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1. OBLIAA XAPAKTEPHCTHUKA INPUMEPHOM PABOYEH TIPOTIPAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIITIMHBI «Xumus»

1.1 MecTo AucHMILUINHBI B CTPYKTYype o0pa3oBarebHoi nmporpammsl CITIO
Ob6meoOpa3oBaTenibHas ~ AUCHMILIMHA  «XUMHUS»  ABIFETCA  00s3aTeIbHOW  YacThIO

0011e00pa30BaTEIHLHOTO [UKJIa o0pa3oBaTeabHOM MIPOrpaMMBbI B

cootBercTBUH ¢ PI'OC 1o crenuanbHOCTH CPeHEro npodeccuoHaIbHOro 00pa3oBaHus (Hajee

CIIO), Bxonsmel B cocTaB YKpYIMHEHHOU Tpynmbl cneruanbHoctei 51.00.00 KynerypoBenenue

Y COLIUOKYJIBTYPHBIE ITPOEKTHI.

51.02.02 CoumanbHO-KyJIbTypHas I€SITEIbHOCTD

1.1. ean u miaHupyemblie pe3yabTAThI OCBOCHHS TN CHUILITUHBI
1.1.1. Ileau u 3aga4u AUCHUIIMHBI

DopMUPOBAHHE Y CTYAEHTOB XUMUYECKOW COCTABIISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa KakK OCHOBBI MPUHATUS PEUIEHUA B JKU3HEHHBIX W MPOU3BOACTBEHHBIX CHUTyaLHX,
OTBETCTBEHHOI'O [IOBEJICHUS B IPUPOJIHOM CpeJie.

3agauyu AMCHMILIMHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHYECKUAX MPOLIECCOB U
ABJICHUM B OKpPYXalollEeld Cpene, LEJOCTHOW Hay4HOM KapTHHBI MHUpPA, B3aUMOCBS3H U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHUS IPOBOJIUTH PAaCYeThl MO XUMHUYSCKMM (OpPMYJiaM M ypaBHEHHSIM
XUMHYECKHX peakluid, IUIAaHUPOBaTh M HWHTEPIPETHPOBATH PE3YJIbTaThl XUMHYECKHX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKK MPOBEACHUS XMMHUYECKUX IKCIICPUMEHTAIBHBIX HCCIICTOBAHUI
c coOmoneHneM TpaBwi 0O€30HacHOTO OOpalIeHHsT C BEImECTBAMU M JIAOOPATOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHS AaHAM3UPOBATh, OICHUBAThH, IPOBEPATh HA JOCTOBEPHOCTH U
00001maTh MHPOPMAIIUI0 XUMHUUECKOT0 XapaKTepa U3 pa3IMUHbIX HCTOUYHUKOB;

5) cdopmupOBaTE yMEHHs TPOTHO3MPOBATh IOCJIEJACTBUS CBOCH [ESTENBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB,;

6) chopmHpOBaTH TMOHMMAaHHE 3HAYMMOCTH JOCTHIKCHUH XUMHYECKOH HAayKH WU
TEXHOJIOTUH JUI pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

IlnanupyeMsble pe3yabTaThbl 0CBOEHHS 00111€00pa30BaTEeIbHOM IMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koa n HaumeHoBaHue
topmupyembIx
KOMIIeTEeHIM i

H.na}mpyeMble PE3YyIbTAThl 0OCBOCHUA TUCIHUIIIMHBI

Oo0mme

JAucuunanHapHbie

OK 01. Brioupats
CHOCOOBI pelIeHHs
3aja4

PO eCCUOHATTEHOM
JeSITEITBHOCTH
MPUMEHHUTENTEHO K
pa3INIHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTh K TpYyIy, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYA0II00ue;
- TOTOBHOCTH K AKTUBHOM NEeSATEIbHOCTH

TEXHOJIOTUYECKOW M COLMAJIBbHOM HAIpaBlIEHHOCTH,
CIOCOOHOCTh HHUIAUPOBATH, IUIAaHUPOBATh u
CaMOCTOSITENILHO BBIMIOJIHATH TaKyIO AESITEIbHOCTD;

- UWHTEpeC K pa3iudHbIM cepam npodeccruoHambHON
JeSITeIbHOCTH,

OBianenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
MO03HABATEJbHBIMH AeliCTBUSIMH:

a' 0a3oBble JJOrMYecKHe NelCTBHS:

- CaMOCTOSITEIbHO (dbopmynaMpoBaTh u
aKTyaJu3upoBaTh  IpoOJieMy, paccMaTpuBaTb €€
BCECTOPOHHE;

- YCTaHABJIMBAaTh  CYLIECTBEHHbIH  MPU3HAK  WIU
OCHOBAaHHS Ui CpaBHEHMs, Kilaccupukauum W
0000IICHHS;

- OMNpEeAeNsTh eIH AeITeIbHOCTH, 3a/1aBaTh MapaMeTPhI
nu KpI/ITepI/II/I UX OJOCTHUKCHUA,

- BBIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTHb KOPPEKTHBBI B JESATEIbHOCTH, OLIEHHUBATH
COOTBETCTBHUEC pe3yanaTOB neiasiaM, OILICHUBATh pI/ICKI/I
MMOCEACTBUI ACATECIBHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I peIHeHI/II/I
KU3HEHHBIX TIPOoOIIeM

- 0) 6a30BBIC UCCTIEAOBATENHCKUE JEHCTBUS:

- BJAJeTh HAaBBIKAMU Y4YeOHO-HCCIIEIOBATENbCKONW H
HpOCKTHOI\/'I JCATCIIBHOCTH, HaBbIKaAMH pa3pemeHI/I$I
npobiewm;

- BBISIBJIATH
aKTyaJM3UpOBaTh 3ajauy,

IMPUYNHHO-CJIICACTBCHHBIC CBs3H u
BbIZIBUT'AaTh THUIIOTC3Yy €€

- BJIAJIETh CUCTEMOM XUMHUYECKHX 3HAHHUM, KOTOpas BKIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKHUU DJIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0YKa aTtoMma, s-, P-, d-3JeKTpOHHbBIC OPOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD,
CTEIIEHb OKHUCIJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBINA 00BEM, YTIICPOIHBIN CKeNeT, (DyHKIIMOHATbHAS TPYIIIA,
paaukai, U30MepHUsi, U30MEPbl, TOMOJIOTHYECKUI psAJl, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOJ- M a30TCOAEPKAIIUE COCIUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BelecTBa (YTJICBOMABI, KUPBI, OCIKH),
MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISPHbIC
COCIMHEHUS, KPUCTAJUIMYECKAass pEUIeTKa, TUIbl XUMHYECKHX
peakuui (OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC, 9K30- u
SHAOTEPMUYECKUE, PpEaKUUd HMOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, BJIEKTPOJIUTUYECKAS
Jucconuanus, OKHUCJIUTEb, BOCCTaHOBUTENb, CKOPOCTh
XUMUYECKON pEaklud, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUsSI XUMUYECKOTO CTPOCHHUSI OpPraHMYECKHUX BEIIeCTB
A.M. bytnepoBa, Teopusi SJIEKTPOJUTUUYECKONU TUCCOIMAIUH,
nepuoauueckui 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH  S3bIK  XHUMHH,
(bakToNOrMuecKre CBEJACHHS O CBOMCTBAX, COCTaBe, MOMYyUYECHUU H
0€301acCHOM HCTOJb30BAaHUM BAXXHEHIIIMX HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATETbHOCTH
YEJI0BEKa;

- yYMETh BBISIBJISATh XapaKTepHble NPU3HAKM W B3aUMOCBS3b
M3YUYEHHBIX TTOHSATUH, MPUMEHSTh COOTBETCTBYIOIINE TTOHATHS TIPU
ONMUCAHUU CTPOCHUS U CBOMCTB HEOPTaHMUECKUX M OPTaHUYECKUX
BEIIIECTB U UX MPEBPAICHUH; BBISIBIISATH B3aUMOCBS3b XUMHUYECKUX
3HAHUM ¢  TOHATUSMH M TPEACTaBICHUSMU  APYrUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCTUHEHUN
MEKIYHAPOIHOTO CO03a TEOPETHUECKON U MPUKIATHON XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BAKHEHIIINX BEIIECTB (ITUIJICH, alleTUIICH,




pElIeHNs, HaXOAWTh apryMEHTHl Ui JI0Ka3aTeIbCTBa
CBOMX YTBEpXKJIECHUH, 3a7aBaTh I1apaMETPbl U KPUTEPUU
peleHus;

- QHAJIM3UPOBATh IIOJYUEHHBIE B XOJAE pELICHUSA
3aJa4d  pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSX;

- YMETb NIEPEHOCUTHb 3HAHHS B I03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;
- YMETb MHTEIpUpOBaTb 3HAHHA U3
MPEIMETHBIX 00IacTel;

- BBIIBMIaTbh HOBBIE MJIEHU, IIPEJIaraTh OPUIMHAIBHBIC
MIOJIXOJIbl U PELLICHUS;

- CIIOCOOHOCTH MX MCIIOJIb30BaHUS B [103HABATEIBHOM
U COLIMAJIbHOM IPAKTHUKE

Pa3HbIX

rIuuepud, ¢eHol, GopMalbIerusl, yKCycHas KHCIOTa, IJIMLHH,
yrapHpelii ra3, YIJIEKHCIIBIA Tra3, aMMHaK, TalleHas W3BeCTb,
HeraieHasi W3BeCTb, MUTbEBAas coJa U JAPYTHUX), COCTAaBISATH
(opMyIIBI HEOPraHMUECKUX U OPTaHUYECKHX BEIIECTB, YPABHEHUS
XUMHUYECKUX pEaKIHi, OOBACHATh MX CMBICT; IOJITBEPKIATh
XapaKkTepHbIE XUMHUYECKHE CBOIICTBa BEILIECTB
COOTBETCTBYIOUIMMHU 3KCIIEPUMEHTAMU M 3alUCAMHU YpaBHEHUU
XUMHUYECKUX PEAKIIUI;

- yYMETb yCTaHaBIIMBAaTh IIPUHA]JIEKHOCTD U3YYEHHBIX
HEOPraHWYeCKUX M OPraHWYeCKUX BEIIECTB K OIPEACIICHHBIM
KJlaccaM M TpynraM COE€IUHEHHH, XapakTepHu30BaTh UX COCTAB U
BAKHEWILIME CBOMCTBA; ONpPENENsATh BHJbl XUMHUYECKHX CBS3€l
(koBaJIeHTHasi, WOHHAsl, METAJUIMYECKas, BOJOPOJHAs), THIIBI
KPUCTAJIMYECKUX  PEIIETOK  BEIIeCTB;  Kilaccu(UIMpOBAThH
XUMHUYECKHUE PEAKIIUY;

- chopMUpOBaTh NPEJCTABICHUSA: O MAaTEPUAIBHOM EIHHCTBE
MHUpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOABL; O
MECTE U 3HAUYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIU
B 00€Cle4eHNH YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA: B PELICHUU
npobyieM  DKOJIOTUYECKOW, JHEPreTHMYeCKOM W MHIIEBOM
0€30MacHOCTH, B Ppa3BUTUHM MEAMIIMHBI, CO3/JaHUU HOBBIX
MaTepHajioB, HOBBIX MCTOYHHUKOB JHEPruH, B OOECHEeUeHUU
palMoOHaIbHOIO  MPUPOAOIOJIB30BAHUSA, B  (OPMUPOBAHUU
MHUpPOBO33PEHUSI M OOLIeH KyJIbTypbl 4YelloOBeKa, a TaKxke
HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS! K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CpeJIE;

- BJAJETh CHUCTEMON XMMHMUYECKHUX 3HAHWMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS  (JOMOJHUTEIBHO K CHUCTEME
MOHSTHI 6a30BOT0 YPOBHS) - U30TOIBI, OCHOBHOE U BO30YXKICHHOE
COCTOSIHME  aroma, TuOpuau3alMs aTOMHBIX  opOuTanei,
xumuueckast cBs3b ("P " wm "', kpaTHBIe CBS3HM), MOJISIpHas
KOHIIGHTpaLusl, CTPYKTypHas ¢opmyia, uzomMepus (CTpyKTypHas,
reoMerpuueckas (LHUC-TPAHC-U30MEPHUS), THUIBl XUMHYECKHX
peakuuii (roMo- ¥ reTeporeHHble, oOpaTUMble U HeoOpaTUMBIe),
pacTBOPHI (MCTUHHBIE, JIMCTIEPCHBIE CHCTEMBI),




KPUCTAJJIOTUAPATHI, CTENIEHb IUCCOLMALINU, TIEKTPOIN3, KPEKHHT,
pUGOPMUHT); Teopuun u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIIMEe B OCHOBE IMOHUMAaHUS
MNPUYUHHOCTHU u CUCTCMHOCTHU XUMHUYCCKUX HBHGHHﬁ,
COBpPEMEHHbIE MPEICTABICHUS O CTPOCHUH BEIIECTBA Ha aTOMHOM,
MOJICKYJISIDHOM W HAJIMOJICKYJIAPHOM YPOBHAX; MPCACTABJIICHUA O
MEXaHM3MaX XUMHUYECKHX peakuui, TepPMOJAMHAMUYECKUX H
KHHCTUYCCKUX 3dKOHOMCPHOCTAX HMX HNPOTCKAaHUA, O XUMHUYCCKOM
paBHOBCCHUHU, NTUCIICPCHBIX CUCTECMAX, q)aKTOJIOI‘I/I‘-ICCKI/Ie CBCIACHUA
0 CBOIICTBaxX, coCTaBe, MOJyUYeHUU U 0€30MaCHOM HCIOJIb30BAaHUU
Ba)KHEUIINX HCOPraHNYCCKUX U OPraHNYCCKUX BCUICCTB B 6I)ITy u
MPAKTUYECKOH  JESITETbHOCTH 4YENOBEeKa; OOMMX HayYHBIX
NPUHIUIIAX ~ XHMHYECKOTO  TMPOU3BOJACTBA (HA  TIpUMEpE
MPOU3BOJICTBA  CEPHOM  KUCJIOTHI, aMMHaka, MeETaHoIa,
nepepadoTKu HEPTH);

- yMeTb NPOBOAMTH pPACUYEThl MO XUMHUYECKUM GopMylaM H
YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM
¢busznyeckux BeIMYMH (Macchl, OO0beMa Tra3oB, KOJIUYECTBA
BEIIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJHMYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXKICHUI0 XUMHUYECKOW (HOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIH, €CIIU OJTHO U3 UCXOIHBIX BEIIECTB JAHO B BUEC
pacTBOopa € OIpPEIECICHHOW MAacCOBOM JOJIEM pacTBOPEHHOTO
BellleCTBA WJIM JaHO B H30BITKE (MMEeT MPUMECH); PacueThl
MaccoBOW WJIM OOBEMHOW JIOJNM BBIXOJA MPOAYKTA PEAKIIHH;
pacueTsl TerIoBOro 3¢dexra peakiuii, 00beMHBIX OTHOIICHUN
ra3os;

- yYMeTh BBIABIATH XapaKTepHbIE TMPU3HAKK UM B3aUMOCBS3b
HN3YYCHHBIX HOHﬂTHﬁ, IMPUMCHATHE COOTBETCTBYIOIIUEC IOHATHA IIPU
OTHMCAHUU CTPOCHUS U CBOWCTB HEOPTaHUYECKUX U OPTaHUYECKUX
BCIICCTB U UX HpeBpameHHﬁ; BBISIBJIATH B3AUMOCBSI3b XUMHNYCCKUX
3HAHUU C TIOHATUSMU U TIPEJCTABICHUSIMHU APYTUX MPEIMETOB JUIS
Ooylee OCO3HAHHOTO TIOHMMAaHHWSI ¥ OOBSICHEHHS CYIIHOCTH
MaTepUuaIbHOTO EIUHCTBA MHpA; UCIHOIB30BaTh CHUCTEMHBIE
XUMHWYECKHUEC 3HAHUA IS0 00BsICHEHHA W IMPOTrHO3UPOBAHHUA




SIBJICHUM, IMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETb UCII0JIb30BATh HAMMEHOBAHMSI XUMUYECKUX COCTUHEHUI
- MEXIyHapOJHOT'O COH3a TEOPETUUECKON U MPUKIAJHON XUMUU
U TPUBHAJIbHBIE Ha3BAHUS BEILLECTB, OTHOCSIIMXCSA K U3YUYEHHBIM
KJlacCaM OpPraHWYeCKMX U  HEOPraHWYECKUX  COEIUHEHUN;
UCTIOJIb30BAaTh XUMHUECKYIO CUMBOJIHKY JIJISl COCTABJICHUS (OPMYIT
HEOPraHWYECKHX BEIECTB, MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX,  COKpAIIEHHBIX W  CKEJIETHBIX)  (opmyn
OpraHMYECKUX BEIIECTB; COCTABIATH YPaBHEHHS XHMHUYECKHUX
peakuMii ¥  pacKpelBaTb HX  CYIIHOCTb:  OKHCIIHMTEIbHO-
BOCCTAHOBUTENIbHBIX ~ pEaKUuid  IOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OanaHca ATUX PEaKIHii; peakuii HOHHOTO OOMeHa
IIyTEM COCTaBJIECHUSI HUX TOJHBIX U COKPAIlEHHbIX MOHHBIX
YpPaBHEHUH;

- peakuuil THAPOIM3a, PEaKIHil KOMIUIEKCOOOpa3oBaHus (HA
npuMepe  THAPOKCOKOMIUIEKCOB — I[MHKA W aJIOMUHUSA);
MOATBEPXKJIATh XapaKTEpHblE XMMHYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOUIMMHU 3KCIIEPUMEHTAMU M 3alUCAMH YypaBHEHUMN
XUMHUYECKUX PEAKIUN;

- YMeTh KJIAacCU(HUIMUPOBATh HEOPraHWYECKHE U OpraHUYecKue
BEUIeCTBA M XMMHUYECKHE PEaKIUM, CaMOCTOSITENIbHO BbIOMPATh
OCHOBaHMS M KpUTEpUU s KIacCHU(UKALMU HU3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAaB M BaKHEWIINE
CBOICTBA BEIIECTB, IPUHAUIEKAIIMX K OIIPEIEICHHBIM KllaccaM U
rpynmnam COeAMHEHUN (IIPOCThIEe BELIECTBA, OKCHUIbI, THAPOKCUIBI,
COJIM; YTJIEBOJOPOJbI, MPOCThIe 3(UPHI, CIOUPTHI, (EHOIBI,
aJIbJIETU/Ibl, KETOHBI, KapOOHOBBIE KHCIOTBHI, CIOXKHBIE I(UPBHI,
JKUPBI, YTJIEBOABI, aMHHBI, AMHHOKHCIIOTHI, O€NKH); MPUMEHSTh
3HAHUS O COCTAaBE M CBOMCTBAX BEUIECTB ISl SKCIIEPUMEHTAIbHON
IIPOBEPKU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS
XUMHUYECKHX PEaKIUil M TNPOTHO3UPOBAHUS BO3MOXKHOCTEH HX
OCYLIECTBIICHUS,

- yMeThb NOJTBEp)KIaTh Ha KOHKPETHBIX MpHUMeEpax XapakTep
3aBUCUMOCTH  PEAKIIMOHHOM  CIIOCOOHOCTH  OpraHMYeCcKUX
COEJIMHEHUH OT KPaTHOCTH U TUIa KoBajeHTHOH cBsa3u ("CY"u""),

8



B3aMMHOIO BJIMSHHMS aTOMOB W TPYMNI aTOMOB B MOJIEKYJax; a
TaKXKe OT OCOOCHHOCTEH peajH3alii Pa3IUYHBIX MEXaHHU3MOB
MPOTEKAHUS PEaKIuii;

- YMeThb XapaKTEepPH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YKIE€HHOM COCTOSSHUM) U HOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuonoB Ilepmoanueckoit cucremsr J[.U.
MenzeneeBa U UX BaJIEHTHbIE BO3MOXKHOCTH, UCTIOIb3YS MTOHSATHS
"s", "p", "d-anmekTpoHHBIE" OpOMTANIN, SHEPreTHUECKHE YPOBHU;
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOHCTB XUMHUYECKUX
AIIEMEHTOB M 00pa3yeMbIX HMH COCJAMHEHUU IO MepHojaMm Hu

IPyIIIAM.

OK 02. Mcnonb3oBath
COBPEMEHHBIC
CpeACTBa IOKCKA,
aHanmu3a u
UHTEpIpETAIN
nH(GOPMAITUHU H
WHPOPMAITMOHHBIE
TEXHOJIOTUH JIJISI
BBITIOJTHEHHMS 32124
npodecCuoHaIbHON
JeSITeTEHOCTH

B o0macTi IeHHOCTH HAYYHOTO TIO3HAHHMS:

- c(hopMHUPOBaHHOCTH MUPOBO33PECHHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 O0IECTBEHHOH MPAaKTHKKU, OCHOBAHHOTO Ha THAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHUE A3bIKOBOM U YUTATEIbCKOU
KYJBTYPbI KaK CPEACTBA B3aUMOACHCTBUS MEXAY JTIOAbMH U
[IO3HAHUS MHUPA;

- OCO3HaHHWE [IEHHOCTH HAayYHOH! JeATeIbHOCTH,
TOTOBHOCTB OCYIIECTBIIATH MPOEKTHYIO U
HCCIEA0BATENBCKYIO IEATENbHOCTh HHIUBUYAIBHO U B
CpyIIE;

OgnasieHue yHUBEPCATbHBIMY Y4€OHBIMU TIO3HABATEIbHBIMU
IEUCTBUSIMU:

B) pabota ¢ nH(popmManue:

- BJIaJICTh HABBIKAMH MTOTYYCHUS] HHOPMAIIUH H3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHO OCYIIIECTBIISTh
MIOKCK, aHAJIN3, CUCTEMATU3ALIUIO U MHTEPIPETALHIO
nH(pOpPMaIUH Pa3IHYHBIX BUIOB U (POPM MpeICTaBICHUS;

- CO3/aBaTh TEKCTHI B PA3INYHBIX (hopMaTax C yIeTOM
Ha3Ha4YeHHS WH(OPMAIUH U TIEJIEBOI ayAUTOPUH, BHIOHpAst
ONTUMANTBHYI0 ()OPMY TIPEICTABIICHUS ¥ BU3YaIH3allHH;

- OIIEHHBATH JTOCTOBEPHOCTH, JIETUTUMHOCTh
nHpOpPMALIH, €€ COOTBETCTBHE IIPABOBBIM U MOPAIBbHO-
STUYECKUM HOpMaM;

- YMETh IJIAHUPOBATH U BBITIONHATH XUMHUYCCKHI SKCTIEPUMEHT
(mpeBpalLeHHs OPraHNYECKUX BELIECTB IPU HarpPEBaHMH, [TOJyYCHHE
STHJIEHA U U3YYEHHUE ero CBOICTB, KAUeCTBEHHbIE peaKkIui Ha
aNbJeTU b, KpaxMall, yKCYCHYIO KUCIIOTY; AeHATypalus OEKOB MpH
HarpeBaHuH, [IBETHBIEC PEAKMH OEJIKOB; IPOBOJUTDH PEAKIIX HOHHOT'O
oOMeHa, ONpeAessITh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUH
Ha CyJb(ar-, KapOOHAT- M XJIOPU- AaHUOHBI, HA KATHOH aMMOHUSI,
penaTh 3KCIEpUMEHTANIbHBIE 3a7a4d 10 TeMaM "MeTaiel" u
"HemeTamnpl") B COOTBETCTBUY C MIPaBUIIAMU TEXHUKH 0€30MTaCHOCTH
pu 00pallleHUH ¢ BEIISCCTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM;
MPECTaBISTh Pe3ybTaThl XUMHUYECKOTO IKCIIEPUMEHTa B JopMe
3aIllUCH YPaBHEHUI COOTBETCTBYIOLIMX PEAKUUH U (OPMYIHPOBAThH
BBIBOZIBI HA OCHOBE 3TUX PE3YyJIbTAaTOB,;

- YMETh aHaIM3UPOBATh XUMHUYECKYIO HH(POPMAILIHIO,
MOJy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTB MacCcoBOi HHpOpMaLUH,
cetb VHTEpHET U ApyTHE);

- BJIaJIeTh OCHOBHBIMU METOJIJaAMH HAYYHOTO NO3HAHUS BEIICCTB U
XUMHYECKUX SABIIEHUH (HabIIoAeHne, H3MEpEeHne, SKCIIEPUMEHT,
MOJIEIIMPOBAHUE);

- YMETh MPOBOJIUTH PacyeThl IO XUMUYECKUM hopMyIaM U
YpaBHEHHSIM XUMHUYECKHX PEAKIMI C UCTIONb30BaHHEM (PH3HMUECKHX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS ) Ta30B, KOJIMYECTBA BELIECTBA;
UCTIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JUISI IPUHSITUS PEIICHUH
B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BELLIECTBAMH U MX
MPUMEHEHUEM -YMETb CaMOCTOSTEIbHO IUIAHUPOBATH U IPOBOIUTD
XMMHUYECKUH dKCIIepUMEHT (MTOJyYeHHE W U3yUCHUE CBOICTB




- UCIIOJIb30BaTh CpeACcTBa MHYOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUHA KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPTaHU3aI[MOHHBIX 337134 C
coboienneM TpeOoBaHNM IPTOHOMUKH, TEXHUKH
0€301MacCHOCTH, TUTHEHBI, PECypCOCOCPEIKEHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH()OPMAIIMOHHOMN 0€301aCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUSI U 3AIUTHI
nH(popMaIuu, THHOPMAITUOHHOW OE30ITaACHOCTH JIMYHOCTH;

HEOPTaHWYECKUX U OPTaHUYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKITUU
YIJIEBOJIOPOJIOB Pa3IUYHBIX KJIACCOB U KUCIIOPOICOACPIKAIIIX
OpPTaHMYECKUX BEIIECTB, PEUICHIE YKCIIEPUMEHTAFHBIX 33/1a4 110
pacro3HaBaHUIO HEOPTAHUIECKIX M OPTaHMYECKUX BEIECTB) C
COOJIF0ICHUEM TIPaBUJI OE30IMaCHOTO OOpAICHHs C BEIECTBAMH U
1abopaTopHBIM 000pyIOBaHUEM, (HOPMYIUPOBATH IIETH UCCIICIOBAHHUS,
MPEIOCTABIISTE B Pa3IdHON (hopMe pe3yIbTaThl SKCIIEPUMEHTA,
aHAIM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCT;

- YMETh OCYIICCTBIISTH IIEJICHANPABICHHBIH MOUCK XUMHUECKOM
WH(GOPMAITUH B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas U yueOHO "HaydHast
JTUTEepaTypa, CpeCcTBa MacCOBON MH(pOpMAIHH, ceTh IHTepHET u
JpyTHUE), KPUTHUECKH aHATU3UPOBATH XUMHUYECKYIO HH(OpMAIHIO,
nepepabaThIBaTh €€ M UCIOIb30BaTh B COOTBETCTBUH C TIOCTABICHHOMN
y4eOHOM 3aadeit;

- BJIaJIETh CUCTEMOM 3HAHUI O METOJIaX HAYYHOrO TO3HAHMS
SIBJIEHUU MMPUPOJbI, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAyKaxX 1
YMEHHSIMH TPUMEHSATH 3TH 3HAHUS TIPU IKCTIEPUMEHTATHHOM
WCCIIEIOBAHNH BEIIECTB M JIJIsl OOBSICHEHUS XUMHUIECKUX SBICHUH,
HMCIOIINX MCCTO B IIPUPOAC HpaKTH‘ICCKOﬁ JCATCIIBHOCTU YCJIOBEKA U B
TIOBCETHEBHOM >KH3HU,

OK 04. 3¢pdexTuBHO
B3aUMO/EHCTBOBAThL U
paborath B
KOJUIEKTUBE U
KOMaH[JIe

- TOTOBHOCTb K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHUE HaBBIKAMHU yUeOHO-HCCIICI0BATEILCKOM,
MPOEKTHOM U COIIMAIBHOMN AESITEIbHOCTH;

OsnaneHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEVUCTBUSIMHU:

0) coBMeCTHas JIeATEIHBHOCTD:

- MMOHUMATh U UCHOJIb30BaTh IPEUMYIECTBA
KOMAaHJTHOM ¥ MHIUBUTyJIbHON pabOTHI;

- MIPUHUMATH IEJIM COBMECTHOU NEATeITLHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUSA I10 €€
JOCTHKEHHIO: COCTABIISATh IUIAH IEHCTBUN, PACIIPEIENATh
pPOJIH ¢ yI€TOM MHEHHUH YYaCTHUKOB 00CY)KIaTh Pe3yIbTAThI
COBMECTHOM padOTHI;

- KOOPJMHHUPOBATH U BBIMIOIHATH pA0OTY B YCIOBHSIX
peabHOT0, BUPTYAIBHOI'O M KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHS;

-YMETh IUIAHUPOBATH U BBITIOJHATH XUMUYECKUI SKCIIEPHMEHT
(TpeBpareHust OpraHNIEeCKUX BEIIESCTB MIPU HArPEBAHUH, TIOTyUCHUE
STUJICHA W U3YUYEHUE €r0 CBOMCTB, KAUECTBCHHBIC PEAKITUN Ha
aJbJICTH]IBI, KpaXMaJl, YKCYCHYIO KUCIIOTY; JIGHATypalust OEIKOB MpH
HarpeBaHUM, IBETHBIC PEaKIINU OEIIKOB; IPOBOIUTH PEAKIIUH HOHHOTO
00MeHa, ONPEe/IeIIATh CPEY BOJIHBIX PACTBOPOB, KAUCCTBCHHBIC PEAKIIUU
Ha cyibdaT-, KapOOHAT- U XJIOPU- AaHUOHBI, HA KATHOH aMMOHFUS,
peuiaTh 3KCIEPUMEHTAIbHBIE 3a7a4u 1o TeMaM "MeTamisl" u
"Hemeramibl") B COOTBETCTBHH C MPaBUIAMU TEXHUKH 0€30IaCHOCTH
MIpU OOpaIIeHNH C BEIIECTBAMU H JIa0OPAaTOPHBEIM 000pYA0BAHHEM;
MPEJICTABISATh PE3YIbTaThl XUMHUECKOTO IKCIIEPUMEHTA B hopMe
3aM¥CH YpaBHEHUH COOTBETCTBYIONINX PEaKIHii U hOPMYITUPOBATH
BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

-YME€Tb CaMOCTOSITEJIHO MNIAHUPOBATH U MPOBOJAUTH XUMUUECKUI
JKCIIEPUMEHT (ITOJIy9CHUE U N3yYCHUE CBOWCTB HEOPraHUYECKUX H
OpraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKITUHU YTIIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOEPKAILUX OPTraHUYECKUX BEUIECTB,
pelIeHNE 3KCIEPUMEHTANIBHBIX 33/1a4 10 PaCIIO3HABAHUIO
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB) C COOJIIOJICHUEM ITPaBHII
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- OCYIIECTBIIATH MMO3UTHBHOE CTPATETHYECKOE
MOBE/ICHUE B PA3IUYHBIX CUTYAIIHSX, MPOSIBIIATH TBOPUYCCTBO
1 BooOpakeHHe, ObITh HHUITHATHBHBIM

OgunajsicHUE YHUBEPCATbHBIMU PETYJIATUBHBIMU JICHCTBHIMU:
T') IpuHsATHE ce0sl U APYTHX JIOACH:

- MIPUHUMATH MOTHUBBI U apTYMEHTBI APYTUX JFOICH
MIPH aHAJIM3€E PE3YJIBTATOB NCATCILHOCTH;

- MPHU3HABATh CBOC MPABO U MPABO JPYTHX JIFOJICH Ha
OINNOKH;

- pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MHUP C ITO3UIHH
JIPYTOro 4ejaoBeKa

0e30macHOro 00paIeHus ¢ BEMECTBAMHU U JIA00PaTOPHBIM
obopyaoBanueM, (HOPMYIIUPOBATH IIEITH UCCIICIOBAHMS, TPEIOCTABIATh
B Pa3NYHON QopMe pe3yNbTaThl IKCIIEPUMEHTA, aHAIN3UPOBATh U
OIIEHUBATH UX JIOCTOBEPHOCTB;

OK 07.
CopnelicTBOBaThH
COXPaHCHHUIO
OKpY>Karollen cpeibl,
peCypcocOepeKeHuIO,
MIPUMEHATH 3HaHUS 00
M3MEHCHUU KIIMara,

B o6macTyt 5K0JIOTHYECKOr0 BOCTIUTAHHSI:

- c(hOpMHUPOBAHHOCTH YKOJIOTHYECKOH KYJIBTYPHI,
MMOHMMaHWE BIHUSHUS COIMANTBHO-YKOHOMHYECKUX MPOIIECCOB
Ha COCTOSIHME NPUPOJHOMN U COLIMANBHOM Cpelibl, OCO3HAHNE
II00AIBLHOTO XapaKTepa 3KOJOTHUYCSCKUX MPOOIIeM;

- IJIAHUPOBAHUE U OCYLIECTBICHHUE NEHCTBUN B
OKpY’KaloLlel cpeliec HA OCHOBE 3HAHMS LIeJIe yCTOMYMBOTO

- c(hopMHUPOBaATh MPEACTABICHHS: 0 XUMHUYCCKON COCTABIISAIONICH
eCTeCTBeHHOHay‘IHOﬁ KapTUHBI MHUpa, pOJId XUMHHU B [IO3HAHUN
SIBJICHU MPUPOJBI, B (DOPMUPOBAHUY MBILUICHHS U KYJIbTYPHI
JIMYHOCTH, e¢ (PYHKIMOHATHLHON TPaMOTHOCTH, HEOOXOTUMOM ISt
peleHHs MPaKTHUECKUX 3a/1a4 U KOJIOTHIECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 340POBBIO U IPUPOIHON Cpere;

- YMETh COOIOAATH MPaBHiIa SKOJIOTHUECKH IeNIeCO00pa3HOTOo

MIPUHLIUTIBI Pa3BUTHS YEIOBEYECTBA; MOBEJICHUS B OBITY U TPYAOBOM ACATENLHOCTH B IIEIISIX COXPAHEHUS
OepeKIIMBOro AaKTUBHOE HENPHUATHE NEHCTBUI, IPHHOCSIINX BpEN CBOETO 370POBbS U OKPY’KaIOIIeH MPUPOTHON CPEbI; yUUTHIBATH
MIPOU3BOJICTBA, OKpY>KaIoIlEN cpene; OTACHOCTH BO3JICHCTBHSI HA )KUBBIE OPraHU3MBI ONPEAETICHHBIX
3G PEKTHBHO - YMEHHUE MPOTHO3UPOBATH HEOJIAr ONPUSITHBIC BEIIECTB, TOHUMas CMBICIT MTOKAa3aTeNs MPeAeIbHOM TOIMyCTUMOIT
NeiicTBOBaTh B 9KOJIOTUYECKHUE TOCIEACTBUS MPEANTPUHUMAEMBIX IEHCTBHUM, | KOHIIEHTPAIUH;
Ype3BbIYaHBIX MpeIOTBpalIATh UX; - YMETH IPOrHO3HPOBATh, AHATTU3UPOBATh U OLIEHUBATH C
CUTyalUsIX - pacIIipeHre OIbITa AeSITEIbHOCTH dKOJIOTHYECKON MO3HULMI SKOJIOTHUECKON 0€30acHOCTH MOCIEACTBUS OBITOBOM U
HaIpaBJI€HHOCTH; MIPOM3BOCTBEHHOM IEATENFHOCTH Y€JI0BEKa, CBI3aHHOM C
- OBJIa/ICHUE HaBBIKAMH Y4E€OHO-UCCIIEA0BATEIbCKOM, nepepadOoTKON BEIIECTB; UCIIOJIb30BATh MOIY4YECHHbIE 3HAHUS IS
MIPOEKTHOM U COLMAIBHON IEATENBHOCTH; NPUHATHS TPAMOTHBIX PeIIeHUH IPoOIeM B CUTYALHUSIX, CBA3aHHBIX C
XUMUEH;
- YMETh OCO3HABATh OMMACHOCTH BO3ACHCTBUS Ha JKUBbIE
OpraHMu3MBbl ONPENIECICHHBIX BEIIECTB, IOHUMAas CMBICII TIOKa3aTes
MpeIeTbHON TOMYCTUMOMN KOHIIEHTPAILINH, U TIOSICHATH Ha IpUMepax
CMocOoObI YMEHBIIIEHHUS U MPEIOTBPAIICHAS UX BPETHOTO BO3IEHCTBUS
Ha OpPraHu3M YeJIOBeKa.
K 1.1. YMETh aHaJIU3UPOBATh XUMUYECKYI0 HH(POPMALIUIO, TOTYYaeMylo U3
Pa3pabarbiBath 1 Pa3HBIX ICTOYHHUKOB (CpeACTB MaccoBOM mH(popmannu, cetb HTEpHET
peaInu30BbIBaTh U IpyTHe);
COLIMANIBHO-
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KYJIbTYPHBIE IPOEKTHI
Y IPOTPaMMBl.

[IK 1.5. Omnpenensth
HIPUOPUTETHBIE
HaTpaBJICHUS
pasBUTHS COLUAIBHO-
KYJbTYypHOH
NeSITEbHOCTH.

- BJIAJICTh CUCTEMOI XUMHUYECKUX 3HAHU, KOTOPasi BKITFOYACT:
OCHOBOIIOJIArAOIIHE MTOHATHUS (IOMOJHUTEIBHO K CHCTEME TTOHATHI
0a30BOro ypoBHS)
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2. CTpyKTypa H cojiep:KaHue 0011e00pa3oBaTeIbHOM THCHHILTHHBI « XHMHSD»

2.1. OO06beM AUCUMILIMHBI U BUABI YUeOHOIi paboThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUTINHBI 78
B T.4.

OcHOBHOE coepxaHue 78
B T. 4.

TEOpETUIEeCKOe 00ydeHne 32
[IPAKTUYECKHUE 3aHSITUS 46
B T.4Y. KOHTPOJIbHBIE PaOOTHI

mabopaTOpHBIE 3aHATUS

[IpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 4
MPUKJIATHOT0 MOIYJIA)

B T. U.:

TeopeTudecKoe o0ydeHue 4
PAaKTUYECKUE 3aHATHS

mabopaTOpPHBIE 3aHATHS

IMpomexxyTounas arrectanus (1uddepeHHPOBAHHBII 3a4€T) 2
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2.2.

TemaTu4eckuil VIAH U cOiePsKaHUE IUCHUIIIUHbBI

HaumeHoBaHue Conep:xaHue yueOHOro MaTepuasa (0CHOBHOe U NMPodecCHOHATBLHO-0PUEHTHPOBAHHOE), JIA00PaTOPHbIE U Oo0bem dopmupyemble
pa3aenoB U TeM NpaKTHYecKHe 3aHATHS, TPUKIATHOH MOLY/Ib 4acoB KOMIIeTeHIN U
1 2 2 4
Beenenne HayuHnble MeTOIBI MO3HAHHUS BelECTB U XUMHYECKHUX ABJIeHUIl. 3HaAUeHHe XUMHHU P 0CBOEHHHU Npodeccuii 1
IIpakTuyeckue 3aHsaTHe 1 BX0IHOI KOHTPOJIB 32 KypC OCHOBHOM LIKOJIbI 1
OcHOBHOe coiepKaHue
Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa 4
Tema 1.1. OcHOBHOe coiepKaHue 4 OK 01
Crpoenne aToMOB  ITegpernueckoe 06yuenue 2
XUMHNUYCCKHUX
S IIEMCHTOB 1 CoBpeMeHHast MOJIENTb CTPOCHUS aTOMa. DJIEKTPOHHAS KOHPUTryparus aroMa. Kiaccudukamnust XMMIYECKUX HIIEMEHTOB
T — (s-, p-, d-a;memenThI). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTD. DICKTPOHHAS TPUPOIa XUMHUCCKOM CBSI3H. }
RS JJIeKTPOOTPHLIATENLHOCTh. KoBaneHTHas CBsI3b, €€ pa3HOBUAHOCTH M MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN M JOHOPHO- 2
akLenTopHbii). MoHHas cBsa3b. Metayuindeckas cBs3b. BogopoaHas cBs3b. MexMomeKyspHble B3aUMOJICHCTBUS.
M30TOT1BI, OCHOBHOE U BO30YKIEHHOE COCTOSIHHE aTOMa, THOPUAM3AIIHS aTOMHBIX OpOHTaIei.
I[IpakTH4eckoe 3aHATHE 2 2
Permenre mpakTHUECKUX 33JJaHUI HA COCTABJICHUE JIEKTPOHHO-TpaPUIecKuX POPMYIT AIeMEeHTOB 1-4 mepruooB.
Permenrie 3ajaHuii Ha MCTIOIb30BaHNE XUMUYECKON CHMBOJIMKH M Ha3BaHWH COEMHEHUI 110 HOMEHKIIATYpe
MCXKIYHApOJIHOro COro3a TeOpeTH‘IeCKOﬁ u HpI/IKHa):[HOP'I XUMHUHU U TPUBUATIBHBIX Ha3BaHUU JUJIA COCTaBJICHUS 2
XUMUYECKUX (POPMYIT IBYXaTOMHBIX COCTUHEHUH (OKCHIOB, CYyIb(QHIOB, TUAPUIOB U T.I1.) U IPYTUX HEOPraHUIECKUX
COETMHEHHI OT/IEIIEHBIX KIIaCCOB.
Tema 1.2. OcHOBHOe coiep:kaHne 2 OK 01
[leprosmieckuit TeopeTnueckoe 00y4denne OK 02
3aKOH W Ta0nuIa I 3 >
J1.11. Meneneesa pakTHYecKoe 3aHATHE
[Tepuoauueckas cucrema xumuieckux sneMeHToB /.M. Menneneea. @uznueckuii cmpica [leprnoanueckoro 3aKoHa
J1.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOHCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BELIECTB B COOTBETCTBHH C MOJOKEHHEM XMMUYECKOT0 AieMeHTa B [leproanueckoil cucreme. )

MupoBo33peHuecKkoe U HayuHoe 3HaueHue lepunoanueckoro 3akona .M. Menneneesa. IIpornossr JI.11. Menneneesa.
OTKpI)ITI/Ie HOBBIX XUMHNYCCKUX DJICMECHTOB.
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PerieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUH HA XapaKTEePU3aLUI0 XUMUYECKUX
HIIeMEHTOB «MeTayeckue / HeMEeTaJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCT U CPOJICTBO K
JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX IEKTPOHHBIM CTPOEHUEM U MOJO0KEHUEM B
[IEPUOIMYECKON CHUCTEME XuMUYecKuX emMeHToB JI.M. MenneneeBay.

Pazpnen 2. XuMnueckue peakumm

12

Tema 2.1. Tumer
XUMHUYECKUX
peakuuii

OcHOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKIMN C y4acTHEeM HEOpraHMuecKux BeulecTB. KonnuecTBeHHbIE
OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl 10 YPABHEHUSIM XUMHUUECKHUX
peakuuii. Mosb Kak €AMHNLIA KOJIMYECTBA BelecTsa. MomspHas Macca. 3aKOHbI COXPaHEHMsI MacChl U
HHEepruu. 3akoH ABoraapo. Mossipablil 00beM razoB. OTHOCUTENIbHAS [IJIOTHOCTD Ia30B.

Peakiiuy KOMIUIEKCOOOpa30BaHMsI ¢ y4acTHEM HEOPraHWYECKUX BELIECTB (Ha MpUMepe I'MIPOKCOKOMILIEKCOB
[IMHKA ¥ AJIFOMUHUA).

I[IpakTH4eckoe 3ansaTHe 4

CocTaBiieHHe ypaBHEHUH peakllnii COeITMHEHUS, Pa3NI0KEeHUs, 3aMeIIeHNs, 0OMeHa. Y paBHEHUS peaKIHii
rOpEHUs, HOHHOTO OOMEHa, OKHUCIICHU-BOCCTAHOBJICHUSI.

PacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U NIPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOTyKTa pEaKLUU COETUHEHHS, €CIH OJHO U3 BELIECTB JaHO B U30bITKE
W/WIN COAEPKUT IpuMecH. PacueT MaccoBoil nin 00beMHOI 10JIM BBIXOA MPOAYKTa PEaKIMi COSUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO0. Pacuer 00beMHBIX OTHOIIEHUH ra30B. PacueT Macchbl (00beM, KOJTMYECTBO
BEIIECTBA) MIPOAYKTA PEaKIUH, €ClIM OJJHO U3 BEIIECTB JaHO B BUJIE paCTBOPA C ONPEEICHHON MacCOBOM
0J1ei paCTBOPEHHOTO BEILIECTBA.

ypaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHMS. CTeneHb okruclieHus. OKUCIUTENb 1 BOCCTAHOBUTEND.
OKHUCITNTEIIFHOBOCCTAHOBUTEIIHHEIC PCaKknuu B MpUupoac, MpOMU3BOJACTBCHHBIX ITPOLECCaxX U
PKU3HCACATCIIBHOCTH OPraHUu3MOB. OKHCIUTETbHO-BOCCTAHOBUTEILHBIN NOoTCHIUAJI CPCIBI. CocraBieHue u
YPAaBHUBAHUC OKUCIIUTCIIBHOBOCCTAHOBHUTECIIbHBIX peaKuHﬁ MCTOJOM BJICKTPOHHOT'O Oananca. Tunuynkie
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJ'II/B PaCcTBOPOB U pacCIlJIaBOB coJIeii.

OK 01

Tema 2.2.
DJIEKTPOJIUTHYECKA
sl TCCOLMalns U

OcHoBHOE coaep:kaHne

Teopernueckoe o0yuenune

TeOpI/I}I SHCKTpOHHTquCKOﬁ Jucconuanum. Peakiimy HOHHOTO oomeHna. CocraBicHue peaKuHﬁ HOHHOI'O

OK 01

15




MOHHBIA OOMEH

oOMeHa MyTeM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
["unponu3 coneil. 3HaUeHHUE THIPOIN3a B OMOIOTMYEeCKUX OOMEHHBIX mporieccax. [[puMeHeHne ruipoivsa B
[TPOMBIIIIJICHHOCTH.

I[IpakTHYeckoe 3aHATHE 5

JlaGoparopHas pabota «Peakiuu ruipoian3a.
VccemoBaHue cpeibl paCTBOPOB COJICH, 00pa30BaHHBIX CHUIBHBIMU M CJIA0BIMH MPOTOIUTAMU, U UX PEaAKIIHA
C pacTBOpaMH Iesouu 1 kapOoHara HaTpusi. CocTaBleHHUEe PEeaKINil THIPOIU3a CONCH.

KonTponbHo-0000matonuii ypok. CTpoeHne BelecTBa U XUMUYECKUE PEaKIIHH.

Pazgea 3.

CTpoeHHe B CBOIICTBA HEOPTAHMYECKUX BelleCTB

24

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOE co/iep:KaHue

Teoperuyeckoe o0yueHue

[Ipenmer Heopranuueckoil xuMuu. Bzaumocssa3p Heopraunueckux BemecTs. Kinaccuduxanus
HeopraHuueckux BerecTB. IIpocTsie u cioxHble BeuecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHUbI,
'MJIPOKCUBI, KUCIOTHI, cosn). HoMeHKIaTypa u Ha3BaHWE HEOPraHMYECKUX BEILECTB UCXOMs U3 UX
XUMHAYECKON (POPMYITBI HITH COCTABICHNE XUMUYECKOH (DOPMYITBI MCXO/Is U3 Ha3BAHHSI BELIECTBA 110
MEXTyHapOAHON WIN TPUBUAJIILHOM HOMEHKIIATYPE.

Me:xmorexysipHble B3auMmozeicTsus. Kpucrannoruapatel. ArperatHble COCTOSIHUSI BELLIECTBA.
Kpucraanmnueckrue 1 aMopHbIe BelecTBa. THITbI KpUCTAIUIMYECKUX PEIETOK (ATOMHAs!, MOJIEKYJIIpHas,
MOHHAsI, MEeTaJNIN4YecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOM PEIIETKHU.
[ IprurHBI MHOTOOOpa3usl BEIIECTB.

CoBpeMeHHbIE MPEACTABIIEHUS O CTPOEHUU TBEPJIBIX, )KUJIKHUX U ra3000pa3HbIX BemiecTB. JKuaKue KpucTauibl.

[IpakTHuyeckoe 3ansitue 6

Perienue 3a1a4 Ha pacueT MacCOBOM 10U (MAcChl) XUMHUYECKOTO 3JIEMEHTA (COeTMHEHNS) B MOJIEKYJIe
(cmecn). Penienne npakTuueckux 3aJaHuii 1o Kiaccuukaiy, HOMEHKIAType U XUMUYECKUM GopMyiaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (HAa3bIBaTh U COCTABIATH (POPMYJIIBI XUMHUUECKUX BELIECTB,
OIpeNIeNIATh IPUHAIIEKHOCTD K KJI1accy).

OK 01
OK 02

VcTounuku xumuuyeckol wuHpopmanuu (HaydyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelCcTBa MacCOBOIl
uHpopmanuu, cetb HWHTepHer u apyrue). [lowck wuH(popMmManMu 1O Ha3BaHMAM, HJIEHTH(UKATOpaM,

CTPYKTYpPHBIM (popmysiam.
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Tema 3.2. ®uszuko- |(OCHOBHOE coep:KaHue 12 OK 01
XUMITICCKAC Teoperuueckoe o0yuenne 6 OK 02
CBOICTBa =
CODLAHIICCK MeTaibl. OOuue pusnueckre 1 XuMu4eckue cBoNCcTBa MeTaioB. CriocoOb! nonydeHus. 3HaueHue METaJJIoB
HEOPTaHUYECKUX
e pecm I HEMETAJVIOB B IPHUPOAE M >KU3HEAEATEIbHOCTH 4YelloBEKa M opraHu3moB. Kopposus MmeramuioB: BUIBI 2
B KOPpO31H, CIIOCOOBI 3aIIMTHl METAJJIOB OT KOPPO3HUH.
Hemetamnpl. O0mue ¢puznyeckue 1 XMMUYECKHe CBOMCTBA HEMETauIoB. TunuuHele cBoiicTBa MetamuioB 1Y -
YII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeAMHEHUH HeMeTaoB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB| 2
B [IPUPOJIE.
XMMUYecKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCUOB, THAPOKCUIOB, KUCIOT, COJIEH
U 71p.). 3aKOHOMEPHOCTU B U3MEHEHMU CBOWCTB IPOCTBIX BEILECTB, BOJAOPOAHBIX COCAUHEHUH, BBICIIUX| 2
OKCHJIOB U TUJIPOKCHIOB.
IIpakTH4eckoe 3ansATHE 7 6
CocTaBiieHHEe YPaBHEHUI XUMUYECKUX PEAKIUN ¢ y4acTUEM MPOCTHIX U CII0KHBIX HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAUNIOB MU aM(OTEPHBIX 3JIEMEHTOB; HEOPraHHMYECKUX KHCIOT, OCHOBAHUU H
aM(pOTEepPHBIX THUIPOKCUIOB, HEOPTAHMUECKUX COJIeH, XapaKTepU3yIOIINX UX CBOICTBA. 4
Perienre mpakTUKO-OPHUEHTHPOBAHHBIX TEOPETHUECKUX 3a/IaHMI HAa CBOMCTBA M MOJYyUYECHHUE HEOPTaHUYECKUX
BEIIECTB.
JlabopaTopHble 3aHATHSA 2
JlaGopaTopHas pabota «CBOICTBa METAIIJIOB M HEMETAIIOBY.
ccnenoBanue GU3NYECKUX U XUMUYECKUX CBOMCTB METAJJIOB M HEMETAIUIOB. PeleHne sKkcrnepruMeHTaIbHbIX,
3a/1a4 [0 CBOMCTBAM XMMHYECKHM CBOICTBaM META/NIOB U HEMETAJJIOB, MO PACIIO3HABAHUIO U IOJIYYEHUIO 2
COCTMHEHHI METaJlIOB U HEMETAJIIOB.
Tema 3.3. OcHoBHOE coepraHue 3 OK 01
[IponssoscTBo Teopernuyeckoe o0yyenne 2 OK 02
HEOPTraHUYECKUX
seiecTB. 3HAUCHHE OOmue mnpeacTaBIeHUs O MPOMBIIIICHHBIX CHOCO0ax TMOJNYYeHUS XUMHUYECKHUX BEIIECTB (HAa MpuUMepe
. HMeﬁeHMe 5 |[IPOM3BOJICTBA aMMHaKa, CEpHOI KUCIIOTHI). 2
p UepHas u nBeTHast MeTaiutyprus. [IpakTndeckoe MprUMEHEHUE AIIEKTPOIIN3a JJIs OyYeHHUs [ISTOYHBIX,
OBITY U Ha
[[eTOYHO3EMETbHBIX METAJNIOB U alfoMUHUs. CTEKII0 U CHITMKATHAs IPOMBIIIIEHHOCTh. [IpobieMa 0TX010B 1
[TPON3BOICTBE MOOOYHBIX MPOTYKTOB.
IMpakTHyeckoe 3ansaTe 8 1
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Pemienrie MpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUN O POJIM HEOPraHWYECKOW XHMMHUU B Pa3BUTHH MEAUIIMHBI,
CO3/JaHUM HOBBIX MaTEpPHAIOB (B CTPOUTEIBLCTBE U JIp. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHUKOB

SPHEpruu (aJbTepHATUBHBIE UCTOYHUKMU SHEPIUHU) B PELICHUM MPOOJEM 3KOJIOTMYECKOM, SHEpreTHYecKod U 1
MTUIIEBOI 0€30MacHOCTH.
KonTtposbHO-00001maronuii ypok. CBOMCTBa HEOPTaHMYECKUX BEIIECTB. 1
Pasnea 4. CTpoeHne M CBOMCTBA OPraHU4YeCKUX BellecTB 28
Tema 4.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccupukauus, —|Teopermueckoe oGyuenne 2
CTpPOEHHE U
HOMEHKJIaTypa .
A —— [IpenmMeT opranuyeckoil XxuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKHUX BEIIECTB.
- XUMHUECKOe CTPOEHHE KaK MOPSAJOK COEAUHEHHs] aTOMOB B MOJIEKYJIE COIVIACHO UX BaleHTHOCTH. OCHOBHBIE
[10JI0’KEHUS TEOPUU XUMUUECKOI'0 CTPOEHUSI OpraHn4ecKkux coennHeHui A.M. bytnepoBa. YriaepogHslii ckeneT
OpraHUYecKOi MOJICKYJIbl. MOIEKYISIpHbIE W CTPYKTypHbIC (pa3BEpHYThIC, COKpAICHHBIC) XUMHUYECKHE| 2
(dopMysbl. 3aBUCMMOCTh CBOHCTB BEIIECTB OT XHMHYECKOTO CTPOEHHsI MOJIEKYNI. M3oMepust u H30MephI
(cTpyKTypHas, reomeTpuuecKkas (Luc-TpaHc-uzomepus). KpaTHocTe XUMHUYECKOH CBA3H.
[lonsatne o ¢yHKOMOHANbHOM rpynme. [lpuHIMNBI KiIaccupUKaMKM — OPraHUYECKUX  COCAHMHEHUH.
Me:x1yHapoHasi HOMEHKJIATypa U NPUHLIMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEAMHEHHH.
IMpakTuueckoe 3ansaTue 9 2
HomeHnknatypa OpraHu4eckMx COEAMHEHMH OTAENbHBIX KJIacCOB (HACBHIIICHHbIE, HEHACBIIIEHHbIE WU
ApOMaTHYECKHUEe YTJIEBOJOPOIbI, CHHUPTHI, (EHOJBI, AIbJETUAbI, KETOHBI, KapOOHOBBIE KHCIOTBI U Jp.)
CocTaBiieHHE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHM4YeCKUX BELIECTB OTAENbHBIX KJIACCOB, 2
MCTIOJIb3YS UX Ha3BaHMsI [0 CUCTEMAaTHUECKOM HOMeHKIaType. PacueTsl npocteiiieit popMyiibl opraHu4ecKoit
MOJIEKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTana (B %).
OcHOBHOE coepxxaHue 12 OK 01
Teopernuyeckoe o0yuenune 8 OK 02
Tema 4.2. . .
Croiicraa @DU3NKO-XMMUYECKUE  CBOWCTBA  OpPraHUYECKHX  COEIMHEHUI OTJENBHBIX  KJIACCOB (ocobeHnHocTH
T —— Kjaccu(ukanum M HOMEHKIIATYpbl BHYTPH KIIacca; rOMOIOTHYECKHA psjl 1 obmast Gopmyna; U30Mepus;
COCTHHEHT (bu3nyecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYECHHS]):
- IPEENIbHBIE YIIIEBOAOPObI. [ OpeHne MeTaHa Kak OJJMH U3 OCHOBHBIX HICTOYHHKOB TEIUIA B IPOMBILIUIEHHOCTH
1 ObITy. CBOMCTBA IPUPOHBIX YTIIEBOJOPOJIOB, HAXOKICHHE B IPUPOJE U MPUMEHEHUE aJIKaHOB; 2
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- HCIIPECACIBbHBIC 1 apOMAaTHYCCKUEC YTIICBOAOPOIbI. HOHI/IMepI/ISaHI/IH OTHUJICHA KaK OCHOBHOC HaIIpaBJICHHUE €TO
M CIIOJIb30BaHMA. FOpeHI/Ie AllCTUWJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O IJIAaMCHU IJISI CBAPKU U PC3KU
MCTAJIJIOB,

- KHCJIOPOJICOACPIKAIIIE COSAMHEHUS (CITUPTHI U MPOCTHIC APUPHI, PEHOJIBI, aTbJACTH I U KETOHBI, KAPOOHOBHIE
KHCIIOTHI M UX TPOU3BOIHBIC). [IpakTHUeckoe mpuMeHEeHNE STUIICHTJIMKOIIS, TIIniepuHa, ¢peHomna. [Ipumenenne
(dhopmaiibierua, areTanbAeru/1a, YKCYCHOM KMCIIOThI. Mbljla KaK COJIM BBICIITMX KapOOHOBBIX KUCIOT. Mororue
CBOMCTBA MbIJIA;

- a30TCO/IePIKaIINe COSAMHEHUS (AaMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).

Knaccndmxaunﬂ 1 OCOOEHHOCTH OpraHu4YCCKHuX peaKHHI;'I. PeaKLII/IOHHLIe LHCHTPHLI. Pa,Z[I/IKaJ'ILI. HepBOHa‘laJ'IBHBIe
IIOHATUA O TUIIAX U MEXAaHU3MaX OPraHu4CCKuX pCaKHI/If/'I.

[IpakTuyeckoe 3ansitue 10

Pemenue nenoyvek npeBpameHnii Ha TeHETUYECKYIO CBA3b MEKY KJIACCaMHU OPTaHUYECKUX COCIUHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCAUHEHUN 110 TPUBUAIBHON MIIM MEXKTYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKIAType. Penienre pacueTHBIX 3a7ja4 110 yPaBHEHUAM PEAKLUH C y4acTUEM

JlabGopaTopHble 3aHATHUS

JlaGoparopHas padota «IlomyueHue 3TuIeHA U U3YYEHUE €TI0 CBOWCTBY.

[Tomyuenue >THICHA U3 ATaHOJA B 1a00OPaTOPUU U U3YUYEHHUE €T0 (PU3UIECKUX U XUMUUECKIX CBOWCTB.
CocraBieHre peakluii MpUCOeAMHEHUS U OKUCIIEHUS Ha IPUMepe dTUJIeHa. Perenne pacueTHbIX 3a1a4 ¢
MCII0JIb30BaHNEM ITUIOTHOCTH T'a30B 10 BOJOPOAY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEIIECTBA B
YKU3HEIEATEIbHOCT
1 4eJI0BeKa.
[Ipon3BOACTBO U

OcHOBHOE coacpkanue

Teopernueckoe o0yuenune

brooprannueckue coenuHenus. [lpumenenne u 6uonoruyeckas poib yriaeBogoB. OKUCIeHHe yIiIeBOAOB -
MCTOYHUK SHCPIrUM )KMBBIX OPraHU3MOB. Oo0nactu MMPUMCHCHUA aMUHOKHCJIOT. HpeBpameHHﬂ O€eJIKOB NI B
opranusMme. buonornyeckue ¢pyHkuun 6eiaxoB. buonornueckue QyHKIUN KUpoB. Posib opranndeckoit XuMmuu
B pellieHUH MpobieM MUIEeBOil 0€30MacHOCTH.

OK 01
OK 02

[IpUMEHEHNE
OpPraHUUYECKUX
BEILIECTB B
[TPOMBIILIJIEHHOCTH

HyxienHoBbIe KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykineoTun0B. CoctaB HykjIenHOBbIX kucioT (JAHK,
PHK). Posib HyKJI€MHOBBIX KHCIIOT B KU3HEAEATEIBHOCTH OPraHU3MOB.
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[Ipon3BOICTBO OpPraHMYECKHX BEIIECTB: MPOU3BOJICTBO METaHoJsa, mepepaborka HedTu. [lommaTHiieH Kak
KPYIMHOTOHHQ)KHBIM IPOAYKT XMMHUYECKOro mnpou3BoacTBa. llpumenenue ostunena. IlpousBoacTtBo u
[IPUMEHEHUE KayuyKa U PE3UHBI.

CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe NCIoIb30BaHNE BOJIOKOH.
CHUHTeTHYECKHE TUICHKU: U30JISUs U1 IPOBOIOB, MEMOpPaHbI JUIsl ONPECHEHUS BOJIbI, 3AIIUTHBIC IJICHKU IS

ABTOMOOWJICH, TUIACTBIPU, XUPYPru4YecKrue MOoBs3KM. HOBbIE TEXHOIOTUU JalbHEHIIEr0 COBEPIICHCTBOBAHMS 2
[TOJINMEPHBIX MATEPHAJIOB.
Posib OpraHMYecKol XMMHUHU B PEIICHHH MPOOJIEM IHEPreTH4ecKoil 0e30MacHOCTH, B Pa3BUTUU METUIIMHBI,
CO3/1aHUH HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB YHEPIHH (AIbTEPHATUBHBIE UCTOYHUKU YHEPTHUH).
I[IpakTHyeckoe 3ansaTue 11 2
PenieHne NpakTUKO-OPUEHTUPOBAHHBIX 3a/laHNUM 110 COCTABIEHUIO XMMUUECKHUX PEAKIIMNA, OTPaKAIOIIUX
XUMHAYECKYIO0 aKTUBHOCTh OPTaHMYECKUX COSAMHEHHH B Pa3JIMUHBIX cpefax (MPUPOIHBIX, OMOIOTHIECKUX, 2
TEXHOTCHHBIX ).
KoHTponbHO-00001matonmii ypok. CTpykTypa U CBOMCTBAa OpraHMUECKUX BEIIECTB. 1
Paznea 5. Kunernueckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peakuui 12
Tema 5.1. OcHOBHOe coiep:KaHue 2 OK 01
Kunernyeckue Teoperuyeckoe ody4uenue 1 OK 02
3aKOHOMEPHOCTH =
DOTCKAHIS Xumnueckue peakiuu. Kinaccupukaus XuMHUYeCKUX peakluii: no ¢pa3oBoMy cOCTaBy (TOMOTe€HHbIE U
Xlli)IMI/IIIeCKI/IX reTeporeHHbIe), 110 UCIOIb30BaHUIO KaTanu3aTopa (KaTaluTUYeCKUe U HEKaTATUTUYECKHE).
ekt CKOpPOCTb peakIlii, €€ 3aBUCUMOCTb OT pa3IMYHbIX (DaKTOPOB: MPHPO/IBI PEArMPYIONIUX BEIIECTB,
peat KOHLIEHTPALlMU pearupyronnx BEeUlecTB, TeMneparypsl (rpasmwio Bant-I'odpda), miomaau peak iuoHHON 1
[MOBEPXHOCTHU, HAJIMYMS KaTanu3aropa. Poiib kaTanu3aTopoB B IPUPOIE U IPOMBIIITIEHHOM IIPOU3BOCTBE.
OHeprus akTUBalMU. AKTUBUPOBaHHBIN KoMmIuieke. Katanuzatopsl u katanus. Ponb karanuzaTtopoB B
[IPUPO/IE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
[IpakTHyeckoe 3ansitue 12 1
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l3ydeHne 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIMU OT KOHIEHTPAIMHA PEarupyoNMX BEIIECTB H
TEMIIEPATYPHI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGoparopnast pabota «OrmnpeneicHne 3aBUCHIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMH Pearupyromux

BeniecTB». lMccienoBanne 3aBUCUMOCTH CKOPOCTH pPEaKLMM OT KOHLEeHTpauuu. OnpenesneHue KOHCTAHTBI 1

CKOPOCTH peakiuy rpauaeckuM MEeTOAO0M.

2. Jlabopatopnas pabota «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH peakluy OT Temreparypb». VccienoBanue

3aBUCHMOCTH CKOPOCTH PEAKIMH OT TEMIIEpaTyphl. Pacuer sHEpruu akTUBALIMK PEaKLUU.

Perienne NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHaIU3 (PAKTOPOB, BIUSIOIIMX HA U3MEHEHUE CKOPOCTH

XUMHYECKON PEaKIUu.
Tema 5.2. OcHOBHOe co/iep:KaHue 2
TepMoHaMIiect Teopernyeckoe oGydenme 1 OK 01
© SAKOHOMCEPHOCTH Krnaccudukanus XUMHYECKUX peakiUii: 1o TeroBoMy 3¢ddexry (3K30TepMuuecKue, SHI0TEPMUIECKUE), 110 OK 02
HPOTCKAMHA obpatumocTH (0OpaTumbie U HeoOpatumbie). TernoBbie A3PPEeKTH XUMHUECKUX peakiuil. TepMoxuMudeckne
NHMITHCCIX ypaBHeHHs. OOpaTUMOCTh peakuuil. XMMHUYECKOe PaBHOBECHE M €r0 CMEIEHHE O] ACHCTBUEM pa3IMYHbIX
ng:{l(l)l;gcne (akTOpOB (KOHIICHTpALMsl PEareHTOB WM MPOAYKTOB DPEaKLWH, JaBJICHHUE, TeMIIepaTypa) IUIsl CO3TaHHS 1

ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUUECKUX ITPOLIECCOB.
XHMHTHCCIIX [TonsiTrie 00 sHTaNBNUU U 3HTponuu. JHeprus I'mboca. 3akon ['ecca u cneacteust U3 Hero. Posb cmemienus
PEAKIUIH paBHOBECHSI B TEXHOJIOTHYECKHX ITpOLeccax.

IIpakTnuyeckoe 3ansitue 13 1

[Tpuniun Jle llarense. Bnusinue pa3nnyabix (akTOpoB HA U3MEHEHUE PABHOBECHSI XUMUUYECKUX PEaKLUH.

3aKoH JEMCTBYIOIIMX MAacC M KOHCTaHTAa XMMHUYECKOrO0 paBHOBecHs. PacueThl paBHOBECHBIX KOHIIEHTpAIUi

[pearupyromux BeUecTB U MPOIyKTOB peakiuil. PacueTs TernaoBoro s dexra peakuuu.

Pemienue mpakTHKO-OPUEHTUPOBAHHBIX 33/IaHUN Ha npumeHeHune npuHiumna Jle-Illatense mid HaxoxaeHUs 1

HaIpaBJICHUs] CMEIEHUS] PABHOBECHS XMMHUYECKOM peakuuu U aHaiu3 (PaKTOpOB, BIMSAIOUIMX HA CMEIIECHHE

XMMHYECKOIO PABHOBECHS.
Pasnean 6. /{ucnepcHble cCUCTEMBI 10
Tema 6.1. OcHoBHOE coaep:kaHue 3 OK 01
JlucnepcHbie TeopeTnyeckoe ofyuenue 1 OK 02
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CHUCTEMBI U JucniepcHbie cucteMbl. Komonaneie cucteMbl. ICTUHHBIE paCTBOPBI. OK 07
(akTopsl NX PacTBOopeHne Kak (pusuko-xumudeckuid mporecc. PactBopel. CrnocoObl NpPUTOTOBICHHS PAacTBOPOB.
YCTOWYMBOCTH PacTtBoprMocTh. MaccoBasi [10Ji1 pacTBOPEHHOro BemlecTBa. [IpenenbHO AOMyCTUMbIE KOHIIEHTpPAMU U UX
MCTIOJIB30BAHUE B OIICHKE HKOJIOTHIECKON Oe30MacHOCTH.
Knaccudukanus qucnepcHbIX CUcTeM 1o coctaBy. CTpoeHue u (GakTopbl yCTOMUMBOCTH AUCIIEPCHBIX CUCTEM.
PacriosHaBaHuEe HMCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TpyOoaucmepcHbix cucteM. CTpoeHue
Munesibl. PacceBanue cBeta mpu MPOXOXKACHUHU CBETOBOIO MydyKa Yepe3 ONTHUECKU HEOJHOPOAHYIO CPedy
(o dexra Tungans).
I[IpakTHyeckoe 3anaTue 14
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB.
PemieHre npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUil Ha JAUCIEPCHBIE CUCTEMBI, UCIOJb3YEMbIE B
OBITOBOM U TPOU3BOJICTBEHHON JEATEIHLHOCTH YENOBEKa, C TMO3UIUI IKOJIOTUYECKON Oe30MacHOCTH
[TOCJICACTBUM U IPaMOTHBIX PEIIEHUHN IPOOJIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coepxaHue OK 01
Vccnenosanne JIaGopaTopHbIe 3aHATHS OK 02
CBOICTB
HCHEDCHAIX JlaGoparopHas pabota «IIpuroroBieHue pacTBOPOBY.
?HCTGI\IZ LI WX [IpurotroBneHne pacTBOPOB 3a/IaHHON (MOJIIPHOM ) KOHIIEHTPALMH (C TPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMHU ), OTIPEJIEIEHUE CpeJibl BOJAHBIX PaCTBOPOB.
uAeHTU(DUKAITIH
JlaGopatopHas pabota «MccienoBaHue AUCIEPCHBIX CUCTEM.
[IpuroToBneHue 1 N3y4eHHe CBOMCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BHIOB: CYCIIEH3UH, SMYJIbCUH,
KOJUIOMIHOTO pacTBopa. CpaBHEHNE CBOMCTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISBIIEHUE OCHOBHBIX
pa3Inuuil MEXIy HUMH.
Pasznen 7. KauecTBeHHBbIE peakiuM O0HAPY/KEHUSI HEOPraHMYECKUX U OPraHNYeCKUX BellecTB
Tema 7.1. OcHoOBHOE coaep:kaHue OK 01
Obnapysxenne IpakTHyeckoe 3ansitue 15 OK 02
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Heopranuueckux  [KauecTBeHHbIE XMMHUYECKUE PEAKINH, XapaKTepHbIe Ji1 0OHAPYKEHUSI HEOPTaHUYECKUX BELIECTB (KAaTHOHOB
KaTUOHOB U 1 aHnOoHOB). COCTaBIeHHE ypaBHEHUN peakunii oOHapyx eHus: kKaTuoHoB [—VI rpynm u aHMOHOB, B T.4. B
AQHUOHOB MOJIEKYJISIPHOM M HIOHHOU (hopMax.
Peakiiuy 0OHapyKEHUsI HEOPTaHUYECKHX BEIIECTB B PEAJIbHBIX 00BEKTaX OKPYIKAIOIIEH CPE/Ibl.
JlabopaTopHble 3aHATHS
O6HapyxeHne HeOpraHu4ecKuX BeuecTB (KaTHOHOB [—VI rpymm uian aHMOHOB) € UCOJIb30BAHUEM
KaueCTBEHHBIX AHAJTTUTUYECKUX PEAKLIMM.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JJaboparopHast paboTa « AHAIUTHYECKUE peaKui KaTuoHOB [—VI rpymm».
[IpoBeeHNE KaUeCTBEHHBIX PEAKIINil, UCIIONb3YEMBIX JJisi 0OHApYKEHUS KATHOHOB | rpynmbl (Kamnus, HaTpus,
Marausi, aMMoHusl), Il rpynnel Ha npumepe 6apus, 111 rpynnsl - cBunua, IV rpynnel - antoMunust, V Ipymnisl -
kenesa (11 u 1), VI rpynmes! - Hukens. Onucanve HabII0JaeMbIX SIBICHUN U COCTaBICHHE XMMHUECKHUX
peaKuuid.
2. JlabopaTopHas paboTa « AHATUTHYCCKHE PEAKIIUN AaHHOHOB.
[IpoBeneHNe KaueCTBEHHBIX PEaKIINii, UCIIOIb3YEMBIX Il OOHAPYKEHHsSI aHMOHOB: KapOoHara, ¢ocdara,
cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onrucanre HaOIIOAAEMBIX SIBICHUH U COCTaBIICHUE
XUMUYECKUX PEAKLUH.
Tema 7.2. OcHoBHOE coepraHue OK 01
ObHapyxenue IIpaxTuueckoe 3ansitue 16 OK 02
OpPraHUYECKUX
serecTs KayecTBeHHbIE XUMUUECKUE PEaKIUH, XapaKTepHbIe 115l OOHApYKEHUsI OTAEIbHBIX KJIACCOB OPraHUYECKUX

OTJCJIBbHBIX KJIIaCCOB
C UCIIOJIb30BaHUEM
Ka4CCTBCHHBIX
peakuui

COEMHEHMI: (EHOJIOB, alb/IErHI0B, KpaxMaia, YKCyCHON KUCIOThl, aMUHOKHCIIOT U Ap.
JleHaTypauus O€JIKOB IPH HarpeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.
CocTaBiieHHEe KaYeCTBEHHBIX peaklnuii 0OHapyKEHHs] OPraHUYECKUX COETMHEHUI OTAENbHBIX KJIacCOB.

JlabopaTopHbIe 3aHATHS

OOHapyxeHne OPTaHUYECKUX COSTMHEHUN OTJENbHBIX KIIACCOB.
JlaGopaTopHas paboTa Ha BEIOOD:
1. JTaboparopHas pabota «KadecTBeHHbIE peaKlIUU Ha OTJENbHBIE KJIACChl OPTaHUYECKHUX BEIIECTBY.
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[IpoBeieHNE KaUeCTBEHHBIX PEAKITU, HCITOJIb3YEMBIX JJIsT OOHAPYKEHHUS OPTAaHUYCCKUX BEIISCTB Pa3InIHBIX
KJIACCOB: (DCHOJIOB, AJIBJICTHIOB, KpaxMaia, YyKCYCHON KUCIIOThI, aMUHOKHCIIOT, OeNKOB U Ap. Onrcanue
HAO0JII0IaEMBIX SIBJICHHH M COCTABJICHUE XUMUYCCKUX PCAKIIUN H/MIIA CXEM.
2. JlJaboparopHnas pabota «KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTUHEHHH MO (PYyHKITMOHATHHBIM
rpynmnamy». [IpoBeficHre KaueCTBEHHBIX PEaKIIMHA, UCTIOIb3YEMbIX JIJIS PACIIO3HABAHUS OPIaHUYSCKUX BEIECCTB
OTJICBHBIX KJIACCOB MO ()YHKIIMOHATBHBIM IPYIIIaM: Ha IPUMEPE aMHHOKHCIOT U KapOOHOBBIX KUCIIOT,
CIIUPTOB M (PCHOJIOB, AJIBJICTHI0B U KeTOHOB. OnricaHne HaOJI0IaeMbIX SIBJICHHH U COCTABJICHHE XUMUYECCKHX
€aKIMI W/UIH CXEM.

[IpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (CoMepPKaHue MPUKJIATHOTO MOIYJIs1)
Pasgea 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOe co/iep:KaHue 4 OK 02
OK 04
Xumust B ObITy U I[IpakTHyeckoe 3ansaTue 17 4
[IPOU3BOJICTBEHHOU = = = OK 07
CATENLHOC JKojoruueckasi 0e30MacHOCTh MOCIEACTBUI OBITOBOW U IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEIIOBEKa, 2 K 1.2:2.1
ATCIBbHOCTHU o o L, L.
a CBsI3aHHAA C Hepepa60TK0H BCUICCTB, IIOUCK U aHaJIM3 XUMHYCCKOU HHq)OpMaHHH H3 pa3JIMYHbIX HCTOYHHUKOB 2
JeloBeKa N
(Hay4Hast 1 yueOHO-HAy4YHAas JIUTEepaTypa, CPeICTBA MAaCCOBOM MH(popMaIuH, ceTh VIHTEpHET U IpyTHe).
Jlokazel (¢ yaeTom Oyaymiei npoecCHOHATBHON IeITeIbHOCTH ) Ha aHAIM3 HHPOPMAITIH O
[IPOM3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKa, CBI3aHHOM C MepepadOTKON U MOJTYyYSHHEM BEIECTB, a TAKKE C
PKOJIOTUYECKON O€30MaCHOCTBIO.
3amura goxaana: [IpencraBiaeHue pe3ynbTaToB pelleH s KEHCOB (BBICTYIUICHHE C TIPe3eHTalnei)
JleddupeHupoBaHHbBIN 3a4eT 5
Bceero:
78
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3. YcioBus peaju3anyy NporpaMmbl 001meo0pa3oBaTebHOI JHCIUIIIMHbI

3.1. TpebdoBaHUs K MUHUMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecneyeHU o

Jdns  peanu3anuyd OPOrpaMMbl  TUCIHMIUIMHBI  JIOJDKHBI  OBITH  NPETyCMOTPEHBI
CIIeyIOIIKe ClelaIbHbIe MOMEIICHU: YUYeOHbI KaOMHET XUMHUHM W/WIH Y4eOHON XMMHYECKON
naboparopuu.

O6opynoBanue yueOHOro KabuHeTa (HarjIsqHbIe OCcOOMs ): HaOOPHI MAPOCTEPKHEBBIX
MOJIENIEN MOJIEKYJ1, MOJIEIHN KPUCTAIIIMYECKUX PEIIETOK, KOJUIEKIIUHU IPOCTHIX U CII0KHBIX BEIIECTB
W/WIM KOJUIEKLIUU TOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHUHEpajoB, Tadnuia MeHnaesneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIC 00pa30BaATEIbHBIC PECYPCHI.

Texuuueckue cpencrsa oOydeHHs: KOMIBIOTEP C YCTPOMCTBaMHU BOCIPOHM3BEACHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-TIPe3eHTEP
JUISL IPE3EHTALUM.

O6opynoBanue 1abopaTopuud U pabOYUX MECT JIaOOpAaTOPUU: MEH3YPKH, MHUIIETKH-
KaIleJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, TPEIMETHBIC U TIOKPOBHBIE CTEKJIA, MJIAHILIETHI JIIS
KaleJabHBIX peakiuii, pumpTpoBanibHas Oymara, IpOMBIBAJIKH, CTEKIISIHHbIE IPOOUPKHU, PE3UHOBBIE
npoOku, GpoHapuKu, HAOOP PEaKTHUBOB, CTCKJISIHHBIC MAJIOYKH, MITATUBBI IS MPOOHPOK; MEPHBIC
UWIMHIPBI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JIeIUTeNbHbIe HumuHapudeckue (50-100 mur), cTynku
¢ mectukoM, (GpaphopoBbIe YAIIKH, MUHIETHI, PUILTPEI OyMaXKHBIE, BaTa, MapJisi, 4aCOBbIE CTEKJIA,
ANEKTPOILIUTKH, JIAOOpATOPHBIE IITATUBBI, CIIUPTOBBIC TOPENKHU, CIUYKU, IPUOOP LIS TOTyYEHUS
ra3oB (WiM npoOUpKa € Ta300TBOJHON TpyOKo#l), Aepxkarenu s NPOOUPOK, CKISHKH JUIs
XPaHEHHS PEaKTUBOB, pa3fAaTOUYHbIC JIOTKU; XuMudeckue ctakanbl (50, 100 u 200 mu); mmaresnu;
MUHIIETHI; TUTEIbHBIC IIMIIBI, CEKYHAOMEpHI (Taiimepsl), MepHbIe mpooupku (Ha 10-20 mu) u
MepHbIe KoobI (25, 50, 100 u 200 M), BoasHas OGaHsl (MJIM TEPMOCTAT), CTEKIISTHHBIC MMaJIOYKH;
KOHUYeckue Koaobl s TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MTOJIOCKU s onipeneneHust pH
Y CTaHJapTHasl MHIMKATOpHAs IIKala; YHUBEpPCAIbHbIN HHAUKATOp; nuneTku Ha 1, 10, 50 M (umu
no3atopbl Ha 1, 5 u 10 mut), GropeTku JJis TUTPOBAHUA, MeIUIMHCKUE mnpuilbl Ha 100-150 mur,
nabopaTopHble W/UIK aHATUTHYeCKHe Bechl, pH-MeTpsl, CymmnbHbIi mKkad, u ap. maboparopHoe
obopyioBaHue.

3.2. WNndopmannonHoe odecnevyeHne peajsu3annu NporpaMmsbl

OcHoBHasi InTEpaTypa:
1. Xumus nns npodeccuil W CHENHUAIBbHOCTEH COLAbHO-9KOHOMHUYECKOT0 M T'yMaHUTapHOTO
npodueit: 'abpuensia O.C. : Yuebnuk. - M.: Axanemus, 2022
JlonoiHUTeIbLHAS JJUTEpaTypa:
YueOHas auTeparypa
2. Xumus: yueOHHK JUIst cpeHero npogdeccruoHanbsHoro oopasosanus /fO. A. Jlebenes, I'.
H. ®anees, A. M. T'onry6es, B. H. lllanosai; mox o6mieit pexakmueii I'. H. ®daneesa. - 2-¢ u3j.,
nepepab. u gorn. - Mocksa: M3natensctBo FOpaiit, 2024
HNHTepHeT-pecypcen:
3. KoHuenuuu coBpeMEHHOr0 €CTECTBO3HAaHUS: DIEKTPOHHBIM yueOHuUK ApyueB A.A. u 1p. :
otwu. caiir. - http://nrc.edu.ru/est
4. Caiir, comepskaliuii OTKPHITHIE YUeOHUKH MO €CTeCTBEHHOHAYYHBIM JUCHUIUIMHAM: O(HIL. CAUT.
-2 http://www.college.ru
CaliT, mOCBSIICHHBIM BOIPOCaM ecTeCcTBO3HaHus:- http://www.naturalscience.ru
6. Caiir, mocBsieHHBIN Bompocam 3Bosronuu :http://www.macroevolution.narod.ru -

o

4. KoHTposb H oleHKa pe3yJbTaTOB OCBOEHHS 0011e00pa3oBaTelIbHOI
AUCHHUIINHBI
KoHnTpons n oneHka pe3ynbTaToB OOy4YEHMs OCYILIECTBISIETCS MpPENoJaBaTelieM B
nporecce MpOBEACHUS MPAKTUYECKUX 3aHATHI M J1TaOOpaTOPHBIX pabOT, TECTUPOBAHMSA, a TAKXKe
BBIITOJIHEHU L O6y‘—IaIOHH/IMI/IC${ WHAUBHUAYAJTbHBIX 33}13HI/II7I, ITPOCKTOB, HCCJ'IG)IOB&HI/IfI. PCSYJ'IBTaTI)I
00y4YeHHs OMpEAETSIOT, YTO O0ydYaroluecs JTOJKHBI 3HaTh, IOHUMATh U JAEMOHCTPUPOBATH IO
3aBCPUICHUHN U3YUYCHUA JUCHUITIIINHBI.
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Hns  popmupoBaHus,

KOHTpPOJII Y OLEHKH pPEe3yJbTaTOB OCBOCHUSA Yy4eOHOU

JTUCIUTIIMHBL  UCIIOJIB3YEeTCSl CHCTEMa OIICHOYHBIX MEPOIPHUATHH, TMpeACTaBIgIomas co0oit

KOMIIJICKC

yueOHBIX

MEPOIPUATHH,

COorjiaCoOBaHHBIX C

pe3yJsibTaTaMu

oOydeHus

u

chopmynupoBaHHbiX ¢ yuetom @I'OC COO (mpeameTHbie pe3yabTaThl o aucuumumae) u ®I'OC
CIIO.

Mopnyas / Paznen /

Ne Tema PesyabTar 00yuennst OueHo4HbIe MePONIPUATHSA OK
| |OcHoBHOIT MOAYIb
1 DopMyJIHPOBATH 6A30BbIE
Pasnen 1. MOHATHUS U 32KOHbI XHMMH
OCHOBBI CTPOEHUSI
BelllecTBa

1.1 |Crpoenue atTomoB  |COCTaBJISITh XUMHUUECKHUE 1. Tect «Ctpoenne aToMOB OK 01
XUMHUYCCKHUX (Gopmy1bl coerMHeHui B XMMMYCCKHX 3JIEMECHTOB M IpUpoaa
9JIEMEHTOB U COOTBETCTBHHU CO CTEHICHBIO  [XMMUYECKOH CBSI3U».

Ipupoa OKHCJICHUSI XUMUYECKUX 2. 3amaun Ha cOCTaBJICHUE

XMUMUAYECKOH CBSA3U  [3JIEMEHTOB, UCXOJS U3 XMMHYECKHX (pOPMYJT IBYXaTOMHBIX
BAJICHTHOCTH 1 coeMHEHMH (OKCHIIOB, CYJIb(HUIOB,
9JIEKTPOOTPULIATENIEHOCTH THIPHIOB H T.IL.).

1.2 ([lepuomuueckuii Xapakrepus3oBarh xumudeckue [[IpakTHKO-OpHEHTUPOBaHHbBIE OK 01
3aKOH M TaOJHI]a  [DJIEMEHTHI B COOTBETCTBHH C UX [TEOPETHUECKHE 3a1aHUs HA OK 02
.. MenneneeBa  |OJIOKEHUEM B EPUOANYECKON[XapAKTEPU3ALNIO XUMUYECKUX

CHCTEME XUMHUYECKUX DIIEMEHTOB: «MeTandyeckue /

snemeHToB /.M. MeHneneeBa [HeMeTallIMYECKUe CBOMCTBA,
PIIEKTPOOTPULIATENIEHOCTD U
CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
HJIEMEHTOB B COOTBETCTBHE C UX
PIIEKTPOHHBIM CTPOEHUEM U
[0JIOKEHUEM B IEPUOMUECKOM
CHCTEME XMMHUYECKUX IJIEMEHTOB
J[.11. MenneneeBay.

2 |Pa3nmen 2. CoctaBiasaTh ypaBHeHusi 1 [KonTpoabhas padora «CTpoenune
Xumunueckue cXeMbl XUMHYECKHX peaKLmii BelecTBa 1 XUMHYECKHe
peakunu peakuumn»
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2.1

THIIBEI XUMHUYECKHUX
[peaxiuit

COCTaBIISATh PEAKITAN
COCITMHEHYISI, PA3JIOKEHUS,
oOMeHa, 3aMeILeHNs,
OKHCITUTEITBHO-
BOCCTAHOBUTEIBHBIC PEAKIIUH U
peakiun
KOMIUIEKCOO0Opa3oBaHus (Ha
MpruMepe THAPOKCOKOMIUIEKCOB
ATIOMHHHS U ITHHKA) C
Y4acTHEM HEOPTaHUUECKUX
BCIIICCTB

1. 3amaun Ha COCTaBJICHHE
YPaBHEHHUI peakLnd:

- COETMHEHWSI, 3aMEIICHHUS,
pasnokeHus, OOMeHa U Peakuii ¢
Y4aCTHEM KOMILJICKCHBIX
COeTMHECHMH (Ha TIpUIMepe
UIPOKCOKOMIUICKCOB JIFOMUHUS U
[MHKA);

- OKHUCIIUTEIBHO-
BOCCTAaHOBUTEILHBIX PEaKIUi ¢
MCIIOJTb30BaHNEM METO/Ia
HIIEKTPOHHOTO OajaHca;

- C y4acTHeM KOMIUTEKCHBIX
COeTMHECHMH (Ha TIpuIMepe
FUIPOKCOKOMIUICKCOB IIMHKA U
QTIOMHHHSA ).

2. 3amauu HaA pacyueT
KOJTMYECTBEHHBIX XapaKTEPUCTUK
MPOYKTa PEAKIINH COCTUHCHHUS,
MacCOBOM MJIM 00OBEMHOM JT0JTU
BEIX0/1a TPOAYKTA PEAKIIAN
COCIIMHEHMSI OT TCOPETHUUECKU
BO3MOYKHOT0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYCCTBCHHBIX XapPaKTCPUCTUK
MCXOHBIX BEIIECTB U MPOITYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
[peaxIuu, ecii OJTHO U3 BEUIECTB
JTaHO B BUJIC pacTBOpa C
OIpElIETICHHOM MacCOBOH noeit
[PAaCTBOPEHHOTO BEIIIECTBA.

2.2

DIIEKTPOITUTHUECK
asi TACCOLMAIIS U
HOHHBIA 00OMEH

CocTaBisITh ypaBHEHHUS
XUMHYECKIX PEaKIIuU
MOHHOTO0 OOMEHa ¢ yJacTuem
HEOPraHMYECKUX BEIIECTB

1. 3aganus Ha COCTaBICHUE
MOJICKYJISIPHBIX 1 HOHHBIX
peakiMii C yyacTEM OKCHUJOB,
KHCJIOT, OCHOBaHUM U COJIEH,
MOHHBIX PEaKLUi TUAPOIN3a
COJIEH, YCTAaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIBI.

2. JlabopaTopHas paborta
«Peakumu ruapoanzay.

Pa3nen 3.
CtpoeHnue u
CBOIiCTBa
HEOPTraHUYeCKUX
BEIIEeCTB

HccnenoBats cTpoeHue u
CBOMCTBa
HEOPraHUYeCKUX BeleCTB

KonTpoabnas padora «CBoiicTBa
HEOPraHN4YecKUX BellecTB
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3.1

Knaccudukanus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccugunuponartb
HEOpPraHMYECKUE BELIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. Tect «<Homenkiatypa u
HA3BaHME HEOPTAHMYECKUX
BEIIECTB UCXOJS U3 UX
XUMHUYECKON (OpMYIIbI TN
COCTaBJICHUE XUMUYECKOM
(dbopMyJIbI HCXO/I U3 HAa3BaHUS
BEIIECTBA 110 MEKTyHAPOIHOM
VI TPUBUAIBHOU
HOMEHKJIATYpPe».

2. 3aiaum Ha pacueT MaccoBOM
110711 (MacChl) XMMHUYECKOTO
hiieMeHTa (COSIMHEHNS )B
MOJIEKYJIE (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJ1acCU(UKALMU, HOMEHKJIaType
1 XUMHYECKUM (OpMYyIIaM
HEOPTraHNYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB.

4. [IpakTuueckue 3a1aHus Ha
OIPEACIEHUE XUMHYECKON
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BU/Ia XUMHUECKOH
CBSI3HM U TUIIA KPUCTAJUIUYECKOM

PCUICTKHU.

OK 01
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3.2 |®usuko- Y craHaBIUBaTh 1. Tect «OcobeHHocTH OK 01
XUMUYECKHE 3aBHCHUMOCTh (PU3UKO- XMMUUYECKHX cBoMcTB okcuaos, |[OK 02
CBOMCTBaA XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPTraHMYECKUX  |HEOPraHUYECKHUX BEHICCTB  [aM(POTEPHBIX TUIPOKCHUIIOB U

BEILECTB OT CTPOEHUSI aTOMOB U COJICID.

MOJICKYJI, 8 TAKOKE THIIA 2. 3ajaHKsI HA COCTaBIICHUE
KPUCTAIUTMYECKON PEMIETKH |ynapHeHnii XHMAYECKHX

peaKuuii C y4aCTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHUYECKUX
BEILECTB: OKCHUJIOB METAJJIOB,
HEMETAIJIOB U aM(OTEPHBIX
HJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(pOTEePHBIX TUIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPHU3YIOLINX UX CBOMCTBA
1 CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHUs Ha
CBOICTBA U MOJIYYEHUE
HEOPraHUYECKUX BEIECTB.
JlaGoparopHas paboTa
«CBolCTBa METAJJIOB U
HEMETaJIOBY.

3.3 [IpousBoacTBO OK 01
HEOPraAHIIECKHX O0ocHOBBIBATh 3HaUeHHE U |[[IpaKTHKO-OPHEHTUPOBAHHBIE  |OK (2
Berects. 3Hauenme|PAMEHERAE 3a/1aHUsl 10 COCTABJICHUIO
u npuMenenme B |'COPTAHHIECKUX BEIECTE B \XMMHIECKUX PEAKIMH C
GrITy U Ha OBITOBOM U Y4acTHEM HEOPTaHMYECKUX
HPOU3BONCTRE MTPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIH3YEMBIX TSI UX

e TeTbHOCTH YeNIOBEKa UX [MASHTU(DUKAIIUN U
(hUBUKO-XUMUYECKUMU MTPOMBIIIICHHBIX CITOCOOOB
CBOMCTBaMH [10Jy4YCHUS.

4 [Pa3nen 4. UccaenoBarb cTpoenue u  |KontposabHasi padora
CtpoeHue u cBoiicTBa opranuyeckux («CTpoeHuUe U CBOMCTBA
cBOlicTBa BellleCTB OpPraHUuYecKHX BellecTB
OpPraHMYecKux
BeIeCTB
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4.1

Knaccudukanus,
CTpOCHHE U
HOMCHKJIATypa
OpPraHUYECKHUX
BEILIECTB

Knaccugunuponartb
OpraHNYeCcKHe BEIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. 3amanug Ha cocTaBiIeHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON
I MEKTYHApOIHOM
CHCTEMaTUYECKON
HOMEHKJIaType.

2. 3aaHus HA COCTaBJICHUE
[OJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyJTT
OpraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3agaun Ha oIpeesIeHue
npocteimen GopmyIibl
OpraHUYECKON MOJIEKYIIbI,
MCXOS U3 DJIEMEHTHOT'O COCTaBa
(B %).

OK 01

4.2

CBoiicTBa
OPraHU4YEeCKHUX
COeIMHEHUN

Y cTaHaBIMBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKHX CBOMCTB
OpPraHMYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYJI

1. 3amanus Ha cocTaBieHUE
YpaBHEHUN XUMUYECKUX
peaxiuii ¢ yyactueM
OpraHMYeCKHUX BEIIEeCTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUSI.

2. 3aaHus HA COCTABIICHHE
YpaBHEHUN XUMUYECKUX
peakuuil, WIUTIOCTPUPYIOIIHX
XMMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
NTAHHBIX peaklHi 1
FeHETUYECKOM CBS3U
OpraHUYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3ama4u 1Mo
YPAaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«Ilonmyuenue sTuneHa u
M3yUYEHUE €ro CBOMCTBY.

OK 01
OK 02
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4.3 |Oprannueckue O6ocHoBbIBaTh 3HaueHue U [[Ipaktuko-opuentupoannsie  [OK 01
BEIIIECTBA B NpUMEHEHHE OPTaHUYECKUX [337]aHUs TIO COCTaBJICHUIO OK 02
DKH3HE/ICATENIbHOC (BEIIECTB B OBITOBOW U XUMUYECKUX PEAKIHid C
TU 4€JIOBEKA. [IPOU3BOJICTBEHHON Y4aCTUEM OPIaHUYECKUX
[Ipon3BOACTBO M |AE€ATEIBHOCTHU YEI0BEKA UX [BEILECTB, UCIOIb3YEMBIX IS UX
pUMEHEHHE (U3UKO-XMUMHUYECKUMHU UACHTU(PUKALIMY B OBITY U
OpPraHUYECKUX CBOWCTBaMHU [IPOMBIIIJICHHOCTH.

BEILIECTB B
MPOMBIIIJICHHOCTH

5 [Pa3pea 5. HccnegoBats paBHoBecue [KoHTposibHas padorta
Kunernyeckue u | CKOPOCTb XUMHYECKHX |[«CKOPOCTH XMMHYECKOH
TepMOAUHAMMYEC |PeaKIHii peakI Ul U XHMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XHMHYEeCKHX
peakuuit

5.1 [Kunernueckue VccnenoBarh BIMsIHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH  |[KOHLIEHTpALUH BHIOOD: OK 02
[IPOTEKAHUS pearupymoomux BemecTB 1 |- «Onpeenenue 3aBUCUMOCTH
XUMHYECKHIX TEMIIEPATYpPbI HA CKOPOCTh  [CKOPOCTH PEAKLIUU OT
peaximii XUMHYECKHX PeaKIuii KOHIICHTPALIUU pearupyrommx

BELIECTBY;
- «Ormpenenenue 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT
TEMIIEPATYPbI».

2. IIpakTHKO-OpUEHTHPOBAaHHBIE
TEOPETUYECKHE 3a/laHUs Ha
aHayIn3 (PaKTOPOB, BIUSIOLIUX HA
M3MEHEHHE CKOPOCTH
XUMHUYECKOW PEaKIUH.
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5.2 [T epmogunamuuec |MccnenoBarh BIUSHUE 1. 3apaum Ha pacuets! TemoBeIx (OK 01
KHE M3MeHeHHs KoHueHTpanun  pddexTos xumudeckux peakuuii [OK 02
3aKOHOMEPHOCTH  [BEIIECTB, PEAKIIUU CPEIIbl U [U ONPE/ICNICHHE TUIIA PEaKLUuu
MPOTEKAHUS TEMIIepaTypbl Ha CMEUIeHHE ((TI0 TeTI0BOMY PQEKTy: 3K30- U
XUMHUYECKHX XUMHUYECKOT'O PABHOBECHUS  PHIOTEPMUUYECKHUE).
pEeaKIIHil. 2. [IpakTHKO-OpUEHTUPOBAHHBIC
PaBHOBecHe 3a/1aHKs Ha IPUMEHCHHUE
XUMHUYECKHX npuHiuna Jle [laTenpe ms
peakiuit HaXO0/ICHUS HAIpPaBJICHUS
CMEIICHUSI PAaBHOBECHUS
XUMUYECKON PEAKLUU U aHAJIN3
(haKkTOpOB, BIHSIONIMX HA
CMEIIEHUE XUMHUYECKOTO
[PaBHOBECHSI.
3. JJaboparopnas padota
«M3yueHne BIUAHUS PA3TMYHBIX
(akTOpOB Ha CMELLEHUE
XUMUYECKOTO PABHOBECHUSD.
6 Pasnean 6. "
ccienoBath aucnepcuoie [KonrposabHas padora no reme

Jlucnepcipie CHCTEMBI «JlucnepcHbIe cCHCTEMBbBI»

CHCTEMBbI

6.1 |[Iucnepcubie PaziyuyaTh HCTHHHBIE 1. 3ajaun HA IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 PacTBOPBI, KOJUIOUIHBIC PacTBOPOB. OK 02
hakTOpBI HX PacTBOPBI 1 2. [IpakTUKO-OpUEHTUPOBAHHBIC
YCTOMYHUBOCTH rpy0OINCIICPCHBIC CHCTEMBI [pacueTHBIE 3aJaHH HA

Ha OCHOBE XUMHUUYECKOTO UCTIEPCHBIE CHCTEMBI,
OKCIIEPUMEHTA MCIIONIb3yeMbIe B OBITOBOM U
[MPOU3BOJACTBEHHOMN
e TeTbHOCTH YeJIOBEKA.

6.2 [MccnenoBanue VccnenoBath pu3uko- JlaGopatopHas pabota (Ha OK 01
CBOMCTB XMMUYECKHE CBOWCTBA BLIOOD):

TACTIEPCHBIX Pa3IMYHBIX BUJIOB - TIpUTOTOBJIEHNE PACTBOPOB;
CUCTEM TUCTIEPCHBIX CUCTEM - MccnenoBanue qucnepcHbIX
CHCTEM.

7 [Pa3men 7. HUccienoBaTh CBONCTBA
KauecTBeHHbIE  (OpraHMYeCKHX U
peakiun HEOPraHN4YeCKHUX BellecTB
00HapYKeHUs € HCNOJIb30BAHNEM

OpPraHuvYecKux 1
HEOPraHM4YeCKuX
BeLLECTB

Ka4eCTBEHHbIX peaKkuuii
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7.1 |(O6HapyxeHue VccnenoBath kauecTBeHHBbIE (1. JlabopaTopHas paborta (Ha OK 01
HEOPraHMYECKUX  [pEaKIUU HEOPTaHUYECKUX  [BBIOOD):
KaTHOHOB U BEILECTB - AHQJIUTUYECKHUE PEaAKIUU
AHHOHOB kaTUOHOB [-VI rpym;
- AHQJIUTUYECKHUE PEaAKIUU
AQHUOHOB.
2. [lpakTuueckue 3aaHus HA
COCTaBJICHUE YPAaBHEHUI
peaxkuuii oOOHapyKEeHUS
KaTUOHOB [-VI rpynn u aHHOHOB,
B T.4. B MOJIEKYJIIPHOW U HOHHOM
dbopmax.
7.2 |O6Hapyx)eHue WccnenoBarh kauecTBeHHBIE |1. JlabopaTopHas pabora (Ha OK 01
OpraHUYEeCKUX peaklKi OPraHUYECKUX BEIOOD):
BELIECTB COCIMHEHUH OTIEIbHBIX - KauectBeHHbie peakuuu Ha
OTJIEIbHBIX KJIACCOB OTJIEIbHBIE KIIacChl
KJIACCOB C OpraHUYECKUX BEIIECTB;
HMCII0JIb30BAaHUEM - KauecTtBeHHb1l1 aHanus3
KaueCTBEHHbBIX OpraHUYeCKUX COETUHEHUH 110
peakuuii (YHKIIMOHATBHBIM TPYIIIaM.
2. IlpakTueckue 3a1aHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxkuuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHECHUM.
8 [Pazmex 8. OuenuBaTh NOCJEeACTBHA [3amuTa A0KJIAA0B Keiica (c
XuMmusi B ObITY 1 [OBITOBOM M yueToMm Oyayueu
MPOU3BOJACTBEHH [IPOU3BOJACTBEHHOM npogecCHOHAIBLHOM
0l 1eATEJIbHOCTH |1eATeJbHOCTH YeJIOBEKA C |1eATeJIbHOCTH)
JeJIOBEKA MO3MIHIA IKOJIOTHYEeCKO
0e3onacHoCTH
Xumus B ObiTy 1 |O1IeHUBATh MOCIIEICTBUS OK 01
MPOU3BOJICTBEHHO [OBITOBOW U OK 02
U IeATEebHOCTHU [MPOU3BOJACTBEHHOMN JTloknaz Keiic (¢ yueTom 8§ 8‘71
yesoBeKa JIATENLHOCTH HENOBEKA C |5 iy ineii npodheccnoHanbHOR [Tk 1. 1
MO3HIIHH dKOTOTHYECKOH nestensHOCTH) BO3MOXKHEIE 1.5

0€30IaCcHOCTH

TEMBI KEHCOB:

1. ITorennenue knuMaTa u
BBEICBOOOIK/IEHHE Ta30BBIX
THJIPaTOB CO JTHA OKCaHa.
2. IpUOOPOCTPOCHHS.

3. HoBble MaTepuaitsl Juist
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE

PaCTUTCIILHBIX MTPCIIapaToB.
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