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1. O0mas xapakTepucTHKA NPUMEPHOI pado4eii MporpaMMbl
001eo0pa3oBaTeJIbHOM JUCHUUIIIMHBI « XHMUSD)

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
o0pa3oBaTe/IbHOM MPOrpamMMbl

OO6meoOpa3oBaTebHas AWCHUIUIMHA «XUMHUS» SBISACTCS 005S3aTEIbHON
4acThio  0011e00pa30BaTEIbHOTO LMKJIA 00pa30BaTEIbHOW MPOTpaMMBI B
cootBercTBUM ¢ PI'OC CIIO no npogeccuu/cneyuanvnocmu 31.02.01 Jleuebnoe
oeio.

TpynoeMKOCTh TUCHUIITUHBL «XuMuUs» coctaBisieT 138 yaca, u3z kotopbeix 96
gacoB— 0a30BbIi Momynb (7 pa3genoB) m 42 yaca — TPUKIATHOW MOIynb (2
paszena), BKIIOYAOMINNA MPaKTUKO-OPUEHTUPOBAHHOE COJIEpKaHUE, YCUITHBAIOIIEE
pOo(UIBHYIO COCTABIIAIONIYIO IO KOHKPETHOU MPO(EeCcCH WIIH CIISIUATBHOCTH.

[IpuknanHoi MOyNb BKIIOYAET JABa pasnena. Pazgen 8§ «Xumus B ObITY U
IPOU3BOJCTBEHHOMN AESATEILHOCTU YEIOBEKA».

Tematuka paznena 9— 6uocdepa (>kHUBbIE OPraHU3MBI).

1.2. Hesn u mu1aHupyemble pe3yJbTAaThl 0CBOCHUS JUCHTUTITIHHBI
1.2.1. leau 1 3aqa4y JTUCHUATIIIMHBI

@opMHUpPOBaHUE y CTYJECHTOB XHWMHYECKOM COCTABIIAIOLIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA KAaK OCHOBBI TPUHSATHS PEIICHUW B >KU3HECHHBIX W
MIPOM3BOJICTBEHHBIX CUTYAIIHsIX, OTBETCTBEHHOTO MMOBEJCHHS B PUPOIHON Cpee.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, LIEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TPOBOAWTH pPACUEThl MO XUMHUYCCKUM (QopMyram u
YpaBHEHUSM XHMHUYECKMX pEaKIuii, IUIaHUPOBaTh M  HMHTEPIPETHPOBATH
PE3yNBTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKM MPOBEICHUS XUMHUYECKHX JKCIEPUMEHTAIBHBIX
WCCJIEIOBAHMM C COOI0O/IEHNEM TpaBmII 0€30MMaCHOTO OOpAaIIeHHsI C BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BuUTh YMEHHS AaHAJIW3UPOBATH, OIICHUBATh, IMPOBEPSITH HA
JIOCTOBEPHOCTH M 0000111aTh HH(POPMALIMI0O XUMUYECKOT0 XapaKTepa U3 pa3IMuHbIX
HUCTOYHHUKOB,;

5) chopmupoBaTh  yMEHUS ~ MNPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NEATETbHOCTH W XUMUYECKHX TMPHUPOIHBIX, OBITOBBIX W MPOU3BOJICTBEHHBIX
IIPOLIECCOB;



6) chopMupOBaTh MOHUMAHNUE 3HAYMMOCTU JOCTIKCHUM XUMUYECKON HAyKU
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.
1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI  001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Kon n
HauMeHOBaHHUe
bopmupyembIx
KOMIIeTeHI Ui

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a7a4
npodeccruoHaNbHON
JeATEIIEHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:
- TOTOBHOCTH K TpPYAY,
Tpyaoooue;

OCO3HAaHUC LCHHOCTU MaCTCpPCTBAa,

- TOTOBHOCTb K aKTHBHOM JIEATEIIPHOCTH TEXHOJIOTHYECKOU U
colMaIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATDL,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJHATH — TaKylo
JeSITebHOCTD;
- UWHTEpeC K pa3audHbiM cdepam TpodhecCHOHATBLHOM
JeSITENIbHOCTH,
OBanagenue YHHUBEpPCAIbHBIMH y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOATENIbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYILIECTBEHHBIN NMPU3HAK WM OCHOBAHUS JUIA
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeneNsaTh LN JAEATeIbHOCTH, 3ajaBaThb NapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM M NPOTUBOpEuYUs B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCHUTH NESATENIbHOCTh,  OLICHUBATh

OIICHUBATL  PUCKU

KOPPEKTHBBI B

COOTBCTCTBUC  PE3YJIbTATOB  LCJIAM,

- BJIQJECTh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOPAsl BKIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMUYECKHM D3JIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, s-, P-, d-3JIEKTPOHHbBIE OPOUTAIIH
aTOMOB, WOH,

3NEKTPOOTPHULIATEIBHOCTb,
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, YIIepOJHbIN
(GyHKIIMOHANBHAS ~ TPYIINA,
HU30MEpBI, TOMOJIOTHYECKUN psiZl, TOMOJIOTH, YIJIEBOJIOPOIHI,
KUCJIOPOJA- M a30TCOJEpXkAlIMe COECIUHEHHUS,
aKTUBHBIC BemiecTBa (YrJaeBOABI, XUPBI, OEJIKHU), MOHOMED,

CTPYKTYpPHOE
COCIMHECHUS, KPUCTAJUIMUECKass pELIEeTKa, THUIbl XUMHYECKHUX

MOJICKYIJIA, BaJICHTHOCTbD,

CTCIICHb OKHUCICHHA, XHMHYCCKas

CKCJICT, paauKal, HU30MCpus,

OHMOJIOTUYECKU

moJIMmeEp, 3BCHO, BBICOKOMOJICKYJIAPHBIC

peakiuii  (OKUCIUTENHHO-BOCCTAHOBHUTEIbHBIE,
peakiuu HOHHOTO OOMEHa),
ANEKTPOIUTHYECKAsS

9K30- H
SHIO0TEPMUYECKHE, pacTBop,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI,
JICCOITHAITAS,

XUMHUYECKON pEaKIMM, XUMHYECKOe paBHOBECUE), TEOpUU U

OKHUCJIUTEND, BOCCTAaHOBHTEID, CKOPOCTh
3aKOHBI (TGOpI/ISI XUMHUYCCKOT O CTpOCHI/Iﬂ OpFaHI/IquKI/IX BCIICCTB
A.M. bytiepoBa, TeopHus SIEKTPOJIMTHUUECKOW IHCCOLMAIINH,
nepuoauueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHUMHH,

(I)aKTOJIOI‘I/I‘-ICCKI/IC CBCIACHHA O CBOﬁCTBaX, COCTaBC, MOJTYUYCHUHU U

lyKasbiBatloTcA IMUHOCTHbBIE U MeTanpeaMeTHble pesynbTaTbl U3 ®rOC COO (B nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHoi Gopme, popmMupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2ncumnanHapHble (NpeameTHble) pesynbTaTbl YKa3blBAIOTCA B COOTBETCTBUM C METOAMKOM NpenogaBaHna AMCUMIINHDI




HOCJIG,I[CTBI/Iﬁ JACATCIIBHOCTH,
- pa3BHUBATb Kp€aTHuBHOC
KN3HCHHBIX HpO6J’I€M

MBIIIICHHE TP PEIICHUH
0) 0a30BbIe HCCEeI0BaTEILCKUE TeHCTBUS:

- BIIQJCTh HAaBBIKAMH  y4eOHO-UCCIEAOBATEIbCKONH U
NPOCKTHOM JIEATEIbHOCTH, HABBIKAMU Pa3pEIICHUS MPOOIIeM;

- BBIABJIIATD HpI/I‘-II/IHHO'CHeI[CTBeHHBIe CBs3H n
aKTyaJIU3UPOBATh 33Ja4yy, BBIIBUraTh THIIOTE3Y €€ PEIICHUS,
HaXOJWTh  APrYMEHTBhl IS JIOKA3aTelbCTBA  CBOMX
YTBEPXKICHHIA, 3a/1aBaTh MTAPAMETPhl K KPUTEPUHU PEIICHUS;

- aHAJU3UPOBATh IMOJYYCHHBIE B XOJC pEIICHHS 3aJa4yu
pe3yJIbTaThl, KPUTUYECKH OIECHHBATh WX JIOCTOBEPHOCTD,
HpOFHO?;I/IpOBaTI) NU3MCHCHUEC B HOBBIX yc.HOBH?[X;

- YMGTI) HepeHOCI/ITB 3HAHUS B HO3HaBaTeJII>HYIO nu
HpaKTI/I‘IeCKYIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- YMETb HHTEIPUPOBATb 3HAHUA W3 pPa3HBIX IPEAMETHBIX
oOuacrei;

- BBIIBUTATh HOBBIC HJCH, TpeiaraTh OpPUTHHAIBHBIC
TIOJTXO/IbI U PEIICHUS;

- CIIOCOOHOCTH UX HCIIOJIb30BAaHUS B MO3HABATEILHOU U

COLIMAIBHON MTPAKTHUKE

0€30I1aCHOM HCIOJIb30BaHUM BA)KHEHIINX HEOPraHMYeCKHX H
OpPraHUYECKUX BEIIECTB B OBITY U NMPAKTHUUECKOW NESATEIBHOCTH
YEJIOBEKa;

- YMETb BBIABIIATH XapaKTEpPHbIE IIPU3HAKM U B3aWMOCBS3b
WU3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOIIME ITOHATHUSA
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
U HX [PEBPALCHUN; BBIABIATH

OpraHN4YCCKUX  BCILICCTB

B3aUMOCBSI3b ~ XMMHYECKHX  3HAaHMH €  MOHATUAMH U
IPEJCTAaBICHUAMU JAPYIUX €CTECTBEHHOHAYYHBIX IPEJAMETOB;

- YMETh UCHOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHHUN
MEX/YHAPOAHOTO COK03a TEOPETUUECKOM M MPUKIAJHOW XUMHUH
U TpUBHAJIbHbIE HAa3BaHMWs BAXKHEMIIMX BEIIECTB (ITHJIEH,
alleTWJICH, TIMLEPUH, (eHo, popManbaeru, yKCycHast KHCIIOTa,
[JIMLUMH, YTapHbId ra3, YIVIEKUCHbIM TIa3, amMMHaK, TramieHas
NUThEBAs coja U JAPYTux),

HU3BCCTh, HCETalmcHass H3BCCTDb,

(hopMyIibI
BEIIECTB, YPAaBHEHMsS XHMMHUYECKHX peEakIHid, OOBACHATh UX
CMBICJI; TOATBEPXKAATh XapaKTEPHbIE XMMHYECKHUE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMH U 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMeTb
HEOPraHWYECKNX M OPraHWYECKHX BEHIECTB K OIPEICICHHBIM

COCTaBJIATH HCOPTaHUYECKUX H©U  OPraHUuYCCKHUX

YCTaHABJIMBATh  NPUHAMICKHOCTh  HM3YUYECHHBIX
KJIaccaM M TpyniiaM COEIMHEHUH, XapaKTEepU30BaTh UX COCTAB U
BOKHEHIIME CBOWMCTBA; OMNPENETATh BUIbl XUMUYECKHX CBS3EH
(koBajieHTHasi, HMOHHAsA, METAJIMYECKas, BOJOPOJHAsA), THUIIbI
KPUCTAINTMYECKUX  PEIIETOK  BEIIeCTB;  KIACCHU(PUIIUPOBATH
XUMHUYECKHE PEAKIUU;

- chopMUpOBaTh MPEJICTABICHHS: O MaTePHATbLHOM EIUHCTBE

MHpa, 3aKOHOMECPHOCTAX U ITO3HABACMOCTHU SIBIICHHI IpUpoabl; O




MeCT€ U 3HAUYEHUHM XMMUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
poiau B 00eCHeYeHUH YCTOHYMBOIO Pa3BUTHS YEJIOBEUYECTBA: B
peLIeHUH NPO0JIEM HKOJIOTMUECKON, SHEPIeTUUECKOM U MUIEBOI
0€30macHOCTH, B PAa3BUTUM MEAMIWHBL, CO3AaHUU HOBBIX
MaTepHajoB, HOBBIX HCTOYHUKOB JHEPrHM, B 0OeCHeueHHH
pPalMOHATIBHOTO  MPHUPOJOIONB30BaHMUs, B  (OPMHPOBAHUHU
MHUpPOBO33pPEHUSI W OOIIEH KyJIbTyphl 4eEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOLIEHHUS K CBOEMY 3/J0POBBIO
U IIPUPOJIHON Cpefe;

- BJIQJIETh CHUCTEMOH XMMHUYECKHMX 3HAHWH, KOTOpas BKIOYAET:
OCHOBOIIOJIATAIOLINE TOHATUS (AONOJHUTEIBHO K CHCTEME
HNOHATUI  0a30BOro ypoBHA) - H30TOIBI, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUE aToMa, TUOpuIM3alus aTOMHBIX
opbutane, xumuueckas cBsa3p ('@ " u "", kpaTHblE CBS3M),
MOJISIpHAsi KOHLEHTpAIMs, CTPYKTypHas (opMmyia, H30MEpHs
(cTpykTypHasi, reoMerpuueckast (LIUC-TPAHC-U30MEpUs), THUIIbI
XMMUYECKUX peakluil (roMo- M TreTeporeHHble, 00paTUMbIE U
HEOOpaTUMBbIE), PAacTBOPHI (MCTHHHBIE, AUCIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  JUCCOLMALMM,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMHUHT); TEOPHUM M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIlMe B OCHOBE IOHUMAaHUs
INPUYMHHOCTY M CHUCTEMHOCTHM  XUMHYECKHX  SIBICHUH,
COBpPEMEHHbIE TMPEJCTABJIECHUS O CTPOEHUU BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISIPHOM YpPOBHSX;
IPEJICTaBICHUsT O  MEXaHW3MaxX XMMHMUYECKHX  peakLui,
TEPMOJMHAMHYECKUX W KHHETUYECKMX 3aKOHOMEPHOCTIX HX
IIPOTEKAaHUsA, O XUMHUYECKOM PpAaBHOBECHM, JAMCIIEPCHBIX
cucreMax, (akTOJIOIMYECKHE CBEIEHHUS O CBOICTBax, COCTaBe,
MOJIyYUeHUH U  OE€30MacHOM  HCIIOJIb30BAHUM  BaKHEHIIHX




HEOPraHMYECKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKONH JIeATEIbHOCTH 4YEJIOBEKa; OOLMX HayYHBIX
INPUHIIMIIAX ~ XMMHYECKOTO  MPOW3BOJCTBA (Ha  mpuMepe
IIPOM3BOJICTBA  CEPHOM  KHUCIIOTBI, AaMMMaKa, METaHOJa,
nepepadoTKu HEPTH);

- yMeTh NPOBOJIUTH PACUETHl 1O XMMHUYECKMM (opMmyiaM u
YPaBHEHUSAM  XMMMUYECKHUX  pEeakUud C  HUCIOJb30BaHUEM
¢dbu3nyecKkux BeTUMYMH (Macchl, O0bEMa Ta30B, KOJIWYECTBA
BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHOI
CTOPOHBI: PAacyeThl IO HAXOXICHUIO XUMHUYECKOW (HOpMYIIbI
BEIIECTBa; pacueThl Macchl (00beMa, KOJMYECTBA BEIECTBA)
MPOJYKTa peaKkluu, €ClId OJHO U3 HCXOJHBIX BEIIECTB JIaHO B
BHJIE  pacTBOpa C  ONPENCICHHOM  MacCcoBOM  JoJied
PacTBOPEHHOTO BENIECTBA WJIM JAaHO B U30BITKE (MMEeT
IIPUMECH); pPAacyeTbl MaccoBOM WJIM OOBEMHOH J10JIM BbIXOJa
MPOJIYKTa pEaKIMU; pacdeThl TerIoBoro s¢dexra peakuui,
00BEMHBIX OTHOLIIEHUH Ta30B;

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKKM M B3aHMOCBA3b
W3YYEHHBIX TOHATUH, NMPUMEHATH COOTBETCTBYIOIIUE ITOHATHS
P ONHCAaHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BELIECTB M UX MpEBpallleHui; BbIABIATh
B3aMMOCBSA3b  XMMHYECKMX  3HaHMM C  MOHATHSAMH U
MPEJICTAaBICHUSIMA JIPYTUX MPEAMETOB i 00Jiee OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHUS CYLUIHOCTH MaTepUaIbHOTO €IUHCTBA
MHUpPA; HCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HaHUA JUIS
OOBSICHEHUSI W TPOTHO3UPOBAHUS  SABICHUH, HUMEIOIIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh MCIOJIB30BaTh HAUMEHOBAHUS XUMUYECKUX COECIUHEHUM
MEXKIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU




Y TPUBUAJIBHBIC HA3BAHUS BEUIECTB, OTHOCAIIUXCS K U3YYCHHBIM
KJlaccaM OpPraHMYeCKUX U HEOPraHWYECKHX COCAUHCHUI;
HCIOJIb30BaTh XMMHUYECKYK) CHUMBOJIUKY JUJIi COCTaBJICHUS
dbopMyll  HEOPraHMYECKUX  BEIIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX)
GbopMyll  OpraHWYECKHX BEIIECTB; COCTABIATH YpPaBHEHHS
XMMHYECKMX  PEaKIUMd W  PacKpblBaTb UX  CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid  MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOTO OajaHca ATHUX PEaKIMi; peaKIui
MOHHOTO OOMEHa IyTeM COCTaBJICHHS UX TOJHBIX U
COKpallleHHbIX MOHHBIX YPaBHEHMI; peakuuid TUIpoJIn3a,
peakiui KOMILIEKCOOOPa30BaHUs (Ha npuMepe
TUAPOKCOKOMIUIEKCOB IIMHKA M AJIIOMUHHUS), TOATBEPKIATH
XapaKkTEepHbIE XUMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH W 3alUCAMH YPaBHCHUU
XAMHUYECKHUX PEaKIUi;

- YyMeTh KIacCHU(UIMPOBATh HEOPraHUYECKHE W OpraHuvYecKue
BEIIECTBA M XWMUYECKUE PEAKIMH, CAMOCTOSITEIbHO BHIOMpATh
OCHOBaHUS M KpUTEpUU [UIS KIACCU(PUKALUU H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIIIHE
CBOICTBa BEMIECTB, MPUHAICKAIINX K OMPEACIICHHBIM KJlaccam
W TpynmaMm coeAuHeHWuW (IpOoCThie  BEMIECTBA, OKCHU/IBI,
TUAPOKCHUJIBI, COJIH; YTJIEBOJIOPOIbI, TPOCThIE 3(HUPHI, CIUPTHI,
(heHOBI, albJIeTHIbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIC
GUpPBI, KHUPHI, YIIEBOAbl, AMUHBI, AMHUHOKUCIOTHI, OENKH);
MPUMEHATh 3HAaHUS O COCTaBE M CBOWCTBAax BELIECTB IS
OKCIEPUMEHTAIIBHOM  TNPOBEPKM  THUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKaHUS XUMHYECKUX pEakuuhd |
MPOTHO3WPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;




- yMeThb MOATBEPXkJaTh Ha KOHKPETHBIX MpHUMEpax XapakrTep
pPEaKIMOHHON OpPraHUYECKUX
COCIMHCHUH OT KPaTHOCTHU M THMa KoBajeHTHOH cBs3u ("0 " u

3aBUCUMOCTH CIOCOOHOCTH
""), B3aMMHOTI'O BJIMSIHUSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaKKe OT OCOOCHHOCTEW pealih3alluu Pa3IMYHbIX MEXaHU3MOB
IIPOTEKaHUs PEAKLIUM;

- YMEThb XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YXXICHHOM COCTOSIHMHM) U MOHOB XMMHYECKHX
sanemeHtoB 1 - 4 mepuonoB Ilepuomnueckoit cuctemsr .M.
MeHnaeneeBa W UX BaJ€HTHbIE BO3MOXHOCTH, HCIOIb3YS
nousTus "s", "p", "d-anexTpoHHBIC" OpOUTATH, YIHEPTrETUUECKUE
YpOBHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMHCTB
XUMUYECKUX DJIEMEHTOB U OO0pa3yeMbIX HUMHU COEAUHEHUHN 110

IIEPUOJIaM U IpyIIIaM;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHaim3a u
WHTEPIIPETAIAN
uH(pOopMaluu U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32124
npodecCuoHaNBHOM
e TEIbHOCTH

B 00s1acTHIEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM M OOILECTBEHHOM
OCHOBaHHOTO Jraore KYJBTYD,
MecTa B

IMPAKTHUKH, Ha

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MOJIUKYIBTYPHOM MUPE;

- COBepHIGHCTBOBaHI/IG $I3BIKOBOI>1 u LII/ITaTG!J'II)CKOI\/'I KYJ'II)TypI)I
KakK CpeI[CTBa B33PIMOI[€I710TBH$[ MG)KI[y JJFIOABMU U TIO3HAHUA
MUpa;

- OCO3HaHUE LIEHHOCTU HAYYHOU JAESITeNIbHOCTHU, TOTOBHOCTH
OCYIIECTBIISTh MIPOEKTHYIO H HCCJIE10BATENIbCKYIO
JIeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIE;

OBaagenue

YHUBEPCAJIbHBIMH y4eOHbIMHU

MMo3HAaBaTECJIbHbBIMHA )]BﬁCTBI/lHMP[Z

- YMETH IUIAHUPOBATh U BBINOJIHATE XUMUYECKUN DKCIIEPUMEHT
(mpeBpalieHus OpPraHUYECKUX BEIIECTB
MIOJIyY€HUE DITWJIEHA U HU3YYEHUE €ro CBOMCTB, KAa4ECTBEHHBIE
peakuuu Ha Kpaxmall, YKCYCHYIO
JeHaTypauusi O€JIKOB IpH HarpeBaHWHU, LBETHHIE pEaKLIUU

IIpu  Harpe€BaHUU,

AJIbACTHUABI, KHCIJIOTY,

OENIKOB; TPOBOJUTH PEAKIIMHM HOHHOTO OOMEHa, OMpEeNesaTh
Cpelly BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIMK Ha cylbdart-,
KapOOHaT- M XJIOPHJI-aHUOHBI, Ha KATHOH aMMOHUS; pellaTh
SKCIEPUMEHTAIbHBIE 33a7adyd 1o TemaM "Mertamiel" ©
"Hemetannbl") B COOTBETCTBUM C MpaBWIaMU TEXHUKH
0€30macHOCTH MU OOpaIlleHUH C BEIIECTBAMU M J1a00OPaTOPHBIM
000pyIOBaHUEM; TPEACTABIATh  PE3YJIbTaThl XUMHYECKOTO
HKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ QopMyIHpOBATH Ha OCHOBE

BBIBOIBI OTHUX




B) padora ¢ unopmaumeii:

- BJIaZICTh HaBbIKAMHU IOJIy4€HUs WH(OPMALIUU U3 HCTOUHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK,
aHalu3, CHCTEMATHU3aLUI0 M HMHTEPIpETaluio HH(opMauu
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3IM4YHBIX opMmarax C Y4EeTOM
Ha3HAa4YCHUS WHQOpPMAIMM W IEJICBOW ayIUTOpUHU, BhIOMpas
ONTUMATIEHYIO (POPMY IIPEICTABICHUS U BU3yaTH3aIUH;

- OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOPMaM;
CpencTBa MH(OPMALIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B PCLHICHUHN KOI'HUTHBHBIX,

- HUCIIOJIB30BAaThb

KOMMYHUKATHBHBIX n OpraHn3allvOHHBIX 3aga4 C

coOII0ICHUEM TpeOoBaHUI OPrOHOMHUKH, TEXHUKA
0€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHusi, NpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BJIaJIeTh HaBbIKaMM PacllO3HaBaHMA U 3aILUTHl HH(pOpMaIu,

nH(GOPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH;

pe3yJbTaToB;
- yMeThb  aHANU3UPOBATh  XUMHUYECKYI0  HH(OpMAIHIO,
MOJIyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOM
uHpopmanuu, cetb IHTEpHET U qpyrue);

- BJIaAICTb OCHOBHBIMU MCTOAAMU HAYYHOI'O ITO3HAHUA BCIICCTB U
XMMUYECKHUX SIBJICHUH (HaOJI0/IeHHE, N3MEPEHUE, SKCIIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMEeThb NIPOBOAMUTH pacCUeThl MO XUMHYECKUM (opmynam u
YpaBHEHUSIM peakuuii ¢
buznuecKkux XapaKTepU3yIOIIMX  BellecTBa ¢
KOJIMYECTBEHHOM o0bema (HOpMaJIbHBIE

XUMHNYCCKHX HCIIOJIBb30BaHUEM
BCJINYHH,
CTOpPOHBI: MAcCChI,

yCIOBMs) Ta30B, KOJHMYECTBA  BEIIECTBA;  MCIIOJIb30BaTh
CHUCTEMHBIE XHMHMYECKHE 3HAHUSA I IPUHATHS DPEIICHUM B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX, CBA3AHHBIX C BELICCTBAMU
U UX IPUMEHEHHEM;

- yMETh

XUMHUYECKHM SKCIICPUMCHT (HOJ'Iy‘-IeHI/IC U U3YUYCHHUC CBOMCTB

CaMOCTOATCIBHO IJIAaHUPOBATh n IMPpOBOANUTH

HCOPTraHUYCCKUX UW OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBIC
peaknuu yriieBoaopoaoB PAa3JINIHBIX KJI1aCCOB u
KHCJIOPOACOACPKAIINX OpraHU4YC€CKUX BCIICCTB, peuieHuce

OKCHCPUMCHTAJIBHBIX 3a/Ja4 MO0 PaCllO3HABAHUIO HCOPTraHUYCCKUX
Y OpraHMYECKUX BELIECTB) C COOI0OICHHUEM MPaBUIl OE30MACHOTO
oOpallleHusl C BeLIeCTBaMU U J1a0OpaTOPHBIM O0OpPYIOBaHUEM,
dbopMyIupOBaTh  IENH
pa3nu4yHOl (hopMe pe3ysbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U

UCCIIEIOBaHMsI, TMPEJOCTaBIATh B
OLICHUBATh UX IOCTOBEPHOCTH;

- YMETb OCYLIECTBIISATH LEJICHANIPABIECHHBIN OUCK XUMHUYECKOM
uHpOpMALlMK B PA3JIMUYHBIX HCTOYHUKAX (Hay4yHas M ydeOHO-
HayyHas JMTepaTypa, CpeicTBa MaccOoBOM HH(OpMalUH, CETh




WuTepHeT u Apyrue), KpUTUYECKU aHAIM3UPOBATh XUMHUYECKYIO

uHpopmanuo, rmepepabaTeiBaTh €€ W HUCIOJIB30BaTh B
COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii;

- BJIAJETh CHUCTEMOM 3HAHUM O METOJAX HAyYHOrO IO3HAHUS
SIBJICHUI TPUPOJIbI, UCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKax M
YMEHUSMH MPUMEHSTh 3TH 3HAHUS TPHU SKCIEPUMEHTAIHHOM
HCCIENOBAHUNA BEIIECTB H IT OOBICHEHHI XHUMHYECKUX
MpUpojIe
JIeSITEILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HH;

HBHGHHfI, HMCIOIIIHUX MECTO B HpaKTquCKOﬁ

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
pabortatsb B
KOJUICKTHUBE U
KOMaH/JIe

- TOTOBHOCTh K CaMOpa3BUTUIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0HO-MCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBiagenue
AeMCTBUAMMU:
0) coBMeCTHasi 1eSITeJIbHOCTD!

- TIOHUMMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOU M
WHAUBUAYAIbHON paboTHI;

Ocin

YHUBEpPCAJTBbHBIMHA KOMMYHUKAaTHBHBIMHA

- MNPpUHNUMATDH COBMECTHOM ACATCIIbHOCTH,

OpraHM30BBIBATH W KOOPAMHUPOBATH JIEUCTBHS IO €€
JOCTHKEHHMIO: COCTaBJIATh IUIAH JIEWCTBHMM, paclpenessaTh
pOJIM ¢ Y4ETOM MHEHUH YYaCTHHUKOB OOCYKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpPAMHHUPOBAaTb M BBHINOJHATH pPabOTy B YCIOBHSX
peanbHOro, BUPTYaJIbHOT'O u KOMOHWHUPOBAaHHOTO
B3aUMOJICUCTBUS;

- OCYLIECCTBIIATH ITO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B
pa3sIMYHBIX  CHUTyalUsAX, [POABIATbL  TBOPYECTBO U

BOOOpakeHne, ObITh MHUIIUATUBHBIM

- YyMETh IUIAHUPOBATh U BBIMIOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpailleHusT OpPraHUYECKHUX BEIIECTB
MOJIydYeHUE ATWICHAa M U3YYCHUE €ro CBOMCTB, KauyeCTBEHHBIC
Kpaxmajl, YKCYCHYIO
JeHaTypanusi OCJIKOB TIPH HArpeBaHWH, IIBETHBIC PEaKIUU
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpENEsATh

IIpu  HarpC€BaHHU,

pC€akiun Ha  aJdbJACrulbl, KHCJIIOTY,

Cpeqly BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIMK Ha Ccynbdart-,
KapOoOHAT- M XJOPHI-aHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh

3aJjayd 1o TemaM  "Meranael"  u
COOTBETCTBMM C TMpaBWIaMH TEXHHUKHU

HKCIIEpUMEHTAJIbHbIE
"Hemetanns") B
0€30MacHOCTH MpH OOpAIllEeHNHU C BEIECTBAaMHU U J1a00paTOPHBIM

000pyIOBaHHWEM; TIPEICTABIATh PE3YJAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aMMCH YpaBHEHUN COOTBETCTBYIOIIHMX
peakuuii ¥  (GOpMYNIHpPOBAaTH BBIBOJABI HA OCHOBE JTHUX
pEe3ynbTaTOB;

-yMETh  CaMOCTOSITEJIbHO  IUIAHUPOBATb U IPOBOJMTH
XUMUYECKUN SKCHEPUMEHT (MOJIydeHHE M U3Y4YEHHE CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB, KAaYECTBEHHBIE
peakuuu YIJIEBOJIOPOAOB Pa3IMYHBIX KJIACCOB 51
KUCJIOPOJCOAEPKAIMX  OPraHUYECKUX  BEIIECTB, PEIICHUE




OsgiaieHue YHHBepPCAJbHBIMU peryJasiTUBHbIMH
JelCTBUSIMU:

I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- IPUHUMAaTb MOTHMBBI M AapryMEHTHl JPYIUX IJIIOJEH IIPH
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TO3UIHH JPYTOro

YCJIOBCKA,

9KCIIEPUMEHTAIBHBIX 33/1a4 110 PacO3HABAHMIO HEOPTaHUIECKUX
U OPraHUYeCKUX BEIIECTB) C COOIIOICHUEM MPABUI OE30MaCHOTO
oOpaiiieHust ¢ BelIeCTBAMH M JIAOOpATOPHBIM 00OPYIOBaHUEM,
dbopMynmupoBaTh  LENH
pa3iuyHoi (hopMe pe3ysbTaThl SKCIIEPUMEHTA, aHAIM3UPOBAThH U

HCCIICA0BaHuMsd, npeaoCTaBIATb B

OLICHUBATb UX NOCTOBCPHOCTD,

OK 07.
ConencTBoBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepereHuIo,
IPUMEHATH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
MIPUHIIUIIBI
OepexIIMBOrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaITUSIX

B 00/12cTHIK010IMYECKOr0 BOCIIUTAHUS .

- ¢(hOpMUPOBAHHOCTH 3KOJOIMUYECKON KYJIbTYphl, IOHUMaHHUE
BIMSHUS  COLUMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE€ NPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPOooIIeMm;

- IUJAHUPOBAHUE U OCYLIECTBICHUE IECHCTBHUI B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAaHMs LEIEH YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

AKTUBHOE  HENpUSITHE  JEHUCTBUH, MPHUHOCAIIMX  Bpex
OKpYXKarolleu cpere;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE
MOCNEACTBUS MPEANPUHUMAEMBIX AEUCTBUM, MPENOTBpallaTh
ux;

- pacuiMpeHue

HAITPaBJICHHOCTH,

OIlbITa ACATCIIbHOCTHU DKOJIOTHUYECKOM
- OBJIaACHHWEC HaBBIKaMU y‘Ie6HO-HCCHe)10BaTeHBCKOI>'I, HpOCKTHOI:I n

COITMATLHOM AeSITEIIFHOCTH;

- copMUPOBATH MPEACTABICHUSA: O XUMUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUpa, POJU XUMHUHM B MO3HAHUU
SBIIGHUN TPUPOABI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOJIMMOI

JUIS ~ pEHICHUs TMPaKTHYECKUX 3aAad W OKOJIOTHYECKH
000OCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U MPUPOAHOMN
cpene;

- yMeTh cOOJIOAATh MpaBHJIa KOJIOIMYECKH LeIeco00pa3Horo
NOBEJCHU B OBITY U TPYAOBOM JEATEIBHOCTH B IIEJAX
COXpPaHEHMsI CBOErO 3JI0pPOBbS U OKPYXKAIOIIEH NPUPOAHON
YUUTBIBATh  ONACHOCTh  BO3JEHCTBUS KUBBIC

Cpepl; Ha

OpTraHNU3MBbI OMMpECACIICHHBIX BCIICCTB, ITOHHUMas CMBICJI

MOKa3aTelisi NpeesIbHON T0MYCTUMON KOHLIEHTPALINY;
- YMGTI) HpOFHOSI/IpOBaTI), aHaHI/ISI/IpOBaTI: U OI€CHHUBATh C
MO3UIIMI PKOJOTrNUECKOH 0€30I1aCHOCTH MMOCIEACTBHUS OBITOBOH U
MIPOM3BOJICTBEHHON JIEATEIHPHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKOM BEUIECTB; UCMOIB30BATh MOTYYCHHBIE 3HAHUS JITIS
OPUHIATHS TPAMOTHBIX pEHICHWH TpodiieM B CUTYyallHsX,
CBSI3aHHBIX C XUMUEH;

- yYMETh OCO3HaBaThb OMNACHOCTh BO3JCHCTBUS Ha JKUBbBIC
OpFaHI/I3MLI IIOHHUMAast CMBICJI

OMMpECACIICHHBIX BCIICCTB,




IIOKa3aTciiia npenenLHoﬁ HOHYCTHMOﬁ KOHICHTpalu, u
IIOACHATDH Ha ImpumMepax CII0COOBI YMCHBIICHUSA u
NpeaoTBpalICHHUA WX BPEAHOI'O BO3I[€I>1CTBHH Ha OpraHusm
YCJIO0BCKaA.

ITKC...

3 MK ykasbiBatoTca B cooTeTcTBUM ¢ ®TOC CMNO peannsyemoit npodeccum / cneumanbHoCTy




2. CTpyKTypa M coaepxkaHue 001eo0pa3oBaTeJbHOH TUCHUILIMHBI « XUMUD)

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 138
B T.4.

OcHoOBHOE cojiepKaHue 96
BT. U..

TeopeTudeckoe oOydeHue 42
MIPaKTUYECKHE 3aHATHS 42
B T.4. KOHTPOJIBHBIE PaOOTHI 4
1abopaTOpPHBIE 3aHATHS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoepKaHne 42
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TEeOpeTu4ecKoe o0yueHue 8
MPaKTUYECKUE 3aHATUS 22
1abopaTOPHBIE 3aHATHS 12

IIpome:xkyTouyHast arTecTanusi(3K3aMeH)




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaunmeHoBaHue Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesoB U TeM JlabopaTopHbIe U MPaAKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib YacoB | KOMIIETEHIHMH
1 2 3 4
OcHoOBHOE coepKaHue 102
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 8
Tema 1.1. OcHoOBHOE coep:KaHue 6 OK 01
Crpoenne atomoB | TeopeTuueckoe o0ydeHmne 4
XUMHUYCCKUX CoBpeMeHHas MOJIENb CTPOEHMSI aToMa. DJIEKTPOHHAs KoH(purypauus aroma. Kiiaccupukanns XuMruueckux
SJIEMCHTOB 1 3JIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIC 271eKTpOoHbI. BalleHTHOCTD. DIEKTPOHHAS IPHPOIa XUMUYECKON
npupona CBSI3U. DIIEKTPOOTPHIIATENILHOCTh. KOBaneHTHas CBS3b, €€ pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHUS 4
XUMHYECKON (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). MoHHas cBsi3b. MeTtayummueckas cBs3b. BogopoaHas cBsi3b.
CBsI3U MeXMOEKyIIIpHBIE B3aUMOIEUCTBUS.
W30TONBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aToMa, TMOpUIU3alis aTOMHBIX OpOUTAaJIeH.
IIpakTHYecKkne 3aHATHS 2
Perienue npakTHueckux 3aJjaHUi Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduyeckux Gopmyit anemeHToB 14
[IEPUOJIOB.
Pemenue 3anannii Ha UCIIOJIB30BAHUE XMMHUYECKON CUMBOJIMKY U HA3BaHUM COEJUHEHUN 110 HOMEHKJIAType ’
MEXIYHAPOJAHOTO COK3a TEOPETUUYECKON U MTPUKIIATHOW XMMHUN U TPUBUAIBHBIX Ha3BaHUM IS COCTaBIICHUS
XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COETUHEHUI (OKCUIOB, CYIb(UIO0B, THAPUAOB U T.I.) U APYTHX
HEOPraHWYECKUX COCAMHEHUHN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
ITepronnyeckuii | Teoperndeckoe o0yueHHe OK 02
3aKOH ¥ Tabnuia IIpakTHYeckue 3aHATHSA 2
J.N. Menneneesa [Tepuonnueckas cucrema xumuueckux aneMeHToB .M. Menaeneesa. ®usnueckuii cmbic [leproanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOTO ieMeHTa B [leproandeckon 9

cucteMe. MupoBo33peHdeckoe U HayuHoe 3HaueHue llepuoanueckoro 3akona JI.11. Menneneesa. [Iporaosst
J.W1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUI HAa XapaKTepU3aLUI0 XUMHUECKUX




aseMeHTOB «MeTtaumdyeckrue / HeMeTaJUTMUeCKHe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTD U CPOACTBO K
ANEKTPOHY XMMHUECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHTOB /(.M. MenneneeBay.

Pa3znen 2. XumMuyeckue peakumu

10

Tema 2.1. Tumsr
XUMHYECKUX
peakuuii

OcHoBHoOe coJepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukanus v TUIIBI XUMHUYECKUX PEAKIUN C yYacTHEM HeopraHuueckux BemiecTB. KoanuecTBeHHbIe
OTHOIIEHUS B XUMHHU. OCHOBHbBIE KOJIMYECTBEHHEIE 3aKOHBI B XUMHU U PaCUYCThI 110 YPABHCHUAM XUMHUYCCKUX
peaxuuidi. Monb Kak eMHULA KOJIMYECTBA BenlecTBa. MoisipHas Macca. 3aKOHbI COXPAaHEHUSI MacChl U
sHepruu. 3akoH ABoraapo. Mossipabiil 00beM razoB. OTHOCUTENIbHAS [IJIOTHOCTD Ia30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMUECKUX BEIIECTB (Ha MpUMEpPE I'MIPOKCOKOMILIEKCOB
LIUHKA U QITIOMUHUSA).

IlpakTH4yeckue 3aHATUSA

CocraBieHre ypaBHEHUH peakiiii COeqMHEHNUs, pa3IoKeHus, 3aMeLeHNs, OOMEHa. Y paBHEHUs peakLuit
rOpEHUs, HOHHOI0 0OMEHa, OKUCIIEHUSA-BOCCTAHOBIICHUS.

Pacyer KOIM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BELIECTB U IPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIyKTa pEaKUu COETUHEHMS, €CITH OJHO U3 BELIECTB JaHO B U30BITKE
W/WIM COAEPKUT MpuMecH. PacyeT MaccoBoi miiM 00bEMHOM 10JIM BBIX0/1a TPOAYKTA PEAKIINN COEAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOILIEHUH ra30B. Pacuer Macchl (00beM, KOTMYECTBO
BEIIECTBA) IPOAYKTA pEaKLUH, €CJIU OJJHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C OIPEAECICHHON MacCOBON
J0JIEM paCTBOPEHHOT'O BEILIECTBA.

VYpaBHEHHUs OKUCIIEHUSI-BOCCTAHOBIIEHUs. CTeneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIMU B PUPOJIE, TPOU3BOACTBEHHBIX MpoOLiEccax U
KU3ZHEIESITEIIbHOCTH OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTeHIIUAN cpenbl. CocTaBiIeHUE U
YpaBHUBAaHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM dJIEKTPOHHOTO Oananca. Tunudabie
HEOpPraHUYECKHUEe OKUCIUTEIN U BOCCTAHOBUTENIH. DJIEKTPOIN3 PACTBOPOB U PACIIIIaBOB COJIEH.

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
sI JUCCOLHALINA U
HOHHEBIN 00MeH

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

Teopust snekTponuTHYECKOW auccoruanuu. Peaknuu moHHOro oomena. CocTaBiieHHWE pEeakIMii HOHHOTO
oOMeHa MyTeM COCTaBJICHHS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH.

OK 01




I'uaponus coneil. 3HaueHne rTUAPoIN3a B OMOJIOrHUECKNX OOMEHHBIX Iporeccax. [Ipumenenue ruaponusa B

IIPOMBIIIJIEHHOCTH.
JlaGopaTopHble 3aHSITHSI 2
JIaboparopHast paboTa «Peakuuu ruIpoIn3a.
HccnenoBanue cpepl pacTBOPOB COJIEH, 0Opa30BAHHBIX CHIIbHBIMH M CIIA0BIMU MTPOTOJIUTAMH, U UX PEAKIIHN 2
C pacTBOpaMH IIeJI0YU U KapOoHaTa HaTpusi. CocTaBlIeHHE PEaKIUK THAPOIN3a COJIEH.
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeleCTB 24
Tema 3.1. OcHOBHOE co/lep:KaHue 6 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2 OK 02
HOMCHKJIATYpa u  |IIpegmer HeopraHM4eckoi XuMHuU. B3anmocBsa3s Heopranudeckux Beuiects. Kiaccugpukanus
CTpocHHEC Heopranuyeckux BemiectB. [IpocTeie u cioxHbie BemiecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEIIECTB (OKCHIBI,
HEOPraHUYeCKUX  |TUapOKCUIBI, KUCIOTHI, conn). HoMeHkIaTypa u Ha3BaHHE HEOPTaHMYECKUX BEIIECTB UCXOMIS U3 HX
BCILECTB XUMHUYECKON (OPMYIIbI UM COCTABICHUE XMMHUECKOH (OPMYIBI HCXO/s U3 HA3BaHUS BEILIECTBA 110
MEXIYHAPOAHOU UM TPUBUAIBHOM HOMEHKIIATYPE.
MexMmonekysapHble B3aumoaercTBus. KpucramioruapaTtel. ArperatHble COCTOSIHUS BEIIECTBA. 2
Kpucrannuueckue u amopdHble BemecTBa. TUIBI KPUCTATUNIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHAasl, MeTaJJIn4YecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUITMUECKON
pemierku. [IpuunHbl MHOrooOpa3us BEIIECTB.
CoBpeMeHHbIE TpPEACTaBIEHUS O CTPOCHUM TBEPHAbIX, >KMJIKUX M Tra3000pa3HbIX BemecTB. Kuakue
KpHUCTAJLJIBL.
IIpakTHYecKkue 3aHATHA 4
Pemenue 3amauy Ha pacdeT MaccoBOi J0aM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COEIMHEHHUs) B MOJIEKYyIe
(cmecn).
Pemenne mnpakTHUecKMX 3aJjaHUi MO KiIacCUUKAIMM, HOMEHKJIAType H XHMMHUYECKUM (opMyiIaMm
HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (HA3bIBATh M COCTABIATH (POPMYJIBI XUMHUECKUX BEILECTB, 4
OTIpeAeNsATh MPUHAIEKHOCTD K KJIAcCy).
Wctounuku xumudeckod uHopMmanmu (HayyHas W ydeOHO-HaydHas JIUTEpaTypa, CpelCTBa MacCOBOM
uHpopmanuu, cerb MuTepHer u npyrue). Ilomck uHpopManuu MO Ha3BaHWUSIM, HAECHTU(UKATOPAM,
CTPYKTYpPHBIM (hopMyam.
Tema 3.2. ®usuxo-| OcHOBHOE co/iep:KaHNE 12 OK 01




XUMHUYECKHE Teopernueckoe o0yuenune OK 02
CBONCTBA Meramipl. OOmue ¢u3nueckue W XUMHYECKHE CBoWcTBa MeTauioB. CrocoObl mojydeHus. 3HaueHUe
HEOPraHWYeCKUX |METAJJIOB U HEMETAJUIOB B MPUPOJE U KUZHEAEATEIbHOCTU Y€lIOBEeKa U opranu3MoB. Koppo3us metaios:
BCIICCTB BUIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAIIJIOB OT KOPPO3HH.

Hemeramnel. O0mue ¢puznyecKkue 1 XUMUIECKIE CBOMCTBA HEMETAUIOB. TUNTMYHBIE CBOMCTBA MeTaIIoB [Y—

YII rpynn. Knaccupukanuss ¥ HOMEHKJIATypa COEIMHEHHH HeMmeTalsioB. KpyroBopoTel OHMOTEHHBIX

3JIEMEHTOB B IIPUPOJE.

XUMUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB (OKCHIOB, THIPOKCUIOB, KHCIIOT,

coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BELIECTB, BOAOPOIHBIX COCAMHEHUH,

BBICIIMX OKCHJIOB U TUAPOKCH]IOB.

IIpakTHYeckue 3aHATHSA

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUN C yJaCTHUEM MPOCTHIX U CIOXKHBIX HEOPraHUYECKUX BEIIECTB:

OKCHJIOB METAJUIOB, HEMETA/JIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHUCIIOT, OCHOBAaHUN U

aM(pOTEpHBIX THIPOKCHUOB, HEOPraHUUECKUX COJIEH, XapaKTepU3YIOIIHUX UX CBOICTBA.

Pelrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA U MOJIYyYEHUE HEOPTaHUUYECKUX

BEILIECTB.

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas pabota «CBOMCTBa METAIIIOB U HEMETAJJIOBY.

WccnenoBanne  QuU3MYeCKUX W XUMHYECKMX  CBOMCTB  METalIOB U HEMeTauloB.  PemieHue

JKCIICPUMEHTANIBHBIX 3aJad [0 CBOMCTBAM XHMMHMYECKUM CBOMCTBAM METAJZIOB M HEMETAJUIOB, II0

PacIO3HAaBaHUIO U MOJIIYYEHHUIO COCIMHEHUN METAINIOB U HEMETAILIOB.
Tema 3.3. OcHoBHOE coaep:xaHue OK 01
[TpoussoacTeo TeopeTuueckoe o0yueHue OK 02
HCOPTraHMYCCKUX  [OOmue MpeaCTaBIeHUs] O MPOMBIIUIEHHBIX CIIOCO0aX IOJYyYeHUs XMMHUECKHX BEIIECTB (Ha mIpuMepe
BCIIECTB. IIPOM3BOJICTBA AMMHAKA, CEPHON KHCIIOTBHI).

3Ha4YeHHE U
IIPUMEHEHHE B
OBITY U Ha
MIPOU3BOJICTBE

UYepHas u 1BeTHas MeTtaunyprus. IIpakTudeckoe NpUMEHEHHWE 3JIEKTPOIN3a IJs MOJIY4YEHMS ILIENOYHBIX,
LIEJI0YHO3EMENBHBIX METAIUIOB M aMOMUHUA. CTEKIIO U CUIIMKATHASI IPOMBIIIJIEHHOCTb.
[Ipo6nema 0TX0/10B U MOOOYHBIX MPOAYKTOB.

IIpakTuyeckue 3aHATHSA

Pemenne IMPaKTUKO-OPUCHTHUPOBAHHBIX 3aﬂaHHﬁ 0 pojin HeOpFaHH‘IeCKOﬁ XUMHHU B Pa3sBUTUHU MCIUIHHEL,




CO31aHNU HOBBIX MaTepHaHOB USCTpOHTeHBCTBe nu Hp.OTpaCHHX HpOMbHHHeHHOCTH% HOBBIX HCTOYHHKOB
SHEpruM (alnbTEpHATUBHBIE UCTOYHMKHU SHEPIUHU) B PELIEHUH MPOOJIEM IKOJIOTMUYECKOM, SHEPreTUYEeCKON U
MUIIEBONM OE€30MaCHOCTH.

KonTposabHas .
Heoprannueckue BemecrBa. CBOKWCTBAa HEOPTAHUYECKUX BEIIECTB. 2
padora 1
Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BellecTB 26
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2
CTpOCHHE 1 [Ipeamer opranndeckoil Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHUE KAK MOPSIIOK COEIMHEHUS aTOMOB B MOJIEKYJI€ COTJIACHO UX Bal€HTHOCTU. OCHOBHBIE
OpraHn4eCKuX MOJIOKEHUS TEOPUM XHMHUYECKOrO0 CTPOEHHUSl OpraHMyeckux coenuHeHnit A.M. Bbyrtnepoa. YriepoaHslii
BCILECTB CKEJeT OpPraHu4YecKOor MoJeKynbl. MomekylnspHble U CTPYKTypHBIE (pa3BepHYTHIE, COKpAaIICHHbBIE) 5
XxumMuueckue Gopmysbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOeHHs Moiekyn. M3omepus u
M30MEpHI (CTPYKTYpHasi, reoMeTpuuecKas ([uc-Tpanc-u3zomepus). KpaTHOCTh XUMHYECKOM CBSI3U.
[lonsatne o ¢ynkunoHanpHON rTpymme. IlpuHIMNBI KiIaccu(UKAMK  OPraHUYECKUX  COSAMHEHUM.
Me:xyHapoiHas HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATYpbl OPTaHUYECKUX COEAMHEHUH.
IIpakTnyeckne 3aHATHA 2
Homenknatypa opraHMyeckux COEAMHEHMH OTIENbHBIX KJIACCOB (HACBILLIEHHbIE, HEHACBHIIIEHHbIE U
apOMaTUYeCKUEe YIJIEBOAOPOAbI, CHUPTHI, (EHOJbI, aJbJAETH]Ibl, KETOHbI, KapOOHOBbIE KHUCJIOTHI U Jp.)
CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKHUX BEIECTB OTAEIbHBIX KIaCCOB, 2
UCTOJNb3ysd MX Ha3BaHMA IO CHCTeMaTHYeckod HOMeHkiaType. Pacuersl mnpocteiimeil  Gopmyisl
OpPraHUYECKOM MOJIEKYJIbI, UCXO U3 JIEMEHTHOIO cocTasa (B %).
Tema 4.2. OcHoBHOE coep:kaHue 14 OK 01
CaoiictBa TeopeTnueckoe o6yqenue 10 OK 02
OpraHquCKUHX @OU3NKO-XMMUYECKHE CBOMCTBA OpPraHWYECKMX COEJMHEHUH  OTIEeNbHBIX KJIaccoB  (OCOOEHHOCTH
COCNHCHUH KJaccH(UKAMU U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTHYECKHH psn U oOmas (opmyla; usomepus;
¢u3nyeckrue CBOMCTBA; XUMHUECKUE CBOICTBA; CIOCOOBI MOTYyYSHHUS):
— TpeAeNbHbIE YIIIeBOJOponbl. ['OopeHne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHMKOB TeIla B
MIPOMBIIIJIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YITIEBOJOPOOB, HAXOXKACHUE B MPUPOJE U MPUMEHEHHE 2

AaJIKaHOB,




— HCOPCACIbHBIC U aPpOMATUYCCKUC YIIICBOAOPOIbI. HOHI/IMepI/I3aLII/I$I 9TUJICHA KaK OCHOBHOC HAIIPaBJICHUC
€ro HCIIOJb30BaHUA. FopeHHe AllCTUWJICHA KaK MCTOYHHUK BBICOKOTCMIICPATYPHOI'O INNIAMCHHU JIsI CBApPKU U
PE3KU MCTAJIJIOB;

— KHUCJIOPOJCOJEpKAIIME COCIUHEHHUS (CHUPTBl U MpocThie 3GUphl, (QEHONbl, anbIerujbl U KETOHBI,
KapOOHOBBIE KHUCJIOTHI W UX Mpous3BoiHbIe). [IpakTuyeckoe NpUMEHEHUE STUIICHIVIMKONS, IIIULEpPHHA,
¢denona. [lpumenenue dopmanbaeruaa, ameraibJeryaa, YKCYCHOW KHUCIOThL. MbUla Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT. MoroIIe CBONCTBA MbLIA,;

— a30TCOJepIKALIIE COSTMHEHUS (aMUHBI 1 AMUHOKHCIIOTHI, OCJIKH).

Knaccupukanmss u  0cOOEHHOCTHM  OpraHMYecKuX peakiuil. Peakunonnele 1neHTpbl. Pagukains.
[lepBoHayasibHBIEC NOHATHUSA O TUIIAX U MEXAHU3MaX OPraHUYECKHX PEAKIIAN.

HpaRanecmle 3aHATHUSA

Pemrenne nenodex npeBpaieHuii Ha FeHETUYECKYIO CBSI3b MEKy KJIaCCaMU OPraHUYEeCKUX COCIMHEHHH C
COCTABJICHMEM HA3BAHUM OPraHUYECKUX COCIMHEHUN 10 TPUBUAIBHON MM MEXKTYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKJIaType. Pemenne pacyeTHbIX 3a7a4 110 YPAaBHEHUAM PEAKLUN C y4aCTHEM
OpPraHUYECKUX BEILECTB.

JlabopaTopHble 3aHATHUS

JlaboparopHas padota «[lomyueHue 3TUICHA U U3YUYEHUE €r0 CBOWCTB.

[Tonydenue aTUIEHA U3 3TaHOJIA B Ta0OPATOPUHU U U3yUEHHUE €T0 (PU3NIECKIX U XUMUYECKUX CBOMCTB.
CocrapneHue peakluuii MpUCOeAMHEHUS U OKUCIIEHUS Ha pUMepe dTuieHa. PellieHne pacyeTHbIX 3a1a4 C
HCIOJIb30BaHNEM IUIOTHOCTH T'a30B [0 BOJOPOY U BO3JIYXY.

Tema 4.3.
Opranunueckue
BELIECTBA B
KU3ZHEEATEIIBHOCT
U 4EJIOBEKA.
IIpousBoacTeo u
MpUMEHEHNE
OpPraHUYECKUX
BEILIECTB B
MIPOMBIIITIEHHOCTH

OcHoBHOE CoAcCpKaAHUEC

TeopeaneCKoe oﬁyqeﬂue

buooprannueckue coequnenus. [Ipumenenne u 6uonorudeckast pojib yriaeBoaoB. OKUCIIEHUE YITIEBOIOB —
WCTOYHUK SHEPTUU KUBBIX OpraHu3mMoB. O6nacTu NpuMeHeHUs: aMUHOKUCIOT. [IpeBparienust 0eiaKoB MUK
B opranu3Mme. buonmornueckune ¢yHkumm 6enkoB. buonormdeckue GyHkmuu xupoB. Ponb opranmdeckoit
XUMHH B pEIeHUH TPOoOIieM NMUIIEeBOH 0€30MaCHOCTH.

HyxnenHoBble KUCIIOTBI: cocTaB U ctpoeHue. CtpoeHue HykiaeoTuaoB. CoctaB HykiIenHOBBIX kucioT (JHK,
PHK). Posib HyKJIEMHOBBIX KUCJIOT B )KU3HEAESITEIIbHOCTA OPTaHU3MOB.

[Tpon3BOACTBO OpraHMYECKUX BELIECTB: NMPOMU3BOJCTBO METaHOJNA, nepepaboTka HepTu. IlommaTHineH kak
KPYIHOTOHHQKHBI MPOJYKT XHMHYECKOro mpon3BoAcTBa. IIpumenenme »stunena. IIpousBoactBo u

OK 01
OK 02




IIPUMEHEHHE KayuyKa U PE3HHBI.

CuHTeTHYECKHE U HCKYCCTBEHHBIE BOJIOKHA, MX CTpO€HHE, cBoiicTBa. [lpakTuueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: M3OJISIHS JUIsl IPOBOJIOB, MEMOpaHbI JIJIsl ONPECHEHHSI BOJBI, 3al[UTHbIC
IUIGHKA JJIs1 aBTOMOOWJIEW, TIJIacThIpH, XHPYpPrUYecKHe TMOBsA3KH. HOBbIE TEXHOJOTHM JajbHEUIIEro
COBEpPIICHCTBOBAHUS [IOJMMEPHBIX MaTEPUAIIOB.

Posb oprannueckoil XMMuM B pelIeHuH podIieM 3HepreTuyeckon 6€30MacCHOCTH, B Pa3BUTUN MEHULIMHBL,
CO3JIaHMM HOBBIX MaTEpHAJIOB, HOBBIX UCTOYHUKOB 3HEPrUH (QJIbTEPHATUBHBIC HCTOUYHUKH SHEPIHH).

HpaRTn'{ecmle 3aHATHUHSA

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 33/1aHUN IO COCTABICHUIO XMMHUECKUX PEaKIIHii, OTPAKAIOIINUX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COSIMHEHUHN B Pa3IMYHBIX cpeiax (MPUPOIAHBIX, OMOJOTHYECKHX,
TEXHOTCHHBIX ).

Pasnea 5.

Kunernueckue u TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peaKkuuii

10

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MpOTEKaHUS
XHUMHYECKHUX
peakuu

OcHoBHOE€ CoAcpKaHuEC

TeopeaneCKoe oﬁyqe}me

Xumnueckue peakuuu. Knaccupukanuss XMMHYECKHX peakLui: 1Mo ¢a3oBoMy cocTaBy (TOMOIE€HHbIE U
reTeporeHHbIe), 0 NCIOIb30BAHUIO KaTalln3aTopa (KaTaTUTHUECKUE U HEKaTaJIUTUYECKHE).

CKopocTh peaklMM, €€ 3aBUCUMOCTb OT pa3IW4HbIX (PAKTOPOB: MPHUPOABI PEArupyrolluX BELIECTB,
KOHILEHTpPALlMU pearupyrouux BeIIecTB, Temneparypbl (mpaBuio Baut-I'odda), mimomann peakiuoHHON
MMOBEPXHOCTHU, HAJIMYMSI KaTanu3aropa. Poiib katanu3aTopoB B IPUPOE U IPOMBIIIIIEHHOM IPOU3BOCTBE.
OHeprus akTUBallMU. AKTHBHpOBaHHbIM Komiulekc. Karammzatopel u karanus. Ponb kaTanus3atopoB B
IIPUPOJIE U IPOMBILUIEHHOM IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHUS

N3ydyeHne 3aBUCHMOCTH CKOPOCTHM XHUMHUYECKOW pEaKIMHM OT KOHLEHTpALMU PEarupyrolux BELIECTB U
TEMIIEPATYPHI.

JIaGopartopHas paboTa Ha BBIOOD:

1. JTaGopaTtopHas pabora «OnpeeneHue 3aBUCUMOCTH CKOPOCTH peakly OT KOHLIEHTPALUH Pearupyrommnx
BeulecTBy. MccienoBanue 3aBUCUMOCTH CKOPOCTH PEakUUU OT KOHIEeHTpamnuu. OnpeseneHne KOHCTaHThI
CKOPOCTH peaKINH rpaduuecKuM METOIOM.

2. JIJaboparopnas pabora «OmnpeneneHne 3aBUCUMOCTA CKOPOCTH PEaKIUK OT TeMIeparyps». McciaenoBanme
3aBUCHUMOCTH CKOPOCTH PEAKIUY OT TEMIIEpaTyphl. Pacuer sHEpruM akTUBALMK PEAKLUU.

OK 01
OK 02




Pemenne nmpakTHKO-OpUECHTHUPOBAHHBIX 33/IaHUN HA aHANU3 (PAKTOPOB, BIUSIONINX HA M3MEHEHUE CKOPOCTHU
XMMHYECKON PEAKIIUU.

Tema 5.2. OcHoBHoOe coepkaHue 6
Tepmonunamuueck | Teoperndeckoe o0yueHue 2 OK 01
ue Knaccuukanus XMMHUECKUX peakiuii: mo TermioBomMy 3¢ dekty (3K30TepMHUYECKIe, SHIO0TEPMUYECKHE), TIO OK 02
3aKOHOMEPHOCTH  oGpaTtumocTH (0OpaTumMblie U HeoOpaTtumbie). TernoBbie 3PPEKTh XUMUYECKHX peakuuil. TepMoxuMudeckue
NpOTCKaHNA ypaBHeHUs. OOpaTUMOCTh peaknuii. XMMHUECKOE PAaBHOBECHE U €r0 CMEIIECHUE MO JCHCTBHEM Pa3IMUHbIX
XUMHYICCKUX (akTOpoB (KOHLIEHTpAIMsI PEarcHTOB MM MPOIYKTOB pPEAKLUH, TaBICHUE, TEMIIeparypa) Uil CO3JaHHS 2
peaxiuii. ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX IIPOLIECCOB.
PaBHoBecue [TonsiTre 006 »HTANBNMK U dHTponuU. DHeprus ['nuo6ca. 3akon ['ecca u cineacTBus u3 Hero. Posb cMenieHus
XUMHYECKUX PaBHOBECHS B TEXHOJIOTUYECKUX TPOLECCax.
peakimi IpakTHYecKue 3aHsITUS 2

[Mpunnun JlellaTense. BausHue paznudHbix (JakTOpOB HA U3MEHEHUE PABHOBECHS XUMUYECKUX PEAKIUH.

3aKoH JEHCTBYIOIIMX MacC U KOHCTaHTa XMMHUYECKOTO0 paBHOBecus. PacyeTbl paBHOBECHBIX KOHILIEHTpALUH

pearupyromunx BeIIecTB U MPOIYKTOB peakiuii. PacueTs! TermnoBoro s dekra peakuuu. 5

Pemenne npakTMKO-OpUEHTHPOBAHHBIX 33JaHU Ha NpuMeHeHue npuHnuna Jle-Illarense nius HaxoxneHUs

HaIpaBJIEHUs] CMEIICHNs PaBHOBECHS] XUMHUYECKOM peakluy U aHainu3 (aKkTOpoB, BIMSIOUIMX HA CMEIIEHUE

XUMHUYECKOTO PaBHOBECHS.

JlaGopaTopHble 3aHATHUS 2

JIaGoparopHas paboTa «/3ydeHue BIUAHUSA Pa3IMUHBIX (PAKTOPOB HA CMEIIEHHE XUMUYECKOT'O PABHOBECHUS».

HccnenoBanue BIMAHNA U3MEHEHUS KOHLCHTPALMK BELIECTB, PEAKLIUKU CPEAbl U TEMIIEPATYPBI HA CMEIIEHUE 5

XMMHYECKOro paBHOBecHs. CpaBHEHHE IOJIYYEHHBIX PE3YJIBTaTOB C TEOPETHUECKU INPOTHO3ZUPYEMBIMU Ha

ocHoBe npuHiuna Jlelllarense.
Pa3nea 6. JlucnepcHbie CHCTEMBI 10
Tema 6.1. OcHoBHOE coep:KaHue 4 OK 01
HucnepcHbie Teoperuueckoe o0yueHue 2 OK 02
CUCTEMBI U JucnepcHble cuctemsl. Kosongaele cuctemsl. MICTUHHBIE pacTBOPHI. OK 07
thaxropsr nx PactBopenue kak Qusnko-xumudeckuid mnpouecc. PactBopbl. CrocoObl NPHUTOTOBIEHUS PACTBOPOB. 9

YCTOMYUBOCTH

PactBopumocTs. MaccoBas m051s1 pacTBOpeHHOro BemiecTBa. [IpenenbHo A0MycTHMblEe KOHLIEHTPAlUd U UX
UCIOJIb30BAHUE B OLIEHKE IKOJIOTUUECKON O€30MMacCHOCTH.




Knaccudukanus nucnepcHbIx cucteM 1o coctaBy. CTpoeHHe H (DaKTOpbl YCTOMUMBOCTH JHUCHEPCHBIX
cucreM. Pacrio3zHaBaHHWE HCTUHHBIX PACTBOPOB, KOJUIOMJHBIX PAacTBOPOB U TIpyOOIMCIEPCHBIX CHCTEM.
CrpoeHre Mmuueibl. PaccerBaHue cBeTa MNPU MPOXOXKICHHH CBETOBOIO IydKa dYepe3 OINTHYCCKU
HeoTHOpoaAHYIO cpeny (3ddekra Tunaans).

IIpakTHYecKkne 3aHATHS 2
Pemrenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne nmpakTUKO-OPMEHTHPOBAHHBIX PACUETHBIX 3aJaHMKM HA JHCIEPCHBIE CHCTEMBI, UCIOJIb3YEMBIE B 5
OBITOBOM W TPOU3BOACTBEHHON JEATEIBHOCTH 4YEJNOBEKa, C MO3ULIMHA 3KOJOrMYeckol Oe30macHOCTH
MOCJIEJICTBUM U TPAMOTHBIX PELICHUH IPOOsIeM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coep:kaHue 4 OK 01
Hccnenosanue JIaGopaTopHble 3aHATHS 4 OK 02
CBOMHCTB JlaGopaTopHas pabota «IIpuroroBieHue pacTBOPOBY.
AUCICPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHOW (MOJSPHON) KOHLEHTpalUU (C MPaKTHUKO-OPUEHTUPOBAHHBIMU 2
CHCTCM IUIA NX BOIIPOCAMH ), OIIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB.
MJCHTH(UKALIH Jlaboparophas pabota «lccaemoBanue AUCIEPCHBIX CUCTEM.
[IpuroroBnenne W U3y4eHUE CBOMCTB JAMCIEPCHBIX CHUCTEM pa3HBIX BHIOB: CYCIEH3UH, SMYJIbCHH, 5
KOJUIOMIHOTO pacTBopa. CpaBHEHUE CBOMCTB MCTUHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISBICHHE OCHOBHBIX
pa3Inyuil MeXAy HUMH.
Kountpoabnasn .
Opranunueckue BemecTBa. CBOMCTBa OpraHNYECKUX BEIIECTB. 2
padora 2
Paznen 7. KauecTBeHHBbIe peakiiuy 00HAPYKEHUSI HEOPraHUYECKUX U OPTaHMYEeCKUX BellecTB 8
Tema 7.1. OcHoBHOe coiep:KaHue 4 OK 01
OO0HapyxeHue IpakTHyecKne 3aHATHS 2 OK 02
HCOPTraHNYeCKUX  (KayecTBEHHBbIE XUMHUECKUE PEaKIH, XapaKTepHbIe JUIsl OOHAPY)KEHUSI HEOPraHUYECKHX BEIEeCTB (KaTHOHOB
KaTHOHOB U 1 aHnoHoB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHus kKaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B 5
aHHOHOB MOJIEKYJISIPHOIN ¥ HOHHOU (hopMax.
Peakuuu oOHapy» eHUSI HEOPraHUYECKUX BELIECTB B pEAIbHBIX 00bEKTAX OKPYIKAIOLIEH Cpebl.
JlabopaTopHble 3aHATHSA 2
ObHapykeHne HeOpraHW4YeCKUX BelecTB (KaTHoHOB [-VI rpymm win aHnOHOB) C UCIIOIB30BAaHUEM 9

Ka4€CTBCHHBIX aHAJIUTHYCCKUX peaKHI/II\/’I.




JIaGoparopHas paboTa Ha BBIOOD:

1. JTaboparopHas paboTa «AHATUTUYECKHUE peaKIuu KaTHOHOB [-VI rpymm».

[IpoBeeHnE KaUeCTBEHHBIX PEAKLUI, UCIIOJIb3YEMBIX Uil OOHApYKEHUS KaTUOHOB I rpynms! (kanus,
HaTpusl, Maraus, aMmMoHus), I1 rpynmsr Ha npumepe 6apust, 111 rpynmst — cBunna, IV rpynmsl — amoMuHMs,
V rpymmel — xene3a (11 u IIT), VI rpynmer — aukens. Onucanue HaOMI0JaeMbIX SBJICHHUIA U COCTABIICHHE
XUMHYECKHUX PEAKIIHM.

2. JJaboparopHas paboTa «AHAIMTUYECKUE PEAKLIUU AHUOHOBY.

IIpoBeeHne KaueCTBEHHBIX peaKLuil, NCIOIb3YEMBIX JUIsl OOHAPY)KEHUS aHHOHOB: KapOoHaTta, (hocdara,
cynbdara, cynbpuaa, HUTpaTa, Xjaopuaa u ap. OnucaHue HabIOAAEMBIX SIBIEHUN U COCTaBIEHUE
XUMHYECKUX PEAKIIUH.

Tema 7.2. OcHoOBHOE coepKaHue 4 OK 01
OGnapyxenue IpakTHyecKne 3aHATHS 2 OK 02
OpraHN4CCKHX KauecTBeHHBIE XMMHUECKHUE PEAKIINH, XapaKTEPHbIE AJI1 OOHAPYKEHUS OTIENIbHBIX KJIACCOB OPraHM4YECKUX
BCIIECTB COCITMHEHUH: ()EHOJIOB, AJIBJICTHIOB, KpaxMaa, YKCYCHON KUCIOThI, aMUHOKHCIIOT U JIP. 5
OTAC/IbHBIX Jlenarypanus GeJIKOB IIPU HarpeBaHUM, LIBETHBIE PEAKIIUU OEIKOB.
KJIacCoB C CocraBiieHHEe Ka4YECTBEHHbBIX peakluii 0OHApYKEHUsI OPraHNUYECKUX COETUHEHHUM OT/AEIbHBIX KJIACCOB.
MCHOJIL30BAHNEM | JlaGopaTopHbIe 3aHATHSI 2
KaquTBveHHHX OOHapy)xeHue OpraHMYeCKUX COCAMHEHUH OTIENbHBIX KIaCCOB.
peaxtnn JlaGoparopHas paGorta Ha BHIOOD:
1. JTaboparopHas pabota «KauecTBeHHbIE peaklIU1 Ha OT/IEJIbHBIE KJIAcChl OPraHUYECKUX BEILIECTBY.
ITpoBeeHne KaueCTBEHHBIX pPeaKLUil, UCIOIb3YEMBIX /ISl OOHAPY)KEHUSI OPraHMUECKUX BEIIECTB Pa3IHUHBIX
KJIacCOB: ()€HOJIOB, aJIbJIETH/I0B, KpaxMaila, YKCYCHOM KMCIOThI, aMUHOKHUCIIOT, OenKoB U ap. Onucanue
Ha0JIt0/1aeMBIX SIBJICHUM U COCTABJIEHUE XUMUYECKUX PEAKIIUN H/UIIN CXEM. 9
2. JlaboparopHas pabota «KauecTBeHHbIN aHAJIN3 OPraHUYECKUX COCTMHEHHH M0 (PYyHKIIMOHATBHBIM
rpyIIam.
[IpoBeneHne Ka4eCTBEHHBIX PEAaKIUi, UCIIOJIb3yEMBIX /ISl PACIIO3HABAHMS OPTAHMYECKUX BEIIECTB
OTJENBHBIX KJIACCOB MO (YHKIIMOHAJIBHBIM IPYMIaM: Ha IPUMEpPEe aMUHOKHCIIOT M KapOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOJIOB, aTbJIETUI0B U KeTOHOB. OnricaHue HabI0JaeMbIX SBJICHUH U COCTABICHUE XUMHUECKUX
peaKIuii u/Mim CXeM.
IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepKAHUe TPUKJIATHOTI0 MOAYJIs) 42




Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoOBHOE coJepKaHue 6 OK 02
Xumust B ObITy 1 [IpakTHYecKHe 3aHATHS 6 OK 04
HPOU3BOJACTBEHHOM [ Jkosmornueckas 6€30MacHOCTh MOCJIC/ICTBHI OBITOBOW M MPOM3BOCTBEHHOM JCSITCIIBHOCTH YEIOBEKA, 4 OK 07
ACATEILHOCTH CBsI3aHHAsl C IepepabOTKOM BEIIECTB; IOUCK U aHAIN3 XUMHUYECKONW HHPOPMAIIUHN U3 PA3INYHBIX HCTOYHUKOB 1K ...
ICJIOBEKA (HayuHast 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaccoBOi nH(popmarun, cetb IHTepHET u 1pyrue).

Keiicol (¢ yueTtom Oyaymieii mpohecCHOHATBHON NeSITeILHOCTH) Ha aHATU3 UH(OpMaIu o

MIPOU3BOICTBEHHOH JIEATETLHOCTH YEJIOBEKA, CBA3aHHOMU C epepaboTKON M MOTyYSeHHEM BEILECTB, a TAKKE C

9KOJIOTMYECKOI 0€30MaCHOCTHIO.

3amura Keiica: [IpencraBienue pe3yabTaToB PEIICHUs KECOB (BBICTYIICHUE C MIPE3EHTAINECH ) 2
Tema 9.1.1. OcHoBHOe coep:kaHue 8 OK 01
OcHoBbI JlaGopaTopHbie 3aHATHS 2 IIK...
nabopaTopHOH JlaboparopHast pabota «OCHOBBI 1a0OPATOPHOU MPAKTHUKI.
HIPaKTUKU B JlaGoparopHasi mocya U XuMHUeckue peakTuBbl. OCHOBHBIE TabopaTopHbIe onepaiuu. JlaboparopHoe 2
npogeccHoHaNbHbL |oGopynoBanne. TexHHKa GE30MACHOCTH U MPABHIIa PaGOTHI (ITOBEACHNS) B IaGOPATOPHUH.
X 1a00paTOpHAX  [[fpakruueckue 3aHsTHS 6

BrinmonHeHne TUMTOBBIX PACYETOB MO TEMATHKE HKCIIEPUMEHTa (BBIXO MPOAYKTA PEaKI[M, Macca HaBECKH,

00BEM pacTBOPUTEIS).

O6paboTka TaHHBIX, aHAJU3 U OIIEHKA UX JOCTOBEPHOCTH (BBIYMCIICHHE CPETHETO 3HAUCHHS 6

9KCIIEPUMEHTAJIbHBIX JaHHBIX, IOTPELIHOCTH).

[IpeacraBnenue pe3yabTaToB HKCIIEPUMEHTA B pa3IndHoil popme (Tabiuia, rpaduk, oT4eT, JOKIaI,

IIPE3EHTALINS).
Tema 9.1.2. OcHoBHOE cogepkaHue 6 OK 01
XHUMHAYCCKUI Teoperuueckoe oGydenue 2 OK 02
aHaH3 Npob BOAIbI Knaccudukanus mpo0 BoJbl O BUAY U HA3HAUEHUIO, UCXOS U3 €€ XUMHUECKOT0 COCTaBa. OK 07

OpraHosenTHYeCKHE CBOMCTBA (3amax, NpPOo3pavyHOCThb, IBETHOCTb, MyTHOCTb) BOAbI. KHCIOTHOCTE 1 2 IIK...

IICI0YHOCTh BOABI. pH Cp€abl U METOALI €€ OIMPEACIICHU. KecTkocTh BOABI 1 METOABI €€ OIMPCACIICHUA.

4 OTparaetcsa MK, anemeHT KOTopoit popMMpyeTca NPUKNALHBIM Moaynem (NpodeccMoHaNbHO-0PUEHTMPOBAHHbBIM coaepXaHnem) B cooTseTcTeum ¢ PrOC peanusyemoit

npodeccun/cneumanbHoctm CMoO




CyImHOCTh METO/1a TUTPOBAHUS.

Bunpsl )xecTKOCTH BOBI (BpEMEHHAs U TOCTOSTHHAS). KeCTKOCTh BOJIBI KaK MPUYUHA BBIMAJICHUS OCAIKOB HUIIH
00pa30BaHUs COJICOTIOKEHUH, UMEIOIIUX MECTO B OBITY U Ha IIPOU3BOJICTBE.

CocraB coJieid, BBI3BIBAIOIINX JKECTKOCTh BOJbl. XUMUYECKHE TPOILIECCHI, YCTPAHSIOMINE )KECTKOCTh BOJIBI.
YpaBHEHUS] XUMHUYECKUX PEAKLIUH, MILTIOCTPUPYIOIINX ITPOLECCHI, TPOUCXOISAIINE TIPU YCTPAaHEHUN
KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU M XUMHUYECKHMH criocodamu. CriocoOs!
YCTpaHEeHHUs TIOCTOSIHHOM )KECTKOCTH.

HpaRTn'{ecmle 3aHATHUHSA

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALMU pacTBOPOB: MAacCOBas J0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAs U
MOJIsUIbHAsL KOHLIEHTpalu. Tutp pactBopa. PelieHre npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN
Ha pacyeT KOHLEHTPALNN 3arpsI3HAIOLIUX BEIECTB U UX CPABHEHUE C MPEAEIBHO JTOMYCTUMBbIMU
koHueHTpauusamu (IIJIK).

JlaGopaTropHble 3aHATHUSA

HccnenoBanne XMMUYECKOTO COCTaBa MPoO BOJIBI.

JIaboparopHast paboTa Ha BEIOOD:

1. JlaGopaTtopHas pabota «OUnCTKa BOJBI OT 3arpSI3HEHHI.

Hcnonb3oBaHue MeTO0B PUIBTPOBAHUS U aACOPOLIMU Al OTJICICHUS 3arpsi3HEHUN B HCCIeayeMoii mpode
BOJbI. BBIOOp METO1a OYMCTKHU B 3aBUCUMOCTH OT BHJIa 3arpsa3HeHus. CpaBHeHHE 2P (EKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIbI B Pa3HBIX yCIOBHX (B 1a00paTOpru, B IOMAIIIHUX H MOJIEBBIX
YCIIOBUSIX).

2. JJaboparopnas padota «Onpezaenenre pH BOJbI U €€ KUCIOTHOCTH.

Omnpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCATHHOTO HHANKATOPA. Mcronp30Bane THTPOBAHUS IS
oTpeiesieHus1 KUCIOTHOCTH. Ompeienenue o01ei KMCIOTHOCTH BOBI, pacueT CBOOOTHOM KHCIOTHOCTH.
Omnpenenenue oO1ieit u cBoO60AHON 1IenouHocTH. COCTaBlIeHNE YpaBHEHUHN peaklnuii, MPOTEKAIOUINX MPH
OTpeeTIEHUU KUCIOTHOCTH/ IIETOYHOCTH TTPOO BOJBI. Y CTAHOBJICHHE CITIOCOOOB MCIIOIb30BAHHUS
MCCIIETOBAaHHBIX MPOO BOBI B )KU3HENCATEIHLHOCTH YEJIOBEKa, HA OCHOBE MOJIYUEHHBIX JAaHHBIX O COCTABE.
3. JlabopatopHas padota «OnpeaeneHue 5keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUS».

CriocoOsl ycTpaHeHHS BCEX BUJIOB JKECTKOCTH B 3aBUCMMOCTH OT COCTaBa COJIeH )KeCTKOCTH. Pemenue
3KCHepHMeHTaHBHOﬁ 3a1a4U Ha BBISABIICHUC BpeMeHHOﬁ U HOCTOSIHHOM JKECTKOCTH BOJFbI. OHeHKa
BEPOATHOCTHU YCTPAHCHUSA BCEX BUAOB KECTKOCTH B JOMAIIHUX YCIIOBUAX.




Tema 9.1.3.
XUMHUYEeCKHI
KOHTPOJIb KAYECTBA
MPOAYKTOB
IMUTAHUS

OcHoBHOe coepkaHue

Teopernueckoe o0yueHue

KauecTBeHHBIN XMMHUECKUI COCTAB MPOIYKTOB MUTaHus. BemecTsa, dpanbcu@uiupyrommue mpoayKThl
MUTaHUS, U BELIECTBA, 3arpsI3HAIONINE MPOAYKTHI uTanus. OnpeseneHue 3arpa3HsIoIMX XUMAYECKUX
BELIECTB B MPOAYKTaX MUTAHUs, ONPE/IeJICHIE BEIIECTB, HE 3asBJIIEHHBIX B COCTABE IPOAYKTOB TUTAHUSI.

HpaRTn'{ecmle 3aHATHUSA

OpFaHI/I‘-IeCKI/IC 1 HCOPraHNMYCCKUC BCUICCTBA, BXOAANIUC B COCTAB ITPOAYKTOB ITUTAHUA. Onpez[eﬂeHHe
cocTaBa OJII0]] Ha COZIep’KaHne MAaKpo U MUKPO3JIEMEHTOB. V3ydueHue mpeayioxKeHHbIX IperoaaBaTeneM 011
Ha MpeIMeT XUMHUYECKOTO COCTaBa, ONPeIeIeHUE I0JIeH OT CYTOYHOH HOPMBI MaKpO ¥ MUKPOIJIEMEHTOB B
YKa3aHHOM OJIto]1e.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/1a4 MO KYJIMHAPHOW TEMaTHUKE Pa3IMYHbBIX THUIIOB.

JlabGopaTopHble 3aHATHUS

HccnenoBanre XMMUYECKOI'O COCTaBa MPOAYKTOB IMUTaHMUS.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JJaboparopHast pabota «OO0Hapy)eHHE HUTPATOB B IPOYKTAX MUTAHUS».

HccnenoBanue MaTepuaioB MMOJIYKOJIMUECTBEHHBIM METOOM OIPEeSICHUs] HUTPATOB € UCIOJIb30BaHUEM
nudeHnIaMrHa (KOpHEIUIoAbl OBOLIEH, TUCThSl U KOUepbhKKa KalyCThl, 10l GPYKTOB). AHAIU3 YPOBHS
3arpsi3HEHUS] HUTPATaMU 110 HHTEHCUBHOCTH OKPAIIMBAHUS MPOTYKTOB PEAKITUH.

2. JlaboparopHas padota «lccrnenoBanue mpoyKTOB MUTAHUS HA HAJTMYKE YTIIEBOJOB.

HccnenoBanne MOIOYHBIX MPOIYKTOB Ha HaIU4uue KpaxMaia. MccnenoBanue npoiyKToB Ha HaIUYUe
TJIFOKO3BI.

OK 01
OK 02
OK 07
IIK...

Tema 9.1.4.
XUMHUEeCKUH
aHaiu3 mpoo
MMOYBBI

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

Knaccudukanys mous 1o BUIY U Ha3HAYEHUIO, HCXOI U3 XMMHUECKOro cocTaBa. Mnentudukarms npoOsl
MOYBBI 110 €€ XUMUYECKOMY COCTaBY, OIMUCAHUE BO3MOKHOCTEN €€ TPUMEHEHHUS.

TpeboBaHus K Ka4eCTBY MOYBKI Pa3IMYHOTO HazHaueHus. Onucanne 0COOEHHOCTEN HCIOIb30BaHUS TOYB B
3aBUCHMOCTH OT THIIOB, CIIOCOOBI YTY4IIIEHUs Ka4yeCTBa MMOYB B 3aBUCUMOCTH OT Ha3HAUCHUSI.

O06acTu UCTIOMB30BAHMS OPTAHNYECKUX YIO0OPEHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. OmnucaHue
OpPraHu4€CKUux y2106p€HHI>i " X IPUMCHCHHE B 3aBUCUMOCTH OT COCTaBa IMMOYBbI U €€ Pa3HOBHUIHOCTH.

IIpakTHYecKkue 3aHATHA

OK 01
OK 02
OK 07
IIK...




Oo6nactn Ha3HaUYeHUs (IPUMEHEHUS) TOYBBI, UCXO/SI U3 KAYECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.
AHaJI3 HOPMAaTUBHOW TOKYMEHTALUU.

Posb HeopraHMYeCcKHxX BENMIECTB B KAUECTBE MUHEPATBHBIX YAOOPEHUH, YITYUIIUTEICH MTOYBHI.

CocTaB MHHEpAIBHBIX YIOOPEHUH U X MPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUTHOCTH.
B3anMocBs3b cocTaBa y100peHHil 1 UX BIUSHUS Ha BETETaTUBHBIC CBOMCTBA U IJI0JIOHOIICHUE PACTEHUH.

JlabopaTopHble 3aHATHSA

HccnenoBanne XMMHUYECKOT0 cOCTaBa MpoO MOYBHI.

JlabopaTopHas paboTta Ha BEIOOP:

L. JlaGopaTopHnas pabota «OOHapyKeHHE HEOPTaHUYECKHUX MTPUMECcei B TpoOax».

[TpuroTtoBnenue npoObI MOYBHI AJIs UCCIECTOBAHMS KUCIOTHOCTH/IIEIOUHOCTH, HEOPTAHUYECKUX
3arpsizHeHuil. OOHapyKEHHE XJIOPUI- B CYIIb(aT-HOHOB B TTpoOe mouBsl. CocTaBlieHUE YPaBHEHUH peakinuii
obHapyxernusi. CpaBHEHHUE TIOTYUCHHBIX ITOKA3aTeICH ¢ HOPMATUBHBIMHE (CIIPABOYHBIMU ) 3HAYCHHUSIMH.

2. JlaboparopHas padora «Onpenenenrne pH BOAHON BBITSKKH ITOYBBI, €€ KHCIOTHOCTH H IIEIIOYHOCTH Y.
HccnemoBanue BOJHBIX BBITSHKEK 00pa3Il0B TOTOBBIX IMOYBEHHBIX CMECEH (ISl pa3HBIX TUIIOB PACTCHHIA).
Omnpenenenue pH mouBsl ¢ UCOIB30BAaHMEM UHIUKATOPOB. OIIEHKA TUIIOB TIOYB B IIPECTABICHHBIX
oOpa3uax (CHIbHOKUCHAs, KUCIas, cllaboKKcas, HeMTpanbHasl, IeI04Has).

Tema 9.1.5.
HccnenoBanue
00BEKTOB
ouochepsl

OcHoBHOE cogepkaHue

10

Teopernueckoe o0yuenune

VY4eOHo-Hccae10BaTeNIbCKII MPOEKT B 00JIaCTH HccieoBaHusl 00beKTOB Ouocdepsl. O630p TeM yuyeOHOo-
HCCIIEIOBATENECKUX TIPOEKTOB. ANTOPUTM BBITIONHEHUS poekTa. OnpeneneHue npoOaemMbl UCCIEIOBAHUS.
MeTo/b1 TOMCKA, aHATTN3a U 00pa0OTKH HHPOPMAIIHH O MPOEKTE B PA3TUYHBIX HCTOUYHUKAX.

HpaKaneCKne 3aHATHUSA

O0ocHOBaHME aKTyaJIbHOCTH BBIOpAaHHOM TeMbl. BbisiBieHHe npoGsiemsl uccienoBanus. Beibop 00bekTOB 1
MeTo10B HccienoBanus. [locraHoBka 1eneil u 3anaq uccnenoBanus. OnpeaenaeHne NPoayKTa HCCIe0OBaHUS.
OmpenieneHne 3TanoB U COCTABICHUE TUTaHA NCCIIEIOBAHUSL.

3amura npoekrta: IlpeacraBneHne pe3yslbTaTOB BBINOIHEHUS YYeOHO-HCCIIETOBATEIBCKUX IPOEKTOB
(BBICTYILJIEHUE C MTPE3EHTAIINEH).

JlabGopaTropHble 3aHATUSA

HccnegoBanue MMPEAJIOKCHHOTO 00BbeKTa Ha KHUCJIOTHOCTD, MICIO0OYHOCTD, XUMHUYECKHUM COCTaB (SarpﬂBHI/ITCJ'II/I,

Makpo- " MI/IKpOBJ'IeMeHTLI). O6pa60TKa PE3YJIbTATOB HUCCIICAOBAHUA. OI_[CHI(a KaueCTBa MHCCICAYCMOIO

OK 01
OK 02
OK 04
OK 07
IIK...




OG’bGKTa, HUCXO0Ad U3 PE3YJIbTATOB XUMHUUYCCKOT'O aHAJIM3a.

IIpome:kyTOUHAsI aTTeCTAUMS 1O IUCHUIIMHE (IK3aMEeH)

Bcero

138




3. YcioBus peaju3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlns peanuzanuy MporpaMMbl JUCLMIUIAHBI JOJDKHBI OBITh MPETYyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHO
XUMHUYECKOH J1abopaTopuH.

OO6opynoBanue y4eOHOro kKa0uHeTa (HALJISIIHbIE MOCOOUs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEed MOJEKYJ, MOJACIU KPUCTAUIMYECKUX PEIIETOK,
KOJUIEKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB,;
KOJUICKIIMSI TOPHBIX TOPOJI W MUHEpaioB, Tabnuna MeHnaeneeBa, ydeOHbIC
(bunbMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnunueckue cpeacrsa oOOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMM
BOCIIPOU3BEJECHUSI 3BYKa, NPHUHTEP, MYJIbTUMEAHA-NIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS TOCKA, YKa3Ka-IIPE3CHTEP IS IPE3CHTALUI.

O6opynoBanue jadopaTopun U pado4ux MecT Jad0OpaTOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIEThl JUIsl KaleJdbHbIX peakUuil, (QUIbTpoBajbHAsA
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHBIE MAJOYKH, IITATHBBI JUIsI MPOOMPOK; MEpHBIE
UUJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JENHUTENbHbIE HUIuHApudeckue (50-
100 ™), cTynmku C TeCTUKOM, (apopoBbI€ YaIIKH, TUHIETHI, (QUIBTPHI
OymMakHble, BaTa, MapJjsi, YacoBble CTEKJIa, 3JIEKTPOIUIMTKH, JabopaTopHbIE
MITaTUBBI, CIUPTOBBIC TOPEJKH, CIHYKH, MPUOOP I TOJYYCHHS Tra3oB (WJH
npoOupKa C ra300TBOJHOM TPYOKOil), AepKaTeiau sl MPOOUPOK, CKISHKH JUIs
XpaHEHUs] PEaKTUBOB, pa3aTOYHbIE JIOTKH; XuMHuueckue ctakanbl (50, 100 u 200
MJ1); IUMATENW; MUHLETHI; TUTeIbHbIE IIUIIBI;, CEKYHAOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 M) u MepHbie kosObI (25, 50, 100 u 200 mut), BoasiHas OaHst
(MM TEpMOCTAT), CTEKJISTHHBIC TAIOYKN; KOHUYECKHE KOJIObI st TutpoBanus (50
u 100 wmu); WHAMKATOpHBIE TOJOCKU Uil ompeaenenus pH u cranmapTHas
WHJIMKaTOpHAs IIKaJla; YHUBEPCAIbHBIN MHIUKATOP; uneTku Ha 1, 10, 50 miu (umm
no3atopsl Ha 1, 5 u 10 mut), GropeTku AJi TUTPOBAHUSI, MEAUITUHCKUE IIMPHUIIBI HA
100—-150 mu1, mabopaTopHble W/ WA aHANUTHUYECKUE BeCchl, pH-MeTphl, CyIINIbHBIHN
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

1. Jns peanmzanuu mporpamMmbl OMOIHOTEYHBIM (GOHI 00pa3oBaTEIHHON
OpraHM3alMy JO0JDKEH MMETh MeYaTHbIE W/UIIU AJIEKTPOHHbIE 00pa30BaTENbHbBIE U
UH(POPMAIIMOHHBIE  PECypChl, PEKOMEHJOBAHHbIE JJIS  HCIOJb30BaHUS B
00pa30BaTeNbHOM IPOLIECCe, HE CTapIle MATH JIET C MOMEHTA U3/IaHus.



2. PCKOMCHI[yeMble IICYaTHBIC HN3JaHuA I10 pcain3anuu
06Hl€06p8,30BaT€JIBHOI>’I JAUCHUIITTUHBIITIPCACTABICHDBI B METOIUYCCKHUX
PCKOMCHAAIUAX 110 OPTraHHU3alluU O6y‘I€HI/IH.



4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHSI 00111e00pa30BaTeIbHOM
AUCIHUANIMHBI

KoHTpons ¥ oOlleHKa  pe3yibTaTOB  OOyYE€HUSI  OCYIIECTBISECTCS
npenojaBaresieM B NIPOILECCEe MNPOBEACHUS  MPAKTUYECKUX  3aHATHUM U
7a00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIIOJIHEHUS OOYyYarOIIMMUCS
WHJMBUAYAJIbHBIX 3aJlaHUI, MNPOEKTOB, HCcieAoBaHUU. Pe3ynbTaThl 0OydeHUSs
OTIPEEIISIIOT, YTO O0yYaromuecs JOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUIUINHBI.

Jnst hbopmupoBaHMs, KOHTPOJIS U OLEHKH PE3yJbTaTOB OCBOCHUSI Y4eOHOMU
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLICHOUHBIX MEPONPUSITUHM, TPEACTABIIAIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEPOIPHUATHM, COTJACOBAHHBIX C pe3yJibTaTaMu
oOyuenus u chopmynupoBanHbix ¢ yderoM @PI'OC COO (mpeameTHbIE
pe3yabTathl o auciuiube) u GI'oC CIIO.

Ne Monyar / Paszea Pe3yabTar 00yueHus OueHo4yHbIe MepONIPUATHS OK
/ Tema
| |OcHoBHOI MOAYJIb
1 (Pa3gea 1. ®opmMyanpoBaTh 6a30BbIe
OcHoBBI MOHATHSA U 32KOHbI XUMHH
CTpPOeHMs
BellecTBa

1.1 |Crpoenue aromoB |COCTaBIsATH XUMUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHUX (bopMyJibl COEIMHEHUH B XUMHUYECKUX 3JIEMEHTOB U
DIIEMEHTOB U COOTBETCTBHUH CO CTETIEHBIO |[IPUPOAA XUMUUECKOMN CBSI3N».
npupoja OKHCJIEHHUS] XUMHUYECKHUX 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON AIIEMEHTOB, HCXOJIS U3 XUMHUYECKHX (POPMYIT
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUN

AIIEKTPOOTPHULIATEILHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUJIOB U T.I1.).

1.2 |llepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TaONMUIAa |XMMHUYECKHUE 3JIEMEHTHI B |TEOPETUUYECKUE 3aJaHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU € UX XapaKTEepU3aLHI0 XUMUYECKUX

MOJIO)KEHHUEM B 3JIeMEHTOB: «MeTannudeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKUX 3JIEMEHTOB ANEKTPOOTPHULATENBHOCTD U
J.1. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B IIEPUOANYECKON
CUCTEME XUMHUYECKHIX
anemenToB .M. Menaeneenay.




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
2 |Pa3nmen 2. CocraBastb ypaBHeHusi U [KonTposabnas padora

XuMuuyeckune CXeMBbI XHMHYECKHX «CTpoeHne BelecTBa u
peaxkiun peaxiuii XHMHYECKHe peakIum»

2.1 |Tumst CocTaBisATh peakuu 1. 3amaun Ha cocTaBICHUE OK 01
XUMHYECKUX COCTMHCHMUS, PA3JIOKEHUS, |ypaBHEHHH peaKIIuii:
peaKIuii oOMeHa, 3aMelleHus, — COeIMHEHUS, 3aMEICHMUS,

OKHCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIEKCOB
TIOMHUHHUS M [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEILIECTB

pasnokeHus, oOMeHa U peakuil
C yJacTheM KOMIUICKCHBIX
coeMHEHUH (Ha mpuMepe
THIPOKCOKOMITIIEKCOB
QATIOMHUHHS U LIMHKA);

— OKHCIIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH C
UCIIOJIb30BAaHUEM METOa
3JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUICKCHBIX
coeMHEeHu! (Ha mpuMepe
THIPOKCOKOMITJICKCOB ITMHKA U
QITIOMUHMUS).

2. 3ajaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHMSI; MaCCOBOM
WM 00BEMHOM JIOJIH BBIXO/1a
MPOYKTA PEAKIIUU COCTUHEHIS
OT TEOPETUYECCKH BO3MOXKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BEIIECTB U MPOJYKTOB PEAKIUY;
Macchl (00beM, KOTHYECTBO
BEIIECTBA) MPOYKTa PEaKIIUH,
€CJIM OJTHO M3 BEIECTB JIAaHO B
BHJIE PACTBOPA C ONPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIECTBA.




Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.2

DIIEKTPOJIUTHYECK
ast AMCCoIuaIus u
WOHHBIA 0OMEH

CocTaBnsTh ypaBHEHUS
XUMHUYECKHUX PEaKINH
HMOHHOT'O OOMEHa C
y4acTUEM HEOPraHUYeCKUX
BELIECTB

1. 3amaHust Ha COCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKIuii C y4aCTUEM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJIEH,
HMOHHBIX PEaKLUi r'uapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JlaboparopHas pabota
«Peakuuu ruposnsza.

OK 01

Pasznen 3.
Crtpoenne n
CBOIiCTBA
HEOPraHHYeCcKUX
BellleCTB

HccaenoBarb cTpoeHue U
CBOICTBA
HEOPraHWYeCKHUX BellecTB

KonTtpoabnas padora
«CBOHCTBa HEOPraHHYECKUX
BeLIECTB»

3.1

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposatsb
HEOpraHMYEeCKUe BellecTBa
B COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «Homenknarypa u
Ha3BAHHUE HEOPIaHUUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKON (OpMYJIbI U
COCTABJICHUE XUMHYECKOU
(hopMyIIBI HCXO/S U3 Ha3BaHUS
BELIECTBA 10 MEYKIYHAPOIHOU
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
J0JIM (Macchl) XUMUYECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. lIpakTuyeckue 3agaHus 1Mo
KJIacCu(pUKallU1, HOMEHKJIAType
U XUMHUYECKUM popmynam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTnyeckue 3a1aHus Ha
OnpeAeIeHue XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUIa XUMHUECKOH
CBSI3M U TUIIA KPUCTAJUINYECKOM
PELIETKH.

OK 01

3.2

dusnko-
XUMHUECKHE
CBOMCTBa
HEOPraHUYECKUX

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHUYECKUX BEIECTB

1. Tect «OcobenHocTH
XAMHYECKHX CBOMCTB OKCHIIOB,
KHCJIOT, OCHOBAaHHH,
aM(pOTEPHBIX THIPOKCHUJIOB H

OK 01
OK 02




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
BEIICCTB OT CTPOEHUSI aTOMOB U coneii».

MOJIEKYJI, a TaKXKe TUIIa 2. 3aiaHus Ha COCTaBJICHUE

KPUCTAIIMYECKON PELIETKU |ypPaBHEHUN XUMHUECKUX
peakuuii ¢ yyacTueM IpoCThIX U
CJIOKHBIX HEOPraHMYECKHUX
BELIECTB: OKCHUJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAaHUM 1
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepPU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. I[IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEILECTB.
4. JIaboparopnas paboTa
«CBoiicTBa METAIIIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7laHus [10 COCTABJICHUIO OK 02
BELIECTB. HEOPraHWYECKHUX BEIIECTB B |[XMMHYECKUX PEAKIIUIL C
3HaueHue u OBITOBOM U y4aCTHEM HEOPTaHMYECKUX
PUMEHEHUE B IIPOU3BOJICTBEHHON BEIIECTB, UCIIOJIb3YEMBbIX JUIS UX
OBITY U Ha NeATETLHOCTH YeJIOBEKa UX |UIACHTU(UKAIIUU U
MIPOU3BOJICTBE (HUBUKO-XUMUYECKUMU MIPOMBIIIIJIEHHBIX CIIOCO00B

CBOMCTBaMHU MOJIyYEeHHUSI.

4 |Paznen 4. HccnenoBars ctpoenue u  (Kontposabhas padora
Crpoenne n cBoiicTBa oprannyeckux |«CrpoeHue u cBOMcTBA
CBOIICTBA BeLIECTB OPraHMYecKUX BelecTB»
OPraHMYecKux
BeLIECTB

4.1 |Knaccudukanus, |Knaccudpunuponatsb 1. 3anaHus Ha cocTaBJICHUE OK 01
CTPOEHHE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHUI IO TPUBUAILHOU
OpraHUYECKUX CTpPOEHUEM WM MEKIyHapOHOM
BEIIECTB CHUCTEMaTUYECKOUN

HOMEHKJIAType.

2. 3aga"Hudg Ha COCTABJIEHUE
MOJTHBIX ¥ COKPAILIEHHBIX

CTPYKTYPHBIX (OpMYJI




Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

OpPraHUYECKUX BELIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3ajauun Ha onpeeeHue
npocreien GopmyIibl
OpPraHUYEeCKON MOJIEKYJIbI,
KCXO/Isl U3 DJIIEMEHTHOT'O COCTaBa

(B %).

4.2

CsoiicTBa
OpraHUYEeCKUX
COE€IMHEHUN

YcranaBauBaTh
3aBUCUMOCTH (DU3HKO-
XHMHYECKHUX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3agaHus Ha COCTaBICHUE
ypaBHEHUN XUMHUYECKUX
peakiuii ¢ yaacTuem
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHCHUU XUMHUYECKUX
peakuui, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C yU4ETOM
MEXaHHU3MOB MPOTEKAHUS
JAHHBIX peaklui u
TeHETUYECKOM CBSI3U
OpPTaHWYECKUX BEIIECTB PA3HBIX
KJIaCCOB.

3. PacuerHsble 3a1a4u MO
YpaBHEHUSIM PEaKIUN C
y4acTUEM OPTaHUYCCKUX
BEIIIECTB.

4. JTaboparopHas paboTa
«[Tony4yenue sTHIICHA U
U3YyYEHHUE €r0 CBOWCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEILIECTBA B
KUZHEACITEIHHOC
TH YeJIOBEKa.
ITpousBoACTBO U
MIPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
MPOMBIIUIEHHOCTH

O060CHOBBIBATh 3HAUCHUE U
MPUMEHEHHUE OPTaHUYECKUX
BEIIIECTB B OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeATETLHOCTH YeJIOBEKa UX
(UBUKO-XUMUIECKUMU
CBOWMCTBaMH

[IpakTHKO-OpHUEHTHPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XUMHUYECKHUX PEAKIUN C
y4acTHEM OpPraHUYEeCKUX
BEIIECTB, UCIOJIb3YEMBbIX JUIS UX
UICHTU(PUKAIUU B OBITY U
MIPOMBIIIJIEHHOCTH.

OK 01
OK 02




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
5 |Pa3nmen S. HccaenoBars paBHoBecue |KonTpoJsbHasi padora
Kunernyeckue u [H CKOPOCTh XUMHYECKHX |[«CKOPOCTH XMMHUYECKOM
TepMOAMHAMM Y EC |peaKIuii peaknuu U XUuMHU4YecKoe
KHe pPaBHOBecHE)
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunerunueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIIEPaTyphbl Ha CKOPOCTh [CKOPOCTU PEAKIUHU OT
peaxui XUMHUYECKUX peaKIni KOHIIEHTPAIIUU pearupyrommx

BEIIIECTBY;

— «OrnpenieneHne 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEeMIIepaTyphbI».

2. IlpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a/laHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHUYECKON peaKIItu.

5.2 |Tepmomunamuuec |MccnemnoBarh BIUSHUE 1. 3agaun Ha pacuers! TemnoBbix [OK 01
KHe U3MEHEeHMs KOHLIeHTpauu |3 dexToB xuMudeckux peaxuuii |OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEAKIIMK CPEIbl U |U ONPEAEICHUE TUIA PEAKIIUN
MIPOTEKAHUS TeMIIepaTyphl Ha cMenieHue |(To TertoBomy dhdeKTy: sK30-
XUMHUYECKHIX XUMHUYECKOT'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peakuuil. 2. [IpakTuKO-OpHEHTUPOBAHHbIE
PaBHoBecue 3a/IaHMs HAa IPUMEHEHHUE
XUMHYECKHUX npunnuna Jlelllarense mis
peaxiui HAXO0X/ICHUS HAIIPaBIICHUS

CMEUIEHUsI PaBHOBECHUS
XUMHYECKON peaklny U aHalln3
(hakToOpOB, BIMSIOMINX HA
CMeIlleHnEe XUMHYECKOTO
paBHOBECHS.
3. JlJabopaTtopHas pabota
«M3yueHmne BIUSHUS Pa3THUHBIX
(hakTOpOB Ha CMeIlIeHUE
XUMHUYECKOTO PAaBHOBECHUSI.

6 |Pa3mex 6. HccaenoBars aucnepcunie | KonrposabsHas padora no reme

JAucnepcubie

CHCTEMBbI

«I[ncnepcnme CHCTEMBD»




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
CHUCTEMbI
6.1 [ducnepcHbie Paznuyate nctuHHBIE 1. 3agaun Ha IPUTOTOBIICHUE OK 01
CHUCTEMBI 1 pacTBOPHI, KOJIIOUIHBIE pacTBOPOB. OK 02
bakTopbI UX pacTBOpPHI U 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
YCTOHYHBOCTHU rpy0oaucriepcHbIE CUCTEMBI |pacueTHbIC 3aJaHus Ha
Ha OCHOBE XHMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCTOJIb3yeMble B OBITOBOW U
MPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusnko- JlaGoparophas pabota (Ha OK 01
CBOWCTB XAMHYECKHE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3IMyYHbIX BUJOB — IIpuroroBienue pacTBOpoOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue quCepCHBIX
CUCTEM.
7 |Pa3zmex 7. HccaenoBaTs cBOMCTBA
KayecTBeHHbIEe |OpraHHYecKHX U
peaxkuuu HEOPraHU4YeCKHUX BellecTB
o0HapyKeHHs € MCIIO0JIb30BAHUEM
OPraHN4YecKNX M |KauyeCTBEHHBIX peaKIuii
HEeOpraHu4ecKux
BellecTB
7.1 |O6HapyxeHue Uccnenosarth 1. JJaboparopHnast pabota (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOpPraHMYECKUX BEIIECTB |— AHAIUTHYECKHE PEaKuu
aHHOHOB KaTuoHOB [-VI rpymni;
— AHaIUTUYECKUE peakluu
AQHUOHOB.
2. IlpakTnyeckue 3a1aHus Ha
COCTABJICHUE YPaBHEHHUU
peakuuii oOHapyKEeHUS
KaTuOHOB [-VI rpynmn n
AQHUOHOB, B T.4. B MOJIEKYJISIPHON
Y MOHHOH (opmax.
7.2 |OOHapyxeHHe UccnenoBath 1. JJaboparopHnast pabota (Ha OK 01
OpraHUYECKUX KauECTBEHHBIE PEAKIINH BBIOOD):
BELIECTB OpraHMYECKUX COeqUHEHUN |— KadecTBeHHbIE peakuuy Ha
OTJIENbHBIX OTJIEbHBIX KJIACCOB OTJIEJIbHBIE KI1ACChI
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCTIOJIb30BAaHUEM — KauecTBeHHbIN aHaIM3
KauyeCTBEHHBIX OpPraHMYECKUX COEAUHEHUN IO

peakuui

(YHKIIMOHATIBHBIM IPYyIIIIaM.




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
2. [IpakTryeckue 3aJaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKEeHUS
OpPraHMYECKUX COCAUHEHUN.
Il |[IpuknagHoii Moxyb
8 |Pa3mea 8. OuenuBaTh nocJjeacTeusi |3amura keiica (¢ yuyeTom
Xumus B ObITY U (OBITOBOH U Oynyuiei npodgeccuoHaNbHOM
NMPOU3BOJACTBEHH (MPOU3BOACTBEHHOM JIesITeJIbHOCTH)
0ii 1eITeJIbHOCTH |1eATeJIbHOCTH YeJIOBEKA C
YeJI0BeKa MO3MLMH IKOJIOTHYECKOMN
0€30MacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  |Keiic (¢ yuerom Oymaymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U pohecCUOHATLHOM OK 02
U JeATENbHOCTH  |IIPOU3BOIACTBEHHOMN JESITEIIBHOCTH ) OK 04
YeNnoBeKa JESITEIbHOCTH YeloBeka ¢ (Bo3MoskHbIE TeMBbI KECOB: OK 07
MO3UIIMH SKOJIOTHYECKOU 1. Tlorerienue kinmara u
Oe3omacHoCTU BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ais
aBHa-, MalIMHO- U
puOOpPOCTPOECHHUS.
3. HoBsle maTepuaisl A
COJTHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTEIHHBIX MPENapaToB.
9.1 |Pa3gen 9.1. HNuTepnpernpoBarb 3amura y4eOHo-
HccnenoBanue 1 |XUMHYECKHE MPOLECCHl M |HCCJIEI0BATENbCKOI0 MPOEKTA
XHMHUYECKH I siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHa/u3 00beKTOB npodgeccHOHATbHOM
ouocdepnbi JAesiTeJIbHOCTH)
9.1.1 {OcHOBBI BoimonnsaTe nonuerit ki - | 1. JlabopaTtophas pabora OK 01
nabopaTopHOH AKCIIEPUMEHTAILHOTO «OcHOBBI TabOpaTOPHOM

IMPAKTHUKHU B
npodecCHOHANIbH
BIX JJA0OPATOPUSIX

UCCIICIOBAHHMS C
COOJTI0ICHUEM TTPABHIT
6e3omacHOro odpareHus ¢
BEILIECTBAMH U
71a00paTOPHBIM
obopynoBaHreM

MIPAKTUKW.
2. Tunossle pacyeTsl MO
TEMAaTUKE SKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CPEIHETO 3HAYCHHUSI
SKCIEPUMEHTAJIbHBIX JIaHHBIX,
TOTPEITHOCTH.

4. IIpeacraBiieHre pe3yabTaTOB
JKCIEPUMEHTA B PAa3IMUYHON
dbopwme (Tabmuna, rpaduxk,




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.1.2 | XumMunueckuii Hccnenosath xumuueckuii |1. Tect «CBOMCTBA U COCTaB OK 01
aHaju3 Mpoo BOJIbI |COCTAB IPOO BOIBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

COCTaB BOJbI, TUII BOJBI U
CIOCOOBI €€ MPUMEHEHUS (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpETUYECKHE 3a/IlaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXCHHS KOHIIEHTPAIUH U
repecyeT KOHIICHTpAIHi (¢
WCTIOJIh30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— Ouncrtka BObI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIbI U CIIOCOOBI €€
yCTpaHEHUSI.




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
9.1.3 | XumMuueckuii Uccnenosats xumuueckuii |1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsilKE B cocTaB poaykToB [OK 07
MPOJYKTOB MUTaAHUS.
MUTaHUS 2. IlpakTUKO-OpHUEHTUPOBAHHBIE
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapyxeHue HUTPATOB B
OPOAYKTaX MUTAHUS;
— HccnenoBanue npoayKToB
NUTaHMS HAa HAJIMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIMYKE YTIIEBOJOB
(kpaxMma, IJII0K03a, caxapo3a).
9.1.4 | Xumuaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
MTOYBBI OpPTraHUYECKUX YIOOPEHUIN. OK 07

2. 3amanne «B3auMoCBsI3b
COCTaBa MOYBBI, THUII [TIOYBBI U €€
Ha3HAuCHUS.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— Ob6HapyxeHnue
HEOPraHUYECKHUX ITPpUMeECcE B
1po0ax MOYBHI;

— Omnpenenenne pH BoaHOMI
BBITSDKKH TTOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK

/ Tema
9.1.5|UccaenoBanue Uccnenosars xuMuuyeckuii | YueOHO-UCCIIEA0BATEIBCKUIA OK 01
00BEKTOB cocTtaB 00BEKTOB OHOC(hephI |TPOSKT B 00IaCTH OK 02
ouocdepsl Ha NMpUMEpPE MPOYKTOB HCCIIeIOBaHMS O0OBEKTOB OK 04
MUTAaHUs, BOJIbI U TTIOYBBI ouocdepsl. OK 07

Bo3MoKHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEHIallUHU 110 €€
HCIIOJIb30BaHUIO.

2. UccnenoBanue
pa3pylIaroIIero ACHCTBUS
IIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.

3. CocraBieHue mpoeKTa
I[BETHUKA/OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECINI0) B 3aBUCHMOCTH
OT COJEP’)KaHUSI XUMHYECKHUX
MaKpO ¥ MUKPOJJIEMEHTOB B
MIPOTYKTAaX TMTUTAHHMSI.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue npod
BOJONPOBOJAHON BOJIbI HA
NpeaAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOM
JEeSITeIIbHOCTH.




	1. Общая характеристика примерной рабочей программы общеобразовательной дисциплины «Химия»
	2. Структура и содержание общеобразовательной дисциплины «Химия»
	3. Условия реализации программы общеобразовательной дисциплины
	4.Контроль и оценка результатов освоения общеобразовательной дисциплины

