymomux BemecTs  |— «Onpenesnenne 3aBUCHMOCTH
XMMHUYECKHUX peakuuil  |M TeMIeparypsl Ha CKOpPOCTH peaKLUH OT

CKOPOCTbXUMHUYECKUX KOHLEHTPALMU pearupyrommx
peakuuii BCIIIECTBY;
— «OrnpeneneHne 3aBUCUMOCTH
CKOpPOCTH pEaKLUH OT
TEMIEPATYPBI».
7. 2. [IpakTUKO-OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUS HA aHAJIU3
(hakTOpOB, BIUSIONMINX HA
U3MEHEHUE CKOPOCTH XUMHUYECKON
PEaKIMH.

5.2  |TepmoauHamuyeckue HccenenoBars BnusiHUE 1. 3apaun Ha pacuetsl TemoBbix  |OK 01
3aKOHOMEPHOCTH W3MEHEHUS apdexroB xumuueckux peakuiin  |OK 02
IPOTEKaHUs KOHLEHTPALMU BEIECTB, |OIpEAEIeHUE TUIlA PeaKMHU (110
XMMHUYECKHUX PEeakUuil. |peakiuu cpelsl 1 TEII0BOMY 3G DEKTY: IK30- U
PaBHoBecue TEMIIEpaTypbl Ha 9HA0TEPMUYECKUE).

XUMHUYECKUXPEaKLUi cMmenieHuexumMuyeckoro | 2. IlpakTuko-opueHTUpOBaHHBIE

paBHOBECHS 3aJlaHus Ha IPUMEHEHUE

npuniuna Jle larense aist
HaXO0X/ICHUS HaIlPaBJICHUS
CMEILEHUS PABHOBECHS
XUMUYECKOHN PEAKLUU U aHAJIU3
(hakTOpOB, BIMUIONMINX HA
CMEIEHNE XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas pabota
8. «MI3ydyeHue BIUSIHUS PA3IMYHBIX
(akTOpPOB HA CMEIICHUE
XMUMHUYECKOT'O PABHOBECHUS».

6 Pa3nes 6. lucnepcunie |MccaenoBarb KonTtpouabnasi paGora no teme
CHCTEMBI AUCTIEPCHbIECUCTEMbI 9. «/IlucnepcHble cHCTEMbD)

6.1 |ducnepcHble cucTemMbl U |Pa3nuyars UCTUHHbBIE 1. 3amaun Ha NPUTOTOBJICHHE OK 01
(baxTopsl NX pacTBOpBL, KOJUIOUJIHBIE  |PAacTBOPOB. OK 02

YCTOMUYNBOCTH pacTBOpPHI U [IpakTHKO-OpHEHTHPOBAHHBIE
rpy0ouctepcHble pacueTHbIC 3a7aHUs Ha JUCIIEPCHBIE
CUCTEMBIHA OCHOBE CUCTEMBI, HCTIOJIb3yEMBIE B
XAMHUYECKOTO OBITOBOY U TIPOU3BOJACTBEHHOMN
JKCIIEPUMEHTA JESATEIbHOCTH YEJIOBEKA.
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6.2  |HccnenoBanuecBoiicts |MccnenoBath pusmko- JlaGopatopHas paboTa (Ha OK 01
JUCTIEPCHBIX CUCTEM XUMHUYECKHE CBOICTBA BBIOOD):
pa3IMYHBIX BUJOB — IIpuroroBnenue pacTBOpoOB;
JUCIIEPCHBIX CUCTEM 10.  HccnenoBaHue AMCTIEPCHBIX
CUCTEM.
7 Paszpnen 7. Kayecrt- HccaenoBarts cBoiicTBa
BCHHbIC PeaKIUH OPraHMYecKHuX H
00HapYKeHUs HEOPraHu4YecKuX
OPraHn4ecKux M BelIeCTBC MCIOJIb30-
HEOpraHu4ecKux BaHHEM Ka4eCTBEHHBIX
BeIleCTB peaxkuuii
7.1  |OGHapyxeHue UccnenoBath 1. JlabopaTopHas pabora (Ha OK 01
HEOPraHUYECKUX KaueCTBEHHbBIE PEAKIINU BBIOOD):
KaTUOHOB U aHUOHOB HEOPraHUYECKUX — AHaJIIMTUYECKUE peaKIun
BEILIECTB kaTuoHOB [-VI rpym;
— AHUIUTUYECKHUE PEAKIINHU
aQHUOHOB.
2. IIpakTyeckue 3aJlaHus Ha
COCTaBJICHUE YPaBHEHUU
peakmuii oOHapyKEHUS
kaTuoHOB [-VI rpynn u
aHUOHOB, B T.4Y. B
MOJIEKYJIIPHONY NOHHOM
dhopmax.
7.2 |ObHapyxeHue HccnenoBathb 1. JJaboparopHas pabora (Ha OK 01
OpPraHMYECKUX BEILECTB |KAYECTBEHHBIC PEAKIINU BBIOOD):
OTJIENIbHBIX KJIACCOB C  |OpraHUYECKHUX — KadecTBeHHbIE peakluu Ha
HCIIOJIb30BAHUEM COECIUHEHUMOTAECIIBHBIX OTJIENIbHBIE KIACChI
KaueCTBEHHBIX pEakLnil |KJIacCOB OpPraHUYECKUX BEILECTB;
KauecTBeHHbIN aHAIN3
OPraHUYEeCKUX COCIMHEHUIN
MO YHKIMOHAIBHBIM
rpynmnam.
2. ITpakTueckue 3aJlanus Ha
COCTaBJIEHUE Kau€CTBEHHBIX
peakmuii oOHapyKEHHUS
OPraHUYeCKUX COCIUHEHUM.
11 Hpuxkaagnoit mogyan |11
8 Pasnen 8. Xumus B 8 Paznen 8. Xumus B ObITYy M 8

OBITY HIIPOU3BO/JCT-
BEHHOM /1esITeIbHOCTH
YyeJI0BeKa

NPOU3BOJACTBEHHOM
AesATeTbHOCTH Ye10BeKa

XuMmus B ObITY U
IIPOU3BOACTBEHHOMN
NEeSITeIbHOCTH YEJIOBEKA

O1eHnBaTh MOCIIEACTBUSI
OBITOBOM U
MPOU3BOACTBEHHOMN
JIEATENLHOCTH YEJIOBEKa
CTIO3UITHI
DKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuetom Oyaymieit
npodeccnoHanbHOMI
nesTeIbHOCTH) Bo3aMoxkHbIE
TEMBI KEHCOB:

1. ITorenmnenne kanMara M
BBICBOOOIKICHHE ra30BBIX
THUAPATOB CO JTHA OKEaHa.

2. Bynyiue marepuansl s
aBUa-, MallliHO- U
pUOOPOCTPOCHHUS.

3. HoBble MaTepuaibl 1Jist
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COJTHEYHBIX OaTapeil.
JlekapcTBa Ha OCHOBE
pacTUTENbHBIX IPENAapaToOB.

9.1 |Pa3gen 9.1. Uccaeno- |HWHTepnpernpoBaTh 3ammuTa yueoHO- ucciiea0Ba-
BaHUe U XUMHUYECKUH |XMMHYeCKHe NMpouecchl |TeJbCKOro MPoeKTa(c yueToM
aHaJIM3 00beKTOB usiBjIeHus1 B Ouocgepe Oyayieil npogeccHOHAJIBLHOM
ouochepnbl JAesiTeJIbHOCTH)

9.1.1 |OcHoBbl 1abopaTOopHON | BBINOMHATE MOTHBIN 1. JIaboparopHas pabota OK 01
IIPaKTUKU B LUKJI «OcHOBBI Ta0OpaTOpHOH OK 02
po¢hecCuOHATBHBIX JKCIIEPUMEHTAIIEHOTO MIPAKTUKW. OK 04
nabopaTtopusx UCCIIEA0BAHUA C 2. Tunossle pacyeTsl 1O OK 07

COOJTIOJICHUEM TIPaBUII TE€MaTHKe IKCIIEPUMEHTA.
6e30MmacHOro 3. 3aaum Ha BHIYMCIICHUE
oOparnieHus ¢ CPEIHEro 3HAYEHUS
BEIIECTBAMH U IKCIIEPUMEHTATIbHBIX IaHHBIX,
71a00paTOPHBIM MOTPEITHOCTH.
000pyI0BaHUEM [IpencraBnenue pe3ynbTaToB
JKCIIEPUMEHTA B Pa3INYHON
dhopme (Tabnuia, rpaduk,
Xumus B OBITY U OnenuBatp nocneacTeust  |Keiic (¢ yuerom Oyaymeit OK 01
IIPOU3BOACTBEHHON OBITOBOM U npogeccuoHaIbHON
JeSITEIbHOCTH YE€JIOBEKa |POU3BOICTBEHHOMN nesitenibHOCTH) Bo3MoskHbIE
JIESTEIIBHOCTH YEJIOBEKA  |TEMBbI KEICOB:
CIIO3ULIAN 4. Ilorerienne kKiauMara |
IKOJIOTHYECKON BBICBOOOXK/IEHHE  Ta30BBIX
0e301acHOCTH THIPaTOB CO JTHA OKEaHa.
5. bynymue marepuansl 1is
aBua-, MallMHO- U
npUOOPOCTPOCHHUS.
6. HoBble MaTepuasl 4Jis
COJIHEYHBIX OaTapeil.
JlekapcTBa Ha OCHOBE
PaCTUTEIBHBIX [TPENAPATOB.
(oTueT, MOKJIaJ, Mpe3eHTAIH).

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

po0 BOBI XUMHUYECKUNCOCTAB BOJED. OK 02
po0 BOJIBI 2. 3amanne «Xumuueckuii cocra  [OK 07

BOJbI, THIT BOJBI U CITOCOOKLI €€
MIPUMEHEHHsD» (C UCTIONIb30BaHUEM
HOPMATHUBHBIX JOKYMEHTOB).

3. IlpakTHKO-OpHUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aaHUs Ha COCTaB
BOJIbI U CIIOCOOBI BBIPa)KEHUS
KOHIIEHTPALH U IEPECUYET
KOHIIEHTpaLuii (C UCTIOJIb30BaHHEM
HOPMATHUBHBIX JOKYMEHTOB).

— JlaGopaTopHasi paboTa HaBBIOOD:
OuncTKa BO/IBI OT3arpsi3HECHUH;

— Omnpenenenne pH Boxbl u ee
KHCJIOTHOCTH;

Omnpenenenue )KeCTKOCTUBO/IbI U
CIOCOOBI €€ YCTpaHEHUSI.
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XUMUYECKUNKOHTPOJIb
Ka4yeCTBa MPOTYKTOB
MUTaHUS

Hccnenosath
XUMHYECKUHU COCTaB
MIPOIYKTOB MUTAHUSA

1. Tect «Oprannueckue u
HEOpPTaHUYECKHE BEIECTBA,
BXOJISIIIIME B COCTAB MPOAYKTOB
TTUTAHUSD).

2. IIpakTHKO-OpUEHTUPOBAHHBIE
3a/IaHMs 10 KYJIMHAPHOU
TEeMaTHKe.

3. JJaboparophas pabora (Ha
BBIOOD):

— OOHapyKeHUEe HUTPATOB B
NPOAYKTaX MUTAHUS;
HccnenoBanue npoayKToB
MUTAHUS Ha HAJIMYME YTJIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)Ha
HaJINYME YTJIEBOJIOB (Kpaxmall,
TJIFOK034a, caxaposa).

OK 01
OK 02
OK 07

XUMHUUYECKUaHAIN3
MPOOTIOYBEI

HUccnenosats
XUMHYECKUNCOCTAB
po0 MOYBHI

1. Tect no Teme «XUMUYECKUI
COCTaB HEOPTaHUYECKUX U
OpPraHUYeCcKuX yI00pEeHU.

2. 3ananue «B3anuMocBs3b cocTaBa
MIOYBBI, TUII TIOYBHI U €€
Ha3HAYCHUS.

3. JJaboparophas pabota (Ha
BBIOOD):

— OOHapy>xeHue

HEOPraHWYECKHUX IIPUMECEH B
poOax MOYBHI;

Omnpenenenne pH BogHOM
BBITSKKH TTOYBBI, €€ KUCJIOTHOCTH
U 1EJT0YHOCTH.

OK 01
OK 02
OK 07

9.1.5

HccnenoBanue
00BeKTOB 6UOCheps

HccnegoBaTh
XHMHYSCKHI COCTaB
00BbeKTOB Onochepsina
IpuMepe MPOITYKTOB
MMUTAHUS, BOJBI U TTOYBBI

YueOHO-ucCIe0BaTeIbCKUM
MIPOEKT B 00JaCcTH
HCCIIeIOBaHUs 00bEKTOB
omocdepsl.

Bo3MoxHBIE TEMBI IPOEKTOB:

1. MccriegoBanme cocTaBa
MUHEPATBLHOU BOBI U

PEKOMEH TN TI0 ee
HCIIOJIE30BAHUIO.

2. UccnegoBanue
pa3pylIaroniero 1eicTBus
MIPUPOJHOM BOJBI HA
CTPOUTENbHBIE MAaTEPUAIIHI.

3. CocraBieHue MpoeKTa
LBETHUKA/Oropoja/caia B
3aBHCUMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX MTOYB.

4. CocTaBicHHE
cOanaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEeI0) B 3aBUCUMOCTHOT
COJIep>KaHUsl XUMHUYECKUX MaKpO
¥ MUKPOJIEMEHTOB B ITPOYKTaX
MMUTAHUSL.

5. UccnenoBanue kKauecTBa

OK 01
OK 02
OK 04
OK 07
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HUTHEBOM BOJBL.

6. Uccnenoanue mpod
BOJOIIPOBOIHOM BOJbI Ha
MpEeAMET YCTpaHEHUSs
JKECTKOCTH.

YcrpaHneHue KeCTKOCTH BOJIbIB
CEIbCKOXO03SCTBEHHOMN

eI TEIILHOCTH.

9.2

Pa3nen 9.2.
HUccaenoBanue u
XMMHYECKUI aHAJIHN3
00beKTOBTEXHOC(hepHI

HNurepnpernposars
XHMHUYECKHeE MPOLECChI
HSIBJICHUSA B
TexHochepe

Y4eOHO-ucCIe10BaTeNbCKUH
NpoeKT (¢ yueTrom Oyayueit
npogeccuoHAIbLHON
JAesITeJIbHOCTH)

9.2.1

OcHOBBI 1a00paTOPHOI
NPaKTUKU B
npo(hecCUOHATBLHBIX
nabopaTopusax

BBITIOTHATE TTOTHBIN
LUK
AKCIIEPUMEHTATHHOTO
UCCIIETIOBAHUS C
COOJIIOJICHUEM TTPaBUII
0e30MmacHOro
oOparieHus ¢
BELIECTBAMHU U
1a00paTOPHBIM
o0opyI0BaHUEM

1. JTaboparopHas pabota
«OcHOBBI Ta0OpaTOPHOMH
MIPAKTUKW).

2. TunoBbI€ pacyeThl MO
TEMAaTUKE IKCIIEPUMEHTA.

3. 3amauyn Ha BLIYUCIICHUE
CPEIHEro 3HaYeHUs
9KCIIEPUMEHTAJIbHBIX TaHHBIX,
MOTPELIHOCTH.
[IpencraBnenue pe3ybTaToOB
JKCIIEPUMEHTA B Pa3JINYHON
dbopme (Tabnuia, rpaduk, OTYET,
JOKJIaJ1, IPE3CHTALIMSI).

OK 01

922

XUMHAYECKUHaHAIIN3
MPOOTEXHUIECCKOMBO,IBI

Uccnenosats
XUMHUYECKUUCOCTaB
po0 TEXHUYECKONBO/IBI

1. 3amauun Ha onpeneneHue
METaJIOB, HEOPTaHUIECKHIX
AQHMOHOB M OPraHUYEeCKUX
BEIIECTB B TEXHUYECKOU BOJIE
Pa3HOro Ha3HAYEHUSI.

2. IIpakTHKO-OpUEHTUPOBAHHbIE
TEOpETUYECKHE 3a/1aHus Ha COCTaB
BOJIBI ¥ CTIOCOOBI BBIPAKEHUS
KOHIIEHTPAlUN U IepecyeT
KOHIIEHTPAIUH (C UCIIOJIb30BAaHUEM
HOPMAaTUBHBIXJOKYMEHTOB).

3. 3aganue «XUMUYECKUN COCTaB
TEXHUYECKOM BOJIbI, TUIIBOJBI U
CTIOCOOBI €€ IPUMEHEHH (¢
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

— JlaGoparopnas pabota (Ha
BEIOOD): OmnpenencHue
XJIOPUIOBMETOIOM

TUTPOBAHUS B TEXHUIECKOM
BOJIE;

Ornpezenenne KecTKOCTU
TEXHUYECKOI BOJBI METOJIOM
TUTPOBAHUSI.

OK 01
OK 02
OK 07

923

XUMUYECKUH KOHTPOJIb
KayecTBa BO3/yXa

Uccnenosats
coJiepKaHue
YTJIEKUCIIOTO Ta3a B
BO3JIyX€

1. Tect mo Teme «XHWMHUYECKUM
cocTtaB aTMOC(EpPHOTrO BO3JyXa U
BO3JlyXa paboueil 30HbI».

2. IIpakTuKO-OpUEHTUPOBAHHbIE

OK 01
OK 02
OK 07




3aJJaHUsd Ha XMMMYECKHH aHaiu3
COCTaBa BO3/IyXa.

3. JJaboparopHas paboTta
«OnpenenenHue coaepx aHus
YTJIEKHCIIOTO Ta3a B BO3/AyXe
MTOMENICHHUS IKCIIPECC- METOIOM.

9.2.4 |Xumuueckuil aHanu3 HccnenoBaTh mpoOb 1. IIpakTHKO-OpUEHTHPOBAHHbIE OK 01
npob MatepuaioB MaTepUalIOB 3a/laHus 1o XuMHuueckomy ananuzy |OK 02
CTPOUTEINBHO- CTPOMTEIIBHO- npo6 MaTepuanoB crpoutensHo-  |OK 07
pecTaBpallMOHHON pecTaBpalOHHON pecTaBpallMOHHOWIESITETLHOCTH U
NesITeIbHOCTH U NeSTeIbHOCTH U W3aifHa | Iu3aifHa.

TU3aifHa — JlaGoparopnas pabota
(maBwIOOp): M3roToBneHue
Kpacok (1moadbop MUrMEeHTOB
U CBSI3BIBAIOLIUX BEIIECTB);
HccnenoBanue CBOMCTB BSIKYIINX
BEIIECTB HA IPUMEPETHIICA.
HUccnenosanue Uccnenosats YyeOHO-ucCIen10BaTeIbCKIN OK 01
00BEKTOB TEXHOC(HEPHl | XMMUYECKHIICOCTAB MIPOEKT B 00JacTu OK 02
00BEKTOB TEXHOChHEPHI nccaea0BaHusl 00bEKTOB OK 04
Ha IpuMepe TexHochepsl. OK O
TEXHUYECKOH BOJBI U Bo3MoxHBIE TEMBI IPOEKTOB:
MaTepuasoB 1. KonTpons kauecTBa
CTPOUTEIBHO- TEXHUYECKOI BOJIbI pa3HbIX
pecTaBpalMOHHON BUJIOB B COOTBETCTBHH C

NEITEILHOCTH U JU3aiHa

meroaukamu 1mo I'OCT.

2. Co3panue AeKOpaTUBHOM
HITYKaTypKH.

3. IIurMeHThI B U3JENUAX U3
CTeKJIa.

4. VccnenoBanue pa3pyaroLero
NEeCTBUS BOJbIHA CTPOUTENbHBIE
MaTepHalIbl.

OneHka cocTosiHUA BO3AyXa
paboueii 30HbI CHIEIMAINCTa
(TexHosora, CTpOUTENS U T.IL., C
y4eToM 00J1acTH mpodeccro-
HaJIbHOM JAESITETbHOCTH) B
COOTBETCTBUHC HOPMATHUBHBIMH
JIOKYMEHTaMH.
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