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1. O0mas xapakTepucTHKAa NPUMEPHON padoyeil mporpaMMsl 001e00pa3oBaTebLHOM
AUCHUILINHBI «XUMHUSI»

1.1. MecTo IUCHMIUIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHAILHOH 00pa3oBaTe/bHOM
NPOrpamMMbl

OOmeobOpa3oBaTelibHass — JUCHHIUIMHA «XUMUSD»  SBJISACTCA  00s3aTeNbHOW  YacThIO
0011e00pa30BaTeNbHOTO IHKJIA 00pa3oBaTeabHON mporpammbsl B cootBercTBUE ¢ PI'OC CIIO
no IloBapckoe M KOHAUTEPCKOE JIEJI0

TpymoeMKOCTh TUCIIUTUIMHBI «XHUMHES» HA YrIIyOJEHHOM ypOBHE coctaBiisseT 144 daca, u3
kotopbix 104 waca — Ga3oBbii Moaynb (7 pasgenoB) m 40 daca — mpHUKIATHOW MOIYIhL (2
paszena),  BKJIIOYAIOIIUMH  NPAKTUKO-OPUEHTHPOBAHHOE  COJAEpKaHHE,  YCHJIMBAIOIIee
MPOQHIEHYIO COCTABJISIONIYIO TI0 KOHKPETHOM MPO(ECCUH W CIIEITUAITLHOCTH.

[MpuknagHoit Monmynp BKJIOYaeT naBa paszaena. Pasmen 8 «Xumus B ObITY H
MIPOU3BOJICTBEHHOH NIEATEITFHOCTH YEIIOBEKA» peain3yeTcss Ha MaTephalie KeCOB, CBSI3aHHBIX C
AKOJIOTUYECKOW O€30MacHOCThI0O W OIEHKOW TMOCJIEICTBHI OBITOBOM W TMPOW3BOJCTBEHHOMN
NESTETFHOCTH, TI0 OTpacisiM Oyaymiel mpodeccuoHaIbHOM AeITeTbHOCTH 00YyJarOIIHXCs.

Tematuka paziena 9 neaTenTbHOCTH CTYJAEHTOB — Ouocdepa (KHUBbIE OPTaHU3MBI):

teMmatuka «MccnegoBanue U XUMUYECKUH aHaIN3 00bEeKTOB Onochepr»;
1.2. Heau 1 niianHupyemMblie pe3yabTaThl 0CBOCHUS M CIUATINHbBI
1.2.1. lleau u 33724 AU CHUTLIHHBI

DopMHUPOBAHKE Y CTYACHTOB XUMHUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa KaK OCHOBBI NPUHATUS PEHICHUH B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B TIPUPOIHOM cperie.

3agayu AMCUMILINHBI:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHHSI XMMHUYECKUX MPOLIECCOB U
SBJICHUH B OKpYXKalolel cpeae, LEJIOCTHOM HaydyHOM KapTUHbI MHpa, B3aUMOCBS3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PAcCUeThl M0 XUMHYECKUM (opMylaM M YpaBHEHUSM
XUMHUYECKUX peakluii, IUIAaHUpPOBaThb M HWHTEPIPETUPOBATH PE3YNbTAaThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKU MPOBEICHUS XMMHUYECKUX SKCIIEPUMEHTAIBHBIX HUCCIEI0BAaHUI
C coOmoeHueM TMpaBuil 0e30MacHOr0 oOOpalieHuss ¢ BellecTBaMU M J1a0OpaTOPHBIM
obopynoBaHuem;

4) pa3BUTh YMEHUS aHATU3UPOBATH, OLIEHUBATH, IPOBEPSITH HA JIOCTOBEPHOCTH U 0000IIATh
MH(OPMALIUIO XUMHUYECKOTO XapaKTepa U3 pa3InyHbIX HCTOYHHUKOB;

5) cdopmupoBaTh yMEHHsS MPOTHO3UPOBATH IMOCIEACTBUS CBOCWH MAEATETBHOCTH H
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOIIECCOB;

6) cdopMupoBaTh TOHMMAaHHE 3HAYUMOCTH JOCTIDKEHHUH XUMHUYECKOW HAyKu U
TEXHOJIOTHH JIIsl pa3BUTHS COIIMATILHON M MTPOU3BOJCTBEHHOM cep.

1.2.2. Tlnanupyemble Ppe3yJbTaTbl OCBOCHHS 0011€00pa30BATE/JbHON AMCHHMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHME IIEHHOCTH MaCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOM JCATEILHOCTH TEXHOJOTHYCCKOU M
COIMAIPHOM HaIpaBJIECHHOCTH, CIOCOOHOCTh WHMIIMHPOBATH,

CaMOCTOSATCIIbHO TaKyIo

MJaHUPOBaTh | BBITIOJIHSTD
NESITETbHOCTB;

- HHTEpeC K pa3IuuHbIM cdepam npodecCHOHATHHOU
NESITENHHOCTH,
OBJageHue yuyeOHbIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA .

- CcaMOCTOATENbHO (OPMYIUPOBATH M  AKTYaIU3HUPOBATH

YHHBepPCAJbHbIMU

po0iieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpENeNsATh TN JCATEIILHOCTH, 3a/IaBaTh IapaMeTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBIIBJIATh ~ 3aKOHOMEPHOCTH ¥  HPOTHBOPEYHs] B
paccMaTpUBaEMbIX SIBJICHHSIX;

- BHOCHTh NeSITeIbHOCTh, ~ OIICHUBATh

OLCHHBATL  PUCKU

KOPpPEKTUBBl B

COOTBCTCTBUC  PE3YJILTATOB OCIIAM,

- BJIAACTH CHCTCMOﬁ XUMHUYCCKUX 3HaHHfI, KOTOpaﬂ BKJIFOYACT:
OCHOBOITOJIATAIONMINE TOHATUS (XMMHUYECKUW DJIEMEHT, aToOM,
3IIEKTpOHHAst 000JI0YKa atoma, s-, P-, 0-3JeKTpOoHHBIE OpOUTATH
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00beM, YriaepoaHbIN
GbyHKUMOHANbHAs  Tpynmna, pajuKa,

W30MEpbI, TOMOJIOTHYECKUH Psii, TOMOJIOTH, YTJIEBOJOPOIbI,

CKeJIeT, HU30MEpHs,
KUACIIOPOA- ¥ a30TCOJAEpIKAlINe COCTUHECHUsS, OMOJOTHYECKH
aKTHBHBIC BemiecTBa (YIJIEBOABI, KHUPBI, OCJIKH), MOHOMED,
MOJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCIIMHEHUS, KPUCTAJUIMYECKash peIIeTKa, TUIbl XUMHUYECKUX
peaknuii  (OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE,
SHIOTEPMHUYECKUE, pEaKIMH HMOHHOTO OOMEHa), pacTBOD,
AJIEKTPOJIHTHI, HEBJICKTPOJIUTHI, AIIEKTPOJIUTUIECKAS
BOCCTAHOBUTEIIb,  CKOPOCTh
XHUMHYECKOH peakIi, XHMHUYECKOE PaBHOBECHE), TEOPHUH U

9K30- n

JCCOIMAIINS,  OKHUCIUTEIIb,
3aKOHBI (TEOPHUsi XMMUYECKOTO CTPOCHHS OPTaHMYECKUX BEIICCTB
AM. ByrnepoBa, Teopus AJIEKTPOJIMTUYCCKON JUCCOIUAIINH,
nepuoanveckuii 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHUSs
Macchl),
dakToNOrMUecKre CBEJICHHS O CBOMCTBAX, COCTABE, MOIYUYECHUU U

3aKOHOMCPHOCTH, CUMBOJIMUECKUN  SI3BIK XHUMMHU,

lyKkasblBaloTcA AMYHOCTHBIE U meTanpeameTHble pe3ynbTatel 3 ®rOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi popme, bopmupyemble oblieobpasoBaTteibHOM

ANCUMNANHOMN

2[IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C METOAMKOM NpenogaBaHna AUCLUMANHDI




MOCJICACTBUM ACATCILHOCTH;

- Pa3sBUBATH KpCaTuBHOC MBINIJICHUEC npu  peuICcHUU

YKU3HEHHBIX TTPOOIIeM
0) 0a3oBbIe HCCIEN0BaTENbCKUE e CTBHS:
- BIAJCTh HAaBBIKAMH  y4eOHO-HCCIIEIOBATEIBCKOM U
MIPOEKTHOM JAESITEIIbHOCTH, HABBIKAMH pa3penieHus npooiem;

- BBISIBJISITD MPUYUHHO-CIIEJCTBEHHBIE CBSI3U "
aKTyaJIM3UpOBATh 3a7avy, BBIJBUTATh THIOTE3y €€ PEeIICHUs,
HaxOJUTh  apryMEHThl A

YTBEPKACHHM, 3a71aBaTh ITapaMeTpbl U KPUTEPUU PELICHNUS;

JI0Ka3aTenbCcTBa  CBOMUX
- aHAIM3HWPOBATH TIOJIYUCHHBIE B XOJE pEIICHHUS 3a7add
pe3ynbTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

- yMeThb
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yMETb HUHTETPUPOBATH 3HAHHUS U3 Pa3HBIX IPEIMETHBIX

obnacreii;

NEPpEHOCUTL 3HaHWA B TIO3HABATCIIBHYIO U

- BBIJIBUI'aTb HOBBIC HIACH, IpEajiaraTb OpPUIrHHaJIbHBIC
IIOAXO0dbl U PCIICHUSA,;
- CIMOCOOHOCTE MX MCITOJIL30BaHU B ITI03HABATEIBHOM U

COHI/IaJ'IBHOI\/'I IMPaKTHUKE

0€3011aCHOM HCTOJIb30BAaHUM BAKHEHIINX HEOPraHWYECKUX H
OPraHNYECKUX BEIIECTB B OBITY M MPAKTUYECKOH IeATEIbHOCTH
YEJI0BEKa,

- YMETh BBISBJISTH XapakTepHbIE MPHU3HAKH W B3aHMOCBS3b
U3YyYCHHBIX TOHATHHA, NPUMEHITh COOTBETCTBYIOIIHWE MOHSATHUS
Opd ONHCAaHUM CTPOEHUS M CBONCTB HEOPraHWYECKUX W
OpraHUYeCcKuX BBISIBIISITh

BEIIECTB W HUX IPEBpaLICHU;

B3alMOCBS3b XUMHNYECCKHUX 3HaHUU C IIOHATUAMHA n
MPpEACTABIICHHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX IMTPECAMETOB,

- YMCTb UCIOJb30BaATh HAMMCHOBAHWA XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETUYECKON M MPUKIATHOW XUMHUHU
N TPHUBHUAJIBHBIC HAa3BAHUA BaXXHEHUIITIX BCIIECCTB (3TI/IJ’I€H,
denon, dopmanpaerua,  yKCycHas

KHUCJIOTa, TJIMIMH, YrapHbIM Ta3, YIJIEKUCIbIA ra3, aMMHak,

allCTHIJICH, TJIMICPUH,

rameHas W3BECThb, HETalleHas W3BECTh, IHThEBAas cojga U
JIPYTUX), dbopMynpl  HEOPTraHUYECKUX U
OpPraHWYeCKHUX BEIIECTB, YPAaBHEHUS XHMHUYCCKHX pEaKIui,
OOBSICHATh MX CMBICII; IOATBEPKIATh XapaKTePHbIC XUMHUYCCKHE
CBOWCTBa BEHICCTB COOTBETCTBYIOUIUMH JKCIIEPUMEHTAMHU U
3alUCSIMH YPAaBHEHHUI XUMUYECKUX PEAKIIHIA;

- yMeThb  YyCTaHABIWBATh MNPUHAIICIKHOCTh
HEOPraHWYECKUX M OPraHMYECKHX BEHIECTB K OMPEICICHHBIM

COCTaBJIATH

HN3YYCHHBIX

KjlacCaM U rpymniam CO@HHHCHHﬁ, XapaKTCpUu3oBaTbh UX COCTAaB U
BayKHEHIIINE CBOﬁCTBa; OoNpeCaAcCiIsATb BUJAbl XUMHYCCKHUX CBsI3EH
(KOBaﬂeHTHaH, HOHHAasA, MCTATINYCCKasd, BOI[OpOI[HaH), THIIbI
KPpUCTATNIMYCCKUX  PCHICTOK BCIICCTB, KHaCCH(bHHHPOBaTB
XUMHYCCKUEC PCAKIINH,

- C(I)OpMI/IpOBaTL MMPEACTABJICHUA: O MATCPUAIIBHOM CIUHCTBC

MHpa, 3dKOHOMECPHOCTAX U IIO3HABACMOCTH SIBIICHUI MIpupoAanI; O
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MECTE W 3HAUEHHWU XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€
poJM B OOECIEYEHUH YCTOWYMBOTO Pa3BUTHs UEIOBEYECTBA: B
petieHuu mpoOIeM SKOJIOTUYECKON, YHEPTeTUYECKON U MUIIEBON
0e30MacHOCTH, B Ppa3BUTUM MEIULUHBL, CO3JaHUM HOBBIX
MaTEpUajoB, HOBBIX HCTOUYHUKOB OHHEPrUM, B o0OOecnedYeHuu
pPalMOHATIBHOTO  IPUPOJIONONB30BaHU, B  (popMUpOBaHUU
MHUPOBO33pEHUs M 0OIeld KylbTypbl 4YeJIOBEKa, a TakKke
HKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
Y IIPUPOJHOM Cpene;

- BJIAJIETh CUCTEMOM XMMHYECKUX 3HAHHM, KOTOpas BKIJIIOYAET:
OCHOBOINIOJIATaloIlMe TMOHATUS (JOMOJIHUTEIBHO K CHCTEME
NOHATHM  0a30BOTO  YPOBHSI) - H30TOMbBI, OCHOBHOE U
BO30YXJEHHOE COCTOSSHUE aroma, THOpuAM3aIlus aTOMHBIX
opOutaneit, xumuueckas cBsa3b (" " um "", KpaTHBIE CBA3M),
MOJISIpHAasl KOHIIGHTpalusi, CTpyKTypHas ¢opMyia, H30Mepus
(cTpykTypHas, reoMeTpuveckas (I[MC-TPaHC-U30MEpHs), THIIBI
XUMHUYECKUX pPeaKklHil (roMo- U TreTeporeHHble, oOpaTHUMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIC, TUCIEPCHBIC CHCTEMBI),
KPUCTAJUIOTUAPATBI,  CTENEHb  JUCCOLMALUU,  DJIEKTPOJIU3,
KPEKUHT, PUPOPMHHT); TECOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXKAIIUe B OCHOBE MOHHUMAaHUS
OPUYUHHOCTY M CHUCTEMHOCTH  XUMHUYECKHUX  SIBJICHHIA,
COBPEMEHHBbIC TPEJCTABICHUS O CTPOCHUM BeEIIeCTBa Ha
aTOMHOM, MOJIEKYJISPHOM M  HAQJMOJIEKYJISIPHOM  YPOBHSX;
OPEJICTaBICHUS O  MEXaHM3MaX XHUMHYECKHX  peakluH,
TEPMOJAMHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX UX
IPOTEKAaHHUA, O XMMHUYECKOM PAaBHOBECHM, JUCIEPCHBIX
cucreMax, (pakTosoruyeckue CBEJICHHs O CBOWCTBAX, COCTaBe,
NOJydeHUH U Oe30MacCHOM  HCHOJb30BAHWU  BaXKHEMIIMX




HCOPraHNM4CeCKUX MW OPraHuvYCCKHUX BCIICCTB B 6bITy u
HpaKTI/I‘-IeCKOf/'I ACATCIBbHOCTH  YCJIOBCKA, 06H_[I/IX HAayY4YHBIX
NPUHIUIIAX ~ XUMUYECKOTO  TPOU3BOJACTBA (Ha  TIIpUMEpE
NPOM3BOJICTBA  CEPHOW  KHUCIIOTHI, AaMMHaKa, METaHOJIa,
nepepaboTku HeTH);

- YMETb HIPOBOAUTH pPacyeThl IO XUMHUYECKUM (GopMyiaamM u
YpaBHCHHUAM XUMHUYCCKUX peaKIII/Iﬁ C HUCIIOJIb30BaHUEM
¢usznyeckux BeNIUYUH (Macchl, oObeMa ra3oB, KOJMYECTBA
BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJIMYECTBEHHOMN
CTOpPOHBI: PacyeTbl IO HAXO0XKACHUIO XUMHYECKOH (PopMyIibl
BEIIIECTBA; pacueThl Macchl (00BheMa, KOJWYECTBA BEIIECTBA)
NPOAYKTa PEaKINH, €CIIM OJHO M3 MCXOTHBIX BEHIECTB JaHO B
BHJIE pacTBOpa C  OINpPEACIICHHOM  MAacCOBOM  JI0JIeH
PacCTBOPEHHOTO BENIECTBA WM JIaHO B U30BITKE (MMeEeT
MPUMECH); pacueTbhl MacCOBOW WJIM OOBEMHOW MIOJHM BBIXOJA
MPOJYKTa PEaKIMH; pPacueThl TEIIOoBOro 3¢deKra peakiuii,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMETh BBISBISITH XapaKTEpHbIE MPU3HAKA U B3aUMOCBS3b
W3YYEHHBIX MOHSATUH, MPUMEHATH COOTBETCTBYIOIINE MOHATHUS
IpU OINHUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYeCKUX BEHIECTB M MX MPEBPALICHUI; BBIABIATH
B3aMMOCBSI3b ~ XMMHYECKUX 3HAHUW C  TOHATUSMU U
MPEJICTABICHUSIMH JIPYTUX MPEIMETOB A 00jiee 0CO3HAHHOTO
MOHUMAaHUSI U OOBSICHEHHSI CYIIIHOCTH MaTepPHAIbHOTO €IMHCTBA
MHUpa; HCMHOJb30BaTh CUCTEMHBIC XHMHUYECKHE 3HAHUS s
OOBSICHEHUST UM  TPOTHO3MPOBAHUS  SIBICHUH, HMEIOIUX
€CTECTBEHHOHAYYHYIO PUPOY;

-yMETh HCIIOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX COCIUHEHUN
MEXIyHapOJHOTO COI03a TEOPETHUECKON M MPHUKIATHON XUMUU




Y TPUBUAIbHBIE HA3BAHUSI BEIIECTB, OTHOCALUXCSA K U3YyYEHHBIM
KJlacCaM OpPraHMYECKUX M HEOPraHMYEeCKUX COEAUHEHUI;
UCIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHUS
GopMynl  HEOpPraHMYECKUX  BELIECTB,  MOJIEKYJISPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX MU CKEJIETHBIX)
GopMyn OpraHMYECKMX BEIIECTB; COCTAaBJISATh YPAaBHEHMUS
XUMHUYECKUX  peakuil W  pacKpblBaTb HX  CYIIHOCTB:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMH  MOCPEACTBOM
COCTaBJIEHUSI AJIEKTPOHHOIO OanaHca 3TUX peaklMil; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJ€HMs MX IMOJHBIX U
COKpAalleHHBbIX HOHHBIX YPaBHEHUM; pEakUuil THUIPOJIN3a,
peakuuii KOMILIEKCOOOpa30BaHUS (Ha puMepe
TUAPOKCOKOMILIEKCOB ILMHKA M aJIIOMHHHMS); TOATBEPKAAThH
XapaKTepHbIe XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMHM M 3alACAMU YpaBHECHUU
XUMHYECKUX PEAKIINI;

- yMeThb KJacCu(UIMPOBATh HEOPraHWYECKHE U OpraHUYEecKHe
BEIIECTBA M XMMMYECKHE PEAKIMU, CAMOCTOSTEIbHO BBIOMpPATh
OCHOBaHMS M KpPUTEPUHM Ul KIACCUPHUKALMU HU3Yy4aeMbIX
XUMUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB U Ba)KHEHILNE
CBOMCTBA BEILECTB, IPUHAMIESKAIUX K ONPEICICHHBIM KJlaccaM
U IpylnmnamM COeIMHEHMH (IIPOCTble  BEIECTBAa, OKCHUIBI,
TUIPOKCUIBI, COJIM; YTJI€BOJOPOJIbI, MPOCThIE 3(PUPHI, CHUPTH,
(beHoIbI, abJeTUabl, KETOHbI, KApOOHOBBIE KUCIOTHI, CIOXKHbIE
3GUpBl, KUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBI, OENKH);
IPUMEHITh 3HAaHUA O COCTaB€ M CBOMCTBaxX BEIIECTB IS
DKCIEPUMEHTAIbHOW  IPOBEPKM  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEN  IMPOTEKAHHWA XUMHYECKHUX DPEAKIUl U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEH UX OCYILIECTBIICHUS;




- YMETb IOATBEPKIAaTh HAa KOHKPETHBIX IIPUMEPAX XapakTep

3aBHCHMOCTH  PEAKIMOHHOW  CHOCOOHOCTH  OpraHMYECKHX
COEIMHEHUI OT KpaTHOCTU W THNa KoBajeHTHOU cBsizu ("0 " u
""), B3aMMHOT'O BJIMSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a TaKKe OT OCOOEHHOCTEN peanu3aliy pa3IMuHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLUH;

- YMEThb XapaKTepHU30BaTh AIEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM U BO30Y)X/IEHHOM COCTOSIHUH) U MOHOB XUMHYECKHX
anemeHToB 1 - 4 mepuonoB Ilepmomnueckoit cucremst [I.M.

MeHJ:[eneeBa M HUX BaJCHTHBIC BO3MOXHOCTHU, MCIIOJIb3yd

nonstus "s", "p", "d-anexkrpoHHsle" opOUTaNIU, SHEPrETHUECKUE
YPOBHU; CBOMCTB

XUMHWYECKHUX DJJIEMCHTOB H o6pa3yeM51X MU CO@,ZII/IHGHI/Iﬁ 1o

O00BICHATH 3aKOHOMCPHOCTH HU3MCHCHUA

MIEpHOJIaM U IpyMIam;

OK 02.
Hcnone3oBath
COBPEMCHHBIC
Cpe/cTBa TOUCKa,
aHamM3a u
WHTEPIpPETAIIHH
nHpopManuu u
UHGOPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHCHUS 3a/1a4
npodeccruoHaIbHON
JeSATEbHOCTH

B 00/1aCTMIIEHHOCTH HAYYHOTI'O MO3HAHUSA:

- copMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKd U OOIIECTBEHHOM
Jaore KYJIBTYD,
CBOETO MecTa B

MIPaKTHKH,
CIOCOOCTBYIOLIETO
MOJIUKYJITYPHOM MUDE;

OCHOBAaHHOTI'O Ha
OCO3HAaHHIO

- COBEpIIECHCTBOBAHUE S3BIKOBOW M YHUTATEIbCKOW KYJIbTYPHI
KaK CpeJCTBAa B3aMMOJAEHCTBUS MEXIYy JIIOJbMHU M MO3HAHUSA
MUDA;

- OCO3HAHHE IIEHHOCTU HAY4HOH JeATeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh IIPOEKTHYIO " HCCIIEIOBATEIIBCKYIO
JeATeNbHOCTh HHANBUIYAJILHO U B TPYIIIIE;
Osnapnenue YHUBePCAJIbHBIMH
MO03HABATEJILHBIMM JeifiCTBUSIMU:

Y4eOHBbIMH

- YMETh IUIAHUPOBATh M BBINOJHATH XUMHYECKUNA SKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEIIECTB IMPH HarpeBaHUHU,
MOJIyY€HUE JTUJICHA M HM3y4EHHE €ro CBOMCTB, Ka4€CTBEHHBIE
peakiuu Ha  aJbJETH]IbI,
JneHatypauus O€NKOB NpHU HarpeBaHUH, IBETHbIC peaKUuu
0eNKoB; MPOBOIUTH pEAKIUU HOHHOTO OOMEHa, OMpeIeNsiTh

KpaxMaj, YKCYCHYIO KHUCJIOTY;

Cpeay BOJHBIX PaCTBOPOB, KaueCTBEHHBIEC PEaKIMU Ha Cynbdart-,
KapOoOHAT- M XJIOPUI-aHHUOHBI, HA KAaTHOH aMMOHHS;, pellaTh
SKCIIEPUMEHTAJIbHBIE  3aJaud IO
"Hemeramisl') B COOTBETCTBHM C IpaBHJIAMU
0€30MacHOCTH MpH OOpaIlleHuH C BEIIeCTBaMH U JTa00paTOpPHBIM
0o0opy/lOBaHHEM; TIPEICTaBIATh PE3yAbTaThl  XUMHYECKOTO
IKCIIEpUMEHTa B (hopMe 3aluCU YpPaBHEHUN COOTBETCTBYIOIIHMX
peakiuii ¥ (QopMynuUpOBaTh BBIBOJBI HAa OCHOBE 3TUX

TemaM "Metamuipl" U

TCXHHUKHU




B) padora ¢ nHgopmManmeii:
- BJIQIETh HABBIKAMU MOJIyYCHHs HH(OPMAIMH U3 UCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBJIATH IIOWCK,
aHaM3, CHCTEMATU3allMI0 M HWHTEPIpETAlni0 HUHPOpMALIUU
Pa3IUYHbIX BUJIOB U (POPM MPEACTABICHUS;

- CO3/aBaTh TEKCTbl B pa3IMYHbIX (opmaTax € Y4eTOM
Ha3HaYeHUs MHPOpMAIMM U LEJIEBOM ayJUTOPUM, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPECTABICHUS U BU3YyalIU3allUH;

- OLICHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh UH(OpMaINH, €€
COOTBETCTBHE ITPABOBBIM M MOPAIIbHO-3TUYECKUM HOPMaM;

- HCIIOJIB30BATh CpeacTsa

KOMMYHHKAIITMOHHBIX TEXHOJIOTHI B pPEIICHUN KOTHUTHUBHBIX,

MH(OPMaLMOHHBIX nu

KOMMYHHKATHUBHBIX n OpraHru3allMOHHBIX 3aga4 C

COOIIOIEHNEM TpeboBaHUI APrOHOMUKH, TEXHUKHA
0€30MacHOCTH, THTHEHBI, PECYpCOCOEpEKEeHHs, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHMS H 3aIlIUTHI MHPOPMAIIHH,

MH(POPMAITMOHHOM 6€30MacCHOCTH JTUYHOCTH;

pe3yiIbTaTOB;
- yMETh uH(OPMAIIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MAacCOBOM

aHAJIM3UPOBATH  XUMHUYECKYIO
uHpopmanuu, cets IHTEepHET 1 apyrue);

- BJIaICTb OCHOBHBIMU MCTOJaMU HAYYHOT'O IMO3HAHHWA BEIICCTB U
XUMHUYCCKUX SIBIICHUH (HAONIO/IEHUE, U3MEpPEHUE, SKCIICPUMEHT,
MOJICIUPOBAHNUE);

- YMETb HIPOBOAUTH pacyeThl MO XUMHUYECKHM (GopMyaam u
YpaBHCHHUAM XUMHUYCCKUX

peakuuii C  UCHOJb30BAHHEM

Gu3NYEeCKUX  BEIUYMH, XapaKTEpU3YIOUIUX

KOJIMYECTBEHHON CTOPOHBI:

BEIECTBA  C
Maccel, o0beMa (HOpMaibHbIE

yCIIOBUSI) Ta30B, KOJMYECTBAa BEIIECTBAa;  MCIOJIb30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHUS ISl TPUHSATHS pENICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMHU
U UX IPUMEHEHUEM;

- yMeTh IUIAaHUPOBaTh U MPOBOJUTH
XUMHYECKUN SKCHEPUMEHT (MOoJlydyeHHe M H3y4YeHHE CBOWCTB
HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB,
peaxkiuu YIJIEBOJIOPOOB pa3IMYHBIX
KHUCJIOPOJICOICPIKAIUX ~ OPTaHHUUYECKUX pelieHue
SKCIIEPUMEHTAJIbHBIX 3aJ1a4 M0 Paclo3HaBaHUIO HEOPTaHUYECKUX

U OPraHn4YCCKHuX BeH_[eCTB) C CO6J'IIOI[€HI/ICM IIpaBUJI 0€e3011aCHOTO

CaMOCTOATECIBHO

Ka4YCCTBCHHBIC
KJIaCCOB u
BCIICCTB,

oOpalleHus C BellecTBaMH U J1a0OPaTOpHBIM 000PYIOBaHUEM,
dbopMynupoBaTth  1eNH MPEIOCTaBIATh B
pa3iauyuHoil hopMe pe3yabTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U

HCCICOOBaHUA,

OLICHUBATh UX IOCTOBEPHOCTH;
- YMETb OCYIIECTBIISATH LIEJICHANPABICHHBIA TOUCK XUMHUYECKON
UHpOpMALlUK B PA3IUYHBIX MCTOYHUKAX (HaydyHas M y4eOHO-
Hay4Has JMTeparypa, CpelCTBa MacCOBOM HH(OpMAIUU, CETh




WHTEepHET U ApYyrue), KpUTUYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
UH(pOpMaLHIO, HCIIOJIB30BaTh B

COOTBETCTBUU C IMIOCTaBJICHHOHN y4eOHOU 3a/1a4eii;

nepepabarbiBaTh €€ U

- BJIQJETh CHUCTEMOM 3HAHMK O METOAAaX HAy4YHOTO MO3HAHUS
SBJICHUW MPUPOIBI, UCIIOIB3YEMbIX B E€CTECTBEHHBIX HAayKax H
YMEHHUSIMH TPUMEHSTh 3TU 3HAHUS NPU IKCIEPUMEHTAIBHOM
HCCIENOBAHUN BEIIECTB W IT  OOBSCHEHUS XUMHUYECKUX
MpUpoIe
JeATEIIFHOCTH YeI0BeKa M B IOBCETHEBHOM KU3HHU,

SBICHWH, WMEIONNX MECTO B MPAKTUYECKOU

OK 04. D¢pdexTrBHO
B3aMOJICHCTBOBATh 1
paboTtath B
KOJJIEKTUBE U
KOMaHjie

- TOTOBHOCTb K CAMOPA3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0HO-UCCIIeTI0BATEIBCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBaanenue
AeHCTBUAMM:
0) coBMecTHasl 1eSITeJIbHOCTD.

- NOHMMaThb M MCIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOW W
WHIUBUIYaIbHOU pabOTHI;
- [IPUHUMATh e
OpraHu30BBIBaTh M KOOPJAMHHUPOBATH JACUCTBUS 1O €€

JOCTHIXKCHHUIO: COCTAaBJIATH IIJIaH ,HGI\;ICTBPIP'I, pacnpeacisiTb

YHUBEPCAJTBbHBIMU KOMMYHHUKATUBHBIMU

COBMECTHOH JCATCIIBHOCTH,

pOJIK ¢ y4eTOM MHEHUH YYaCTHHKOB OOCYXIaTh Pe3yabTaThl
COBMECTHOM paboThI;

- KOOPAMHHUPOBATh U BBHINOJHATH pPabOTy B  YCIOBHSIX
peasibHOTO, BUPTYaJILHOTO u
B3aUMO/ICHCTBUS;

- OCYHIIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IMOBEJICHUE B
Pa3IUYHBIX NpOSIBIATH  TBOPYECTBO U
BOOOpakeHne, ObITh HHUIIUATHBHBIM

KOM6I/IHI/IpOBaHHOFO

CUTyalluiX,

- YMETh IUIAHUPOBATH M BBHITIOJNHATH XHMHYCCKHNA IKCTICPUMEHT
(mpeBpateHus
MOJYYCHHE JTHJICHa M HM3YyUYE€HHE €Tr0 CBOWCTB, KaueCTBEHHBIC
KpaxmaJ, YKCYCHYIO
JIeHarypauus O€NKOB NpHU HarpeBaHUM, IBETHbIE peakUuu
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpPEACIAThH
Cpely BOJHBIX pacTBOPOB, KaueCTBEHHbIE PEaKIMU Ha CyIbdart-,
KapOOHAT- M XJIOPUI-aHHUOHBI, HAa KAaTHOH aMMOHWHs;, pellaTh
SKCIIEPUMEHTAJbHbIE  3aJaud 10
"Hemeramnsl") B COOTBETCTBHM C IpaBHJIaMU
0e30MacHOCTH MpH 0OpallleHuu C BEHIeCTBaMH U J1a00paTOpPHBIM
000py/ZI0BaHUEM; TMPEJCTaBIATh  PE3yJAbTaThl

OpraHu4eCKuXx BCHICCTB TIIPpH HArpeBaHUU,

p€akin Ha  aJdbJACTUABI, KHCIIOTY,

TemMaM "Metamel" U

TCXHHUKU

XUMHYECKOT'O
OKCIICpUMCHTA B (I)opMe 3aIIucCu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX

peaKI_II/Iﬁ n (I)OpMYJ'II/IpOBaTB BBIBOJABI Ha OCHOBC JOTHX
PE3YyJIbTATOB;

-YMCTb CaMOCTOATCIBHO IJIAaHUPOBATb n IIpOBOANUTDH
XUMHUYECKUMN OKCIICPUMCHT (HOJ'Iy‘ICHI/Ie U HU3Y4YCHHUC CBOICTB
HCOPraHNYCCKUX M OPraHUYCCKUX BCHICCTB, KaUCCTBCHHLIC
pcaknuun YrJIeBO4OpPOJA0B Pa3INYHBIX KJ1aCCOB n
KHUCIIOPOACOACPKAIINX  OPraHUYCCKUX BCIICCTB, peUicHuc

10




OBaanenue
JNefiCTBUAAMU:
') NPHHATHE ce0s1 M APYTUX JI0/Ieii:

- NPUHUMATh MOTHUBBI W AapPryMEHTBHI JPYrUX JIOACH Mpu

YuuBEpcaJdbHbBIMHU PEryJIsATUBHBIMU

AHaAJIU3€ PE3YJIbTATOB EATEIBHOCTH;

- IPU3HABATh CBOE MIPABO M MIPABO JIPYTUX JIO/ICH HA OMINOKH;
- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUH IPYTOro
YEJI0BEKa;

HKCTIIEPUMEHTANIBHBIX 33/1a4 10 PACIO3HABAHUIO HEOPTaHUYECKUX
¥ OPraHUYECKUX BEUIECTB) C COOIIOIEHUEM MPaBUII OE3011aCHOTO
oOpaleHus ¢ BEIIeCTBAaMU M JIAOOPAaTOPHBIM 00OpPYyIOBaHUEM,
dbopmynupoBaTh  IENIH
pa3nuuHOl (hopMe pe3ylbTaThl IKCIIEPUMEHTA, aHATM3UPOBATH

HUCCICA0BaHUsd, mpeaoCTaBJIATb B

OLCHUBATDb UX NOCTOBCPHOCTD,

OK 07.
ConelicTBOBATH
COXPaHEHUIO
OKpYKarolleu cpebl,
pecypcocOepekeHHIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

B 00s1acTHIK0JIOIrMYECKOT0 BOCTIMTAHUS:

- c(OpPMUPOBAHHOCTh IKOJIOTHYECKOM KYIbTYpPHI, TOHUMAHHE
BIIUSAHUA COMUAJIBHO-3KOHOMHUYCCKUX ImpoueccoB Ha
COCTOSIHME TPHUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
J100aTFHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM;

- IUTAHUPOBAHUE U OCYIIECTBIICHUE JCUCTBHUI B OKPYKAIOLIEH
Cpele Ha OCHOBE 3HaHMS ILeJIe YCTOWYMBOTO pa3BUTHS
YeJI0BEYECTBa;

AKTMBHOE  HENpUsTHE  JEHCTBUH,
OKpY>Karollen cpene;

- YMCHHEC IMPOTrHO3UPOBATH He6HaFOHpI/I$ITHBIe OKOJIOTHYCCKHUEC

MPUHOCSIIAX  BPe.

MOCJIEACTBUS NIPEANPUHUMACMBIX JICUCTBUH, MPEIOTBPAIIATh
UX;

- paclmMpeHHe OmbITa JICATCIBHOCTH  SKOJOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIaJICHHE HaBbIKAMU Y4eOHO-HCCIEA0BATEIbCKOM,

HpO@KTHOfI U COLIMAIbHOU JCATCIIBHOCTH,

- chopMUPOBATh MPEACTABICHUS: O XUMUYECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOU KapTHUHBI MUPA, POJIU XUMHUU B MO3HAHHUU
SIBJICHUH TIPUPOJBI, B (DOPMUPOBAHUHM MBIIUICHUS U KYIbTYPhI
JTUYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOI
JUTSL  PEIICHHS IKOJIOTUYECKU

MPAKTUICCKUX 3aaa4 n

000CHOBaHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO M TIPHUPOIHOM
cpere;

- yMeTh COOJI0JIaTh TpaBUJia SKOJIOTHYECKH IIeJIeco00pa3HOTo
NOBEJCHUS B OBITY W TPYAOBOM MAEATEIBHOCTH B IEISAX
COXpaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOMICH MPHUPOIHOMN
Cpellbl;  YYUTHIBATh Ha
OpPraHW3Mbl  OINPEJICIICHHBIX  BEIIECTB,
MoKa3aTess MPeeIbHON TOMyCTUMON KOHIICHTPAIIHH;

OITaCHOCTbH BO3I[eI\/'ICTBI/IH JKUBBIC

IOHUMAsl  CMBICI
- yYMeTb IPOrHO3UpPOBaTh, AHAIW3UPOBATh M OLEHUBATH C
HNO3UIMNA 3KOJOIMYECKOW 0€30MaCHOCTH MOCIEICTBHS OBITOBOM
U IPOU3BOJICTBEHHON JEATENbHOCTH YEJIOBEKAa, CBSI3aHHOM C
nepepaboTKOM BEIECTB; UCIOJIb30BaTh MOTYUYEHHbIEC 3HAHUS JJIS
OPUHATUS TPaMOTHBIX pELIeHUH MpobieM B
CBSI3aHHBIX C XUMHUEH;

- YMETb OCO3HaBaThb OIIACHOCTb BO3JCUCTBHA HA JKHUBbBIE

OpraHnu3MbI OIMPCACIICHHBIX BCIICCTB, IHOHUMasn CMBICJI

CUTyalusXx,
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MoKa3areysl MpPEdeiIbHOM  JOIMYCTUMOM  KOHUEHTpauWHh, U
MOSICHATh ~ HAa  MPUMEpax  CIOCOOBI  YMEHBIICHUS U
MPEJOTBPALLICHUS] HMX BPEAHOTO BO3JCHUCTBUS HA OpPraHU3M
YeJI0BEeKa.
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[1K 6.2. OcCylIecTBIATh  TEKylLlee I[IJIaHUPOBAHUE, KOOPAMHALUIO JIEATEIbHOCTU

[1K 6.3. MOAYMHEHHOTO TMEpCOHaja C Y4eTOM B3aUMOJCHCTBUSL C  JPYTHMH

K 6.4. MO/Ipa3/IeIeHUSIMU.

K 6.5. Opranu3oBath pecypcHoe oOeclieyeHue JACSITeNbHOCTH IMOJYUHEHHOTO
MepcoHaa.

[1K 7.1

OCyIIECTBIATh ~ OPraHM3alMI0 W KOHTPOJb  TEKyHIeW  JesTeIbHOCTH
10 JYUNHEHHOT'O NIEPCOHAIA.

OcCylIecTBIATh HHCTPYKTUPOBAHUE, 00yUEHHE TIOBAPOB, KOHIUTEPOB, MIEKapeil
U IpYTUX KaTeropuii pabOTHUKOB KyXHHU Ha pabouem MecTe.

[ToarorasiuBaTh pabodee MeCTo, 000PYAOBaHUE, CHIPbE M MaTEPUAIIbI IS
00pabOTKH CHIPBSI, MPUTOTOBJICHUS OJIFO/I, 3aKYCOK B COOTBETCTBUU C

MHCTPYKLUU.

JIMYHOCTHBIE Pe3yJIbTAThI

- MMOHUMAIOIIHKA TIPOPECCHOHANIbEHOE 3HAYCHUE OTPACTH, CHEIUATBHOCTH ISl COIHABLHO-
SKOHOMHUYECKOTO U HAYYHO-TEXHOJIOTHUYECKOTO Pa3BUTHUS CTPAHbI

- OCO3HAHHO MPOSIBISIONIMN TPaXJAHCKYI0 AKTUBHOCTh B COLMAJIBHONW W DKOHOMHYECKOM
JKM3HU Ps3anckoii o0mactw.

- OCO3HAHHO MPOSBIISIIONINM HEPaBHOIYITHOE OTHOIIEHHE K BBIOpaHHOM MpodeccroHalbHOM
NESTETPHOCTH, TIOCTOSIHHO COBEPIICHCTBYETCS, MPO(PECCHOHATLHO PACTET, MPOCIABIISS

CBOIO CHICITHAILHOCTh

- obnamarommii  cPOPMHUPOBAHHBIMH ~ TIPEJCTABJICHUSAMH O 3HAUYEHWH W IICHHOCTH

CHEIUAaTLHOCTH, 3HAIONTUN M COOTIOAAIONINI TIPaBHIa U HOPMBI IPO(HECCUOHATTLHOM 3TUKH
- JEMOHCTPUPYIOIIUNA 3HAHUS 3CTETUUECKUX MPABUII U HOPM B MPO(ecCHOHAIBHOM KyIbType

CHelHaTbHOCTU

- WCIOJIb3YIOUIUI BO3MOXKHOCTH XYAOXECTBEHHONW M TBOPUECKOM NEATEIBHOCTH B LIEJSAX

CaMOpa3BUTHUS M pPeaTu3alii TBOPUECKUX CIOCOOHOCTEH, B TOM 4YHCIE B

poheccHOHaAIbHOM

JesITebHOCTH

- JNEMOHCTPUPYIOIIMKA  (U3UYECKYI0 TOJrOTOBICHHOCTh U  (U3UUYECKOE pa3BUTHE B

COOTBETCTBUU C TpeOOBaHUSIMHU OyayIIel MpodeccnoHaNbHOM e TEIbHOCTH ClIEHUATLHOCTH

- MPUMEHSIONINNA 3HaHHUA O HOPMax BBIOPAaHHOU CIleNUalIbHOCTH, BCEX ee TpeOoBaHUil U

BBIPQXKAIOIIMN TOTOBHOCTh pPEaJbHO y4acTBOBaTh B MPO(GECCHOHANBLHOW JAEATENbHOCTU
B COOTBETCTBUU C HOPMATUBHO-IICHHOCTHON CHCTEMOM

— TOTOBBINM K OCBOGHHIO HOBBIX KOMIIETEHITUI B podeccnoHalbHOM oTpaciu

— o0mnafarouii 3HaHUSAMU TEXHUUYECKOU IKCIUTYaTallui U 00CTy)KMBaHUS, PEMOHTY,

MOHTa)Xy, IPOrPAMMUPOBAHUIO M TMPOCKTHPOBAHHIO YCTPOWUCTB, HpHOOPOB, 00OpYyIOBaHMUS,

MaIllMH Y YCTAaHOBOK B Pa3JIMYHbBIX OTPACIISIX TPOMBIIUIEHHOCTH B paMKaX CHEUAIbHOCTH

- 001a1ar0UH3HaHUIMHIOTEXHUUIECKUXYCTPOMCTBAX, MXCBONUCTBAX, IPUHITUIIAXPAOOTHIB

paMKax CHelHabHOCTH

- OTBETCTBEHHO MOJXOASIIMNA K PAlMOHAIBHOMY MOTPEOJICHHUI0 SHEPTUH, BOJBI M JAPYTHX

MIPUPOIHBIX PECYPCOB B )KM3HU B paMKax 00ydeHHUs U MPo(ecCHOHANbHON JeITebHOCTH

- MOHUMAIOIIMKA OCHOBBI KOJIOTUYECKON KYJIBTYphl B MPO(PECCHOHATBHON NEesTeIbHOCTH,

oOecrieunBaromieil  OTBETCTBEHHOE  OTHOLIEHHWE K  OKpYXKalolled  coluaibHO-

IIPUPOTHOM, IIPOM3BOJCTBEHHON CPeJie U 310POBBIO.
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2. CTpyKTYypa M coJiep:kaHue 0011e00pa30BaTeIbHON JUCHHIIMHBI « XUMHUSD)

2.1. O0beM JUCHUILIMHBI M BBl y4eOHOH padoThl

Bua yueOHo# paGoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHoBHOe coep:KaHue 134
BT. U..

TEOpeTUYECKoe 00yIeHne 18
IIPAKTHYECKUE 3aHATUA 74
B T.4. CAMOCTOATEIbHas paboTa 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COAepKaHUe 40
NMPUKJIATHOTO0 MOYJIfA)

B T. 4.

TEOpPETHYECKOE 00yUeHHE 20
MPAKTUYECKHUE 3aHATHS 20
IMpome:kyTouHast aTTecTAUsI(KOHCYJIbTAIMH M YK3aMeH) 4+6
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3esioB U TeM JIa00paTOpPHbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJHOH MO1Y./1b 4YacoB | KOMIIETEHUHH
1 2 3 4
OcHoBHOE coep:KaHue 102
Pa3nes 1. OcHOBBI CTpPOEHHS BellecTBa
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
Crpoenue IpakTuyeckune 3anaTuss CoBpeMeHHasi MOJIENIb CTPOEHHUS aToMa. DJIEKTPOHHAsI KOHPUTYpaIus aToma. 2
aTOMOB Kiaccudukarusi XUMUYECKHX JIEMEHTOB (S-, P-, d-21eMeHThI). BajeHTHBIC 21IeKTPOHBI. BaeHTHOCTS.
XUMHUYECKHUX DNeKTpOoHHAas MIPUPOJIa XUMHYECKOU CBSI3H. DJIEKTPOOTPULIATETLHOCTh. KoBaneHTHas CBSI3b, €€
JJIEMEHTOB U Pa3HOBUIHOCTU M MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO-aKIENTOPHbIHN). oHHAs CBSI3b.
npupozaa Merammueckas cBA3b. Bogopoanas cBA3b. MeXMOIEKYIAPHBIE B3aUMOIECUCTBUS.
XUMUYECKON N3oTomnbl, 0CHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIU3aliis aTOMHBIX OpOUTasie.
CBA3U Pemenne npakTuyeckux 3aJjaHUil Ha COCTaBIEHUE JIEKTPOHHO-Tpaduueckux GopMyi aieMeHToB 14
MIEPHO/IOB.
IIpakTHyeckune 3aHATHA Penienne 3ajaHnii Ha UCIIOJIB30BAHNE XUMHYECKOM CUMBOJIMKM U HA3BaHUU
COEIMHEHUI IO HOMEHKJIATYPE MEXKTYHAPOJHOTO COI03a TEOPETUUECKON U MPUKIIATHOM XUMUH U 5
TPUBUAIBHBIX HA3BAHUMN I COCTABIICHUSI XUMUYECKHX (DOPMYIT IBYXaTOMHBIX COSAMHEHUHN (OKCHIIOB,
cynbGUI0B, THAPUAOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COCAUHEHUN OTIEIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 4 OK 01
ITepnoguyeckuii | Teopernuyeckoe o0ydeHHe 2 OK 02

3aKOH U Ta0iuia
J.1.MeHpaeneeBa

Ilepuoanueckas cucteMa xumudeckux 3semMeHToB J[.1. Menaeneepa. ®U3n4ecKuil CMBICIT
[Tepuoanueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX

QJICMCHTOB, O6p213yeMbIX HUMH IMPOCTBIX U CJIOKHBIX BEHICCTB B COOTBCTCTBUU C ITOJIOKCHUCM XUMHNYCCKOI'O
3JICMCHTA B HepI/IO,HI/I‘IGCKOﬁ CHCTCMC. MI/IpOBOB?»peH‘leCKOG 1 HAaYYHOC 3HAUCHUC HCpI/IOI[I/I‘leCKOFO 3aKOHa

J.1. Menaeneesa. [Ipornosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKUX JIEMEHTOB.
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IpakTHyeckne 3aHATHSA PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHHI Ha
XapaKTepHU3aIUI0 XUMHYECKUX JIEMEHTOB «MeTaminueckre / HeMeTaILTNYeCKUe CBOMCTBA,
3NEKTPOOTPUIIATEIBHOCTD U CPOJACTBO K DJIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C UX
BHCKTpOHHI)IM CTpOGHI/ICM U ITOJIOKCHHUEM B HepHOILHHGCKOﬁ CUCTEMEC XUMHNUYCCKHUX BJICMCHTOB I[I/I
MeneneeBay.

Paznen 2. XumMnueckne peakuumn

Tema 2.1.Tumsl
XAMHYECKUX
peakuui

OcHoBHOE€ CoacpKaHue

Teopernyeckoe o0yueHue

Knaccmbm(aum[ M TUIIBI XUMHWYCCKUX peaKuHﬁ C Y4aCTUECM HCOPraHM4YCCKHUX BCIICCTB. KonmnuecTBennnie
OTHOIIEHUS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHLI B XUMHUHU U PpacCUYCThI IO YPAaBHCHHUAM XUMHUYCCKHUX
peakuuii. Monb Kak eAMHMIIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpPaHEHUsI MacChl U
sHeprur. 3akoH ABorapo. MomsipHbIid 00beM ra3oB. OTHOCHTEIbHAS TIIIOTHOCTH Ta30B.

IpakTHyeckue 3ausaTHs Peakimy KoMIJIEeKCO0Opa30BaHMs C YIaCTHEM HEOPraHUYECKUX BEIIECTB (Ha
MpUMepe THIPOKCOKOMIIIIEKCOB IMHKA U aTFOMUHUS).

CocraBiieHHE YpaBHEHUHN peakiuii COSAMHEHUS, Pa3JIOKEHUs, 3aMEIIeHUsI, 0OMeHa. Y paBHEHUS peaKIuii
rOpeHusi, HOHHOTOo 0OMEHa, OKHCIIEHUS-BOCCTAHOBIICHHSI.

HpaKaneCKne 3aHATHS PacdeT KoJIMYeCTBEHHBIX XapaKTCPUCTUK UCXOJHBIX BCHICCTB U MMPOAYKTOB
pEaKIuu. PacueT konmdecTBEHHBIX XapaKTCPUCTUK MMPOAYKTa pCAKIIUKU COCAUHCHU, €CJIN OOJHO M3 BEIICCTB
JaHO B HM30BITKE U/UIH COACPKUT IPHUMECH.

Pacuer MaccoBoii i 00bEMHOM J0JIM BBIXOJa IMPOAYKTA pCaKIUHU COCAUHCHHNA OT TCOPETUIYCCKHU
BO3MOKHOTI0. PacueT 00beMHBIX OTHOIIIEHHH ra30oB. PacueT Maccel (O6’BCM, KOJIMYCCTBO BCHICCTBa) IMPpOAYKTAa
pE€aKknuu, €CJIM OJHO U3 BEIICCTB JJaHO B BUAC paCTBOpa C OHpGI[GJ'IGHHOfI MaccoBOM ,HOJIGI;'I pPacTBOPEHHOI'O
BCIICCTBA.

HpaRaneche 3aHATUA ypaBHeHI/IH OKHCJICHUA-BOCCTaHOBJICHUS. CTeneHb okuciieHuss. OKUCINTEIb 1
BOCCTaHOBHTEIb. OKHCIUTEIBHO-BOCCTAHOBUTEIBLHBIC PCaKmuu B IpUPOAC, IIPOU3BOACTBCHHLIX ITPOLIECCAX U
KUBHCACATCIIbBHOCTH OPraHu3MOB. OKMCIIUTEIbHO-BOCCTAHOBUTEIIbHEIN noTeHOral CpCabl. CocraBiieHue u
YpaBHHUBAHUC OKHUCIUTCIIbEHO-BOCCTAHOBUTCIIbHBIX peaKI_lI/Iﬁ MCTOAOM 3JICKTPOHHOT'O Oananca. TunuuHbIe
HCOPraHN4YCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 9J'IeKTpOJ'II/13 PacTBOPOB U pacCIlyiaBOB CoJIeH.

OK 01

Tema 2.2.
DNeKTpoNUTHYECKa

OcHoBHOE conepkaHue

Teopernueckoe o0yuenune

OK 01
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s IUCCOLIMALNAS U
UOHHBIN 00OMeH

Teopust ameKkTpoIuTHYECKON aucconuarmu. Peakiiuu noHHOTO oOMeHa. CocraBiieHHE peakluii MOHHOTO
oOMEHa IyTeM COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUI.

IpakTuyeckue 3ansiTus ['unponms coneil. 3HadeHre TUAPOIN3a B OMOJOTHYECKUX 0OMEHHBIX MPOIIeCccax.

[IpumeHneHue ruipoau3a B IPOMBILLIIEHHOCTH. 2

IpakTuueckue 3auaTusa VccienoBanue cpeapl pacTBOPOB COJICH, 0Opa30BaHHBIX CHIBHBIMH M CIAOBIMH

MPOTOJIMTAMH, H UX PEAKLIUI C pacTBOpAMH IIEJI0uN U KapOoHaTta HaTpusi. COCTaBIIEHHE PEaKIMii THIPOIH3a 2

COJIEH.
Paznea 3. CTpoeHne 1 cBOICTBA HEOPTaHMYECKHUX BellleCTB
Tema 3.1. OcHoBHOE coep:kaHue 6 OK 01
Kiaccupurauus, | Teoperuyeckoe oGyuenne 2 OK 02
HOMCHKJIATYpa U ([TpenqmeT Heoprannyeckoil xumun. Bzaumocss3p Heopranndyeckux Bemniects. Kimaccudukanus
CTpOCHHUE Heoprannueckux Bemiects. [IpocTrie U cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOYKHBIX BEIIECTB (OKCH/IBI,
HCOPraHUYCCKUX  |THIPOKCUIBI, KUCIOTHI, COJIH).
BCILECTB IIpakTuyeckue 3auaTuss HoMmeHkaTypa u Ha3BaHHE HEOPTaHUYECKUX BEIIECTB UCXOS U3 UX XUMHUECKOU

(GbopMyITbl UM COCTaBIICHUE XUMUUECKON (GOPMYIbI HCXO/I U3 HAa3BaHMsI BELIECTBA 10 MEXIyHAPOIHON WU 2

TPUBHUAILHON HOMEHKJIATYypE.

IIpakTuyeckue 3aHATHS MeXMOJIEKYIISIpHbIE B3auMoAeicTBUsA. KpucTtamioruaparel. ArperaTHoie

cocTosiHus BemecTBa. Kpucrammueckue u amopgHbIe BElecTBa.

Tunbl KPUCTAIIMYECKUX PEHIETOK (aTOMHAsA, MOJIEKYJIsipHasi, HOHHAs, METaJUIMYeCcKas). 3aBUCUMOCTD 2

(bu3MYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIIMYECKON pemeTku. [IpuunHbl MHOr0OOpa3us BEIecTB.

CoBpemMeHHbIE TPEACTABICHUS O CTPOCHUM TBEPHAbIX, JKUIKUX M Ta3000pa3HbIX BemiecTB. JKuakue

KPHUCTAILIBIL.
Tema 3.2. ®uzuko-| OcHOBHOE coIep:KaHNe 12 OK 01
XUMHUYECKUE IpakTHYecKHe 3aHATHS OK 02
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CBOMCTBA Mertamnel. OOmue (uznyeckne M XUMHUYECKHE CBOMCTBA MeTauioB. CrnocoObl MoyydeHHs. 3HAYCHHE
HEOPraHMYECKUX |METAJUIOB M HEMETAJUIOB B IIPUPOJE U KU3HEACATEIBHOCTU 4YeJI0BEKa U opraHu3MoB. Kopposus meramios:
BEIIECTB BH/JIbl KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH.
Hemeramner. Obniue pusnyueckne U XAMUYIECKHE CBOMCTBA HEMETAIUIOB. TUITMYHBIE CBOMCTBA MeTayioB 1Y —
YII rpynn. Kiaccudukanus u HOMEHKJIATypa COEAMHEHMH HeMmeTasioB. KpyroBopoTbl OHMOTEHHBIX
3JIEMEHTOB B IIPUPOJE.
IpakTHYyeckne 3aHATUS XMMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHUJIOB,
TUAPOKCUOB, KUCIIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJHBIX COETMHEHU M, BEICHINX OKCUJIOB M TUAPOKCHUJIOB.
IpakTuyeckne 3ausiTusa COCTaBJICHHE YPAaBHEHUM XUMUYECKUX PEAKIIMM C YIaCTHEM MPOCTHIX M CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHJIOB METAJIJIOB, HEMETAINIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHUYECKHUX
KHCJIOT, OCHOBaHHM 1 aM(OTEPHBIX THAPOKCHIOB, HEOPTaHUUECKHUX COJICH, XapaKTepU3YIOIINX X CBOWCTBA.
IIpakTHyeckue 3aHATHSA PenieHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3a/JlaHUM Ha CBOWCTBA U
MIOJy4eHUE HEOPTraHNYECKNUX BEUIECTB.
IIpakTnuyeckne 3ansitus VccnenoBanue ¢QU3MYECKHMX U XUMUYECKUX CBOICTB METAIJIOB U HEMETAJUJIOB.
Pemrenne skcnepuMeHTaIbHBIX 3a7a4 MO CBOMCTBAM XMMHMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJUIOB, IO
pacIo3HaBaHUIO U MOJIYYEHHUIO COEMHEHUI METAJNIOB U HEMETAJUIOB.
Tema 3.3. OcHOBHOE co/lep:KaHue OK 01
[TpoussoacTBO Teopernyeckoe odyuenue OK 02
HCOPraHM4eCKux  (OOmue MpeICcTaBiICHUs] O MPOMBIIIICHHBIX CIOCO0aX MOJIydeHUS XMMHMUYECKHUX BEIIECTB (HAa IpUMepe
BCIICCTB. MIPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI).
3Ha4yeHue u Uepnasa u 1nBerHas Metanyprud. [Ipakthueckoe NpUMEHEHHUE BJIEKTPOIM3a I MOJYYCHHUS HIETOYHBIX,
NPUMCHCHHUC B IET0YHO3EMEJIbHBIX METAIIOB U AIFOMUHMS. CTEKJIO ¥ CUJIMKATHAS! IPOMBIIIICHHOCTD.
ObITY U Ha [IpoGnema 0TX0A0B U MOOOUYHBIX TPOAYKTOB.
HIPOU3BOJICTBC IpakTuyeckue 3aHsaTHA PellicHre IPaKTHKO-OPUECHTHPOBAHHBIX 3aJaHHIi O POJIM HEOPraHUYECKON XUMUHU
B OTpaciey MUILEBON TPOMBIILIEHHOCTH
Pa3nean 4. CTpoeHue U CBOICTBA OPraHN4eCKHUX BeleCTB
Tema 4.1. OcHoBHOe coepxaHue OK 01
Knaccudpukanus, | Teopermueckoe o0yuenue

18




CTPOCHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIICCTB

[Ipeamer opranndeckoi XuMun. B3anMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

XUMHYECKOE CTPOCHUE KAK MOPSATAOK COSUHEHHSI aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIEHTHOCTU. OCHOBHBIE
IIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHUSl OpraHuyeckux coenumHeHudt A.M. byrneposa. YriepoaHslit
CKEJEeT OpraHUYecKOd MoJIeKynbl. MOJIeKyJIsipHbIE U CTPYKTypHbI€ (pa3BEpHYTbIE, COKpAILEHHBIE)
XHUMHYECKUE (DOPMYIIBI.

IIpakTnyeckue 3aHATUS 3aBUCUMOCTb CBOWCTB BELLIECTB OT XUMHUUYECKOTO CTpOEHUs MoJiekyil. M3omepus u
M30Mephl (CTPYKTYypHas,reoMeTpudeckast (Luc-TpaHc-uzomepus). KpaTtHoCcTh XUMUYECKOHN CBS3H.

[lonstne o ¢ynkuuoHanpHoM rpynme. IlpuHIUNB KIacCUPUKAMM  OPraHUYECKUX COEIUHEHM.
MexiyHapoaHass HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATYphl OPraHU4eCKUX COeTMHEHUM.

IpakTHyeckune 3anaTuss HomeHknaTypa opraHi4ecKuX COSTMHEHHU I OTIACIBbHBIX KJIACCOB (HACHIIIIEHHBIE,
HEHACHIIIIEHHBIE U aPOMATHYECKUE YTIIEBOI0PO/IbI, CIIUPTHI, (PEHOJIBI, alTbJIETH/IbI, KETOHBI, KApOOHOBHIC
KHUCJIOTHI ¥ Jip.) COCTaBJICHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHMYECKUX BEIIEeCTB
OTJEJBHBIX KJIACCOB, UCMOJIb3Yys MX Ha3BaHUS M0 CUCTEMAaTUYECKON HOMEHKJIaType. PacueTsl mpocTenieit
(hopMyITBI OPraHNYECKON MOJIEKYIIBI, UCXOS U3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CsolicTBa
OpraHUYECKUX
COEUHEHUN

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yuyenne OUZUKO-XUMHYECKHE CBOWCTBA OPraHUYECKUX COCIUHEHUH OTAEIbHBIX
KJIaccOB (0COOCHHOCTH KiIacCH(PHMKAIMA U HOMEHKJIATYPhl BHYTPH KJacca; TOMOJIOTHUECKHH psii U o0IIas
dhopmyna; nzomepus; GU3NUECKUe CBOWCTBA; XHMUUECKHE CBOMCTBA; CITIOCOOBI MOTyUEHU):

— TpelenbHbIE YrieBojoponabl. ['opeHue MeTaHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TeIlla B
MIPOMBIIIJIEHHOCTH U ObITy. CBONCTBA MPHUPOAHBIX YIIEBOJAOPOOB, HAXOKICHHE B IPUPOJIE U MPUMEHEHHE
AJIKaHOB;

— HempeeNnbHble U apoMaTHUecKue yrieBoopoabl. [lonnMepusanus 3TueHa Kak OCHOBHOE HaIlpaBJICHUE
€ro HCIOJIb30BaHMs. ['opeHue aneTuineHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHU JJIsl CBapKu U
PE3KH METaJIOB;

OK 01
OK 02
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— KHCTIOPOJICOACPKAINE COCAMHEHUS (CHUPTBI U TPOCThie 3PUPBI, (PEHOJBI, ambAETHABl U KETOHBI,
KapOOHOBbIE KHCIOTHI M HUX NpPOHU3BOJHBIC). [IpakTHueckoe NPUMEHEHHE ATUJICHIJIMKOJNA, TIIHIEpUHA,

¢denona. IlpumeHenne ¢dopManbaeruia, ameraibIeruia, YKCYyCHOW KHUCIOThL. MpUTa Kak COJM BBICIIHX

KapOOHOBBIX KUCJIOT. MoOOIIKEe CBOWCTBA MbLJIa;
— a30TcoepKAIINAC COCTUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCITKH).

IpakTuyeckue 3ansaTusa Knaccudukanms m 0COOEHHOCTH OpPraHMYECKUX peakiuii. PeakimoHHbIe IEHTPHI.
Panukaisl. [1lepBoHavanbHbIE TOHATHS O TUIIAX M MEXaHU3MaX OPraHUYECKUX PEaKIIMil.

IIpakTuyeckue 3auATHs Penenne nenoyek npeBpanieHruil Ha TeHETUYECKYIO CBSI3b MEXAY KlacCaMH
OPraHMYEeCKUX COCTMHEHUH ¢ COCTABJICHUEM HAa3BAHUI OPraHMYE€CKUX COCAUHEHHI MO0 TPUBUAIBLHOW WU
MEKIyHAPOJHOM CHCTEMaTU4EeCKOM HOMEHKIIAType. Pemenne pacyeTHbIX 3a/1a4 [0 YPaBHEHUSAM PEAKLIHUM C
Y4acCTHEM OPTraHMYECKUX BEIIECTB.

Tema 4.3.
Oprannueckue
BEIeCTBA B
JKU3HEACATCILHOCT
M 4eJOBEKa.
[TpousBoaCTBO 1
MPUMEHEHHE
OPraHN4eCcKUX
BEIIIECTB B
MPOMBIIIIIEHHOCTH

OcHoBHOE conepxaHue

IIpakTHyeckue 3aHATHS

buoopranmnueckue coequnenus. [Ipumenenue u 6uonorunyeckas poJib yriieBoJaoB. OKHCIEHHE YIIIeBOJOB —
HCTOYHUK SHEPTUU )KUBBIX Oprann3MoB. O0nacTu NpuMeHeHus: aMuHOKHUCIOT. [IpeBpatienust 6enKoB MU
B opranusme. buonornueckune ¢yHkiuu OenkoB. buomornmueckue ¢GyHKIUU XupoB. Ponb opranudeckoit
XUMUH B PEIICHUU TPOOJIEM MMHIIEBOM 0€30MTaCHOCTH.

HyxknenHnoBbie KUCTOTHI: cocTaB U cTpoenue. CTpoeHue HykieoTn10B. CocraB HykiaenHOBBIX kucioT (JIHK,
PHK). Posib HyKJIEHHOBBIX KHCJIOT B KU3HEACATSILHOCTH OPraHU3MOB.

[Ipou3BOICTBO OpraHMYECKHUX BEILECTB: IMPOM3BOACTBO MeTaHOIa, nepepaboTka Hedtu. [loamdTunen kak
KPYITHOTOHHAKHBIM TMPOAYKT XMMHUYECKOTO TMpou3BojAcTBa. I[lpumenenue stuneHa. I[IpousBoactso u
MIPUMEHEHHE KayuyKa U PEe3HHBI.

CuHTeTHYeCKHEe M HCKYCCTBEHHBIE BOJIOKHA, HMX CTpPOCHHE, CBOMCTBA. [IpakTHueckoe HCIONIb30BAHHE
BOJIOKOH. CHHTETUYECKHE TUICHKH: U30JIALHUS 711 TPOBOJAOB, MEMOpPAHbI sl OIPECHEHUSI BOJIbI, 3aII THBIC
IUICHKU JJIsi aBTOMOOWIJIEH, IUIACThIpU, XUPYprudeckue TMOBs3KA. HoBbIE TEXHOIOTHM JallbHEHIIETo
COBEPIICHCTBOBAHUS MMOJIMMEPHBIX MaTEPHAIIOB.

OK 01
OK 02
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IpakTuyeckue 3ansTUsA Posib opraHnvyeckoil XUMHUH B PELICHUN MPOOJIEM SHEPTETHUECKOM Oe30MacHOCTH,
B Pa3BUTHUU MEAULIMHBI, CO3JaHUH HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB SHEPTUH (A1bTEpPHATUBHbBIC
HCTOYHUKHU SHEPTUM).

Pemenue npakTuko-OpueHTUPOBAHHBIX 3a/1aHUM 10 COCTABJIEHUIO XUMUUYECKUX PEAKLINUN, OTPAKAIOIINX
XMUMHMUYECKYI0 aKTUBHOCTh OPraHUYECKUX COEIMHEHUH B pa3IM4HbIX cpeliax (IPUPOJAHBIX, OMOIOTHUECKUX,

TEXHOT€HHBIX).
Paspean S. KuHerudeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKHUX peaKkui
Tema 5.1. OcHOBHOE coep:KaHue OK 01
Kunernueckue IIpakTnueckue 3ansTus XuMudeckue peakuuu. Knmaccudukanus XMMHUECKHUX peakluid: 1mo (asoBomy OK 02
3aKOHOMEPHOCTH cocTaBy (TOMOTEHHbIE U TETEpOreHHbIE), IO HCIOJIb30BAHUIO KaTajau3aTopa (KaTaJIUTUYECKHE U
IIPOTEKAHUS HEKaTaJIUTHYECKHUE).
XUMHYECKHUX CKopoCTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iMuYHbIX (HaKTOPOB: MPHUPOABI PEATUPYIOIMIMX BELIECTB,
peaxiuii KOHLIEHTPALlMK pearupyrouux BelecTs, Temrneparypbl (mpaswio Baut-I'odda), miomanu peakumoHHON
ITOBEPXHOCTH, HAJIM4MS KaTanu3aropa. Poap kaTaan3atopoB B IPUPOE U MPOMBIIIIIEHHOM MPOU3BOJICTBE.
OHeprusi akTUBAaIMHU. AKTUBHPOBAaHHBIN KoMIulekc. Karamusatopel um Katann3. Ponb karanm3atopoB B
NIPUPOJE U IIPOMBILIIIEHHOM IIPOU3BOJICTBE.
IIpakTHyeckne 3aHATHSA PenieHue NpakTUKO-OPUEHTHUPOBAHHBIX 33JaHHUI O POJU CKOPOCTH XMMHUYECKUX
peaKkuuii B OTpACIISIX MHILEBON MPOMBIILICHHOCTH
Tema 5.2. OcHoBHOE coep:KaHue
Tepmomnnamuueck | TeopeTuueckoe 00ydenne OK 01
ue Knaccudukanus XuMUYECKUX peakiuil: no TermioBoMy 3G GdekTy (3K30TepMUYECKHe, SHI0TEPMUYECKHE), TI0 OK 02
3aKOHOMEPHOCTH  |oOpaTUMOCTH (0OpaTuMBbie U HeoOpaTuMebie). TermnoBbie 3PPEKTh XUMUYECKUX peakiuid. TepMOXuMHUIECKUE
NPOTCKaHUA ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMHUYEeCKOe PaBHOBECUE U €r0 CMEIIEHHE MO JCHCTBUEM pa3iINuHbIX
XAMHUYCCKAX (akTopoB (KOHIICHTpAIUsl PEareHTOB WJIM MPOJYKTOB pEakKlWH, JaBIIEHUE, TeMIlepaTypa) A CO3JaHUs
peakiLum. ONTUMAJbHBIX YCIOBUM MPOTEKAHUSA XUMUYECKUX IIPOLIECCOB.
PasHosecne IpakTuueckue 3ausTus [loHsaTre 06 SHTAIBIMK U SHTpoIuK. DHeprus ['u66ca. 3akon [ecca u cencTBus
XUMHUUYECKUX

u3 Hero. Pob cMeneHus paBHOBECHUSA B TEXHOJIOTHYCCKUX IIPOLIECCAX.
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peakuuit Ipakruueckune 3auaTusa.llpunnun Jle [larense. Bnusnue pa3nuyHbiX (GaKTOPOB Ha H3MEHEHHE

PaBHOBECHUS] XUMUYECKUX PEAKIIUIL.

3aKoH AEWCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO paBHOBecUs. PacueTbl paBHOBECHBIX KOHLEHTpaLUi

pearupymouux BeIEecTB U NPOAYKTOB peaknid. PacueTs! TenaoBoro aggexra peakimu.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha npuMmeHeHne npuHnuna Jle-Illarense nius HaxoXaeHUs

HaIpPaBJICHUS CMEIICHHs] PAaBHOBECUS XMMUYECKOH peakiuy U aHau3 (pakTopoB, BIUSIOMIMX HA CMEIECHHUE

XMMHUYECKOTO PaBHOBECHS.
Pazneua 6. JucnepcHbie cuCTEMBI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
JlucriepcHbie IpakTHyecKue 3aHATHS OK 02
CHCTEMBI 1 Hucnepcusie cucremsl. Komtonaasie cucreMsl. ICTUHHBIE pacTBOPBL. OK 07
(haxTopsI HX PactBopenne kak ¢Qusnko-xumudeckuit mnpouecc. PactBoprl. CrocoObl NpPUTOTOBIEHHSI PaCTBOPOB.
YCTONYHUBOCTH PactBopuMocTh. MaccoBast 10Jis1 pacTBOpEHHOro BeniecTBa. [IpenenbHo JOoMyCcTHUMBbIE KOHUIEHTPALMU U UX

HCII0JIb30BAHKE B OLIEHKE 3KOJOTMYECKON OE€30MacCHOCTH.

Knaccudukanus aucnepcHsix cucreM mno coctaBy. CtpoeHue u (GakToOpbl YCTOMYMBOCTH JUCHEPCHBIX

cucreM. Pacrno3HaBaHMe HCTHHHBIX pPacTBOPOB, KOJUIOMJHBIX PACTBOPOB M TI'pyOOJUCHEPCHBIX CHUCTEM.

Crpoenne wmnemsl. PaccemBaHme cBeTa NpuU NPOXOXKIEHUM CBETOBOIO IIydyKa 4YeEpe3 ONTHYECKH

HeoHOpoAHYIO cpeny (pddexra Tunmans).

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

IIpakTnyeckune 3aHATHA PelieHne NpPakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA JUCIIEPCHBIC

CHCTEMBI, MHCIIOJIb3yeMble B OBITOBOM U IPOU3BOACTBEHHOM [JEATEIBHOCTH 4YEJIOBEKA, C IO3MLUN

9KOJIOTMYECKOH 0€30M1aCHOCTH MOCIEACTBUI U I'PAaMOTHBIX peleHHH TPpoOIeM, CBA3aHHBIX ¢ XUMHUEH.
Tema 6.2. OcHoOBHOE co/lep:KaHue OK 01
Hccnenosanue Teoperndeckoe o0yueHune OK 02
CBOHCTB IpakTHyeckue 3aHATHSA [[pUroTOBICHHE PACTBOPOB 3a/JaHHOW (MOJIAPHOM) KOHIICHTpAUM (C MPAKTHKO-
AHACIIEPCHBIX OpPUEHTUPOBAHHBIMU BOIIPOCAMHU ), OTIPEJICIIEHUE CPEbl BOJHBIX PACTBOPOB.
CHCTEM UL UX IpakTuyeckue 3auaTus [IpurotoBneHne W W3yd4eHUE CBOMCTB AMCIEPCHBIX CUCTEM pa3HBIX BHUIOB:
MICHTHQUKAMK | cycriensin, SMy/IbCHH, KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX U KOJUIOMHBIX PaCTBOPOB,

BBISIBJIEHHE OCHOBHBIX Pa3IU4YUi MEXAYy HUMH.
Pazpea 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS HEOPTAHNYECKNX H OPTaHMYECKHUX BelleCcTB
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Tema 7.1. OcHoBHOE colep:kaHue 2 OK 01
OGHnapyxenue IpakTHyeckune 3aHATHS OK 02
HCOPraHUICCKUX | KayecTBEHHBIE XUMUYECKUE PEAKIIUH, XapaKTepHbIE Il OOHAPYKEHUSI HEOPTaHMUECKUX BEIIECTB (KAaTHOHOB
KaTHOHOB H ¥ QHHOHOB). 5
4HHOHOB CocraBieHue ypaBHEHHUH peakuuii oOHapyxeHus kaTuoHoB [-VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOU
Y MOHHOH (hopmax.
Peakinu 0OHApy)EHUST HEOPTAHNICCKUX BEIIECTB B PEATBHBIX 00BEKTaX OKPYKAIOMIEH CPEIbI.
Tema 7.2. OcHoBHOE coep:kaHue 4 OK 01
OOGnapyxeHue IMpakTuyeckue 3aHATHS OK 02
OPTaHIHICCKIX KadecTBeHHBIE XUMHUYECKHUE PEAKIINH, XapaKTEPHBIE [Tl OOHAPYKEHUS OTICIBHBIX KJIACCOB OPTraHUUYECKUX 5
BeIecTs COeMHEHU: (DEHOJIOB, aTbJCTHIOB, KpaxMalia, YKCYCHOW KUCIOThI, aMUHOKHUCIIOT | JIp.
OT/EIBbHBIX
KJIACCOB C
UCIHOJB3OBAHUEM | CapocTonTeLHASI paboTa JleHaTypamus GelKOB IIPH HArPEBAHHH, IIBETHBIE PEAKIHH GEIIKOB. )
KAHCCTBCHHDIX CocraBieHne KaueCTBEHHBIX PEaKIuii 00HAPYKEHNs OPraHNUeCKHX COeIMHEHNH OTAeNbHBIX KIaCCOB.
peaxuuit
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaHMe (COlepPKAHUE TPUKJIIATHOTO MOXYJIS) 40
Pa3nean 8. Xumusi B ObITY ¥ IPOU3BO/JACTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa 10 OK 01
Tema 8.1. OCHOBHOE Colep:KaHHe 10 OK 02
Xumus B ObITy 1 |[IpaKTHUeCKHe 3aHATHS 10 OK 04
HPOU3BOJICTBEHHOM | Jkoornueckas 6€30MacHOCTb MOCJICICTBHI OBITOBOM M IMPOW3BOJICTBEHHOM ACSITCIBHOCTH YEIIOBEKA, 6 OK 07
ACATCIBHOCTH CBsI3aHHAs C IepepabOTKOM BEIECTB; MOMCK U aHAJTU3 XUMUUYECKOW HH(POPMAITUU U3 pa3InIHbIX HCTOYHUKOB [K'6.5.
1€JI0BCKa (Hay4Has U yueOHO-Hay4yHas JIUTEepaTypa, CpeaCTBa MacCOBOM HH(pOpMaIH, ceTh IHTepHeT u apyrue). [K'7.1
Keiicol (¢ yuetom Oyayieit mpodeccuoHaIbHOM AesITeNFHOCTH) Ha aHaTu3 UH(OpMAILIUU O
MIPOU3BOJICTBEHHON EATENILHOCTH YEJIOBEKa, CBA3aHHOM C Mepepad0TKON U MOTy4eHHUEM BEUIECTB, a TAKKE C
9KOJIOTMYECKOM 06€30MacHOCTHIO.
IIpakTnuyeckue 3ausaTus: [IpeacraBnenne pe3ynbTaToB pelIeHHs KEHCOB (BBICTYIICHUE C MPE3EHTAIUEH ) 4
Pa3nen 9.1. UccnenoBanne 1 XuMH4YeCKHI aHAIN3 00beKTOB Onocdepbl 30
Tema 9.1.1. OcHoBHOE coaepkaHue 2 OK 01
OcHoBbI Teopernueckoe o0yueHue 2 1K 6.5.

23




nabopatopHoit K 7.1
IIPaKTUKHU B JlaGopaTopHasi mocyaa U XuMu4eckue peaktuBbl. OCHOBHBIE 1abopaTopHbIe onepanuu. Jlaboparoproe 5
npodeccroHalbHbI [000pynoBanue. TexHuka 6€30MacHOCTH U IIPpaBwiia padOTHI (TOBEACHUS) B 1a00OpaTOPUH.
X JabopaTopHsIx
Tema 9.1.2. OcHoBHOE coep:kaHue 12 OK 01
XUMUYCCKHUH Teoperuueckoe obGyuenue 4 OK 02
aHaju3 mpoo BOJIbI Krnaccudukarust mpo0 BOJBI [0 BUAY U HA3HAUCHUIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBa. OK 07

OpraHosienTHYECKHE CBOMCTBA (3amax, Mpo3pavyHOCThb, IBETHOCTh, MYTHOCTb) BOAbI. KUCIOTHOCTD 1 4 1K 6.5.

LIEJIOYHOCTh BOJIBL. pH cpenbl 1 MeTob! ee onpeneneHus. JKecTKocTb BOAbl M METObI €€ ONPEIEIICHUS. HK7.1

Cy1HOCTh METOJJa TUTPOBAHUSL.

IIpakTnueckue 3auaTHA: BUbl ®KECTKOCTH BOIbI (BpeMEHHas U MOCTOsIHHAS ). KeCTKOCTh BOJIbI Kak

MIPUYKHA BbIMAIEHUSI 0CAIKOB WK 00pa30BaHUs COJIEOTIONKEHHH, UIMEIOIIUX MECTO B OBITY U Ha 4

MIPOU3BO/ICTBE.

CocTaB coJeil, BBI3bIBAIOUINX KECTKOCTh BOIbl. XUMUYECKHE MPOIIECCHI, YCTPAHSIIOUINE KECTKOCTh BOJIBI.

IIpakTHYyeckne 3aHATHSA. YPABHEHUSI XUMUYECKUX PEAKIINM, WILTIOCTPUPYIOIIHUX IPOLECCHI, TPOUCXOIAIINAE

MIPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU U XMMHUYECKUMHU CIIOCOOAMHU. 4

Crioco0Ob! ycTpaHEeHUsI TTOCTOSIHHOM KECTKOCTH.
Tema 9.1.3. OcHoBHoOE coep:KaHue 12 OK 01
XUMUYECKUH Teoperndeckoe o0yueHune 4 OK 02
KOHTPOJIb Ka4eCTBA KayecTBEHHBI XUMHUYECKUI COCTaB MPOAYKTOB nuTaHus. BemlecTBa, Gpanbcudunupyronme IpoayKThl OK 07
[IPOAYKTOB MATaHMUS, U BEIIECTBA, 3arpsA3HAIOLIME TPOAYKTHl NUTaHusA. OnpeneneHue 3arpsa3HsaomuX XUMAYECKUX 4 LK 6.5.
IUTaHNA BEIIECTB B MPOAYKTaxX MUTAHUS, OTIPEACIICHNAE BEIIECTB, HE 3asBJIEHHBIX B COCTABE MPOJYKTOB MTUTAHUS. HK7.1

IIpakTHYecKkne 3aHATHS 8

Oprannueckue 1 HEOpraHM4eCKue BEeIIECTBA, BXOAIINE B COCTaB MPOAYKTOB nutanus. OnpeaeneHue

cocTaBa OJIIO/1 HA COJIEPIKAHUE MAKPO M MUKPOAJIEMEHTOB. M3yueHue mpeioKeHHBIX IperoaBaTeaeM 0o/

Ha MpeAMET XUMHYECKOT0 COCTaBa, ONpeIeeHue A0JIeH OT CYTOUHOM HOPMBI MaKpO U MUKPO3JIEMEHTOB B 8

yKa3aHHOM OJrozie.

Pemnrenne npakTMKO-OpUEHTUPOBAHHBIX 33]1a4 110 KYJIMHAPHOU TEMATHKE PA3IMYHbBIX TUIIOB.
Tema 9.1.4. OcHoBHOE conepkaHue 4 OK 01
VccnenoBanue TeopeTnueckoe o6y4enue 4 OK 02
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00BEKTOB . OK 04

Suochept! Y4ebHo-Hccae10BaTeIbCKH MPOSKT B 001acTH MccieoBanus 00beKToB duochepsr. O630p TeM yueOHO- OK 07
HCCIIEI0BATENILCKUX MTPOEKTOB. AJITOPUTM BBITIOJHEHUS TTpoekTa. OnpeaeneHne npo0iaeMbl HCCIIeA0BaHMS. 4 K 6.5
Mertoap! MOuCKa, aHaJIM3a 1 00pabOTKH WH(GOPMALIUU O IPOCKTE B PA3IUYHBIX HCTOUHUKAX. HK 71

IIpoMe:kyTouHasi aTTECTALUSA MO0 TUCHHUILIUHE (KOHCYJIbTALUM M IK3aMeH) 4+6

Bcero 144
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3. YciioBus peaju3anuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUTLTHHBI
3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4yeHUIo

Oo6opynoBanue y4eOHOro kabuHera (HarjsiiHble MOCOOUA): HaOOPHI IAPOCTEPHKHEBBIX
MOJIeNIed MOJIEKYJ, MOJENH KPUCTAIUIMYECKHX PEIIeTOK, KOJUICKIIMH MPOCTBIX M CIOKHBIX
BEIIECTB W/MIIM KOJUICKIIMK TOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEPAJoB, TalOnuia
MenneneeBa, yaeOHbie (GriibMbI, U(POBBIE 00pPA30BATEIHLHBIC PECYPCHI.

Texnnyeckue cpeacTtBa o0y4YeHHMs: KOMITBIOTED C YCTPOWCTBAMH BOCIIPOU3BEICHHS
3ByKa, TPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OJKPaHOM, MYIbTHUMEAMWHAS JIOCKa, YKa3Ka-
IIPE3EHTEP VIS PE3EHTALUH.

OGopynoBanue JadopaTopum M padouux MecT Ja0OpaTOpWMM: MEH3YPKH, THUIETKH-
KaIeJIbHUIBI, TEPMOMETPHI, MUKPOCKOTI, JIYIbI, MIPEIMETHBIE U MOKPOBHBIE CTEKIIA, TUIAHIIETHI
JUIS KamleNbHBIX peaknuid, (QUIbTpoBaNbHAs Oymara, TMPOMBIBAIKH, CTEKJISIHHBIE MPOOUPKH,
pe3nHOBBIE TPOOKH, (oHapuKH, HAOOP pPEAKTHBOB, CTEKJISSHHBIC IMaJIOYKH, IITATHBBI IS
MpOOHMPOK; MEPHBIE MIIMHAPHI, BOPOHKH CTEKIISTHHBIE, BOPOHKHU JIEUTENIbHBIC IHJIHHIPUICCKHIE
(50-100 wmut), cTymku ¢ mecTHKOM, (GappopoBbIe YalllKu, MUHIEThI, QUIBTPHl OyMaXkKHbIC, BaTa,
Mapisi, 4YacoOBbIE CTEKJIA, DSJICKTPOIUIMTKH, J1a00paTOpHBIE INTATHBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOJTY4YEeHHUs ra3oB (MM MpoOHUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTenu
TS IPOOUPOK, CKIISTHKH JUTSI XpaHEHUsI PEaKTUBOB, Pa3fdaTOYHbBIE JIOTKH; XHMHYECKHE CTaKaHbI
(50, 100 u 200 mu1); mMaTenu; NUHIETHI; TUTE€JIbHBIE IIUIIIbI; CEKYHIOMEPHI (TaliMephl), MEpHBIE
npooupku (Ha 10-20 mu1) m Mepubie koyiobl (25, 50, 100 u 200 M), BomsHas Oans (WiIn
TEPMOCTAT), CTEKJISHHBIC TMaJOYKH,; KOHWYECKHE KOJObI st TuTpoBanus (50 m 100 wmu);
WHIUKATOpHBIE TOJOCKM sl omnpeneneHus pH wu craHgapTtHas WHIMKATOpHAas IIIKaja;
YHUBEpCaIbHBIN HHANKATOP; muneTky Ha 1, 10, 50 mu (v mo3aropsl Ha 1, 5 u 10 mut), OropeTkn
JUTsl TATPOBAHUS, MeauIMHCKUE mmpuitkl Ha 100—150 M, mabopaTopHbie W/UITNM aHATTMTUYECKUE
Bechbl, pH-MeTphl, cymmnbHbIN mKad, U Ap. JabopaTopHOE 000pyIOBaHUE.

3.2. UndopmannonHoe odecriedeHHe peaTu3aum NporpamMmai :

ITom3aromoBok:  YueOHoe nocobue mig CIIO

M3narensctBo:  IIpodoOpazoBanue, Ypanbckuil dheaepaabHbIil YHUBEPCUTET
ABTODBI: Ackaposa JI.X.

T'ox u3manus: 2024

ISBN: 978-5-4488-0382-6, 978-5-7996-2917-5

Tun u3nanus: yueOHoe mocodue

I'pud:

bubnmuorpaduueckas 3anuch

Ackaposa, JI. X. Xumus : yuednoe nocodue s CI1O / JI. X. AckapoBa ; moa penakiueit JI. A.
baiikoBoii. — 3-e uzn. — Caparos, ExatepunOypr : IIpodobpazoBanue, Ypanbckuit
¢benepanbubIil yHUBepcuTeT, 2024. — 79 ¢. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5.
— TekcT : aneKTpoHHbIH // DNeKTpoHHbIH pecypc 1udpoBoit oopazoBatenbHOil cpenpl CITO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/139648 (nata oOpamieHus:
19.05.2025). — Pexum gocTyma: Uisi aBTOPU3UP. MOJIb30BaTEINCH

OOm1ast 1 HeOpraH1UyYecKast XUMHUSI

Iloa3aronoBoxk: [Ipaktuxym ms CITO
N3parenscTBO: [IpodobpazoBanue
ABTODBI: BbpeitkoBa A./I.

T'ox n3manus: 2020

Hayunas mkona:  OpeHOyprckuii rocyiapcTBeHHBI YHUBEPCUTET
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ISBN: 978-5-4488-0687-2
Tun nznanus: [IPAKTUKYM

I'pud:

bubnmorpaduueckas 3anuch

BpritkoBa, A. JI. O6mas u Heopranndeckas xumus : npaktukym st CI1O / A. /1. BpeitkoBa. —

Caparos : [IpodobpazoBanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr :
AIIEKTPOHHBIN // DIIEKTPOHHBIN pecypc mudpoBoii odpazoBatensHol cpeasl CI1O
PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/92126 (nata obpamenus: 19.
05.2025). — Pexxum nocTyma: uist aBTOPH3HP.

Xumust

[ToxzaronoBok:  YuebHoe nocobue qig CIIO

N3parensctBo:  Poccuiicknii rocy1apCTBEHHBIM YHUBEPCUTET IPABOCY AU
ABTOpBHI: Axmenosa T.U.

'on n3manus: 2023

ISBN: 978-5-00209-042-6

Tun uznanus: ydeOHoe rmocodue

I'pud:

bubmuorpaduueckas 3anuch

AxwmenoBa, T. . Xumus : yaebnoe nmocodbue mist CI1O / T. M. AxmenoBa. — Mockaa :
Poccuiickuii rocynapcTBeHHBIN YyHUBEpCUTET TipaBocyans, 2023. — 192 ¢c. — ISBN 978-5-
00209-042-6. — TekcT : 37IeKTPOHHBIN // DIEKTPOHHBIN pecypc HUPPOBO 00pa3oBaTEILHON
cpenbl CITO PROFo6GpazoBanwue : [caiit]. — URL: https://profspo.ru/books/133633 (nara
obparmenus: 19.05.2025). — Pexum goctyna: ajisi aBTOPU3HP. TOJIb30BATENICH
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4.KOHTp0J’Ib U OICHKA PE3YJIbTATOB 0CBOCHUS 06m606pa30BaTeﬂbH0ﬁ AUCIUITINHBI

KoHTpoJIb 1 OLIEHKA Pe3yJIbTaTOB 00Y4EHHsI OCYLIECTBIIAECTCS IPENOIaBaTeNIeM B IIPOLECCEe
NPOBEACHUSI MPAKTUYECKUX 3aHATHH M JAaO0OpaTOpHBIX padoT, TECTHPOBAaHUS, a TaKKe
BBIIIOJIHEHUS]  OOy4YaloMMUCA  UHAMBUIYAJIbHBIX  33JaHUN, TPOEKTOB, HCCIEAOBAHUM.
Pesynbrarel 0OydeHMs] OIpenesisitoT, 4yTo oOydarluecs MAOJDKHbI 3HAaTb, IMOHUMATh U
JEMOHCTPHUPOBATh 110 3aBEPIICHUN U3YUEHUS AUCLUIIINHBL

Jnst popMupoBaHUs, KOHTPOJISI M OLEHKH PE3YJIbTaTOB OCBOCHHS YU4€OHOW MUCIUIUIAHBI
HCII0JIb3YETCSI CUCTEMA OLICHOYHBIX MEPONPUATUH, IPEICTABIISIIONIAs COO0N KOMILIEKC YyUeOHBIX
MEpPONPUSATHHA, COTJIACOBAHHBIX C pe3yJabTaTaMH OOydeHUs W CHOPMYIUPOBAHHBIX C yIETOM
OI'OC COO (npeametnsie pe3yapTaThl o aucuumuinae) 1 I'OC CIIO.

Ne Mopy. / Pasen Pe3yabTaT 00yueHus OueHoYHbIe MEPONIPUATHS OK
/ Tema
| |OcHoBHOIi MOaYJIb
1 |(Paznen 1. D opMyJIMpOBaTh 0a30BbIe
OcHoOBBI NOHATHSA U 3AKOHbI XMMHH
CTPOCHUA
BellecTBa

1.1 |Crpoenue aromoB |CoCTaBISATh XUMUYECKHE 1. Tect «CTpoenne aToMOB OK 01
XUMHUYECKUX (hopMyIbl COeTMHEHH B XUMHUYECKUX DIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |IPUPOJA XUMUUECKOU CBSI3N».
npupoa OKHCIIEHUS XUMUYECKUX 2. 3agauM Ha COCTaBJICHUE
XUMUYECKON 3JIEMEHTOB, UCXOS U3 XUMHUYECKUX GOpMYIT
CBA3U BAJICHTHOCTHU U JIBYXaTOMHBIX COE€IMHEHHUN

ANEKTPOOTPHUIIATENLHOCTH  |(OKCHUIOB, CYIb(hUIOB,
TUIPUJIOB U T.I1.).

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie |OK 01
3aKOH U TaOMUIA |XMMHYECKHE DJIEMEHTBHI B |T€OpEeTUUYECKUE 3aJaHHsl Ha OK 02
JI.1. MenpeneeBa |[COOTBETCTBUU C UX XapaKTEePU3aLHUI0 XUMHYECKUX

MOJIOKEHUEM B 3JIeMEHTOB: «MeTammudyeckue /
NEePUOUYECKON CUCTEME  |HEMETaJNIMYeCKHe CBOMCTBA,
XUMHUYECKUX HJIEMEHTOB 31EKTPOOTPULATENBHOCTD U
.M. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOANYECKON
CHUCTEME XUMUYECKUX
anemenToB .. MenaeneeBa.
2 |Pazgen 2. CocTaBasiTh ypaBHEHUS H
Xumuueckue cXeMbl XMMHUYE€CKHUX
peakunu peakuui
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHBbIC MEPONIPUSTHS

OK

2.1

Tumrsl
XUMHUYECKHUX
peakuui

CocraBnaTh peakuuu
COCJIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMeIICHUS,
OKHCITUTEIHHO-
BOCCTaHOBHTEIIbHBIC
PEaKLUU U PEeaAKIHH
KOMIUICKCOOOpa3oBaHus (Ha
npumepe
THPOKCOKOMIUIEKCOB
QIIOMHUHUS U LIMHKA) C
y4acTHEM HEOPraHUIEeCKUX
BEIIECTB

1. 3amaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:

— COEJIMHEHUS, 3aMEeILEeHuS,
pasnoxkeHus, oOMeHa U peaxkiuil
C y4acTHEM KOMILIEKCHBIX
coelMHEeHuH (Ha mpuMepe
TUAPOKCOKOMILIIEKCOB
AIIOMHUHUS U IUHKA);

— OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
HCII0JIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKIuy COeTMHEHHSI; MacCOBOM
WM 00bEMHOM JT0JIM BbIXO/1a
MPOJYKTA PEaKIMi COECTUHEHUS
OT TEOPETUUYECKH BO3MOKHOTO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJIYKTOB PEAKIUU;
Macchl (00BEM, KOJTMYECTBO
BELIECTBA) MTPOYKTa PEAKIINH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEICTICHHON
MAacCOBOMH J0JIei paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIEKTPOTUTHIECK
asi TUCCOLIMALAI U
HOHHBII 00MeH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PeaKIuu
MOHHOTO 0OMeHa ¢
y4acTHEM HEOPTaHUYECKUX
BEIIIECTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakunii C yauacTUEM OKCHUJIOB,
KHCIIOT, OCHOBAHUM U COJIEH,
MOHHBIX peakUuid TUAPOIN3a
COJIEH, YCTAHOBJIEHUE
M3MEHEHUS KUCIIOTHOCTH CPEJIbL.
2. JIabopatopHas paboTa
«Peakuuu rugponauzay.

OK 01
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Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema
3 |Pa3gen 3. HccaenoBarh cTpoeHue u
Ctpoenue u CBOliCTBa
CBOliCTBa HEOPraHU4YecKUX BellecTB
HEOPraHU4eCcKHX
BellleCTB

3.1 |Knaccudukanus, |Knaccuduumposars 1. Tect «HomeHnknatypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBUH C UX BEIIECTB UCXOJI U3 UX
HEOPraHUYECKHX |CTPOCHHEM XUMUYECKON (HOPMYITBI UITH
BEIIECTB COCTaBJICHUE XUMUYECKON

(bopMyIIBI UCXOSI U3 Ha3BaHUS
BEILIECTBA [0 MEXIYHAPOIHOU
WU TPUBHUAIBHOU
HOMEHKJIAType».

2. 3aja4n Ha pacyeT MacCOBOM
J10JTi (MacChl) XHMHYECKOTO
3JIeMeHTa (COeTUHEHMS]) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKIIaType
U XUMUYECKUM (popmynam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

4. [IpakTyeckue 3aJlanus Ha
ompeieNieHne XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHJIa XUMUYECKOM
CBSI3W Y TUIIA KPUCTAIUTMYECKOU
PEIICTKHY.

3.2 |®usuko- VYcranaBianuBaTh 1. Tect «OcobeHHOCTH OK 01
XUMHUYECKHE 3aBUCHUMOCTD (DU3UKO- XHUMHYECKHUX CBOMCTB okcuaoB, |OK 02
CBOICTBa XUMHYECKUX CBOMCTB KHCJIOT, OCHOBaHUI,

HEOPraHMYECKHX |HEOPraHWYECKUX BEHIECTB |aM(OTEPHBIX THIAPOKCHUIOB 1
BEIIECTB OT CTPOEHUSI aTOMOB U COJIIC.

MOJICKYJI, 4 TaK¥KC THUIIA
KpHCTaHHquCKOﬁ peHICTKU

2. 3agaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peaklnii ¢ ydacTHeM IPOCThIX U
CJIOKHBIX HEOPTaHMYECKUX
BEIIIECTB: OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(pOTEPHBIX THIPOKCHJIOB,
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Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOUCTBA
U CHIOCOOBI TIOJTYYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHNs Ha
CBOWCTBA U ITOJIYYECHHUE
HEOPraHMYECKUX BEILECTB.
4. JTabopatopHas pabota
«CBoiicTBa METAIJIOB U
HEMETAJIJIOBY.

3.3 |[IpomsBojacTBO Ob6ocHoBbIBath 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3a/laHus IO COCTABJICHUIO OK 02
BEILIECTB. HEOPraHMYECKHUX BEIIECTB B | XMMUYECKUX PEAKIUN C JIK 13
3Ha4YEHHE U OBITOBOM U y4aCTUEM HEOPTraHUYECKUX
MIPUMEHEHNE B MIPOU3BO/ICTBEHHOM BELIECTB, UCIIOJIb3YEMBIX ISl UX
OBITY U Ha NeSITeIbHOCTH YeJIOBEKa UX |UAEHTU(UKALNUU U
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJIEHHBIX CITOCOOOB

CBOWCTBAMM MIOJIyYEHHUS.
4 |Pa3gen 4. HccaenoBatb cTpoeHue u
Crpoenne n CBOIICTBA OPraHUYeCKUX
CBOIICTBA BeleCTB
OPraHU4YeCKuX
BeleCTB

4.1 |Knaccudukanus, |Knaccudunmpoarts 1. 3agaHus Ha cOCTaBJIECHUE OK 01
CTpPOEHUE U OpraHMYECKHE BEUIECTBA B |HAa3BaHUU OPraHU4ECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COCIMHEHUH 110 TPUBHUAJILHOU
OpPraHUYECKUX CTpPOEHUEM WIM MEXIYHapOJHOU
BEILECTB CUCTEMAaTHYECKON

HOMEHKJIAType.

2. 3agaHusi Ha COCTABJICHUE
HOJIHBIX U COKPALEHHBIX
CTPYKTYPHBIX (popmyt
OpPraHUYECKUX BEIIECTB
OTZEIbHBIX KJIACCOB.

3. 3amauu Ha onpeeneHue
npocTeiniel GopmMyIbl
OpraHUYeCcKON MOJIEKYJIBI,
UCXOJsI U3 DJIEMEHTHOIO COCTaBa
(B %).
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Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema

4.2 |CaoiicTBa YcranaBnuBarthb 1. 3anaHus Ha cocTaBieHUE OK 01
OpPraHUYEeCKUX 3aBHCUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COCIMHEHUN XUMUYECKUX CBOMCTB peaKkuui ¢ yqacTuemM

OpraHUYECKUX BEILECTB OT |OPraHUYEeCKUX BEUIECTB Ha

CTPOEHUS MOJIEKY OCHOBAHUU UX COCTaBa U
CTPOEHHUS.
2. 3ajaHus Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX
peakuuil, HILTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHHU3MOB MPOTEKaAHU
JTAHHBIX PeaKUni U
T€HETHYECKOMW CBSI3HU
OpraHNYEeCKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a/1a4u 110
YPaBHEHUSIM PEAKINH C
y4acTUEM OpraHUYeCKUX
BELIECTB.
4. JTabopatopHas pabota
«ITonyuenue sTrIIeHA U
M3yYEHHE €ro CBOMCTBY.

4.3 |Opranuyeckue O6ocHoBwIBaTh 3HaueHue U |[Ipaktuko-opueHtupoBannpie |OK 01
BEIIECTBA B NPUMEHEHHUE OPTraHUYECKUX |3a/IaHus [0 COCTABJICHUIO OK 02
KU3HEJESATENILHOC |BELIECTB B OBITOBOM U XUMHYECKUX Peaklnii ¢
TH YeJIOBEKa. IPOU3BOJICTBEHHOU y4acTUEM OpPraHUYECKUX
[Ipou3BOCTBO U |AEATENBHOCTH YEJIOBEKA UX |BEIIECTB, UCIOJIB3YEMbIX IS KX
MIPUMEHEHHE (U3UKO-XMMUYECKUMHU uaeHTU(GUKAIY B OBITY U
OpPraHHYECKUX CBOMCTBaMH MPOMBIIIJICHHOCTH.

BEIIIECTB B
MIPOMBIIITIEHHOCTH
5 |Pa3mea 5. HccaenoBarh paBHOBecHE
Kunernueckue u | CKOPOCTb XMMHYECKHX
TEePMOAMHAMMYEC | peaKI il
KHe
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHUYECKHX
peakumii

5.1 |Kunernueckue UccnenoBaTh BusiHUE 1. JlaboparopHast paboTa Ha OK 01
3aKOHOMEPHOCTU |KOHLIEHTpaLUU BBIOOD: OK 02
IIPOTEKAHUS pearupyomux BemecTs 1 |— «OnpeneneHne 3aBUCUMOCTH
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Ne PesynbTaT 00yuenus OuneHo4YHBbIC MEPONIPUSTHS OK
/ Tema

XUMHYECKHUX TEMIIEPATYPhl HA CKOPOCTh |CKOPOCTU PEAKLIUU OT

peakuuit XUMUYECKUX PEAKLUN KOHIEHTpALUK pearupyronux
BELIECTBY;
— «Ornpenienenye 3aBUCUMOCTH
CKOPOCTH PEaKLMU OT
TEMIIEPATYPHI».
2. [IpakTuK0-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a1aHNs Ha
aHaiau3 (paxTopoB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKOW PEaKIUH.
5.2 |Tepmonmnamuuec |(MccienoBarh BIHSIHAE 1. 3apaun Ha pacuets! TemnoBbix [OK 01
Kue W3MEHEHHUsI KOHLeHTpaluun |3¢ddexToB xumuyeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEaKLUU CPEJIbl U |H ONPEIEICHNE TUIla peakluu
MPOTEKAHUS TEeMIIepaTyphl Ha cMeIrieHue |(TIo TeTIoBoMY 3D PEeKTy: IK30-
XUMHYECKUX XMMHUYECKOTO PABHOBECUS |M SHIOTEPMHUUECKHUE).
peakuuii. 2. IIpakTUKO-OpUEHTUPOBAHHBIE
PaBHoBecue 3aJaHus Ha IPUMEHEHHE
XUMHUYECKUX npunnuna Jle [larense mist
peaxuui HaXO’KJICHUs HallpaBJICHUS
CMEILEHHs paBHOBECUS
XUMUYECKON peakluy U aHalIu3
(hakTOpOB, BIUSIIONINX HA
CMelleHHE XUMUYECKOTO
paBHOBECHS.
3. JITaboparopnas padota
«/3ydyeHue BIUSHUS Pa3IMUHBIX
(GakTOpOB Ha CMELIEHUE
XUMUYECKOT'O PABHOBECHS».

6 |Pa3mex 6. HccaenoBathb aucnepcHble

JucnepcHbie CHCTEMBI

CHCTEeMBI

6.1 |ducnepcHbie Paznuuare ucTuHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE OK 01
CUCTEMBI U pPacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02
(baxTopsl UX pacTBOpBI U 2. I[IpakTuKO-OpUEHTHPOBAHHbIE
YCTOMYMBOCTH Ipy0OIUCTIEpCHBIE CUCTEMBI | pacUeTHBIE 3aJaHHs Ha

Ha OCHOBC XMMHYCCKOI'O
OKCIICPUMCHTA

JAUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBO 1
HpOI/ISBOI[CTBeHHOﬁ
ACATCIIBHOCTH YCJIOBCKA.
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6.2 |HUccnenoBanue HccnenoBath GpusmKo- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XUMHYECKUE CBOMCTBA BBIOOD):
JMCTICPCHBIX pa3IUYHbIX BUJIOB — IIpuroToBneHue pacTBOPOB;
CUCTEM JMCIIEPCHBIX CUCTEM — WccnenoBanue 1ucnepcHbIX
CHUCTEM.
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KadecTBeHHbIEe |OpraHu4ecKuX M
peakuuu HEeOpraHu4ecKUX BellecTB
o0Hapy:KeHus! € UCNO0JIb30BaHUEM
OPraHMYecKUX U |KayeCTBEHHBbIX peaKiuii
HEOpraHu4ecKux
BellecTB
7.1 |OGHapyxeHue HccnenoBath 1. JJaboparopnas pabota (Ha OK 01
HEOPraHMYECKNX |KaYeCTBEHHBIC PEaKLINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAJIUTUYECKHE peakluu
AQHHUOHOB kaTuoHOB [-VI rpynm;
— AHanuTHYecKHe peakiuun
AQHUOHOB.
2. IlpakTryeckue 3ajaHus Ha
COCTaBJICHUE YPaBHEHUI
peakiuii oOHAPYKEHUS
kaTnoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJIEKYJISIPHOM
Y MOHHOM (opMax.
7.2 |OGHapyxeHHue HccnenoBaTh 1. JJaboparopnas pabora (Ha OK 01
OpraHUYECKUX KayeCTBEHHbBIE PEAKIINH BBIOOD):
BEIIECTB OpraHMYeCKUX coeAuHeHuil |— KadecTBeHHbIE peakiuy Ha
OTJIEbHBIX OT/IEIbHBIX KJIACCOB OT/IeJbHbIE KIJIACChI
KJIACCOB C OpraHNYeCKUX BEIIECTB;
HCIIOJIb30BaHUEM — KavectBennplit ananus
KaueCTBEHHBIX OpPraHUYECKUX COCAMHEHUN O
peakuuit (GYHKIMOHATIBHBIM TPYIIIIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJIEHUE KaYECTBEHHbBIX
peakiuii OOHapyKEeHUS
OPraHUYeCKUX COETUHEHUI.
Il |[Ipukaagnoii Mmoayab
8 (Pa3pen 8. OuenuBath nocjeacTBust |3amura Keiica (¢ y4eTom
Xumus B ObITY U |OBITOBOI H Oyayueil npogeccuoHaIbHON
NPOU3BOJACTBEHH |NPOU3BOACTBEHHOM AeATeJIbHOCTH)

OH JeATEJLHOCTH
YeJI0BeKa

JACATECIbHOCTH Y€JI0OBEKA C

MO3MIINH DKOJOTHIEeCKOH
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0e3onacHoOCTH
Xumus B ObiTy 1 |OnenuBats nocnenctsus | Keiic (¢ yaeTrom Oynymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npo¢eCcCuOHAIBHOM OK 02
U IeATEeNbHOCTH  |IIPOU3BOACTBEHHOMN JESITEIbHOCTH ) OK 04
YeJI0BEKa JIESTEIIbHOCTH 4eJIoBeKa ¢ | Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULIAN 3KOJIOTHYECKOMN 1. IToTennenue knumara u [IK 6.5.
0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX K 7.1
TUAPATOB CO JHA OKeaHa. JIK 13
2. byaymue marepuaisl JUIs
aBHa-, MallIUHO- U
pruOOPOCTPOCHHUSL.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MTPENapaToB.
9.1 |Pa3nen 9.1. HNurepnperupoBarth 3amuTa yyeoHo-
Hccnenopanue u |XuMuyeckue npouecchbl M |MCCIeI0BATEIbCKOI0 MPOEKTa
XUMHYECKH siBJIeHUuA B Ouocepe (¢ yueroM Oyayuueit
aHaJIn3 00bEeKTOB npogdeccuoHAIbLHOM
ouocdepbl JAesITeJIbHOCTH)
9.1.1|OcHoBBI BoeimonnasaTe nosneii ukn - | 1. JlaGoparopras padota OK 01
J1ab0paTOpHOU SKCIEPUMEHTAIBHOTO «OCHOBBI JTaOOPATOPHOU IIK 6.5.
MPAKTUKH B HCCIICIOBAHUS C MIPAKTUKK. K 7.1
npodecCHoHaNbH |COOJIOICHUEM TTPABHII 2. TunoBbie pacyeTsl 1O JIK 13

bIX JIA0OpaTOPUAX

0e30macHOTO OOpaIeHus ¢
BEIIECTBAMH U
71a00paTOPHBIM
00opynoBaHUEM

TEMAaTHKE YKCIIEPUMEHTA.

3. 3amauu Ha BLIUMCIICHUE
CPEHEro 3HaYCHUS
AKCIIEPUMEHTAJIbHBIX JIAaHHBIX,
MOTPEITHOCTH.

4. IlpencraBneHue pe3ynbTaToB
AKCIIEPUMEHTA B PA3IMYHON
dopme (Tabnuua, rpaduk,
OTYET, IOKJIAJl, IPe3eHTalus).
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9.1.2 | Xumuueckuii Uccnenosats xumuueckuit | 1. Tect «Oprannueckue u OK 01
KOHTpPOJIb COCTaB IIPOJYKTOB IIUTAaHUsl |HEOPraHUYECKUE BEILECTBA, OK 02
KauecTBa BXOJIsIIIKME B cocTaB nmpoaykroB (OK 07
IIPOAYKTOB IIATAHUSD. IIK 6.5.
IIATAHUS 2. IIpaktuko-opuentuposannsie [[1K 7.1
3a/1aHMs TI0 KYJIMHAPHOU JIK 13
TEMAaTHKe.
3. JIaboparopHas padora (Ha
BBIOOD):
— OOHapyXeHue HUTPaTOB B
NPOAYKTaX MUTAHUS;
— MccnenoBanue npoyKTOB
NUTAHUS Ha HATMYHE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT)
Ha HaJMYUE YTIICBOJIOB
(kpaxmaJl, TJII0KO03a, caxapo3a).
9.1.3|Uccnenosauue HccnenoBaTh XUMHUYECKUN | YUeOHO-UCCIEA0BATENbCKAN OK 01
00BEKTOB cocTaB 00bEKTOB OHOC(hEpHI |TPOEKT B 00J1aCTH OK 02
ounocdepsl Ha MpuMepe MPOyKTOB Hccie0BaHus OOBEKTOB OK 04
TUTAHMS, BOJIBI M TIOYBHI ouocdepsl. OK 07
Bo3MoxHbBIE TEMBI TPOEKTOB: IIK 6.5.
1. UccnenoBanue cocTtaBa [IK 7.1
MHHEPATBHON BOJIBI JIK 13

PEKOMEHIAIIUH 110 €€
HCI0JL30BaHUIO.

2. CocTaBienue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJENI0) B 3aBUCUMOCTH
OT COJICP)KaHHUS XUMHYECKHX
MaKpO ¥ MUKPOAJIEMEHTOB B
MPOIYKTaX MUTAHUS.

3. UccnenoBanue KauecTBa
ATHEBOM BOEIL.
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