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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 YKpyIHeHHOU Tpynmnbl 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. Ieau u 3aga9u TUCHUILIMHBI

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) cdopmHpOBaTH HABBIKH MPOBEICHUS XUMHYECKUX IKCIIEPUMEHTAIBHBIX HCCICIOBAHUIT
C coOmoJieHueM TMpaBuil 0e30MacHOro oOOpalleHusi ¢ BeHIeCTBaMH U J1JaOOpaTOpHBIM
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 JOCTHIKCHHH XUMHYECKOW 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



Kopx u HaumeHoBaHue
(opmupyembIx
KOMIIEeTEeHIH i

H.na}mpyeMble PE3YyIbTAThl 0OCBOCHUA TUCIHUIIIMHBI

OO0mme

JucnunianHapHblie

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

TEXHOJIOTMYECKOM M  COLMAJIbHOM HAIpaBJIECHHOCTH,
CIOCOOHOCTh ~ WHHIIMUPOBATH, IJIaHUPOBaTh |
CaMOCTOATEIbHO BBINOJIHATH TAKYIO JAESATEIbHOCTD;

- HHTepec K pa3lu4HbIM cdepam npodecCHOoHATBHOIM
NEeSATEIbHOCTH,

OBianenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
MO03HABATEJbHBIMH AeliCTBUSIMH:

a' 0a3oBble JJOrMYecKHe NelCTBHS:

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

- YCTaHABJIMBAaTh  CYLIECTBEHHbIH  MPU3HAK  WIU
OCHOBaHMS JUIi 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
MOCIEACTBUI ACATCIHLHOCTH;

- pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUC 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'daTh 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, KHUCIOPOJA- M a30TCOAEPKAIIME COCIUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BelecTBa (YTJICBOMABI, KUPBI, OCIKH),
MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISPHbIC
COCIMHEHUS, KPUCTAJUIMYECKAass pEUIeTKa, TUIbl XUMHYECKHX
peakuui (OKHCITUTENEHO-BOCCTAHOBUTEIHHBIC, 3K30- u
SHAOTEPMUYECKUE, PpEaKlUUd HMOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, BJIEKTPOJIUTUYECKAS
Jucconuanus, OKHUCJIUTEb, BOCCTaHOBUTENb, CKOPOCTh
XUMUYECKON pEaklud, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUsST 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 BBISBJIATh XapaKTepHble NPU3HAKKM W B3aUMOCBS3b
W3YUYEHHBIX MTOHSATUH, 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
TPUBHUAIbHBIC HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTUJICH,




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
MIPEIMETHBIX 00IacTel;

- BBIIBMIaTbh HOBBIE MJIEHU, IIPEJIaraTh OPUIMHAIBHBIC
MIOJIXOJIbl U PELLICHUS;

- CIIOCOOHOCTH MX MCIIOJIb30BaHUS B [103HABATEIIBHOM
U COLIMAJIbHOM IPAKTHUKE

Pa3HbIX

ruiepul, ¢eHon, GopManbAerull, yKCycHas KHCIOTa, INIMLUH,
yrapHpelii ra3, YIJIEKHCIIBIA Tra3, aMMHaK, TalleHas W3BeCTb,
HeramieHasi HU3BeCTb, INUThEBAs COJa M JIPyI'HX), COCTaBIATh
(opMyIIBI HEOPraHMUECKUX U OPTaHUYECKHX BEIIECTB, YPABHEHUS
XMUMUYECKUX peakluil, OOBSACHATb MX CMBICI; MOATBEPXKIATh
XapaKkTepHbIE XUMHUYECKHE CBOIICTBa BELIECTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU M 3alUCAIMU YpPaBHEHUM
XUMHUYECKUX PEAKIIUI;

- yYMETb yCTaHaBIIMBAaTh IIPUHAUIEKHOCTh  H3YYEHHBIX
HEOPraHMYECKUX M OPraHUYeCKHX BEIIECTB K ONPEICIICHHBIM
KJlaccaM M TpynnaM COE€JUHEHHH, XapakTepHu30BaTh UX COCTAB U
BaXHEHIINE CBOWCTBA; ONPENCNATh BUIBl XUMUYECKUX CBA3CH
(koBaJIeHTHasi, WOHHAsl, METAJUIMYECKas, BOJOPOJHAs), THIIBI
KPUCTANIMYECKUX  PEIIETOK  BEIeCTB;  KiacCU(UIMPOBATh
XUMHUYECKHUE PEAKIIUY;

- cpopMHUpOBaTh MPEACTABICHUS: O MATEPUAIBHOM €IUHCTBE
MHUpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOABL; O
MECTE ¥ 3HAYEHUHU XUMHH B CUCTEME ECTECTBEHHBIX HAYK U €€ POJIH
B 00€CIeYeHNH YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA: B PELICHUU
npobjeM  SKOJOIMYECKOW,  HSHEpreTMYeckod U MUILEBOH
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:
OCHOBOIIOJIATAIOIIME TOHATUS  (JONMOJHUTEIBHO K CHUCTEME
MOHSTHUI 6a30BOr'0 YPOBHS) - U30TOIBI, OCHOBHOE U BO30YXACHHOE
COCTOSIHME  aroma, TuOpuau3alMs aTOMHBIX  opOuTanei,
xumuueckast cBs3b ("P " wm "', kpaTHBIe CBS3HM), MOJISIpHas
KOHIIGHTpaLusl, CTPYKTypHas ¢opmyia, uzomMepus (CTpyKTypHas,
reoMerpuueckas (LKUC-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
BOXHEUIINX HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY 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), XapPaKTEPU3YIOIIMX BEUIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXKICHUIO 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;

- yMeTh BBIABIATH XapaKTepHble TMPU3HAKH UM B3aUMOCBS3b
HN3YYCHHBIX HOHS[TI/II\/'I, MPUMCHATH COOTBETCTBYIOIIUC IOHATHA IIPU
OTHMCAHUU CTPOCHUS U CBOWCTB HEOPTaHUYECKUX U OPTaHUYECKUX
BCIICCTB U UX HpeBpameHHﬁ; BBISIBJIATH B3AUMOCBSI3b XUMHWNYCCKUX
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 ~ pEaKkUUid  IOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO OanaHca ATUX PEaKIHii; peakuii HOHHOTO OOMeHa
IIyTEM COCTaBJIECHUSI HUX TOJHBIX U COKPAIlEHHbIX MOHHBIX
YpPaBHEHUH;

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

- yMeThb KiIaccu(UIMPOBATh HEOPraHUYECKHE M OpraHUYeCKHe
BEUIeCTBA M XMMHUYECKHE PEaKIUM, CaMOCTOSITENIbHO BbIOMPATh
OCHOBaHUS M KPUTEpUU [UIsl KIACCU(PUKALUU HU3y4aeMbIX
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, aMHHbBI, AMHUHOKHCIIOTHI, O€JIKH); MPUMEHSTh
3HaHMUA O COCTaBE M CBOMCTBAX BELIECTB JJIS dKCIEPUMEHTAIBHON
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""),
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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
rpyIImam.

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

- OCO3HaHHUe [IECHHOCTH HayYHOU 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 TUIIOB, CAMOCTOSTENLHO OCYIIIECTBIISTh
MOUCK, aHAJIM3, CUCTEMATH3ALUIO0 U UHTEPIPETALUIO
WHPOPMAIIUH Pa3IUYHBIX BUIOB U (JOpM Mpe/ICTaBIeHNS;

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

- OIIEHHBATH JTOCTOBEPHOCTH, JIETUTUMHOCTh
nHOpPMALIH, €€ COOTBETCTBHE IIPABOBBIM U MOPAIbHO-
STUYECKUM HOpMaM;

- YMETH IUIaHUPOBATH U BBITIOJIHATH XUMHYECKHI OKCIICPpUMCHT
(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
"HemeTamnsl") B COOTBETCTBUH C MIPaBHIIAMU TEXHUKH 0€30MTaCHOCTH
py 00pallleHUH ¢ BEIICCTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM;
MMPEACTABJIATh PE3YJIbTATEI XUMUYCCKOI'0 OKCIICPUMEHTA B (bopMe
3aIllUCH YPaBHEHUI COOTBETCTBYIOLIMX PEAKUUH U (OPMYIHPOBAThH
BBIBOZIBI HA OCHOBE 3TUX PE3YyJIbTAaTOB,;

- YMETh aHAIIM3UPOBATh XUMUUYECKYIO HH(DOPMAIIUIO,
MOJy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTB MaccoBoil HHpOpMaLuH,
cetb VHTEpHET U ApyTHE);

- BJIaA€Tb OCHOBHBIMH ME€TOJaMU HAYYHOTI'O IO3HAHWA BEHICCTB U
XMMHUYECKUX SIBIICHUH (HaOMoieHre, n3MepeHue, IKCIIEPUMEHT,
MOJEJIMPOBAHUE);

- YMETH NPOBOAUTH PACUCTHI 10 XUMUYCCKUM q)opMynaM u
YpaBHCHUAM XUMHNYCCKHUX peaKHI/Iﬁ C UCIIOJIb30BaHHUEM (1)1/131/1‘-IGCKI/IX
BEJIMYNH, XapaKTEPU3YIOIINX BEIIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS ) Ta30B, KOJIMYECTBA BELIECTBA;
HCIIOJIE30BaTh CUCTEMHBIC XUMUYCCKUEC 3HAHUSA IJIA NPUHATUA peIHeHI/Iﬁ
B KOHKPETHBIX KU3HEHHBIX CUTYALUSIX, CBA3aHHBIX C BEILIECTBAMH U MX
MPUMEHEHUEM -YMETb CaMOCTOSTEIbHO IUIAHUPOBATH U IPOBOIUTD
XIMHYECKUH IKCIEPUMEHT (TIOTyUYeHHE U N3yUeHHE CBOMCTB




- UCIIOJIb30BaTh CpeACcTBa MHYOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHIH 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
YTIIEBOIOPOJIOB PA3IUYHEIX KJIACCOB U KUCIIOPOICOACPIKAIIIIX
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
JIPYTHE), KPUTUICCKH aHAIM3UPOBATh XUMHUYECKYHO HH(DOPMAIIHIO,
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. DddextnBHO
B3aUMO/JEHCTBOBAThL U
paborath B
KOJLJIEKTUBE H
KOMaH/Ie

- TOTOBHOCTb K CAaMOPa3BUTUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEAEIICHUIO;

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

OsnaneHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEVUCTBUSIMHU:

0) coBMeCTHas JIeATEIHBHOCTD:

- MMOHUMATh U UCHOJIb30BaTh IPEUMYIECTBA
KOMAaHJTHOM ¥ MHIUBUTyJIbHON pabOTHI;

- MPUHUMATH IIEJIM COBMECTHOM NIeATeITLHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUSA IO €€
JOCTHKEHHIO: COCTABIISATh IUIAH JIEHCTBUN, PACIIPENENATh
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
(TpeBpareHusl OpraHMYEeCKUX BEIISCTB MPU 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 aMMOHFVIS,
peuiaTh 3KCIEPUMEHTAIbHBIE 3a7a4u 1o TeMaM "MeTamisl" u
"Hemeramibl") B COOTBETCTBHH C MPaBUIAMU TEXHUKH 0€30IaCHOCTH
pu 00pallleHUH ¢ BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM;
MPEJICTABISATE PE3YIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B opme
3aMKCH YPAaBHEHHI COOTBETCTBYIOIIUX PEaKIMid U POPMYIHPOBATH
BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

-YMETh CAMOCTOSTENFHO IJIAHUPOBATh U TIPOBOIUTH XUMHUYECKUH
JKCIIEPUMEHT (ITOJIy9CHUE U N3yYCHUE CBOWCTB HEOPraHUYECKUX H
OpraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKITUHU YTIIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOEPKAILUX OPTraHUYECKUX BEUIECTB,
pelIeHre SKCIIEPUMEHTAIBHBIX 33]1a4 10 PAaCIIO3HABAHUIO
HEOPraHMYECKUX U OPraHUYECKUX BEIISCTB) C COOJIIOJICHUEM ITPaBHII
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- OCYIIECTBIIATH MMO3UTHBHOE CTPATETHYECKOE
MOBE/ICHUE B PA3IIUYHBIX CHUTYAIIHSIX, MPOSIBIIATH TBOPUYECTBO
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
obopynoBanueM, (HOPMYIIUPOBATH IIEITH HCCIICIOBAHS, TTPEIOCTABIATh
B Pa3NYHON QopMe pe3yNbTaThl IKCIIEPUMEHTA, aHAIN3UPOBATh U
OIIEHUBATH UX JIOCTOBEPHOCTB;

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

B o0macTi 5K0JI0TrHYeCKOro BOCIIUTAHHS:

- 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(hopMHPOBATH MIPEICTABICHUS: O XUMHUYECKON COCTABIAIOLICH
CCTeCTBeHHOHay‘IHOﬁ KapTUHBI MHUpa, pOJId XUMHHU B [IO3HAHUN
SIBJICHUH TIPUPOABI, B YOPMHUPOBAHUH MBIIUICHHS U KyJIbTYpBI
JIMYHOCTH, e¢ (PYHKIMOHATHLHON TPaMOTHOCTH, HEOOXOTUMOM ISt
peleHHs MPaKTHUECKUX 3a/1a4 U KOJIOTHIECKH 0OOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3/I0POBBIO M IIPHPOIHON CPEIe;

- 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>KaIOIEN cpene; OTACHOCTH BO3JECHCTBHS Ha )KUBBIE OPTaHU3MBI ONPEAETICHHBIX
3¢ HEKTHBHO - YMEHHUE MPOTHO3UPOBATH HEOJIAT ONPHUSITHBIC BEIIECTB, TOHUMAas CMBICII [TOKa3aTes MPeaebHOM J0ImyCcTUMOI
NeiicTBOBaTh B 9KOJIOTUYECKHUE TOCIEACTBUS MPEANTPUHUMAEMBIX IEHCTBHUM, | KOHIIEHTPAIUH;
Ype3BbIYaHBIX MpeIOTBpalIATh UX; - YMETH IPOrHO3HPOBATh, AHATTU3UPOBATh U OLIEHUBATH C
CUTyalUsIX - pacIIpeHne OMbITa AESITEIbHOCTH SKOJIOTHYECKON 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 OMACHOCTh BO3AECHCTBUS Ha JKUBbIE
OpraHU3MBbI ONPENEICHHBIX BEIIECTB, IOHUMAas CMBICII TIOKa3aTels
MIpeIebHOM TOMYCTUMOM KOHIIEHTPALIUH, 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
U 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
[IPAKTUYECKHUE 3aHITHS

mabopaTOpPHBIE 3aHATHS

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

TemaTu4ecKkuii VIAH ¥ CO/iePsKaHUe IUCHUIIIUHbBI

HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NPo(deccHOHATbHO-OPHEHTHPOBAHHOE), 1a00paTopHbIe U O0bem Dopmupyemble
pa3aeioB U TeM NPaKTHYeCKUe 3aHATHSA, IPUKJIATHON MOAYJIb 4acoB KOMIIeTeHIIUH
1 2 2 4
Beenenue HayuyHble MeTOAbI NO3HAHNS BEIIECTB U XUMUYECKHUX sIBJIeHNUIi. 3HaYeHue XUMUM NPH 0CBOEeHHHU npodeccuii 1
BxoaHo# KOHTPOJIL 32 KypC OCHOBHOM IIKOJIBI 1
OCHOBHOe cofiep:kaHHNe
Pasnes 1. OcHOBBI CTpOeHHsI BelleCTBA 4
Tema 1.1. OcHOBHOe coiep:kaHHNe 4 OK 01
CTpoeHue aTOMOB  (Tegpernueckoe oGydenne 2
XUMUYECKUX
5 IIEMEHTOR 1 CoBpeMeHHas! MOJIENb CTPOSHHS aToMa. DJIEKTpoHHas KoHurypauus aroma. Knaccnpukanus XUMUYECKUX 3JIEMEHTOB
PUPOJIA XHMIUECKOit (s-, p-, d-amemenThI). BaneHTHBIC AIeKTPOHBI. BaneHTHOCTD. DIEKTPOHHAS MPUPOIA XUMHUUYESCKOH CBSI3H.
RS DIEKTPOOTPHUIIATETHHOCTh. KOBaNleHTHAs CBS3b, €€ PA3HOBUHOCTH M MEXaHU3MBI 00pa3oBaHus (OOMEHHBIN U
TOHOPHO-aKIICNTOPHBIN). MloHHas cBsI3b. MeTamndeckas CBs3b. BomopoaHas cBs3b. MEXMOICKYISPHBIC 2
B3alMOJICIICTBUS.
M30TOT1BI, OCHOBHOE 1 BO30YKIEHHOE COCTOSIHAE aTOMa, THOPUAN3AIAS aTOMHBIX OpOHTaei.
IIpakTu4yeckoe 3ansaTue Nel PerieHue npakTHyecKuX 3aJaHUil HA COCTaBJIeHHE 3JIEKTPOHHO-TpaduUeCKUX 2
(opmy. d1ementoB 1-4 nepuoaos.
PelieHre mpakTHYECKUX 33JJaHUI HA COCTABJICHUE 3JICKTPOHHO-TpaduIecKux (GOpMyII JIEMEHTOB 1-4 eprooB.
PelieHue 3agaHuii HAa UCIOIB30BaHUE XUMUYECKOM CUMBOJIMKY U HA3BaHUM COSAUHEHUM 10 HOMEHKIAType
MEKyHAPOJAHOI'O COH03a TEOPETUYECKOHN U MPUKIATHOW XUMUU U TPUBUAJIBLHBIX HA3BAaHUH IJIs1 COCTABIICHUS 2
XHUMUYECKUX (POPMYIT JIBYXaTOMHBIX COETUHEHUH (OKCHIOB, CYyIb(QHIOB, THAPUIOB U T.I1.) ¥ JPYTUX HEOPTaHUIECKUX
COETMHEHUH OT/ENIbHBIX KJIaCCOB.
Tema 1.2. OcHOBHOE cofiep:kaHHe 2 OK 01
[Tepuonuyeckuit TeopeTuueckoe odyuenue OK 02
3aKOH U Ta0IuIa —
JLU. Mensieneesa [lepuonnueckas cucremMa xumuueckux saemeHToB .M. MenneneeBa. ®uzndeckuit cmpici [lepruoanyeckoro 3akoHa
J1.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOHCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX B€IICCTB B COOTBETCTBHUH C ITIOJOKCHHUEM XUMHWYCCKOTI'O DJIEMECHTA B HepHOlIH‘IeCKOﬁ CHUCTEME. 2

MupoBo33peHuecKoe U HaydHoe 3HaueHue [lepuonudeckoro 3akona /[.M1. Menneneesa. Ilpornoser JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.
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IIpakTnyeckoe 3ansaTue Ne2 PenieHue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA
XapaKTepU3alU0 XUMUUECKUX JIEMEHTOB «MeTauindyeckue / HeMeTaJulIMuecKue CBOMCTRa,
DJIIEKTPOOTPULATENIBHOCTD U CPOJCTBO K DJIEKTPOHY XMMUYECKHUX HIEMEHTOB B COOTBETCTBHE C UX
DIIEKTPOHHBIM CTPOCHHUEM U IIOJIO)KEHUEM B IEPUOANYECKON CUCTEME XUMHUYECKUX d1eMeHToB JI.11.
Menpaeneesay.

Pa3znen 2. Xumuveckue peakiumn

12

Tema 2.1. Tumnsl
XUMHYISCKIX
peakuuii

OcHoBHOe coaep:kaHue

TeopeaneCRoe oﬁyqe}me

Knaccuukanus 1 TUIIBI XUMMUYECKUX PEAKIUN C y9acTHEM HEOPraHMYECKUX BEIIECTB.

KonnuecTBeHHBIE OTHOLIEHHS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U PaCUEThI 110
YPaBHEHUSIM XUMHYECKHUX peakiuii. Mo Kak equHuIa KOJM4ecTBa BelecTBa. MosisipHas Macca. 3aKOHbI
COXpaHEHMs Macchl U SHEPIUU. 3aKOH ABOraapo. MospHslit 00beM ra30B. OTHOCUTEINbHAS IJIOTHOCTh Fa30B.
Peak1iy KOMIUIEKCOOOpa30BaHus C yHaCTUEM HEOPraHMUYECKUX BEIIECTB (Ha MpUMEpPE I'MIPOKCOKOMILIEKCOB
[MHKA U QITIOMUHUSA).

[IpakTuyeckoe 3anaTue Ne 3 CocraBiieHne ypaBHeHUI peaknuil coeJUHEHN s, PA3JI0sKeHUs,
3aMelreHus, 00MeHa.

CocraBnieHre ypaBHEHUHN peakuii COSAMHEHUS, Pa3JIOKEHUS, 3aMEILICHUs, 0OOMEeHa. Y paBHEHHS peaKIuid
rOpEeHHs, HOHHOTO0 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUS.

PacueT KoJIMUEeCTBEHHEIX XAPaAKTCPUCTHK UCXOJHBIX BEIICCTB U IPOAYKTOB pCAKIIUU. Pacuer
KOJTMUECTBEHHBIX XapaKTEPUCTUK MPOIYyKTa PEAKIUU COSTUHEHHS, €CITH OJHO U3 BEIIECTB JJAaHO B U30BITKE
1/ COAEPKUT NpuMecH. PacyeTr MaccoBoi MM 00bEMHOM 10JIM BBIX0/1a IPOAYKTA PEaKIIUN COEAMHEHUS
0T TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIIEHUH Ta30B. Pacuet Macchl (00BbeM, KOTHYECTBO
BELIECTBA) IPOJYKTa peakliu, €CJIM OJJTHO U3 BEILIECTB JIaHO B BUJI€ PAaCTBOpA C ONPEEIIEHHON MaccoBOM
oJiell paCTBOPEHHOIO BEILIECTBA.

HpaKTI/I‘leCKOC 3anaTue Ne 4 ypaBl—[el—[l/lﬂ OKHCJIEHHUSI-BOCCTaHOBJIeHHs. CTeneHb OKHCJIEeHUS.
OKHCAUTE]b H BOCCTAHOBUTEJID.

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKkuuu B Ipupoa€, IpOU3BOJACTBCHHBIX ITPOLECCaX U
PKU3HCACATCIIBHOCTH OPraHU3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIN NMOTCHIHAJI CPCBbI. CocraBneHue u
YPAaBHUBAHUC OKUCIIUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKquI MECTOOOM 3JICKTPOHHOT'O Oananca. TunuyHbie
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJII/B PaCcTBOPOB U pacCIlsIaBOB coJIeii.

OK 01

Tema 2.2.

OcHoBHOE cogep:kaHue

OK 01
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DJIEKTPOJIUTHYECKA
1 TUCCOLIMAIs U
HOHHBIA OOMEH

Teopernyeckoe o0yueHue

Teopust anekTpoauTHUEcKOi nucconnanuu. Peakiuu nonnoro oomena. CoctaBieHue peakifii HOHHOTO
0oOMeHa MMyTeM COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHECHUH.

['uponu3 coneil. 3HaueHHUe THIPOIU3a B OMOJIOrHUYecKUX OOMEHHBIX mporieccax. [I[pumenenue ruaponsa B
[IPOMBIILIIJICHHOCTH.

I[IpakTuyeckoe 3ansiTue Ne 5 Peakuuu ruaposusza

VccnenoBaHue cpebl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CJIA0bIMU TIPOTOJIUTAMHE, U UX PEAKITHH
C pacTBOpaMH ILIeN04YH U KapOoHaTta HaTpusi. CocTaBleHUE pEaKIUi THAPOIIN3a COJICH.

Paznmea 3.

CTpoe}me H CBOMCTBA HEOPraHnveCKuxX BeUleCTB

Tema 3.1.
Kiaccudukanms,
HOMCHKJIATYpa U
CTPOCHHE
HEOPTaHHMYECKUX
BEILIECTB

OcHOBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me

[IpenMer Heoprannyeckoil xumun. BzaumocBs3p Heoprannueckux BeuiecTs. Knaccuduxanus
HeopraHnueckux BemiecTB. [IpocTeie U ciaoxHbIe BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIBI,
UIPOKCH/IbI, KUCIIOTHI, coli). HoMeHKIIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BELIECTB UCXO/IS U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABJICHNE XUMUYECKOH (hOpMyJIIbl HCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
MEKyHAPOAHOW MIIM TPUBUAIBHOW HOMEHKIIATYPE.

Me:xmoneKysipHble B3aumozeiicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopHble BelecTBa. THUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHas,
MOHHAs1, METAJITMYECKasi). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT THMA KPUCTANINYECKOM PEeLIeTKH.
[ [prurHBI MHOrOOOpa3usi BEIIECTB.

CoBpeMeHHbIE MTPEICTABIECHHS O CTPOSHUH TBEPBIX, KHUJIKUX U a3000pa3HbIX BellecTB. Kuakue
KPHUCTAJUIBI.

I[IpakTHyeckoe 3anaTue Ne6 Pemenne 3a1a4 Ha pacueT MaccoBoOii 1011 (Macchbl) XHMHYECKOT0

Perenue 3a1a4d Ha pacuyeT MacCoOBOM JI0JIM (MAacChl) XUMHUYECKOTO JJIEMEHTA (COSAMHEHUS) B MOJIEKYJIe
(cmecH). Pemienne mpakTHYeCKUX 3aJaHUH 10 KJIacCU(PUKAMK, HOMEHKJIATYpe U XUMHUYECKUM (opMyIaM
HEOPTaHNYECKUX BEIIECTB PA3IUYHBIX KJIACCOB (HAa3bIBATh M COCTABIATH (POPMYJIIBI XUMUYECKUX BEIIECTB,
OIpeNIeNIATh MPUHAIIEKHOCTD K KJIaccy).

VcTouHuku XuMudeckol uHpopManuu (HayyHas M y4yeOHO-HAay4Hasl JMTepaTypa, CpeiCcTBa MacCOBOMU
uHpopmanuu, cetb HWHTepHer u apyrue). Iloumck wuH(popMmManMu 1O Ha3BaHUAM, HICHTU(PHUKATOPAM,
CTPYKTYPHBIM (popMysiam.

OK 01
OK 02

OcHoOBHOE coaep:kaHue

OK 01
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Tema 3.2. dusnko-
XUMHAYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEISCTB

Teopernyeckoe o0yueHue

MeTamisl. O6H_II/IG (1)I/I3I/I‘ICCKI/IG 1 XUMHYECKHe cBoiicTBa MeTaliIoB. CIIOCOOBI MMOJIYYCHUS. 3HaueHHE METAJIJIOB
1 HCMCTAJJIOB B HNPUPOAC U KHU3HCACATCIBLHOCTH UYCJIIOBCKA W OPraHU3MOB. KOpp03I/I$I MCTAJIOB: BHUBI
KOPpO3uu, CITIOCOOBI 3aIlIMTHI METAJUIOB OT KOPPO3HH.

Hemeramipl. O0mue Gusnyueckre U XMMUYECKUE CBOMCTBA HEMETa/UIOB. TUNMYHbIE CBOMCTBA MeTaioB [Y -
Y11 rpynn. Knaccngukaius 1 HOMEHKIIaTypa COeIMHEHUH HeMeTaioB. KpyroBopoThl OMOT€HHBIX SJIEMEHTOB
B MPUPO/IE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUAO0B, THAPOKCHIOB, KUCIIOT, COJICH
1 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWMCTB MPOCTHIX BEIECTB, BOJOPOJHBIX COCAMHEHUH, BBICIIMX
OKCHJIOB ¥ THJIPOKCHUIOB.

IIpakTnueckoe 3anaTeNe7 CocTaBiieHHe ypaBHEHHH XUMHUYECKUX pPeaKIui

CocTraBiieHHE ypaBHEHUN XMMHUECKUX PEAKIUI C yYaCTHEM MPOCTHIX U CI0KHBIX HEOPIraHUUECKUX BEIIECTB:
OKCHJIOB METaJUIOB, HEMETAIJIOB M aM(OTEPHbIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBaHUI u
aM(pOTEPHBIX THIPOKCUIOB, HEOPraHMUECKHUX COJICH, XapaKTepU3YIOLIUX UX CBOMCTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOICTBA U MOJIyYEHUE HEOPraHMYECKUX
BCIICCTB.

[IpakTnueckoe 3anaTneNe8 CBolicTBa MeTaJUIOB M HEMETAJLVIOB

I/ICCJ’IG)IOBaHI/Ie (1)I/ISI/I‘ICCKI/IX 1 XMMHYECKHUX CBOMCTB METAJJIOB M HEMETAJLIOB. PemieHue OKCIICPUMCHTAJIBHBIX
3agad I10 CBOMCTBAM XMMHYECKHM CBOMCTBAaM METAIOB U HEMCTAJIJIOB, 11O PACIIO3HABAHUIO U TIOJTYYCHHIO
COGI[I/IHGHI/Iﬁ MCETAIJIOB 1 HEMCTAJIJIOB.

OK 02

Tema 3.3.
[Ipon3BOACTBO
HEOpPraHUYECKUX
BELIECTB. 3HAUECHUE
1 IPUMEHEHHUE B
OBITY 1 Ha
[TPON3BOJICTBE

OcHOBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

OOmue mnpencTaBieHUs O MPOMBIIUIEHHBIX CHOCO0AaX MOJyYEeHUs XUMHYECKMX BEUIECTB (HAa MpuMepe
[IPOM3BO/ICTBA AMMHUAKa, CEPHOM KHCIIOTHI).

UepHas u nBeTHas Metamutyprus. [IpakTudeckoe NpUMEHEHHE dIEKTPOIA3a IS ITOTYyYEHUS NIEI0YHBIX,
[11€JI0YHO3EMENIbHBIX METAJJIOB U alfoMUHUS. CTEKJIO U CUIIMKaTHas MPOMBIIIIEHHOCTh. [IpobieMa 0Tx0/10B
11 TOOOYHBIX IPOAYKTOB.

[IpakTnyeckoe 3anaTHeN9 PemieHne NpaKkTHKO-OPHEHTHPOBAHHBIX 3aaHUH.

OK 01
OK 02
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Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUM O POJIM HEOPTAHUYECKOM XUMHUHU, HOBBIX HCTOUHHUKOB SHEPTUU
(anbTEpHATUBHBIE HCTOUHUKHU SHEPTHH) B PELICHUH MTPOOJIEM SKOJIOTHIECKOM, SJHEPreTHYECKON 0€301MacHOCTH.
KontposbHas padota 2 CBOMCTBAa HEOPraHUYECKUX BEIIECTB.

Paznean 4. CTpoeHue M CBOMCTBA OPraHUYEeCKHUX BelleCTB
Tema 4.1. OcHOBHOE co/iep:KaHue OK 01
Kaccudurars, Teoperuyeckoe o0yueHue
CTpPOEHHUE U
HOMEHKJIaTypa .
P ———— [Ipeamer oprannueckoil XumMun. B3auMocBsI3b HEOPraHUUECKUX U OPraHUYECKUX BELIECTB.
p— XUMHYECKOE CTPOCHHE KaK MOPSIOK COSUHEHUS aTOMOB B MOJIEKYJIe COINIACHO HX BA/ICHTHOCTH. OCHOBHBIS
[MOJIOKEHUS TEOPUM XMUMHYECKOTO CTPOCHHMsI OpraHudeckux coenuHennit A.M. bytinepoBa. YrieponHsiit
CKEJIET OPraHUYECKOU MOJIEKYJIbl. MOJIeKy IsipHBIE ¥ CTPYKTYPHBIE (pa3BepHYTHIC, COKPAIIICHHBIC) XUMHUECKUE
(dbopMyIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHUS MoJieKyid. M3oMepuss u H30Mephl
(cTpyKTypHas, reoMeTpuueckas (HucTpancuzoMeTpust). KpaTHOCTh XUMHUYECKON CBA3H.
[lonste o QyHKUHOHANbHON Tpymme. [lpuHnunel KiIaccupuUKallMu OPraHUYECKUX  COEIMHEHUH.
MexayHapoaHasi HOMEHKJIATypa U MPUHIIUMITBI HOMEHKJIATYPhl OPraHUYECKUX COSTMHEHU.
[IpakTuyeckoe 3anaTHeNe10 HoMeHK1aTYpa OpraHu4ecKnx COeJUHEHNH OTeJIbHBIX KJIACCOB
HomeHnkiiatypa OpraHM4eCKMX COCIMHEHHH OTIEIbHBIX KJIacCOB (HACHIIEHHBIC, HEHACBIIICHHbIE |
apoOMaTHYeCKHUE YTIIEBOAOPOJbI, CIUPTHI, (DEHOINBI, albAETH/Ibl, KETOHBbI, KapOOHOBBIE KHUCIOTHI U Ap.)
CocraBiieHre TIOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEIIECTB OTJEIHHBIX KIIACCOB,
MCIIOJIBb3Ysl X Ha3BaHUs M0 CUCTEMaTHYeCKOi HOMEHKIIaType. PacueTsl mpocTeiimieii (opmMyIbl OpraHHuecKoi
MOJIEKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. OcHoBHOE coxepxaHue OK 01
CpoticTa Teopernueckoe o0yueHme OK 02
OpraHUYEeCKUX
COEAMHEHUN DU3NKO-XMMUYECKUE CBOMCTBA OPraHUMYECKUX COCIAMHEHHUW  OTHAENBbHBIX  KJIAcCOB (ocobeHHOCTH

KJIacCU(UKALMM ¥ HOMEHKJIATypbl BHYTPHU KJacca; FOMOJIOTMYECKUN pal U oOmas gopmyia; U30MepHs;
(du3nyeckre CBOMCTBA; XUMHUECKHE CBOIMCTBA; CIOCOOB! NOTYUYEHHUS):

- TpelerbHBIE YIJIEBOAOPOAbl. [OpeHMe MeTaHa Kak OJWH W3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
[TPOMBIIIJICHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YIIIEBOJAOPOIOB, HAXOXKIACHHE B MPUPOJE U TPUMEHEHUE
QJIKAHOB;

- HCIIPCACIIBHBIC U apOMATUIYCCKUC YTIICBOJOPOIbI. HOJ'II/IMepI/ISaHI/ISI 9TUJICHA KaK OCHOBHOC HaIIpaBJICHUEC €TO
M CIIOJIb30BaHMA. FOpeHI/IC AllCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O INIAMCHU JISI CBAPKHU U PE3KU

METAJIIOB;
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- KHCJIOPOJICOIePKAIINE COCTUHEHHS (CITUPTHI U TIPOCTHIE APUPHI, PEHOIIBI, AJIbACTHU LI M KETOHBI, KAPOOHOBHIE
KHCJIOTHI U MX ITPOU3BOIHEIC). [IpakTHueckoe mpuMeHeHne STUIICHTIINKOJIS, TAuIeprHa, penona. [lpumenenue
(dbopManbaeryaa, aneTanbleruia, yKCyCHOM KHCIOThL. MplUla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT.
Mororre CBOMCTBA MbIIA;

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

Kiaccudukanuss W OCOOCHHOCTH  OpraHMYecKMX peakuuid. PeakimoHHbie 1EHTphl.  Paaukansl.
[lepBoHavalIbHBIEC TOHATHUS O THUIIAX U MEXaHU3MaX OPraHUYECKUX PEaKIIUi.

HpaRaneCKoe 3anaTueNell Pemenne PACUYETHBIX 3a/1a4 110 YPABHCHUAM peammﬁ C yyactTuem

PenieHue nenoyvek npeBpameHnii Ha FeHETUYECKYIO CBSA3b MEXKIY KIIaCCaMHM OPraHU4YEeCKUX COCIMHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCAUHEHUN 110 TPUBUAIBHON MIIM MEXKTYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKJIAType. PenieHre pacueTHbIX 3aa4 110 YPAaBHEHUAM PEaKLUi C y4acTUEM

CocraBicHue peaKHI/Iﬁ MNPUCOCAUHCHHA U OKHUCJICHHA HAa IPUMEPC OTUJICHA. Pemenne PACUCTHBIX 3aaa4 C
HCII0JIb30OBAHUEM INIOTHOCTH I'a30B 11O BOAOPOAY U BO3AYXY.

Tema 4.3.
Oprannueckue
BEILIECTBA B
YKU3HEEATEIIbHOCT
1 YeJIOBEKa.
[Ipon3BOACTBO U
[IPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
[TPOMBIIIIICHHOCTH

OcHOBHOe co/iep:KaHue

Teoperuyeckoe o0yuenue

brooprannueckue coenuHenus. [lpumenenue u Guoaoruyeckas poib yriaeBooB. OKucieHHe yrieBooB -
MCTOYHUK SHEPTUH KUBBIX oprannu3MoB. O01acTu NpUMEHEHNs aMUHOKUCIIOT. [IpeBpaiieHus 0eIKoB MUY B
opranusMme. buonornyeckue ¢pyHkuuu 6eiakoB. buonornueckue GpyHkun xKupoB. Posib oprannueckoit xummun
B pellIEeHUH MpoOIeM MUILEBOI 0€3011acCHOCTH.

HykenHOBbIE KUCIIOTBI: COCTaB U cTpoeHue. CTpoeHne HykineoTunoB. CoctaB HykinenHoBbIX kucioT (JIHK,
PHK). Posib HyK1€MHOBBIX KUCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.

[1pon3BOICTBO OpPraHMYECKUX BEILECTB: MPOU3BOJCTBO MeTaHoJa, nepepadorka Hedtu. ITommdTmineH kax
KPYITHOTOHHAKHBIM TMPOAYKT XHMHYECKOro npousBoacTBa. [IpumeHenume »stmiena. IIpousBoactBo u
[IPUMEHEHUE KayuyKa U PE3UHBI.

CHHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOICTBA. [IpakTHueckoe UCTonb30BaHHE BOJIOKOH.
CuHTEeTHYeCKHE TUIEHKU: U30JIALUS ISl IPOBOAOB, MEMOPAHBI Il OTIPECHEHUS BOJIbI, 3AIIIUTHBIE TUICHKHU JJIS
ABTOMOOMIIEH, TUIACTBIPU, XUPYPrUYecKue MoBsI3kU. HOBbIe TEXHONIOTMH aibHEUIIEro COBEpPIIEHCTBOBAHUS
[TOJIMMEPHBIX MaTEPUAIIOB.

Ponb opraHnueckoil XMMHUU B pEIICHWU MPOOJeM 3HEepPreTH4eckoil 0e30MacHOCTH, B Pa3BUTHH MEIUIMHBI,
CO3JIaHMH HOBBIX MaT€pPHaIOB, HOBBIX UICTOYHUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).

OK 01
OK 02
IIK 1.1, 1,5

19




IIpakTuyeckoe 3aHATHeNel12 PenmieHne NPaAKTHKO-OPHEHTHPOBAHHBIX 3aJaHMH 1O COCTABJICHHIO

Perienne npakTHKO-OPUCHTUPOBAHHBIX 3aJJaHUI TI0 COCTABICHHIO XUMHUECKUX PEAKIIUH, OTPAKAIOIIIX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUYESCKUX COCIMHEHUH B Pa3IMYHBIX cpeax (MIPUPOIHBIX, OMOJOTHIECKHX,
TEXHOTCHHBIX ).

KonTponbHo-0000matonmii ypok. CTpyKTypa v CBOMCTBA OPraHMUECKUX BEIIECTB.

Pazgea 5.

KuneTrnueckue n TEPMOANHAMHUYECCKHUEC 3AKOHOMEPHOCTH MNPOTEKAHUA XUHMHYECCKUX peakum‘i

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU
[MPOTCKAHUS
XUMHYECKUX
peakuii

OcHoBHOe coaep:kaHue

TeopeaneCRoe oﬁyqe}me

Xumuueckue peakiun. Kinaccupukanus XuMHUECKUX peakuid: o (pa3oBoOMy COCTaBy (TOMOT€HHBIEC U
reTeporeHHbIe), 0 NCIOIb30BAHUIO KaTalln3aTopa (KaTaTUTHUECKUE U HEKaTaJIUTUYECKHE).

CKOpOCTh peaKInu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB: MPUPOJIBI PEArHPYIONINX BEIIECTB,
KOHIIEHTPALIMU pearupyromx BelecTs, TeMieparypsl (npasuwio Bant-I'odda), miomann peakinoHHOM!
[MOBEPXHOCTH, HAJTM4M KaTanu3aropa. Posip karanu3atopoB B IPUPOAE U MPOMBIIIIIEHHOM POU3BOJICTBE.
OHeprus akTUBaLMU. AKTUBUPOBAHHBIN KoMIuleke. KaTanusaTops! u katanus. Ponb kaTain3atopos B
[IPUPOJIE Y IIPOMBIIILIEHHOM IIPOU3BOJCTBE.

[IpakTuyeckoe 3anaTeN213 U3ydyeHne 3aBUCHMOCTH CKOPOCTH XUMHMYECKOI peakIuu oT
KOHIIEHTPAlMU Pearupyoumnx BelecTB U TeMIepaTyphbl.

OrnpeznenieHne 3aBUCUMOCTH CKOPOCTH PEaKIUMU OT KOHLEHTpaluu pearupyromux BeuiecTB. VMccnenoBanue
3aBUCHMOCTH CKOPOCTHU PEAKIIUM OT KOHIeHTparuu. Onpe/iesieHue KOHCTaHThl CKOPOCTH PEaKIuu

1. JIaboparopHas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH peaKkliu OT TeMIepaTypsh». MccrienoBanue
3aBUCUMOCTH CKOPOCTH PEAaKIMU OT TEMIIEPATYphl. Pacuer sHeprun akTUBAIUU PEAKIIUU.

Perenrie mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUI HA aHainu3 (PaKTOPOB, BIUSIONINX HA MU3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIIuu.

OK 01
OK 02
K 1.1, 1,5

Tema 5.2.
Tepmonunamuuecu

OcHOBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

OK 01
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e 3akoHoMepHOoCTH [Kitaccubukamust XUMHUECKHX PEaKIIUH: 10 TeII0BOMY dPdekTy (IK30TepMHUUECKHUE, SHIOTEPMUUECKHUE), IO OK 02
9
[IPOTEKAHUS obOpatumocTH (0OpaTuMble M HeoOpaTuMbIe). TemnmoBbie APPEKTh XUMHUECKUX peakiuid. TepMoXxumMuaeckue
XUMHYSCKIX ypaBHeHHs. OOpaTUMOCTh peakIuii. XMMHUYECKOE PAaBHOBECUE M €r0 CMEIIEHUE MO/ JEHCTBUEM Pa3IMUHbIX
peakiuii. (hakTopoB (KOHIICHTpAIUsSI PEareéHTOB MJIM IMPOIYKTOB PEaKIMH, TaBJICHHE, TEMIEparypa) IS CO3JIaHus
PaBHOBecue ONTHUMAJIBHBIX YCIOBUM MPOTEKAHUA XUMHUYECKUX MTPOIECCOB.
XUMHUYECKUX [TonsTre 00 »HTANBIUU U dHTponHH. DHeprus ['n66ca. 3akon ['ecca u ciencTBus u3 Hero. Poib cMereHus
peakuuii PaBHOBECHSI B TEXHOJIOTUYECKUX MPOIIECCaXx.
I[IpakTuyeckoe 3ansaTie Nel4 Biusinue pa3jimyHbIX (PAKTOPOB HA U3MEHEHHE PABHOBECHSA XMMHUYECKHX
[Tpunnumn Jle Hlatense. Bausaue pa3nuvabix (akTOPOB HA U3MEHEHHUE PAaBHOBECHS XUMHUYECKUX PEAKIIUM.
3aKOH JIEWCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX KOHILIEHTpAIUH
pearupyromux BEIECTB U MPOIYKTOB peakiinid. PacueTsl TermoBoro 3¢ eKra peakiuu.
PasgeJ 6. JIncnepcHble CHCTEMBI
Tema 6.1. OcHOBHOe co/iep:KaHue OK 01
JlucnepcHbie TeopeTndeckoe oGyuenne OK 02
CHUCTEMBI U OK 07
(baKTOpB! KX Jucniepcubie cucteMbl. Komonaneie cucteMbl. ICTUHHBIE paCTBOPBI.
CToﬁrI;HBocm PactBopenne kak (Qusnko-xuMuueckuii mporecc. PactBopel. CrocoObl TPUTOTOBJICHHS PacTBOPOB.
Y PactBopuMocTs. MaccoBasi 107151 pacTBOpEeHHOTO BeriecTBa. [IpenenbHo MOMyCcTUMbIE KOHLEHTPAMU M MX
HCIIOJIE30BAHKE B OI[EHKE DKOJOTHYECKOM 0E30IMacHOCTH.
Kiaccudukanus 1ucrnepcHbIX cucTeM 1o coctaBy. CTpoeHue u (akTOpbl YCTOMYUBOCTH TUCTIEPCHBIX CUCTEM.
Pacrio3HaBaHne UCTHHHBIX PACTBOPOB, KOJJIOMIHBIX PAcTBOPOB M TrpyOoaucmepcHbix cucteM. CTpoeHue
MUILIEeIUTBI. PaccenBaHme cBeTa MpU MPOXOXKIEHUN CBETOBOTO MyYKa Yepe3 ONTUUYECKH HEOAHOPOIHYIO CPEIy
(o dexra Tunpans).
I[IpakTuyeckoe 3anaTue Nel6 Pemenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB.
Perrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB.
PelieHre NMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK HA JHUCIEPCHBIE CUCTEMBI, UCIOJIb3yEMbIE B
OBITOBOM W TIPOW3BOJCTBEHHOW JEATEIHLHOCTH UYEJIOBEKA, C TMO3UIMH HKOJOTHYECKON Oe30macHOCTH
[MOCIEACTBHUI U TPaMOTHBIX PEIICHUH TPOOIIeM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. OcHOBHOe coep:kaHue OK 01
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lccrnenoBanue IIpakTuyeckoe 3ansitue Nel7 PacTBopbl OK 02
CBONCTB PacTBOpbBI 331aHHOM (MOJISIPHOM ) KOHLIEHTPALUU (C IPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH),
NTMCIIEPCHBIX OIIpEeAEIICHUE CPeabl BOIAHBIX PACTBOPOB.
CUCTEM JUIS UX
J—" IIpakTnyeckoe 3ansaTue Nel8 HcciienoBanue q1ucnepcHbIX CHCTEM.
ICHTH(DUKALIY N
A I CBolicTBa IUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3UH, YMYJILCUH, KOJUIOUAHOrO pacTBopa. CpaBHEHHE
CBOMCTB HCTUHHBIX U KOJUIOUJHBIX PACTBOPOB, BBISBIEHUE OCHOBHBIX PA3IN4YUNA MEX1Yy HUMH.
Pasnea 7. KauecTBeHHbIe peakiiu 00HAPY KeHUs] HEOPraHUYEeCKUX M OPraHMYeCcKHUX BellecTB
Tema 7.1. OcHOBHOe co/iep:KaHue OK 01
ObHapysxenue [IpakTnueckoe 3ansaTHe Nel9 KayecTBeHHBbIe XMMHYECKHE PeaKIIUH, XapaKTepHbIe I 00HAPY/KeHHU s OK 02
HEOPraHUYECKUX
CATHOHOB K KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHble JUIsl OOHAPYKEHUSI HEOPraHUYECKUX BEIeCTB (KaTHOHOB
AHIIOHOB 1 aHMOHOB). CocTaBieHUE ypaBHEHUN peakinii oOHapyxeHust katuoHoB [—VI rpynmn u aHMOHOB, B T.4. B
MOJICKYJIIPHOM ¥ MOHHOH (opMax.
Peakuny 0OHapyKeHUSI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOILEH CPEeIbl.
[IpoBeieHne KaueCTBEHHBIX peaKluil, HCIOIb3YEMBIX JUIsl OOHApY KEHUsI aHHOHOB: KapOoHarta, (hocdara,
cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onrucanue HaOIIOAAEMBIX SIBICHUI U COCTAaBICHUE
XUMHUYECKHUX DEAKIINA.
Tema 7.2. OcHOBHOE co/iep:KaHue OK 01
OGHapyxenue IIpakTnyeckue 3aHATHA OK 02
OpPraHUYECKUX
eLLeCTE KayecTBeHHbIE XUMUUECKUE PEaKIUH, XapaKTepHbIe 1151 OOHAPYKEHUS OTJENbHBIX KJIACCOB OPraHUYECKUX
5 COEMHEHMI: (EHOJIOB, alb/IErHI0B, KpaxMaia, yKCyCHON KUCIOThl, aMUHOKHCIIOT U Ap.
OTIENbHBIX KJIACCOB
© HOOIE30BAMIEM JleHaTypanuus O€JIKOB IPH HarpeBaHUH, [IBETHbIE PEAKLIUU OEJIKOB.
CocTaBiieHHEe KaYeCTBEHHbBIX peakluii 0OHapyKEHHsI OPraHNUYECKUX COETUHEHHUH OT/AEIbHBIX KJIACCOB.
KaueCTBEHHBIX
peaxkuuin IIpakTnyeckoe 3anaTue Ne20 O0Hapy:KeHHe OPraHNYeCKUX COeIHHECHHUI OT/IeJbHBIX KJIACCOB.
OOHapyXeHHe OpraHMYECKUX COSAMHEHUH OT/IENbHBIX KIaCCOB.
JlabopaTopHas paboTta Ha BEIOOD:
1. JTaboparopHas pabota «KauecTBeHHbIE PeaKIIMK Ha OT/IEJIbHbIE KJIACChl OPraHMYECKUX BEIIECTBY.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUe (CoaepKAHUE MPUKJIATHOTO MOIYJIs1)
Pasnea 8. Xumus B ObITY M IPOM3BOACTBECHHOM eI TEJILHOCTH YeJI0BEKa OK 01
Tema 8.1. OcHoOBHOE coepxxaHue OK 02
OK 04

Xumus B ObITY U

IIpakTnyeckne 3anaTusa Ne2l
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[MPOM3BOJICTBEHHOHN [JKOJIOTHYECKasi 0€301aCHOCTh MOCIEACTBUN OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa, 2 OK 07
NEeATEIbHOCTH CBsI3aHHAsI C IepepabOTKOM BEIIECTB; TIOMCK M aHAIN3 XUMHUYECKONH HH(POPMAITUH U3 PA3IMYHBIX HICTOYHUKOB 2 [IK'1.1;15
yeloBeKa (Hay4Hast 1 yueOHO-Hay4YHas JIUTEepaTypa, CPeICTBa MaCCOBOM MH(popMaIun, ceTb IHTEpHET U IpyTHe).

Jloknazel (¢ yaeTom Oyaymiei npodeccHOHAIBHON IeATeIbHOCTH ) Ha aHAIU3 HHPOPMAITIH O

[IPOM3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON U MOTyYEHHEM BEILECTB, a TAKKE C

HKOJIOTUYECKOM 0e30MacHOCTBIO.

3amura goxaana: [IpencrapieHue pe3ynbTaToB pelieHus KEHCOB (BBICTYIUICHHUE C IPe3eHTaluei)

/Iu(depeHupoOBaAHHBIN 3a4eT 5
Bcero:

78

23




3. YcjoBus peajqu3anuu NporpaMmsl 001eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpebdoBaHUs K MUHUMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecneyeHU o

Jis  peanu3anyi  IPOTPaMMBbl  TUCHUIUIMHBI  JOJDKHBI  OBITH  MPETYCMOTPEHBI
CIIeyIOIIKe ClelaIbHbIe MOMEIICHU: YUYeOHbI KaOMHET XUMHUHM W/WIH Y4eOHON XMMHYECKON
naboparopuu.

O6opynoBanue yueOHOro KabuHeTa (HarjsgHbIe MOcoOus ): 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, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpencrBa OOy4YEHMs: KOMIIBIOTEP C YCTPOMCTBaAMM BOCIPOM3BENEHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-TIPe3eHTEP
JUISL IPE3EHTALUM.

O6opynoBanue 1abopaTopuud U pabOYUX MECT JIabOpaTOpPUHU: MEH3YpPKH, MHUIIETKH-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYIIbI, PEIMETHBIC U TOKPOBHBIC CTEKIIA, INIAHIICTHI JIJIS
KalneJIbHBIX peakiuii, pumpTpoBaibHas Oymara, IPOMBIBAJIKH, CTEKIISIHHBIE IPOOUPKU, PE3UHOBBIE
poOku, (HoHApUKH, HAOOP PEAKTHBOB, CTEKIISTHHBIC MMAJOYKH, ITATUBBI I MPOOUPOK; MEPHEIC
UWIMHIPBI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JIeTuTeNnbHble IuHapuyeckue (50-100 mir), ctynku
¢ ecTrKoM, Gap(opoBbie YalTKu, MAHIETHI, (GUILTPHI OYMaXKHbIC, BaTa, MapJis, YACOBBIC CTCKIIA,
ANEKTPOIUIUTKH, JIAOOpATOPHBIE IITATUBBL, CIIMPTOBBIC TOPENKH, CIUYKHU, TPUOOP AJIS MOTYYCHUS
ra3oB (Wi mpoOWpKa C Tra300TBOJAHOW TPYOKOI), AepKaTenu sl MPOOUPOK, CKISHKH st
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), BoastHast O6aHsl (MJIM TEPMOCTAT), CTEKIISTHHBIC MMaJIOYKH;
KOHUYeckue Koaobl s TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MTOJIOCKU s onipeneneHust pH
Y CTaHJapTHAasi MHIMKATOpHAs IIKaa; YHUBEPCATbHBIN HHAUKATOp; muneTku Ha 1, 10, 50 mn (wiu
no3atopbl Ha 1, 5 u 10 mut), GropeTku JJis TUTPOBAHUS, MeIUIMHCKUE mpHuiel Ha 100-150 mut,
nabopaTopHble W/UIK aHATUTUYEeCKHe Bechl, pH-MeTpsl, cymmnbHbIi mKkad, u ap. maboparopHoe
obopyioBaHue.

3.2. WNndopmannonHoe odecnevyeHne peajsu3annu NporpaMmsbl

OcHoBHas JInTEepaTypa:
1. Xumus ans npodeccuili M CHEMUANTBHOCTEH COLATBbHO-PKOHOMHUYECKOTO U TYMaHHTApHOTO
npodueit: ['abpuensin O.C. : Yuebnuk. - M.: Axagemus, 2022
JlonoiHUTeIbLHAS JJUTEpaTypa:
YueOHas auTeparypa
2. Xumus: yueOHHK JUIsl cpeHero mpogeccuoHanbHoro oopasosanus /1O. A. Jlebenes, I'.
H. ®anees, A. M. T'onry6es, B. H. lllanosai; mox o6mieit pexakmueii I'. H. ®@aneesa. - 2-¢ u3j.,
nepepab. u gorn. - Mocksa: M3natensctBo FOpaiit, 2024
HNHTepHeT-pecypcen:
3. KoHmenuuu COBpEeMEHHOTO €CTECTBO3HAHUS: DJIEKTPOHHBIN ydueOHUK ApyueB A.A. u ap. :
otwu. caiit. - http://nrc.edu.ru/est
4. Caiit, copepKaluii OTKPBIThIE YUSOHUKH 10 €CTECTBEHHOHAYYHBIM JUCIUILTHHAM: OQUIL. CAHT.
-2 http://www.college.ru
CaliT, mOCBSIICHHBIN BOMPOCcaM ecTecTBO3HaHus - 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 OOy4YEHMsI OCYLIECTBISICTCA IpEnojaBaTeleM B
nporecce MpOBEACHUS MPAKTUYECKUX 3aHATUH U J1a0OpaTOpHBIX PadOT, TECTUPOBAHUS, a TAKKe
BBIITOJIHEHU L O6y‘—IaIOHH/IMI/IC${ WHAUBHUAYAJTbHBIX 33}13HI/II7I, ITPOCKTOB, HCCJ'IG)IOB&HI/IfI. PCSYJ'IBTaTI)I
OGy‘-ICHI/IH OMPCACIIAOT, 4YTO 06yqa101111/16051 AOJIKHBI 3HATh, [MOHUMAaTh U ACMOHCTPUPOBATL IO
3aBEPILIECHUH U3YyYEHUS TUCLIUILIMHBI.
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Hns  popmupoBanus,

KOHTPOJISI W OIEHKH pPEe3yJbTaTOB OCBOCHUSA Yy4yeOHOM

JTUCIUTIIMHBL  UCIIOJIB3YEeTCSl CHCTEMa OIICHOYHBIX MEPOIPHUATHH, TMpeACTaBIgIomas co0oit

KOMIIJICKC

yueOHBIX

MEPOIPUATHH,

COorjiaCoOBaHHBIX C

pe3yJsibTaTaMu

oOydeHus

u

chopmynupoBaHHbix ¢ yaetom ®I'OC COO (mpeametHble pe3yabTaThl o aucuurumnae) 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 |Ctpoenue aromoB  |COCTaBISITH XUMUYECKHE 1. Tect «CtpoeHue 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 rUAPHIOB U T.IL).

1.2 ([lepuomuueckuii Xapakrepus3oBarh xumudeckue [[IpakTHKO-OpHEHTUPOBaHHbBIE OK 01
3aKOH M TaONHIIAa  [PJIEMEHTHI B COOTBETCTBHH C UX [TEOPETHUECKHE 3a1aHUs HA OK 02
[.1. MenneneeBa  [OJIOXEHUEM B IEPUOAMUYECKOM[XapaKTEPU3ALNIO0 XUMHUUECKIX

CHCTEME XMMHUYECKUX DIIEMEHTOB: «MeTaudeckue /

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
XuMHYecKkue CcXeMbl XUMHYECKHMX PeaKIuii BemecTBa 1 XMMUYeCKne
peakumnu peakuum»
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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 KOMIUIEKCHBIX
coeMHEHMH (Ha mpuMepe
FUIPOKCOKOMIUICKCOB IIMHKA U
QTIOMHHHSA ).

2. 3amauu HaA pacyueT
KOJTMYECTBEHHBIX XapaKTEPUCTUK
MPOYKTa PEAKIINH COCTUHCHHUS,
MacCOBOM HJIM O0OBEMHOM T0JTU
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
TaHO B BHJIE PacTBOpa €
OIpElIETICHHOM MacCOBOH noeit
[PAaCTBOPEHHOTO BEIIIECTBA.

2.2

DIIEKTPOITUTHUECK
asi TACCOLMAIIS U
HOHHBIA 00OMEH

CocTaBisITh ypaBHEHHUS
XUMHYECKIX PEaKIIuU
MOHHOTO0 OOMEHa ¢ yJacTuem
HEOpPraHMYECKUX BEIIECTB

1. 3amanus HaA cocTaBIICHUE
MOJICKYJISIPHBIX 1 HOHHBIX
peakiMii C yyacTEM OKCHUJOB,
KHCJIOT, OCHOBAHUM U COJICH,
MOHHBIX peaKLUi THAPOIN3a
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 (COSMHEHNS )B
MOJIEKYyJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJ1acCU(UKALMU, HOMEHKJIaType
1 XUMHYECKUM (HOpMyIIam
HEOPTraHNYECKUX BEIIECTB
Pa3INYHBIX KIIACCOB.

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

pELIETKY.

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

HEOPTraHMYECKUX  |HEOPraHUYECKHX BEHIECTB  [aM(POTEPHBIX TUIPOKCHIIOB 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, OCHOBAaHUM 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
«CBoiicTBa METAIJIOB U
HEMETAJUIOB.

3.3 [IpousBoacTBO OK 01
HEOPraAHIIECKHX O0ocHOBBIBATh 3HaUeHHE U |[[IpaKTHKO-OPHEHTUPOBAHHBIE  |OK (2
Berects. 3Hauenme|PAMEHERAE 3a/1aHHsl IO COCTAaBJICHUIO
u npuMenenme B |'COPTAHHIECKUX BEIECTE B \XMMHIECKUX PEAKIMH C
GrITy U Ha OBITOBOM U Y4acTHEM HEOPTaHMYECKUX
POM3BOICTRE MTPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIH3YEMBIX TSI UX

e TeTbHOCTH YeNIOBEKa UX [MASHTU(DUKAIIUN U
(hUBUKO-XUMUYECKUMU MTPOMBIIIICHHBIX CITOCOOOB
CBOMCTBaMH [10Jy4CHUS.

4 |Pa3nen 4. HccaenoBars crpoenue 1  |[KoHTposbHasi padora
CtpoeHue u cBoiicTBa opranuvyeckux («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
[TOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (hOpMyJTT
OpraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3agaun Ha oIpeesIeHue
npocteiiien (opMyIibl
OpraHUYECKON MOJIEKYJIBI,
MCXO/1 U3 DJIEMEHTHOI'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. 3ajaHNs HA COCTABIICHHE
YpaBHEHUN XUMHUYECKUX
peakuuil, WIUTIOCTPUPYIOIIHX
XMMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
NTAHHBIX peaklHi 1
FeHETUYECKOM CBS3U
OpraHUYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3ama4u 1Mo
YPAaBHEHUSIM PEAKIIUM C
YIaCTHEM 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 pPaBHOBeCHE
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

BEIIECTBY;

- «Onpenenenne 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 |MccnenoBarb BIUSIHUE 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 XHMHUYECKOTO
[PaBHOBECHSI.
3. JJaboparopnas padota
«M3yueHne BIUAHUS PA3TMYHBIX
(akTOpOB Ha CMELLEHUE
XUMUYECKOTO PABHOBECHU .
6 Pa3nea 6. "
ccienoBarthb aucnepcunie [KonrposbHas 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. IIpakTUKO-OpUEHTUPOBAHHEIE
YCTOMYHUBOCTH rpy0OINCIICPCHBIC CHCTEMBI [pacueTHBIE 3aJaHH HA

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

6.2 [MccnenoBanue VccnenoBath Gpu3uko- JlaGopatopHas pabota (Ha OK 01
CBOMCTB XMMUYECKHE CBOWCTBA BLIOOD):

TACTIEPCHBIX Pa3IMYHBIX BUJIOB - TIpUTOTOBJIEHNE PACTBOPOB;
CUCTEM TUCTIEPCHBIX CHCTEM - HccnenoBanue IucnepCcHbIX
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
AQHUOHOB katroHoB [-VI rpynm;
- 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 |O0HapyxeHue VccnenoBath kauecTBeHHbIe |1. JlabopaTtopHas pabota (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
peaxiuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHECHUM.
8 [Pazmex 8. OueHuBaTh NOCJAEACTBUSL (3alUTA JOKJIAA0B Keiica (¢
XuMmusi B ObITY 1 [OBITOBOM M yueToMm Oyayueu
MPOU3BOJACTBEHH [IPOU3BOJACTBEHHOM npogecCHOHAIBLHOM
0l 1eATEJIbHOCTH |1eATeJbHOCTH YeJIOBEKA C |1eATeJIbHOCTH)
yeJioBeKa MO3MIHIA IKOJIOTHYEeCKO
0e3onacHoCTH
Xumus B ObiTy 1 |O1IeHUBATh MOCIIEICTBUS OK 01
MPOU3BOJICTBEHHO [OBITOBOW U OK 02
U IeATEeIbHOCTHU [MPOU3BOJACTBEHHOMN Tloknaz Keiic (¢ yueTom SE 8‘71
yeloBeKa JIEATENbHOCTH HENOBEKA C |5y 11y yieii poheccHOHanbHol [T 11
MO3HIIHH dKOTOTHYECKOH nestensHOCTH) BO3MOXKHEIE 1.5

0€30IaCcHOCTH

TEMBI KEHCOB:

1. ITorennenue knuMaTa u
BLICBOOOKICHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. IpUOOPOCTPOCHHS.

3. HoBble MaTepuaitsl Juist
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE

PaCTUTENBHBIX IIPENapaToB.
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