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

1.1 MecTo AucCHMILUINHBI B CTPYKTYype o0pa3oBarebHOi nporpammsl CITIO
OOmeobpa3zoBarenbHas  AMCLUIUIMHA  «XUMHsS»  sBIseTCs  00sA3aTeNbHOM  4acThbio
0011e00pa30BaTEIHLHOTO LUKJIa o0pa3oBaTeabHOU IIPOrpaMMbl B
coorBercTBUM ¢ PI'OC 1o crennanbHOCTU CpeiHEro npodeccuoHaIbHOro o0pazoBaHusl (nanee
CIIO), Bxomsumed B cocTaB yKpylnHeHHOW rpynnsl crneuuaibHocted 42.00.00 «Cpencra
MaccoBoi nHGopMaIuu 1 HHGHOPMAITMOHHO-OMOIMOTEYHOE JIET0»

42.02.01 Pexnama

1.1. Hean u niaHupyemble pe3y/IbTaThl 0CBOCHHUS JMCHUIIIMHBI

1.1.1. Ienau u 3apa4u AUCUUIIMHBI

DopMHUpPOBaHUE Y CTYJCHTOB XUMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpa KaK OCHOBBI TMPHUHSATHS pEHICHUH B >KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYAIIMSIX,
OTBETCTBEHHOTI'O MTOBE/ICHUS B MPUPOIHOM CpeJie.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUsT XUMUYECKUX TPOLIECCOB U
ABIICHUN B OKpY’Kalolled cpeae, LENOCTHOW HAydyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMCHHUS MPOBOIUTH PACUYEThl MO XUMHUYCCKHM (HOPMyJiaM M ypaBHEHHUSIM
XUMHUYECKHX pEaKklui, IUTAHUPOBATh M HUHTEPIPETHPOBATH  PE3YJIbTATHl  XUMHYECKHX
JKCIIEPUMEHTOB,

3) chopmMHpOBaTh HABBIKH MPOBEICHUS XMMUYECKUX IKCIICPUMEHTAIBHBIX HCCIICIOBAHUI
C coOmoeHueM TmpaBuil 0e30MacHOro oOpalieHus ¢ BellecTBaMU U J1aOOPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAIU3UPOBATh, OILECHHBATh, MPOBEPATh HA JOCTOBEPHOCTH U
000011aTh HTHPOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) chopmupoBaTh YMEHHS TMPOTHO3UPOBATH TOCICACTBHUS CBOEH JEATEIBHOCTH |
XUMHUYECKHUX TIPUPOJTHBIX, OBITOBBIX U TIPOU3BOJICTBECHHBIX ITPOIIECCOB;

6) chopmupoBaTh TMOHMMAaHHWE 3HAYUMOCTH JIOCTH)KCHMH XHMHYECKOW HAyKH W
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATBLHON M MPOU3BOJICTBEHHOU cep.

ILnanupyembie pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTeIbHON IHCHMIIIMHBI B
cooTBeTcTBHM ¢ ®T'OC CIIO u Ha ocHoBe ®I'OC 42.02.01 Pexsiama



Koa n HaumeHoBaHue
topmupyembIx
KOMIIEeTEeH M i

H.na}mpyeMble PE3YyIbTAThl 0OCBOCHUA TUCIHUIIIMHBI

Oo0mme

JAucuunanHapHbie

OK 01. Brioupats
CHOCOOBI pelIeHHs
3aja4

PO eCCUOHATTEHOM
JeSITEITBHOCTH
MPUMEHHUTENTEHO K
pa3INIHBIM
KOHTEKCTaM

B yacTu Tpy/10BOIr0 BOCIIUTAHUSA:

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

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

- UWHTEpeC K pa3iudHbIM cepam npodeccruoHambHON
JeSITeIbHOCTH,

OBianenue YHHMBEPCAIbHBIMH Y4eOHBIMU
MO03HABATEJbHBIMH AeliCTBUSIMH:

a' 0a3oBble JJOrMYecKHe NelCTBHS:

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

- YCTaHABJIMBAaTh  CYLIECTBEHHbIH  IPU3HAK  WIU
OCHOBAaHHS Ui CpaBHEHMs, Kilaccupukauum W
0000IIICHHS;

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

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

- BHOCHUTHb KOPPEKTHUBBI B JESATEILHOCTH, OIIEHUBATH
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
HpOGKTHOI\/’I JCATCIIBHOCTH, HaBbIKaMH pazpemeHI/m
npobiewm;

- BBISIBJIATH
aKTyaJM3UpOBaTh 3ajauy,

IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU n
BbIZIBUT'AaTh THUIIOTC3Yy €€

- BJIAJIETh CUCTEMOM XUMHUYECKHX 3HAHHUM, KOTOpas BKIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKHUU DJIEMEHT, aToM,
9JIEKTPOHHAsT 000JI0YKa aTtoMma, s-, P-, d-3JeKTpOHHbBIC OPOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTh, 3JICKTPOOTPULIATEIILHOCTD,
CTEIIEHb OKHUCIJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBINA 00BEM, YTIICPOIHBIN CKeNeT, (DyHKIIMOHATbHAS TPYIIIA,
paaukai, U30MepHUsl, U30MEpbl, TOMOJIOTHYECKUN Psijl, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOJ- M a30TCOAEPKAIIUE COCIUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BelecTBa (YTJICBOMABI, KUPBI, OCIKH),
MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISPHbIC
COCIMHEHUS, KPUCTAJUIMYECKAass pEUIeTKa, TUIbl XUMHYECKHX
peakuuii (OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIC, 9K30- u
SHAOTEPMUUYECKUE, pEaKUUh HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, BJIEKTPOJIUTUYECKAS
Jucconuanus, OKHUCJIUTEb, BOCCTaHOBUTENb, CKOPOCTh
XUMUYECKON pEaklud, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUs] XUMUYECKOTO CTPOCHHUSI OpPraHMYeCKHUX BEIIECTB
A.M. bytiepoBa, Teopus 3IEKTPOJIUTUYECKON IAUCCOLMAIINH,
nepuoauueckui 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH  S3bIK  XHUMHH,
(dakToNOrMYeCKre CBEJCHUS O CBOMCTBAX, COCTaBe, MOMYYECHUU H
0€301acCHOM HCTOJb30BAaHUM BAXXHEHIIIMX HEOPraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKa;

- yYMETh BBISIBJISATh XapaKTepHble NPU3HAKM W B3aUMOCBS3b
M3YUYEHHBIX TTOHSATUH, MPUMEHSTh COOTBETCTBYIOIINE TTOHATHS TIPU
ONUCAHUU CTPOECHUS U CBOMCTB HEOPTAHMYECKUX U OPraHUYECKHUX
BEIIIECTB U UX MPEBPAIICHUH; BBISBIISATH B3aUMOCBSI3h XUMHUECKUX
3HAHUM ¢  TOHATUSMH M TPEACTaBICHUSMU  APYrUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCTUHEHUN
MEXKIYHAPOAHOTO CO3a TEOPETUUYECKON U MPUKIATHON XUMUU U
TPUBHUAJIbHBIC HA3BaHUSI BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH,




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

- QHAJIM3MPOBATh IIOJyYEHHBIE B XOJAE PpELICHUS
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 [T03HABATEIBHOM
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, YPAaBHEHUS
XUMHUYECKUX pEaKIHi, OOBACHATH HX CMBICH;, MOATBEPXKIATh
XapaKkTepHbIE XUMHUYECKHE CBOIICTBa BEILIECTB
COOTBETCTBYIOUIMMHU 3KCIIEPUMEHTAMU M 3alUCAMHU YpaBHEHUU
XUMHUYECKUX PEAKIIUI;

- yYMETb yCTaHaBIIMBAaTh IIPUHA]JIEKHOCTD U3YYEHHBIX
HEOPraHWYeCKUX M OPraHWYeCKUX BEIIECTB K OIPEACIICHHBIM
KJlaccaM M TpynnaM COEJUHEHMH, XapaKTepu30BaTh UX COCTaB U
BAKHEWILIME CBOMCTBA; ONpPENENsATh BHJbl XUMHUYECKHX CBS3€l
(koBaJIeHTHasi, WOHHAsl, METAJUIMYECKas, BOJOPOJHAs), THIIBI
KPUCTAJIMYECKUX  PEIIETOK  BEIIEeCTB;  KIacCHU(PHUIIMPOBATH
XUMHUYECKHUE PEAKIIUY;

- chopMUpOBaTh NPEICTABICHUA: O MAaTEPUAIBHOM EIMHCTBE
MHUpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOABL; O
MECTE U 3HAUYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIU
B 00€CIeYeHNH YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA: B PEILIEHUU
npobyieM  DKOJIOTUYECKOW, JHEPreTHMYeCKOM W MHIIEBOM
0€30MacHOCTH, B Ppa3BUTUM MEAWLIMHBI, CO3/JaHUU HOBBIX
MaTepHajioB, HOBBIX MCTOYHHUKOB JHEPruH, B OOECHEeUeHUU
palMoOHaIbHOIO  MPUPOAOIOJIB30BAHUSA, B  (OPMUPOBAHUU
MHUpPOBO33pEHUSI M OOLIeH KyJIbTypbl YellOBeKa, a TaKxke
HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS! K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpene;

- BJAJETh CHUCTEMON XMMHMUYECKHUX 3HAHWMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS  (JOMOJHUTEIBHO K CHUCTEME
MOHSTHI 6a30BOT0 YPOBHS) - U30TOIBI, OCHOBHOE U BO30YXKICHHOE
COCTOSIHME  aTroma, THOpuau3alMs aTOMHBIX  opOuTanei,
xumuueckast cBsizb ("P " wm "', kpaTHble CBS3M), MOJISIpHas
KOHIIGHTpaLusl, CTPYKTypHas ¢opmyia, uzomMepus (CTpyKTypHas,
reoMerpuueckas (LHUC-TPAHC-U30MEPHUS), THUIBl XUMHYECKHX
peakuuii (roMo- ¥ reTeporeHHble, oOpaTUMble U HeoOpaTUMBIe),
pacTBOPHI (MCTUHHBIE, JIMCTIEPCHBIE CHCTEMBI),




KPUCTAJJIOTUAPATHL, CTETIEHb AUCCOIMAIINH, JIEKTPOIN3, KPEKHHT,
pUGOPMUHT); Teopuun u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIIMEe B OCHOBE IMOHUMAaHUS
MNPUYUHHOCTHU u CUCTCMHOCTHU XUMHUYCCKUX HBHGHHﬁ,
COBpPEMEHHbIE MPEICTABICHUS O CTPOCHUH BEIeCTBa Ha AaTOMHOM,
MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX; MPCACTABIICHUA O
MEXaHM3MaX XUMHUYECKHX peakuui, TepPMOJAMHAMUYECKUX H
KHHCTUYCCKUX 3dKOHOMCPHOCTAX HMX HNPOTCKAaHUA, O XUMHUYCCKOM
paBHOBCCHUHU, NTUCIICPCHBIX CUCTECMAX, q)aKTOJIOI‘I/I‘-IeCKI/Ie CBCACHUA
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, METaHOIa,
nepepadoTKu HEPTH);

- yMeTb NPOBOAMTH pPACUYEThl MO XUMHUYECKUM (QopMmylaM Hu
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 TeroBOoro 3¢dekra peakiuii, 00bEMHBIX OTHOIIECHUHN
ra3os;

- yYMeTh BBIABIATH XapaKTepHbIE TMPU3HAKK UM B3aUMOCBS3b
HN3YYCHHBIX HOHﬂTHﬁ, IMPUMCHATHE COOTBETCTBYIOIIUEC IOHATHA IIPU
OTHMCAHUU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX M OPTaHUUECKUX
BCIICCTB U UX HpeBpameHHﬁ; BBISIBJIATH B3AUMOCBSI3b XUMHUUYCCKUX
3HAHUU C TIOHATUSMU U TIPEJCTABICHUSIMHU APYTUX MPEIMETOB JUIS
Ooylee OCO3HAHHOTO TIOHMMAaHHWSI ¥ OOBSICHEHHS CYIIHOCTH
MaTepUuaIbHOTO EIUHCTBA MHpA; UCIHOIB30BaTh CHUCTEMHBIE
XUMHWYCECKHUEC 3HAHUA IJIs1 00BsCHEHUS U IIPOrHO3UPOBAHUA




SBJICHUH, IMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETb UCII0JIb30BATh HAMMEHOBAHMSI XUMUYECKUX COCTUHEHUI
- MEXIyHapOJHOT'O COH3a TEOPETUUECKON U MPUKIAJHON XUMUU
U TPUBHAJIbHBIE Ha3BAHUS BEILLECTB, OTHOCSIIMXCSA K U3YUYEHHBIM
KJlacCaM OpPraHWYeCKMX UM  HEOPraHWYECKUX COEIUHEHHU;
UCTIOJIb30BAaTh XUMHUECKYI0 CUMBOJIHKY JIJISl COCTABJICHUS (POPMYIT
HEOPraHWYECKHX BEIECTB, MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX,  COKpAIIEHHBIX W  CKEJIETHBIX)  (opmyn
OpraHMYECKUX BEIIECTB; COCTABIATH YPaBHEHHS XHMHUYECKHUX
peakuMii ¥  pacKpelBaTb HX CYIIHOCTb: OKHCIIHMTEJIBHO-
BOCCTAHOBUTENIbHBIX  pEaKUud  IOCPEICTBOM  COCTaBJICHMUS
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 XMMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOUIMMHU 3KCIIEPUMEHTAMU M 3alUCAMH YypaBHEHUMN
XUMHUYECKUX PEAKIUN;

- YMeTh KJIAacCU(HUIMUPOBATh HEOPraHWYECKHE U OpraHUYecKue
BEIIECTBA M XHMMHUYECKHE PEaKIMHM, CaMOCTOSITEIbHO 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(UPBI, CIOUPTHL, (EHOINBI,
aJIbJIETUJIbl, KETOHBI, KapOOHOBbIE KHCIIOTHI, CIOXHBIE 3(PUPHI,
JKUPBI, YTJIEBOABI, aMHHBI, AMHHOKHCIIOTHI, O€NKH); MPUMEHSTh
3HAHUS O COCTAaBE M CBOMCTBAX BEUIECTB ISl SKCIIEPUMEHTAIbHON
IIPOBEPKU TMIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUYECKHX PEaKIUil M TNPOTHO3UPOBAHUS BO3MOXKHOCTEH HX
OCYIIECTBIICHUS;

- 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 BJIMSHHUS aTOMOB U TPYyNI aTOMOB B MOJIEKyJlax; a
TaKXKe OT OCOOCHHOCTEH peanu3aliy pPa3INYHBIX MEXaHHU3MOB
MPOTEKAHUS PEaKIuii;

- YMeThb XapaKTEepPH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YKIE€HHOM COCTOSSHUM) U HOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuonoB Ilepmoanueckoit cucrems JI.U.
MenzeneeBa U UX BaJIEHTHbIE BO3MOXKHOCTH, UCTIOIb3YS MTOHSATHS
"s", "p", "d-anmexTpoHHBIE" 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 Pa3BUTHS HAyKH
1 O0IECTBEHHOH MPAaKTHKHU, OCHOBAHHOTO Ha TUAJIOTE
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] HH)OPMAIIUH W3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIEHO 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 JJOCTOBEPHOCTH, JIETUTUMHOCTh
nHpOpPMALIH, €€ COOTBETCTBHE IIPABOBBIM U MOPAIBbHO-
STUYECKUM HOpMaM;

- YMETh IJIAHUPOBATH U BBITIONHATH XUMUYECKHIA KCIIEPUMEHT
(mpeBpalLeHHs OPraHNYECKUX BELIECTB IPU HarpPEBaHMH, [TOJyYCHHE
STHJIEHA U U3YYEHHUE ero CBOICTB, KAUeCTBEHHbIE peaKkIui Ha
aNbJeTU b, KpaxMall, yKCYCHYIO KUCIIOTY; AeHATypalus OEKOB MpH
HarpeBaHuH, [IBETHBIC PEaKMH OEIKOB; MPOBOAUThH PEAKLIMY HOHHOTO
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 MPaBUIIAMU TEXHUKH 0€30MTACHOCTH
pu 00pallleHUH ¢ BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM;
MPECTaBISTh Pe3ybTaThl XUMHUYECKOTO IKCIIEPUMEHTa B JopMe
3aIllUCH YPaBHEHUI COOTBETCTBYIOLIMX PEAKUUH U (OPMYIHPOBAThH
BBIBOZIBI HA OCHOBE 3TUX PE3YyJIbTAaTOB,;

- YMETh aHaIM3UPOBATh XUMHUYECKYIO HH(POPMAILIHUIO,
MOJy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTB MaccoBOi 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 UCTIOb30BaHHEM (PH3HMUECKHX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS ) Ta30B, KOJIMYECTBA BELIECTBA;
UCTIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JUISI IPUHSTUS PEIICHUH
B KOHKPETHBIX JKU3HEHHBIX CUTYALHSIX, CBA3aHHBIX C BELIECTBAMH U MX
MPUMEHEHUEM -YMETb CaMOCTOSTEIbHO IUIAHUPOBATH U IPOBOIUTD
XMMHUYECKUH dKCIIepUMEHT (MTOJyYeHHE W U3yUCHUE CBOICTB




- UCIIOJIb30BaTh CpeACcTBa MHYOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUHA KOTHUTUBHBIX,
KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX 337134 C
cobroieHneM TpeOoBaHN IPTOHOMUKH, TEXHUKH
0€301MacCHOCTH, TUTHEHBI, PECypCOCOCPEIKEHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH()OPMAIIMOHHOMN 0€301aCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUSI U 3AIUTHI
nH(popMaIuu, THHOPMAITUOHHOMW OE30TIACHOCTH JTMYHOCTH;

HEOPTaHWYECKUX U OPTaHUYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKITUU
YIJIEBOJIOPOJIOB Pa3IUYHBIX KJIACCOB U KUCIOPOJICOASPIKAIIIIX
OpPTaHMYECKUX BEIIECTB, PEHIICHIE HKCIIEPUMEHTABHBIX 3a7a4 10
pacro3HaBaHUIO HEOPTAHUIECKIX M OPTaHMYECKUX BEIECTB) C
COOJIF0ICHUEM TIPaBUJI OE30IMaCHOTO OOpAICHHs C BEIECTBAMH U
1abopaTopHBIM 000pyIOBaHUEM, (HOPMYIUPOBATH IIETH UCCIICIOBAHHUS,
MPEIOCTABIISATE B Pa3IdHON (hopMe pe3yIbTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTb;

- YMETh OCYIICCTBIISTH IIEJICHANPABICHHBIH MOUCK XUMHUECKOM
WH(GOPMAITUH B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas U yueOHO "HaydHast
JTUTEepaTypa, CpecTBa MacCOBON MH(pOpMaIHH, ceTh HTepHET u
JpyTHUE), KPUTHUECKH aHATU3UPOBATH XUMHUYECKYIO HH(OpMAIIHIO,
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 U JIJIsl OOBSICHEHUS XUMHUIECKUX SBIICHUH,
HMCIOIINX MCCTO B IIPUPOAC HpaKTH‘ICCKOﬁ JCATCIIBHOCTU YCJIOBEKA U B
TIOBCETHEBHOM >KH3HU,

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

- TOTOBHOCTb K CAaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U
CaMOOIIPEEIICHUIO;

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

OsnaneHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEVUCTBUSIMHU:

0) coBMeCTHas JIeATEIHBHOCTD:

- MOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA
KOMAaHJIHOM ¥ MHIMBUIyIbHON PabOTHI;

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

- KOOPJMHHUPOBATH U BBIOJHATH pa0OTy B YCIOBHUAX
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, IBETHBIE PeaKIUX OEITKOB; IMPOBOIUTH PEAKITUN 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 NIPABUIIAMU TEXHUKH 0€30MaCHOCTH
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,
pelIeHUE 3KCIEPUMEHTANBHBIX 33/1a4 10 PAaCO3HABAHUIO
HEOPraHMYECKUX U OPraHUYECKUX BEIISCTB) C COOJIIOJICHUEM ITPaBHII
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- OCYIIECTBIIATH MMO3UTHBHOE CTPATETHYECKOE
MOBE/ICHUE B PA3IUYHBIX CUTYAIIHSX, MPOSIBIIATH TBOPUYCCTBO
1 BooOpakeHHe, ObITh HHUITHATHBHBIM

OgnajicHUe YHUBEPCATbHBIMU PETYIISTHBHBIMHU JICHCTBUSIMU:
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 ITO3ULHH
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,
IIPUHIAIILI
OepexKITNBOTO
MPOU3BO/ICTBA,

3G PEKTHBHO
JIEWCTBOBATH B
Ype3BbIYAHBIX
CUTYyaIHUAX

B o6macTyt 5K0JIOTHYECKOr0 BOCTIUTAHHSI:

- c(OpMHPOBAHHOCTH YKOJIOTHIECKOH KYJIbTYpBHI,
[TOHMMaHUE BIHSHUS COLNAIBHO-3KOHOMHUYECKUX MPOLIECCOB
Ha COCTOSIHME NPUPOJHOMN U COLIMANBHOM Cpelibl, OCO3HAHNE
II00AIBLHOTO XapaKTepa 3KOJOTHUYCSCKUX MPOOIIeM;

- IJIAHUPOBAHUE U OCYLIECTBICHHUE NEHCTBUN B
OKpY’KaloLlel cpeliec HA OCHOBE 3HAHMUSI LIeJIEH yCTOMYMBOTO
Pa3BUTHS YEIOBEYECTBA;

AKTHBHOE HEMPUSTUE NCUCTBUMA, IPUHOCALIUX BPEL
OKpY>KaIoIlEN cpene;

- YMEHHUE MPOTHO3UPOBATH HEOJIAr ONPUSITHBIC
3KOJIOTUYECKHUE NTOCIIEACTBUS IPEAIIPUHUMAEMBIX JEHCTBUM,
MpeIOTBpalIATh UX;

- pacIIipeHre OIbITa AeSITEIbHOCTH dKOJIOTHYECKON
HaIpaBJIeHHOCTH;

- OBJIa/ICHUE HaBBIKAMH Y4E€OHO-UCCIIEA0BATEIbCKOM,
MIPOEKTHOM U COLMAIBHON IEATENBHOCTH;

- c(hopMHUPOBaATh MPEACTABICHHS: 0 XUMHUYCCKON COCTABIISAIONICH
CCTGCTBGHHOHay‘IHOﬁ KapTUHBI MHUpa, pOJId XUMHHU B [IO3HAHUN
SIBJICHU MPUPOJBI, B (DOPMUPOBAHUH MBILUICHHUS 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
IIOBCACHHA B 6I)ITy u TPYHOBOﬁ JACATCIIBHOCTHU B LECIAX COXPAaHCHUA
CBOETO 37I0POBbS M OKPYKAIOLIECH MPUPOAHON CPeabl; yUUTHIBAT
OIMaCHOCTH BO3ACHUCTBHA Ha KHUBbIE OPraHU3MBbI OIIPEIEICHHBIX
BC€IICCTB, IIOHUMas1 CMBbICJI ITIOKA3aTCJIsA HpC}ICJ’IBHOI\/’I HOHyCTHMOﬁ
KOHIIEHTpaLWY;

- YMETh IPOrHO3UPOBATh, AHAIM3UPOBATh U OLIEHUBATH C
MO3HULMI SKOJIOTHUECKON 0€30acHOCTH MOCIEACTBUS OBITOBOM U
MPOM3BOJICTBEHHOH IS TETLHOCTH YEJIOBEKa, CBI3aHHOM ¢
nepepadOoTKON BEIIECTB; UCIIOJIb30BATh MOIY4YECHHbIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PeIIeHUH IPoOIeM B CUTYALHUSIX, CBA3aHHBIX C
XUMUEH;

- YMETh OCO3HABATh OMIACHOCTH BO3/ICHCTBHS Ha KUBHIC
OpraHu3MBbl OIPECICHHBIX BELUIECTB, TIOHUMAas CMBICI TIOKa3aTelIs
MpeJeabHON JONYCTUMON KOHIIEHTPAILUK, U TIOACHSTh Ha IpUMepax
CITOCOOBI YMEHBIIIEHHUS U TPEIOTBPAIIEHUS UX BPESTHOTO BO3ACHCTBUS
Ha OpraHu3M YeJIOBeKa.
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I1IK 2.3. UcnonHATh
OpPHUTHHAJIBI WIN
OTHEIBHEIE DJIEMEHTEI
IIPOEKTa B MaTepHalle.

YMETh aHAJH3UPOBATh XUMUYECKYIO HH(POPMAITUIO, TOTyIaeMyIo U3

Ppa3HbIX UCTOYHUKOB (Cpe):[CTB MacCOBOM I/IH(bOpMaIII/II/I, CCTh I/IHTCpHCT

U IpyTHe);

- BJIAJIETh CUCTEMOM XUMHYECKNX 3HAHUH, KOTOPask BKIFOYAET:
OCHOBOIIOJIATAOIINE MOHATHS (IOTOJHUTEIBHO K CHCTEME MOHSATHI
0a30BOro ypoBH;I)
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2. CTpyKTypa H cojiep:KaHue 0011e00pa3oBaTeJbHOM TUCHUATTHHBI « XHMHS
2.1. OO06beM AUCUMILIMHBI U BUABI YUeOHOIi paboThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JMCIUIITHHBI 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. TemaTu4yecKkuii IJIaH U coaep:kaHue TucuumInusl XUMUS

HaumeHoBanue Conep:xxkanue yue0HOro MaTepuaJa (0CHOBHOE M MPo(decCHOHATBHO-OPHEHTHPOBAHHOE), J1a0opaTopHble 1 | O0beM dopmupyemble
pa3esioB U TeM NPaKTHYeCKUEe 3aHATHS, NPUKJIATHONH MOAYJIb 4acoB KOMIIeTEeHIINH
1 2 2 4
Beenenne HayuHnble MeTOIBbI MO3HAHUS BelIECTB U XUMHYECKHX sBJIeHUIl. 3HAYeHNe XUMUHU NMPH 0CBOeHUHU npodeccuii 1
BxoaHo#i KOHTPOJIb 32 KYpC OCHOBHOM LIKOJIbI 1
OcHOBHOe coiepKaHue
Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa 4
Tema 1.1. OcHOBHOe coiepKaHue 4 OK 01
Crpoenue aTomoB Teopernueckoe odyueHue 2
XUMHUYECKUX JIEMEHTOB U
PUPOJIA XHMIHECKOTt CoBpeMeHHast MOJIENTb CTPOCHHS aTOMa. DJIeKTPOHHAs KOHPUTypaius atoma. Kiaccudukarms XuMiIaecKnx
RS HIIEMEHTOB (s-, P-, d-371eMeHThI). BasieHTHbIE 3JeKTPOHBL. BaeHTHOCTD. DIEKTPOHHAS TIPHPOa XUMHIESCKON
CBSI3U. DIEKTPOOTPUIATEILHOCTD. KoBaneHTHas CBs3b, €€ Pa3HOBHIHOCTH U MEXaHU3MBI 00pa3oBaHus (OOMEHHEBIH
11 JOHOpHO-aKUenTopHbIHN). MoHHas cBsa3b. MeTtammndeckas cBsi3b. BogopoaHas cBsi3b. MexMoaeKyspHble 2
B3aUMOJICUCTBUSL.
30TOMEI, OCHOBHOE U BO30YKIEHHOE COCTOSIHAE aTOMa, THOPHIN3AIINS aTOMHBIX OpOUTAJICH.
IIpakTHyeckoe 3ansiTie Nel PemmreHue npakTH4yecKHX 3aJaHMI HA COCTaBJIEHNE 3JIEKTPOHHO-TPaUYeCKUX 2
(opmy. 31ementoB 1-4 nepuoaos.
Permenre mpakTHUECKUX 33JaHUI HA COCTABJICHUE JIEKTPOHHO-TpadUIecKuX POpPMYIT IEeMEHTOB 1-4 epruooB.
Penienue 3a1anuii Ha UCIIOJIB30BAHME XUMUYECKOW CUMBOJIMKYA U HA3BAHUI COEIMHEHUMN 110 HOMEHKIIATYpe
MEXTYHApOJIHOTO COI03a TEOPETUYECKON U MPUKIAIHOW XUMHUH U TPUBUAIBHBIX Ha3BaHUH JUIsI COCTABIECHUS 2
XUMHYECKUX (POPMYIT IBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYIb(PHUIOB, THAPUIOB H T.I1.) ¥ IPYTHX
HEOPraHUYECKUX COCTUHEHUIN OTIAENbHBIX KIACCOB.
CamocTosTenbHas pabora 4
Tema 1.2. OcHOBHOe coiep:kaHne 2 OK 01
[Iepuonnueckuii 3aK0H U TeopeTH4ecKoe 06yUeHHe OK 02
Tabuma J[. 1. >
Menzxeneesa Ilepuoauueckas cucrema xumuieckux snemenToB [I.1. Menneneea. ®usnueckuii cmpica [lepuoandeckoro
3akona J[.11. MenzneneeBa. 3akOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU
[IPOCTBIX U CIOXHBIX BEHIECTB B COOTBETCTBUH C TIOJIOKEHUEM XUMHUYECKOTO 351eMeHTa B [leproanueckoit 2

cucteMe. MupoBo33peHyeckoe U HayyHoe 3HaueHue [lepuonunueckoro 3akona .M. Menneneea. [Iporuossr J.U.

MeHaeneeBa. OTKpBITI/Ie HOBBIX XUMHUYCCKUX DJICMCHTOB.
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IIpakTnyeckoe 3ansaTHe Ne2 PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA
XapaKTepU3alU0 XUMUUECKUX JIEMEHTOB «MeTauindyeckue / HeMeTaJulIMuecKue CBOMCTRa,
DJIIEKTPOOTPULATENIBHOCTD U CPOJCTBO K DJIEKTPOHY XMMUYECKHUX HIEMEHTOB B COOTBETCTBHE C UX
DIIEKTPOHHBIM CTPOCHUEM U IIOJIO)KEHUEM B IEPUOANYECKON CUCTEME XUMHUYECKUX d1eMeHToB JI.11.
Menzaeneesay.

CamocrosrenbHas pabora

Pa3zgen 2. XumMnueckue

peakuuu

12

Tema 2.1. Tumer
XUMHYECKUX PEAKIUI

OcHOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

Knaccudukanus 1 TUIIBI XMMUYECKUX PEAKIUN C y4acTHEM HEOPraHMYECKUX BEIIECTB.
KosruecTBeHHbIE OTHOIIEHUS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110
YpaBHEHMSIM XMMUYECKUX peakiuii. Mosb Kak eJMHULA KOJMUYEeCcTBa BellecTBa. MossipHas Macca.
3aKOHbI COXPAaHEHUsI MacChl U S3HEPTUU. 3aKOH ABOrajipo. MosipHblil 00beM razoB. OTHOCUTENbHAS
[JIOTHOCTb I'a30B.

Peakiiy KOMILIEKCOOOpa30BaHusl C y4aCTUEM HEOPraHMUECKUX BEILIECTB (Ha Mpumepe
CMIDOKCOKOMILIEKCOB IIMHKA U AIIIOMUHUSA)

[IpakTHyeckoe 3anaTHe Ne 3 CocTaBiieHre yPABHEHU peaKIUH COeJUHEHN S, PA3JI0sKeHHUs,
3aMelnieHHs1, 0OMeHa.

CocraBiieHre ypaBHEHUHN peaKkIuii COeTMHEHUS, Pa3JIOKEHUS, 3aMEIIICHUsI, 0OOMEeHa. Y paBHEHHS pPeaKIuid
rOpEeHHs, HOHHOTO 0OMEHa, OKHCIIEHUS-BOCCTAHOBJICHHUS.

PacueT KOTMYEeCTBEHHBIX XapaKTEPUCTUK MCXOIHBIX BEIIECTB M MPOAYKTOB peakiuu. Pacuet
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMH COEUHEHUS, €CIIH OJJTHO U3 BELIECTB JaHO B
M30BITKE U/WJIA COACPIKUT TpUMecH. PacyeT MaccoBoii uiim 00bEMHOM JIOJTM BBIXOJIa TIPOYKTA PEAKIIUU
COETMHEHUS OT TEOPETHUUECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIIEHHH ra3oB. PacueTr macchl
(00beM, KOIMUYECTBO BEILLIECTBA) MPOIYKTa PEAKIIUU, €CJIM OJIHO U3 BEIIECTB JaHO B BUJE PacCTBOpA C
ONPEACIEHHON MacCOBOM J10JIEM PAaCTBOPEHHOIO BEILECTBA.

IIpakTHyeckoe 3anAaTHE N2 4 YpaBHEHUsSI OKMCJICHUS-BOCCTAHOBJIeHHs. CTeneHb OKUCICHU.
OxucJanTe/Ib H BOCCTAHOBUTEJIb.

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMK B IPUPOJIE, TPOU3BOACTBEHHBIX ITpoOLiEcCax U
YKU3HEESATEIbHOCTH OpraHn3MoB. OKHUCINTENBHO-BOCCTAHOBUTEINBHBIN MOTEHIMAI cpepl. CocTaBieHne
1 ypaBHUBaHNE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI METOAOM AJIEKTPOHHOIO OaiaHca.
TunruHbIE HEOPraHMYECKUE OKUCIUTEIN U BOCCTAHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PaCILIaBOB

comei.

OK 01
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CamocrosiTenpHas pabora

Tema 2.2. OcHoBHOe coaep:kaHue OK 01
OJEKTPOIMTAYECKAs  [TeopeTHueckoe 0GyaeHue
MCCOLMAITUS U MOHHBIN = =
Mok Teopust anekTponuTHIecKoi qucconmanui. Peakiun nonnoro oomena. CoctaBieHHe peakiiuii HOHHOTO
00MEHa IIyTeM COCTABJICHHSI UX MOJIHBIX U COKPAIlEHHBIX HOHHBIX YPaBHEHUH.
['uaposns comneil. 3HaueHne THAPOIN3a B OMOJIOrHUECKUX 0OMEHHBIX nporeccax. [Ipumenenue
I'UJIPOJIM3A B IPOMBIIIJICHHOCTH.
IIpakTHyeckoe 3anaTHe Ne 5 Peakuuu ruapoJmnsa
lccnenoBanue cpeibl paCTBOPOB COJICH, 00Pa30BaHHBIX CUIIBHBIMU U CJIA0BIMU IPOTOIUTAMH, U UX
peaKImii ¢ pacCTBOpPaMU IEI0YH U KapOoHaTa HaTpusi. COCTaBlIieHHE PEAKIIMKA THPOIIN3a COJICH.
CamocrosiTenbHas padboTa
Paznea 3. CTpoeHne 1 CBONCTBA HEOPIAaHMYECKHUX BelleCcTB
Tema 3.1. OcHoBHOE coepraHue OK 01
Knaccudukarus, Teopernyeckoe o0yuenue OK 02
HOMEHKJIATypa U =
CTPOCHIE [Ipenmer HeopraHuueckoi XuMuu. B3anmMocBs3p Heopraumdeckux BemecTs. Kimaccudukanms
Hel:c)) AHIECKIX HeopraHndeckux BemiecTs. [IpocTeie U cinoxHbIe BenecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEILIECTB
BCH.IpeCTB (OKCHABI, THAPOKCUIBI, KHCTIOTHI, coti). HOMEHKIIaTypa 1 Ha3BaHHE HEOPTaHMYECKUX BEIIECTB UCXOIS

13 X XUMUYECKOH (OPMYJIbI MIIM COCTABIEHUE XUMHUYECKON (POPMYJIbI HICXO/S U3 Ha3BaHUs BEIECTBA
10 MEXTYHApPOIHON WM TPUBUAIIBHON HOMEHKJIIATYPE.

Me:xmorneKysipHble B3auMmozeiicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amop@Hble BelecTBa. TUIbI KPUCTAUINYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHasl,
MOHHAas1, METAJTMUECKasi). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEILIECTBA OT TUIA KPUCTATUINYECKOM
pemierku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHBbIE MTPEJICTABICHUS O CTPOSHUH TBEP/BIX, KHUJIKUX U Ta3000pa3HbIX BemlecTB. Kuakue
KPHUCTAJUIBI.

I[IpakTuyeckoe 3ansiTue Ne6 PemeHue 3a1a4 Ha pacyeT MaccoBOil 1014 (Macchl) XUMHYECKOI0
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Pemenue 3a1ay Ha pacyeT MacCoOBOM 10U (MAacChl) XUMHUYECKOTO JJIEMEHTA (COSAMHEHUS) B MOJICKYJIe
(cmecH). Pemenne mpakTHYECKUX 33AaHUH 110 KITACCU(PHUKAIINHA, HOMEHKIATYPEe U XUMUYECKUM
(dbopMyaM HEOPraHUYECKUX BEIIECTB PA3JIUNYHBIX KJIACCOB (Ha3bIBaTh H COCTABISTH (hOPMYJIBI
XMMHAYECKHX BEIECTB, ONPENEIATh NPUHAICKHOCTD K KIaccy).

VcTouHMKH XUMHUYeCKOH MH(OpManuu (HaydHas W ydeOHO-HaydyHas JUTEeparypa, CpeicTBa MacCOBOU
uHpopmanuu, cetb MutepHer m npyrue). Ilouck wmHpOpManmmu 1o Ha3BaHUAM, HACHTHUPHUKATOPAM,
CTPYKTYPHBIM (hopMyIiam.

CamocTosTenbHas pa60Ta

Tema 3.2. Pusuko-
XUMHYECKHUE CBOMCTBA
HCOpFaHHqGCKHX
BEILIECTB

OcHOBHOE coacpkaHnue

TeopeaneCRoe oﬁyqe}me

Metaibl. OOmue ¢u3nyeckue U XUMUYeckue cBoiicTBa MeTayioB. CrocoObl MOdy4YeHHs. 3HAYEHHE
METaJJIOB U HEMETAJIOB B IIPUPO/IC U KU3HECSTEIEHOCTH YeIOBeKa 1 opraHu3MoB. Koppo3us meTtasios:
BUIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAIJIOB OT KOPPO3HH.

Hemeranel. O6nme Gu3ndeckre 1 XUMUYECKUE CBOMCTBA HEMETAIOB. THUITMYHBIE CBOKWCTBA METAJIOB
Y- YII rpynn. Knaccudukanus 1 HOMeHKIaTypa COeAMHEHH HeMeTaioB. KpyroBopoTsl OMOreHHBIX
DJIEMEHTOB B IIPUPOJE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCHICCTB (OKCI/IIIOB, THAPOKCHUAOB, KUCIIOT,
cojieil u I[p) 3aKOHOMepHOCTI/I B W3MEHEHHH CBOMCTB MMPOCTBIX BCHICCTB, BOAOPOAHLIX COCHHHCHHﬁ,
BBICIINX OKCUIOB U THAPOKCHUIOB.

IIpakTnueckoe 3anaTueNe7 CocraBieHne ypaBHeHM XUMHYECKUX peakui

CocraBiieHHe ypaBHEHUMH XMMHMYECKHUX pPEaKIMH C yYacTHEM IPOCTHIX MU CJIOXKHBIX HEOPTaHWYECKUX
BEIIECTB: OKCHUJOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX HJIEMEHTOB; HEOPraHWYECKHX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX THIPOKCUI0B, HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA.
PelieHre NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHUM HA CBOMCTBA U IIOJIY4YEHHE
HEOPraHWYECKUX BEIIECTB.

IIpakTHyeckoe 3aHATHEN28 CBOIiCTBA METAJLIIOB M HEMETAJLIIOB

WccnenoBanne (GU3HMYECKUX HW  XUMHYECKHMX CBOWCTB METAJIOB W  HEMETauioB. PemieHue
DKCIIEPUMEHTAIBHBIX 3aJa4 [0 CBOWCTBAM XWMHYECKMM CBOWCTBaM METAJUIOB W HEMETAJUIOB, IO
Pacro3HaBaHUIO U MOJIYYEHUIO COEMHEHU METAJUIOB U HEMETAJIIIOB.

OK 01
OK 02
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CamocrosiTenpHas pabora

Tema 3.3. OcHOBHOe co/lep:KaHue OK 01
[IponsBoacTBo TeopeTnueckoe odyuenue OK 02
HEOPraHUYECKUX
OO1ue mpencTaBiIeHus] O MPOMBIIUICHHBIX CIIOCO0aX MOMYYeHHs] XUMUYECKHX BELIECTB (Ha MpUMeEpe
BEILIECTB. 3HAUCHUE U .
OUMCHOIIC B [IPOM3BO/ICTBA AMMHUAKA, CEPHOM KHCIIOTHI).
6EIT A UepHas u 1BeTHast MeTautyprus. [IpakTnyeckoe mpuMEeHEHHE AJIEKTPOIIN3a IS MOTYYSHHUS EIOYHbIX,
. 01?1]3130 . [11€JI0YHO3EMENIbHBIX METAJIOB U amfoMUHUS. CTEKIIO U CUJIMKAaTHAs MPOMBIIIIEHHOCTh. [Ipobiema
p A OTXOJIOB ¥ IOOOYHBIX MPOTYKTOB.
I[IpakTuyeckoe 3anATHEeN9 PenieHue NpakTHKO-OPUEHTHPOBAHHBIX 3a1aHNUH.
Pemennie nMpakTUKO-OPUEHTHUPOBAHHBIX 33JaHUN O POJU HEOPraHWYECKOW XMMHH, HOBBIX MCTOYHUKOB
SHEPruu (a1bTepHATUBHbIE UCTOYHUKU 3HEPTUU) B PEIICHUU MPOOJIeM 3KOJOTUYECKON, SIHEPreTHYECKON
0€30MaCHOCTH.
KonTposibHas padota 2 CBolicTBa HEOPraHUYECKUX BEILIECTB.
CamocrosiTenbHas padboTa
Paznea 4. CTpoeHne M CBOMCTBA OPraHU4YeCKUX BellecTB
Tema 4.1. OcHoBHOE coaepKaHue OK 01
Knaccudukarius, TeopeTuuyeckoe o0yueHue
CTpOEHUE U -
[Ipenmer opranudeckoil xumun. B3anMocBsi3p HEOPraHNYECKUX U OPraHNYECKUX BEIIECTB.
HOMEHKJIaTypa

OPraHN4YC€CKUX BCIICCTB

XMMHUYECKOE CTPOCHHME KaK MOpSAIOK COECIUHEHHS aTOMOB B MOJIEKYJE COIJIACHO WX BaJEHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUM XUMUYECKOTO CTPOEHHs OpraHMYecKHx coequHeHuit A.M. bytieposa.
YTnepoaHblii  CKeNeT OpraHMYecKOoil MoJekynbl. MoJeKkylspHble U CTPYKTypHblE (pa3BepHYTHIE,
COKpallleHHbIE) XUMHUYecKue (hopMyibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHUS
Mosiekys. M3oMepusi m u30oMepbl (CTPYKTypHasi, reomerpuueckas (uucrpancuzomerpus). KpaTHocTh
XUMUYECKOHN CBA3U.

[lonsitue o ¢yHKuuMoHanpHOM rpynmne. IlpuHnunel kiaccupukanuy OpPraHUYECKUX COETUHEHH.
Me:x1yHapoHasi HOMEHKJIATypa U NPUHLMIIBI HOMEHKJIATYPbl OPTaHUUYECKUX COEAMHEHUHN.

IIpakTnyeckoe 3anaTueNel10 HoMeHk/IaTypa OpraHM4ecKHX COeAUHEHUI OTAeJbHBIX KJIACCOB
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HoMeHkaTypa OpraHM4eCKMX COEAMHEHUH OTAENbHBIX KJIACCOB (HACBHILICHHBIC, HEHACHIIEHHbIE U
AQpPOMAaTUYECKUE YTIIEBOAOPOAbI, CIIUPTHI, (DEHOIBI, abJACTHAbI, KETOHBI, KapOOHOBBIE KHCIOTHI M [Ip.)
CocraBieHUE TOJIHBIX U COKPALEHHBIX CTPYKTYPHBIX (DOpMyJl OpPraHMYECKMX BELIECTB OTIEJIbHBIX
KJIaCCOB, MCIIOJIb3YSl MX HA3BaHMA 110 CHCTEMaTHYeCKOH HOMEHKIarype. PacueTs! mpocTteiimeir popmyibt
OpPraHUYeCcKOM MOJIEKYJIbl, UCXO0JIsl U3 3JIEMEHTHOr0 cocTana (B %).

CamocTosTenbHas pa60Ta

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTMHEHUN

OcHoBHOe coaep:kaHue

TeopeaneCRoe oﬁyqe}me

@DU3NKO-XMMUYECKHE CBOICTBA OpPraHMYECKMX COCIUHEHMH OTAENbHBIX KJIAcCOB (0COOEHHOCTH
Kiaccu()UKAMU 1 HOMEHKIJIATYPhl BHYTPHU KJIAcCa; TOMOJIOTHUECKUH psi ¥ oOmiast hopmysia; H30Mepus;
(u3nyeckre CBONCTBA; XUMHUECKUE CBOIMCTBA; CIOCOOBI MOJYUYEHHUS):

- TpenenbHbIC YraeBOAOpOAbl. ['OpeHMe MeTaHa Kak OJIMH M3 OCHOBHBIX MCTOYHUKOB TeIia B
[IPOMBIIIJICHHOCTH # ObITy. CBOWCTBa MPUPOJHBIX YIJIEBOAOPOJOB, HAXOXACHHE B TPUPOJE H
[IPUMEHEHHUE aJIKAHOB;

- HCIIPCACIIbHBIC 1 apOMATUYCCKHUEC YITICBOAOPOIbL. HOJII/IMepI/I?:aIII/I?I OTHUJICHA KaK OCHOBHOC HAITPaBJICHUC
CIr'o0 UCIIOJIb30BaHMA. FOPCHHG AllCTUJICHA KaK HCTOYHHK BBICOKOTEMIICPATYPHOT'O INIaMCHU IJI CBAPKHU U
[PE3KU METAJIJIOB;

- KUCJIOPOJCOJIEpKallle COEAMHEHUs (CIUPTBI U HpocThle 3(uphl, (HEHOINbI, albJETUIbl U KETOHBI,
KapOOHOBBbIE KHCIOTHI M UX HpOH3BOJHBIE). [IpakTHueckoe MpUMEHEHHE STHIICHTIUKONS, TIHLEpHHa,
(denona. [Ipumenenue Gopmanbaeruaa, aleraibAeruia, YKCYyCHOM KUCIOThL. Mblia Kak COJIM BBICHIMX
KapOOHOBBIX KMCIIOT. MoIoIIMe CBOWCTBA MbLIA;

- a30TCOJIeprKallle COSAMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCJTKH).

Knaccupukanyus u OCOOCHHOCTHM OpraHMYecKUX peakuui. PeaknuoHHble LeHTpbl. Pagukainsl.
[lepBoHaYa/IbHBIC TOHATHUSA O TUIIAX U MEXaHU3MaX OPraHUYECKUX PEaKLIUU.

I[IpakTuyeckoe 3ansaiTueNel1 PemeHue pacueTHBIX 32/1a4 110 YPABHEHUSAIM PeaKIUil ¢ yYacTHeM

PelieHne nenoyex npeBpalleHnii Ha TeHETUYECKYIO CBSI3b MEK/y KJIacCaMU OPraHUYeCKUX COCIUHEHUN
C COCTaBJICHMEM HAa3BAHMI OPraHUYECKUX COCUHEHNN IO TPUBUAIIBHON WMJIN MEXITYHApPOIHON
CUCTEMaTUYECKON HOMEHKIIaType. Pellienne pacueTHbIX 3a7a4 110 YPaBHEHUAM PEAKLUN C y4aCTUEM

OpPraHUYCCKUX BCHICCTB.

OK 01
OK 02
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CocraBiieHre peakiHii IPUCOEIMHEHNS U OKUCIICHNS Ha IIpUMepe dTUieHa. Perienne pacueTHbIX 3a/1a4 C

MCII0JIb30BAHNUEM IUIOTHOCTH T'a30B 10 BOJOPOAY U BO3YXY. 1
CamocTosiTenbHas paboTa 2
Tema 4.3. OcHOBHOe co/iep:KaHue OK 01
Opranudeckue TeopeTnueckoe odyuenue OK 02
BelEeCTBA B [IK 2.3
buooprannueckue coenqunenus. [Ipumenenne u 6uonaorudeckas poiib yrieBo1oB. OKUCIEHNE YTIIEBOI0B
PKU3HEESTEIbHOCTH
A - ICTOYHMK SHEPTHH KHUBBIX OpraHnu3MoB. O0IacTu mpuMeHeHUs aMUHOKUCIIOT. [IpeBpamienns 6enkoB
yelIoBeKa.
I MU B opranusmMe. buonornyeckue Qynkuuu 6enko. buonoruueckue GyHKuu xupos. Pomb
OU3BOJICTBO U . o
P a OpPTaHUYECKON XMMHHU B PEIICHUH MPOOIIEM MHIIEBON O€30MaCHOCTH. 4
[IPUMEHEHUE
p HykenHOBbIE KUCIIOTBI: COCTaB U cTpoeHHe. CTpoeHne HykineoTu10B. COCTaB HyKJIE€MHOBBIX KMCIIOT
OpPraHUYECKUX BEILECTB
(IHK, PHK). Ponp HyKJI€MHOBBIX KUCIOT B )KHU3HEAEATEILHOCTH OPTaHU3MOB.
B [IPOMBIILIJIEHHOCTH
[Ipor3BOICTBO OPraHUYECKUX BEIIECTB: MPOM3BOACTBO MeTaHoMa, nepepadoTka HedTu. [lomurTnen kak
KPYIMHOTOHHQ)KHBIM HPOAYKT XMMHMUYECKOTro INpous3BojacTBa. lIpumenenue stunena. IlpousBoactso u
[IPUMEHEHNE KayuyKa U Pe3UHBI.
CHHTeTHYECKHE U HMCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CcBOWCTBA. lIpakThueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE IJICHKH: U30JISU I TIPOBOIOB, MEMOPAHBI JIsl OIPECHEHM S BOIbI, 3AIIUTHbIE 5
[JIEHKU JUIsl aBTOMOOWJIEH, MacThIpH, XUpypruyeckue noBsa3ku. HoBble TexHoOruM AanbHEHIero
COBEPLICHCTBOBAHNUS [TOJIMMEPHBIX MaTEPHAIIOB.
Ponb opraHnueckoil XMMUU B peLIeHUH MTPOOJIeM SHEPreTHUeCKOol 0€3011acHOCTH, B pa3BUTUH MEAMIIMHBI,
CO3JIaHMM HOBBIX MaT€pHAaIOB, HOBBIX UCTOYHUKOB 3HEPTUH (AJIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).
IIpakTnueckoe 3aHsaTHeNel2 PemeHne NMpPakTHKO-OPHEHTHPOBAHHBIX 3a/IaHMIl 1O COCTABJIEHMIO| 2
PeneHne npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHNUM 110 COCTABIEHUIO0 XMMUUECKHUX PEAKIIMNA, OTPaKAFOIINX
XMMHYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COEIMHEHUH B PA3JIMYHBIX cpeax (MPUPOIHBIX,
OMOJIOTUYECKHX, TEXHOTEHHBIX ). 2
KonTponbHo-0000matonuii ypok. CTpyKTypa U CBOMCTBa OpPraHU4YECKHUX BEIIECTB.
Pasneua S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKuui 12
Tema 5.1. OcHoOBHOE coaep:kaHue 2 OK 01
Knneruieckue Teoperuyeckoe odyuenue 1 OK 02
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3aKOHOMEPHOCTH
[IPOTEKAHUS
XUMHYECKHUX PeaKIIHii

Xumudeckue peakiuu. Kinaccudukanus XuMUYECKUX peakiuid: Mo ¢a3oBOMYy COCTaBy (TOMOTCHHBIC U
rEeTEePOreHHBIC), IO UCTIOIB30BAHUIO KaTaIn3aTopa (KaTaTUTHYECKUE U HEKATAIUTUYECKUE).

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPUPOILI PEATHPYIONINX BEIIECTB,
KOHIICHTPAIIMU pearupyIonIiX BEIIecTB, TeMeparypsl (pasmwio Baut-I'odda), miomaam peakiimoHHOH
[MOBEPXHOCTH, HAJTMYMSI KaTanu3aropa. Posbs karaau3aTtopoB B IPUPOAE U MPOMBIIIIICHHOM
[TPOU3BO/ICTBE.

DHeprusi akTUBaIlMu. AKTUBUPOBAaHHBIN KoMILIekc. Katanm3aTopsl u kaTtanu3. Posib kaTanu3aTopoB B
MIPUPOJIE U IIPOMBIIIJICHHOM IIPOU3BOJICTBE.

[IpakTuyeckoe 3anaTHeN213 U3ydyeHne 3aBUCHMOCTH CKOPOCTH XUMHYECKOI peaKIuu oT
KOHIIEHTPAlMU Pearupyouux BelecTB U TeMInepaTyphbl.

Omnpenenenre 3aBUCUMOCTH CKOPOCTHU PEAKIIUH OT KOHIIEHTPAIMK pearupyromux BeuiecTs. MccnenoBanue
3aBHUCHUMOCTH CKOPOCTH PEAKIUH OT KOHLIEHTpauu. OnpeneneHe KOHCTaHTbl CKOPOCTH peaKuu

1. JlaboparopHass pabota «OmpeneneHne 3aBUCHMOCTH CKOPOCTH pPEAaKIUU OT TEeMIIepaTypb».
lccnenoBanue 3aBUCMMOCTH CKOPOCTH peakLiu OT TeMIepaTypel. Pacdyer sHepruu akTMBAMKU peaklnu.
Pemenrie mpakTHKO-OPHMEHTUPOBAHHBIX 33JaHUM Ha aHanmu3 (PAKTOpPOB, BIMSIONIMX Ha H3MEHEHHE
CKOPOCTH XUMHUYECKON PEAKIIMH.

IIK 2.3

Tema 5.2.
TepmoauHamMuuecue
3aKOHOMEPHOCTH
[IPOTEKAHUS
XUMHYECKHUX PEAKIUH.
PaBHOBecue
XUMHYECKUX PEaKIui

OcHOBHOE€ coacpkaHnue

TeopeTuquKoe oﬁyqeﬂue

Kaccudukanys XuMU4YeCKUX peakiuii: 1o TerioBoMy 3¢ dexTy (3K30TepMHUUYECKUE, IHAOTEPMUYECKHUE),
no oOparumoctd (oOpatumble M HeoOpaTtumsble). TerioBble 3((EKThl XUMHUECKHUX PEaKIHH.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMUYECKOE PaBHOBECHE U €T0 CMEIICHHE 0]
NeicTBUEM pa3IMyYHBIX (PAKTOPOB (KOHLEHTpAIMsl peareHTOB WM MPOAYKTOB pEakIHM, HaBICHHE,
TeMIepaTypa) JUisl CO3AaHUs ONTUMAIIBHBIX YCIIOBHIA MTPOTEKAHUS XUMUYECKUX TTPOIECCOB.

[TonsaTue 00 sHTATBIMU U SHTpONHMU. DHeprus [ no60ca. 3akon 'ecca u cnencTBus u3 Hero. Ponb cmemeHus
[PAaBHOBECHSI B TEXHOJIOTHIECKUX MPOIECCaX.

IIpakTuyeckoe 3ansaTHe Nel4 Buusinue pa3iau4HbIX (PAKTOPOB HA H3MEHEHHME PABHOBECHUS

[Tpunnun Jle [llatense. Bnusinue pa3znuuHbix pakTOpOB HA N3MEHEHNE PAaBHOBECHSI XMMHUECKUX PEAKIUI.
3aKOH IEHCTBYIOIIMX MAacC U KOHCTaHTa XUMUYECKOT0 paBHOBeCHS. PacueTsl paBHOBECHBIX KOHIIEHTpALMH
pearupymoIrx BeIecTB U NPOAYKTOB peakiuil. PacueTsl TemaoBoro a¢g¢dexra peakuu.

OK 01
OK 02

Pasge 6.

J/{ucnepcHbie cUCTEMBI

Tema 6.1.

OcHoOBHOE coaep:kaHue

OK 01
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Jlucniepcubie cucteMbl u|TeopeTnyeckoe o0yyeHue OK 02
(haxropsI ux JucniepcHbie cucteMbl. Komonaneie cucteMbl. ICTUHHBIE pacTBOPBI. OK 07
Yy CTOMHHBOCTH PacTBopeHHe Kak (HU3MKO-XUMHYECKHH Tpouecc. PactBopbl. CrocoObl MPUTOTOBJICHHS PacTBOPOB.

PactBopruMocTs. MaccoBas 1015 pacTBOPEHHOr 0 BeliecTBa. [IpeaenbHo qomycTUMbIe KOHIIEHTPAIMU U UX

MCTIOJIH30BAHUE B OIICHKE HKOJIOTUYECKOH 0€301MacHOCTH.

Knaccudukanus QucnepcHbIX cucteM Mo coctaBy. CTpoeHue W (HaKTOpbl YCTOMYHMBOCTH JAWCIEPCHBIX

cucreM. Pacro3HaBaHue MCTUHHBIX PacTBOPOB, KOJUIOWJHBIX PACTBOPOB U TPyOOTUCIIEPCHBIX CHCTEM.

Crtpoenne wmuuesibl. PaccemBaHue cBeTa NpU MPOXOXKIECHUU CBETOBOTO Iydka 4Yepe3 ONTHYECKU

HeoTHOpoAHYIO cpeny (3ddekra Tunaans).

I[IpakTHyeckoe 3anaTHe Nel6 Pemienue 3a1a4 Ha NIPUTOTOBJIEHHE PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB.

PenieHure npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha JUCIIEPCHBIE CUCTEMBI, UCIIOIb3yEMbIE B

OBITOBOM M MPOW3BOJCTBEHHOW AESITETHbHOCTU YENOBEKa, C IMO3UIMN SKOJOTHYecKOi O0e30macHOCTH

[TOCJICACTBUM U IPaMOTHBIX PEIIEHUHN IPOOJIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOe co/Iep:KaHue OK 01
Viccneiopanne CBOACTB ([pakTiaeckoe 3ansitue Nel7 PacTBopbI OK 02
AUCTICPCHBIX CUCTEM  IPacTBOPEI 3aJaHHOM (MOJIIPHO#) KOHIIEHTPALMH (C IIPAKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH),
JUISL UX WCHTHUKALNNI OIIpEJICIICHUE CPEJIbl BOJHBIX PACTBOPOB.

IIpakTnyeckoe 3anaTue Nel8 HccienoBanne 1uCepcHbIX CHCTEM.

CBolicTBa AUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3HH, YMYJILCUH, KOJUIOUAHOTO PacTBOpA.

CpaBHeHHE CBOMCTB HCTUHHBIX M KOJUIOUTHBIX PACTBOPOB, BHISIBIIEHUE OCHOBHBIX Pa3IMYUi MEXTy

HUMH.
Pazgen 7. KavecTBeHHbIe peaKkUH O0HAPYKeHNsI HEOPTaHNYECKHUX H OPraHUYeCKHX BellecTB
Tema 7.1. OcHoBHOE coaep:kaHue OK 01
OO6HapyxeHue OK 02

IIpakTnyeckoe 3anaTue Nel9 KauyecTBeHHBbIC XMMHYECKHE PEAKIIUH, XapAKTEPHbIE 1JIA
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HCOPTaHNUYCCKUX
KaTHOHOB U1 aHHMOHOB

KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHbIe ISl OOHAPYKEHUSI HEOPraHUYECKUX BEILECTB
(xaToHOB U aHMOHOB). CoCcTaBJIeHNE YPAaBHEHUH peakiiii oOHapykeHust KaTuoHoB [—VI rpymm u
QHMOHOB, B T.4. B MOJIEKYJISIPHOM U MIOHHON (opMax.

Peakinu 0OHapyKEHUSI HEOPTaHUYECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYKAIOIICH CPEIbI. 2
[IpoBeneHNE KaueCTBEHHBIX PEaKI[Nil, UCIIOIb3YEMBIX JJIsi OOHAPYKEHHsSI aHMOHOB: KapOoHara, ¢ocdara,
cynb(ara, cynbuaa, HUTpaTa, xjaopuaa u ap. Onrcanvue HabIIOJAEMBIX SIBJICHUN U COCTABJICHHE
XUMHYECKUX DEAKITUH.
Tema 7.2. OcHoOBHOE coJiepKaHue 2 OK 01
OGnapyxenue [IpakTHYecKne 3aHATHS 1 OK 02
OpPraHUYECKUX BEILECTB
OTICIBHEIX KIACCOB C KauecTBeHHBIE XMMUUYECKUE PEAKIINH, XapaKTepHbIe Il 0OHAPYKEHHS OTACNbHBIX KJIACCOB
I OpraHUYECKUX COCTMHEHUM: (PEHOIIOB, AJIbICTUIOB, KpaxMalia, YKCyCHOM KHUCIIOThI, aMUHOKHUCIIOT U JIP.
.. |[deHarypanus 6eNKoB PU HArPEBaHHH, [[BETHBIC PEaKIIUU OEIKOB. 1
KaueCTBEHHBIX PEaKIui . .
CocraBiieHHe KaueCTBEHHBIX PEAKIIU OOHAPYKEHUSI OPTaHUYECKUX COCTMHEHUM OTIEIbHBIX KIIACCOB.
[IpakTHyeckoe 3anaTHEe Ne20) OOHApyKeHHe OPraHMYeCKUX COeJMHEHUH OT/IeIbHBIX KJIACCOB. 1
O6HapyxeHne OPraHUuYeCKUX COeTUHEHUN OTJENbHBIX KIIACCOB.
JlaGoparopHast paboTa Ha BEIOOD: 1
1. JTaGopaTtopHas pabota «KauecTBeHHbIE peakiliu Ha OTAENIbHBIE KJIACChl OPTaHUYECKHUX BEIIECTBY.
CamocTosiTenbHas paboTa 2
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (Coaep/KaHNe NPHKJIATHOTO MOLYJIsI)
Paznean 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eITEJILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoBHOE coepxaHue 4 OK 02
OK 04
Xumust B ObITYy U [IpakTnueckue 3anaTusa Ne21 4
[TPOU3BOJCTBEHHOMN " " v OK 07
JKoJIoTHYecKasi 0€30MacHOCTh MOCIEACTBUN OBITOBOM M MIPOM3BOJICTBEHHOM JIEATETLHOCTH YeJIOBEKa, 2 K 2.3
e TeTbHOCTH YeTIOBEKa . N :
CBsI3aHHAA C TIepepabOTKO BEIIeCTB; MOUCK U aHAIN3 XUMUYECKOW HH(OPMALIUU U3 Pa3TMUHBIX 2
MCTOYHUKOB (Hay4Has U y4eOHO-Hay4YHas JTUTEpaTypa, CpecTBa MaccoBoi nHpopmaruu, ceth UuTepHET
u apyrue). JJoxmansr (¢ yuetoM Oyayuieit mpodecCHoHANbHON AeITeTbHOCTH) Ha aHAIN3 HHPOPMAITIH O
[MPOM3BOJICTBEHHOM JCATEIIBHOCTH YEIOBEKA, CBA3AHHOM C rmepepaboTKON 1 MOJIyYeHHUEM BEIIECTB, a
Tak)Ke C 9KOJIOTUYECKON O€30MacHOCTBIO.
3amura noxaana: [IpencrapieHue pe3ynbTaToB pelieHus KeHCOB (BBICTYIUIEHHUE C TPe3eHTaluei)
/(¢ pepeHpoBaHHBIN 3a4eT 5
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Bcero:
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3. YcjoBus peajqu3anuu NporpaMmsl 001eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpebdoBaHUs K MUHUMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecneyeHU o

Jis  peanuzanuyd  TPOTPaAMMBbl  JUCIHHUIUIMHBL  MPEIYCMOTPEHBI  CIICAYIOIINE
CrielMaabHbIC OMEIICHUS: YICOHBI KAaOMHET XUMUHU /UK y4eOHON XUMHUECKOU JTaO0OpaTOpUH.

Ob6opynoBanue yuyeOHOro KaOMHETa (HATJIsAHbIE TOCOOMs): HAOOPHI MAPOCTEPIKHEBBIX
MoOjIeJIe MOJIEKYJ1, MOJIEIH KPUCTAITMYECKUX PEIIETOK, KOJUIEKIIMH MTPOCTHIX U CII0KHBIX BEIIECTB
W/WIM KOJUIEKIUHU TOJIMMEPOB; KOJUIEKLMS TOPHBIX IMOPOJA M MHHEpalioB, Tabiuia MeHeneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIC 00pa30BaATEIbHBIC PECYPCHI.

Texuuyeckue cpeacrTBa 0Oy4YEeHHsS: KOMIIBIOTEp C YCTPOMCTBAaMHM BOCHPOHM3BEICHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOSKTOP C IKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-TIPE3CHTEP
JUIS TIpEe3eHTAIH.

O6opynoBanre 1abopaTopuu u pabOYUX MECT JIADOpATOPUU: MEH3YPKH, MHITCTKH-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHbIC U TIOKPOBHBIE CTEKJIA, IJIAHIIETHI JIs
KaleIbHBIX Peakiuii, pumbTpoBaipbHas Oymara, IPOMBIBAIIKH, CTEKIITHHBIC POOUPKU, PE3HHOBBIC
poOku, hoHapUKHU, HAOOP PEAKTHBOB, CTEKIISIHHBIC MAJOYKH, MITATUBBI JUJIsI IPOOUPOK; MEPHbBIE
LUWIMHPBI, BOPOHKH CTEKJISIHHbIE, BOPDOHKHU JIeIUTeNbHbIE unHapuyeckue (50-100 mi), crynku
¢ mecTHKoM, pap(opoBbie YalIKy, MUHIETHI, (PUIBTPHI OyMaXKHbIE, BaTa, MapJisi, YaCOBHIE CTEKIIA,
ANEKTPOTUIUTKH, JIA0OPATOPHBIC MITATHUBBI, CITMPTOBBIC TOPEIIKHU, CIIUIKU, PUOOP LIS TIOTyUSHUS
ra3oB (WM MpoOUpKa C Ta300TBOJHON TpyOKoOil), Aepxarenu s MPOOUPOK, CKISHKH JUIS
XpaHEHHS PEaKTUBOB, pa3fAaTOUYHbIC JIOTKU; XuMudeckue ctakansl (50, 100 u 200 mun); mmareny;
MUHIETHI; TUTENIbHBIC IHUIIbI; CEKyHAOMEpHI (TaliMepsl), MepHble npodupku (Ha 10-20 mu) u
MepHbIe KosOsI (25, 50, 100 u 200 mur), BogsHas OaHs (MM TEPMOCTAT), CTEKIISTHHBIC MaJOYKH;
KoHUYeckue Koaobl ams TutpoBanus (50 u 100 mi1); MHAUKATOPHBIE MOJIOCKHU s ornipeneneHus pH
Y CTaHJapTHas MHIMKATOPHAS IIKala; YHUBEPCAIbHBIA HHAUKATOP; uneTku Ha 1, 10, 50 vt (unu
no3atopbl Ha 1, 5 m 10 mut), OropeTku A TUTPOBAHUA, MeIUIMHCKUE mmpuisl Ha 100-150 mur,
nabopaTopHbBIE W/WIN aHATUTUYECKHE Bechl, pH-MeTpsl, cynmmmibHbIN mKkad, u ap. madboparopHoe
obopyioBaHue.

3.2. HudpopmanuoHHOe o0ecnieyeHHEe PeaATN3ANNU POTrPaAMMbI

OcHoBHas JInTepaTypa:
1. Xumus ans npodeccuili M CHEIUAIBHOCTEH COLIaJbHO-KOHOMHUYECKOTO U TYMaHHTApHOTO
npodueit: ['abpuensin O.C. : Yuebnuk. - M.: Axagemus, 2022
JlonoiHUTeIbLHAS JJUTEpaTypa:
YuebHasi 1uTepaTypa
2. Xumus: yueOHHK JUIst cpeHero npogdeccruoHanbsHoro oopasosanus /fO. A. Jlebenes, I'.
H. ®anees, A. M. T'onry6es, B. H. lllanosai; mox o6mieit pexakmueii I'. H. ®daneesa. - 2-¢ u3j.,
nepepab. u gorn. - Mocksa: M3natensctBo FOpaiit, 2024
HNHTepHeT-pecypcen:
3. KoHmenuuu COBPEMEHHOTO €CTEeCTBO3HAHUS: DIEKTPOHHBIN y4eOHUK ApyreB A.A. u Jp.
otwu. caiir. - 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
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4.
AUCHMILINHBI

KouTponb u oueHka pe3yiabTaToB OOydeHHs OCYILECTBISIETCS IpEnojiaBaTesieM B
MIPOLIeCCe MPOBEACHUS MPAKTUYCCKUX 3aHITHA M JIA0OPATOPHBIX PabOT, TECTUPOBAHMS, & TAKXKE
BBITIOJTHEHUS 00YyYaIOIUMUCS UHIMBUYaTbHBIX 3a/laHUM, IPOEKTOB, UCCiIeI0BaHui. Pe3ynbratTel
o0ydeHHusl OMpENEIAIOT, YTO 0OydJaroIuecs MOJKHBI 3HATh, MOHUMATh U JEMOHCTPUPOBATH IO
3aBEPIICHUH U3YyUYEHUSI TUCHUILITAHBI.

s dopmupoBaHusi, KOHTPOJSI W OLEHKH pE3yJbTaTOB OCBOCHUSA yueOHOU
JTUCIUIUIMHBL WCIIONB3YeTCS CHCTEMa OIICHOYHBIX MEPONPHUSITHH, MPEICTaBISIONas Cco0oi
KOMIUIEKC ~ y4eOHBIX  MEpPONpPUATHUN, COIJIAaCOBAaHHBIX C  pe3yJbTaTaMd  OOy4YeHHUS H
chopmynupoBanHbix ¢ yaetom @I'OC COO (mpenMeTHbIe pe3ynbTathl o guciummimae) 1 @I'OC
CIIO.

KoHnTposi, M oleHka Ppe3yjbTaTOB OCBOEHHMSI 0011e00pa3oBaTeJIbHOM

Monyas / Paznen /
Ne Tema PesyabTar 00yuennst OueHovyHbIe MEePONTPUSTHS OK
| |OcHoBHOM MOaYJIB
1 DopMyJIMPOBATH 6a30BbIE
Pasnen 1. MOHSATUS U 3AKOHbI XUMMH
OCHOBBI CTPOEHUS
BelllecTBa

1.1 Crpoenue aromoB  |COCTaBISITH XUMUYECKHE 1. Tect «CtpoeHue aTOMOB OK 01
XUMAYIECKHX (bopMyIbl COETUHEHUH B XMMHAYECKHX DJIEMEHTOB U
9JIEMEHTOB U COOTBETCTBUH CO CTENEHBIO  [MPUPOA XUMHUIECKOM CBSI3UY.

Ipupoa OKUCJIICHUS XUMUYECKUX 2. 3amaun Ha COCTABJICHUE
XUMHAYECKOH CBS3U  [3JIEMEHTOB, HCXOS U3 XMMIYECKUX (OpMYT
BAJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUI
QJICKTPOOTPULIATSIEHOCTH (okcuIOB, CyIb(GOUAOB, THIPUIOB U
T.IL.).

1.2 |[lepuopnyeckuit Xapakrepu3oBarb xumudeckue [[IpakTHKO-OpHEHTUPOBaHHbBIE OK 01
3aKOH M Talnuua 9JIEMEHTHI B COOTBETCTBUH C UX [TEOPETUUECKHUE 3aJaHUs Ha OK 02
JI.1. MenneneeBa  |OJI0KEHHEM B MEPHOANIECKOM[XaPAKTEPU3ALUI0 XUMUYECKUX

CHCTEME XMMHUYECKUX DIIEMEHTOB: «MeTaudeckue /
snemeHToB /.M. MeHneneeBa [HeMeTallIMYECKUe CBOMCTBA,
PIIEKTPOOTPULIATENIEHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX IIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOEHHEM U TIOJIOKEHUEM B
[IEPUOIUYECKON CUCTEME
XUMUYeCKuX 3jemenToB J[. M.
Menneneera
2 |Pazmen 2. CocrtaBasaTs ypaBHeHuss 1 |KoHTpoabHas padoTa
XuMHYecKue cXeMbl XUMHYeCKHX peaknuii «CTpoeHne BelecTBa u
peakumnu XHMHYecKHe peaKuun
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2.1

THIIBEI XUMHUYECKHIX
[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
UIPOKCOKOMILIEKCOB JIFOMUHUS
1 IUHKA);

- OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIUH C
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 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
JTaHO B BUJIC pacTBOpa C
OIpelIEICHHOM MacCOBOH noieit
[PAaCTBOPEHHOTO BEIIIECTBA.

2.2 [Dnextponutrdeck (COCTaBIATh ypaBHEHHS 1. 3aganus Ha cocTaBieHUE
ast AUCCOIMALMS U [XUMHUYECKUX PEeaKINU MOJICKYJISIPHBIX U HOHHBIX
WOHHBIA OOMEH  [HOHHOT'O OOMEHa C y4acTHEeM|peaKkIuil ¢ yyacTHeM OKCHUIOB,
HEOPraHWYECKHUX BEIIECTB  [KUCIIOT, OCHOBAHUM U COJIEH,
MOHHBIX PEaKIUi THIPOIH3a
COJIEHN, YCTAaHOBJIEHUE
M3MEHEHUS KUCIIOTHOCTH
CpEJIbI.
2. JlabopaTopHas paborta
3 |Pasmen 3. UccaenoBars crpoenue 1  [KontposbHas padora

CtpoeHnue u
CBOMCTBA
HEOpPraHM4ecKux

BeIIECTB

CBOMCTBA
Heopraﬂuqecmx BCIIECCTB

«CBOJCTBa HEOPraHUYECKHUX
BelIeCTB)»
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3.1

Knaccudukanus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccugunuponartb
HEOpPraHMYECKUE BELIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. Tect «<Homenkiatypa u
HA3BaHME HEOPTAaHMYECKUX
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
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 TUIA KPUCTATUIMYECKOM

PCUICTKHU.

OK 01
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3.2 |®usuko- Y craHaBIUBaTh 1. Tect «OcobenHocTH OK 01
XUMUYECKHE 3aBUCUMOCTH (PU3HKO- XMMHYECKUX cBOHCTB okcuos, [OK 02
CBOMCTBaA XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKUX |HEOPTaHWYECKHX BEIIECTB  [aM(OTEPHBIX THIPOKCUIOB 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(OTEpHBIX THAPOKCHUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLINX UX CBONCTBA
1 CIIOCOOBI MOTYYCHHUS.
3. [IpakTuxo-
OpPUEHTUPOBAHHbIE
TEOPETHYECKUE 3aJaHus Ha
CBOICTBA U IOJIyYEHUE
HEOPraHUYECKUX BEILECTB.
JlaboparopHas pabota
«CBoMCTBa METAJJIOB U
HEMETAJIJIOBY.

3.3 [[IpousBoacTBO OK 01
HEOPrAHHUECKHX OO6ocHOBBIBAThL 3HAUCHHE U [IpaKTHKO-OPHMEHTUPOBAHHEIE (K ()2
E—— [IPUMEHEHNE 3aJIJaHUS TI0 COCTABIICHUIO 1K 2.3
SHAYCHIE I HEOPraHWYECKHUX BEIIECTB B [XUMUYECKUX PEAKIUH C
HpUMEHEHHYE B OBITOBOM U Y4acTHEM HEOPTaHUYECKUX
GBIty U Ha [IPOU3BOJCTBEHHON BEIIECTB, NCIOJIb3YEMBIX AJIS
HPOM3BONCTRE NESTEIbHOCTH YeIOBeKa UX |[MX UACHTU(DUKAIINY U

(hUBUKO-XUMUYECKUMU [IPOMBIIIJIEHHBIX CITIOCOOOB
CBOMCTBaMH [10Jy4CHUS.

4 [Pa3nen 4. HccaenoBars crpoenue 1  |[KonTposabHasi padora
CtpoeHue u cBoiicTBa opranuvyeckux («CTpoeHuUe U CBOMCTBA
cBOiicTBA BellecTB OpraHnYecKuX BelecTB)
OpPraHu4ecKux
BeIeCTB
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4.1

Knaccudukanus,
CTpOCHHE U
HOMCHKJIATypa
OpraHUYECKHUX
BEILIECTB

Knaccugunuponartb
OpraHNYeCcKHe BEIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. 3amanus Ha cocTaBiIeHHUE
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
npocreimen GopmyIibl
OpraHUYECKON MOJIEKYIIbI,
MCXOS U3 DIIEMEHTHOTO
cocrtana (B %).

OK 01

4.2

CBoiicTBa
OPraHUYeCKHUX
COeIMHEHUN

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

1. 3amanus Ha cocTaBieHUE
YpaBHEHUN XUMHUYECKUX
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
OpraHUYECKHUX BEILECTB 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 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentupoBanubie (OK 01
BEIIIECTBA B NpUMEHEHHE OPTaHUYECKUX [337]aHUs TIO COCTaBJICHUIO OK 02
PKU3HEIEATENILHOC [BEIIECTB B OBITOBOM H XUMUYECKUX PEAKIHid C [1K 2.3
TU 4EJIOBEKA. [IPOU3BOJICTBEHHON Y4acCTHEM OPTaHUYECKUX
[Tpon3BOACTBO M |I€ATEIILHOCTH YEJIOBEKA X [BEILIECTB, UCIOIb3YEMBIX JUIS
pUMEHEHHE (U3UKO-XMUMHUYECKUMHU MX UACHTU(DHUKALUU B OBITY U
OpPraHUYECKUX CBOWCTBaMHU [IPOMBIIIJICHHOCTH.

BEILIECTB B
MPOMBIIIJICHHOCTH

5 [Pa3pea S. HccnegoBats paBHoBecue [KoHTposibHas padorta
Kunernuyeckue u | CKOpPOCTb XUMHYecKHX |[«CKOpPOCTH XMMHYECKOMH
TepMOANHAMMYEC |PeaKIuii peakI Ul U XHMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYEeCKHX
peakuuit

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

BEIIICCTBY;
- «Onpenenenre 3aBUCUMOCTH
CKOPOCTHU PEaKLUU OT
TeMIepaTypb».

2. IIpakTuko-
OpUEHTHPOBAaHHbBIE
TEOPETUYECKHE 3aJaHNs Ha
aHaM3 (HaKTOPOB, BIUSIOIINX
Ha M3MEHEHHE CKOPOCTH
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5.2 [T epmogunamuuec |MccrienoBarh BIUsSHUE 1. 3agauu Ha pacyeTsbl OK 01
KHe W3MEHEHUS KOHIIEHTPAIMU  [TETIOBBIX 3 PeKToB OK 02
3aKOHOMEPHOCTH  [BEILIECTB, PEAKIIMH CPEIbl U [XUMUYECKUX PEAKIUN 1
[POTEKAHUS TeMIIepaTyphbl Ha CMEIICHUE |[OIpeieJIeHUE TUIa peakuu (1o
XUMHYECKHUX XUMHUYECKOTO PAaBHOBECHsI  [TEIJIOBOMY (D (PeKTy: 3K30- U
pEaKInid. HHIO0TEPMUYECKHUE).

PaBHoBecue 2. [IpakTuxo-

XUMHYECKHUX OpPUEHTHUPOBAHHBIC 3aJJaHUS HA

peakuuit [IpUMEHEeHNe puHuuna Jle
[[laTenbe st HAaXOXKACHUS
HaIpaBJICHUsI CMEIICHUS
[PaBHOBECHSI XUMUYECKOU
peakIu 1 aHanu3 GaKkToOpoB,
BIIMSIIOIIMX HA CMEIICHUE
XUMHUUYECKOTI'O0 PaBHOBECHS.
3. JJaboparopnas padota
«M3ydyenue BIusHUA
Pa3IMYHBIX (PaKTOPOB HA

6 Pasnean 6. "
ccienoBath aucnepcuoie [KonrposabHas padora no reme

Jlucnepcipie CHCTEMBI «JlucnepcHbie cUCTEMbI»

CHCTEMBbI

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

Ha OCHOBE XUMHYECKOTO UCTIEPCHBIE CHCTEMBI,

OKCIIEPUMEHTA MCIIONIb3yeMbIe B OBITOBOM U
[MPOU3BOJACTBEHHOMN
NIeSITEIIbHOCTH YeIOBEKA.

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

TACTIEPCHBIX Pa3IMYHBIX BUJIOB - TIpUTOTOBJIEHNE PACTBOPOB;
CUCTEM TUCTIEPCHBIX CUCTEM - MccnenoBanue qucnepcHbIX
CHCTEM.
7 [Pa3znea 7. HUccienoBaTh CBONCTBA
KauecTBeHHbIEe  |OPraHMYecKUX U
peakiun HEOPraHN4YeCKHUX BellecTB
00HapYKeHU s € HCNOJIb30BAHNEM

OpPraHuvYecKUux v
HEOPraHM4YeCKuX

BCIIECCTB

Ka4eCTBEHHbIX peaKkuuii
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7.1 |(O6HapyxeHHe VccnenoBaTh kauectBeHHbIe (1. JlaboparopHas pabora (Ha  [(OK 01
HEOPraHMYECKUX [pEaKI[MM HEOPTaHUYECKUX  [BBIOOD):
KAaTHOHOB U BELIECTB - AHaJUTHYECKUE PEAKIIUU
AHHOHOB kaTUOHOB [-VI rpym;
- AHQJIUTUYECKHUE PEaAKIUU
AQHUOHOB.
2. [lpakTuueckue 3aaHus HA
COCTaBJICHUE YPAaBHEHUI
peaxkuuii oOOHapyKEeHUS
KaTUOHOB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJIIPHOW U HOHHOU
7.2 |OGHapyxeHHE WccnenoBath kauecTBeHHbIE (1. JTabopaTopHas padora (Ha  |[OK 01
OpraHUYEeCKUX peaklKi OPraHUYECKUX BEIOOD):
BELIECTB COEIMHEHUI OTAENbHBIX - KauecTBeHHble peakiuu Ha
OTJIEIbHBIX KJIACCOB OTJIEIbHBIE KIIacChl
KJIACCOB C OpraHMYECKUX BEIIECTB;
HMCII0JIb30BAaHUEM - KauecTtBeHHb1l1 aHanus3
KaueCTBEHHbBIX OpraHUYeCKUX COETUHEHUH 110
peakuuii (YHKIIMOHATBHBIM TPYIIIaM.
2. IlpakTueckue 3a1anus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxkuuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHECHUM.
8 [Paznea 8. OuenuBaTh NOCJEeACTBHA [3amuTa A0KJIAA0B Keiica (c
XuMmusi B ObITY U [OBITOBOM U yueToMm Oyayueu
MPOM3BOJACTBEHH |[IPOM3BOJACTBEHHOMI npogecCHOHAIBLHOM
0ii 1eATEeJIbHOCTH |1eATEJIbHOCTH Y€JIOBEKA C |1eATeJIbHOCTH)
JeJIOBEKA MO3MIHI IKOJIOTHYeCKOi
0e3onacHoCTH
XuMmus B ObITy 1 |OLIEHUBATh MTOCIIEICTBUS OK 01
MPOU3BOJICTBEHHO |[OBITOBOM U OK 02
1 JeATENBbHOCTH  [IPOU3BOICTBEHHOMN OK 04
yesoBeKa JISATENLHOCTH HENOBEKA € Tk an keiic (¢ yueToM I(PIE 373

MO3UIINN YKOJIOTUUECKOU
0€e30IMacHOCTH

Oynay1eit npodeccuoHanbHOM
NesTeIbHOCTH) BO3MOXKHBIC
TEMBI KEHCOB:

1. I[Torennenue knuMaTa u
BBEICBOOOIK/IEHHE Ta30BBIX
THJIPaTOB CO JTHA OKCaHa.

2. HoBble MaTepuaitbl Jiist
COJTHEYHBIX OaTapeit.

3. JlekapcTBa Ha OCHOBE
PaCTUTENHHBIX MPENapaToB.
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