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1. O0mas xapakTepucTUKa padoyeii MporpaMmmbl
0011e00pa30BaTEeJIbHON TUCHUIUIMHBI « XUMHUSD)

1.1. MecTo AUCHUIUVIMHBI B CTPYKTYpe OCHOBHOI npodeccuoHaIbLHOI
o0pa3oBaTeILHOU NPOrPAMMBI

OO61eodpazoBaTeIbHasI UCLMILUINHA «XUMUA ABJISIETCS
00s13aTeNIbHON YacThIO 0O0IIe00pa3oBaTEILHOIO IHMKJIAa 00pa30BaTEIbHOMN
nporpammbl B cootBeTcTBHM ¢ PI'OC CIIO no cnenuansuoct 29.02.10
KoHcTpynpoBanue, MOACIUPOBAHUE U TEXHOJOTHUS H3TOTOBJICHUS
U3JICJIUI JIETKOM MPOMBIIIJIEHHOCTH (110 BUAAaM).

TpynoeMKOCTh JUCHUIUIMHBI «XUMHS» Ha YIIyOJICHHOM YpPOBHE
coctaBysier 144 4aca, u3 kotopeix 132 waca — 0a30Bblii Moayib (7
pazzaenoB) U 36 4acoB — MPUKIAAHON MOAYJIb, BKJIIOYAIOIIANA MPAKTUKO-
OPHUEHTUPOBAHHOE coJiepKaHue, YCUITMBAIOIIICE POPUIBLHYIO
COCTaBJISIIOIIYIO IO KOHKPETHOM MpOo(eccuu Uin CelrualIbHOCTH.

[IpuknagHon Moaysb  BrIrouaer pasuen HMcecaenoBanue U
XUMHUYeCKMH aHaan3 00bLeKTOB TexHoc(epnl. Temaruka paznmena 9
BapbUpyeTCcsl MO OO0BEKTy Oyayuied mnpodecCuOHaIbHON AESTEIbHOCTH
CTYJICHTOB TeXHOC(]epa (TEXHOJIOTHYECKUE OOBEKTHI):

— nana ykpynHeHHo rpynmbl crienuanbHoctd 29.00.00 Ttematuka
«MccnenoBanue 1 XUMUYECKHUM aHATN3 00bEKTOB TEXHOCHEPHI».

Ilepuon oOyueHHsT M pacHpeneseHUe IO CEeMeCTpaM OIpeaesieT
oOpaszoBaTeibHasl OpTraHU3alMsl CaMOCTOSITEIbHO, C Y4Y€TOM JIOTUKHU
dbopMUpOBaHUs MPEIMETHBIX PE3YJIbTATOB, OOIIUX U MPO(ECCHOHATBHBIX
KOMIIETCHIIUN, MEXIPEAMETHBIX CBA3€H C JIPYTMMH JUCHMIUIMHAMU
00111e00pa30BaTENLHOIO0 U 00HIENPO(PECCHOHATBHOTO MHUKIOB YYEOHOTO
TiaHa.

1.2. llesqin ¥ IIaHUPYeMBble Pe3yJabTATHI 0CBOEHUS AU CIIUNJINHBI
1.2.1. Heaun v 3a1a4¥ TUCUUILJINHBI

d@opMHUpOBAaHHE Yy  CTYIEHTOB  XUMHYECKOM  COCTABIISIIOIIEH
€CTECTBEHHO-HayYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSITHS PEIICHUN B
KU3HEHHBIX U  TMPOM3BOJICTBEHHBIX  CHUTYyallUsIX, OTBETCTBEHHOTO
ITIOBEJICHUS B IPUPOHOM CpeIE.



3ajaun AMCHUIIMHBIS

1) cdopmMupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEH IIPOTEKaHMS
XMMUYECKUX TMPOLECCOB U SIBJICHUN B OKPYXKAIOIIEHU Cpele, LEIOCTHOU
HAyYHOW KapTHHBI MHpA, B3aUMOCBS3M W  B3aMMO3aBUCHUMOCTH
CCTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS ITPOBOJUTH PACUETHI 110 XUMUYECKUM (hopMyJiaM H
ypaBHEHUSIM XHUMHUYECKMX PEaKIUi, TUIAHUPOBATh U HHTEPIPETUPOBATH
Pe3yIbTaThl XUMHUYECKUX IKCTICPHUMEHTOB,

3) copmMupoBaTh HAaBBIKH MPOBEACHUS XUMHUYECKUX
AKCIEPUMEHTATIBLHBIX UCCIICIOBAHUMN C COOII0ICHUEM MPABUI O€3011aCHOTO
oOpallleHus ¢ BEMIECTBaMU U JJA0OpPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS aHAJIM3UPOBaTh, OIICHUBATH, IPOBEPATH Ha
JIOCTOBEPHOCTh M 000011aTh MHMOPMALIMI0O XUMHYECKOTO XapakTepa W3
Pa3IMYHBIX HICTOYHUKOB,;

5) cdopmupoBaTh YMEHHS IPOTHO3MPOBATH IIOCIIEICTBUS CBOCH
e TEIbHOCTH U XUMUYECKUX IPUPOJIHBIX, OBITOBBIX U
POU3BOJICTBEHHBIX MTPOIIECCOB,;

6) chopmMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XUMUYECKOM
HAyKU U TEXHOJIOTMH JJis Pa3BUTHS COLMAIBHOM M MPOU3BOJACTBEHHOM
coep.

1.2.2. Ilnanupyembie pe3yjbTAThl OCBOCHHUSI 0011e00pPa30BaTEIbHON
aacouIiIMHbl B cooTBeTcTBHH ¢ PI'OC CIIO um Ha ocHoBe ®I'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 JCATEIHHOCTH TEXHOJIOTHYCCKOU U
COIMAIPHOM HaIpaBJIECHHOCTH, CIOCOOHOCTh WHMIIMHPOBATH,

CaMOCTOSATCIIbHO TaKyIo

MJaHUPOBaTh | BBITIOJIHSTD
NESITETbHOCTB;

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHATHHOU
NESITENHHOCTH,
OBJageHue yuyeOHbIMU
NMO3HABATEJIbHbIMH A€l CTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA .

- CcaMOCTOATENbHO (OPMYIUPOBATH M  AKTYaIU3HUPOBATH

YHHBepPCAJbHbIMU

po0iieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

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

- ONpENeNsATh TN ACATEIILHOCTH, 33/aBaTh IapaMmeTpbl 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,

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTthl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022) B otrnaronsHol dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C METOAMKON NpenogaBaHUa AUCLMUMAMHDI




MOCJICACTBUM ACATCILHOCTH;

- Pa3sBUBATH KpCaTuBHOC MBINIJICHHUEC npu peuIiCcHUU

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

- BBISIBJISITD MPUYUHHO-CIIEJCTBEHHBIE CBSI3U "
aKTyaJIM3UpOBATh 3aJlady, BBIABUTATh THUIIOTE3y €€ PEIICHUs,
HaxOJUTh  apryMEHThl A

YTBEPKACHHM, 3a71aBaTh ITapaMeTpbl U KPUTEPUU PELICHNUS;

JI0Ka3aTenbCcTBa  CBOMUX
- aHAIM3HWPOBATH TIOJIYUCHHBIE B XOJE pEIICHHUS 3a7add
pe3ynbTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- yMeThb
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yMETh HUHTETPUPOBATH 3HAHMS U3 PA3HBIX NPEIMETHBIX

obnacreii;

NEPpEHOCUTL 3HaHWA B TIO3HABATCIIBHYIO U

- BBIJIBUI'aTb HOBBIC HIACH, IpEajiaraTb OpPUIrHHaJIbHBIC
IIOAXO0dbl U PCIICHUSA,;
- CIMOCOOHOCTE MX MCIIOJIE30BAaHUS B TI03HABATEILHON 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  YyCTaHABIMBAaTh NPHUHAIICIKHOCTh  HU3YUYCHHBIX
HEOPraHWYECKUX M OPraHMYECKHX BEHIECTB K OMPEICICHHBIM

COCTaBJIATH

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

- C(I)OpMI/IpOBaTL MMPEACTABJICHUA: O MATCPUAIIBHOM CIUHCTBC
MHpa, 3dKOHOMECPHOCTAX U IIO3HABACMOCTH SIBIICHUI MIpupoAanI; O

BEIIECTB;




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:
OCHOBOINIOJIATalOIIMe TOHATUS (JOMOJHUTEIBHO K CHCTEME
NOHATHM  0a30BOTO  YPOBHSI) - H30TOMbBI, OCHOBHOE U
BO30YXJEHHOE COCTOSSHUE aroma, THOpuAM3aIlus aTOMHBIX
opOutaneit, xumuueckas cBsa3b (" " um "", KpaTHBIE CBA3M),
MOJISIpHAsl KOHIIGHTpalMsi, CTPYKTypHas ¢opMmyia, H30Mepus
(cTpykTypHas, reoMeTpuveckas (IMC-TPaHC-U30MEpHs), THIIBI
XUMHUYECKUX pPeaKklHil (roMo- U TreTeporeHHble, oOpaTHUMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIC, TUCIEPCHBIC CHCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOIMALIMM,  DIIEKTPOJIU3,
KPEKUHT, PUPOPMHHT); TECOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXKAIIUe B OCHOBE MOHHUMAaHUS
OPUYUHHOCTY M CHUCTEMHOCTH  XUMHUYECKHUX  SIBJICHHIA,
COBPEMEHHBbIC TPEJCTABICHUS O CTPOCHUM BeEIIeCTBa Ha
aTOMHOM, MOJIEKYJISIPHOM M HAJMOJEKYISPHOM YpPOBHSIX;
OPEJICTaBICHUS O  MEXaHM3MaX XHUMHYECKHX  peakluH,
TEPMOJAMHAMHUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
IPOTEKAaHHUA, O XMMHUYECKOM PAaBHOBECHM, JUCIEPCHBIX
cucreMax, (pakTosoruyeckue CBEJICHHs O CBOWCTBAX, COCTaBe,
NOJydeHUH U Oe30MacCHOM  HCHOJb30BAHWU  BaXKHEMIIMX




HCOPraHNM4CeCKUXx M OPraHuvCCKHUX BCIICCTB B 6bITy n
HpaKTquCKOfI ACATCIBbHOCTH  4YCJIOBCKA, O6IJ_II/IX HAayY4YHBIX
NPUHIUIIAX ~ XUMUYECKOTO  TPOU3BOJACTBA (Ha  TIIpUMEpE
NPOM3BOJICTBA  CEPHOW  KHUCIIOTHI, AaMMHaKa, METaHOJIa,
nepepaboTku HeTH);

- YMETb HIPOBOAMUTH pacyeThl 0 XUMHUYECKUM (dopMyaaM u
YpaBHCHHUAM XUMHUYCCKUX peaKIII/Iﬁ C HUCIIOJIb30BaHUEM
¢usznueckux BeIMYUH (Macchl, oObeMa ra3oB, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJIMYECTBEHHOMN
CTOpPOHBI: PacyeTbl IO HAXO0XKACHUIO XUMHYECKOH (PopMyIibl
BEIIIECTBA; pacueThl Macchl (00BheMa, KOJWYECTBA BEIIECTBA)
NPOAYKTa PEAKIMH, €CIIM OJHO M3 MCXOJIHBIX BEHIECTB JaHO B
BHJIE pacTBOpa C  OINpPEACIICHHOM  MAacCOBOM  JI0JIeH
PacCTBOPEHHOTO BENIECTBA WM JIaHO B U30BITKE (MMeEeT
MPUMECH); pacueTbhl MacCOBOW WJIM OOBEMHOW MIOJHM BBIXOJA
MPOJIYKTa PEaKIMH; pacueThl TEIUIOBOro 3(deKrra peakimii,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMETh BBISBISITH XapaKTEpHbIE MPHU3HAKK U B3aUMOCBSI3b
W3YYEHHBIX MOHSATUH, MPUMEHATH COOTBETCTBYIOIINE MOHATHUS
IpU OINHUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYeCKUX BEHIECTB M MX MPEBPALICHUI; BBIABIATH
B3aMMOCBSI3b ~ XMMHMYECKUX  3HAHMA C  TOHATUSMU U
MPEJCTaBICHUSMH JIPYTHX MPEeIMETOB Jjs Oojiee OCO3HAHHOTO
MOHUMAaHUSI U OOBSICHEHHSI CYIIIHOCTH MaTepPHAIbHOTO €IMHCTBA
MHUpa; HCMHOJb30BaTh CUCTEMHBIC XHMHUYECKHE 3HAHUS s
OOBSICHEHUST UM  TPOTHO3MPOBAHUS  SIBICHUH, HMEIOIUX
€CTECTBEHHOHAYYHYIO PUPOY;

- yMeTh UCMOJIb30BaTh HANMEHOBAHHS XUMHUECKUX COCTUHEHUN
MEXIyHaApOJHOTO COI03a TEOPETHUECKOW M MPHUKIAAHON XUMUU




Y TPUBUAIbHBIE HA3BAHUSI BEIIECTB, OTHOCALUXCSA K U3YyYEHHBIM
KJlacCaM OpPraHMYECKUX M HEOPraHMYEeCKUX COEAUHEHUI;
UCIOJIb30BAaTh XMMHMUYECKYH0 CHUMBOJIUKY JJIi COCTaBJICHMS
GopMynl  HEOpPraHMYECKUX  BELIECTB,  MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX MU CKEJIETHBIX)
GopMyn OpraHMYECKMX BEIIECTB; COCTAaBJISATh YPAaBHEHMUS
XUMHUYECKUX  peakuil W  pacKpblBaTb HX  CYIIHOCTB:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMH  MOCPEACTBOM
COCTAaBJIEHUSI AJIEKTPOHHOIO OanaHca 3TUX peaklMid; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJEHMs MX IMOJHBIX U
COKpAalleHHBbIX HOHHBIX YPaBHEHUM; pEakUuil THUIPOJIN3a,
peakuuii KOMILIEKCOOOpa30BaHUS (Ha puMepe
TUAPOKCOKOMILIEKCOB ILMHKA M aJIIOMHHHMS); TOATBEPKAAThH
XapaKTepHbIe XUMHYECKUE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMHM M 3alACAMU YPaBHECHUU
XUMHYECKUX PEAKIINI;

- yMeThb KJacCu(UIMPOBATh HEOPraHWYECKHE U OpraHUYEecKHe
BEIIECTBA M XMMMYECKHE PEAKIMU, CAMOCTOSTEIbHO BBIOMpPATh
OCHOBaHMS M KpPUTEPUHM Ul KIACCUPHUKALMU HU3Yy4aeMbIX
XMUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB U Ba)XKHEHILNE
CBOMCTBA BEILECTB, IPUHAIESKAIUX K ONPEICIICHHBIM KJIaccaM
U IpylnmnamM COeIMHEHMH (IIPOCTble  BEIECTBAa, OKCHUIBI,
TUIPOKCUIBI, COJIM; YTJI€BOJOPOJIbI, MPOCThIE 3(PUPHI, CHUPTH,
(eHoIbI, abJeTubl, KETOHbI, KApOOHOBBIE KHCIOTHI, CIOMXKHbBIE
3GUpBl, JKUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBI, OCNIKH);
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 TaKkKe OT OCOOEHHOCTEH peanu3alyy pa3InyHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLUH;

- YMEThb XapaKTepHU30BaTh AIEKTPOHHOE CTPOEHUE 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

n.n

nousitus "'s", "p", "d-anexTpoHHbIe" OpOUTAITH, SHEPTrETUICCKUE

YpOBHH; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM COCIMHEHHH TIO

MIEpHOJIaM U IpyMIam;

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

B 00/1acTH IEHHOCTH HAYYHOT' 0 MO3HAHUSA:

- c(opMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKd U OOIIECTBEHHOM
MIPaKTHKH, Jaore KYJIBTYD,
CBOETO MecTa B

OCHOBAHHOTO Ha
CIOCOOCTBYIOLIETO OCO3HAHHUIO
MOJIUKYJITYPHOM MUDE;

- COBEPILEHCTBOBAHHUE S3bIKOBON M YHMTATENBCKOW KYIbTYPHI
KaK CpeJCTBa B3aUMOJICHCTBUS MEXIY JIOAbMH M TO3HAHUS
MUpa;

- OCO3HaHUE IEHHOCTU HAyYHOU NEeATENbHOCTH, TOTOBHOCTh

OCYILECTBIIATh IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO
JESITEIbHOCTh MHIMBUYaJIBHO U B TPYIIIIE;
Osnapnenue YHHBEPCAJIbHbIMH Y4eOHBIMH

NO3HABATEJIbLHBIMHY JeiiCTBUSIMMU:

- YMCTh IIJIAaHUPOBATH W BBIINIOJHATH XUMHWYECKUM SKCIICPUMCHT

(mpeBpallleHUsT OpPraHUYECKUX BEIIECTB IMPH HarpeBaHUHU,
MOJIyY€HUE JTUJICHA M HM3y4EHHE €ro CBOMCTB, Ka4€CTBEHHBIE
peakuu Ha  aJbJETHIbl, KpaxMmall, YKCYCHYIO KHCIOTY;
JneHatypauus O€NKOB NpHU HarpeBaHUH, IBETHbIC peaKUuu
0eNKOB; MPOBOIUTH PEAKIUU HOHHOTO OOMEHa, OIpeJelATh
Cpeay BOJHBIX PaCTBOPOB, KaueCTBEHHBIEC PEaKIMU Ha Cynbdart-,
KapOoOHAT- M XJIOPUI-aHHUOHBI, HA KAaTHOH aMMOHHS;, pellaTh
SKCIIEPUMEHTAIIbHBIE

"Hemeramis") B

3a7a4d = II0 "Meramiel" U

COOTBCTCTBHUHN C

TEMaM

InpaBujiaMHu  TCXHUKHU
0e30MmacHOCTH Ipu O6paH_[eHI/II/I C BCIICCTBAMHU U J'Ia60paT0pHBIM
O60py,Z[OBaHI/IeM; NpeACTaBJIATL  PE3YIbTATBI XUMHUYCCKOT'O
SKCIICpUMCHTA B (I)opMe 3allucu ypaBHeHI/Iﬁ COOTBECTCTBYROIIIUX

peaKquI 151 (I)OpMYJ'II/IpOBaTL BbIBOJZbI Ha OCHOBEC JOTHUX
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B) padora ¢ nngopmManmeii:
- 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 LEJIEeBOM ayJUTOPUM, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPECTABICHUS U BU3YyalIU3allUH;

- OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMaLUH, €€
COOTBETCTBHE ITPABOBBIM M MOPAIIbHO-3TUYECKUM HOPMaM;

- HCIIOJIB30BATh CpeacTsa

KOMMYHHKAIIUOHHBIX TEXHOJOTHI B PEIICHUN KOTHUTHBHBIX,

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 PACIO3HABAHMS U 3aIIUTHI HHPOpMALINH,

MH(POPMAITMOHHOM 6€30MacCHOCTH JTUYHOCTH;

pe3yiIbTaTOB;
- yMETh uH(OPMAIIHIO,
MOJly4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (CPEICTB MAacCOBOM

aHAJIM3UPOBATH  XUMHUYECKYIO
uHpopmanuu, cets IHTEepHET 1 apyrue);

- BJIaICTb OCHOBHBIMU MCTOJaMU HAYYHOT'O IMO3HAHHWA BEIICCTB U
XUMHYCCKUX SIBIICHUH (HAOIIO/IeHUE, U3MEpPEHHUE, 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  BEIIECTBA;  HCIIOJIb30BATh
CHUCTEMHBIE XHMHUUYECKHE 3HAHUS JJIs TPUHATHS pEUIeHUN 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 3aa4 M0 PACIO3HABAaHUIO HEOPraHUYECKUX

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

CaMOCTOATECIBHO

Ka4YCCTBCHHBIC
KJIaCCOB u
BCIICCTB,

oOpallleHus ¢ BeUleCTBaMH U J1TAOOPaTOPHBIM 000PYAOBAHUEM,
dbopMynupoBaTth  1eNH MPEIOCTaBIATh B
pa3iauyuHoil hopMe pe3yabTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U

HCCICOOBaHUA,

OLICHUBATh UX JIOCTOBEPHOCTH;
- YMETb OCYIIECTBIISATH LIEJICHANPABICHHBIA TOUCK XUMHUYECKON
UHpOpMALlUK B PA3IUYHBIX MCTOYHUKAX (HaydyHas M y4eOHO-
Hay4Has JMTeparypa, CpelCcTBa MacCOBOH HH(OpMALMHU, CETh
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WHTEepHET U ApYyrue), KpUTUYECKH aHAJIU3UPOBATH XUMHUUYECKYIO

uHpopMalMio, mepepadaThiBaTh €€ W HCIOJBb30BaTh B
COOTBETCTBUU C IMIOCTaBJICHHOHN y4eOHOU 3a/1a4eii;

- BJIQJETh CHUCTEMOM 3HAHMK O METOAAaX HAy4YHOTO MO3HAHUS
SIBJICHUI TMPUPOJIbI, UCIOJB3YEMbIX B €CTECTBEHHBIX HAyKaX M
YMEHUSMH TPUMEHSTh 3TH 3HAHUA TPU IKCIEPUMEHTATIHLHOM
HCCICAOBAHUM BEIISCTB U IS OOBACHCHHS XHUMHYCCKUX
MpUpoIe
JIESITEILHOCTH YSJIOBEKA M B IIOBCEIHEBHOM JKU3HU,

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
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OBJ1agenue
NeHCTBUSIMU:

YHHMBepPCAJIbHbIMHA peryJsiTHBHBIMHU
') NPHHATHE ce0s1 M APYTUX JI0/Ieii:

- INPUHUMATh MOTHBBI M ApPryMEHTbl IPYIHX JIOACH Ipu
aHaJIM3€ pe3yJabTaTOB JEATEIbHOCTH;

- 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 o0J1acT 3K0/10rMYe€CKOro BOCIUTAHMS:

- c()OpMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYpbl, 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 LeJIed YCTOMYMBOIO pPa3BUTHUS
YeJI0BEYECTBa;

AKTMBHOE  HENpUsTHE  JEHCTBUH,
OKpY>Karollen cpene;

- YMCHHEC IMPOTrHO3UPOBATH H66J'IaFOHpI/IHTHBIe 9KOJIOTHYCCKHUC

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 KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOI

JUIS  PEIICHHWS  TPAKTHYCCKHX 3adad M IKOJOTHYCCKH
000CHOBAaHHOTO OTHOLIEHHUSI K CBOEMY 3/I0POBbIO U MPUPOTHOU
cpene;

- yMeTh COOJI0JIaTh TpaBUJia SKOJIOTHYECKH IIeJIeco00pa3HOTo
NOBEJCHUS B OBITY W TPYAOBOM MAEATEIBHOCTH B IEISAX
COXpaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOMICH MPHUPOIHOMN
Cpellbl; YYUTBHIBATH OIACHOCTh BO3JICHCTBUS HA  IKUBBIC
OpraHU3MBI

MOKa3aTelsl MPeeIbHON TOMyCTUMOM KOHIICHTPAIIUH;

OIIPECACIICHHBIX BCIICCTB, IIOHUMas CMBICJI

- YMCTh MPOTrHO3UPOBATH,
HOSI/IHI/Iﬁ JKOJIOTHYECKO 0€30I1acHOCTH IOCJIICACTBHA OBITOBOM

AHAJIM3UPOBATh KM OLOCHUBATH C

U IPOU3BOJICTBEHHON JEATENbHOCTH YEJIOBEKAa, CBSI3aHHOM C
nepepaboTKOM BEIECTB; UCIOJIb30BaTh MOTYUYEHHbIEC 3HAHUS JJIS
OPUHATUS TPAMOTHBIX pELICHWH TMpobsieM B  CUTyalHUsX,
CBSI3aHHBIX C XUMHUEH;

- YMETb OCO3HaBaThb OIIACHOCTb BO3JCUCTBHA HA JKHUBbBIE
OpraHu3MBl MOHUMasl ~ CMBICT

OIMPCACIICHHBIX BCIICCTB,
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MoKa3areysl MpPEdeiIbHOM  JOIMYCTUMOM  KOHUEHTpauWHh, U
MOSICHATh ~ HAa  MPUMEpax  CIOCOOBI  YMEHBIICHUS U
MPEJOTBPALLICHUS] HMX BPEAHOTO BO3JCHUCTBUS HA OpPraHU3M
YeJI0BEeKa.

IIK®...

3 MK yka3biBatoTca B cootBeTcTBMM ¢ PTOC CMO peanmsyemoii npodeccum / cneupmanbHOCTH
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2. CTpyKTYypa U cofep:kaHue 00111e00pPa30BaTEIbHOM JUCHTUIINHBI « X UMHS»

2.1. O0bemM JUCHMINIMHBI M BUABI y4eOHOU padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHON MPOrpaMMbl JMCHUILINHBI 144
B T.4.

OcHoBHOE coep:kaHue 132
BT. U..

TEOPETUYECKOE 00yUCHUE 44
MPAKTUIECKHUE 3aHATHS 52
B T.4. KOHTPOJIbHBIE Pa0OTHI 10
abopaTOPHBIC 3AHITHS 16
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHME (COAePKAHUE 36
NMPUKJIATHOTO MOYJIfA)

B T. 4.

TEOPETHYECKOE 00yUueHHE -
MPAKTUYECKHUE 3aHATHS 22
ab0paTOPHBIC 3aHIATHUS 14
IIpomexxyTouHast arrecTanus (AK3aMeH) 12
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

®opmupyemMbl
HanmenoBanmne | Copaep:xanue yueOHOro MmarepuaJia (0CHOBHOe U NPo(ecCHOHAIbHO-OPUEHTHUPOBAHHOE), J1adopaTopHbie | O0beM
pa3esioB U TeM U PAKTHYECKHe 3aHATHSA, TPUKJIATHOH MOTYJ/Ib 4acoB ¢
KOMIIeTeHIIH U
1 2 3 4

OcHoBHOE coJep:KaHue 132
Pazjnen 1. OcHOBBI CTpOeHMS BellleCTBA 10
Tema 1.1. OcHoBHOE coep:kaHue 6 OK 01
Crpoenue Teopernyeckoe 00yuenue 4
aToOMOB CoBpemeHHast MOJIeNIb CTPOEHMSI aToMa. DJIEKTpOHHask KoHpurypauus aroma. Kiaccupukanus XuMHIecKux
XUMHAYCCKUX 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIE 371eKTpoHbI. BaleHTHOCT. DISKTPOHHAS PUPOIa XUMHUECKON
SJIEMCHTOB U CBSI3H. DJIEKTPOOTpULIaTeNbHOCTh. KoBaneHTHas! CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 4
nmpupoJa (oOMeHHBIN U JOHOpPHO-aKLenTopHbIi). MoHHas cBs3b. MeTtamnndeckas cBsizb. BogopoaHas cBs3b.
XHUMHYECKOM MexMOoneKyIsIpHbIE B3aMMOICUCTBUS.
CBA3U H3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUIM3AIs aTOMHBIX OpOUTasei.

IIpakTHYecKkne 3aHATHS 2

IIpakTHyeckoe 3ansaTHe Nel Pernenne npakTHYECKUX 3aJaHUI HA COCTABJICHHE YJIEKTPOHHO-TpadhUIECKUX

dhopmyn anmemenToB 1-4 nmepuooB. Pemenne 3aaanuii Ha KCTIOIB30BAHNE XUMUYECKOW CUMBOJIMKHA M Ha3BaHUU

COEIMHEHUI 110 HOMEHKJIAType MEXIYHAPOJHOTO CO3a TEOPETUUECKON U MPUKIATHON XUMUU U TPUBUAIBHBIX 2

Ha3BaHMM ISl COCTABJICHUA XUMUUYECKUX (POPMYIT IBYXaTOMHBIX COETUHEHH (OKCHIOB, CYIb(HUI0B, THIPUIOB

U T.I.) ¥ IpYTUX HEOPTraHUYECKUX COCIUHEHHUN OTIEIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 4 OK 01
IMeproguyeckuii | Teopernveckoe o0yueHue OK 02
3aKOH M Tabmuua | [IpakTH4yecKue 3aHATHS 2
J.1. Menneneesa IMpakTuyeckoe 3ansaTue Ne 2 [lepuoauueckas cucteMa xuMmudeckux anementoB .M. Menneneena.

®usnueckuit cmpici [lepuoanueckoro 3akona .M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB

XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHHU C TIOJIOKEHUEM 5

XUMHUYECKOTO 3JieMeHnTa B [lepuoanueckoit cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona /.M. Menneneesa. [Iporuossl JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKHX
3JIEMEHTOB. PellleHre NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTEPU3aLUI0 XUMHUUYECKUX
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2JIEMEHTOB «MeTalln4ecKkne / HEeMETAUTHIECKIE CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCT M CPOJICTBO K IJICKTPOHY
XUMHUYCCKHUX 3JICMCHTOB B COOTBCTCTBUC C UX BJICKTPOHHBIM CTPOCHHUEM U ITOJIOKCHUCM B HGpHOI[H‘-IGCKOfI
cucTeMe XxuMudeckux asiementoB J[.1. MenpeneeBay.

Paznen 2. XumMnueckne peakuumn

10

Tema 2.1. Tumsl
XAMHYECKUX
peakuui

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Krnaccudukaruys u TUIIBI XUMHYECKUX PEAKIIUH C y9acTHEM HEOPraHHMYECKUX BemecTB. KomyecTBeHHBIE
OTHOIIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI TT0 YPAaBHEHUSIM XUMUYECKUX
peakuuii. Mop Kak eIMHUIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHBI COXpaHEHUsI MacChl M DHEPTUH.
3akoH ABoraapo. MosipHblil 00beM ra3oB. OTHOCHUTEIbHAS IJIOTHOCTH Ta30B.

Peakiun koMruiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTAaHMYECKUX BEIIECTB (Ha MPUMEPE THIPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTuyeckue 3aHATHS

IIpakTuyeckoe 3anaTHe Ne3 CocTaBieHue ypaBHEHUIN peaKUi COETMHEHHUS], PA3JIOKEHUS, 3aMEILEHUS,
oOMeHa. YpaBHEHMsI peakliuii TOpeHHs], HOHHOTO 0OMEHA, OKHCIIEHNUA-BOCCTAHOBIICHMSI.

Pacyer KOJIM4YECTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEILECTB U IPOAYKTOB PEAKIMH. PacdeT KOJIM4eCcTBEHHBIX
XapaKTEPUCTUK MPOIYKTa PEeaKIUH COSANHEHNS, €CIIM OJHO U3 BELIECTB JAHO B N30BITKE /WU COAEPIKUT
npuMecH. Pacyer MmaccoBoii MM 0ObEMHOMN 10JIM BBIXOAA MIPOAYKTA PEAKLIUU COEMHEHUS OT TEOPETHUECKH
BO3MO’KHOTO. PacueT 00beMHBIX OTHOLIEHUH Ta30B. Pacuer macchbl (00beM, KOJIMYECTBO BELIECTBA) IPOIYKTa
peakuuu, €ciiv OJHO U3 BEIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON MacCOBOM J0JIEH paCTBOPEHHOIO
BEILECTBA.

IIpakTuyeckoe 3ansaTHe Ned YpaBHEHHS OKUCICHUS-BOCCTaHOBICHUA. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEIIb. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPOE, MPOU3BOJICTBEHHBIX MPOIECCAX U
YKU3HENIEATECIIbHOCTH OpraHu3MOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MTOTEHIIMAN cpeibl. CocTaBiIeHUE U
yYpaBHUBAaHHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIII METOJOM AJIEKTPOHHOTO OanaHca. TunudHbie
HEOPraHMYECKHE OKUCIUTEIIN U BOCCTAHOBUTEIH. DIJIEKTPOJIU3 PACTBOPOB U PACILIABOB COJICH.

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKA
s TUCCOIMALINS U
HOHHBINA 00MEH

OcHoBHOE conepkaHue

Teopernueckoe o0yuenune

Teopm[ BHCKTpOHI/ITH‘{eCKOﬁ JUccolani. Peakiuy HOHHOIO oOomeHa. CocraBicHue peaKL{I/Iﬁ HOHHOI'O
oOMeHa IMYTEM COCTAaBJICHUA UX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHPIfI.

OK 01
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Ianponus coneit. 3HaueHHE THAPOIN3a B OMOIOTHYECKUX OOMEHHBIX mporieccax. [[pumMeHeHne ruipoinsa B

IIPOMBIIIJIEHHOCTH.
JlabopaTopHble 3aHATHS 2
Jlaboparopuas padota Nel «Peakiuu ruaposm3ay.
HccnemoBanue cpebl pacTBOPOB CoOJIeH, 00pa30BaHHBIX CHIIBHBIMU ¥ CJIA0OBIMH TIPOTOJIUTAMH, M UX PEAKIIHHA C 2
pacTBopaMu 11eja04ud U KapOoHara Hatpus. CocTaBieHUe peakunii THIPOIr3a CoJeil.
KoHntpoJubHas
CrpoeHue BeliecTBa U XUMHUYECKUE PEAKIIUH. 2
pabora 1
Paznen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKHUX BellleCTB 20
Tema 3.1. OcHoBHOE coep:kaHue 4 OK 01
Kiaccupurauus, | Teoperuyeckoe oGyuenne 2 OK 02
HOMCHKJIATYpa U (TIpeqmeT HeopraHu4ecko XxuMuu. B3anmocssa3p Heopranndeckux Bemiects. Kiaccudukanysi HeopraHuueckux
CTPOCHHUC BemecTB. [IpocTeie u cnokHbIe BemecTBa. OCHOBHBIEC KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, THUIPOKCHIHI,
HEOPraHM4eCKuX  [kucnoTel, coyin). HomeHkIaTypa u Ha3BaHWe HEOPraHUYECKUX BEIECTB UCXOMAS U3 UX XUMUYECKOU (HOPMYIIbI
BCLICCTB WJIU COCTABJICHUE XUMHUUYECKOU (DOPMYJITBI MCXOS U3 Ha3BaHUSI BEIIECTBA TI0 MEKTyHAPOTHOU UITH TPUBUATBHOM
HOMEHKJIaType. 5
MexmonekyspHbie B3auMoaencTBus. Kpucramioruaparel. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannumueckue u amopdHble BemiecTBa. TUIBI KPUCTAIITHYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJISIpHAas,
WOHHasl, MeTa/lin4yeckasi). 3aBUCUMOCTb (PU3MUYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIIMYECKON PEIIeTKH.
[IpuurHbI MHOrOOOpa3us BEUIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU TBEP/BIX, JKUJIKUX U ra3000pa3HbIX BellecTB. JKuIkue KpucTalibl.
IIpakTHYecKHe 3aHATHS 2
IIpakTnuyeckoe 3ansatue NeS Pemienue 3aiad Ha pacyeT MAacCOBOW JI0JIM (MAacchl) XMMHUYECKOTO 3JI€MEHTa
(coenuHeHws) B MOJIEKYyIie (CMeCH).
IIpakTnyeckoe 3aHsTHe Ne6 PemieHue mnpakTUUecKHX 3aJaHUl MO KiIacCU(PHUKAIMK, HOMEHKIAType |
XUMHUYECKUM (PopMynaM HEOPraHMYECKUX BEIIECTB Pa3IWYHBIX KJIAcCOB (HA3bIBaTh M COCTABIATH (POPMYIIBI 5

XUMUYECKUX BEILIECTB, ONPENENATh NPUHAIICKHOCTh K KIIacCy).
Hctounuku xuMudeckoil uHpopmanuu (HaydHas M y4dyeOHO-HaydHas JMTeparypa, CpeICTBa MAacCOBOii
uHpopmanuu, cerb HMurepHer u apyrue). Ilowck wuHbOpManuum 1O Ha3BaHMSIM, HJIEHTH(UKATOpaMm,

CTPYKTYpPHBIM (hopMysam.
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Tema 3.2. OcHoBHOE colep:kaHue 10 OK 01
DuzukKo- Teopernueckoe o0yueHue 6 OK 02
XUMHUYCCKUE Mertamnsl. Obuue pu3nueckue U XUMHYECKUE CBOWCTBA MeTa/uIoB. CIOCcOObI MmosydeHusl. 3HaYeHNUEe METaJJIOB
CBOHCTBA U HEMETAUIOB B IMPUPOJE M JKU3HEACATEIBHOCTH YEJIOBEKA M OpraHu3MoB. Koppo3us MeTayuioB: BHIbI 2
HEOPraHU4eCKUX  |Koppo3uH, COCOOBI 3ALIUTHI METAJIIIOB OT KOPPO3HUHU.
BCLICCTB Hemeramner. O0mue gu3uveckne U XUMUYECKHE CBOMCTBA HEMETAJIOB. THWNHYHBIC CBOWCTBA MeTauioB [Y—
Y11 rpynn. Knaccudukaius 1 HOMEHKIIaTypa COSIMHEHNH HeMeTaIUI0B. KpyroBopoThl OMOTEHHBIX JJIEMEHTOB B 2
MIPUPOJIE.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT, COJIEH U
Ip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COEAMHEHUH, BBICIIUX OKCUIOB U 2
TUAPOKCHUIOB.
IIpakTHyeckue 3aHATHS 2
IIpakTHyeckoe 3ansaTHe Ne7 CocraBieHrne ypaBHEHUI XUMHYECKUX PEAKIUNA C Y9aCTHEM IPOCTHIX U CIOKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCHUJIOB METaJUIOB, HEMETA/NIOB U amM(OTEpPHBIX 3JIEMEHTOB; HEOPraHUYECKHX
KHCJIOT, OCHOBAaHUH U aM(OTEPHBIX I'MIPOKCUIOB, HEOPIraHUYECKUX COJIEH, XapaKTepU3YIOILUX UX CBOMCTBA. 2
IIpakTuyeckoe 3ansaTueNe8 PelieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha CBOMCTBA U
[IOJIy4€HUE HEOPTAHUYECKUX BEIECTB.
JlabopaTopHbIe 3aHATHUSA 2
JlaGoparopHasi padora Ne2 «CBolicTBa METAJIJIOB U HEMETAJJIOBY.
HccnenoBanne GpU3MUECKUX U XUMUYECKUX CBOWCTB METAJUIOB M HEMETAJUIOB. PelleHue 3KcrepuMeHTalbHbIX 5
3a1a4 110 CBOMCTBAM XMMHYECKHUM CBOMCTBAM METAJZIOB M HEMETAJUIOB, 110 PACIIO3HABAHHUIO U IOJIyYEHHIO
COCIMHEHU! METAJUIOB U HEMETAJUIOB.
Tema 3.3. OcHoOBHOE cojlep:KaHue 6 OK 01
IIpon3BoscTBO Teopernueckoe o0yueHue 2 OK 02
HCOPraHM4eCKUX  (OOmue MpeACTaBICHUS O MPOMBIIUICHHBIX Ccroco0ax TMONy4eHHs XMMHUYECKHUX BeUIeCTB (Ha MpuMepe
BCIIECTB. MMPOM3BOJICTBA aMMHAKA, CEPHOMN KHCIIOTHI).
3HaueHHe 1 Uepnas u nBerHas Merauryprus. lIpakTudyeckoe NpUMEHEHHE DJIEKTPOJIM3a Ul IOJIydEHHUs ILEJIOYHBIX, 2
IIPUMCHCHHC B LIEJIOYHO3EMETIBbHBIX METAUIOB U AIFOMUHNUA. CTEKIIO U CUIIMKATHAsL IPOMBIIIIEHHOCTb.
ObITY 1 Ha [IpoGrema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
IIPOU3BOJICTBE IIpakTHyeckue 3aHATHA 2
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IIpakTnueckoe 3anaTeNe9 Penienre npakTUKO-OPUEHTUPOBAHHBIX 33aHUH O POJIM HEOPTaHUYECKON XUMHUHU
B Pa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB (B CTPOUTEILCTBE U AP. OTPACISIX MPOMBIIIIIEHHOCTH),

HOBBIX MCTOYHHKOB PHEPruu (aJbTepHATUBHBIE MCTOYHHKH SHEPrUM) B PEIICHUH MPOOIEeM 3KOJIOTUYECKOH, 2
SHEPreTUUECKON U MUIEBOI 0€3011aCHOCTH.
KonTposbHast .
CBolicTBa HEOPraHUYECKUX BELIECTB. 2
paborta 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKHUX BellleCTB 28
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudpukanus, | Teoperuuyeckoe obyuenue 2
CTPOCHHE H [Ipeamer opranndeckoi XuMuK. B3anMOCBsI3b HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB.
HOMEHKJIaTypa XUMHYECKOE CTPOCHHE KaK MOPAJOK COEIMHEHUS aTOMOB B MOJIEKYJE COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE
OpraHn4eCKux MTOJIOKEHHUS TEOPUU XMMHUYECKOTO CTPOCHUS OpraHndyecknx coennHeHnii A.M. bytnepoBa. Yrinepo sl ckener
BCIICCTB OpraHMYecKOM MOJIeKYyIbl. MOJEKYIsIpHbIE W CTPYKTYpHbIE (pa3BepHYThIE, COKpAaLICHHbIE) XHMHUYECKHE 9
¢bopmyinbl. 3aBUCHMOCTh CBOWCTB BELIECTB OT XHMHUYECKOTO CTpOEeHHs MoJjekya. M3zomepuss u wuzomepsl
(cTpykTypHas, reoMeTpudeckas (uc-TpaHc-u3omepusi). KpaTHOCTh XUMUYECKOH CBS3H.
[Tonsatue o ¢dyakuuoHansHOM rpynme. [lpuHIUNB  KIaccHUKAIMKM  OPraHUYECKUX  COCAMHEHUH.
MexayHapoaHass HOMEHKJIATypa U IPUHIUIIBI HOMEHKIIATYPbl OPraHUYECKUX COECTMHEHUM.
IIpakTHYecKkne 3aHATHS 2
IMpakTuyeckoe 3anaTueNel) HoMeHkmatypa opraHuuecKuX COCIMHEHUM OTACIbHBIX KJIacCOB (HACBIIICHHBIC,
HEHACBILEHHbIE M apOMAaTUYECKUE YTIEBOAOPOABI, CIUPTHI, (EHOJBI, albIETU/bl, KETOHBI, KapOOHOBBIE
kucnoTel U Ap.) CocraBieHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpPMYJ OpraHMYECKUX BEIIECTB 2
OT/AENbHBIX KJIAacCOB, MCHOJb3YySl MX Ha3BaHUS IO CHUCTEMATHYECKON HOMEHKIaType. Pacdersl mpocTeiiien
(hopMyIbl OPraHUYeCcKON MOJIEKYIbI, HCXO/IA U3 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoOBHOE co/lep:KaHue 14 OK 01
CaolicTBa Teoperuyeckoe oGydenue 10 OK 02
OpPraHn4cCKux DU3NKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTACIIBHBIX KIaCCOB (0COOCHHOCTH KJIaCCU(PUKAITUH
COCIMHCHHUH 1 HOMEHKJIaTypbl BHYTPH KJIacca; TOMOJIOTHUECKUH psa U ob1mas GopMyina; n3oMepus; GU3nuecKue CBOMCTBA;

XUMHWYCCKHEC CBOﬁCTBa; CIIOCOOBI HOJ'Iy‘IeHI/IH)Z
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— IpenenbHblE  yriieBoaoponabl. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX MCTOYHUKOB TeIla B
MPOMBIIICHHOCTH U ObITy. CBOICTBa MPHUPOIHBIX YIIIEBOJOPOJOB, HAXOXKJICHHE B MPUPOJEC U NMPUMEHEHHE
AJIKaHOB;

— HeIpeebHbIC U apOMATHUYCCKHE yrIIeBOAOPOAbl. [Tomumepu3aliust STHICHa KaKk OCHOBHOE HAIPaBJICHUE €To
HCIIOJIb30BaHMUS. rOpeHI/IC allCTUJICHA KAaK HCTOYHUK BI)ICOKOTCMHepaTypHOFO IIaMCHHU JId CBapKI/I 158 pe3KI/I
METaJLIOB;

— KHCJIOPOJICOICPIKAIIUE COSAMHCHHUSI (CITUPTHI U MPOCTHIE YPUPHI, PEHOBI, ATBACTHIBI M KETOHBI, KAPOOHOBBIC
KHUCJIOTHI U UX MPOU3BOHEIC). [IpakTHyeckoe mpuMEeHEeHNE STUIICHTIIUKOJIA, TIuleprHa, GeHomna. [Ilpumenenune
dbopmanbaeruaa, aneTaibAeru/1a, YKCyCHOW KUCIOThl. MblIa Kak COJIM BBICITUX KapOOHOBBIX KUCIOT. Mororue
CBOICTBA MBIJIA;

— a30TcojepKallue CoOeTMHEHUs (AMUHBI U1 @aMUHOKHCIIOTBI, OEJIKN).

Knaccudukanus u 0coO€HHOCTH OpraHUYeCKuX peakiuid. Peaknnmonneie nieHTpel. Pagukansl. [lepBoHavanbHbie
MOHSTHUS O TUIIAX U MEXaHU3MAaX OPraHUYECKUX PEAKIIUH.

IIpakTHyeckue 3aHATHS

IIpakTuyeckoe 3anaTHeNel1 Penenre nenovex npeBpaileHnii Ha TEHETUYECKYIO CBSI3b MEXKy KilacCaMH
OPraHM4YeCKUX COCTMHEHUHN ¢ COCTABIICHUEM Ha3BaHUI OPraHMYE€CKUX COCAUHEHHI MO0 TPUBUAIBLHOW WU
MEXIYHApOJHOM CHUCTEMaTUYECKON HOMEHKIIAType. PellleHre pacueTHbIX 3a7a4 0 YpaBHEHUSIM PEAKIIHU C
y4acTHEM OPTaHUYECKUX BEIECTB.

JlaGopaTopHble 3aHATHSA

JladopaTopHas pa6ora Ne 3 «[lonydeHue 3THIICHA U U3yYEHUE €r0 CBOMCTB».

[Tonyuenue 3TUIEeHA U3 3TaHOJIA B 1a00PATOPUN U U3YUEHHE €ro (PU3NUECKUX U XUMUUYECKHX CBOICTB.
CocraBieHue peakiuii mpucoeIuHEHHs U OKUCIICHUS Ha IpUMepe 3TujieHa. Perienre pacueTHbIX 3aay C
WCIOJIb30BAHMEM TJIOTHOCTH T'a30B [0 BOJOPOIY U BO3IYXY.

Tema 4.3.
Opranuueckue
BEIlIECTBA B
KHU3HEJESITEIBHOCT
U 4eJI0BEKa.
IIpousBoacTeo u
IIPUMEHEHHE

OcHoOBHOE co/lep:KaHue

10

Teoperuyeckoe o0yueHue

buooprannueckue coenuHenus. Ilpumenenue u O6uosnornyeckas poib yriieBoaoB. OKHCICHHE YIIIEBOJIOB —
HCTOYHMK PHEPTUU KHUBBIX OpraHu3MoB. O0IacTH MPUMEHEHUsI aMUHOKUCIOT. [IpeBparienns OenkoB MUIIK B
opranusMe. buonornueckue pynkuuu 6enxoB. buonornueckue GyHkuuu xupoB. Posb opraHnueckoil Xumun
B pellIeHUH Mpo0ieM MUIEeBOH 6€30MacHOCTH.

HyknenHoBble KHCIOTH: cocTaB U cTpoeHue. Ctpoenue HykneoTu10B. CoctaB HykienHoBbIX kucioT (JJHK,

OK 01
OK 02
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OPraHu4eCKUX PHK). Posib HyKJIEMHOBBIX KUCIIOT B )KU3HEAESITEIbHOCTH OPraHU3MOB.
BEILIECTB B
MPOMBIIIEHHOCTH
[Tpon3BOACTBO OpPraHWYECKUX BEUIECTB: IMPOU3BOJCTBO MeETaHOJa, mepepaborka HedTu. [lommsTmieH kak
KPYIHOTOHHAXHBIA IIPOJYKT XUMHYECKOrOo mpou3BojcTBa. [Ipumenenume stuieHa. IlpouwsBoactBo u
IIPUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, cBOMCTBA. [IpakTHyeckoe HCIOb30BAHNE BOJIOKOH.
CuHTeTHYeCKHEe MIEHKU: W30JISIUS IS IPOBOJIOB, MEMOpaHBb! JUIsl ONIPECHEHUS BOJbI, 3AIUTHBIC TJICHKU JJIS 2
aBTOMOOWIIEH, TJIACTBIPH, XUPYprudyeckue MoBs3Ku. HoBble TEXHOJIOTHM NajibHEMILEro COBEPIIEHCTBOBAHUS
MOJMMEPHBIX MaTEPUAIOB.
Ponb oprannyeckoil XuMHUU B pellIeHUH MpoOIeM 3HEPreTH4ecKoi 6e30MacHOCTH, B Pa3BUTUU METULIUHBI,
CO3/TaHUU HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHUKOB YHEPTUH (THTEPHATHBHBIC UCTOYHUKU YHEPTHH).
IIpakTHyeckue 3aHATHS 2
IIpakTHyeckoe 3anaTHeNel12 PenieHne npakTHKO-OpPUEHTHPOBAHHBIX 3a/IaHAN 10 COCTABJICHUIO XUMHYECKUX
peakumii, OTPAKAIOIINX XUMUYECKYI0 aKTUBHOCTh OPraHUYECKUX COCIMHEHN B PA3IMYHBIX Cpelax 2
(TpUPOAHBIX, OMOJIOTUYECKUX, TEXHOTCHHBIX).
KonTpoabHast .
CrpykTypa H CBOMCTBA OPraHUYECKUX BEILIECTB. 2
padora 3
Paszpnen S. Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkuuii 12
Tema 5.1. OcHOBHOE co/lep:KaHue 4 OK 01
Kunernueckue Teopernyeckoe odyueHune 2 OK 02
3aKOHOMEPHOCTH  (Xymuueckue peakiuu. Kiaccupukanus XUMHUECKMX peakuuid: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U
NpOTCKannA TreTEPOreHHBIE), IO MCTIOJIb30BAaHHUIO KaTain3aTopa (KaTaTUTHYCCKUE U HEKaTATUTHUICCKHUE).
XUMHYECKUX CKopoCcTh peakiuu, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (DAKTOPOB: MPUPOIBI PEArupyrolIuX BEIIECTB,
peakiuit KOHLIEHTPALIMM pearupyronux BeUIeCTB, Temmeparypbl (mpaBuiio Bant-T'odda), mnomanu peakuoHHOM 2
IOBEPXHOCTH, HAIMYMS KaTan3aropa. Posb Katain3aTopoB B IPUPOAE U IIPOMBILIJIEHHOM IPOU3BOJICTBE.
DHeprusi akTUBalMi. AKTUBUPOBaHHBIM KoMIuieke. Karanusatopel u karanu3. Posib kaTanu3atopoB B MpUpOIe
U IIPOMBILIJICHHOM IIPOU3BOJICTBE.
JlabopaTopHble 3aHATHS 2
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JlabopaTopHble 3aHaTHA Ne 4 VI3ydeHue 3aBUCUMOCTH CKOPOCTHM XMMMYECKON pPEaKLMM OT KOHLIEHTpAaLUU
pearupymouux BeIEecTB U TEMIIEPATYPBHI.

JlaboparopHas paboTa Ha BEIOOD:

1. Jlaboparopnast paboTta «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKLMU OT KOHLEHTPALUU Pearupyroniux
BelecTBy. lccnenoBaHue 3aBUCUMOCTH CKOPOCTH pEakUUU OT KOHIEHTpanuu. OmpeneneHue KOHCTaHThI
CKOPOCTH peaKlUy IrpauuecKuM METOIOM.

2. JlaboparopHas pabdora «OrmpeneneHie 3aBUCUMOCTH CKOPOCTH pEakIMH OT TeMmreparypsi». McciemnoBanue
3aBHUCHUMOCTHU CKOPOCTH PEaKIUu OT TeMIepaTypbl. Pacuer sHEpruu akTUBAIMK pEaKIuu.

Pemenne npakTUKO-OpPHEHTUPOBAHHBIX 3a/laHUi Ha aHanu3 (aKTOPOB, BIUSIOUIMX HA M3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKIUU.

Tema 5.2.
TepmoanHamMuueck
ne
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKIX
peaKkum.
PaBHOBecue
XUMHYECKIX
peakui

OcHoBHOE Coa€cpiKaHue

Teoperuyeckoe o0yueHue

Knaccudukanuss XMMHYECKHX peakIuil: Mo TermIoBoMy 3(p@exTy (9K30TepMUUECKHEe, SHIOTEPMHUUECKUE), 10
obpatumocTtu (oOpaTumble U HeoOpaTuMble). TermioBble 3(G(EeKThl XUMHUYECKUX peakiuil. TepMoxuMuyeckue
ypaBHeHUsA. OOpaTUMOCTh PEaKIuii. XUMHUUECKOE PABHOBECHE W €r0 CMEIICHHE IO JCUCTBUEM PA3THIHBIX
(GakTOpoB (KOHIEHTpALUs PEAreHTOB WJIM MHPOAYKTOB pEaKkIHM, NaBJIE€HUE, TeMIeparypa) Ul CO3JaHMs
ONTHMAJIBHBIX YCIIOBHH IPOTEKAHUS XUMHUYECKUX ITPOLIECCOB.

[Tonsatue 00 sHTaMBIMKM W SHTponUU. DHeprus ['mb6ca. 3akon ['ecca u cieacTBust u3 Hero. Ponbs cMmemenus
PaBHOBECHS B TEXHOJIOTHYECKUX ITPOLIECCax.

IIpakTHYeckue 3aHATHS

IIpakTuyeckoe 3ansitue Nel3 I[lpunmun Jle Illarenve. BnusHue pasnuyHbix (GakTOpoB HA H3MEHEHHUE
PaBHOBECHS] XUMUYECKUX PEAKIIHIl.

3aKOH JEWCTBYIOIIMX MAacC M KOHCTAHTa XMMHUYECKOrO paBHOBecHs. Pacuerbl paBHOBECHBIX KOHILIEHTPALUN
pearupyrouux BelecTB U NpoayKTOB peakuuil. Pacuers! TemnoBoro sddexra peakiuu.

Pemienne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mpumeHeHue npuHnuna Jle-Illarense nns HaxoXACHUS
HaIpaBJICHUs CMELICHUS PABHOBECHS XUMHUYECKOW peaklMyd U aHamu3 (PaKTOpOB, BIMSIONIMX HAa CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS.

JlabopaTopHbIe 3aHATHS

JlaGopatopHass padora Ne 5 «l3ydyeHue BIMAHUSA PA3TUYHBIX (PAKTOPOB HAa CMEILIEHHE XHMHYECKOTO
PaBHOBECHS.

OK 01
OK 02
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HccnenoBanue BIMSIHUSA U3MEHEHHS KOHLEHTPALMU BELIECTB, PEAKUMU CPEAbl U TEMIIEPATYpPhl HA CMELICHUE
XUMHUYECKOTO paBHOBecHsa. CpaBHEHHE MOJYYEHHBIX PE3YJIbTATOB C TEOPETUYECKU MPOTHO3UPYEMBIMH Ha
ocHoBe npuHiuma Jle [larense.

KonTpoabHast .
CKOpOCTh XMMHUYECKON peaKIIUU U XUMUYECKOE PAaBHOBECHE. 2
pabora 4
Pazneua 6. JucnepcHble cMCTEMBbI 8
Tema 6.1. OcHoBHOE coep:kaHue 4 OK 01
JucnepcHeie Teoperuyeckoe o0yueHue 2 OK 02
CHCTEMBI 1 Hucnepcusie cucremsl. Komtonaasie cucreMsl. ICTUHHBIE pacTBOPBL. OK 07
(haxTopsr Hx PactBopenne kak ¢usuko-xumuueckuid mporecc. PactBopel. CnocoObl TNPUTOTOBIIEHUS PacTBOPOB.
YCTOHYHUBOCTH PacTtBopuMocTb. MaccoBast 1071 pacTBOpEHHOro BemiecTBa. [IpenenbHO MOMyCTUMbIE KOHUEHTPAMM W UX
HCII0JIb30BAHKE B OLIEHKE 3KOJOTMYECKON O€30MacCHOCTH. 9
Knaccudukanus qucnepcHbix cucteM o coctaBy. CTpoeHne u (akTopbl YCTOWYHUBOCTH JUCHEPCHBIX CHCTEM.
Pacrio3HaBaHrne MCTHHHBIX PacTBOPOB, KOJUIOMJHBIX PacTBOPOB U TrpyboaucnepcHbIXx cucrteM. CrTpoeHue
MuLeibl. PaccenBanue cBeTa mpu MPOXOXKJEHUM CBETOBOTO IyyKa 4epe3 ONTHYECKH HEOJHOPOAHYIO Cpeny
(apdexra Tunnamns).
IIpakTHYecKkHne 3aHATHS 2
IIpakTuyeckoe 3anaTHeNe14 Penienue 3aa4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Peurenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUK Ha JUCIEPCHBIE CHUCTEMBI, HUCIOJIb3yEMbIE B 5
ObITOBOM M TPOU3BOACTBEHHOM JESATENILHOCTH YEJOBEKa, C TMO3UIMI HKOJOTUYECKOW 0e30MacHOCTH
MOCJIEICTBUI U IPAMOTHBIX PEIICHUN TPOOIIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coep:KaHue 4 OK 01
Hccrnenoanue JlaGopaTopHbie 3aHATHS 2 OK 02
CBOWCTB JladopaTopHas pa6ora Ne 6 «[IpuroroBiieHrue pacTBOPOBY.
AHACIIEPCHBIX [IpuroroBrneHne pacTBOPOB 3aJlaHHOW  (MOJIAPHOW) KOHIEHTpauuu (C TMPAKTUKO-OPUEHTHPOBAHHBIMU 1
CHUCTCM IJIA UX BOIIPOCAMHU ), OTIPEACIICHUE CPEAbl BOJHBIX PACTBOPOB.
MJICHTH(UKALIH JlaGopatopHas padora Ne 6 «lccnenoBanue qUCIEPCHBIX CUCTEM.
[IpuroToBiieHnE ¥ U3y4EHUE CBOMCTB TUCIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3UH, SMYIbCUH, KOJJIOUIHOTO 1

pacTBOpa. CpaBHeHI/Ie CBOMCTB MCTUHHBIX U KOJJIOMIHBIX pacTBOPOB, BBIABJICHUC OCHOBHBIX p%HHqHﬁ MCKIAY
HHMH.
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KonTpoabHast

JlucniepcHble CHCTEMBI.

padora 5
Paspnen 7. KavecTBeHHbIe peakiuu 00HAPYKeHHs] HEOPTAaHNYEeCKNX U OPraHMYeCKHX BellecTB
Tema 7.1. OcHoOBHOeE coep:KaHue OK 01
OOGnapyxxeHue IMpakTHyecKkue 3aHATHS OK 02
HEOpraHn4ieckux |[Ipakruveckoe 3anaTueNelS KauecTBeHHbIE XUMHUUECKHUE PEAKIIH, XapaKTePHBbIE 11 OOHAPYKEHUS
KaTHOHOB U HEOPraHMYECKUX BEIIeCTB (KaTUOHOB U aHMOHOB). CocTaBlieHHE ypaBHEHUH peaklnii 0OHapyKEeHHsI KAaTHOHOB
AHHOHOB |-VI rpynmn u aHHOHOB, B T.4. B MOJIEKYJIIPHOI 1 HOHHOM (hopMax.
Peakuuu o6HapykeHUSI HEOPTaHUYECKUX BELIECTB B PEATBbHBIX 00BEKTaX OKPYKAIOLIEH CPEIbl.
JlabopaTopHble 3aHATUSA
JladopaTopHas pa6ora Ne 7 OOHapyKeHHE HEOPraHUYECKUX BEMIeCTB (KaTHOHOB [—VI rpymnmn mim aHHOHOB) €
HCIIOJIb30BAHNEM KAYECTBEHHBIX AHATUTUYECKUX PEAKIUN.
JlabopaTopHast pabota Ha BEIOOD:
1. JlTaboparopHas paboTa «AHaATUTHYECKHE peakuu KaTuoHOB [—VI rpymmy.
[IpoBeneHne KauyeCTBEHHBIX PEAKIIHI, UCIIONIb3YEMBIX AJIsi OOHAPYKEHUsI KAaTHOHOB | rpynmbl (Kanusi, HaTpus,
MarHus, aMMoHus), II rpynmer Ha mpumepe 6apusi, 111 rpynmber — cBunna, IV rpymnms! — anroMuHus,
V rpynmel — xene3a (II u 1), VI rpynmer — aukens. Onucanne HaOII0aeMbIX SBJICHHH U COCTABIICHUE
XUMHUUYECKUX PEAKIIUH.
2. JJabopatopnas paboTta « AHATUTUYECKHE PEaKIIUU aHUOHOBY.
[IpoBeneHune Ka4yeCTBEHHBIX PEAKIIHii, UCIIONIb3YEMBIX /JIsi OOHApYKeHUsI aHHOHOB: KapOoHara, ¢ocdara,
cynbdarta, cynbduia, HUTpaTa, XJopuaa u ap. Onucanue HaOIIOAaeMbIX SIBJICHUN U COCTaBICHHE XUMHUECKUX
peaKui.
Tema 7.2. OcHoBHOE coep:KaHue OK 01
OOGuapyxenune IpakTHYecKue 3aHATHS OK 02
OpPraHMICCKHX IIpakTnyeckoe 3ausaTeNe16 KauecTBeHHBIE XUMUYECKUE PEAKIIUU, XapaKTEPHbIE 7151 OOHAPYKEHUS
BCIICCTB OTJCIIBHBIX KJIACCOB OPraHNYeCKUX COEOUHEHUN: (I)GHOJ'IOB, anbpACTUIIOB, KpaxMaia, chyCHoﬁ KUCJIOTEI,
OTACIIbHBIX aMHHOKHUCIIOT U Jp.
KJIaCCOB € Jlenatypanusi 6€JIKOB IPU HarpeBaHHUM, LIBETHbIE PEAKIIUU OEJIKOB.
UCTIOJb30BAHNECM | CocTaBlIeHHE KaUeCTBEHHBIX PEaKLUii OOHApYKEHUs OpPraHWYECKUX COCTMHEHUN OTJENbHBIX KJIACCOB.
KaueCTBEHHBIX

JlabopaTopHble 3aHATHS
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peakuui

JlaGopaTopHasi pa6ora Ne 8 O0HapyKeHUE OPraHUYECKUX COCTUHEHUHN OTICIBHBIX KJIACCOB.
JlaboparopHas paboTa Ha BEIOOD:

1. JlTaboparopHnas pabota «KauecTBeHHbIE peaKIUU Ha OT/EIbHBIC KJIACCHI OPraHUYECKUX BEUIECTBY.
HpOBeI[eHI/Ie Ka4uYC€CTBCHHBIX peaKHHﬁ, HCIIOJIB3YEMbBIX I O6H21py>KeHI/I$I OpraHN4YCCKNX BCIICCTB pa3JIMYHbIX
KJIacCOB: ()€HOJIOB, aJIbJICTHIOB, KpaxMaa, YKCYCHON KUCIOThI, aMUHOKHCIIOT, OelkoB 1 ap. Onucanue

HAOJI0TaeMBIX SIBIICHUI U COCTABJIIEHUE XUMUYECKUX PEAKINI U/UITH CXEM. 2

2. JlabopatopHas paboTta «KauecTBeHHBIH aHAIN3 OPraHNYECKUX COCTMHEHNUN IO (DYHKIIMOHATIBHBIM T'PYIIIIaM.

[IpoBeneHNEe Ka4eCTBEHHBIX PEaKINii, NCIOIb3YEMBIX [UIS PACIIO3HABAHHS OPTaHUIECKUX BEUIECTB OTACTHHBIX

KJIacCOB O (DyHKIIMOHAIBHBIM T'PYIIIIaM: Ha MPUMEPEe aMUHOKHCIIOT i KApOOHOBBIX KUCIIOT, CITUPTOB H

(heHoJI0B, aNbJIETUIOB U KETOHOB. OnucaHue HaOII01aeMbIX SIBJICHUN U COCTaBICHNE XUMUYECKUX PEaKIUil

W/WTN CXEM.
IIpodeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue MPUKJIAJTHOI0 MOAYJsl) / MpaKTH4YecKasi NOAr0TOBKA 36
Pa3nen 9.2. UccnenoBanne U XuMuuyecKuii aHaIM3 00beKTOB TexHOc(epbl (/1 YKPYIIHEHHOH I'PYNIbI CIEUATbHOCTH
29.00.00)
Tema 9.2.1. OcHoBHOE coep:KaHue 8 OK 01
OcHoBBI JlaGopaTopHble 3aHATHS 2 IIK...
11abopaTopHOH JladopaTopHas pa6ora Ne 9 «OcHOBBI TaOOPATOPHOI MPAKTHUKIY.
IIPAKTHKH B JlaGopaTopHas mocyna u XuMudeckue peaktubl. OCHOBHBIE TabopaTopHbIe onieparuu. JlabopatopHoe 2
npo(eCCHOHANBHB [oGopynoBanue. TexHuKa GE30IACHOCTH U IPABHIIa paGOTHI (IOBEICHHS) B IAGOPATOPHIL
X 1ab0paTopuaX  |[IpakTnueckne 3ansTus Ne 17-19 6

BrlnosiHeHue THUIMOBBIX PacyeToOB MO TEMAaTUKE SKCIepUMEHTa (BBIXOJ MPOIYKTa peaklMH, Macca HABECKH,

o0veM pactBopuTensi). OOpaboTKa JaHHBIX, aHAIM3 W OIEHKAa UX JIOCTOBEPHOCTH (BBIUYMCIICHHE CPEIHEro 6

3HAUEHUS SKCIIEPUMEHTAIBHBIX JaHHBIX, MOTpemHocTH). [IpeacraBnenue B pa3ianyHoOi (QopMme pe3yabTaToB

JKCIIepuMeHTa (Tabnuila, rpaduk, OTYET, TOKIad, TPE3CHTALIHS)
Tema 9.2.2. OcHoOBHOE cojlep:KaHue 6 OK 01
XUMHUYCCKUH Teopernyeckoe odyueHue 2 OK 02
aHaJn3 Haznauenue texauueckoit Bojbl. TpeOoBaHUS K TEXHUYECKON BOJIE 110 TPYIaM NOTpeOIeHHUS. OK 07
TEXHUYECKUH BOJIBI | KayecTBO TEXHUIECKOM BOJIbl PAa3HbIX BUIOB. XUMHUYECKUHA aHAIU3 U MPOU3BOIACTBEHHBIN KOHTPOJb COCTABA 5 IIK...

TEXHUYECKOM BOJBI. Cy’IJ_IHOCTB MCTOa TUTPOBAHMUS.
AHanu3 TEeXHHYECKOU BOABI Ha JXCECTKOCTb W [APYIruc IIOKa3aTCIIU. KucmotHocts 1 mMCI0YHOCTh BOJBI.
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Omnpenenenue oo1Iel 1 cBOOOAHON MIEIOYHOCTH (KHCIOTHOCTH) METOJIOM TUTpOBaHMs. pH cpeibl 1 MEeTOIbI ee
omnpenenenus. JKecTKOCTh BOJbI M METOJIbI €€ OTIPE/ICIICHUSI.

IIpakTnueckne 3ansaTus Ne 20

CriocoObl BBIpa)XEHUSI KOHIICHTPALMU PAcTBOPOB: MAaccoBasi OIS PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS W
MOJIsIIbHAS. KOHLIEHTpauuu. Tutp pactBopa. PenieHre npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
pacyeT KOHLEHTPALUK 3arps3HAIOIIMX BEIIECTB U UX CPABHEHUE C IIPENEIBHO JONYCTUMBIMU KOHLIEHTPALUSIMHU

(TIIK).

JlabopaTopHble 3aHATUSA

JladopaTopuasi padora Ne 10 MccrnenoBanne XUMAYECKOTO COCTaBa MPOO TEXHUYECKOU BOJIBI.

JlabopaTopHast pabota Ha BEIOOD:

1. JlabopaTtopHas pabota «OnpenereHue XJI0PUI0B METOJIOM TUTPOBAHHUS B TEXHUUECKON BOJIEY.

OmnpeneneHne XJIOPHI-HOHOB METOJIOM apreHTOMETPUH ¢ (PUKCHpOBaHNEM KOHIIA THTPOBAHUS 110 MeTory Mopa
(ocamuTensHOE TUTPOBAHUE).

2. JTaboparopHas paboTa «OrpeneneHne )KeCTKOCTH TEXHUIECKOH BOIBI METOIOM TUTPOBAHHUSIM.
KommnekconoMeTpuueckoe onpeieleHne KeCcTKOCTH (CyMMbl MIOHOB KaJIbLIMSI M MarHus) B cpejie aMMOHUNHO-
amMmuadHoro 0ydepuoro pacteopa (pH 9—10) mo o6pazoBanuio ¢ TpuaoHOM b MamoucconMMpoBaHHBIX
KOMIIJIEKCHBIX COEAMHEHU.

Tema 9.2.3.
XUMHAYECKUH
aHaJIM3 BO3JlyXa

OcHOBHOE colep:KaHue

Teopernueckoe o0yueHue

XHUMHYECKUH cOoCTaB arMoc(epHOro BO3ayxa, BO3ayXa paboueld 30HBL. BpeaHple BemiecTBa W NMPUMECH B
BO3JIyX€ JKHJIBIX TIOMEIIIEHUM, B BO3AyXe padoueii 30H61. HopmaTuBHBIE OKyMeHTHI. [locinencTBust BO3IeHCTBHS
BBICOKOH KOHIICHTPAllMM YTJIEKUCIOTO ra3a Ha OpraHW3M dYejoBeKa. MepompHsaTHS IO CHWKCHHIO YPOBHS
3arpsiI3HEHHOCTH BO3/yXa UCCIEyeMO KOMHATHI.

IMpakTuyeckue 3anarus Ne 21

I'uruennyeckast OlleHKa CTENEHH 3arpsiI3HEHHs BO3/lyXa IIOMEILEHHUs] HA OCHOBE COIIOCTABJICHUSI KOHLIEHTPALH
JIMOKCUA yriiepoJa ¢ COOTBETCTBYIOLIUM T'MTMEHMYECKMM HOPMaTHBOM.

Pemenne npakTuKo-OpuEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA pacueT KOJIMUYECTBA BEILIECTBA,
KOHIIEHTpaluil BpeIHbIX IpUMeceil B aTMOC(EPHOM BO3yXe M BO3TyXe MOMELICHUH.

JlabopaTopHble 3aHATHS

JlaGopatopnas padora Ne 11 «Onpenenenue cofepkanus yrieKUCIOro raza B BO3ayXe MOMeIeHHs SKCIpecc-

OK 01
OK 02
OK 07
IIK...
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Mmeronom». HccnenoBanue mnpoO Bo3ayxa paboueid 30HBL OmpeneneHue CoJepKaHUs YIJIEKUCIOro rasa B
BO3JIyXe MMOMEIICHHS IKCIIPECC-METOIOM.

Tema 9.2.4.
XUMHYEeCKIH
aHaiu3 npoo
MaTepuaioB
CTPOUTEILHO-
pecTaBpallMOHHOM
JEeSITCILHOCTH B
nu3alHa

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme

Krnaccudukarus MaTepruaaoB, UCIOJIB3YEMBIX B CTPOUTEIIEHO-PECTaBPAIIHOHHON JSSITEIILHOCTH IO COCTAaBY, UX
HAa3HAYCHHE U NPUMEHEHUE. XUMUYECKUI aHAIU3 MaTEPUaJIOB CTPOUTEIBLHO-PECTABPALMOHHOMN ACATEIbHOCTH U
nu3aitHa. XUMUYECKUH COCTaB MUTMEHTOB, KPACUTENEH, BSDKYILIUX CMecel, 0COOEHHOCTH UX CBOWCTB U
MIPUMEHEHHUsI B PO (HeCCHOHATBLHOM IeaTeTbHOCTH. BerecTBa, ucnolib3yeMble B KaYeCTBE TUTMEHTOB U
CBS3YIOIIMX MaTepuaioB. Mctopuueckas cripaBka. CoBpeMEHHbIE MaTEPHAIIBI.

IMpakTuyeckune 3ansaTus Ne 22

KauecTBeHHBIN U KOJMYECTBEHHBIN cOCTaB MO0 MaTepUaioB CTPOUTEIbHO-PECTABPALIMOHHON JESTETbHOCTH U
mu3aiiHa. Knaccudukanus Kpacok MO YKPBIBUCTOCTH, MPO3PAaYHOCTH B 3aBUCUMOCTH OT HCIOJIb3YEMBIX
IIATMEHTOB U CBA3YIOLIMX BemecTB. Onpeneenre cocTaBa Kpacok Ha COAEPKaHUE MUKPO U MAKpPOIIEMEHTOB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 33/JaHUN MO XMMHUYECKOMY aHalIM3y MpoO MaTepHalioB CTPOUTEIHHO-
pecTaBpallMOHHON IEATEIbHOCTH U JU3ailHa.

JlaGopaTopHble 3aHATHSA

JladopaTopHas padora Ne 12 lccnemoBanue marepuajgoB CTPOUTEIBLHO-PECTABPAIMOHHON ACSITEIBHOCTH U
Iu3aiHa.

JlabopaTopHast paboTa Ha BHIOOD:

1. JIaboparopuas padora «3roToBieHne Kpacok (I0100p MUTMEHTOB U CBS3BIBAIOIINX BEILIECTB)».
HccnenoBanue npupo HbIX MUHEPAJIOB, MOJYYEHUE MUTMEHTOB ITyTEM XMMHUYECKUX peaklnid, onpeeeHue
CBsA3YIOLIUX MaTepuanoB. CpaBHEHHE YKPHIBUCTOCTU U MPO3PAUYHOCTH MOJYYEHHBIX KPACOK MTyTeM HaHECCHHS
WX Ha JUCT OyMaru.

2. JJaboparopnas pabota «lccrnenoBanre cCBOWCTB BSKYIIMX BEIIECTB HA IPUMEPE TUIICA».

Ornpenenenre CKOPOCTH CXBAaTbIBaHUS IPUPOJHOTO U CTPOUTENIBHOTO rurca. @akTopsl, yCKOPSIOIINUE U
3aMeJIAIOIINE CXBATBIBAHUE MPUPOIHOIO runca. ['uncoBoe TecTo, TeMneparypa ero 3actbiBanus. CpaBHEeHUE
CKOPOCTH CXBaThIBaHHsI MPUPOIHOTO U CTPOUTENHHOTO TUIICA, OoTpeiesieHue (GaKTOPOB, BIUSIONIUX Ha CKOPOCTh
CXBaThIBaHUSI CTPOUTENILHOTO TUIICA, ONIPEEIICHUE TEMIIEPATYPhl 3aCThIBAHUS TUIICOBOTO TECTA.

OK 01
OK 02
OK 07
IIK...

Tema 9.2.5.
Hccnenosanne

OcHoBHOE conepkaHue

10

Teopernueckoe o0yuenune

OK 01
OK 02
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00BEKTOB VY4ebHo-Hccae10BaTeIbCKH MPOEKT B 00JaCTH MCCIIe0OBaHUS 00bEeKTOB TexHochepsl. O030p Tem y4deOHO- OK 04
TEXHOCHEPHI HCCIIEA0BATEIbCKUX MPOCKTOB. AJTOPUTM BBIMOJIHEHUs Mpoekta. OmnpenenecHue MpoOJIeMbl HCCIEIOBAHUA. 2 OK 07
Mertoapl MOUCKa, aHaJIM3a 1 00pabOTKH HH(POPMALIUU O IPOCKTE B PA3TUYHBIX HCTOYHUKAX. IIK...
IpakTnyeckne 3ansaTus Ne 23-24 4
ObocHOBaHUE aKTyaJbHOCTH BBIOpAaHHOH TeMbl. BrlsiBieHHE MpoOiieMbl ucciieoBaHus. BeiOop 00bEeKTOB U
METOJIOB MccienoBanus. [locraHoBka mened u 3amad uccienoBanus. OnpeneneHue MpoayKTa MCCIIeT0BAHMSL 2
Omnpenenenre 3TarnoB U COCTABJICHUE IJIaHA UCCIIEI0BAHNUS.
3ammra npoekra: IlpencraBieHne pe3yiabTaTOB BBITIOJTHEHUS Y4EOHO-MCCIENOBATEIBCKUX IPOEKTOB 2
(BBICTYyIIJIEHHUE C MTpE3EHTALUEH).
JlabopaTopHble 3aHATUSA 4
JlabopaTopuasi pa6ota Ne 13-14 lccrnenoBaHue MpeUIOKCHHOTO OOBEKTa Ha KUCIOTHOCTD, IEIOYHOCTS,
XMMHUYECKUN COCTaB (3arpsA3HUTENM, Makpo- M MHUKpodjiaeMmeHThl). OOpaboTka pe3yabTaTOB HCCIEI0BaHUS. 4
OreHKa KagecTBa UCCIENYEMOTO 00bEKTa UCXO IS U3 Pe3yIbTaTOB XUMHUYECKOTO aHAIN3a
IIpome:kyTOUYHAS aTTeCTAUMS IO JMCIHUIIMHE (IK3aMeH) 12
Bcero 144

*(OOpa3oBaTejibHASI OPraHU3ANUsA BHIOUPAET OAMH MOYJIb U3 MPeJI0KeHHbIX.
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3. YcJi0BUS peajin3alnuy NPorpaMmel 001eo0pa3oBaTe/ibHOM TUCHUIITHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHHI0

Jlns peanuzanul TporpaMMbl JUCHUIUIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI
CJIeIyIOIINE CIIeHUaIbHbIE MOMEIICHUS: YUeOHbI KaOMHET XUMUU W/WIK y4yeOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue yuyeOHOro kaOmHera (HArJIsiAHbIE MOCOOUNA): HAOOPHI
IAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYJ, MOJENN KPUCTAUIMYECKUX PEIIETOK,
KOJUICKIIMM TIPOCTBHIX W CIIOXKHBIX BEIIECTB W/WUIW KOJUICKIIUU TOJUMEPOB;
KOJUIEKIIMSI TOPHBIX TOpPOA M MHUHEpasioB, Tabmuua MeHnaeneeBa, ydeOHbIE
¢unbMbL, TU(POBBIE 00pa30BaTENbHBIE PECYPCHI.

Texnnueckue cpeacTBa OOy4YeHHsi: KOMIIBIOTEp C  yCTpoicTBaMu
BOCIIPOM3BECHUSI  3BYKa, TMIPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C DKPAHOM,
MYJbTUMEIUIHHAS TOCKA, yKa3Ka-TPe3eHTEP s TPEe3eHTaIlU.

Oob6opynoBanne jgadopaTopuu U padbo4ux MecT JJaOOPATOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC W
MOKPOBHBIE CTEKJIA, TUIAHIIETHI I KamnejdbHBIX peakiuui, (QUiIbTpoBasibHAS
Oymara, TpOMBIBAJIKH, CTEKJISTHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HA0Op pPEAaKTUBOB, CTEKJISHHBIC MMaJIOUYKH, IITATUBBI ISl TMPOOHPOK; MEpHBIE
IWIMH]IPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU JIENUTENbHBIE IMIHHIpHuUeckue (50-
100 wu1), cTymku ¢ TecTUKOM, (apdopoBble YalllKH, IHHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIUTKH, JTaOOpaTOpHBIE
IITaTUBBI, CIUPTOBBIE TOPENKH, CIUYKH, MPUOOp MJs TOJNyYeHHs Tra3oB (WIH
npoOupKa ¢ Ta300TBOAHON TPYOKOM), JAepKaTelnu sl MPOOUPOK, CKIISHKHU IS
XpaHEHHs] PEaKTHUBOB, pa3AaTOYHbIC JOTKM; xuMudeckue crakanbl (50, 100 u 200
MJ1); IINATEIN; MUHIEThI; TUTEIbHbIE HMIUMIbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mi) u mepabie Konosl (25, 50, 100 u 200 mur), BoxsHast 6aHs
(WM TepMOCTaT), CTEKJISTHHBIC MaJOYKH; KOHMYEeCKUe KOOI s TutpoBanus (50
n 100 mn); uMHAUKATOpHBIE TOJOCKM Ais omnpenenenus pH u cranmaptHas
WHJIMKaTOpHAs 1IKaJla; YHUBEPCAIbHBIN MHAUKATOp; nuneTku Ha 1, 10, 50 ma (wam
no3atopsl Ha 1, 5 u 10 mur), GIOpETKM IJIT TUTPOBAHUS, MEIUIIMHCKUE IITIPHUITHI HA
100-150 mn, maGopaTopHbIE W/WIH aHATUTHYECKHE BEeChl, pH-METphI, CymUIbHBIHI
mkad, u 1p. 1aboparopHoe 000pyIOBaHUE.

3.2. UuopmannoHHoe odecrevyeHne peaju3auu NporpaMmmbl

1. lns peanuzaruu nporpaMMbl OuOIMoTeuHbIN (HOH 00pa3oBaTEIbHON
OpraHu3aluy JOJKEH UMETh MeUaTHbIC W/ WIIH 3JIEKTPOHHbBIE 00pa30BaTeIbHbIC U
MH()OPMALIMOHHBIE PECYPChI, PEKOMEHAOBAHHBIE ISl UCIIOJIL30BAHUS B
00pa3zoBaTeIbHOM MPOILIECCE, HE CTapIIIe MSATH JIET C MOMEHTA U3/IaHUSI.
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OcHOBHBbIE TeYATHDbIE H3J1aHnsA

1. Audunorenoa, M. B. Xumus: y4eOHUK U NPAKTUKYM ISl CPEIHETO
npodeccuonansHoro oopazosanust / . B. Audunorenona, A. B. babkos, B. A.
[lonkoB. — 2-e u3A., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. —
291 c.

2. llleronuxuna, H. A. OO6mas xumwus: yueOnuk g1 CIIO / H. A.
[eronmuxwuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonbckmii, A. b. Xumus: y4yeOHUK M TNPAKTUKYM JUJIsI CPEIHETO
npodeccuonanprHoro oopazoBanusi / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u qon. — Mocksa: U3natensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yuyeOHUK 1Jisg cpeaHero npodeccruonanbHoro oodpaszosanus / 0.
A. Jle6enes, I'. H. daneeB, A. M. Tl'ony6es, B. H. IllamoBan; mon oo6mieit
penakmuent . H. ®daneeBa. — 2-e wusn., mnepepab. u jgon. — Mocksa:
N3narensctBo FOpaiit, 2022. — 431 c.

2. PekoMeH1yeMble MeYaTHbIE U3IaHMsI 110 peaTn3aui 0011eoopa3oBaTeIbHOM
JTUCITUTUTHHBI TIPEJICTABIICHBI B METOIMYSCKUX PEKOMEHIAIMAX 110 OPraHU3aIluN
oOy4eHUs.

OcHoBHbIE NTeYaTHbIE U3TAHNS

5. AundunorenoBa, M. B. Xumusi: y4eOHUK U TPaKTUKYM IJIsi CPEIHErO
npodeccronansHoro oopazosanus / M. B. Audunorenosa, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3n., ucnp. u aomn. — Mocksa: M3narensctBo FOpaiit, 2022, —
291 c.

6. [lerommxuHa, H. A. O6mas xumusa: yuebnuk misi CIIO / H. A.
leronuxuna, JI. B. Munaesckasi. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

1. Hukonbckuif, A. b. Xumus: yd4eOHMK W TPAKTUKyM JUIsI CPEIHETO
npodeccuonansHoro odpaszoBanus / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. u pon. — Mocksa: M3narensctBo FOpaiit, 2022. — 507 c.

8. XuMmus: y4eOHUK NIl CpelaHero mnpodeccuonanbHoro obpaszosanus / O.
A. Jlebenes, I'. H. daneeB, A. M. T'omy6e, B. H. IllamoBam; mox ooOmmeit
penakmuern I'. H. danmeeBa. — 2-¢ wusn., mepepab. m jgon. — Mocksa:
MznatensctBo FOpaiit, 2022. — 431 c.

JlonoTHNTEeIbHbIE HCTOYHUKH

1. Xumus. 10 kmacc. YrnyOnéHueni ypoBeHb : yueOHux/ B.B. Epemun,
H.E. Ky3emenko, B.W. Tepenun, A.A.[po3nos, B.B.Jlyaun; mnom pen.
B.B. Jlyauna. — M.: [Ipocsemenne, 2022. — 446, [2] c.: u.
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2. Xumug. 11 knacc. YrinyOnénuelii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. dpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[Ipocsemenue, 2022. — 478, [2] c.: un.

3. Xumusd. YrayOneHHslii ypoBeHb. 10—11 knaccel: pabouas nporpaMma K
muanu YMK B.B. Jlynuna: yueOGHo-meToauyeckoe mocooue / B.B. Epemumn,
A.A. Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: lIpoda, 2017. — 324, [1] c.
4. Meronnueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,
B.. Tepenuna, A. A. Jlpo3noBa u ap. «Xumusa. YriayOneHHBIH ypoBeHb». 10
kinacc / B. B. Epemun, A.A. [po3no, N.B. Epemuna, B. M. MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : uu.

5. Meronunueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,
A. A. Jlpo3noBa u gp. «Xumwus. YruyOneHHbIH ypoBeHb». 11 kimacc / B. B.
Epemun, A.A. JIpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10.
Kepumor. — M.: [Ipoda, 2018. — 423 c. : um.

6. I'ycera, E. B. Xumus qis CIIO: yueOHo-MeTonnueckoe nocooue / E. B.
I'yceBa, M. P. 3uranmmuna, /. 1. Kynukosa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: snekTpoHHbI // JlaHb : 3JIEKTPOHHO-
oumbmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenusi: 14.10.2022). — Pexum qocTyma: ajis aBTOpU3. TOJIb30BaTeNeH.

7. Yepuukosa, H. FO. Xumus B 10CTYITHOM H3JI0KE€HUU: yueOHOE mocolue
s crio / H. ¥O. UepaukoBa. — 2-e uza., crep. — Cankrt-Iletepoypr: Jlanb, 2022.
— 316 ¢. — ISBN 978-5-8114-9500-9. — TexkcTt: snexkTpoHHbd // JlaHb:
aJIeKTpOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum gocTtyma: 1jis aBTOPHU3. MOJIb30BaTEICH.

8. [epaunpina, JI. B. Xumus: yue6noe mocodue / JI. B. IlleBnurnpina, A.
N. AnapnaeB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-
4, — TekcT: anexkTpoHHbIH // JIaHb: 31eKTpOHHO-OMOMHoTeuHast cucrema. — URL:

https://e.lanbook.com/book/118505 (mata oOpamenusi: 14.10.2022). — Pexum
J0CTyNa: JJIs aBTOPHU3. TOJIb30BaTEIICH.

Q. brmunos, JI. H. Xumus: yae6nuk mns CIIO / JI. H. baunos, U. JL
[leppunosa, T. B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — Texcrt: amekTpoHHbIA // JlaHb:
aJIeKTpOHHO-OMOmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obopamienus: 14.10.2022). — Pexxum goctyna: s aBTOPU3. NOJIb30BaTENEH.
10. INabpmensna, O. C., JIpicoBa, I'. I'. Xumus: KHUTA I TIPEIIOAABATEIIS:
yae0.-meTo. mocodue. — M. Axanemus, 2012. - 332 c.

11. YepuukoBa H. FO., MemepsikoBa E. B. Pemraem 3amaun mo XuMuu
camocTrosTenbHo: yueOHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankrt-IlerepOypr: Jlaub, 2022. — 328 c.
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12. Pe3nukoB B. A. COOpHMK ynpakKHEHHH M 3a7a4 IO OPraHUYECKOU
xumuu: yuyeoHoe nocooue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. —
226 c.

13. Kanyctuna A. A., Xanpuenko W. T'., Jlubano B. B. OOmas u
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenxo, B.B.
JInbanoB — Cankt-IletepOypr: Jlans, 2020. — 152 c.

14, la6puensn O.C. Xumusi: yueb. s ctya. npod. yueb. 3apeaenutt / O.C.
INabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.
15. la6puensn O.C. Xumus pana  npodeccuit U CreHHAIBHOCTEH

TEXHUYECKOr0 Tpoduis: Y4eOHUK Uil CTyA. YUYpexkAeHuH cpen. mnpod.
obpazoBanus / O.C. TI'abpuensn, N.I'. OctpoymoB. — 4-e u3m., crep. — M. :
M3parenbckuii neHTp «Akagemusi», 2017. — 272 c.

HNuTepHer-pecypcebl

1. hvsh.ru — Xypuan «Xumust B kose».

2. https://postnauka.ru/themes/chemistry — nexiuu mo Xumuu Ha caiTe
[Tocthayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monysisipHblii IPOEKT «DJIEMEHTBI 00JbIIoN Hayku» (pu3uka, XUMUS,
MaTeMaTHKa, aCTPOHOMHMS, HAYKH O JKHM3HM, Hayku o 3emue). HoBoctu Haykw,

KHHUTI'", HAYYHO-TIOIIYJIAPHBIC CTATBH, JICKIIUH, SQHIUKIIOIICANN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-TIonyJIsipHOTrO *KypHana «llorenuman». XKXypnan uznaérca ¢ 2005 r.,
¢ 2011 r. — paznen «Xumus».

4, http://gotourl.ru/4785 (http://www.hij.ru/)
CallT Hay4YHO-NOIYJSIPHOTO >KypHana «Xumus W ku3Hb». JKypHan wuznaércs

c 1965 .

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTast 2JIEKTpOHHAsT OuOnmoTeka xumudeckoro mopraia «Chemnety,
CONIEP)KUT ydeOHbIE W WHPOPMAIMOHHBIE MaTepHaNbl [JI IIKOJIHHUKOB W
yunteneii. B Hel MOKHO HalTH yuyeOHUKH TIO OOIIEeH M HEOPTraHMYECKOW XUMUH,
OpraHUYEeCKOW XHMHUU, MYJIbTHUMEIHamMaTepuaibl, a TakKe 3aJauyd XUMHUYECKUX
OJINMIUAJ C PEIICHUSIMHU, 33Ja4l BCTYIUTEIbHBIX SK3aMEHOB sl aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarmonnple maTepuanbl 00 onuMmmuagax: MOCKOBCKOW TOPOJCKOH,
Bceepoccuiickorr, MenaeneeBckoii, MexaynapogHou. IlpuBenensl 3amaum
TEOPETUUYECKUX M SKCIEPUMEHTAJIbHBIX TYPOB, MOJAPOOHBIEC PELICHHS, CIIHCKUA U
dboTtorpadun nodeauTeIcH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

CucremMa JUCTAaHIMOHHOTO OOYYeHHs, HamlpaBlieHHas B MEPBYIO oOyepenb Ha
IIOArOTOBKY K OJIMMIIMAIAaM BCEX YPOBHEH — OT LIKOJBHBIX 40 MexayHapoaHOM.
CailT comepKUT OrpOMHOE KOJMYECTBO 3a7ay, CIPYIIIUPOBAHHBIX KaK IO TEMaM,
Tak ¥ 1o onuMnuazaMm. Ilo BceM OCHOBHBIM paszenaM XHUMUU IPUBEIEH
TEOPETUUYECKUI MaTepual U pa3o0paHbl pelIeHHs] TUIIOBBIX 3a]a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mo HaHoTexHonOrusiM. OCHOBHasi UEIb — pa3BUTUE OOpa3oBaHUS B
O6HaCTI/I HAHOTEXHOJIOTUU )51 IIOAIr0OTOBKA K I/IHTepHeT-OHI/IMHI/IaI[e 110
HAHOTCXHOJIOTUSM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas crnpaBounast uHdopmaiys 0 XUMHUYECKUX DJIEMEHTaX U UX CBOMCTBaX
(Ha aHTJIMICKOM SI3BIKE).

9. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pIuHbIN CAalT O CBOMCTBAX XUMHUYECKUX JIEMEHTOB.

10. http://gotourl.ru/7180 (https://www.lektorium.tv)
HGKOMMep‘IGCKI/Iﬁ CauT OHHaﬁH-O6pa30BaHHH, COACPKUT MHOI'O HHTCPCCHBIX
O6paBOBaT€JILHLIX KYpCOB H BI/II[GOJIGKI_II/Iﬁ IJI1  IIKOJBHUKOB, CTYACHTOB U
yuutesie. ECTh HECKOJIBKO KYpPCOB I10 XUMUH.

11. http://gotourl.ru/4800 (https://www.cas.org/)

Caititr Chemical Abstract Service — caMblii aBTOPUTETHBIM B MHPE XUMHHU
nH(OPMAIIMOHHBIA UHTEPHET-pecypc (CalT TIaTHBIN).

12. http://www.organic-chemistry.org/
[Toptan o opraHUYECKON XMMHUHU Ha AHTJIMMCKOM SI3BIKE.

13. http://www.xumuk.ru
CaiiT 0 XUMUU: KJIacCHYECKHe y4YeOHWUKH, CIPABOYHWKH, DHIIMKIONEIUHU, MOUCK
OPraHUYEeCKUX U HEOPTAaHUUYECKUX PEAKLUM, COCTABIICHUE YPABHEHUN pEaKIIUU.

14. http://orgchemlab.com/
Caiirt, mOCBAIEHHBIN MPAKTUUECKON paboTe B 1abopaTopuu
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4. KOHTPOJIb M OLIeHKA pe3yJ1bTAaTOB 0CBOEHHS 0011e00pa30BaTe/bHOM
AUCHUTITHHBI

KoHTpone ¥ oumeHka  pe3yapTaTOB  OOY4YEHHS  OCYLIECTBISIETCS
MIPENOAABaTENEM B  INPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATUH U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMIOJHEHUS OO0YyYalOIUMUCS
WHIUBUAYAJIBbHBIX 3aJaHUi, MPOEKTOB, HccheqoBaHUil. Pe3ynbratel 00yueHus
ONPEJENSIOT, YTO O0y4aromuecs TOJKHBI 3HATh, TOHUMATh U JAEMOHCTPUPOBATH
I10 3aBEPIICHUHN U3YUYEHUS TUCIUIIINHBI.

Jnst hbopMHupoBaHUsl, KOHTPOJIA M OLIEHKU pPEe3yJIbTaTOB OCBOCHHS Yy4eOHOM
JVCLUUIUIMHBI UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIIPUATHH, IPEACTABISAIOMIAS
co00Ol KOMIUIEKC Y4EeOHBIX MEpPOINPHUATUN, COTJACOBAHHBIX C PE3yJIbTaTaMH
oOydyenuss u cdopmynupoBanHbix ¢ yderom @OI'OC COO (nmpeameTHbIC
pesynbratsl o nqucuuruinie) u GI'OC CIIO.

Ne Monyas, / Paznen Pe3yabTaT 00yuenus OueHOYHbIE MEPOTIPUSITHS OK
/ Tema
| |OcHoBHOIi MOaYJIb
1 [(Paznen 1. D®opmMyJaMpoBaTh 0a30BbIE
OcHoBBI NOHATHSA U 3AKOHbI XMMHH
CTPOCHUA
BellecTBa

1.1 |Ctpoenue atoMoB |COCTaBIATH XUMHUECKHE 1. Tect «CTpoeHue aToOMOB OK 01
XUMHUYECKUX (hopMyIbl COeTMHEHH B XUMHUYECKUX IEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTEIEHBIO |IPUPOJA XUMUUECKOU CBS3N».
npupoja OKHCIICHUS XUMUYECKUX 2. 3agauM Ha COCTaBJICHUE
XUMUYECKON 3JIEMEHTOB, UCXOS U3 XUMHUYECKUX POpMYIT
CBS3U BAJICHTHOCTHU U JIBYXaTOMHBIX COEIMHEHHUI

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

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBannsie (OK 01
3aKOH U TAONMUIAa |XMMHYECKHE DJIEMEHTHI B |T€OpPEeTUUYECKUE 3aJaHHsl Ha OK 02
JI.1. MenpeneeBa |[COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMHYECKUX

MOJIOKEHUEM B 3JIeMEHTOB: «MeTammudyeckue /
NEePUOJUYECKON CUCTEME  |HEMETaJNIMYeCKHe CBOMCTBA,
XUMHUYECKUX HJIEMEHTOB 31EKTPOOTPULATENBHOCTD U
JA.1. Mengeneesa CPOJICTBO K DJIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOIUYECKON
CHUCTEME XUMUYECKUX
anemenToB .. MenaeneeBa.
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OuneHo4YHBbIC MEPONIPUSTHS

OK

Pasznen 2.
XuMHu4yecKue
peakuuu

CocTaBasiTh ypaBHeHHUS H
cXeMbl XUMHYECKHX
peakuuii

KonTposbnas padora
«CTpoeHue BenecTsa u
XHMHYECKHE peaknun

2.1

Tumsl
XUMHAYECKHUX
peakuui

CocraBiaTh peakuuu
COCIIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMeIICHUS,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
peaKIuu 1 peaKium
KOMILIEKcooOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U IUHKA) C
y4acTHEeM HEOpPraHUIeCKUX
BEIIECTB

1. 3amaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:

— COCMHEHUS, 3aMEIICHUS,
paznoxkeHus, oOMeHa U peaxkiuil
C y4acTHUeM KOMIUIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB
AITIOMUHMUS ¥ IIMHKA);

— OKUCTTUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
MCIIOJIh30BaHUEM METOa
AJIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOIYKTa
peaKIuy COeTMHEHHSI; MacCOBOM
WM 00bEMHOM JT0JIM BbIXO/1a
MPOJYKTA PEaKIMi COCTUHEHUS
OT TEOPETUUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILIEHUH ra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJYKTOB PEaKIUU;
Macchl (00beM, KOJTMYECTBO
BELIECTBA) MIPOYKTA PEaKIUH,
€CJIM OJIHO M3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEICTICHHON
MAacCOBOMH J0JIei paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIEKTPOTUTHIECK
asi TUCCOLIMALAI U
HOHHBII 00MeH

CocTaBnsiTh ypaBHCHHS
XUMHYECKUX PeaKIIuu
MOHHOTO 0OMeHa ¢
y4aCTHEM HEOPTaHUYECKUX
BEIIIECTB

1. 3aganus Ha cocTaBieHue
MOJIEKYJIIPHBIX 1 HOHHBIX
peaKuil C yuacTUEM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJIEH,
WOHHBIX peaKUui THIPOIN3a
COJIEH, YCTAaHOBJICHUE
WU3MEHEHHUS KUCJIOTHOCTH CPEJIBL.
2. JIabopatopHas paboTa
«Peaxkuuu rugponusar.

OK 01
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Monyas / Pasnen

Ne  Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
3 |Pa3gen 3. HccnenoBats crpoenne 1 |Konrpoabnasi pabora
Crpoenne u CBOMCTBa «CBOHCTBa HEOPraHMYECKHUX
cBOIicTBA HEOPraHUYeCKMX BelleCTB |BelleCTB»
HEOPraHU4eCcKHX
BellecTB

3.1 |Knaccudukanus, |Knaccuduumposars 1. Tect «Homenkiatypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE B COOTBETCTBUU C UX BEILIECTB UCXO/I U3 UX
HEOPraHUYECKHX |CTPOCHHEM XUMUYECKON (HOPMYITBI UITH
BEIECTB COCTaBJIEHNE XUMHYECKOM

(bopMyITBI UCXOSI U3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOHOU
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCOBOM
70y (MacChl) XHMUYECKOTO
3JIeMeHTa (COeTUHEHHUS]) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3aganus Mo
KJIacCU(HUKAIUU, HOMEHKJIAType
U XUMUYEeCKUM (GopMyaam
HEOPraHUYECKUX BEILECTB
pa3IMYHbIX KJIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNEe XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHUMOCTH BUJAa XUMHUECKOMH
CBSI3M U TUIA KPUCTAJUIMYECKOM
PEIIETKH.

3.2 |duzuko- YcTanaBnuBarth 1. Tect «OcobenHoctu OK 01
XUMHYECKUE 3aBUCHUMOCTh (DPU3UKO- XUMHUYECKUX CBOMCTB OKCHUIOB, |OK 02
CBOMCTBA XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBAHHI,

HEOPraHMYECKUX |HEOPraHHMYECKUX BEIIECTB |aM(OTEPHBIX TUAPOKCUIOB U
BEIIECTB OT CTPOEHUS aTOMOB H coJei.

MOJICKYJI, 4 TaK¥KC THUIIA
KpHCTaHHquCKOﬁ PCUICTKU

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX
PEaKIMiA C y9aCTHEM IPOCTHIX U
CJIO’KHBIX HEOPTaHMYECKHUX
BEIIIECTB: OKCUJIOB METAILIIOB,
HEMETAIJIOB U aM(OTEPHBIX
AIIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBAaHUH U
aM(pOTEPHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepPU3YIOIINX UX CBOUCTBA
U CIIOCOOBI MOTyUEHHUS.

3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpeTUYeCKHe 3aJaHUs Ha
CBOICTBA U MOJIy4YeHUE
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Monyas / Pasnen

Ne  Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
HEOPraHUYECKHUX BEIECTB.
4. JTaboparopnas pabota
«CBolicTBa METAJIIOB U
HEMETAJIJIOBY.

3.3 |[IpousBoxacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |[OK 01
HEOPraHUYECKUX |IIPUMEHEHUE 3a/1aHMsI TI0 COCTABJICHUIO OK 02
BEILIECTB. HEOPraHUYECKUX BEIIECTB B | XUMHYECKUX PEAKIINI C
3HaueHue u OBITOBOM U Y4aCTHEM HEOPraHUYECKUX
MIPUMEHEHHE B MIPOU3BOICTBEHHOMN BEIIIECTB, UCTIOIB3YEMBIX JJI UX
OBITY ¥ Ha NESITeTFHOCTH YeTIOBEKa UX |MACHTU(DUKAIIUN U
MIPOU3BO/ICTBE (DMBUKO-XUMUYECKUMHU MIPOMBIIIIICHHBIX CTOCOOOB

CBOWCTBAMM MIOJIy4YEHHUS.

4 |Pazgen 4. HccaenoBars crpoenue u | KonrposasHas padora
Crpoenne u cBoiicTBa oprannvyeckux |«CTpoeHue U cBoiicTBa
cBoiicTBa BellecTB OpPraHU4YecKHuX BellecTB)
OpPraHu4ecKux
BellecTB

4.1 |Knaccuduxanus, |KnaccuduumuponaTh 1. 3agaHus Ha cocTaBleHUE OK 01
CTPOCHHE U OpraHWYEeCKHE BEIIECTBA B |HA3BAHUN OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUATILHOU
OpraHUYECKUX CTpOEHUEM WM MEXIYHApOIHOM
BEILIECTB CHUCTEMATUYECKOU

HOMEHKJIaType.

2. 3agaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEILECTB
OT/IeJbHBIX KJIACCOB.

3. 3aauun Ha onpeeaeHue
npocTeumen GopmMyIibl
OpraHUYeCcKON MOJIEKYJIbL,
UCXOsI U3 DIIEMEHTHOTO COCTaBa
(B %).

4.2 |CsoiicTBa YcTaHnaBiauBaTh 1. 3agaHus Ha cCOCTaBJIECHUE OK 01
OpPraHHYECKUX 3aBUCHUMOCTH (DPU3UKO- YpaBHEHUN XUMHUYECKUX OK 02
COeIMHEHU N XMUMHYECKUX CBOICTB peaxiuii ¢ yuactueM

OPraHu4YCCKuX BCIUICCTB OT
CTPOCHHA MOJICKYIJI

OpraHUYeCKHUX BEIIESCTB HA
OCHOBaHHMH UX COCTaBa U
CTPOCHHSL.

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakunii, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peakuuil u
TeHETHYECKOH CBA3H
OPraHUYeCKUX BELIECTB Pa3HbBIX
KJIaCCOB.
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Monyas / Pasnen

Ne  Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK

3. PacuerHsble 3a1auu 10

YPaBHEHUSIM PEaKLUi C

y4acTUEM OpPraHUYECKUX

BELIECTB.

4. JTabopatopnas pabota

«lomyueHnune sTuneHa u

W3YYEHHE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoannsie |OK 01
BEIIIECTBA B MIPUMEHEHHE OPTraHNYECKUX |3aaHus [0 COCTaBJICHUIO OK 02
KU3HEJESTENIHOC |BELIECTB B OBITOBOM U XUMUYECKUX PEAKIUH ¢
TH YEJIOBEKa. MIPOU3BO/ICTBEHHOM y4acCTHEM OpPTaHUYECKUX
[Ipou3BOCTBO U |IEATENBHOCTH YEJIOBEKA UX |BEIIECTB, HCIOJIB3YEMbIX JUISl UX
IIPUMEHEHHE (U3UKO-XMMUYECKUMHU uAeHTU(UKAMK B OBITY U
OpraHUYECKUX CBOWCTBAMH MIPOMBIIIICHHOCTH.

BEIECTB B
MPOMBIIIIICHHOCTH

5 [Pa3nmen S. HccaenoBats paBHoBecue |KonrposbHas padora
Kunernueckue u (M CKOpocTh XUuMHYeCKUX |«CKOpOCTH XUMHUYECKOi
TepMOAMHAMM Y EC | peaKIui peakuuu ¥ XuMu4iecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYECKHX
peakuuii

5.1 [Kunernueckue HccnenoBaTh BIusiHUE 1. JlabopaTtopHas paboTta Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OnpeaeneHue 3aBUCUMOCTH
XUMHYECKUX TEMIIEPATyphl HA CKOPOCTh |CKOPOCTU PEAKIUHU OT
peakuuit XUMHYECKUX peaKlnui KOHIIEHTPALIMU Pearupyromnx

BELIECTBY;

— «OrmpeneneHne 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEMIIEPATYPhI».

2. [IpakTuKO-OpUEHTUPOBAHHBIE
TEOpeTUYecKHe 3a1aHus Ha
aHayu3 GaKTOPOB, BIUSIONIUX
Ha U3MEHEHHE CKOPOCTH
XUMHYECKON PEeaKIIHH.

5.2 |Tepmonunamuyec |MccnemoBarh BIUSHUE 1. 3agaun Ha pacyers! TermnoBsix |OK 01
KHe U3MEHEHUs KOHIEHTparui |3(h(HEeKTOB XUMUYECKHUX peakiuii |OK (2
3aKOHOMEPHOCTU |BELIECTB, PEAKLUU CPEbl U | ONPEACICHUE TUIIA PEAKIINI
MPOTEKAHUS TEMIEpaTyphl Ha cMelIeHue (1o TerToBoMy 3 (eKTy: IK30-
XUMHYECKUX XUMUYECKOTO PAaBHOBECHS  |M SHAOTEPMUYECKHUE).
peakiuii. 2. IIpakTUKO-OpUEHTUPOBAHHbBIE
PaBHOBecue 3a/1aHMs HA TPUMEHEHUE
XUMUYECKUX npunuuna Jle Hlatense nns
peakuuit HAXO0X/ICHUS HAMIPaBJICHUS

CMCHICHUA PAaBHOBCCHUA
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Monyas / Pasnen

Ne  Tema PesynbTaT 00yuenuns OueHo4yHbIe MEPONPUSITHSA OK
XUMUYECKON PEaKLUH U aHAJIU3
(baxTOpOB, BIMUAIONINX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.
3. JJabopaTtopHas pabota
«M3ydyenune BIUSHUS pa3THIHBIX
($akTOpOB Ha CMEILIEHUE
XMUMHUYECKOTO PAaBHOBECHSD.
6 |Pa3gex 6. HccnenoBats nucnepcubie | KonTpoabHas padora mo teme
JucnepcHbie CHCTEMBI «/AucnepcHble cHCTEMbID»
CHCTEMBI
6.1 |IucniepcHbie Paznuuarh uCTUHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE OK 01
CHCTEMBI U PacTBOPHI, KOJUIOUIHbIE pPacTBOPOB. OK 02
(hakTophl UX pacTBOPHI U 2. IlpakTKO-OpUEHTUPOBAHHBIE
YCTOWYMBOCTH rpy0ouCIIEpCHBIE CUCTEMBI |pacUeTHbIE 3aaHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCIIOJIb3yeMblI€ B OBITOBOM U
MIPOU3BOJACTBEHHOMN
JeSITeIbHOCTH YEJIOBEKa.
6.2 |HUccnemoBanue UccnenoBath Gpusmko- JlabopatopHnas paboTa (Ha OK 01
CBOWCTB XUMHUYECKHE CBOMCTBA BBIOOD):
JMCIIEPCHBIX pa3IUYHBIX BUJOB — IIpuroToBieHne pacTBOPOB;
cucTeM JMCIIEPCHBIX CUCTEM — HccnenoBanue AUCHEPCHBIX
CHCTEM.
7 |Pa3me 7. HcciaenoBaTh cBOMCTBA
KayecTBeHHbIe |OpraHu4ecKHX M
peakuuu HEOPraHMYeCKUX BellecTB
oOHapyKkeHusl € MCI0JIb30BAHUEM
OPraHHYeCKHX H |KaYeCTBEHHBIX PeaKIui
HEOPraHMYecKuXx
BelllecTB
7.1 |OOHnapyxenue HccnenoBath 1. Jlaboparopuas pabora (Ha OK 01
HEOPraHMYeCKUX |KaueCTBEHHbIE PeaKIUU BbIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHATUTHUYECKHE PEAKLIUU
AHHUOHOB kaTtuoHOB [-VI rpyni;
— AHanuTHYecKue peakluu
AQHHOHOB.
2. IIpakTuyeckue 3aaHus Ha
COCTaBJICHUE YPAaBHEHHH
peakuuit oOOHapyXeHHs
kaTuoHOB [-VI rpynm u
AQHHOHOB, B T.Y. B MOJIEKYJISIPHO
U MOHHOH (opmax.
7.2 |O6HapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
OpraHuvecKux KayeCTBEHHbIE PEAKIIUU BBIOOD):
BEIIECTB OpraHu4eckux coenuHeHui |— KauecTBeHHBIE peakluu Ha
OTJENBHBIX OTJICJIbHBIX KJIACCOB OTJICJIbHBIE KIIaCChI
KJIACCOB C OpPraHWYECKUX BEIECTB;
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Monyas / Pasnen

Ne  Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
HCIIOJIb30BAHUEM — KauecTBeHHbIl aHanu3
KaueCTBEHHBIX OPraHUYeCKUX COCIUHEHHH 110
peakiuit (YHKIIMOHATIBLHBIM TPYIIIIaMm.

2. IlpakTyeckue 3a1laHnus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakuuii oOHapyKEeHUs
OPraHUYECKUX COCTUHECHU .
Il |IIpuxaaaHoii Moayab
8 |Pa3men 8. OuenuBath nocjaeacTeus |3ammra keica (¢ yuerom
Xumusi B ObITY U [OBITOBOI U Oyayuieii npogeccuoHaIbHON
NMPOM3BOJACTBEHH [IIPOU3BOJACTBEHHOM JesiTeJIbHOCTH)
0ii 1eAITeJIbHOCTH |1eSITeJIbHOCTH YeJIOBEeKa
yeJ10BeKa ¢ MO3u UM
IKO0JIOTMYEeCKOM
0e3omacHocTH
Xumus B ObiTy 1 |OnienuBath nocneAactBust  |Keiic (¢ yuerom Oymymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npoeCCUOHATBHOU OK 02
W IeATENbHOCTH  |IIPOU3BOACTBEHHOMN JeSITEIbHOCTH ) OK 04
YeloBeKa NESITeTFHOCTH YelloBeKa ¢ |B03MOXHBIE TEMBI KEHCOB: OK 07
no3unuii Skogorudeckor | 1. Iloremnenue kiuMmara u
0€30I1aCHOCTH BBICBOOOKIEHUE I'a30BBIX
TUAPATOB CO JHA OKEAHA.
2. byayiue matepuansl 1ist
aBHMa-, MAIIMHO- U
MPUOOPOCTPOCHUSL.
3. HoBble Matepuaisl 1ist
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IPENApaTOB.
9.1 (Pa3nmen 9.1. HuTepnperupoBaTh 3amuTa yyeoHo-
HccienoBanue 1 |[XMMHYECKHE MPOLECCHI M |MCCIEA0BATEIbCKOI0 MIPOEKTA
XUMHUYeCKH I siBJIeHHs1 B Onocgepe (c yyerom Oyayuieit
aHaJu3 00bEeKTOB npogeccuoHAIbLHOM
ouocdepbl JAesITeJIbHOCTH)
9.1.1|OcHoBBI Boimonusate nonueiii nuka | 1. JJaboparopuas pabota OK 01
nabopaTtopHOit 3KCIIEPUMEHTAILHOTO «OCHOBBI J1abOpaTopHO
MIPAaKTUKH B HCCJIEIOBAHMS C MIPaKTUKN.
npodeccHoHallbH |COOTI0ICHHEM TPaBUIT 2. TunoBble pacueTsl MO

BIX JJAOOPATOPUSX

6e301acHOro 00paIeHus ¢
BEILECTBAMU U
1a00paTOPHBIM
000pyI0BaHUEM

TEMaTHUKe HKCIIEPUMEHTA.
3. 3agaun Ha BEIUHUCIIEHHUE
CpEeIHEero 3Ha4eHUs
HKCIIEPUMEHTANIbHBIX IaHHBIX,
HOTPEUTHOCTH.

4. IlpencraBneHue pe3ynbTaToB
HKCIIEPUMEHTA B Pa3IMYHON
dopme (Tabnuua, rpaduk, oTUET,
JIOKJIaJ1, IPE3EHTAINsA).
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OuneHo4YHBbIC MEPONIPUSTHS

OK

9.12

XUMUYECKUI
aHaIu3 IpoO BOJIBI

HccnenoBars xXuMuaeckuu
COCTaB MPOO BOJIBI

1. Tect «CBoiicTBa U COCTaB
BOJBI.

2. 3aganne « XMMHUYECKHUI COCTaB
BOJBI, THII BOJIBI U CITOCOOEI €€
IPUMEHEHUSD (C
WCII0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUUECKUE 3aJIaHUS Ha
COCTaB BOJbI U CIIOCOOBI
BBIpQXCHUST KOHIIEHTPAIH 1
nepecyeT KOHIEHTpalui (¢
WCIIO0JIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTabopatopHas paboTa Ha
BBIOOD:

— O4nCTKa BOJBI OT 3arpsi3HEHHIA;
— Onpenenenne pH BoabI 1 ee
KHCJIOTHOCTH;

— OmnpenenieHne KECTKOCTH BOIbI
U CIIOCOOBI €€ YCTpaHEeHHUS.

OK 01
OK 02
OK 07

9.1.3

XUMHAYEeCKUH
KOHTPOJIb
KayecTBa
MPOJIYKTOB
MMUTAaHHUSA

Hccnenosats XUMHUECKUHT
COCTaB IPOTYKTOB
MMUTAHUS

1. Tect «Oprannyeckue u
HEOpraHUYeCKUe BEIeCTBa,
BXOJISIIIIUE B COCTAB MIPOJTYKTOB
TUTAHUSD).

2. IIpakTUKO-OpPUEHTUPOBAHHBIEC
3aJ]aHus TI0 KyJUHAPHOM
TEMaTHKe.

3. JlJaboparopHas pabota (Ha
BBIOOD):

— OOHapyKeHHEe HUTPATOB B
NPOAYKTaX MUTAHUS;

— HUccnenoBanue MpoIyKTOB
NUTAHUS Ha HAJIMYKE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HAJMYHUE YIIIEBOJIOB (Kpaxmal,
TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

914

XUMHUYECKUN
aHanu3 npoo
MOYBEI

HccnenoBaTth XMUMHUYECKUN
cocTaB Mpo0 MOYBbI

1. Tect o teme «XUMHYECKUI
COCTaB HEOPTAaHUYECKHUX U
OpPTaHHYECKUX YIOOPEHU».

2. 3amanne «B3anMOCBSI3b
COCTaBa MOYBbI, TUII TIOYBHI U €€
HA3HAYCHHUSD.

3. JTaboparopHas paboTa (Ha
BBIOOD):

— OOHapyxeHue
HEOPraHMYECKUX MpUMeceil B
mpo0ax MOYBHI;

— Omnpenenenne pH BogHOM

OK 01
OK 02
OK 07
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OuneHo4YHBbIC MEPONIPUSTHS

OK

BBITSXKKHA IIOYBEI, €€
KHUCJIOTHOCTHU U ICIIOYHOCTH.

9.15

WUccnenosanne
00BEKTOB
o6nocdepsr

HccnegoBaTh XUMHUYECKUM
coctaB 00BEKTOB
o6uocdepsl Ha IpuMepe
HpOILYKTOB IIUTaHUsA, BOJbI
U I1IOYBbI

Y4eOHOo-1CClIe10BATENLCKUN
MIPOEKT B 00JIACTH UCCIICIOBAHMS
00BEKTOB OHOCHEPHI.
Bo03MOXHBIE TEMBI TPOCKTOB:

1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IAIHH TI0 €€
HCIOJL30BAHHIO.

2. UccnenoBanue
pa3pyLamnIero AeMCTBUS
IIPUPOIHOM BOJBI HA
CTPOUTENIBHBIE MaTePUAITBI.

3. CocraBieHue MpoeKTa
[IBETHHKA/0TOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX TIOYB.

4. CocTaBiecHHUE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCUMOCTH OT
COZICPKAHUS XUMHUYECKUX MaKPO
¥ MHUKPOAJIEMEHTOB B TIPOIYKTaX
MMUTAHMUS.

5. UccnenoBanue KauyecTBa
IIATHEBOM BOEL.

6. UccnenoBanue mpod
BOJIOTIPOBOHOM BOJIbI HA
MpEeAMET YCTPAaHEHUS KECTKOCTH.
7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIIbCKOXO3SIMCTBEHHOM
JIeITEIBHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Paznen 9.2.
HUccaenoBanue u
XUMHYECKHIi
aHAJN3 00HLEKTOB
TexHoc(epsbl

HNuTepnpernpoBarb
XHMMHYecKHe Mpouecchl u
siIBJICHHS B TexHOC(pepe

Y4eOHo-uCC/Ie10BATEIbCKUI
MPOEKT (¢ yueTom Oyayuiei
npogeccnoHaNbHON
JAesITeIbHOCTH)
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OuneHo4YHBbIC MEPONIPUSTHS

OK

9.21

OcHoBbI
n1abopaTopHOI
NPaKTHKH B
npodeccruoHaIbH
BIX JJAOOPATOPUSIX

BBINONHATE MOTHBIN TUKIT
HKCIIEPUMEHTATBHOTO
UCCIICIOBAHMSI C
coOII0ICHUEM TTpaBUII
6e301acHOT0 00paIIeHus C
BEIIECTBAMH U
1a00pPaTOPHBIM
000pyI0BaHUEM

1. JlaboparopHast pabora
«OCHOBEI J1abOpaTopHOI
MPAKTHKN.

2. TunoBble pacyeTsl IO
TEMaTUKE IKCIICPUMECHTA.

3. 3agauu Ha BHIYUCIICHUE
CpeIHEero 3HAYCHUs
OKCIIEPUMEHTATBHBIX IAHHBIX,
MOTPETITHOCTH.

4. IlpencraBieHue pe3yibTaToB
DKCIIEPUMEHTA B Pa3JINYHOMN
dbopwme (Tabnuia, rpaduk, OTYET,
TOKJIa, TIPEe3CHTAIHS).

OK 01

9.2.2

XUMHUYIEeCKHI
aHau3 mpoo
TEXHUYIECKOH
BOJIBI

Uccnenosars XuMuaeckum
COCTaB POO TEXHUUECKOU
BOJIbI

1. 3amaun Ha onpeneneHue
METaJIJIOB, HEOPTAaHHYECKUX
AHUOHOB W OPTaHUYECKUX
BEIMIECTB B TEXHUYECKOM BOJIE
Pa3HOTO Ha3HAYCHHS.

2. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUS Ha
COCTaB BOJBI U CIIOCOOBI
BBIPAYKEHUS KOHIICHTpAIUi 1
nepecyeT KOHIICHTpaIuii (¢
HCII0JIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3amague «XUMHUYECKHUH COCTaB
TEXHUYECKOI BOJIbI, TUII BOJIBI U
CrocoObI ee MpUMEHEHH (C
HCII0JIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTaboparopnas paboTa (Ha
BBIOOD):

— Omnpenenenue XJI0pUI0B
METOJIOM TUTPOBAHUS B
TEXHUYECKOU BOJIE;

— Onpenenenue KeCcTKOCTU
TEXHUYECKOH BOJIBI METOJIOM
TUTPOBAHUSL.

OK 01
OK 02
OK 07

9.2.3

XUMHUYECKUN
KOHTPOJIb
Ka4yeCcTBa BO3/1yXa

HccnegoBath COACPIKAHUC
YIJICKUCIIOTO ra3a B
BO3yX€

1. Tect o Teme «XUMHYECKUI
COCTaB aTMOC(EpPHOTO BO3AyXa U
BO3lyXa paboueil 30HbI».

2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHMs] HA XUMHUYECKUH aHAIN3
COCTaBa BO3/lyXa.

3. JJaboparopHas pabota
«Omnpenenenue coaepx aHus
YTJIEKHUCIIOTO Ta3a B BO3AYyXeE
MOMENIEHUs FKCIIPECC METOAOM).

OK 01
OK 02
OK 07
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Monyas / Pasnen

Ne  Tema Pe3yabTaTr 00yueHus OueHOYHBIE MEPOTIPUIITHS OK
9.2.4 | Xumuaeckuii HccnenoBath poObI 1. Ilpaktuko-opuentupoBanusie |OK 01
aHaim3 mpoo MaTepuaIoB CTPOUTEIBHO- (3aJaHus IO XUMHUYECKOMY OK 02
MaTepuaioB pecTaBpalioOHHOM aHaJau3y Npo0 MaTepHalioB OK 07
CTPOUTEIILHO- JESTEILHOCTH M IU3aiiHa  |CTPOUTEIBHO-PECTAaBPAIIMOHHOM
pecTaBpalliOHHOMN JIESITETLHOCTH U IU3aiiHa.
JESTETLHOCTH U 2. JIaboparopnas padoTta (Ha
nu3aiHa BBIOOD):
— WsroroBienne kpacok (moadop
MIUTMEHTOB U CBS3BIBAIOIINX
BEIIECTB);
— UccnenoBanue CBOUCTB
BSDKYIITUX BEIECTB Ha TIPUMEPE
THUIICA.
9.2.5|UccnenoBanmue UccnenoBate xumudeckuii |YueOHO-MCCIIEI0OBATEIBCKHI OK 01
00BECKTOB cocTaB 0OBEKTOB MIPOEKT B 00J1acTH uccienoBanus |QK 02
TexXHOChepbl TexHoc(epbl Ha MpUMepe  |0OBEKTOB TEXHOCREPHI. OK 04
TEXHUYECKON BOIBI K Bo3MoxHbBIE TEMBI TPOEKTOB: OK 07

MaTepPHUaIOB CTPOUTEIIHHO-
pecTaBpaliOHHOM
NEeITeIbHOCTH U JU3aiHa

1. Kontpons kauecTBa
TEXHUYECKOM BOJBI Pa3HbIX
BHJIOB B COOTBETCTBUH C
metoqukamu 1o I'OCT.

2. Coznanue 1eKOpaTUBHOM
MITYKaTypKH.

3. IIurMeHTEI B U3AEIUAX U3
CTEKJIA.

4. UccnenoBanue
pa3pyIIaIIero ACHCTBUS BOIbI
Ha CTPOUTEIILHBIE MaTEPHAIIBI.
5. OueHka coCTOSIHUS BO3/lyXa
paboueii 30HbI CIIEIUATICTA
(TexHosora, CTpOUTENS | T.II., C
y4eToM 00J1acTH
poheCCUOHATBHOU
JIESATEILHOCTH) B COOTBETCTBHH C
HOPMAaTUBHBIMH JJOKYMEHTaMH.
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