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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""),
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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

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 112
B T.4.

OcHOBHOE coepxaHue 78
B T. 4.

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

CamocTtosiTenpHas padoTa 34
[IpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 4
MPUKJIATHOT0 MOIYJIA)

B T. 4.

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
Pa3eyioB H TeM NPaKTHYeCKUe 3aHATHS, IPUKIATHON MOTYJIb 4acoB KOMIIeTEeHIINH
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
XUMUYICCKUX
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
MEKTyHAPOJHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMUU U TPUBUATLHBIX HA3BAHUH JIJIST COCTABIICHUS 2
XUMHUYCCKUX (DOPMYIT IByXaTOMHBIX COSAMHEHUH (OKCHIOB, CYJIb(UIOB, TUAPHIOB | T.I1.) U IPYTHX HEOPraHUUECKUX
COETMHEHHI OT/IEIIEHBIX KIIaCCOB.
CamocrosTenpHast pabota 4
Tema 1.2. OcHOBHOe coiep:kaHne 2 OK 01
[lepuoanyeckuii TeopeTudeckoe o0yuenune OK 02
3aKOH W Ta0nuIa 0 3 >
J1.1. Meneneesa PaKTHYeCKOe 3aHATHE
[Tepuonnueckas cucrema xumuueckux saemenToB .M. MenneneeBa. ®usnueckuit cmuici [leproauyeckoro 3akoHa
J1.11. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XHMUYECKUX DIIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIO)KHBIX BEIIECTB B COOTBETCTBHH C IMOJOKEHHEM XMMUYECKOro arieMeHTa B [leproamuaeckoii cucteme. ’

MupoBo33peHuecKkoe U HayuyHoe 3HaueHue Ilepunoanueckoro 3akona .M. Menneneesa. IIpornossr [I.11. MeHnneneesa.
OTKpBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
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PerieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUH HA XapaKTEePU3aLUI0 XUMUYECKUX
HIIeMEHTOB «MeTanyeckre / HeMEeTaJUINYECKUEe CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX IEKTPOHHBIM CTPOEHUEM U MOJO0KEHUEM B
[IEPUOAMYECKON CHUCTeMe XuMUYecKuX aemMeHToB JI.M. MenneneeBay.

CamocrosTenbHas padora

Paspen 2. XuMnueckme peakumm

12

Tema 2.1. Tumsl
XUMHUYECKAX
peakuuii

OcHoBHOe coaep:kaHue

Teopernyeckoe o0yueHue

KHaCCI/I(l)I/IKaHI/ISI N THUIIbI XUMHWYCCKUX peaKHI/Iﬁ C Y4aCTUEM HCOPraHMYCCKHUX BCIICCTB. KonndecTBeHHBIC
OTHOIIIEHHUS B XUMHH. OCHOBHBIC KOJIMUECTBECHHEIC 3aKOHBI B XUMHH U PaCyYCThI 11O YPAaBHCHUAM XUMHYCCKUX
peaKuHﬁ. Moub Kak CAHNUIA KOJINYECTBA BEIICCTBA. MonapHaa Macca. 3aKOHBI COXPAaHCHUS MAaCChl U
OHCPI'UH. 3aKoH ABoraz[po. MOJ'ISIpHBIﬁ 00beM rasos. OTHOCHUTEIbHASA INIOTHOCTD ra30B.

PeaKLII/II/I KOMHHGKCOO6pa3OBaHI/I$I C Y4aCTUEM HCOPIraHMYCCKHUX BCUICCTB (Ha IMpUMEPEC TUAPOKCOKOMIIIICKCOB
OHMHKa 1 aJ'IIOMI/IHI/IH).

I[IpakTHYeckoe 3ansaTHE 4

CocraBiieHre ypaBHEHUHN peaKIuid COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHs], 0OOMEHa. Y paBHEHUS PeaKIIuii
rOpEeHHs, HOHHOTO 0OMEHa, OKHCIIEHUS-BOCCTAHOBIICHHUSI.

PacueT K0oJIMUEeCTBEHHEIX XapPaAKTCPUCTHUK MCXOJHBIX BEIICCTB U IMTPOAYKTOB PCAKIIUH. Pacuer
KOJTMUECTBEHHBIX XapaKTEPUCTUK MPOTYKTa PEAKIUU COCTUHEHHS, €CIM OJTHO U3 BEIECTB IaHO B U30BITKE
1/ COAEPKUT IpuMecH. PacueT MaccoBoi MM 00bEMHOM 10JIM BbIX0/1a IPOAYKTA PEaKIIUN COEAUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIIEHHH Ta30B. PacueT Macchl (00beM, KOTUYECTBO
BELIECTBA) IPOYKTa peaklli, €CJIM OJTHO U3 BEIIECTB JAHO B BUJE PaCTBOpA C ONPEAEICHHON MaccoBOi
0JIel paCTBOPEHHOTO BEILIECTBA.

YpaBHeHI/IH OKHCJICHHMS-BOCCTaHOBJICHMA. CTeneHb okuclieHus. OKUCIUTENb 1 BOCCTAHOBUTENb.
OXKHUCITNTEIIFHOBOCCTAHOBUTEIIHHEIC PCaKkuu B Mpupoac, MpOrU3BOJACTBCHHBIX IMPOIECCaX U
PKU3HCACATCIIBHOCTH OPraHUu3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIN NOoTCHIUAJI CPCIBI. CocraBieHue u
YPAaBHUBAHUC OKUCIIUTCIIBHOBOCCTAHOBHUTECIIbHBIX peaKuHﬁ MCTOJOM JJICKTPOHHOT'O Oananca. Tunuynkie
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJ'II/B PAaCTBOPOB U paCIlJIaBOB coJIeil.

CaMocTosTeIbHAas pa60Ta

OK 01

Tema 2.2.

OcHoBHOE cogep:kaHue

OK 01
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DJIEKTPOJIUTHYECKA
1 TUCCOLIMAIs U
HOHHBIA 0OOMEH

Teopernyeckoe o0yueHue

Teopus anexkTpoauTHUecKoi nucconmanuu. Peakuuu nonnoro oomena. CoctaBieHue peakiuii HOHHOTO
oOMeHa MMyTeM COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHECHUH.

['uponu3 coneil. 3HaueHUEe THIPOIN3a B OMOIOrHUecKUX OOMEHHBIX nporieccax. [I[pumenenue ruaponnsa B
[IPOMBIILIIJICHHOCTH.

I[IpakTHYeckoe 3aHATHE 5

JlaGoparopHas pabota «Peakuuu ruipoian3a.
VccemoBaHue cpeibl paCTBOPOB COJICH, 00pa30BaHHBIX CHUIBHBIMU M CJIA0BIMH MPOTOIUTAMU, U UX PEaAKIIHA
C pacTBOpaMH Iesouu 1 kapOoHara HaTpus. CocTaBlIeHHE PEeaKIUil THAPOIIN3a COJIEH.

CamocrosiTenbHas padoTa

Pazgea 3.

CTpoeHHe U CBOIICTBA HEOPraHMYECKUX BelleCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOe co/iep:KaHue

Teoperuveckoe o0yueHue

[Ipenmer Heopranuueckoil xuMuu. Bzaumocss3p Heopranuueckux BemecTs. Kiaccudukarys
HeopraHMuuecKux BerecTB. IIpocTsie u croxHble BeuecTBa. OCHOBHBIE KJIACCHI CIOMXKHBIX BEIIECTB (OKCHUbI,
'MJIPOKCUIBI, KUCIOTHI, cosin). HoMeHKIaTypa 1 Ha3BaHHWE HEOPTraHUYECKHUX BEIECTB UCXO/s U3 UX
XUMHYECKON (POpMYJIbI UM COCTaBICHUE XMMHUECKON (OpMYJIbl UCXO/I U3 Ha3BaHMs BEILIECTBA IO
MEXyHapOAHON WINA TPUBUAJIILHOM HOMEHKIIATYPE.

Me:xmorexysipHble B3aumoeiicTsus. Kpucrammoruaparel. ArperaTHble COCTOSIHHSI BEILIECTBA.
Kpucraaninueckrue 1 aMopHbIe BelecTBa. THITbI KpUCTAIUIMYECKUX PEIETOK (ATOMHAs!, MOJIEKYJIIpHas,
MOHHAsI, METaJNIn4yecKasi). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUECKOMN PEIIETKH.
[ IprurHBI MHOTOOOpa3Hsl BEIECTB.

CoBpeMeHHbIE MPEACTABIIEHUS O CTPOEHUU TBEP/BIX, JKUJKUX U ra3000pa3HbIX BemlecTB. KHUIKIe KpUCTaIbL.

[IpakTHuyeckoe 3ansiTue 6

Perienue 3a1a4 Ha pacueT MacCOBOM J10JM (MAcChl) XUMHUYECKOTO AJIEMEHTA (COeTMHEHNS) B MOJIEKYJIe
(cmecn). Pemienne npakTuueckux 3aaHuii 1o Kiaccu(uKaluy, HOMEHKIIAType U XUMUYECKUM QopMyJiam
HEOPraHNYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (HAa3bIBAaTh U COCTABIIATH (POPMYJIIBI XUMHUECKUX BEIIECTB,
OIpeNIeNIATh IPUHAIIEKHOCTD K KJI1acCy).

OK 01
OK 02
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VICTOYHMKM XUMHUYECKOM WHpopMmauuu (HayyHas M y4yeOHO-HayyHas JMTEpaTypa, CpPEACTBAa MacCOBOMH
nHpopmarmu, cetb MuTepHer m apyrue). [lomck wuHbOpManmu 1o Ha3BaHUSAM, HICHTHU(HKATOPAM,
CTPYKTYPHBIM (hopMyJiam.

4
CamocTosiTenbHas paboTa
Tema 3.2. ®usuko- (OcCHOBHOE coaep:kaHue 12 OK 01
XUMITICCKUC Teopernyeckoe o0yueHue 6 OK 02
CBOHCTBa =
IO MeTtainsl. O0ume pusndeckre 1 XMMUYIECKUe CBOMCTBA MeTaioB. CIIOCOOb! MoTydeHHsl. 3HAYSHUE METAIJIOB
e I;CTB I HEMETa/VIOB B IPUPOJAE U KU3HEIEATEIbHOCTH 4eloBeKa M opranuzMoB. Koppos3us meramioB: BUIb] 2
= KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.
Hemeramner. O0mue ¢puznyeckne ¥ XUMHUYISCKUE CBOMCTBA HEMETA/UIOB. THIHMUYHBIC CBOMCTBA MeTauioB 1Y -
YII rpynn. Knaccudukanus 1 HOMEHKIaTypa coeAMHEHU HemeTaioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB| 2
B IIPUPO/IC.
XUMHIUECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKMX BEIIECTB (OKCHIOB, THAPOKCHUIOB, KUCIIOT, COJIEH
1 7p.). 3aKOHOMEPHOCTH B H3MEHEHHMU CBOWCTB MPOCTHIX BEIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIHX| 2
OKCHJIOB U TUJIPOKCHIOB.
[IpakTuyeckoe 3ansaTHE 7 6
CocTaBiieHUe YPAaBHCHHI XUMUYECKUX PEAKIUN ¢ YIaCTHEM MPOCTHIX U CIIOKHBIX HEOPTaHUYICCKUX BEIISCTB:
OKCHJIOB METAIIJIOB, HEMETAIUIOB U aM(OTEpPHBIX DIEMEHTOB, HEOPraHWYECKHX KHUCIOT, OCHOBaHHWN H
aM(pOTEePHBIX TUIPOKCHJIOB, HEOPTAHMYECKHUX COJICH, XapaKTePU3YIOIINX UX CBOMCTBA. 4
Perenrie mpakTHKO-OPHUEHTUPOBAHHBIX TEOPETHUUECKUX 3a/IaHUi HAa CBOMCTBA U MOJTY4YEHHE HEOPTaHUUYECKUX|
BEIIICCTB.
JlabopaTopHble 3aHATHSA 2
JlabopaTopHas pabota «CBOICTBa METAIIJIOB M HEMETAIIOBY.
VccnenoBanne GU3NYECKUX M XUMUYECKUX CBOMCTB METAJIJIOB M HEMETAIUIOB. PeleHne 3KkcnepuMeHTaIbHbBIX
3aad 10 CBOMCTBaM XUMHUYECKHM CBOWCTBAM METAJIOB M HEMETAJUIOB, IO PACIIO3HABAHHIO W IOTYYCHHIO 2
COCTMHEHUI METaJUIOB U HEMETAJIJIOB.
CamocTosiTenbHas padboTa 4
Tema 3.3. OcHOBHOe coep:kaHue 3 OK 01
[IponssoscTBO Teoperuuyeckoe o0yuenune 2 OK 02

17




Heopranuueckux  [OOImMe MpeACTaBIeHUsT O MPOMBIIIIEHHBIX CHOCO0aX IMONy4YeHHs XMMHMUYECKHX BeEUIeCTB (Ha mIpuUMepe
BEILIECTB. 3HAUCHHE [IPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI). 2
1 npuMeHeHue B [UepHas u uBetHas Metaiutyprus. [Ipaktudyeckoe npuMeHEHHeE 3JIEKTPOIU3a AJis MOJTy4YeHHUs [IeTOYHBIX,
OBITY ¥ Ha
[1eJI0YHO3EMENTbHBIX METANIOB U almtoMUHUA. CTEKIIO U CHJIMKATHAas MPOMBIILIEHHOCTh. [Ipo6iema 0Tx010B 1
[TPONSBOJICTBC MOOOYHBIX MTPOAYKTOB.
I[IpakTHYeckoe 3ansATHE 8 1
Pemiennie MpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUi O POJIM HEOPTaHWYECKOM XMMHUU B PAa3BUTHH MEAUIIMHBI,
CO3/IaHUM HOBBIX MAaTepHaNIOB (B CTPOUTENIBCTBE W JIp. OTPACISAX IMPOMBIILICHHOCTH), HOBBIX HCTOYHHUKOB
PHEPrUuM (aJbTEPHATUBHBIE MCTOUYHUKH SHEPTrUU) B PEUICHUH NMPOOJIEM 3KOJOTHYECKOW, IHEPreTUYECKON U 1
MUIIEBON OE30MaCHOCTH.
KonTponbpHo-0000matonuii ypok. CBONHCTBa HEOPTaHUYECKUX BEIECTB. 1
CamocrosiTenpHas padbora 4
Pazneu 4. CTpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelleCTB 28
Tema 4.1. OcHOBHOe co/iep:KaHue 4 OK 01
Kraccndukauus, — Teoperuuecikoe oGyuenue 2
CTpOCHHE U
HOMEHKJIaTypa .
R [IpenMeT opranuyeckoil XuMuu. B3anMocCBs3b HEOPTraHMUECKUX M OPTaHUYECKUX BEIIECTB.
BelecTE XHUMHUECKOE CTPOEHUE KaK MOPSA0K COSAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEGHTHOCTH. OCHOBHBIE
[MOJIOKEHUS TEOPUU XUMHYECKOT0 CTPOSHUS OpraHN4ecKux coennHenunit A.M. bytnepoBa. YriaepoaHblii CKemeT,
OpPraHMYEeCKOM MOJIEKYJIbl. MOJIEKYIISIpHBIE M CTPYKTYPHBbIE (pa3BepHYTHIE, COKpAIEHHbIE) XHMHYECKHe| 2
bopMynbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHs MOJeKyl. M3oMepus ¥ H30Mepsl
(cTpykTypHas, reoMmeTpuieckas (1uc-Tpanc-uzomepusi). KparHocTs XUMUYECKO# CBS3H.
[lonstre o ¢yHKIUMOHANBHOW rpymnme. [lpuHIUOB KiIaccuPHUKAIMM  OPTaHUYECKUX  COEAMHEHUU.
MesxTyHapoTHass HOMEHKJIATYpa W IPHHIIAITEI HOMEHKJIATYPhl OPTaHHYECKUX COSTHHCHHU.
IMpakTuueckoe 3ansaTue 9 2
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HomeHknatypa OpraHm4eckux COEAMHEHHMH OTAENbHBIX KIJIACCOB (HACBHIINIEHHbIE, HEHACBIIIEHHBIE W
QpOMaTHYECKHUE YTJIEBOJOPOJIbI, CHHUPTHI, (EHOJBI, aNbIACTHUIBI, KETOHBI, KapOOHOBBIC KHCIOTBHI W JIp.)
CocTaBiieHHEe TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHM4YecKHX BEUIECTB OTAENbHBIX KIIACCOB,
MCTIOJIB3YSl X HAa3BaHMSI [0 CHCTEMAaTUYeCKO HOMEHKIIaType. PacueTsl mpocreiiieid GopMyibl OpraHuIecKoi
MOJIEKYJIbl, ICXO/IS U3 3JIEMEHTHOTO cocTana (B %).

CamocrosTenbHas padora

OcHOBHOe co/iep:KaHue

12

Teopernyeckoe o0yueHue

OK 01
OK 02

Tema 4.2.
CBoiicTBa
OpraHN4eCKHUX
COeIMHEHHUH

@DU3NKO-XMMHUYECKUE CBOMCTBA  OPraHMYECKUX COCJAMHEHUN  OTIENbHBIX  KJIaccoB  (OCOOEHHOCTH
KJaccu(UKAMU ¥ HOMEHKJIATypbhl BHYTPU Kjlacca; FOMOJIOTMYECKHUH psn W obmas ¢opmyia; U30Mepus;
(bu3nUecKne CBOMCTBA; XUMHUECKHE CBOMCTBA; CLIOCOOBI OTYUYCHHUS):

- IIPEIEIbHBIE YTIE€BOAOPOABLL. ' OpeHre MeTana KaK OAWH U3 OCHOBHBIX HCTOYHHUKOB TEILJIa B IPOMBIILIEHHOCTH
1 ObITy. CBOICTBA IPUPOJHBIX YTIJIEBOJOPOJI0B, HAXOKIEHHUE B IPUPOJE U IPUMEHEHUE AJIKAHOB;

- HCIIPCACIbHBIC U apOMATUYCCKUC YITICBOAOPOAbI. HOJ'II/IMepI/BaI_[I/IH OTHJICHA KaK OCHOBHOC HAIIPaBJICHHUC CT'O
M CITIOJIb30BaHMA. FOpeHI/Ie alCTUWJICHA KaK UCTOYHUK BBICOKOTECMIICPATYPHOI'O IJIAaMCHU JJII CBAPKW U PC3KU
MCTAJIJIOB,

- KHUCJIOPOJICOIeprKaIie COeTMHEHUS (CTUPTHI U MPOCThIE APUPHI, (DEHOIIBI, ATbETU Bl U KETOHBI, KAPOOHOBLIE
KHCJIOTHI U UX MPOU3BOHBIE). [[pakTHUyecKoe MpUMEHEHUE STUIICHTIIUKOIIA, TIullepuHa, GpeHomna. [Ipumenenune
(dbopManbaeruaa, aleTanbAeriaa, yKCyCHONU KUCIOThl. Mblla Kak COJTU BBICIIUX KapOOHOBBIX KUCIOT. MoroIIIme
CBOMCTBA MBIJIA;

- A30TCOACPIKAINUEC COCANHCHUA (aMI/IHLI 1 aMHUHOKHCJIOTHI, 6CJ'IKI/I).

KJ'IaCCI/I(I)I/IKaI_II/IH 1 0OCOOCHHOCTH OpraHU4YCCKUX peaKI_[I/II\/’I. PeaKL{I/IOHHHC LHCHTPHI. Pa)lI/IKaJ'ILI. HepBOHaqaanHe
MOHATHUA O TUIIaAX U MEXaHU3MaX OPraHu4CCKux pealqmﬁ.

IIpakTuuyeckoe 3ansitue 10

PelreHne enoyex npeBpalleHii Ha TeHETUYECKYIO CBsI3b MEXKy KIaCCaMU OPraHUYECKUX COCIMHEHUM C
COCTABJICHHEM Ha3BAHUI OPraHUYECKUX COCIUHEHNN 110 TPUBUAIBHON MM MEXTYHAPOIHON
CUCTEMaTUYECKON HOMEHKIIAaType. Pelenue pacueTHbIX 3a7a4 110 YPaBHEHUAM PEAKIUN C y4acTUEM

JlabopaTopHbIe 3aHATHS
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JlaGopaTopHas pabota «IlosydeHue 3THiIeHa U U3YYEHUE €T0 CBOMCTBY.

[TosrydeHne dTHICHA W3 3TAHOJIA B 1a00paTOPUU U H3yUeHHUE er0 PU3NIECKIX U XUMUYECKUX CBOHCTB.
CocTaBiieHHe peakIHil MPUCOEIMHEHHS U OKUCIICHUS Ha IIpUMepe dTUieHa. PelieHne pacueTHbIX 3a/1a4 C
MCII0JIb30BAHNUEM IUIOTHOCTH T'a30B 10 BOJOPOAY U BO3yXY.

CamocrosrenbHas pabora

Tema 4.3.
Opranuueckue
BEILIECTBA B
YKU3HEIEATEIIbBHOCT
1 YEeJIOBEKa.
[Ipon3BOACTBO U

OcHOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

buooprannueckue coenuHenus. [Ipumenenne u Ononorndeckas pospb yriieBoJoB. OKHCIEHHE YTITICBOIOB -
HMCTOYHHUK SHCPIrUM KMBBIX OPraHU3MOB. Oo6mactu MMPUMCHCHUA aMUHOKHCJIOT. HpeBpameHI/m 0€JIKOB 1IN B
opranu3me. buonornueckue GyHkimu 6enkoB. buonornueckue GpyHKIMU xupoB. Posb opranmueckoit XumMuu
B peUICHUU MPo0IeM MUIEBOH OE30MaCHOCTH.

OK 01
OK 02

[IPUMEHEHNE
OpraHu4eCKHUX
BEILIECTB B
[MPOMBIIIUIEHHOCTH

HyxJienHOBbIE KMCIIOTBI: COCTaB U cTpoeHue. Ctpoenue HykineoTu0B. CoctaB HykIeMHOBBIX kucioT (JJHK,
PHK). Posib HyK1€MHOBBIX KUCIIOT B KU3HEAESTEIbHOCTH OPraHU3MOB.

[Ipon3BO/ICTBO OpPraHMYECKUX BELIECTB: IMPOM3BOJCTBO MeTaHoJa, nepepadorka Hedtu. IlonmmaTHieH Kak
KPYITHOTOHHAKHBIM TIPOAYKT XMMHYECKOro mpousBoxactBa. I[IpumeHnenume ostunena. IIpomsBoncTtso u
[IPUMEHEHUE KayuyKa U PE3UHBI.

CHHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe NCroib30BaHNE BOJIOKOH.
CuHTeTHYeCcKHe IUICHKU: U30JISIUs I TPOBOJIOB, MEMOpaHbI JJIsi ONIPECHEHUS BOJIbI, 3ALIUTHBIE MJICHKH JUIS
ABTOMOOMIIEH, IIACThIPU, XUPyprudeckre noBsi3ku. HoBble TEXHOIOTHU NAIbHEWUIIETO COBEPLUICHCTBOBAHUS
[TOJIMMEPHBIX MAaTEPUAIIOB.

Ponb opraHndeckoil XMMHUK B PELIEHUH MPOOJEM dHEpPreTudeckoil 0e30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3JIaHMH HOBBIX MaT€pHaiOB, HOBBIX UCTOYHUKOB 3HEPTUH (AJIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).

[IpakTuuyeckoe 3ansitue 11

Perrenne mpakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUI TIO COCTABICHUIO XUMHUECKUX PEAKIINH, OTPasKarOIIIX
XUMHYECKYI0 aKTUBHOCTh OPTaHUYECKUX COSIMHEHUN B pa3IMYHbBIX cpeax (MIPUPOAHBIX, OMOJOTHYECKHX,
TEXHOTCHHBIX ).

KoHnTponbHo-0000matonmii ypok. CTpykTypa 1 CBOMCTBA OPraHMUECKUX BEIIECTB.
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Paznean 5. KuHeTn4yeckue M TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX pPeaKkiuii 12
Tema 5.1. OcHOBHOe co/iep:KaHue 2 OK 01
KineTnyeckue Teopernyeckoe 00yuenune 1 OK 02
PAKOTMOMEPHOCTH Iy, yaeckue peakiuu. Knaccudukanus XuMUYECKUX peakluii: no (pa3oBoMy cOCTaBy (FTOMOTE€HHbIE U
HPOTCKANHA FETEPOreHHBIC), IO UCTIOIB30BAHUIO KaTaIn3aTopa (KaTaTUTHYECKUE U HEKATAIUTUYECKUE).
XHUMITCCIHX CKOpOCTb peakluu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB: IPUPO/IbI PEATUPYIOLINX BEILECTB,
peAKIUIH KOHIICHTPALIMU pearupyromux BelecTB, TeMeparypsl (npasuwio Bant-I'odda), mmomann peakinoHHOMI 1

[IOBEPXHOCTH, HAJIMUMS KaTaiau3aropa. Poib katanu3aropoB B IPUPOJIE U MIPOMBIIIJIEHHOM IIPOU3BO/ICTBE.

OHeprus akTUBalMU. AKTUBUPOBAaHHBIN KoMmIuieke. KatanusaTops! u katanus. Ponb karain3atopos B

[IPUPOJIE U IPOMBIIIJIEHHOM ITPOU3BO/ICTBE.

IIpakTHyeckoe 3ansaTHe 12 1

l3ydyeHne 3aBHCHMOCTH CKOPOCTH XUMMYECKOW pEakLUUd OT KOHLEHTPAallMHM pPEarupyrolux BeIeCTB U

TEMIIEPATYPBI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabGoparopnas pabota «OrnpeneneHre 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHLIEHTPAIMK pearupyomux

BeniecTB». lccienoBanne 3aBHCHUMOCTH CKOPOCTH pPEaKIMM OT KOHLEeHTpauuu. OnpenesneHue KOHCTAHTBI 1

CKOPOCTH peakluy rpaudecKuM METOIOM.

2. Jlabopatopnas pabota «OnpeaeneHre 3aBUCMMOCTH CKOPOCTH peakuy OoT Temreparypbl». VccienoBanue

3aBHCHMOCTH CKOPOCTH PEAKIUH OT TeMIIepaTyphl. Pacuer sHepruu akTUBAIIMK pEaKIUu.

Perienne NpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHaJIM3 (PAKTOPOB, BIMSIOIIMX HA MU3MEHEHHE CKOPOCTH

XUMHYECKON PEaKIIUU.
Tema 5.2. OcHoBHOE coxepxaHue 2
TepMonuHaMUIeCH Teppernueckoe 0GyueHme 1 OK 01
© 3AKOHOMEPHOCTH Knaccupukanus XUMHYECKUX pEaKIHii: Mo TerioBoMy 3 (dekTy (IK30TepMHUECKUE, SHIOTEPMUUECKUE), 10 OK 02
[POTCKAHA oOpatumocTH (oOpatumble U HeoOpaTtuMeble). TenoBblie 3PPEeKTh XUMUUECKUX peakiuil. TepMoXuMHuueckue
XHMITHCCIX ypaBHeHHA. OOpaTUMOCTh peakuuil. XMMUYEeCKOe PaBHOBECHE M €r0 CMEIIEHHE MO ACUCTBUEM Pa3IUYHbIX
gz:;lgggéﬂe (akTOpoB (KOHILEHTpAlLMs pPEareHTOB WM NPOAYKTOB pEeaklMH, JaBieHHE, TeMIlepaTrypa) sl CO3JaHUS 1

ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUUECKUX ITPOLIECCOB.
;Z;ZTI;KHX [TonsiTrie 06 sHTaNBNUU U 3HTponuu. JHeprus I'mboca. 3akon ['ecca u cneactBust u3 Hero. Ponb cmemienus

PaAaBHOBCCHUS B TCXHOJIOTMUCCKHUX ITPOLCCCAX.
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I[IpakTHyeckoe 3ansaTue 13

[Tpunnumn Jle [Hlatense. Bausaue pa3nuvabix GakTOPOB HA U3MEHEHHUE PAaBHOBECHS XUMHUYECKHUX PEAKIIUM.
3aKOH JIEUCTBYIOMIMX MAacC M KOHCTAHTa XMMHUYECKOTO paBHOBECHs. PacueTbl paBHOBECHBIX KOHIEHTpaIUi
pearupymoIrx BeIIecTB U MPOAYKTOB peakiuil. Pacuersl TemnoBoro ¢ dexra peakuuu.

Perienue npakTUKO-OPUEHTUPOBAHHBIX 33/laHUM Ha npumeHeHune npuHiumna Jle-Illatense mid HaxXoXaeHUS 1
HAIMpaBJICHUsI CMELICHUS PaBHOBECHUS XMMHUYECKON peakiuu W aHajau3 (pakTOpOB, BIMSIONIUX Ha CMEIICHHE
XMMHYECKOI'O PABHOBECHS.
Pa3zmeu 6. J[ucnepcHbIe CHCTEMBI 10
Tema 6.1. OcHOBHOe co/iep:KaHue 3 OK 01
JlucnepcHbie TeopeTnyeckoe ofyuenne 1 OK 02
CUCTEMBI U OK 07
(baKTOpPHI HX Jlucnepcusbie cucteMbl. Kommonansie cucteMbl. ICTUHHBIE pacTBOPBI.
CTOﬁEHBOCTH PacTBOopeHne kak (u3uko-xumuueckuii mporecc. PactBopel. CrnocoObl TpPUTOTOBICHHS PAacTBOPOB.
Y PactBopuMocTs. MaccoBasi 1071 pacTBOpeHHOro BemiectBa. [IpenenbHo I0NMycTHMbIE KOHLIEHTPALUU U UX
MCTIOJIB30BAHUE B OIICHKE HKOJIOTHIECKON Oe30MacHOCTH.
Knaccudukanus aucnepcHsIX cucteM 1o coctaBy. CtpoeHue u pakTopbl yCTOHYMBOCTH JUCIIEPCHBIX cUcTeM. 1
PacriosHaBaHWE HMCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TpyOomaucmepcHbXx cucteM. CTpoeHue
MuLeIbl. PaccenBanue cBeTa IpHU MPOXOXKACHUH CBETOBOIO ITydKa 4epe3 ONTHYECKH HEOJHOPOIHYIO Cpedy
(3 Pexra Tunnans).
IIpakTHuyeckoe 3ansitue 14 2
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
PemieHre npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUil Ha JHUCIIEPCHBIE CUCTEMBI, MCIOJb3YyEMBIE B
OBITOBOM M MPOM3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKa, C TMO3UIHUM SKOJIOrMYecKol Oe30MacHOCTH 2
[TOCJICACTBHUI U IPaMOTHBIX PEIIEHUH IPOoOJieM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coaep:kaHue 3 OK 01
Vccnenosanme JIaGopaTopHble 3aHATHS 3 OK 02
CBONCTB
crene JlaGoparopHas pabota «IIpuroroBiaeHue pacTBOPOBY.
HCTIEPCHBIX . o
A p [IpuroToBneHue pacTBOPOB 3aJaHHOMN (MOJISIPHOI) KOHLEHTPALUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU 2

CHUCTEM JIA UX

BOHpOC&MI/I), OMpeaACIICHUEC CPCIbl BOAHBIX PAaCTBOPOB.

22




WeHTU(DUKAITAN

JlaGopaTopHas pabota «lccinenoBanue TUCIIEPCHBIX CUCTEM.

[IpuroroBieHe U H3yYCHHE CBOWCTB AUCIIEPCHBIX CUCTEM PAa3HBIX BUAOB: CYCICH3UH, YMYJIbCUH,
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBONCTB UCTUHHBIX U KOJUIOMIHBIX PAaCTBOPOB, BBISBIEHHE OCHOBHBIX
pa3Inuuil MEXIy HUMH.

Pasnea 7. KauecTBeHHbIe peakiiu 00HAPYKeHHS] HEOPraHNYeCKNX M OPraHN4YecKUX BellecTB
Tema 7.1. OcHOBHOe co/iep:KaHue OK 01
Obuapysxenne IpakTu4eckoe 3ansitue 15 OK 02
HEOPraHUYECKUX
CATIOHOE K KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHble JUIsl OOHAPYKEHUSI HEOPraHUYECKUX BEIECTB (KaTHOHOB
AHIIOHOR 1 aHMoHOB). CocTaBieHHE ypaBHEHUN peakiuii oOHapysxeHust katnoHoB [—VI rpynmn u aHMOHOB, B T.4. B

MOJICKYJIIPHOM ¥ MOHHOH (opMax.

Peakuny 0OHapy>KEeHUSI HEOPraHUYECKUX BELIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOILEH CPEeIbl.

JlaGopaTopHble 3aHATUSA

OOHapyXeHHe HEOPraHWYECKUX BelecTB (KaTHoHOB [—VI rpynn win aHMOHOB) C UCIIOJIb30BAHUEM

KaueCTBEHHBIX AHAJTUTUUYECKUX PEAKLIH.

JIaGopatopHas paboTa Ha BBIOOD:

1. JlabopaTopHas paboTa «AHATUTHYECKHE peakuy KaTHOHOB [—VI rpynmy.

[IpoBeieHne KaueCTBEHHBIX peaKLuil, HCIOIb3yEMBIX JUIsl OOHapyKEeHUsl KaTHOHOB | rpynmsl (kanus, HaTpus,

Marausi, aMMoHusl), Il rpynmnel Ha npumepe 6apus, 111 rpynmnsl - cBuHua, IV rpynne - antoMunust, V rpymnisl -

kenesa (I u III), VI rpynmel - Hukens. Onucanue HaOM01aeMbIX SBJICHUN U COCTABICHUE XUMUYECKUX

peaKuuid.

2. JJabopaTopHas paboTa « AHAIMTHYECKUE PEAKI[M1 AaHUOHOBY.

[IpoBeeHNE KaYECTBEHHBIX PEaKINi, UCTIOIb3YEeMbIX NI OOHApy KeHUsI aHMOHOB: KapOoHara, (hocdara,

cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBICHUH U COCTaBIICHUE

XUMHYECKUX PEAKIUH.
Tema 7.2. OcHoOBHOE coaep:kaHue OK 01
OGHapyxenue IIpakTyeckoe 3anaTue 16 OK 02
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OPraHHu4Y€CKUX
BCIICCTB

KauecTBeHHbIE XUMUUYECKUE PEAKINH, XapaKTepHbIe AJi1 0OHAPYKEHUS OTAENbHBIX KJIACCOB OPraHUYeCKUX
COCTMHEHUI: ()EHOJIOB, AJIBJICTHIOB, KpaxMana, YKCyCHON KHUCIOThI, aMUHOKHCIIOT U JP.

OTIENbHBIX KilaccoB|/leHaTypanus OeKOB MIPU HarpEeBaHUU, I[BETHBIC PEAKIIMH OCJIKOB. 1
Cc ucronb3oBaHreM |[COCTaBIICHUE KAYECTBCHHBIX PEaKIIUi 0OHAPYKEHHSI OPraHUIECKIX COCTMHEHUI OTACIBHBIX KJIaCCOB.
KaueCTBEHHBIX T2t 1
. adopaTopHble 3aHATHSA
peakuui patop
O6HapyxeHue OPraHuYeCcKuX COeTUMHEHUN OTJENbHBIX KJIACCOB.
JlaGoparopHasi paboTa Ha BEIOOD: 1
1. JlaboparopHas pabota «KadecTBeHHbIE peaKlIuy Ha OT/EJIbHbIE KJIAaCChl OPraHUYECKHUX BEIIECTBY.
2
CamocrosiTenbHas padboTa
[IpodeccuoHaIbHO-OPHMEHTHPOBAHHOE cO/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOTY/JIsl)
Pasgea 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eSITEJIbHOCTH YeJI0BeKAa 6 OK 01
Tema 8.1. OcHoBHOE cogep:kaHue 4 OK 02
OK 04
Xumus B ObITY M [IpakTudeckoe 3ansiTHe 17 4
[IPOU3BOJICTBEHHON = = = OK 07
CATENLHOCTI JKojoruueckasi 0e30MacHOCTh MOCIEACTBUM OBITOBOM M IPOU3BOJCTBEHHOMN JAEITEIbHOCTH YENIOBEKa, 2 K 1.2: 2.1
! CBsI3aHHAs ¢ epepabOTKOM BEIECTB; MOUCK U aHAIM3 XUMUYECKON HH(OPMALIUY U3 Pa3IMUHBIX HICTOYHUKOB 2
JeloBeKa N
(Hay4Hast 1 yueOHO-HAy4YHAas JIUTepaTypa, CPeICTBA MAaCCOBOM MH(pOpMaIuH, ceTh VIHTEpHET U IpyTHE).
Jloxnanasl (¢ yaeToMm Oyayiiei mpodecCHoHaTbHON ASITENHHOCTH) Ha aHAIN3 WH(OpPMAIUH O
[TPOM3BOJICTBEHHON JEATENLHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKON U MOTYyYSHHEM BEIECTB, a TAKKE C
HKOJIOTMUYECKOI 0€30MaCHOCTHIO.
3amura goxaana: [IpencraBieHue pe3ynbTaToB pelieH s KEHCOB (BBICTYIUICHHE C TIPe3eHTalnei)
JleddupeHupoBaHHbBIN 3a4eT 5
Bcero:
112
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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, UGPOBBIE 00pa30BaTEIbHBIC 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 JIaOOpaTOPUU: 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, IITATUBBI IS MMPOOHPOK; MEPHBIE
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, CIIUYKU, IPUOOD I MOTYyUEHUS
ra3oB (WiM npoOUpKa € Ta300TBOJHON TpyOKo#l), Aepxkarenu s NPOOUPOK, CKISHKH JUIs
XPaHEHHS PEaKTUBOB, pa3fAaTOUYHbIC JIOTKU; XuMudeckue ctakanbl (50, 100 u 200 mu); mmaresnu;
MUHIETHI; TUTESJIBHBIC IHUIIIBI; CEKyHIOMEpHI (TaiiMepsl), MepHble Tpodupku (Ha 10-20 mur) 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; yHUBEPCAIbHbIN HHAUKATOp; nuneTku Ha 1, 10, 50 M (umm
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. WndopmanmnonHoe odecrnevyeHne peaasu3anuu NporpaMmsbl

OcHoBHas JInTEepaTypa:
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 gorm. - Mocksa: M3natensctBo FOpaiit, 2023
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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