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1. O0mas xapakrepucTuka pado4deil mporpaMmbl 0011e00pa3oBaTeJbHOM
AUCUMILNTHHBI «XHMHI»

1.1. Mecro AuCHUIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHAIbHOM
o0pa3oBaTe/IbHOM MPOTIPAMMBI

OO6mieoOpazoBaTenbHas AUCHUIUIMHA «XUMUS» SBISETCS 00sA3aTeIbHOMN
4acTbl0  0OHIe00pa30BaTEIbHOrO ILMKIAa O00pa3oBaTENbHOW MPOrpaMMbl B
cootBerctBu ¢  PI'OC CIIO mno cnemuansHoctn 09.01.03 Omnepatop
WH(OPMAITMOHHBIX CUCTEM M PECYpPCOB.

TpynoeMKoCTh TUCIMILINHBI « XUMHS» Ha YTITyOJICHHOM YPOBHE COCTaBIISET
144 yaca u BkiIOYaeT B ce0s mpodeccuoHaIbHO-OPUEHTUPOBAHHOE COJIEpPIKaHUE,
yCHJIMBarOIIee MPOGUIBLHYIO COCTABIISIONIYIO 0 KOHKPETHON TTpodeccum.

[lepyion oOydeHHMssT W paclnpeicieHHe IO CeMecTpaM  OIpeaeiseT
oOpa3oBarebHast OpraHU3aIrs CAMOCTOSTEIIBHO, C YYETOM JIOTHKH ()OPMHUPOBAHUS
NPEIMETHBIX PE3yJbTaTOB, OOMMX © NPO(YECCHOHATBHBIX KOMIICTCHITUH,
MEXIPEIMETHBIX CBSI3€l C JAPYTMMH JTUCIUIUTMHAMH OO0IC00pa30BaTEIILHOTO |
o01enpodhecCHOHAIBHOTO IIUKIIOB YYEOHOTO TIIaHa.

1.2. llean u muIaHUpyeMble Pe3yJbTAThl OCBOECHHS TUCIUTLIHHBI

1.2.1. Hean u 3a7a4u TUCHUILTHHBI

dopMUpPOBaHUE Y CTYJCHTOB XHUMHYECKOH COCTaBJISAIONMIECH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa KaK OCHOBBI TPHHATHS PEHICHUH B JKU3HCHHBIX M
IIPOM3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOJTHON CpeJie.

3agayu AMCHMIIMHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOIIECCOB U SBJICHUN B OKpPYXAIoUIeH cpejie, [eIOCTHOW HayqYHOU KapTUHBI MUpa,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS MPOBOJMUTH PACUETHI IO XUMHUYECKUM (QopMysiaMm u
YPaBHEHHSIM XUMUYECKUX pEaklHi, IUIaHUPOBAaTb M  HHTEPIPETUPOBATH
PE3YNbTATHl XUMHUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKM MPOBEACHUS XUMHUUYECKHUX SKCIEPUMEHTAIbHBIX
UCCJICOBAaHUN C COONTFOCHNEM TIPaBUiI 0€30MacHOTO OOpaIleHus C BEeIIeCTBAMHU U
J1a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS aHATU3UPOBATh, OLICHUBATh, POBEPTH HA JIOCTOBEPHOCTH
1 00001aTh HHPOPMAITUIO XUMUYECKOTO XapaKTepa U3 pa3InNdHbIX HCTOYHHUKOB,;

5) copMupoBaTh yMEHUS IPOTHO3UPOBATH MOCIEICTBUS CBOCH TSI TEIIEHOCTH
U XUMHYECKUX MPUPOTHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX IIPOIIECCOB;

6) copMUpOBaTH MOHUMAHNE 3HAYUMOCTH JOCTIKEHUN XUMUYECKOW HAYKHU U
TEXHOJIOTUH ISl pa3BUTHS COIMAIILHON U TIPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble Ppe3yJIbTATBI OCBOCHHUSI 001Ie00pPa30BATEILHOM
JUCHUILIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHOoBe PT'OC COO



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIeTeHI M

IlnanupyemMsble pe3yJibTaTbl 0CBOCHHS M CIHILJIHHBI

O6mue’

Z[I/ICIII/II'[.]'[I/IHaprIe2

OK 01. Bri6upats criocoOsr
pelieHus 3a1a4
npodeccuoHaTBHOM
JESATSIILHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

B yacTi Tpy/10BOTr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYIy, OCO3HAaHUE LICHHOCTU MacTEpCTBa,
TpyAOI00H1E;

- TOTOBHOCTbH K aKTUBHOM JIEATEIIFHOCTH TEXHOJOTHUECKOM
u COITMAJIbHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh,  IUIAHUPOBATb W CAMOCTOSITEIIBHO
BBITIOJTHSATH TAKYIO JIEATEIbHOCTD;

- MHTEpeC K pa3audyHbeiM cdepam npodeccuoHaIbHOM
JEATeIIbHOCTH

OBJaageHue YHUBEpPCAJIbHBIMU
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a3oBbIe JJOrHYecKHe JAeiCTBYS:

- CaMOCTOATENbHO (OpMyIHpPOBaTh W aAKTyaJIU3UPOBATh
npobemMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WU OCHOBAHHS
JUTsI CpaBHEHUS, KJIacCU(UKAIIMU U 0000IIeHNS,

- OTIPEACIIATH LENN ACATEIHHOCTH, 3a/1aBaTh apaMeTphbl 1
KPUTEPUU WX TOCTHKECHUS;

- BBIBIATH 3aKOHOMEPHOCTH H
paccMaTpUBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHUBATh
COOTBETCTBHE pE3YJIbTATOB IEJIAM, OIEHUBATh PUCKH
MOCJICICTBUI ICSITCIIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH
YKU3HEHHBIX TTPOOIIEM

0) 0a30BbIe MCCJIEA0BATENbCKHE AeHCTBHS:

- BIQJeTh HaBBIKAMHM Yy4eOHO-UCCIIEOBATEIbCKON U
MPOCKTHON  JICATEIIbHOCTH, HABBIKAMH  pa3pelicHus
npobiem;

- BBISABIATH
aKTyallu3UpPOBATh

Y4eOHBIMU

IpPOTHUBOpPEYUs B

INPUYIUHHO-CICACTBCHHLIC
3aaavy, BbIABHUI'aTh

CBSI3U W
THIIOTE3y  ee

- BJIAJETh CUCTEMOW XMMHMYECKUX 3HAHUM, KOTOpPasl BKIKOYAET:
OCHOBOIIOJIATAIONIUE TOHATHS (XUMHUYECKHI 3JIEMEHT, aToM,
3JIEKTPOHHAsE 000JI0YKa aTOMa, S-, P-, d-3JIEKTPOHHBIE OPOUTAIIH
aTOMOB, WOH, MOJICKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCICHUS, XHMHYECKas
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN
ckener, (QYyHKUMOHAJbHAs TpyMMa, pajauKkais, HU30Mepus,
W30MEphI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ- U a30TCOJIEPKAIINE COCIUHEHMS, OHOJIOTMYECKU
aKTUBHBIC BeIIecTBa (YTJI€BOJBI, KHUPBI, OEIKH), MOHOMED,
MOJIMMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCTMHEHMS, KPUCTAJUTMYECKAsT pEIIeTKa, TUIBI XUMHUYECKUX
peakuuii  (OKUCITUTEIHLHO-BOCCTAHOBHUTENBHBIE, 9K30- U
SHIOTEPMUUYECKHE, PEaKIM WOHHOTO OOMEHa), pacTBOp,
AJIIEKTPOIIUTHI, HEIJICKTPOJIUTHI, ANEKTPOTUTHIECCKAS
JUCCOIMAIUS,  OKUCIUTEIh, BOCCTAaHOBHTEIb, CKOPOCTH
XUMHUYECKON peakluu, XUMHUYECKOe paBHOBECHE), TEOPUU U
3aKOHbl (TEOpUS XMMHUYECKOTO CTPOEHHUS OpPraHUYecKUX
BemectB  A.M. byTiepoBa, Teopus AIEKTPOJIUTUUYECKOM
nuccounanuu, nepuoanueckuit 3akon J[.M. Menaeneesa, 3akoH
COXPAaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMUH, (PAKTOJIOTMYECKHE CBEIEHUS O CBOMCTBAax, COCTaBe,
MoJlyueHUn U 0e30MmacHOM  HCIOJIb30BAHUU  BaKHEUIINX
HEOPraHMYECKUX M OpPraHMYEeCKUX BEIIeCTB B OBITY H
MIPaKTUYECKON JNESATEIbHOCTH YEJIOBEKA;

- YMEThb BBISBIISATh XapaKTE€pHblE NPHU3HAKH U B3aUMOCBS3b
W3YUYEHHBIX MOHATUH, NPUMEHITh COOTBETCTBYIOLUE MOHATHUS
IpU ONUCAHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHWYeCKUX BEIIECTB M HX MPEBPAILCHU; BBISBIATh
B3aUMOCBSI3b ~ XMMUYECKUX 3HAHUH C TMOHATUSAMHU U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

! YxaseiBaroTcst THUHOCTHBIE H MeTarnpeameTHbie pe3ynbTaTsl 13 @I'OC COO (B mocnenueii pemakiun ot 12.08.2022) B orrmaronsHo# Ghopme, hopMUpyeMBbIe 001e00pa30BaTeIbHON

U CIATIINHON

2 I[I/ICL[I/IHJ'H/IHapHBIC (HPCHMCTHLIG) PE3yabTaThl YKA3bIBAKOTCSA B COOTBETCTBUMU C MeTO,I[HKOﬁ npernoaaBaHud JUCHUTIIIMHBI




peUICHM A, HAXOAUTH apTYMCHTHI JJId JOKA3aTCIbCTBA CBOUX
YTBEPKACHUM, 3a4aBaTh IaPAMETPHI U KPUTEPUH PELICHUS;
- aHaJIM3MpoOBaTbh IMOJYYCHHBIC B XOJAC PCIICHHUA 3aJdadu
PE3YIbTAaTbl, KPUTHUYCCKHU OLCHUBATH HUX JOCTOBCPHOCTD,
IMPOTHO3UPOBATHL UBMCHCHHUEC B HOBBLIX YCJIIOBUSX,

- YMCTb HNCPCHOCHTHL 3HAHUA B IIO3HABATCIBHYHO H
IMPAaKTUYCCKYIO obactu KHU3HECACATCIIbHOCTH,

- YMCTb HMHTCIPHUPOBATL 3HAHUA W3 Pa3HBIX IMPECAMCTHBIX
o0nacTel;

- BBIABHUI'aTb HOBBIC HJACH, MpCAjiaraTb OPUIHHAJIBHBLIC
MoAXOJAbl U PCHICHUSA

- CITIOCOOHOCTh UX MCIIONb30BaHMSI B I03HABATEIbHON U
COLIMAJIBHON ITPAKTHUKE

- yMeTb  WCIOJb30BaThb  HAMMEHOBAaHUS  XUMHUYECKHX
COCMHEHUN MEXKIYHApOAHOTO COK03a TEOPETUYECKOW U
IPUKIAJHOW XMMHM W TpPUBHAJIbHBIE HAa3BaHUS Ba)KHEHUIIMX
BEIIECTB (ITHJICH, alleTHIICH, TIHIEePHH, GpeHo, popmanbaerua,
YKCyCHasl KHUCJIOTA, TJIMLUH, YIapHBIM ra3, YIJIEKUCIBIA ras,
aMMHUaK, raileHasi U3BeCTb, HEralleHasl U3BECTb, IMThEBAs CO/A

U Jpyrux), COCTaBIATH (OPMYJbBI HEOPraHWYECKHX U
OpraHN4YCCKUX BCHICCTB, YPABHCHUA XHMHUUYCCKHUX peaKHHfI,
O0BICHSITH ux CMBICIJI, IMOATBCPKIATH XapaKTCPHBIC
XUMHUYCCKHUC CBOMCTBaA BEUICCTB COOTBCTCTBYOIIINMU
SKCIICpUMCHTAMU HW  3allUCAMU ypaBHCHI/Iﬁ XUMHUYCCKUX
peakuuii;

- YMETb YCTaHaBJIMNBATh MPpUHATJICKHOCTD HN3YYCHHBIX

HEOPTraHUYECKUX M OPraHMYECKHX BEIIECTB K OMpPEIEICHHBIM
KJIaccaM W TpyTIaM COeTUHEHNH, XapaKTeprU30BaTh UX COCTaB U
BOKHEHIIIME CBOMCTBA; ONPEIECHATh BUIbl XUMUYECKUX CBS3EU
(koBajieHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS), THIIBI
KPUCTAJUTMYECKUX PENIETOK BEMIeCTB; KJIAaCCH(MUIIUPOBATH
XUMUYECKHUE PEaKIIHH;

- chopMHpoBaTh MPEICTaBICHUS: O MATEPUAILHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTAX U IMO3HABAEMOCTH SIBJICHHUI MPUPOJIBI;
0 MECTE M 3HAYEHUU XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
posu B 00ECIeYeHUH YCTOMUMBOIO pa3BUTHUS YEJIOBEUYECTBA: B
pemieHuu  TpoOJIeM  DKOJOTHYECKOM, HSHEPreTUYeCKOW U
NUIIeBOM 0€30MacHOCTH, B Pa3BUTUM MEAMUIIMHBI, CO3JaHHUU
HOBBIX MAaTE€pUaJOB, HOBBIX HCTOYHMKOB 5SHEpPruH, B
o0ecrieyeHn  palMOHAIBHOTO  MPHUPOAOIONIB30BaHUSA, B
dbopMUPOBaHUM MUPOBO33PEHUS U 00IIEH KyIbTYphl YEIOBEKa,
a Tak)Ke KOJOTM4YeCKH OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY
310pOBBIO U IPUPOJHON CpELE;

- BJIQJIETh CUCTEMOW XMMUYECKUX 3HAHUI, KOTOpas BKIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (AOMOJHUTENBHO K CHCTEME
NOHATHM 0a30BOT0  YpOBHsS) - U30TOMBI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHME aToMa, THOpUIN3aIis aTOMHBIX
opoOutanei, xumudeckass cBs3b ("F " u "", KpaTHBIE CBS3M),
MOJIIpHasl KOHIICHTpAIus, CTPyKTypHass (opMyna, HU30MepHs
(cTpyKTypHas, reoMeTpuueckas (IHC-TpaHC-U30MepHsi), TUIBI
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XUMHUYECKHX PEaKIuii (TOMO- U TeTeporeHHbIe, 0OpaTUMbIC U
HEeoOpaTUMBbIE), PACTBOPHI (MICTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAUIOTUAPATBI, CTCNECHb JUCCOLUALUHU, OSJICKTPOJIH3,
KPEKUHT, pU(OPMHUHT); TEOPHUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAHHUS
NPUYMHHOCTH W CHCTEMHOCTH  XHMHYECKUX  SIBIICHUH,
COBPEMCHHBIC TMPEJICTABICHUS O CTPOCHUHM BEIIECTBA Ha
ATOMHOM, MOJICKYJIIPHOM W HAJMOJCKYJISIPHOM YPOBHSX;
NPEICTABICHUS O MEXaHW3MaX XUMHUYCCKHUX  PEaKIIHi,
TEPMOJUHAMUYCCKHX W KHHETHUYECKUX 3aKOHOMEPHOCTSX HX
MPOTEKaHUsl, O XWMHYECKOM pPABHOBECHH, JIUCIEPCHBIX
cucreMax, (DaKToJIOTHUECKHE CBENIEHUS O CBOMCTBAx, COCTaBe,
MOJly4eHUH W 0e30MacHOM  HCIOJIb30BAHWM  BOKHEUIITHX
HEOPTaHWYECKUX ¢ OPraHWYEeCKHX BEIIECTB B OBITY W
MPAKTHYECKON JICATEPHOCTH YeJIOBEeKa; OOIMX HAyIHBIX
NPHUHIMIIAX ~ XUMHYECKOTO TPOM3BOJACTBA (HA TmpuUMepe
MPOW3BOJICTBA CEPHOM  KHCJIOTBI, aMMHaka, MeETaHoJa,
nepepaboTKu HEPTH);

- YMEThb TPOBOJWUTH pacyueThl IO XHUMHYECKUM (opMyliaM W
YpaBHEHUSIM XUMHUYECKUX peaKkUMid ¢ HUCHOJIb30BAaHUEM
bu3MYeCKuX BETWYMH (Macchl, oObeMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJHMYECTBEHHOM
CTOPOHBI: pacueThl MO HAXOXKIACHUIO XUMUYECKOU (POPMYJIBI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIISCTBA)
MPOJYKTA PEaklru, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JIaHO B
BUJE pacTBOpa C  ONPEACIICHHOM  MaccoBOM  JoJiei
pacTBOPEHHOr0 BellecTBa WM JaHO B HU30bITKE (KMMeeT
IIPUMECH); pacyeTbl MacCOBOM WM OOBEMHOM JOJIM BbIXOAA
IPOJYKTa PEaKIMH; pacueThl TerioBoro sddexra peaxnui,
00BEMHBIX OTHOILIEHUH ra30B;

- YMETh BBISBISATH XapaKTEpHbIE MPU3HAKH U B3aWMOCBS3b
W3YYCHHBIX MOHSTUN, MPUMEHATh COOTBETCTBYIOIINE MOHSTHUS
OpU OINUCAHUU CTPOCHUS U CBOMCTB HEOPraHWYECKUX H
OpraHMYeCKUX BEIIECTB W MX TMPEBpAIICHUN; BBISBIATDH
B3aMMOCBSI3b ~ XMMHUYECKHUX 3HAHUM C TOHATHSIMH H
MPEJICTABICHUSIMH JPYTUX MPEAMETOB sl 00Jiee 0CO3HAHHOTO
MOHUMAaHHUsI M 00BSICHEHUS CYITHOCTH MaTEPHAILHOTO €IMHCTBA
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MHpa; HCMONb30BATh CHCTEMHBIE XUMUYECKHE 3HAHUA IS
OOBSICHEHMSI M  IIPOrHO3MPOBAHMS  SBJICHUM, HMEIOLIUX
€CTECTBEHHOHAYUYHYI0 IIPUPOLY;

- yMeTb  HCIOJIb30BaThb  HAUMEHOBAaHUS  XUMHUYECKHUX
COCMHECHHM MEXKIYHApOJAHOTO COI03a TEOPETUYECKOW U
NPUKIAIHON XUMUU W TPUBUAIBHBIC HA3BaHHS BEIIECTB,
OTHOCSIIIMXCA K M3YYEHHBIM KjaccaM OpraHu4ecKuxX M
HEOPraHUYECKUX COEIUHEHUI; HCI0JIb30BAaTh XUMHYECKYIO
CUMBOJIMKY JJIs COCTaBJeHHS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKHX BEIIECTB;
COCTaBJISITh YPAaBHEHUSI XUMHUECKUX PEAKIUN U pacKpbIBaTh UX
CYLIHOCTb:  OKHMCIIUTEJIIbHO-BOCCTAHOBUTENBHBIX  peaKIuil
MIOCPEACTBOM  COCTABJICHUS 3JIEKTPOHHOro OanaHca ATHX
peaknuii; peakiuii MOHHOTO0 OOMeHa TyTeM COCTAaBJICHHUS X
MOJIHBIX W COKpPAUIeHHBIX MOHHBIX YypaBHEHUI; peaKiHii
TUAPOJIN3a, PEaKIUid KOMIUIEKCOOOpa3oBaHus (HA MpUMepe
TUAPOKCOKOMITJIEKCOB IIMHKA W QJIIOMHHHUSA); TOATBEPKIATh
XapaKkTepHbIe XUMHYECKHE CBOIiCTBa BEIIIECTB
COOTBETCTBYIOLIMMH IKCIIEPUMEHTAMH U 3aIUCIMH ypaBHEHUN
XUMHUYECKUX PEaAKIUi;

- yMeTh KJacCu(UIUpPOBaTh HEOPraHUUECKUE U OpraHUYecKue
BEIECTBA U XUMUYECKUE PEaKLUU, CAMOCTOATEIbHO BHIOUPAThH
OCHOBaHHSA W KpUTEpUU i KIacCU(UKALUU H3YydaeMbIX
XUMHUYECKHX 00BEKTOB; XapaKTepU30BaTh COCTAB U BaKHEHUIIIHE
CBOICTBA BELIECTB, IPUHAJIEKAIIMX K ONPEJCIICHHBIM KlaccaM
U Tpynmam coeluHeHUuM (IpOCThle BEIIECTBa, OKCHIBI,
TUAPOKCHUJIBI, COJIH; YTJIEBOJOPO/IbI, MPOCThIe 3(UPHI, CIIUPTHI,
dbeHombI, anbAeTUIbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIC
3¢Gupbl, KUPBI, YTIEBOJbl, aMUHBI, AaMHUHOKHCIOTBHI, OCJKH);
INPUMEHATh 3HAHUS O COCTaBE M CBOMCTBaxX BEILIECTB JUIS
SKCIIEPUMEHTAJIbHOW  MPOBEPKH  TUIIOTE3  OTHOCHUTENIBHO
3aKOHOMEPHOCTEH TMPOTEKAaHUsI XHUMHUYECKHX peakuuil u
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHUS;

- yMeTh NOJATBEPKJaTh Ha KOHKPETHBIX INpUMEpax XapakTep
3aBHCHMOCTH  PEAKIMOHHOW  CIIOCOOHOCTH  OpPraHUYecKuX
COEIMHEHUH OT KPaTHOCTH M THUMa KoBajeHTHOH cBsi3u ("TF " u
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""), B3aMMHOTI'O BJIUSIHUS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;
a TaKKe OT OCOOEHHOCTEN pean3aluy pa3InyHbIX MEXaHU3MOB
IIPOTEKaHUs PEaKLUH;

- YMETb XapaKTepHU30BaThb JJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YXXJIEHHOM COCTOSHHUHM) U HOHOB XUMHYECKUX
anemeHToB | - 4 mepuonoB Ilepuoamueckoii cucremsr J[.U.
MenzaeneeBa U UX BAJICHTHbIE BO3MOMKHOCTH, HCIIONb3YSI
noustus "'s", "p", "d-anexTpoHHbIe" opOUTAIN, SHEPrETUUECKHE
YPOBHU; OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMICTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH COCIUHEHHU 10
nepuoaaM U rpynmnam;

OK 02. Ucnons3oBath
COBPEMEHHBIE CpPE/ICTBA
MOKCKa, aHATIU3a U
WHTEPIpETAIH
nHpopManuu, u
nH(pOpMalOHHbIE
TEXHOJIOTUH ISt
BBITOJIHEHUS 3a/1a4
npo¢eCCHOHAIBHON
JeATeNbHOCTH

B o6s1acTH HIEeHHOCTH HAYYHOI 0 MO3HAHUS:
- c(pOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOM

MPAKTUKH, OCHOBAaHHOIO  HAa  JHaJOre  KYJbTYp,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO  CBOETO  MecTa B
MOJUKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHHME S3BIKOBOM W  YHUTATEIbCKOM

KyJbTYpbl KaK CPEICTBa B3aUMOJICHCTBUS MEXIY JIOIbLMU
Y TIO3HAHUS MHPA;

- OCO3HaHHUE LIEHHOCTH HAYYHOU JIeITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATh ~ MPOEKTHYIO U HCCIEA0BATEIbCKYIO
NesITeNIbHOCTh UHIUBUYaJIbHO U B TPYIIIIE;
OBnajenue YHUBepCAJbHbIMU
NM03HABATEJIbHbIMH JAeliCTBUSMMU:

B) padora ¢ ungopmanmeii:

Y4eOHbIMU

- BJIaJA€Tb HaBbIKaMHU IIO0JIYUCHUA I/IH(i)OpMaI_II/II/I u3
HMCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL  IMOUCK, aHAJINW3, CUCTCMATU3AllUKO0 U

UHTEpHpEeTaluio HHPOPMaIlUU Pa3IuYHbIX BUIOB U (popMm
IIPECTABIICHMUS;

- CO3/1aBaTh TEKCTbl B pa3IM4HbIX (opMarax € y4eToM
Ha3zHavyeHUs MH(POPMAIUH U LIEJIEBOM ayIMTOPUH, BEIOUpast
ONITUMAJIbHYIO (POPMY MpEJICTABICHUS U BU3yaTTU3alUH;

- YMETh TUIAHUPOBATH U BBITOJHITH XUMUYCCKUH IKCIIEPUMEHT
(mpeBpailleHusl OpPraHMYECKUX BEIIECTB TIPH HarpeBaHUH,
MOJIydeHUE ITHJICHA W U3yYCHHE €r0 CBOWCTB, KaYeCTBEHHBIE
peakuuM Ha aNbJACTHIBI, KpaxMmald, YKCYCHYIO KHCIOTY;
JeHaTypanusi OCJNKOB TPW HArpEeBaHWM, IIBETHBIC PEAKIUU
OCJIKOB; TMPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, OMPEIeIsITh
cpemy BOJHBIX pacTBOPOB, KAYECTBEHHBIE PEAKITUHN HA CYIb(haT-
, kapOoHaT- U XJOPUA-aHUOHBI, HA KAaTHOH aMMOHHUS; pellaTh
SKCIEPUMEHTAIbHBIE 3aJadyd 1o TemaM '"Mertawibl" u
"Hemeramnsl") B COOTBETCTBMM C TIPaBWJIAMH TEXHHUKHU
0€301acHOCTH MPHU OOPAIICHHUH C BEIIECTBAMHU U JTaA0OPaTOPHBIM
0o00py/s0BaHUEM; TPEACTABIATh PE3yAbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (JOpME 3alUCH YPaBHEHUM COOTBETCTBYIOLINUX
peakiuii ¥ (GOpMyIHpPOBATH BBIBOABI Ha OCHOBE ATHUX
pe3yJIbTaTOB;

- yMeTh aHaIM3UpPOBaTh XHUMHUYECKYI0  HH(MOpMAIHUIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOM
uH(popMaluu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMH METOJaMHU HAyYHOT'O TIO3HAHUS BEIIECTB
U XUMHUYECKUX  sABIEHUN  (HAOmIOJeHHe,  H3MepeHHue,
SKCIIEPUMEHT, MOJICTIUPOBAHUE);

- YyMEThb TPOBOAMUTH pacdeThl MO XMUMHUYECKUM (opMynaMm H
YpaBHEHHUSIM XUMHYECKUX pEaKIMid ¢ HUCHOIb30BAHUEM
bu3NYeCKuX  BENMYUH, XapaKTEepHU3YIOIIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 0o0beMa (HOpMallbHbIC

9




- OIICHUBATL JOCTOBCPHOCTD, JICTUTUMHOCTD I/IHq)OpMaI_II/II/I,
€C COOTBCTCTBUC IIPAaBOBbBIM W MOPAJIBHO-3TUYCCKUM

HOpMaM;
- HUCHOJNb30BaTh  CPEACTBA  MH(POPMALMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOT U B pelieHnu

KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3aIlMOHHBIX
3a1a4d ¢ COONIO/ICHEM TPeOOBAaHHUI A)PrOHOMUKHU, TEXHUKU
0€30IacHOCTH, TUTUEHBI, pecypcocOepeKeHNs, TPABOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE3011aCHOCTH;
- BJIJIETh HABBIKAMH PACIIO3HABAHMS U 3AIUTHI
nH(popManuu, HOOPMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

yCIIOBUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XUMHMUYECKHE 3HAHMUS Ul NPUHATUSA PELICHUU B
KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU
U UX IPUMECHECHHEM;

- YMETb CaMOCTOATEIBHO IUIAHUPOBATb W  INPOBOJUTH
XUMHUYECKUM AKCHEPUMEHT (MOIy4YeHHE M W3YUYEHHE CBOMCTB
HEOPraHWYECKHX M OPraHMYECKUX BEIIECTB, KAa4ECTBEHHBIE

peakuuu YTJIEBOI0POOB pa3IU4HbIX KJIaccoB U
KHCJIOPOJICOJIEPKAINX ~ OPraHMYECKUX BELIECTB, pELICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4 1o pacro3HaBaHUIO

HEOPraHMYECKUX W OPraHMYeCKHUX BEIeCTB) C COOIIOEHHEM
mpaBuil  Oe3omacHOro  oOpamieHuss ¢ BeleCTBaMU U
nabopaTopHBIM  00OpyaoBaHHeM, (GOPMYIUPOBATH  IIEJH
WCCIIEIOBaHMS, IPEIOCTABIISITH B pa3IMIHON (popMe pe3ynbTaThl
IKCTIEPUMEHTA, aHAJIM3UPOBATh " OIICHUBATH 1704
JIOCTOBEPHOCTb;

- YMETh OCYIIECTBIIATH IeJICHANIPABICHHBIA TOMCK XUMUICCKON
uH(pOpMallK B pa3IMYHBIX MUCTOYHHKAX (Hay4yHas M y4yeOHO-
Hay4Has JIUTEpaTypa, CPeJCTBa MacCOBOW WH(OPMAIIUH, CETh
WuTepHeT u apyrue), KpUTUYECKH aHaTU3UPOBATh XUMUYECKYIO
uHpopmaruo, TnepepabaThiBaTh €€ M HCIONB30BaTh B
COOTBETCTBUH C TTOCTABJICHHON y4eOHOM 3a1a4eii;

- BJIAJIETh CUCTEMOW 3HAHUW O METOJAaX HAYYHOIO MO3HAHUS
ABJIGHUN MPUPOIbI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKax U
YMEHUSMHU TMPUMEHSTh ITH 3HAHUS MPU SKCIEPUMEHTAIHLHOM
UCCJIEIOBAaHUM BEHIECTB M Ui OOBSICHEHUS XUMHUYECKUX
ABJICHUH, MMEIOMIMX MECTO B HPUPOJE NPAKTUYECKOU
JIeSITeJIbHOCTH YE€JIOBEKA U B MTOBCEIHEBHOM JKU3HU.

OK 04. DddextuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITCIBHOCTH M
CaMOOIIPE/ICIICHHUIO;

-OBJIaJICHUEC  HABBIKAMHU  y4eOHO-HCCIIEIOBATEIBCKOM,
IIPOEKTHOM M COIMAIBHOMN JIeATEIIbHOCTH

OBiaseHne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JeliCTBHSIMU:

0) COBMeCTHas IeSITeJIbHOCTD .

- IOHUMAaTh ¥ UCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHJHOW U
WH/IMBH Ty aIbHOM paboTHI;

- YMETh IJIAHUPOBAThH U BBIMOIHITH XUMUYECKUI SKCIIEPUMEHT
(mpeBpallleHusl OpPraHUYECKUX BEIIECTB TIPH HarpeBaHUH,
MOJly4YeHUEe ITUJICHA M W3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC
peakuu Ha ampJeTUAbl, KpaxMmal, YKCYCHYIO KHUCIOTY;
JneHatypauus O€JIKOB MpH HarpeBaHUM, IBETHBIE DPEAKIIHH
0eNKOB; TMPOBOAUTH pPEaKIMM HOHHOTO OOMEHa, OMpPEeNeNsTh
Cpeny BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUH Ha CyIb(aT-
, kapOoHaT- W XJOPUA-aHUOHBI, HA KaTMOH aMMOHWUS; pelniaTh
HKCIIEPUMEHTANIbHBIE 3afaud 1o TemaM "Mertamiel" u
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- NpHUHMMAThb  LUEIM  COBMECTHOM  JEATEIIbHOCTH,
OpraHu30BBIBATL M KOOPAMHUPOBATH JEHCTBHUS IO €€
JOCTHKCHMIO: COCTABJIAThH IIIAH JCHCTBUM, PacCHpElessaTh
polM C Y4Y4eTOM MHEHUH YYacTHMKOB OO0CYXJaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBUAX
peaJibHOrO,  BUPTYaJIbHOIO U KOMOMHHMpPOBAHHOI'O
B3aUMO/JICHCTBHS,

- OCYLLECTBIIATH MIO3UTUBHOE CTPATETUYECKOE ITOBEACHUE B

pa3IMYHBIX  CUTyalUMsX, MPOSBISITh TBOPYECTBO U
BOOOpaXkeHue, ObITh HHUITMATHBHBIM

OeBjaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbIMHA
JeHCTBUSIMM:

) NpUHATHE ce0sl U APYTUX JIIOIei:

- MIPUHUMATh MOTHUBBI M ApPTYMEHTHI JAPYTUX JIOACH TPH
aHaJIN3€e PE3yJIbTATOB JCATEIbHOCTH;

- MpU3HABaTh CBOE MPaBO W MPaBO APYTHUX JIOJACH Ha
OINOKU;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIIUN
JPYTOTO YEJIOBEKa.

"Hemetannbl") B COOTBETCTBUM C MpPaBWIAMU TEXHUKHU
0e30MacHOCTH MPHU 0OpaIEHUH C BEIIECTBAMH U J1a00OPaTOPHBIM
000Opy/s0BaHUEM; NPEACTABIATH PE3YJAbTAaThl XUMHUYECKOTO
JKCIIEPUMEHTA B ()OpME 3alMCH YPABHEHUI COOTBETCTBYIOIIUX
peakuuidi ¥ (QOPMYNIHPOBAaTH BBIBOJBI HA OCHOBE JTHUX
pEe3yJIbTATOB;

-yMEeTh  CaMOCTOSITENIbHO  IUIAHUPOBaTh W TPOBOJIMTH
XUMHYECKHH IKCIIEPUMEHT (IOJyYeHHE M HM3yYeHHE CBOMCTB
HEOPraHMYECKUX W OPraHUYeCKUX BEIIECTB, KAYECTBEHHBIC

peakuuu YTJIEBOI0POOB pa3IMYHBIX KJIacCcOB u
KHUCJIOPOJICOJIEPKAINX ~ OPraHMYECKUX BELIECTB, pELICHUE
AKCIIEPUMEHTATBLHBIX 3a/1a4 1o pacro3HaBaHUIO

HEOPraHMYECKUX W OPraHMYeCKHUX BEIECTB) ¢ COOIIOEHUEM
mpaBuil  Oe3omacHOro  oOpamieHuss ¢ BEIIeCTBaMU U
nabopaTopHBIM  00OpyaoBaHHeM, (GOPMYIUPOBATH  IIEJH
WCCIIEIOBaHMS, IPEIOCTABIISITh B pa3TUIHON (popMe pe3ynbTaThl
OKCIICPUMCHTA, aHAJIM3UPOBATH U OLICHUBATDb UX TOCTOBCPHOCTD.

OK 07. CogeiictBoBaTh
COXPAHEHUIO OKPY KaroIei
Cpenbl,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUs 00
W3MEHEHHUH KIIMMaTa,
MPUHIIMUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y(HEKTUBHO
JIENCTBOBAThH B
Ype3BhIYAITHBIX CUTYAIHSIX

B o6nacTH 3K0710rM14ecKOro BOCIUTaHUS:

- cOPMHUPOBAHHOCTb  JKOJOTHYECKOH  KYJIBTYpBHI,
MMOHNUMAaHHe BITUSTHUS COLIMATIbHO-?KOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE TPUPOTHON U COLTUATIBHOM CPEIBI,
OCO3HAaHHE TJIOOATBPHOTO  XapakTepa  SKOJIOTHUECKUX
npobem;

- IUJJaHUPOBAaHUE U  OCYIIECTBICHUE JICHCTBUI B
OKpY>Karolllel cpeie Ha OCHOBE 3HAHMSI eJIel YCTOMUNBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOC HEMPUATHE JICHCTBHH, MPUHOCSIINX Bpe.
OKpY:Karolei cpene;

- yMEHHe MIPOTHO3HPOBATH HeOJIaronpusiTHbIC
JKOJIOTHYECKHE MOCJIEACTBUSA MPEANPUHIMAEMBIX

JNEUCTBUM, IPEAOTBPALLATh UX;
- pacuIMpeHHe OIbITa JAEATEIBHOCTH HKOJIOIMYECKOU
HaIIpaBIICHHOCTH;

- chopMUpOBaTh  MpPEICTaBICHHUS: 0  XHMMHYECKOI
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XUMUU B TO3HAHUM SBICHUH TNPUPOABI, B (POpMHpPOBaAHUU
MBIIIJICHUSI M KyJIbTYpbl JIMYHOCTH, €€ (DyHKIHMOHATBHOM
rPaMOTHOCTH, HEOOXOUMOM JIJIsl peIlIEHUs TPAKTHUECKUX 33124
U OKOJOTMYECKHM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM cpefie;

- YMeTbh CcOOJI0aTh MpaBUiIa 3KOJOTHYECKH IEIeCO00pa3HOro
MOBE/JCHUS B OBITY U TPYAOBOH JEATENbHOCTH B LEJSAX
COXPAaHEHUS CBOETO 3JI0POBbS M OKPYXAlOIIeH HpUPOIHOMA
Cpelbpl; YYUTHIBATH OMACHOCTh BO3JICHCTBUS Ha IKUBBIC
OpraHu3Mbl  ONPEACTCHHBIX  BEUIECTB, IOHHUMAasi CMBbICI
MOKa3aTels MPeAeTbHOM JOMYyCTUMON KOHIIEHTPAIHH;

- YMETb NPOTHO3UPOBaTh, AHAIM3UPOBaTh W OLEHUBATH C
MO3UIUI HKOIOTUYECKON 0€30MacCHOCTH MOCIEICTBUS OBITOBOM
U TPOU3BOJICTBEHHOM [I€ATEIbHOCTH YEJIOBEKAa, CBA3aHHOHN C
nepepaboTKON BEIIECTB; HCIOJB30BATh MOJTYYEHHBIC 3HAHHS
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- OBIAJCHHE HAaBBIKAMH Y4E€OHO-HCCIIEOBATEILCKOH,
MPOEKTHOMN U COLMAJIbHOM JEATEIIbHOCTH.

JUIL TIPUHSATHS TPAMOTHBIX PELICHHWH MpoOJieM B CHTYyalMsXx,
CBSI3aHHBIX C XUMHUEH;

- YMETb OCO3HaBaTh OIIACHOCTb BO3JCHCTBUS HA JKUBBIC
OpraHu3Mbl  ONPEIEICHHBIX BEUIECTB, IIOHMMAas  CMBICI
IIOKa3aTeslss IPEeNeIbHOW  JOIYCTUMOM KOHILICHTPAallUHM, U
HNOSICHATh ~ HAa  IpuUMepax  crnocoObl  YMEHbBIIEHUS U
IIPEAOTBPALIEHUsT HMX BPEAHOIO BO3JACHCTBUSA HA OpPraHHU3M
YEJIOBEKa.

IIK. 1.4 KonBeptupoBarb
aHaJIOTOBbIE JaHHBIE B
uudpoBbIe

Ymenus:
- NPUMEHATh CPEJCTBA BBOAA IpaHUuUEcKOil U TEKCTOBOM
nHpopmanuu

3HaHus:

- BUJIbl U Ha3HAuCHHs NMEepUPEPUIHBIX YCTPOWCTB, UX YCTPOMCTBO U
OPUHIWI  JIeicTBUS, WHTEp(EHCH TOJAKIIOYEHUsST | TpaBHiIa
JKCIUTyaTaluu
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2. CTpyKkTypa H cojep:kaHue 0011e00Pa30BaTENIbHON TUCHUIINHBI « X UMHS

2.1. O0bemM JUCHMILIMHBI M BUABI Y4e0HOU padoThl

Bup yyeOHoM padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JHCHHMIIHHBI 62
B T.Y.

OcHOBHOE cogepKaHue 62
BT. 4.

TEOPETHYECKOE 00yUeHNe 26
NPAKTUYECKUE 3aHTHsI/1a00paTopHble pabOThI 30
IIpomeskyTounasi arTectanusi (KOHTPOJIbHasi pa6oTa) 6

13




2.2. TemaTu4ecKuii IVIaH U COJAEePKAHUE TUCUMUIIIMHBI

HaumeHnoBanue Copep:xanue yueOHOro MaTepHuasia (0CHOBHOE U NPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem ®opmupyemble
pa3/ieJioB M TeM J1a0opaTopHbIe U NPAKTHYECKHE 3aHATUS 4acoB KOMIETEeHI[HN
1 2 3 4
OcHOBHOe co/iep:KaHue 72
Pasnea 1. OCHOBBI CTPOEHHUSI BelleCTBa
Tema 1.1. OcHOBHoOe coJiep:kaHue 4 OK 01
Crpoenne atomoB | TeopeTuueckoe ody4ueHue 4
XAMHICCKIX CoBpeMeHHast MOJIENTb CTPOEHHSI aTOMa. DIICKTPOHHAss KOH(pHTryparus aroma. Kiraccupukanms
SJICMCHTOB 1 XAMHYECKUX OJJIEMEHTOB (S-, P-, d-omemenThl). BajeHTHBIC SIICKTPOHBI. BaleHTHOCTB.
fipupona DIIeKTPOHHAS IPUPOJIa XUMHUECKON CBSI3H.
XUMHHCCKON CBAM | JriekrpooTpUIIATELHOCTD. KOBaIEHTHAS CBA3b, €€ PA3HOBUIHOCTH M MEXAHU3MbI 0OPa30BaHMS
(oOMeHHBI W JOHOPHO-AaKIEeNnTOpHbIN). MoHHas cBs3b. MeTtammnueckas cBsizb. BomopomHas
CBSI3b. MEeXMONEKYIISIPHBIEC B3aUMOICHCTBUS.
M3oTorb1, 0CHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3aIlis aTOMHBIX OpOuTase.
IIpakTHyeckue 3aHATHS 1
Pemenne mpakTH4ecKMX 3aJaHU Ha COCTaBIEHUE JJIEKTpPOHHO-Tpaduueckux Gopmyn
37€MEHTOB 1—4 mepruooB.
Pemrenye 3aganuii Ha MCIIOJIBL30BaHUE XUMHUYECCKOM CUMBOJIMKM Y HAa3BAaHUU COEOUHEHUH IIO
HOMEHKJIAType MEXAYHAPOAHOTO COI03a TEOPETUUECKON U MPUKIIAJAHON XUMUH U TPUBUATIBLHBIX
Ha3BaHWM [ COCTaBJIEHUS XUMHUYECKHUX (OPMYJ [BYXaTOMHBIX COEIUHEHHI (OKCHIOB,
CyIb(UI0B, THAPUAOB U T.I.) U APYTHX HEOPTAHUYECKUX COeTMHEHUN OTJENIbHBIX KJIACCOB.
Tema 1.2. OcHoOBHOe co/iep:KaHue OK 01
Hepnomuecknit TeopeTruueckoe odyuenue 2 OK 02
3aKCH M Tabmrla IIpakTnuyeckune 3aHATHS 1

.. MenpaeneeBa

Ilepuonuueckas cucrema xumuueckux sneMeHToB .M. MenneneeBa. DU3MUECKAN CMBICI
[Tepuonuueckoro 3akona JI.MI. MeHnneneeBa. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUH C
MOJIO)KEHUEM XMMHUYECKoro sjeMeHTa B llepumoaudeckoit cucteme. MupoBo33peHUYECKOE M
HayuyHoe 3HaueHue Ilepuoauueckoro 3akona /[.M. Menneneesa. I[Iporuossr JI.1. Menneneesa.
OTKpBITHE HOBBIX XMMUYECKUX HIIEMEHTOB.

Pemienue 1mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUMX 3aJaHUM HaA  XapaKTepU3aLUIO
XUMHUUYECKUX 2JIEMEHTOB «Merannuueckue / HEMeTaJlJInuyeCKre CBOMCTBA,
AJIEKTPOOTPULATEIBHOCTh U CPOJICTBO K ANEKTPOHY XUMHUYECKUX JIEMEHTOB B COOTBETCTBUE C
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HUX DOJICKTPOHHBIM CTPOCHUCM U IIOJIOXKCHUCM B HepHOI[quCKOfI CUCTEMEC XUMHUUYCCKUX
aneMmeHToB /.M. MeHnieneeBay.

Pa3znen 2. Xumuueckne peakuuun

Tema 2.1. Tunsl
XUMHUYECKAX
peakuui

OcHoBHOE CoAcpKaHue

TeopeTuquRoe oﬁyqelme

Knaccmbnxaunﬂ 1 TUIIBI XHUMHWYCCKHUX peaKuMﬁ C y4JaCTUCM HCOPraHM4YCCKUX BCIICCTB.
KonnyectBenHple OTHOHIEHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHUHU H
PaCUYCThbl IO YPaBHCHHUAM XHUMHUYCCKHUX peaKuHﬁ. Mop kak €UHUIIa KOJIMYECTBA BCUICCTBA.
MounsipHast Macca. 3aKOHBI COXpaHEHUS! MacChl ¥ SHEPTuu. 3akoH ABoraapo. MosspHblii 00beM
ra3oB. OTHOCHUTENbHAS IUIOTHOCTB T'a30B.

Peakuun komiuiekcooOpa3oBaHUSI C Y4YaCTHMEM HEOPraHWYECKUX BEIIECTB (HA IpuUMepe
TUAPOKCOKOMIIJICKCOB TMHKA U aJ'IIOMI/IHI/ISI).

IIpakTuyeckue 3aHATHS

CocraBneHre ypaBHEHHI peakIfii COeTUHEHMS, Pa3JI0KECHHMSI, 3aMeIlleHUsI, OOMeHa. Y paBHEHUS
peaKIuii TOPeHHsI, HOHHOTO 00MEHa, OKHCIICHUS-BOCCTAHOBIICHUS.

Pacuer koimM4ecTBEHHBIX XAPAKTCPUCTHK HCXOIHBIX BCIICCTB MU IMPOAYKTOB PCAKIHHU. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKIIMH COeTMHEHUS, €CIIH OJHO U3 BEUIECTB JIaHO
B U30BITKE /WM COJEPKUT MpUMecH. PacueT MaccoBoii Wi 00bEMHOM JTOJTU BBIX0O/IA TPOIYKTa
peaKiuu COEIUHEHHs] OT TEOPETUYECKH BO3MOXHOT0. Pacuer oO0BbEeMHBIX OTHOLIEHWH Tra3oB.
Pacuer maccel (00beM, KOTMYECTBO BEIECTBA) MPOAYKTA PEAKIIUH, €CITH OHO U3 BEIIECTB JaHO
B BHJIC PaCTBOPA C ONpeAeIEeHHOM MacCOBOMU J0JIei pacCTBOPEHHOI'O BEIECTBA.

YpaBHeHUsI OKHCIIEHUsA-BOCCTaHOBIeHUsL. CTeneHb okucaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU B MPHUPOJAE, MPOU3BOACTBEHHBIX MpoIleccax U
KUZHEJCATENIbHOCTH OpraHu3mMoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA TMOTEHIMA CpEbl.
CocraBiieHHe ¥ ypaBHHBAHHE OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHI METOI0M
ANIEKTPOHHOTO OanaHca. TuUmUyHble HEOPraHUMYECKUE OKHCIUTENIM U BOCCTAHOBHUTEIH.
DIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH.

OK 01

Tema 2.2.
DIEeKTPOIUTHYCCKAS
JIUCCOnManusg U
HOHHBINH 00MeH

OcHoBHOe co/iep:KaHue

Teoperuyeckoe o0yueHue

Teopm{ BHGKTpOHHTquCKOﬁ Jucconyanuu. Peakiyuy HOHHOTO obmena. CocTaBiieHHE peaKI.IPII:I
HOHHOT0 0OMEHA MyTEM COCTAaBJICHUA HUX ITOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.
FI/IILpOJ'II/IB cojei. 3HaucCHHuE ruapoJinsa B OMOJIOTUYCCKHX OOMEHHBIX nmporneccax. HpI/IMeHeHI/Ie
THAPOJIN3a B IPOMBINIJICHHOCTH.

OK 01
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HpaRaneCRne 3aHATUSA

[TpakTuueckas pabora «Peakuum ruaponusar.lcciaenoBanue cpeabl pacTBOPOB  COJIEl,
00pa30BaHHBIX CHJIbHBIMHU U CIa0bIMU NMPOTOIUTAMH, U UX PEAKIMH C paCTBOPAMH IIEIIOUH, U
kapOoHaTa HaTpus. CocTaBlieHUE peakluid THIPOIn3a COJIeH.

KoHntpoJubHas
CrpoeHue BelecTBa U XMMHUUECKHUE PEAKIIUH.
pabora 1
Pasnea 3. CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BellleCcTB
Tema 3.1. OcHoBHoOE coepxxaHue OK 01
Knaccudurars, Teopernueckoe odyuenue OK 02
HOMCHICTIaTypa | [Ipenmer Heopranuueckoil xuMuu. B3anmocBs3p Heopranndyeckux BeuiecTB. Kiaccudukanus
crpoctme HeopraHuueckux BemiecTB. [IpocTeie u ciokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
HEOPTaHHIHCECKHuX BEIIECTB (OKCUbI, TUIPOKCUIBI, KUCIOTHI, cosin). HomeHknatypa n Ha3BaHne HEOPraHUnYeCKNX
petiects BEILECTB UCXO/IS U3 UX XUMHUECKOH (hOpMYIIbI UM COCTaBICHHE XUMHUYECKOUN (hOPMYIIbI UCXOS
13 Ha3BaHUS BEIIECTBA IO MEXAYHAPOIHON WM TPUBHAILHON HOMEHKIIATYpeE.
MexmMmonekyisapHble B3auMmoaencTBrs. Kpucramioruaparel. ArperaTHble COCTOSIHHSI BEILECTBA.
Kpucrannuueckue u amopgHbie BellecTBa. THIBI KPUCTAIIMYECKHX pEIIEeTOK (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, METaNIN4ecKas). 3aBUCUMOCTh (PU3MUYECKHX CBOMICTB BELIECTBA OT
THUIA KPUCTAJUINYECKOH pemeTku. [IpuunHbl MHOrooOpa3us BEIEeCTB.
CoBpeMeHHbIE NPEJCTABICHUA O CTPOCHUU TBEPAbIX, JKUAKUX M Ta3000pa3HbIX BEILECTB.
Kupakve KpucTasuibl.
IIpakTH4yeckne 3aHATHSA
Pemenne 3agau Ha pacueT MaccoBOW JOIM (MAacchl) XMMHUYECKOI'O 3JIEMEHTa (COEUHEHUs) B
MOJIEKYJIe (CMECH).
Pemenne mnpakTHuecKuX 3aJaHMi 1O KiIaccU(UKAlMM, HOMEHKJIAType U XUMHUYECKHM
(dopMynaM HEOPraHMYECKMX BELIECTB Pa3INYHBIX KJIacCOB (HA3bIBaTh U COCTABIISTH (POPMYJIBI
XMMHUYECKHUX BEILECTB, ONPEAEIATh IPUHAIIEKHOCTh K KIIaccy).
Hcrtounuku xumuueckod MHpopMmanuu (HaydyHas M y4yeOHO-Hay4dHas JHUTepaTypa, CpeacTBa
MaccoBoil uHpopmanuu, cetb MurepHer u apyrue). Ilouck mHbopmanuu mo Ha3BaHUSM,
UACHTU(HHUKATOPAM, CTPYKTYPHBIM (hopMyJIaMm.
Tema 3.2. ®uzuko- | OcCHOBHOe coaep:KaHue OK 01
XUMHYECKHE OK 02

Teopernueckoe o0yuenune
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CBONCTBA Mertamnel. OOuiue ¢u3nveckne U XMMHUYECKHE CBOMcTBa MeTamioB. CrnocoObl MOJTy4eHHS.
HEOPraHMICCKNX 3HaueHUe METAJUIOB U HEMETAJIJIOB B MPUPOJIE U KUZHEAEITEIbHOCTH YEJIOBEKA U OPIaHU3MOB.
BCIICCTB Koppo3sust MeTamioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Hemeramner. O0mue GpuzndecKkiue U XUMHYSCKUE CBOMCTBA HEMETAIIOB. THUIIMYHBIC CBOMCTBA

metauioB 1Y— YII rpymn. Knaccudukanus w HOMEHKIATypa COSIWHEHH HEMETAJUIOB.

KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B IIPUPOJIC.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHU]IOB,

KHCJIOT, COJIeH U p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIAHBIX

COEMHEHH, BHICIIINX OKCHJIOB U TUAPOKCUIOB.

IIpakTnueckune 3aHATHS

CocraBrneHne ypaBHEHMH XHMHUYECKHUX pEaKUUd C Yy4dacTHUEM TMPOCTBIX M  CII0KHBIX

HEOPraHMYECKHUX BEIECTB: OKCHUIOB METAJJIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHUI M aM(OTEPHBIX THIAPOKCUIOB, HEOPTAaHUYECKUX COJIeH,

XapaKTepU3yIOIINX UX CBOMCTBA.

Pemenune mpakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHUIl Ha CBOMCTBA M TMOIy4YEHHE

HEOPraHNYECKUX BEIIECTB.
Tema 3.3. OcHoOBHOe co/iep:KaHue OK 01 OK 02
IIpounsoacTao TeopeTnueckoe o0yueHnue K 1.4
HEOPraHUYECKUX

BEIIIECTB. 3HAUCHHE
Y IPUMEHEHHUE B
OBITY U Ha
MIPOU3BO/JICTBE

OO01ue mpeacTaBieHUs O MPOMBIIIIEHHBIX CIIOCO0AaX MONyYeHUs XUMHUYECKUX BEIecTB (Ha
pUMepe MPOU3BOJICTBA AMMHAKa, CEPHON KUCIIOTHI).

Uepnast u 1npetHass Mmetamtyprus. llpakThueckoe NMpuMEHEHHE SJIEKTPOJIM3a JUIS MOTYUYCHHS
IIEJIOYHBIX, MIEIOYHO3EMENbHBIX METaIOB U amioMuHHUS. CTEKso, IUIACTUK U CHJIMKATHas
MIPOMBIIIJICHHOCTb.

[IpoGiiemMa 0TX0/10B ¥ MOOOYHBIX TPOAYKTOB.

IlpakTH4Yeckue 3aHATHSA

Pemienne npakTMKo-OpMEHTUPOBAHHBIX 3a/IaHUM O POJIU HEOPTraHUYECKON XMMHUHM B Pa3BUTHU
MEIUIMHBIL, CO3JaHUM HOBBIX MaTepuajoB (B CTPOUTENBCTBE M Jp. OTpacisux
MIPOMBIIIIJIEHHOCTH ), HOBBIX MCTOYHUKOB SHEPruM (albTEPHATUBHBIE MCTOYHUKH DHEPIUH) B
pelIeHny mpoodieM SKOJIOTUYECKOM, SHEPreTHUYEeCKON U MUIEBOM 0e301macHOCTH.
IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COACPKAHUE

Pemienue npakTuKO-OpUEHTUPOBAHHBIX 33aJaHUM O POJIM HEOPTAaHUYECKOW XMMUU B Pa3BUTHU
IIPOMBIIUIIEHHOCTH
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KonTpoabHast

CBolicTBa HEOPraHUYECKUX BEILECTB.

paborta 2
Pasnea 4. CTpoeHue U CBOCTBA OPraHUYeCcKHUX BelleCTB
Tema 4.1. OcHoBHoOE coepxxaHue OK 01
Kiaccuduranys, Teoperuueckoe o0yueHue
CTPOCHHC 1 [Ipeamet opranmdeckoit xumun. B3anuMocBsI3b HEOPraHUUECKUX U OPTaHUYECKUX BEIIECTB.
HOMCHKIaTypa XUMUYECKOE CTPOCHHE KaK IOpPSI0K COEIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO HUX
OPTafHeciux BaJIeHTHOCTH. (OCHOBHBIE TIOJIOKEHHUS TEOPHUH XUMHUYECKOTO CTPOEHUS OPraHMYeCKHX
Bettects coeauHeHnit A.M. byTtiepoBa. YTIepoaHbIil CKEJIET OPraHuYECKOW MOJIEKYJIbl. MOJIEKyIsIpHbIE
U CTPYKTYpHBIE (pa3BepHYThIC, COKPAILIEHHbIC) XUMUYECKHUE (HOPMYJIIBI. 3aBUCUMOCTH CBOWCTB
BEIIECTB OT XWMHUYECKOTO CTpOeHuss MoJjekyn. HM3omepuss u u3oMepsl (CTPYKTypHas,
reoMeTpuueckas (Iuc-Tpanc-uzoMepusi). KpaTHOCTb XUMHUUYECKOMN CBSI3U.
[TonsiTue o pyHkimoHanpHOU rpynne. [IpuHnune K1accudukayy opraHMuecKUX COeTMHEHUH.
MexyHapogHasi HOMEHKJIaTypa W MPUHITMIBI HOMEHKJIATYPhl OPraHWYECKUX COCTUHECHHI.
IIpakTHyeckue 3aHATHS
Homenknatypa  OpraHM4yecKMX  COEAMHEHMH  OTHENbHBIX  KJIaccoB  (HACHILICHHBIE,
HEHACBILIEHHbIE U apOMaTHYeCKUE YTJIEBOJOPOJbl, CHUPTHI, (DEHOJIbI, aTbIACTHABI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHHE MONHBIX M COKPALLEHHBIX CTPYKTYPHBIX (HOpMyI
OpPraHWYECKHUX BEUIECTB OTIEIBHBIX KJIACCOB, MCHOJb3Yysl MX HA3BAHUS IO CUCTEMAaTUYECKON
HOMeHKiatype. Pacuersr mpocreiimeld ¢GopMysbpl OPraHUYECKOWM MOJEKYJBI, HCXOAS U3
AJIEMEHTHOT0 coctana (B %).
Tema 4.2. CpoiictBa | OCHOBHOe co/iep:KaHue OK 01
OpraHMYCCKIX Teoperuueckoe odyueHnune OK 02
COEJIMHEHUI

OU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUHN OTIENbHBIX KJIAacCOB (0COOEHHOCTH
KJacCU(pUKAMU U HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTHUECKUN psia U obmas Gopmya;
n3oMepus; pu3ndeckre CBOWCTBA; XMMUUYECKUE CBOMCTBA; CIIOCOOBI MOMyUeHHs):

— IIPCACIBbHBIC YITICBOOOPOALI. FopeHI/Ie ME€TaHa KaK OAMH M3 OCHOBHBIX MCTOYHHMKOB TCILJIa B
IIPOMBINIJICHHOCTH H 6bITy. CsoiicTBa MNPpUPOAHBIX YTJICBOAOPOAOB, HAXOXKACHUC B IIPUPOAC U
IIPUMCHCHUC aJIKAaHOB,

— HCNPCACIIbHBIC U apOMAaTUYCCKUC YTIICBOOOPOIBI. HOJ’II/IMepI/BaHI/IH OTHUJICHA KaK OCHOBHOC
HaIlpaBJICHUEC €T0 UCITIOJIb30BAHUS. rOpeHI/IC allCTUJICHA KaK UCTOYHHUK BBICOKOTCMIICPATYPHOI'O
TUIaMCHU IS CBAPKU U PC3KH MCTAJIJIOB,
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— KHCJIOPOACOJAEpKAIINE COeITUHEHUS (CIUPTHI U TMPOCThie 3(UpPbI, (HEHONBI, ATbACTUAB U
KETOHbI, KapOOHOBBIE KHCIOTBI W HX Mpou3BOAHBIE). [IpakTHyeckoe MpHUMEHEHUE
STUIICHIIIMKOJIS, TIMLEpUHa, (eHomna. [[pumenenue popmanbaeruia, aleraibIeruaa, yKCyCHOH
KHMCJI0THI. MbLIa Kak cOJIM BICHIMX KapOOHOBBIX KHCJIOT. MoroIi1e CBOMCTBA MbLa,

— a30TcojepKaIIUe COCTUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCITKH).

Knaccugukamus 1 0coOEHHOCTH OpraHMYECKUX peaknuid. PeakimoHHbie neHTpHl. Paaukamsl.
IlepBoHayaJIbHBIC MTOHATHS O TUIIAX U MEXAaHU3MaX OPraHUYECKUX PEaKIIUM.

HpaKTuquKue 3aHATUSA

Pemrenne nenodek mpeBpamieHUid Ha TEHETHMYECKYHO CBA3b MEXKJY KIACCaMH OpPraHUYECKHX
COCIMHEHMI C COCTaBJICHWEM HAa3BAaHWN OPraHWYECKUX COCIUHEHUW 110 TPUBUAIBHOW HIIN
MEKTyHapOJHOW CUCTEMAaTHYECKON HOMEHKIIaType. Pelienne pacueTHeIX 3a1a4 110 ypaBHEHUSIM
peakumii ¢ yyacTUEM OpraHu4eckux BemecTB. «[loaydeHnne sTuineHa U n3y4eHne ero CBOUCTBY.
[Tonydyenue sTuneHa U3 3TaHOJIa B JIAOOPATOPUU U U3YUYEHHE €ro GU3NYECKUX U XUMUYECKUX
cBoicTB. COCTaBIIEHUE PEAKIMI TPUCOECINHEHNS M OKUCIIEHUS Ha ITpUMepe 3THIIeHA. Penienne
pacUETHBIX 33Ja4 ¢ UCIOJb30BAHUEM TUIOTHOCTH ra30B IO BOJOPOLY M BO3IYXY.

Tema 4.3.
Opranuueckue
BEIIECTBA B
JKU3HEACATENLHOCTH
yeJIoBeKa.
[IpousBoacTBO U
MIPUMEHEHHE
OpraHUYECKUX
BEIIECTB B
MIPOMBIIIIICHHOCTH

OcHoBHoOE conepxaHue

Teopernyeckoe o0yueHue

buooprannueckue coeaunenus. [lpumenenue u Ouonoruyeckast poiib yrieBoaoB. OKuciIeHHe
YTJEBOJOB — UCTOYHHMK SHEPTUU KUBBIX OpraHu3moB. OOIacTH MPUMEHEHHS] aMUHOKHCIIOT.
[IpeBpaienus 6e1K0B MUK B opranu3Me. buonornueckue Gpynkunu 6enkos. buonoruueckue
GbyHKIUY kupoB. Poib oprannyeckoit XuMHuY B pelieHUuH Mpo0iieM MUIEeBOi 0€30MacHOCTH.
HyxnenHoBble KUCIOTBI: cocTaB U cTpoeHue. CtpoeHne HykiIeoTua0B. CocTaB HyKJICHHOBBIX
kucyoT (JIHK, PHK). Poias HyKI€MHOBBIX KHCIIOT B )KH3HEEATEILHOCTH OPraHNU3MOB.

HpOI/I3BOI[CTBO OpraHM4€CKUX BEIICCTB: IPOMU3BOJACTBO MECTAHOIJIA, nepepa60TKa He(bTI/I.
IlonuaTHaeH kak prnHOTOHHa)I(HBII;'I MMPOAYKT XHMMHYECKOI'O IIPOU3BOJACTBA. HpI/IMeHeHI/IC
OTHJICHA. HpOI/ISBOI[CTBO U IIPUMCHCHHUC Kay4yKa 1 PC3HUHLI.

CuHTEeTHYECKHE U HCKYCCTBCHHBIC BOJIOKHA, HUX CTPOCHUC, CBOICTBA. HpaKTI/I‘IeCKOG
HCIIOJIb30BaHNe BOJOKOH. CHHTETHYECKHE TJICHKU: 30y sl IIpoOBOAOB, MeM6paHBI JJIA
OIIPECHCHUS BOJbI, 3AIlIUTHBIC IIJICHKH IJIA aBTOMO6I/IJ'IeI7I, IUTACTBIPU, XUPYPIrUICCKHUC ITOBA3KH.
HoBrie TeXHOJIOTUM JaJbHEHUIIIEro COBCPHICHCTBOBAHUS IMOJIMMCPHBIX MATCPUAIIOB.

Pons opraaneCKoﬁ XHUMHHU B pCHICHUHA np06neM 3Hepl"eTI/ILIeCKOI7I 6C3OH3.CHOCTI/I, B pa3BUTUU
MCIUIUHBI, CO3JAaHWH HOBBIX MATCPUATIOB, HOBBIX HCTOYHHUKOB SHCPIHUU (aJ'IBTepHaTI/IBHBIC
MCTOYHHUKH 3HepFI/II/I).

IIpakTHYecKkHne 3aHATHA

OK 01
OK 02
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Pemienue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK IO COCTABJICHUIO XUMUYECKUX PEAKIUH,
OTPAXKAIOIIUX XHUMHUYECKYI) AKTUBHOCTh OPraHUYECKUX COCAMHEHUNM B PAa3jMYHBbIX Cpeaax
(IpUPOAHBIX, OMOJIOTHYECKHUX, TEXHOT€HHBIX).

KoHnTpoJubHas Cr o
paora 3 PYKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB.
Pasien 5. KI/IHeTH:leCKHe U TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHHUS XHMHUYECKHX
peakuui
Tema 5.1. OcHoBHoOE coepxaHue OK 01
Kunernyeckne TeopeTuueckoe odyueHue OK 02
3aKOHOMEPHOCTH X K1 o K 1.4
MMHUYECKHE PEaKInH. accupuKalus XUMUYECKMX peakuuid: 1o (¢a3oBOMY COCTaBYy
HPOTCKARMA (roMoreHHble U TETEPOTreHHbIE), O HCIOJIb30BAHUIO KaTajau3aTropa (KaTaluTHUYeCKue u
XUMHTHCCIHX HEKaTaJIUTHYECKHUE).
peaKuu CKOpOCTh peakIM, €€ 3aBHUCUMOCTh OT pAa3IWYHbIX (PAKTOPOB: MPUPOIBI PearupyrouInux
BEIIECTB, KOHIIGHTpAIMU pearupyrolux BelecTB, TeMieparypsl (mpaBuwio Baut-I'odda),
IJIOLIAIM PEAKIIMOHHOM MOBEPXHOCTH, HAJTMUUA KaTainu3aropa. Poib kaTann3aTtopoB B IpUpPOE
Y IPOMBIIIJIEHHOM MPOU3BOJCTBE.
DOHeprusi axkTUBalMU. AKTUBUPOBAHHBIM KomIuiekc. Karamuzaropel u  karaim3. Poib
KaTajau3aTopoB B NPHUPOJE U TNPOMBIIUIEHHOM TpOU3BOJACTBE. PelieHne mnpakTuko-
OpUEHTUPOBAHHBIX 3aJaHUN Ha aHaidu3 (AKTOPOB, BIMSIOMIMX HA H3MEHEHHE CKOPOCTU
XUMHYECKON PEaKInu.
Tema 5.2. OcHoBHoOE coiepxaHue
Tepmonunamuieckt | Teopermueckoe obyuenue OK 01
© 3AKOTOMEPHOCTH Knaccudpukanuss XuMHYeCKHMX peakiuil: 1o TtemioBoMy d3(pdexTy (PK30TepMudecKue, OK 02
MPOTCKAHHA SHJOTEPMUYECKHE), TI0O 0OpaTUMOCTH (0OpaTtumMble W HeoOpaTtumeblie). TeroBbie AP GHEKTh
XAMITHCCIHX XUMUYECKHUX peakiuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMHUYECKOEe
geaxunn. paBHOBECHE U €r0 CMEIICHHE MO ACHCTBUEM Pa3InYHbIX ()aKTOPOB (KOHIIEHTPAILUS PEareHTOB
astiopeche WM TPOJYKTOB pEaklMW, AaBlIEHUE, TeMIleparypa) IJid CO3JAaHUS ONTHMAIBHBIX YCIOBHMA
RHMITICERIX MPOTEKAHUS XUMHYECKHUX IPOIECCOB.
peaxuuit

[TonsTre 06 sHTanbIUK U SHTpONIUU. DHeprus [ n66ca. 3akon ['ecca u cneacTus u3 Hero. Ponib
CMEUIEHHUs] PABHOBECHSI B TEXHOJIOTHYECKUX MPOIECCaX.

IIpakTHYecKkne 3aHATHA

[Tpunnun Jle Hlarense. Bnusxaue pa3nuuHbeix (pakToOpoB HAa H3MEHEHHE PAaBHOBECUS XUMHUYECKHX

pEeaKUUi.
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3aKkoH JEWCTBYIOIIMX MAacc M KOHCTaHTAa XMMHUYECKOI'O paBHOBecHs. PacueThl paBHOBECHBIX
KOHIICHTPALM{ pearupyromux BEemeCTB U MPOAYKTOB peakuuil. Pacuersl TemioBoro 3¢ dexra
peakuuu.

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense s
HAaXO0XICHUS HAIPaBJICHUS CMEIICHUs PaBHOBECHS XMMHUYECKOM pEeaKIUH U aHaiu3 (akTOpoOB,
BJIMSIFOIIMX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

KoHnTpoJubHas o

CKOpOCTh XMMHUYECKOH peakliMi U XMMUYECKOE PaBHOBECHE.
pabora 4
Pasneua 6. JucnepcHbie cuCTEMBI
Tema 6.1. OcHoBHoOe coaep:kanue OK 01
HAucnepcrbie Teoperudeckoe odyueHune OK 02
CUCTEMBI U (PaKTOPBI OK 07

N Hucnepcusie cucteMsl. Kosmonansie cucrembl. UCTHHHBIE PaCTBOPBI.

UX YCTOWYUBOCTU .

PactBopenne kak ¢Qusnko-xumuueckuit mpouecc. PactBopbl. CrnocoObl MPUTrOTOBIEHUS

pactBopoB. PactBopumocTh. MaccoBasg J0Jis pacTBOPEHHOro BemiecTBa. lIpeaenbHo

JIOMYCTUMbIE€ KOHIIEHTPAI[MU U UX UCIOJIb30BaHHUE B OLIEHKE IKOJIOTUYECKON O0€30IacHOCTH.

Knaccudukanus nucnepcHbix cucreM no coctaBy. CTtpoeHue u (aKTOpbl yCTOHYMBOCTH

JUCHEPCHBIX CcHUCTeM. Pacrmo3HaBaHWe HMCTHUHHBIX pPAaCTBOPOB, KOJUIOMJHBIX PAacTBOPOB M

rpyooaucnepcHsix cucreM. CrTpoeHue wmuueuibl. PaccenBaHume cBeTta IpuU MPOXOXKACHUU

CBETOBOTO ITyYKa Yepe3 ONTUUYECKA HEOTHOPOAHYIO cpeny (dddexra Tunnans).

IIpakTHYeckue 3aHATHS

Pewrenue 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl HaA JHUCIEPCHBIE CHCTEMBI,

UCIIOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHOW JAEATEILHOCTH YEJIOBEKa, C MMO3UIUI

9KOJIOTMUYECKOM 0€30MacHOCTH IMOCIEACTBUI M IPaMOTHBIX pEUICHUH MpoOieM, CBSI3aHHBIX C

XUMHUEH.
Tema 6.2. OcHoBHoOE coiepKaHue OK 01
HccnenoBanue OK 02
CBOWCTB [IpuroroBienne W U3y4eHUE CBOMCTB JMUCIEPCHBIX CHUCTEM pa3HBIX BHJIOB: CYCIICH3UU,

JTUCTIEPCHBIX CUCTEM
IUTSL UX

OMYJIbCHUH, KOJUIOUAHOI'O pacTBOpa. CpaBHeHI/Ie CBOMCTB MCTHHHBIX M KOJJIOUIHBIX pacTBOPOB,
BBISIBJICHUC OCHOBHBIX pa3JII/I‘lI/II>’I MCKIY HUMMU.

UICHTUDUKAIIH
KonTpoabHnasn
JlucriepcHbIe CUCTEMBI.
pab6ora S5
Pa3pnen 7. KauecTBeHHbIE peakiiuy 00HAPY:KEHNSI HEOPraHUYECKUX U OPraHNYeCcKUX BellecTB
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Tema 7.1. OcHoBHOe conep:kanue OK 01
Obnapyskenne IpaKkTHYecKHe 3aHATHS 1 OK 02
HEOpPraHUYECKUX
KadecTBeHHBIC XUMUYECKUE PEAKIIUH, XapaKTepHbIE ISl OOHAPY)KEHUSI HEOPTaHUIECKUX
KAaTHOHOB U aHUOHOB o o
BEILECTB (KaTMOHOB M aHWOHOB). CocTaBiieHUE ypaBHEHUI peakiuii oOHapyKEHHsI KAaTUOHOB [—
VI rpynn v aHHOHOB, B T.4. B MOJIEKYJISIPHOW M HOHHOH (opMax.
Peakiun oOHapyKeHUsI HEOPTaHUYECKUX BEMIECTB B PEATbHBIX 00BEKTaX OKPYKAIOIIeH CPebl.
Tema 7.2. OcHoBHoOe conep:kanue OK 01
Obmnapyenne IpakTHyecKue 3aHATHS 1 OK 02
OPraHUYEeCKHUX I[IK 1.4
KauecTBeHHBIE XUMHUECKHE PEAKINH, XapaKTepHbIE AJIsi 0OHAPYKEHUS OTAEIbHBIX KJIacCOB
BEILECTB OTJENIbHBIX 0y . Dopmupyemvie
OpraHMYECKUX COEAMHEHUMN: (PEHOIIOB, aJIbACTUIOB, KpaxMala, YKCyCHON KUCIOTHI,
KJIACCOB C NPeonpUHUMAMENbCKUE
AMUHOKHCIIOT U Jp.
HCIIOJIb30BAHUEM KOMNnemeHyuu:
IpodeccHoHATLHO-OPHEHTHPOBAHHOE COlepKaHue (3ALIUTA MPOEKTA)
KayeCTBEHHBIX ) - HaBbiku nmpoekTHOro
. IIpennpuHuMarTe/bcKkue KOMIETEeHUMH
peakuuit yIpaBIeHUS
[IpakTnueckas pabota
«IIpuMeHeHne CnupTOB, aNbAETHI0B U KapOOHOBBIX KMCIOT Ha IPOU3BOJICTBE
JlaGopaTopHble 3aHATHSA
IIpodeccnoHaNTBLHO-OPUEHTHPOBAHHOE COJlEPKAHNE
UccnenoBarenbckas pabota
CocraBieHre KaUeCTBEHHBIX PEAKIIUN OOHAPYKEHNUS OPraHNYECKUX COETUHEHNUN OTIEIbHbBIX
KJIACCOB.
OK 01
. OK 02
Pa3pea 8. XuMus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BEKA OK 04
OK 07
Tema 8.1. OcHoBHOE coepKaHue Dopmupyemvie
Xumus B OBITY M [T pagriueckue 3ansTus 1 npeonpuHUMamenbCKie
IIPOU3BOICTBEHHOMN KOMNnemeHyuu:
IIpeanpuHUMaTe/bCKHe KOMIIETeHIMH
JeATeIbHOCTH " . . - AHaIUTHYECKHE
AHanu3 KeicoB O NMPUMEHEHUM XMMHYECKHUX BELIECTB M TEXHOJOIMH ¢ ydeToM Oynyiien
YeJI0BEKa . CIOCOOHOCTH
poeCCHOHATBLHON IEATEILHOCTH [0 TeMaM: KOHCTPYKIMOHHbIE MaTepUabl, KPaCKH, CTEKJIO,
MaTepHaIIbl JUIsl 2JIEKTPOHUKH, HAHOMATEPUabl, TEKCTUIILHBIE BOJIOKHA, NCTOYHUKH SHEPIUH.
3amura: [IpencraBieHue pe3ysbTaToB pelieHHs KeicoB B (hopMe MUHM-IOKJIA A C Ipe3eHTalen
IIpomexyToynas aTrecTanus Mo AMCHUILINHE (1M PepeHIHPOBAHHBIN 324€T) 6
Bcero 62
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3. YcJoBus peajm3alnuy NporpaMmebl 001eo0pa3oBaTe/ibHOM JUCHUIITHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MaTEePHAIbHO-TEXHUYECKOMY
o0ecre4eHHI0

s peanuzanuul IporpaMMbl AUCHUIIIMHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIEIYIOLIUE CTICIMANIbHBIE TOMEIICHUS: YUECOHbI KaOMHET XUMUU W/WIK y4eOHOU
XUMUYECKON Tab0paTopuHu.

OGopynoBanue yuyeOHOro kaOmHera (HArJsAHbIe MNOCOOMS): HAOOPHI
IIAPOCTEPXKHEBBIX MOJIENIEd MOJIEKYJl, MOJIeNId KPUCTAUIMYECKUX PEIIETOK,
KOJUICKIIMM TIPOCTBIX M CJIOKHBIX BEIIECTB W/WJIM KOJUICKIIUU TOJIUMEPOB;
KOJUICKIIMS TOPHBIX TTOPOJ MU MUHEpaJoB, Tabnuiia Menaeneena, yueOHbIe (GUITBEMBI,
1 poBbie 00pa3oBaTEILHBIE PECYPCHI.

TexHuueckue cpeacTtBa o00y4YeHHsl: KOMIIBIOTED C  YCTpPOMCTBaMH
BOCIIPOM3BEJCHUSI  3ByKa, TMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C DKPAHOM,
MYJIbTUMEIUNHAS TOCKA, YKa3Ka-MPe3eHTEP JJIsl IPE3CHTAIIH.

OobopynoBanne jgadopaTopuu U padbo4yux MecT JadOpPATOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JYyMbl, TMPEIMETHBIC W
MOKPOBHBIE CTEKJIA, TUTAHIICTHI JJIS KalleJIbHBIX peakiuii, GuibTpoBagbHas Oymara,
POMBIBAJIKH, CTEKJSHHBIE TPOOUPKHU, PE3WHOBBIE NPOOKH, (HOHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MaJIOYKH, IITATHBBI IS MPOOUPOK; MEPHBIC IUITUHIPHI,
BOPOHKHM CTEKJISTHHBIE, BOPOHKH JCNHTENbHBIC ImnuHApudeckue (50-100 wmur),
CTYNKH C MecTUKOM, (aphopoBble YalIKW, MUHILETHI, GUIBTPHl OyMa)xKHbIE, BaTa,
MapJiis, 4acoBbIE CTEKJA, DJEKTPOIUIUTKH, JAOOpaTOPHBIE INTATHBBI, CIIUPTOBHIE
TOpEJIKH, CIIUYKHU, TPUOOpP AJIs MOJyYeHHs Ta30B (WM MpoOHpKa ¢ ra300TBOJHOU
TpyOKO#l), AepkaTenu Mg NPOOHPOK, CKISIHKKA [UJIi XpaHEHUS pPEAKTHBOB,
pazaaTovHbIe TOTKH; XuMuueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; MMHLIETHI;
TUTENBHBIC UM, CEKYHIOMEPHI (TaliMephl), MepHbIe Tpooupku (Ha 10—20 mur) u
MepHBbIe KoJIObI (25, 50, 100 u 200 mun), BoasiHas 6aHs (MU TEPMOCTAT), CTEKIISTHHBIE
NajgouYKu; KOHWYeckue Kojaowl juis TutpoBaHus (50 m 100 mu1); MHAMKATOPHBIC
MOJIOCKKW s ompenenenus pH ©  craHgapTHas WHAWKATOpHas —IIIKaia;
YHUBEpPCaAIbHbIA MHAUKATOP; nuneTky Ha 1, 10, 50 ma (unu mozatopsl Ha 1, S u 10
MJI), OIOpeTKH MJIS TUTPOBAHUSA, MEAUIMHCKUE mmmpuikl Ha 100—150 wmo,
nabopaTopHbIC W/HWIN aHATUTHYECKHE BEChl, pH-MeTphl, CymunbHbIA mKad, u ap.
nabopaTopHOe 000pyIOBaHHE.

3.2. UupopmanuoHHoe obecreyeHne peaju3auu NporpaMmmbl

OcCHOBHBIC HCTOYHHKHU:

1. Pymsutuc T'.E., ®enpaman ®@.I'. / Xumusa. 11 kmacc. YaeOnumk. bazoBblii
ypoBeHb — M.: [IpocBemenue, 2021

2. Pymsutuc I'.E., ®enpaman @.I'. / Xummst. 10 kimacc. YueOHuk. ba3oBbrit
ypoBeHb — M.: [IpocBemenue, 2021

3. HoBommuckmit M. M. Xumusa: yueOnuk mms 10 (11) kmacca. / W.N.
Hosommuckuii, H.C. HoBommHckas. - Mocksa: Pycckoe cioo, 2020. - 440
c. - : https://ibooks.ru/bookshelf/374163/reading - TekcT: JIEKTPOHHBIA.

4. Xumus: ydeOHHK JUIsl CpeHEro npodeccuoHaibHoro oopazosanus / FO. A.

Jle6ener, I'. H. ®aneeB, A. M. T'ony6es, B. H. lllamoBan; mox oOriei
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https://ibooks.ru/bookshelf/374163/reading

penakmuent I'. H. ®aneeBa. — 2-¢ usn., mepepad. u gomn. — Mocksa:

W3natensctBo IOpaiit, 2021. — 431 c¢. — (IIpodeccuonanbpHoe
obOpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: 3MeKTpOHHBIN //
O6pa3zoBarenbHas matdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/470929
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4. KOHTpOJIb M OLIeHKA Pe3yJIbTATOB 0CBOEHUs 0011e00pa30BaTe/IbHO
AUCHUTTHHBI

KOHTpOJIB N OICHKa pPC3YyJIbTATOB O6y‘-IeHI/I$I OCYHICCTBIICTCA IPCIIOJaBaTCIIEM B

Ipolecce MPOBENCHUs MPAKTUYECKUX 3aHATHI M J1a00paTOpHBIX padOT, TECTUPOBAHUSA, a
TaKK€ BBINIOJIHEHHS 00Y4YalOIMMUCS UHIUBUAYATIbHBIX 33/IaHUN, TPOEKTOB, UCCIEOBAHUM.
Pe3ynbpTaThl OOyu€HHUs OIpPEAENAOT, YTO OOyYarouluecs OOJDKHBI 3HATh, MOHUMAaTh U
JEMOHCTPUPOBATH O 3aBEPIICHUHN U3YUYEHUS TUCIUIUINHBL.

s popmupoBanus,

KOHTPOJSI W OLIEHKH pe3ylbTaTOB OCBOEHUs Yy4eOHOH

JTUCUUIUIMHBI UCTIOJIB3YETCS CUCTEMa OIEHOYHBIX MEPONPUATUH, MpEACTaBIsiomas co0oi

KOMIUJIEKC YYEOHBIX MEpONPUSATHI,

COTJIACOBAHHBIX C pe3yjbTaTaMu oOOy4YeHUs U

chopmynupoBanHbix ¢ yuetoM OI'OC COO (mpeaMeTHbie pe3yabTaThl MO JUCHUILUIUHE) U
PI'OC CIIO.

Ne

Mopnyas / Pazned /
Tema

Pesyabrar 00yuenus

OueHouyHnie
MeponpusTUs

OK, TIK

OcHoBHOI1 MOAYJIb

Th U CPOJCTBO K
JJIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM
CTPOEHUEM U
MIOJIO’KEHUEM B
MIEPUOANYECKOU
CHUCTEME XUMHUUYECKUX

. Paznen 1. OcHoBBI Popwy.mposary
0a3oBble MOHATHS U
CTPOCHHUS BellecTBa
3aKOHbI XUMHUH

1.1 |Crpoenue aToMOB CocraBnare xumuueckue |1. Tect «Ctpoenue OK 01
XUMUYECKAX (hbopMyJTBI COCTMHEHU B |aTOMOB XMMHYECKHX
3JIEMEHTOB M TIPUPOJIA |COOTBETCTBUHU CO AJIEMEHTOB U TIPUPOA
XUMUYECKOH CBSA3U CTENEHBIO OKUCIICHUS XUMHYECKOU CBSI3M».

XHMHYECKHX JJIEMEHTOB, (2. 3amauyu Ha

HCXOJ U3 BaJIEHTHOCTH U |COCTaBJICHUE

ANEKTPOOTPULIATETLHOCTU |XUMHUYECKUX GOpMYIT
JIBYXaTOMHBIX
COCTMHEHHH (OKCHIOB,
CyNIb(PUAO0B, TUIPHUIOB
U T.IL.).

1.2 |Ilepuogmueckuit XapakTepuszoBaTh [IpakTuko- OK 01
3aKkoH ¥ Tabnuna JI.M. |XumMmudeckue 371eMeHThl B |OPHEHTHUPOBAHHbBIC OK 02
MenpeneeBa COOTBETCTBUU C UX TEOPETHYECKUE

MIOJIOXKEHUEM B 3a/laHus Ha

NEPUOINYECKON CUCTEME |XapaKTePU3aLHUIO

XUMUYECKHUX JIEMEHTOB  |XMMHUUYECKHX

J.1. MenpaeneeBa 3JIEMEHTOB:
«Merannuyeckue /
HEMETaJUIMYECKUE
CBOMCTBA,
31EKTPOOTPULATENBHOC
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Mopnyas / Paznea / OueHounble
Ne oy . Pesyabrar 00yuenust 1 OK, IIK
Tema MeponpusITUs
anemenToB J[.M.
MenneneeBay.
2 Pazen 2 CocraBasats ypaBHeHusi |[Konrpoabnasi paGora
: U cXeMbl XMMHYECKHX «CTpoeHue BelecTBa
Xumuyeckue .
peakuuii U XMMHYEeCKHe
peakuuu
peakuum»
2.1 |Tumel xumuyeckux  |CocTaBisSTh peakuuu 1. 3anauu Ha OK 01

peakuui

COCMHEHUS, pa3IOKEHUs,
oOMeHa, 3aMeIleHNS,
OKHCITUTEIHHO-
BOCCTAHOBHTEIIbHBIC
PeaKIuy 1 peaKiuu
KOMIIJIEKCOOOpa30BaHUs
(Ha mpumepe
THJIPOKCOKOMIUIEKCOB
QITIOMHUHUS U LIUHKA) C
ydacTHeM
HEOPTaHUYECKUX BEIICCTB

COCTaBJICHUE
YpPaBHEHUU PEAKIUM:

— COC/IMHEHMUS,
3aMenIeHus,
pasnoxeHusi, o0OMeHa u
peakuuii ¢ yyactueM
KOMILJIEKCHBIX
coeuHEeHMH (Ha
npumMepe
TUIPOKCOKOMITJIEKCOB
AITIOMHUHUS U IUHKA);
— OKUCTTUTEIHHO-
BOCCTAHOBUTEIBHBIX
peakuuii ¢
HCIIOJIb30BAHUEM
METO/1a 3JIEKTPOHHOTO
banaHca;

— C y4acTHEM
KOMIUIEKCHBIX
COCTMHECHHH (Ha
npuMepe
TUAPOKCOKOMITIIEKCOB
[UHKA U QJIFOMHUHUS).
2. 3ajauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHK
MPOIYKTa peaKkiuu
COEIMHEHUS; MACCOBOM
Wi 00bEMHOM 101N
BBIXOJIa MMPOJIyKTa
pPEaKIuu COSAMHEHUS
OT TEOPETUUECKH
BO3MOXKHOT'O;
00BEMHBIX OTHOIIEHUI
ra3os;
KOJIMYECTBEHHBIX
XapaKTePUCTHK
MCXOJIHBIX BEILIECTB U
MPOJIyKTOB PEaKLUU;
Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOYKTa PeaKilni,
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Mopnyas / Paznea /

OuneHo4YHEBIE

Ne Pesyabrar 00yuenust OK, IIK
Tema MepOonpusiTUsA
€CJIM OJIHO U3 BEIIECTB
JTaHO B BUJIE pacTBOpa €
ONPEACIICHHOMN
MacCOBOM J0JIeH
PacTBOPEHHOT O
BELIECTBA.

2.2 |Onekrponutndeckas |CocTaBisTh ypaBHEHHS 1. 3ananus Ha OK 01
JccoLanus u XUMHUYECKUX PEaKIUU COCTaBJICHUE
HMOHHBI 0OMEH HMOHHOT0 OOMEHa ¢ MOJIEKYJIIPHBIX U

y4acTUEM MOHHBIX peaKIuil C

HEOpPraHMYECKUX BEIIECTB |y4acTHEM OKCHJIOB,
KHCJIIOT, OCHOBAaHUH 1
collel, MOHHBIX
peaKurii THAPOIN3a
COJIEH, yCTaHOBJICHUE
U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.
2. JlaboparopHas
pabora «Peakun
TUAPOIIN3AY.

3 [Pa3men 3. Ctpoenue |HccienoBath cTpoeHue u|KonTpoabnasi paéora
U CBOMCTBA CBOliCcTBa «CBoiicTBa
HEOpPraHu4ecKux HEOpraHu4ecKux HEOpraHu4ecKHuX
BellecTB BelllecTB BellecTB)

3.1 |Knaccudukamus, Knaccudumupoarts 1. Tecr OK 01
HOMEHKJIATypa u HEOpraHUYecKue «Homenknatypa u
CTpOCHHE BEI[ECTBA B COOTBETCTBUH |Ha3BaHUE
HEOPraHUYECKUX C UX CTPOEHUEM HEOPraHUYECKUX
BEIIECTB BELIECTB UCXO/IS U3 UX

XUMHYECKOH (HOPMYJITBI
WJIM COCTaBJICHHE
XUMHYECKOH (HOPMYJITBI
HUCXOs U3 Ha3BaHUS
BEIIECTBA I10
MEXyHApOIHOU UITH
TPUBHATBLHOU
HOMEHKJIAType».

2. 3ajauu Ha pacyer
MAacCCOBOU JOJIU
(Macchl) XUMHUYECKOTO
9JIEMEHTA
(coenuHeHus) B
MoOJIeKyJe (CMECH).

3. IIpakTnueckue
3aaHus 10
KIaccu(uKaIm,
HOMEHKJIAType U
XUMHUYECKUM
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Mopnyas / Paznea /
Tema

Pesyabrar 00yuenust

OuneHo4YHEBIE
MepONpPUSTHS

OK, TIK

dopmynam
HEOPTraHUYECKHUX
BEILIECTB Pa3IMYHBIX
KJIACCOB.

4. IlpakTuyeckue
3a/1aHMs Ha
onpeierIeHue
XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTHU BHJIA
XUMHUYECKOW CBSI3U U
THIIA KPUCTAIIINYECKON
pEIIETKHY.

3.2

DOU3HKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

VYcranaBiauBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKHX CBOIICTB
HEOPTraHMYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUTMYECKOU
pereTku

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB
OKCHJIOB, KUCTIOT,
OCHOBaHMHH,
aM(pOTepHBIX
TUJIPOKCUJIOB U COJICH».
2. 3amannsa Ha
COCTaBJICHUE
ypaBHEHUU
XUMHWYECKUX PEAKIUM C
y4acTUEM IPOCTHIX U
CIIOKHBIX
HEOPraHUYECKUX
BEIIECTB: OKCHJIOB
METaJIJIOB, HEMETAJJIOB
1 aM(oTepHBIX
3JIEMEHTOB;
HEOPraHUYECKUX
KHCJIOT, OCHOBaHUI U
aMdoTepHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX
coJiei,
XapaKTepPU3yIOIINX UX
CBOICTBA U CITOCOOBI
MOJTy4eHUS.

3. IIpakTuxo-
OpUEHTUPOBAHHBIE
TEOPETHYECKUE
3a/laHus Ha CBOMCTBA U
MoJTyuYeHue
HEOPTaHUYECKUX
BEILIECTB.

4. JlaGopatopHas
pabota «CBolicTBa
METAJIJIOB U

OK 01
OK 02
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Ne Monyats / Pasnen / Pesyabrar 00yuenust Ouerounsie OK, IIK
Tema MepOonpusiTUsA
HEMETAJIJIOBY.

3.3 |IIpousBoucTBO Ob6ocHoBeIBaTh 3HaueHue |IIpaxTuxo- OK 01
HEOPraHNYECKUX Y IIPUMEHEHUE OPHUEHTHPOBAHHBIEC OK 02
BEILIECTB. 3HAYCHUE U |HEOPTraHUYECKHUX BEIECTB |3aJaHUs 110 K 1.4
IIPUMEHEHHE B OBITY U |B OBITOBOM U COCTABJICHUIO
Ha IIPOU3BOJICTBE IIPOU3BOJCTBEHHON XUMHYECKHUX PEaKLUH C

JeSITEIbHOCTH YEJIOBEKAa  |y4acTHEM
X (PU3UKO-XUMUICCKUMHU [HEOPTAHUYECKUX
CBOMCTBaMH BEILICCTB,
UCIIOJIB3YEMBIX TSI UX
UACHTU(DUKALIY U
MIPOMBIIIICHHBIX
CIOCO0O0B MOJIyYEHUS.
4 BTN e G Hcc?ezlonan, crpoenue u|KonrpoasHnas padora
U CBOICTBA CBOIICTBA OPraHMYeCcKUX <<CTP0eHue "
BeLLEeCTB CBONCTBA
OPraHMYecKux
p—— OPraHM4YecKux
BellecTB)

4.1 |Knaccudukanus, Knaccudumnuponats 1. 3apanus Ha OK 01
CTpOEHHE U OpraHMYEeCcKHe BEUIECTBA B |COCTaBICHUE HAa3BaHUM
HOMEHKJIaTypa COOTBETCTBHUU C UX OpTraHUYECKHUX
OpraHNYECKUX CTPOECHHEM COEIMHEHMI 1O
BEILIECTB TPUBHUAIILHON WIIH

MEKTyHapOIHOM
CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3aga"usa Ha
COCTaBJICHUE OJIHBIX U
COKpaIlleHHbIX
CTPYKTYPHBIX (hopMy1
OpPraHWYECKUX BEIECTB
OTZIETBHBIX KJIACCOB.

3. 3amauu Ha
onpeiereHue
npocreien GopmyIibl
OpraHUYEeCKOu
MOJIEKYJIbI, UICXOMS U3
3JIEMEHTHOT'O COCTaBa
(B %).

4.2 |CsoiictBa YcTaHaBiauBaTh 1. 3aganus Ha OK 01
OPraHUYeCKUX 3aBUCHUMOCTH (PU3UKO- COCTaBJICHUE OK 02
COEMHEHU I XUMHYECKUX CBOMCTB YpaBHEHUU

OpPTraHWYECKUX BEILIECTB OT | XMMUYECKUX PEAKIUHN C
CTPOEHHUSI MOJIEKYJI y4acTHEM

OpPTaHHYECKUX BEIIECTB
Ha OCHOBAHUH HX
COCTaBa U CTPOCHHUSL.

2. 3ajgaHus Ha
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Ne Monyats / Pasnen / Pesyabrar 00yuenust Ouerounsie OK, IIK
Tema MepOonpusiTUsA

COCTaBJICHUE
YpaBHEHUU
XUMHUYECKUX PEAKIUN,
WJUTIOCTPUPYIOLINX
XMMHUYECKHE CBOMCTBA
C y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peakuuii u
T€HETHYECKOMN CBSI3HU
OpTraHWYECKUX BEIECTB
Pa3HBIX KJIACCOB.
3. Pacuernsbie 3a1aun
M0 YPaBHEHUSIM
peakuuii ¢ yyacTueM
OpTraHUYECKHUX
BELIECTB.
4. JJaboparopHas
pabota «[lonyuenue
STUJICHA U U3YYCHHUE
€ro CBOWCTBY.

4.3 |Opranmueckue O6ocHoBbIBaTh 3HaueHue |IIpakTuxo- OK 01
BEIIIECTBA B U IPUMEHEHUE OPUEHTUPOBAHHBIE OK 02
KU3HEACATEIIbHOCTH |OPraHUYECKHUX BEIIECTB B |3aJaHMS 11O
YEJI0BEKa. OBITOBOM U COCTABJICHUIO
[IpousBoacTBO U MPOU3BOJCTBEHHOMN XUMHWYECKUX PEAKIUM C
IIPUMEHEHHE JESATEIbHOCTH YEJIOBEKA  |y4acTHEM
OpraHNYECKUX UX QU3UKO-XUMUYECKUMHU |OPTaHHYECKUX
BEILIECTB B CBOMCTBAMM BEILIECTB,

MPOMBILIIIEHHOCTH UCIIOJIb3YEMBIX JUISl UX
UICHTU(UKAIIIY B
OBITY U
MPOMBIIUIEHHOCTH.

5 (Pa3mea 5. HccaenoBathb KonTpoasHnasi padora
Kunernueckne u paBHOBecHe U CKOpPOCcTh |«CKopocTh
TePMOAMHAMHNYECKH |XMMHUYECKHX PeaKUMi  |XMMHYECKOH peakunu
€ 3aKOHOMEPHOCTH H XUMHYeCKoe
NPOTEeKAHUSA paBHOBecHEe»

XHUMHYECKHX
peakumii

5.1 |Kunerunueckue Hccnenosars BiusiHue 1. JlabopartopHas OK 01
3aKOHOMEPHOCTH KOHILICHTPaLU1 paboTa Ha BBIOOD: OK 02
MPOTEKAHUS pearupyromux BeuiecTB u |— «OnpeneneHue

XUMHNYCCKHUX peaKquI

TeMIIepaTypbl Ha CKOPOCTh
XUMHUYECKHUX peaKIuii

3aBUCUMOCTHU CKOPOCTH
peaxkuuu ot
KOHLEHTpaluu
pearupyomumx
BELIECTBY;

— «Onpenenenue
3aBUCUMOCTHU CKOPOCTH
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Mopnyas / Paznea /
Tema

Pesyabrar 00yuenust

OuneHo4YHEBIE
MepONpPUSTHS

OK, TIK

peakuuu ot
TEMIIEPaTyPbI».

2. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKUE
3a/laHus Ha aHAJIU3
(bhakTOpOB, BIUSIOLINX
Ha U3MEHEHUE
CKOpPOCTH XUMHUYECKOU
peaxuuu.

5.2

TepMoauHamMu4yeckne
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHUX PEAKIUM.
PaBHOBeCcHe
XUMHYECKUX PEaAKIUi

UccnenosaTs BausHIE
N3MCHCHUA KOHHCHTpaHI/II/I
BEIIIECTB, PEAKIIHH CPE/IBI
U TEMIIEpaTypel Ha
CMCIIICHUEC XUMHUYCCKOI'O
paBHOBECHS

1. 3agaun Ha pacyeTsl
TEIUIOBBIX 3P (HEKTOB
XUMHUYECKUX PEaKIUi U
ompeJielIeHUE T
peakuuu (1o
TermoBoMy dhdexTy:
9K30- U
SHOTEPMUYECKUE).

2. IIpakTuko-
OpUEHTUPOBAHHBIC
3a/laHusl Ha
MPUMCHECHHE TTPHHITATIA
Jle IllaTenrse mia
HAXO0XJIEHUS
HaIpaBJICHUS
CMEIIICHHS PaBHOBECHS
XUMHUYECKON PeaKkIuu U
aHanu3 (pakTopos,
BIIUSIIOLIUX HA
CMeEIlleHHe
XUMHUYECKOT0
paBHOBECHS.

3. JlabopaTopHas
pabora «3yueHue
BIIUSTHUS Pa3INYHBIX
(dakTopoB Ha
CMeEIlIeHHe
XUMHUYECKOTO
PaBHOBECHSI.

OK 01
OK 02

Paspeu 6.
JucnepcHbie
CHCTEMBbI

HccaenoBath
AUCTIEPCHbIE CHCTEMbI

KonrtpoabHnas padora
1o teme «JlucnepcHeie
CHCTEeMbD»
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Ne Monyats / Pasnen / Pesyabrar 00yuenust Ouerounsie OK, IIK
Tema MeponpusITUs

6.1 |HducnepcHsle cuctemsl|Paznuuarh HCTHHHBIE 1. 3anauu Ha OK 01
1 (BaKTOpHI UX pacTBOpBI, KOJUIOM/IHBIE  |[IPUTOTOBJICHUE OK 02
YCTOWUYUBOCTH pacTBOpLL U pacTBOpOB.

rpyooaucrepcHbie 2. IIpakTuko-

CUCTEMbI Ha OCHOBE OpPUEHTHPOBAaHHbBIE

XUMHYECKOTO pacueTHbI€ 3a/1aHus Ha

JKCIIEPUMEHTA JIMCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMBIE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JeSITEIbHOCTH
YeJI0BEeKa.

6.2 |UccnenoBanue HUccnenoBath pusmko- JlaGoparopnas padora |OK 01
CBOWCTB JUCIIEPCHBIX |XMMHUYECKUE CBOMCTBA (1a BBIOOD):

CHCTEM pa3IMYHBIX BUJIOB — IIpuroToBnenune
JIACTIEPCHBIX CHCTEM pacTBOpOB;
— UccnemoBanne
JICTIEPCHBIX CHCTEM.
7 |Pa3nea 7. HccnenoBarhb cBoiicTBa

KauyecTBeHHbIE OPraHMYecKuX M

peakuuu HEOPraHMYecKuX

o0HapyKeHust BELIECTB C

OPraHMYecKuX M HCN0JIb30BAHHEM

HEOPraHMYeCcKuX Ka4eCTBEHHbIX peaKuui

BellleCTB

7.1 |OGnapyxeHue HccnenoBath 1. JJabopaTopHas OK 01
HEOPTraHMYECKHUX KaueCTBEHHBIC peakuu  |padbora (Ha BBIOOD):

KaTHOHOB M @aHMOHOB |HEOPTaHWYECKUX BELIECTB (— AHAUTHUECKHUE

peaKkuun KaTHOHOB [—
VI rpynm;

— AHanuTuyeckue
peaKuy aHMOHOB.

2. IIpakTrueckue
3aJlaHus Ha
COCTaBJICHUE
ypaBHEHMH peakuuit
0oOHapy XeHUs
kaTtuoHOB [-VI rpynmn u
aQHHOHOB, B T.Y. B
MOJIEKYJISIPHOM U
HOHHOM (opMax.

7.2 |OOHapyxeHue Hccnenosats 1. JTaboparopHas OK 01
OpPraHMYECKUX KaueCTBEHHbIE peakuu  |pabota (Ha BbIOOp): IIK 1.4
BEIIECTB OTACIbHBIX |OPraHUYECKUX — KauecTBeHHbIe [TpeanpuHuMarenbckue
KJIACCOB C COEJMHEHUH OT/AENbHBIX |peaKkIMM Ha OTAEIbHbIE |KOMIIETECHIINH:
UCMOJIb30BAHUEM KJIacCoB KJIacchl opraHuyeckux |- HaBblku mpoekTHOTro
Ka4eCTBEHHBIX BEIIECTB; yIpaBJieHUs
peakuui — KauecTBennsiii
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Ne Monyats / Pasnen / Pesyabrar 00yuenust Ouerounsie OK, IIK
Tema MepOonpusiTUsA
aHaJIN3 OPraHUYECKUX
COCIMHEHHH 110
(YHKUIMOHATBHBIM
rpyImam.
2. IIpakTuueckue
3aJaHus Ha
COCTaBJICHHUE
KaUYEeCTBEHHBIX pEaKIUi
oOHapy X EeHUs
OpTraHUYECKHUX
COCIMHEHH.
Il |(IIpukaagHoii MoxyJib
8 |Pasgea 8. OueHuBaTh NocjaeaAcTBUsA |3anmura Keiica (c
Xumus B ObITY U OBITOBOII U yueTom Oyayluei
NMPOM3BOJACTBEHHOI |NMPOM3BOACTBEHHOI npogeccuoHaIbLHOM
JeATeILHOCTH JeSITeJIbHOCTH YeJI0BeKa |1esATeJIbHOCTH)
yeJI0BeKa C MO3UINH
IKO0JIOTHYeCKOM
0€301acHOCTH
Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yuerom OK 01
MPOU3BOJCTBEHHOMN OBITOBOH U Oymytei OK 02
JEATEeIbHOCTH MPOU3BOJACTBEHHOMN npodecCHoHaTbHON OK 04
yeJJoBeEKa NESITETLHOCTH YEJIOBEKA C |IeATEITLHOCTH) OK 07
HO3UIIMI DKOJIOTHUecKord |B03MOKHEIE TEMEI [IpennpuHumaTenbckue
0€e30ImacHOCTH KEHCOB: KOMIIETEHIIUH:
1. ITorentnenue - AHanuTHYECKHE
KIUMara u CIOCOOHOCTH
BBICBOOOYKIEHUE
ra3oBBIX THIPATOB CO
JIHA OKeaHa.

2. bynymue marepuaisl
Ul aBHa-, MAIlIMHO- U
PUOOPOCTPOCHUS.

3. HoBbie Matepuabl
JUISL COJTHEYHBIX
Oarapei.
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