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1. OBbLIASA XAPAKTEPHCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIITIMHBI «Xumus»

1.1 MecTo AucCHMILUINHBI B CTPYKTYype o0pa3oBarebHOi nporpammsl CITIO
OOmeobpa3zoBarenbHas  AMCLUIUIMHA  «XUMHsS»  sBIseTCs  00sA3aTeNbHOM  4acThbio
0011e00pa30BaTEIHLHOTO LUKJIa o0pa3oBaTebHOMN IIPOrPaMMBI B
coorBercTBUM ¢ PI'OC 1o crienuanbHOCTU CpeiHero npodeccuoHalbHOro 00pazoBaHusl (nanee
CIIO), Bxoasuel B cocTaB yKpyNHEHHOH rpynnsl cnenuanbHocted 53.00.00 MysbikanbHOE
HCKYCCTBO

53.02.09 «TeaTpaibHO-AEKOPALIMOHHOE UCKYCCTBOY

(Bun: XynoxxectBeHHO-OyTadopckoe 0hOpMIICHHE CIICKTAKJIS)
1.1. Ieau u JIaHUPYyeMble Pe3yJIbTATHI 0CBOEHUSI U CHUIIIMHBI
1.1.1. Ienau u 3aaa4u AUCUUTIMHBI
DopMupoBaHUE Y CTYJCHTOB XMMHUYECKON COCTaBJISIONICH eCTECTBEHHO-HAYUYHON KapTUHBI
MHUpa KaK OCHOBBI MPUHSATHS PEIICHUH B >KU3HCHHBIX M IPOHW3BOJICTBEHHBIX CHTYAIUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHOM cperie.

3agayu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUsT XUMUYECKUX TPOLIECCOB U
ABIICHUN B OKpY)Kalolleld cpeae, UENOCTHOW HAydyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMCHHUS IPOBOIUTH PAacYeThl MO XUMHUYSCKMM (OpMyJiaM H ypaBHEHHSIM
XUMHUYECKMX peakUui, IUIAaHUpPOBaTb M  HUHTEPIPETUPOBATh PE3YJIbTaThl XUMHUYECKHUX
JKCIIEPUMEHTOB,

3) chopmMHpOBaTh HABBIKK MPOBEICHUS XMMUYECKUX IKCIICPUMEHTAIBHBIX HCCIICIOBAHUI
C coOmojeHueM TmpaBuil 0e30MacHOro oOOpalieHus ¢ BeHlecTBaMU U J1aOOPaTOpPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAIW3UPOBATh, OIECHHBATh, MPOBEPATh HA JOCTOBEPHOCTH U
000011aTh HTHPOPMAIMIO0 XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATh MOCICACTBHUS CBOCH [EATEIBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX ITPOIIECCOB;

6) chopmupoBaTh TMOHMMAaHHWE 3HAYUMOCTH JIOCTH)KCHHH XHMHYECKOW HAyKH W
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATBLHON M MPOU3BOJICTBEHHOMU cep.

IInanupyemsle pe3yJbTaThl 0CBOCHHA 0011€00pa30BaTeIbHOM AUCHHUIIIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocnoBe ®PI'OC



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 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 YHHMBEPCAIbHBIMH Y4eOHBIMU
MO03HABATEJbHBIMH AeliCTBUSIMH:

a' 0a3oBble JJOrMYecKHe NelCTBHS:

- CaMOCTOSITEIbHO (dbopmyIMpoBaTh U
aKTyaJu3upoBaTh  IpoOJieMy, paccMaTpuBaTb €€
BCECTOPOHHE;

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

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

- BBIBIATH 3aKOHOMEPHOCTH W TPOTHBOpPEYUS 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 EHCTBHUS:

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

- BBISIBJIATH
aKTyaJM3UpOBaTh 3ajauy,

IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU n
BbIZIBUT'AaTh THUIIOTC3Yy €€

- BJIAJIETh CUCTEMOM XUMHUYECKHX 3HAHHMM, KOTOpPAas BKJIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKHUU DJIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0YKa aTtoMma, s-, P-, d-3JeKTpOHHbBIC OPOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTh, 3JICKTPOOTPULIATEIILHOCTD,
CTEIIEHb OKHUCIJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAsI Macca,
MOJIIPHBINA 00BEM, YTICPOIHBIN CKeNeT, QYHKIIMOHATbHAS TPYIIA,
paaukai, U30MepHUsi, U30MEPbl, TOMOJIOTHYECKUI psAJl, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOJ- M a30TCOAEPKAIIUE COCIUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BelecTBa (YTJICBOMABI, KUPBI, OCIKH),
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHbBIC
COCIMHEHUS, KPUCTAJUIMYECKAass pEUIeTKa, TUIbl XUMHYECKHX
peakuui (OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC, 9K30- u
SHAOTEPMUUYECKUE, pEaKUUh HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, BJIEKTPOJIUTUYECKAS
Jucconuanus, OKHUCJIUTEb, BOCCTaHOBUTENb, CKOPOCTh
XUMUYECKON pEaklud, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUsSI XUMUYECKOTO CTPOCHHUSI OpPraHMYECKHUX BEIIeCTB
A.M. bytiepoBa, Teopus 3IEKTPOJIUTUYECKON IAUCCOLMAIINH,
nepuoauueckui 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH SI3bIK  XHUMHH,
(bakToNOrMuecKre CBEJACHHS O CBOMCTBAX, COCTaBe, MOMYyUYECHUU 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
ONMUCAHUU CTPOCHUS U CBOMCTB HEOPTaHMUECKUX M OPTaHUYECKUX
BEIIIECTB U UX MPEBPAIICHUH; BBISBIISATH B3aUMOCBSI3h XUMHUECKUX
3HAHUM ¢  TOHATUSMH M TPEACTaBICHUSMU  APYrUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETh UCHOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUMN
MEKIYHAPOIHOTO CO03a TEOPETHUECKON U MPUKIATHON XUMUU U
TPUBHUAJIbHBIC HA3BaHUSI BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH,




pElIeHNs, HaXOAWTh apryMEHTHl Ui JI0Ka3aTeIbCTBa
CBOMX YTBEpXKJIECHUH, 3a7jaBaTh MapaMETPbl 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 KU3HEACATEIbHOCTH;
- 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,
yrapHelii ra3, YIJIEKUCIBIA Tra3, aMMHAK, TalleHas W3BECTb,
HeraieHasi W3BeCTb, MUTbEBAas coJa U JAPYTHUX), COCTAaBISATH
(opMyIIBI HEOPraHMUECKUX U OPTaHUYECKHX BEIIECTB, YPABHEHUS
XUMHUYECKUX pEaKIHi, OOBACHATH HX CMBICH;, MOATBEPXKIATh
XapaKkTepHbIE XUMHUYECKHE CBOIICTBa BEILIECTB
COOTBETCTBYIOUIUMHU 3KCIIEPUMEHTAMU W 3alHUCSIMU YPAaBHEHHI
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
(xoBaJIeHTHasi, WOHHAsl, METAJUIMYECKas, BOJOPOJHAsA), THIIbI
KPUCTAJIMYECKUX  PEIIETOK  BEIIeCTB;  Kilaccu(UIMpOBAThH
XUMHUYECKHUE PEAKIIUY;

- chopMUpOBaTh NPEICTABICHUA: O MAaTEPUAIBHOM EIMHCTBE
MHUpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOABL; O
MECTE U 3HAYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIU
B 00€Cle4eHNH YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA: B PELICHUU
npobyieM  DKOJIOTUYECKOW, JHEPreTHMYeCKOM W MHIIEBOM
0€30MacHOCTH, B Ppa3BUTUM MEAWLIMHBI, CO3/JaHUU HOBBIX
MaTepHajioB, HOBBIX MCTOYHHUKOB JHEPruH, B OOECHEeUeHUU
palMoOHaIbHOIO  MPUPOAOIOJIB30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33PEHUSI M OOLIeH KyJIbTypbl 4YelloOBeKa, a TaKxke
HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS! K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpene;

- BJAJETh CHUCTEMON XMMHMUYECKHUX 3HAHWMH, KOTOpas BKIIOYAET:
OCHOBOITOJIATAIOLINE TMOHATUS  (JOMOJHHUTEIBHO K CHCTEME
MOHSTHI 6a30BOT0 YPOBHS) - U30TOIBI, OCHOBHOE U BO30YXKICHHOE
COCTOSIHME  aroma, TuOpuau3alMs aTOMHBIX  opOuTanei,
xumuueckast cBsizb ("P " wm "', kpaTHble CBS3M), MOJISIpHas
KOHIIGHTpaLusl, CTPYKTypHas ¢opmyia, uzomMepus (CTpyKTypHas,
reoMerpuueckas (LMC-TpPaHC-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 BEIIECTBA Ha aTOMHOM,
MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX; MPCACTABIICHUA O
MEXaHM3MaX XUMHUYECKHX peakuui, TepPMOJAMHAMUYECKUX H
KHHCTUYCCKHUX 3aKOHOMCPHOCTAX HUX HNPOTCKaHUA, 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 (QopMmylaM Hu
YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM
¢busznueckux BeIMYMH (Macchl, O0beMa 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 € OINpPEIEICHHOW MAacCOBOM J0JIE pPAacTBOPEHHOIO
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, IPUMEHATE COOTBETCTBYIOIIUC ITOHATHA IIPU
OTHMCAHUU CTPOCHUS U CBOWCTB HEOPTaHUYECKUX U OPTaHUYECKUX
BCIICCTB U UX HpeBpameHHﬁ; BBISIBJIATH B3AUMOCBSI3b XUMHUUYCCKUX
3HAHUU C TIOHATUSMU U TIPEJCTABICHUSIMHU APYTUX MPEIMETOB JUIS
Ooylee OCO3HAHHOTO TIOHMMAaHHUS ¥ OOBSCHEHHS CYIIHOCTH
MaTepUuaIbHOTO EIUHCTBA MHpA; UCIHOIB30BaTh CHUCTEMHBIE
XUMHWYECKHUEC 3HAHUA IS0 00BsICHEHHA W IMPOTrHO3UPOBAHHUA




SBJICHUH, IMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETb UCII0JIb30BATh HAMMEHOBAHMSI XUMUYECKUX COCTUHEHUI
- MEXIyHapOJHOIO COK3a TEOPETUUECKON U MPUKIAHON XUMUU
U TPUBHAJIbHBIE Ha3BAHUS BEILLECTB, OTHOCSIIMXCSA K U3YUYEHHBIM
KJlacCaM OpPraHWYeCKMX U  HEOPraHWYECKUX  COEIUHEHUN;
UCTIOJIb30BAaTh XUMHUECKYI0 CUMBOJIHKY JIJISl COCTABJICHUS (POPMYIT
HEOPraHWYECKHX BEIECTB, MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX,  COKpAIIEHHBIX W  CKEJIETHBIX)  (opmyi
OpraHMYECKUX BEIIECTB; COCTABIATH YPaBHEHHS XHMHUYECKHUX
peakuMii ¥  pacKpelBaTb HX  CYIIHOCTb:  OKHCIIHMTEIbHO-
BOCCTAHOBUTENIbHBIX  pEaKUud  IOCPEICTBOM  COCTaBJICHMUS
AIIEKTPOHHOTO OanaHca ATUX PEaKIHii; peakuii HOHHOTO OOMeHa
IIyTEM COCTaBJIEHMUSI HUX TOJHBIX U COKPAIIEHHBIX HOHHBIX
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 KJIacCU(pHUIMPOBATh HEOPraHWMYECKHE U OpraHUYecKue
BEUIeCTBA M XMMHUYECKHE PEaKIUM, CaMOCTOSITENIbHO BbIOMPATh
OCHOBaHUS M KPUTEpUU [UIsl KIACCU(PUKALUU HU3y4aeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAaB M BaKHEWIINE
CBOICTBA BEILECTB, NPUHAUIEKAINX K ONPENEICHHBIM KilaccaM U
rpynmnam COeAMHEHUN (IIPOCThIEe BELIECTBA, OKCHUIbI, THAPOKCUIBI,
COJIM; YTJIEBOJOPOJbI, MPOCThIe 3(UPHI, CIOUPTHI, (EHOIBI,
aJIbJIETUJIbl, KETOHBI, KapOOHOBbIE KHCIIOTHI, CIOXHBIE 3(PUPHI,
JKUPBI, YTJIEBOABI, aMHHBI, AMHHOKHCIIOTHI, O€NKH); MPUMEHSTh
3HAHUS O COCTAaBE M CBOMCTBAX BEHIECTB JJIS1 AKCIIEPUMEHTAILHON
IIPOBEPKU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW 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 BJIMSHHMS aTOMOB W TPYMNI aTOMOB B MOJIEKYJax; a
TaKXKe OT OCOOCHHOCTEH peanu3aliy pPa3INYHBIX MEXaHHU3MOB
MPOTEKAHUS PEaKIuii;

- YMeThb XapaKTEepPH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YXJIE€HHOM COCTOSHUM) U HOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuonoB Ilepmoanueckoit cucremsr J[.U.
MenzeneeBa U UX BaJIEHTHbIE BO3MOXKHOCTH, UCTIOIb3YS MTOHSATHS
"s", "p", "d-anmexTpoHHBIE" OpOMTANIN, SHEPreTHUECKHE YPOBHU;
OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XHMHYECKUX
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 EeHHOCTH HAYYHOTO TIO3HAHHMS:

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

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

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

OBnasieHue yHUBEPCATHHBIMH Y4€OHBIMU TIO3HABATEIHHBIMHU
IEUCTBUSIMU:

B) pabota ¢ nH(popmManue:

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

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (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 CBOIMCTB, KAUeCTBEHHbIE pEaKIIui 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 ¢ BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM;
MPECTaBISTh Pe3ybTaThl XUMHUYECKOTO IKCIIEPUMEHTa B JopMe
3aIllUCH yPaBHEHHUI COOTBETCTBYIOLIMX PEAKUUH U (OPMYIHPOBATH
BBIBOZIBI HA OCHOBE 3TUX PE3YyJIbTAaTOB,;

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

- BJIaJIeTh OCHOBHBIMU METOJIJaAMH HAYYHOTO NO3HAHUS BEIICCTB U
XUMHYECKUX ABIIEHUH (HabIroaeHne, n3MepeHune, 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 BELECTBA;
UCTIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JUISI IPUHSITUS PEIICHUH
B KOHKPETHBIX JKU3HEHHBIX CUTYALHSIX, CBA3aHHBIX C BELIECTBAMH U MX
MPUMEHEHUEM -YMETb CaMOCTOSTEIbHO IUIAHUPOBATH U IPOBOIUTD
XMMHUYECKUH DKCIIepUMEHT (TTOJyYeHHE W U3yUCHHE CBOMCTB




- UCIIOJIB30BaTh CpeAcTBa MH)OPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUHA KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPTaHU3aI[MOHHBIX 337134 C
cobroieHneM TpeOoBaHN IPTOHOMUKH, TEXHUKH
0€301MacCHOCTH, TUTHEHBI, PECypCOCOCPEIKEHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH()OPMAIIMOHHON 0€3011aCHOCTH;

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

HEOPTaHWYECKUX U OPTaHUYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKITUU
YIJIEBOJIOPOJIOB Pa3IUYHBIX KJIACCOB U KUCIOPOJICOASPIKAIIIIX
OpPTaHMYECKUX BEIIECTB, PEUICHIE YKCIIEPUMEHTAFHBIX 33/1a4 110
pacro3HaBaHUIO HEOPTAHUIECKIX M OPTaHMYECKUX BEIECTB) C
COOJIF0ICHUEM TIPaBUJI OE30MMaCHOTO OOpAICHHs C BEIECTBAMH U
1abopaTopHBIM 000pyIOBaHUEM, (HOPMYIUPOBATH IIETH UCCIICIOBAHHUS,
MPEIOCTABIISATE B Pa3IdHON (hopMe pe3yIbTaThl SKCIIEPUMEHTA,
aHAIM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCT;

- YMETh OCYIICCTBIISTh IIEJICHANPABICHHBIH MOUCK XUMHUECKOH
WH(GOPMAITUH B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas U yueOHO "HaydHast
JTUTEepaTypa, CpecTBa MacCOBON MH(pOpMaIHH, ceTh HTepHET u
JpyTHUE), KPUTHUECKH aHATU3UPOBATH XUMHUYECKYIO HH(OpMAIHIO,
nepepabaThIBaTh €€ M UCIOIb30BaTh B COOTBETCTBUH C TIOCTABICHHOMN
y4eOHOM 3aauei;

- 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 HpaKTI/I‘-ICCKOI\/'I JCATCIIBHOCTU YCJIOBEKA U B
TIOBCETHEBHOM >KH3HU,

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

- TOTOBHOCTb K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHUE HaBBIKAMHU yUeOHO-HCCIICI0BATEIBCKOM,
MPOEKTHOM U COIIMAIBHOMN AESITEIbHOCTH;

OsnaneHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEVUCTBUSIMHU:

0) coBMeCTHas JIeATEIHBHOCTD:

- MOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA
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 pabOTHI;

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

-YMETh IUIAHUPOBATH U BBITIOJHATH XUMUYECKUI SKCIIEPHMEHT
(TpeBpareHust OpraHNIEeCKUX BEIIESCTB MTPU 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 CPEIY BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU
Ha cyibdaT-, KapOOHAT- U XJIOPU- AaHUOHBI, HA KATHOH aMMOHFUS,
peuiaTh 3KCIEPUMEHTAIbHBIE 3a7a4u 1o TeMaM "MeTamisl" u
"Hemeramibl") B COOTBETCTBHH C IIPABUIAMHU TEXHUKH 0€30TIACHOCTH
MIpU OOpaIIeHNH C BEIIECTBAMU H JIa0OPATOPHBIM 000pYI0BAHHEM;
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 CBONCTB HEOPraHUYECKUX H
OpraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKITUHU YTIIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOEPKAILUX OPTraHUYECKUX BEUIECTB,
pelIeHUE 3KCIEPUMEHTANBHBIX 33/1a4 10 PAaCO3HABAHUIO
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 PETYJIATHBHBIMU JICHCTBHIMU:
T') IpuHsATHE ce0sl U APYTHX JIOACH:

- MIPUHUMATH MOTHUBBI U aPTYMEHTBI APYTUX JFOACH
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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IIK 2.6. IIpuMeHATD
HAaBBIKH JIOTUYECKOTO
Y TIPOCTPAaHCTBEHHOTO
MBIIUICHUS TIPU
CO3JIaHUU TBOPUYECKUX
MTPOCKTOB.

YMETh aHaJIM3UPOBATh XUMHYECKYIO HH(OPMAIINIO, TIOJy4aeMyI0 U3
Pa3HBIX HCTOYHHUKOB (CPEICTB MacCOBOM MH(pOpManuu, ceth MHTEepHET
H JIpyTHe);

- BJIAJICTh CUCTEMOW XMMHYECKHX 3HAHUI, KOTOPAasi BKIIOYACT:
OCHOBOIIOJIATAOIINE MOHATHS (IOTIOJHUTEIBHO K CHCTEME MOHSATHI
0a30BOro ypoBHS)

YMeTb HCIOJIB30BaTh XUMHYECKHE COCTABBI B IPO(ECCHOHATBHOI
JeSTSILHOCTH, TOHUMATh XUMUYECKOE BO3/ICHCTBIE COCTABOB TIPH
pabote ¢ rpuMoM.

[ToHnMaTh B3aMMO/ICHCTBHE OPTAHUYECKUX U HEOPTaHUIECKHUX
COCTaBILIFOLINX MPU pabOTe C MUTMEHTAMH M MaTepUalaMu
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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 NPOrPaAaMMBbI THCHUILINHBI 112
B T.4.

OcHOBHOE coepxaHue 78
B T. 4.

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

CamocTtosiTenpHas padoTa 34
[IpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHMe (ColepKaHue 4
MPUKJIATHOT0 MOIYJIA)

B T. 4.

TeopeTudecKoe o0ydeHue 4
PAaKTUYECKUE 3aHATHS

mabopaTOpPHBIE 3aHATHS

IMpomexxyTounas arrectanus (1uddepeHHPOBAHHBII 3a4€T) 2

13



2.2. TemaTH4YecKHUii JIaH U coJepP:KaHUe TUCHUILTUHBI XUMHSA

HaumenoBanue Conep:xaHue yueOHOro MaTepuasa (0CHOBHOE H MPodeccuoHATILHO-OPHEHTHPOBAHHOE), Oo0bem dopmupyemble
pa3aesioB U TeM JafopaTopHble U MPAKTHYECKUE 3aHATHS, TPUKJIATHOI MOTYJIb 4acoB KOMIIeTEeHIINH
1 2 2 4
BBenenue HayuHble MeTOABI MO3HAHHUS BellECTB U XUMHYECKHX ABJIeHUI. 3HAUeHHe XUMHUHU MPH 0CBOEHUHU 1
BxoaHo# KOHTPOJIb 32 KYpC OCHOBHOM LIKOJIbI 1
OcHOBHOe coepKaHne
Pa3znen 1. OcHOBBI CTpPOEHHS BelllecTBa 4
Tema 1.1. OCcHOBHOE coaep;KaHne 4 OK 01
Crpoenue aToMOB  |Tegpernueckoe 0Gyuenne 2
XUMUYECKUX
> IIEMCHTOB I 1.CoBpemMeHHast MOJeNTb CTPOCHHUS aTOMa. DIIEKTPOHHAS! KOHPUTYpaIs aToMa.
IPUPOIA XMMHUECKOi Krnaccubukarys XUMHAIECKUX 3JIEMEHTOB (S-, P-, d-3I1€MEHTEI). }
CBSI3IL 2.BaneHTHbIC 37€KTPOHBI. BaleHTHOCTE. DJIEKTPOHHAS MPUPOIa XUMUUECKOM CBSI3H.
DNEeKTPOOTPHUIIATEIEHOCTb. 2
3..KoBaneHnTtHas CBs3b, €€ PAa3HOBHIHOCTH M MEXaHHM3MBI 00pa30BaHUs (OOMEHHBIN U JOHOPHO-
AKIICTITOPHBIN).
MoHnHas cBa3b. MeTtayuinueckast cBA3b. BoJiopo/iHas CBs3b.
IIpakTuyeckoe 3ansaTue Nel PenneHue npakTHYeCKUX 3a1aHUI HA COCTABJIEHUE YJIEKTPOHHO- 2
rpaduyeckux popmy. dneMeHTOB 1-4 nepnoaos.
PemeHne mpakTHUECKUX 3a/JaHUI Ha COCTaBJICHUE YIIEKTPOHHO-TpaduiIeckux GopMy 1eMeHToB 1-4
MEePUOJIOB.
PenieHue 3a/1aHuil Ha UCNIOJIB30BAHUE XUMUYECKOW CUMBOJIMKY U Ha3BAHUI COEIMHEHUH 110 HOMEHKIIATYpE 2
MEXTyHAPOIHOTO COF03a TEOPETUIECKON M MPUKIATHOW XUMUW M TPUBHAITLHBIX HA3BAaHUH [T COCTABIICHHUS
XUMHUECKUX (POPMYIT IBYXaTOMHBIX COSAMHECHUMN (OKCUIOB, CYIb(QUI0B, THAPUIOB U T.I1.) U APYTHUX
CaMOCTOsITeNIbHAS Pab0Ta 00YUAIOIIMXCS  3aMOJIHEHUE Ta0JIUIIbI, COCTABJICHUE CXEM CTPOCHHUS aTOMOB 5
Tema 1.2. OcCHOBHOe coep:KaHne 2 OK 01
[lepuosueckuit Teopernueckoe o0yuenue OK 02
3aKOH W TaOIMIIa - IIK 2.6
JLU. Memyieneena 1.Ilepuoaunueckas cucrema xuMudeckux 3neMeHToB .M. Menaeneea. @u3nueckuii CMbICT
IIepnonnueckoro 3akoHa /.M. Menneneesa.
2.3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH TPOCTHIX U CIIOKHBIX 2

BCIICCTB B COOTBETCTBHUHU C ITOJIOXKCHHUEM XHUMHUUYCCKOI'O 3JICMCHTA B HepnozquCKoﬁ CHCTEMC.

MupoBo33peHdeckoe 1 HayuyHoe 3HaueHue lleprogudeckoro 3akona .M. Menneneesa. ITpornossr J1.1.
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IIpakTyeckoe 3ansaTHe Ne2 PenieHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
XapaKTepU3alui0 XUMUYECKUX IeMEHTOB «MeTauinyeckue / HeMeTaJUIMYeCcKhe CBOMCTBa,
DIIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K JIEKTPOHY XMMUYECKUX IEMEHTOB B COOTBETCTBHE C UX
DIIEKTPOHHBIM CTPOEHUEM U MTOJIOKEHUEM B IEPUOJNYECKON CUCTEME XMMHYECKUX d1eMeHToB [I.1.
MenpeneeBay.

Pasjnen 2. XuMunueckue peakuuu

12

Tema 2.1. Tunsl
XHMHYICCKHX
peaKuuii

OcHoBHoOe coaepkaHue

TeopeTI/meCKoe oﬁyqe}me

1. Knaccudukanus 1 TUIBI XUMUYECKUX PEAKIHUN C y9aCTHEM HEOPraHMYECKUX BEIIECTB.
2.KonnuecTBeHHbIE OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl 110 YPABHEHUAM XUMUYECKUX PEAKIUN.

Moup Kak equHHUIA KOJUM4ecTBa BenlecTBa. MoisipHas Macca. 3aKOHBI COXPaHEHUsS MacChl U
pHepruu. 3akoH ABorazipo. MossipHablii 00beM razoB. OTHOCUTENbHAS IIOTHOCTh I'a30B.
Peakiiuy KOMIUIEKCOOOpa30BaHUs C y4aCTHEM HEOPraHUYECKUX BELIECTB (Ha IpuMepe
THAPOKCOKOMIIJICKCOB LIMHKA U aJ'IIOMI/IHI/Ifl).

[IpakTuyeckoe 3ansiTue Ne 3 CocraBiieHne ypaBHeHUH peaKkunii coeIMHEHUs, PA3JI0OKEeHUs,
3aMeleHus, 00MeHa.

1.PacueT KOMM4ECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOyKTa PEAKLIUN COEIUHEHUS, €CIU OHO U3 BELIECTB JIaHO B
M30BITKE U/UIIU COAEPKUT MPUMECH.

2.Pacuer MaccoBoi MM 00bEMHOMN J0JIM BBIXOJIa MPOJYKTA PEAKIIUU COEAUHEHHSI OT TEOPETUUYECKH
BO3MO>KHOTO.

PacueT 00beMHBIX OTHOILIEHUH ra3oB. PacueT Macchl (00beM, KOJIMUYECTBO BEIIECTBA) MPOTYKTa
PEAKIHH, €CJIH OJTHO U3 BEUIECTB IAHO B BUJIE PACTBOPA C OMPEAEIEHHON MACCOBOM J0JIEH

IIpakTHyeckoe 3ansaTHe Ne 4 YpaBHeHUs1 OKMCJICHUSI-BOCCTaHOBJIeHUs. CTeneHb OKUCIeHUS.
OxkucauTe]b H BOCCTAHOBHUTEIb.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMK B IPUPOJIE, TPOU3BOJCTBEHHBIX MPOIECCaxX U
KN3HCACATCIBHOCTU OpFaHI/I3MOB. OKI/ICJ’II/ITeJ'IBHO-BOCCTaHOBI/ITeJ'II)HHﬁ IIOTCHIIHNAJT CpC}II)I.
CocraBiieHHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJIOM
PIEKTpOHHOTO OanaHca. THUIMUYHbIE HEOPTAaHUYECKUE OKUCIUTEIN U BOCCTAHOBUTEIIN. DIICKTPOIIH3
NACTRONOR U NACTTITAROR COTTEN

CamocTosTenbHas paboTa 3anojHeHue Ta0nuibl « TUIbl peakuii», cocTaBlIeHHE YpaBHEHUN
peaKMii pa3HbIX THIIOB.

OK 01
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Tema 2.2.
DIIEKTPOTUTHYECKA
ST IUCCOLTHAIIHS 1
MOHHBII 00MEH

OcHOBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue

1. Teopust 2JIEKTPOIUTHIECKOM nuccoranuu. Peakiimu mnonHoro oomena. CoctaBieHHe peakiui
WOHHOTO 0OMEHA IyTEM COCTABJICHHS UX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
2.I'maponus coneit. 3HaueHUe THIPOJIM3a B OMOJIOTHYECKUX OOMEHHBIX Tporieccax. [IpumeneHmne
TUPOJIN3a B IPOMBIIIJIEHHOCTH.

OK 01

I[IpakTnyeckoe 3ansitue Ne 5 Peakuuu ruaposusza

VccrnenoBaHue cpesibl paCTBOPOB COJIeil, 00pa30BaHHBIX CHIIBHBIMU U CIa0bIMH MPOTOJIMTAMU, U UX
peakuuii ¢ pacTBOpaMHu 11eJI04yu U kapOoHata HaTpus. CocTaBlieHUE peaklMii THApOIu3a Coiel.

CamocTosTenbHast paboTa COCTaBIEHUE YpPaBHEHUH 3JIEKTPOIUTHUECKOM HMCCOLMALINY,
oTpeeNIeHu KUCIOT, COJIe OCHOBaHUM 1O (popmyraam.

Paznea 3. CTpoeHue ¥ CBOMCTBA HEOPraHUYECKUX BelleCTB
Tema 3.1. OcHOBHOe coiep:KkaHue OK 01
Knaccudukarusi, Teoperuueckoe o0yueHue OK 02
HOMEHKJIATypa U =
CTDOCHIE yp 1.Ilpenmer HEOpraHUYecKOH XUMUH. B3anMocCBsI3p Heopranndeckux BemiecTB. Kiaccuukarms
HU
HTGI()) raneckux  [ICOPTaHHYECKHX BEIECTB. ITpocTeie u croxHbIe BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB
BGHIPGCTB (OKCHBI, THIPOKCHIBI, KUCIIOTHI, coi). HoMeHKkIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BELIECTB

UCXOJI U3 X XUMUYECKOH (hOpMYJIIBI MIIM COCTaBIIEHUE XMMUUYECKON (OPMYIIBI UCXOS U3
Ha3BaHUs BEILIECTBA 10 MEXAYHAPOJIHON MM TPUBUAIBHONW HOMEHKIIATYPE.
2.MexmonekyisipHble B3auMojieiicteusa. Kpucramioruaparsl. ArperaTHble COCTOSIHUSL BEIIECTBA.
Kpucrannnueckue u amop¢Hble BelecTBa. TUIbI KPUCTANIMYECKUX PEILIETOK (aTOMHasl,
MOJIEKYJISIpHAs, IOHHAsA, METAJIINUecKasi). 3aBUCUMOCTh (PM3NUECKUX CBOMCTB BelllecTBa OT THUIIA
KPUCTAIIMYECKON pemeTKu. [I[puurHbpl MHOrooOpasust BEIECTB.

CoBpeMeHHbIE MPEJICTABIEHUS O CTPOSHUH TBEPJIBbIX, XKHUIKUX U ra3000pa3HbIX BemecTB. Kuakue
KpHCTaJUIBL.

I[IpakTunyeckoe 3ansitue Ne6 Penrenue 3a1a4 Ha pacyeT MacCoBOM 1014 (Macchl)
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Pemenure 3a1ay Ha pacyeT MacCoOBOM JI0JIM (MAacChl) XUMHUYECKOTO DJIEMEHTA (COSAMHEHUS) B
MoJieKyJie (cMecn). Perienre npakTHIecKuX 3aJaHuid 1o Kiaccu(uKalui, HOMEHKIIAType u
XHUMUYECKUM (hOpPMYJIaM HEOPTaHWYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB (Ha3bIBATh U COCTABIIATH
(bopMyIIBI XUMHUUECKUX BEIIECTB, ONPEACIATh MPHUHAICHKHOCTD K KJIAcCy).

Hcrounnkn xumuueckod wuHGopManmu (Hay4yHas M ydeOHO-HAay4yHas JMTEpaTypa, CpeICTBa
MaccoBod uHGpopManuu, cetb HMutepHer u apyrue). Iloumck uHdopmanuu no Ha3BaHMAM,
UeHTH(UKATOPaM, CTPYKTYPHBIM (OpMYJIaM.

Tema 3.2. Ousuko-
XHUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BCIIICCTB

OcHOBHOe coiep:KaHue

Teoperuueckoe o0yueHue

MeTabl. O6H_[I/Ie (I)I/IBI/IIIGCKI/IC 1 XHUMHYECKHE CBOMCTBA MeTaII0B. CIIocoObI IMOJIY4YCHHUS. 3HayeHHe
MCTAJIJIOB U HEMCTAJJIOB B IMPUPOAC U KUBHCACATCIBHOCTH 4YCJIOBCKAa W OPraHHU3MOB. KOppOSI/Iﬂ
MCTAJIJIOB: BUAbI KOPPO3HH, CIIOCOOBI 3alIUThl MCTAJUJIOB OT KOPPO3HH.

Hemeramnsl. OOuiye Qusnueckue M XMMHUYECKHUE CBOWCTBA HEMETAJIOB. THIHMYHBIE CBONCTBA]
metayioB Y- YII rpynn. Kiaccupukanus u  HOMEHKIATypa COEAUMHEHMH HEMETaslIoB.
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE.

XYMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHUIOB, THMAPOKCHIOB,
KHCJIOT, COJIEH W Jip.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEMHEHUH, BBICIIMX OKCHUJIOB U THIPOKCHUJIOB.

IIpakTnyeckoe 3anaTueNe7 CocraB/ieHHe ypaBHEHH XUMHYECCKUX PeaKIUi

CocraBiieHHE ypaBHEHNN XMMHUYECKHUX PEAKIIMHA C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPTaHUUECKUX
BEIIECTB: OKCUOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIOT,
OCHOBAaHUN U aM(POTEPHBIX TMJIPOKCUI0B, HEOPIraHUYECKUX COJIeH, XapaKTepU3YIOLINX UX CBOMCTBA.
PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA M IIOJYyYEHHE
HEOPraHUYECKHUX BEILECTB.

IIpakTnyeckoe 3anaTeNe8 CBolicTBa MeTa/VIOB U HEMETAJIJIOB

HccinenoBanue (I)I/ISI/I‘-IGCKI/IX U XHMHUYECKHX CBOMCTB METallIOB M HEMETaLIoB. PerieHue
OKCIICPUMCHTAJIBHBIX 3aJa4 I10 CBOMCTBAM XMMMYSCKHM CBOMCTBAM METAIJIOB U HEMCTAJJIOB, II0
PacCrio3HaBaHUIO U MOJYUCHUTIO COE€IMHEHUI METAIVIOB U HEMETAILIOB.

OK 01
OK 02
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CamocrosiTennbHass pabota  cocraBieHue Tadmui «CBoHcTBa OKCHUIOBY», «CBOWCTBA KHCIIOTY,
«CBOMCTBA OCHOBaHUIY, « CBOMCTBA COJICI»

CamocrosTenpHas paboTa MOArOTOBKA COOOMICHHS o TeMaM: Koppo3usi MeTasioB: XUMUYECKas U
PIEKTPOXUMHUYECKas. 3aBUCHMOCTb CKOPOCTHM KOPPO3UHM OT YCJIOBUH OKpY)KaloIleld Cpesl.
Knaccugukaius KOppo3ul METaJIOB 1O Pa3IUYHBIM Ipu3HakaM. CrocoObl 3alIUThl METAJUIOB OT
Koppo3uu. [Ipon3BoACTBO UyryHa U CTaIH.

Tema 3.3. OcHoBHOe coJep:kaHue OK 01
[IponssoncTeo Teopernueckoe o0yuenne OK 02
HEOPraHMYECKUX
BeIIeCTR. 3HATCHHE 1.00mme npeacTaBieHUs O MPOMBIIUIEHHBIX CIOCO0aX MOJYYeHHs XUMHMUYECKUX BELIeCTB (HA)
. HMeﬁeHHe . [IPMMEpe MPOM3BOJICTBA AMMHaKa, CEpHOI KHUCIIOTHI).
6[;1”11“) " Ha 2.YepHas M uBeTHas MeTaulyprus. [IpakTuueckoe NpUMEHEHHUE 3JIEKTPOJIM3a Ul MOTYy4YEHUS
Y IeJI0YHBIX,
MIPOM3BOJICTBE
[11€7I0YHO3EMEJIbHBIX METAIJIOB U amoMUHMs. CTEKII0 ¥ CUIMKaTHAs MPOMBINUIEHHOCTh. [Ipobiema
OTXOJIOB M IOOOYHBIX MPOTYKTOB.
[IpakTHyeckoe 3ansaTHEeN?9 PenieHne NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHM .
PerieHue NpPakTUKO-OPUEHTHUPOBAHHBIX 3aJaHMi O pOJM HEOPraHMYECKOW XUMHM, HOBBIX
WMCTOYHHKOB SHEPTUH (JIbTepHATHBHBIC HCTOYHUKH YHEPTUH) B PEIICHUH MPOOIIEM 3KOJIOTHYECKOH,
HHEPTreTUYECKON Oe30MMacCHOCTH.
Paznea 4. CTpoeHue 1 CBOHCTBAa OPraHU4eCKUX BellecTB
Tema 4.1. OcHoBHOe coJep:kaHue OK 01
Knaccuukauus,  [Teopermueckoe oGyqenme
CTPOCHUE U v
1.ITpenmer opranuveckoit XumMun. B3anMocBsI3b HEOPTaHUIECKUX U OPTAaHMUECKUX BEIIECTB.
HOMEHKJIaTypa
Obraec yP XMMHUECKOE CTPOECHUE KaK MOPSAJOK COCMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTH.
TaHUYECKUX .
p 2.0OCHOBHBIE TIOJIOXKEHHMSI TEOPUM XUMHYECKOI'O CTPOEHUS OpraHUuYecKUX coequHeHuit A.M.
BEIIIECTB

bytnepoBa. VYTriepoaHbIi CKEJIET OPraHuyYecKod MOJIEKYJbl. MOJIEKYJIIpHbIE U CTPYKTYpHBIE
(pa3BepHyTHIE, COKpAIICHHBIC) XUMHUYECKHE (QOpMysbl. 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHHS MOJIEKYJI.

3.M3omepust u wum3oMepwl (CTPyKTypHasi, reoMmeTpuueckas (muc-TpaHc-uzoMepusi). KpatHocTh
XUMHUYECKOU CBSI3H.

v v
A TTarrariza o hxnrrrrmmaarranr riarr raxmrmra lnmrrmaanr r raacctrdh s a i ANTa T aimac s IIvy 0NA TITITIATITInT

IIpakTuyeckoe 3anaTueNe10 HomeHnk1aTypa opranu4ecKkux COeIHHEHUH OTAEJIbHbIX
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HoMeHkiaTypa OpraHn4ecKiX COCIUHEHNUH OT/IENbHBIX KJIACCOB (HACHIILEHHbIE, HEHACBILICHHbIE U
ApOMaTUYECKHE YTIEBOAOPOIbI, CIIUPTHI, )EHOIBI, aJIbAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI H JIP. )
CocTtaBieHHe MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX ()OPMYJI OPIraHUYECKUX BEILECTB OT/EIbHBIX|
KJIACCOB, UCIIOJIb3ysl MX HA3BaHMs 10 CUCTEMAaTHYECKOW HOMeHKiarype. Pacdersl mpocrenmein
(GopMyJIbl OpraHMYeCKO MOJIEKYJIbl, HCXOsl U3 3IIEMEHTHOI0 cocTaBa (B %).

CamocTosTenbHas pa60Ta IIOArOTOBKA COO6H_I€HI/IH 0 poJin opraHqucxoﬁ XUMHUHU B KHU3HHU
JCJIOBCKA.

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COeIMHEHUN

OcHoBHOe cogepkaHue

TeopeTI/meCKoe oﬁyqe}me

DU3MKO-XMMUYECKUE CBOWCTBA OPraHMYECKHX COCIMHEHWH OTIEIbHBIX KJIACCOB (OCOOEHHOCTH
KIaccu(UKaul ¥ HOMEHKJIATYyphl BHYTPM KJlacca; TOMOJIOTHYECKHMH psii U obOmas ¢dopmyIa;
nu30Mepusi; pU3NYECKUe CBOWCTBA; XMMUUECKHE CBOMCTBA; CIIOCOOBI NOTYYEHHSI):

- INpefeNbHBIE YIIEBOAOPOAbL. I'OpeHne MeTaHa Kak OOUH W3 OCHOBHBIX MCTOYHUKOB TEILla B
[IPOMBIIIIEHHOCTH U ObITy. CBOWCTBAa NPUPOJHBIX YIJIEBOJAOPOJOB, HAXOXKACHUE B IPUPOJE U
[IPUMEHEHHUE aJIKaHOB;

- HCOPCACIBbHBIC W apOMATUYCCKHEC YIJICBOJOPOABI. HOJII/IMepI/I3aIII/I$I OTHUJICHA KaK OCHOBHOC
HAIllIpaBJICHUC €TI0 HCIIOJIB30BAHMUA. FOPCHI/IC allICTHJICHAa KaK HCTOYHUK BBICOKOTCMIICPATYPHOI'O
[JIaMCHH JJI1 CBApPKU U PE3KU MCTAJIJIOB,

- KACJIOPOJICO/IEPIKALE COETMHEHUS (CIUPTHI U MPOCThIE 3(UPHI, PEHObI, adbJAETUABl U KETOHBI,
KapOOHOBBIE KHUCIOTBI M HX Hpou3BOJHBIE). IIlpakTHueckoe NpHUMEHEHHE STHIICHTIIUKOJIS,
riviepuHa, penona. [lpumenenue popmanpaeruaa, aleTaiabIeruia, yKCycCHol KuciaoTel. Mblia kak
COJIM BBICIIMX KapOOHOBBIX KHCIOT. MoloIIre CBOHCTBA MbLJIa;

- a30TCOJIEpIKAIE COSTMHEHUS (AMUHBI 1 AMHUHOKHUCIIOTHI, OCJTTIKH).

Knaccudukanus v OCOOCHHOCTM OpraHMYECKHUX peakuuil. PeakiyoHHble LEHTpbl. Paaukansl.
[IepBoHavanbHbIE IOHATHS O TUIIAX U MEXAHU3MAaX OPTaHUYECKUX PEAKLU.

I[IpakTnyeckoe 3ansitueNel1 Pemenune pacyeTHbIX 3a1a4 10 YPABHEHUSIM pPeakIuii ¢

Pemenne nenovex npeBpameHnii Ha TEHETUYECKYIO CBSI3b MEXKy KJIACCAMHM OPraHUYECKUX
COCIMHEHUH C COCTABJICHUEM HAa3BaHUM OPraHUYECKUX COCAVHEHUH 10 TPUBUAILHON WIH
MEXIYHAPOJAHONW CHCTEMAaTHYECKOW HOMEHKIIAType. Pelienne pacueTHbIX 3a/1a4 10 ypPaBHEHUSIM
peakLyii C y4acTHEM OPraHUYECKUX BEILECTB.

OK 01
OK 02
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CocraBieHre peakifii MpUCOeTUHEHHS U OKHUCIICHHS Ha TpUMepe 3TujieHa. Perienre pacueTHbIX
3a/1a4 C MCI0JIb30BAHNEM IUIOTHOCTH T'a30B 10 BOJOPOY U BO3YXY.

Tema 4.3.
Oprannueckue
BEILECTBA B
YKU3HEIESI TEIIBHOCT
1 4eJIOBEKa.
[Ipon3BOACTBO U
[IPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
MPOMBIIIUICHHOCTH

OcHOBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue

1.buoopranunueckue coenunenus. [lpumenenue u Guonoruyeckas posb yriaeBo10B. OKuciIeHne
YIJIEBOAOB - HCTOUHHUK SHEPTUU KUBBIX OPTAHU3MOB.

2.00nactu npuMeHeHUus aMuHOKUCIIOT. [IpeBpaienus 6eakoB nuiy B opranusme. buongoruueckue
¢bysakun 6enkoB. buonorndeckune GyHKINUN KUPOB.

3. Ponb oprannueckoi XuMuu B pellieHUH Mpo0IeM MUIEBOi 0€30MacHOCTH.

4. HykenHOBBIE KUCIIOTHI: cOCTaB U cTpoeHune. CTpoeHne HykJIeoTHA0B. COCTaB HYKJIEMHOBBIX
kucyoT (JJHK, PHK). Ponbs HyKJI€MHOBBIX KHUCJIOT B JKU3HEACATEIHHOCTH OPTraHU3MOB.

5.11pon3BOACTBO OpPraHMYECKUX BELIECTB: IIPOM3BOJACTBO METaHONA, IepepaboTka HedTu.
[Tonu THIICH KaK KPYIMTHOTOHHAKHBIA NPOIYKT XUMHYECKOTO TPOU3BOACTBA. [[puMeHeHne sTuieHa.
[Tpon3BOICTBO M MPUMEHEHHUE KaydyKa U PE3UHBI.

6.CuHTeTHYECKHE W HCKYCCTBCHHBIE BOJIOKHA, WX CTpOeHME, cBoicTBa. [IpakTmueckoe
MCIIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE IUICHKH: HW30JUS IS TPOBOIOB, MEMOpaHBI JUIS
OIIPECHEHUSI BOJIbI, 3aIMTHBIC TUICHKHU Ui aBTOMOOWIICH, IIACTBIPU, XUPYPrHYECKUE MOBS3KH.
HoBble TEXHOIOTHUH TaTbHEHIIIETO COBEPIICHCTBOBAHHMS ITOJTMMEPHBIX MaTEPHAIIOB.

7Posib OpraHMYecKOM XHMHUHU B PELICHHU NpPOOJeM SHEpreTHdecKoi Oe30MacHOCTH, B Pa3BUTHH
MEIWIIUHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB OJHEPIrUU (AIbTEPHATHBHBIE
VUCTOYHHUKH YHEPTHH).

[IpakTuyeckoe 3ansitueNel2 Pemenne NPaKTHMKO-OPHMEHTHPOBAHHBLIX 3aJaHUIl 10

PeleHne npakTHKO-OpUEHTUPOBAHHBIX 33/1aHUN IO COCTABJICHUIO XMMHUECKUX PEaKIIUM,
OTpaKAIOIIHUX XUMUYECKYI0 AKTUBHOCTb OPraHMYECKUX COEAMHEHHUH B Pa3IMUHBIX Cpelax
(mpupOHBIX, OMOJIOTUYECKUX, TEXHOTEHHBIX ).

KoHTtpoabHO-0600matomuit ypok. CTpyKTypa U CBOWCTBA OPraHMYECKHX BEILECTB.

CamocrosTenbHas pabora cocraBieHue Tadbauipl «Kinaccudukanus yrieBo1opoosy,
COCTaBJIEHUE MOJIEKYJIIPHBIX U CTPYKTYPHBIX (JOPMYJT YTJIEBOJIOPOJIOB.
CpaBHEHHE OpraHUYECKUX BEIIECTB ¢ HeopraunyeckuMu. Hagana Homenkinarypsl [UPAC

OK 01
OK 02
IIK 2.1

Pasnea 5.

Kunernyeckue u TEPMOANHAMUYCCKHE 3AKOHOMECPHOCTH IPOTCKAHUA XUMHUYECCKHUX peaKunﬁ

Tema 5.1.
Kunernueckue

OcHoBHOe coaepkaHue

OK 01
OK 02
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3akoHOMepHOCTH  |TeopeTnueckoe odydyeHue IIK 2.6
IIPOTCKAHMA 1. Xumuueckue peakiun. Kimaccupukaiums XAMHUECKUX PEeaKInii: 1o (pa3o0BOMY COCTaBY
XUMITICCKIX (roMOTeHHBIE U TE€TEPOTreHHBIE), 10 NCIOIB30BAHMIO KaTaIn3aTopa (KaTaIUuTHIECKUE 1
PCAKITHH HCKATATUTHYCCKUE).
Ponb kaTannu3aTopoB B IPUPOJIE U IPOMBILIUIEHHOM IIPOU3BOJICTBE.
OHeprusi akTUBaluu. AKTUBUPOBAHHBIA KOMILIEKC.
I[IpakTuyeckoe 3anaTueNe13 U3ydyeHnune 3aBUCMMOCTH CKOPOCTH XUMHMYECKOIl peakIu OT
KOHIIEeHTPAllMU Pearupyrouux BeuecTs U TeMneparyphbl.
1.0npenenenre 3aBUCUMOCTH CKOPOCTH PEAaKLMHU OT KOHILEHTpAlMM pEearupyroliux BEIIECTB.
VccnenoBaHue 3aBHCHUMOCTH CKOPOCTH pEakUuu OT KoHLeHTpauuu. OmnpeneneHue KOHCTAHTHI
ckopoctu peaknuu JlaboparopHasi pabora «OmnpeneneHrne 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT
Temreparypb». MccnenoBanue 3aBUCUMOCTH CKOPOCTH PeakIMK OT TeMriepaTypsl. Pacuer sHepruu
AKTHUBAILIUN PEAKITHH.
Perenrie mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUIl Ha aHalu3 (aKkTOPOB, BIMUSIOMIMX HA U3MEHEHHUE
cvanocTu vusunacyai nearrro
Tema 5.2. OcHOBHOe coiep:KaHue
TepMoIMHAMHYECK (Teppernueckoe 0GyueHue OK 01
11© SAROHOMEPHOCTH Knaccudukanus XUMHYECKUX  peakiuil: 1o TemioBoMy dhdexkty (3K30TepMHUUYECKUE, OK 02
HpoTekarui PHIOTEpPMUYECKUE), MO oOpatumMocTu (oOpaTumble M HeoOpatuMmeble). TeruoBble 3(PGEKTbI
XHMITHECIKHIX XUMHYECKUX peaknuil. TepMoxumuyeckue ypaBHeHHS. OOpaTUMOCTh peakuuid. XUMHUYECKOe
I;eaKHHH' PaBHOBECHE U €r0 CMEIIEHNE MO/ JEHCTBUEM pa3INiHbIX (PaKTOPOB (KOHLEHTpALUSI peareHTOB WIH
aBroBecHe MPOIYKTOB PEaKINH, JaBJICHHUE, TeMIepaTypa) UIsl CO3JaHus ONTUMANIBHBIX YCIOBUN MPOTEKaHUS
XIMITHCECKHIX XUMHYECKHUX IPOIECCOB.
PeAKIIH [TonsiTe 06 HTanbIUK U dHTponuu. JHeprus [nb6ca. 3akon 'ecca u cnencTBust U3 Hero. Ponb
P P it
CMEIIIEHNs PAaBHOBECHSI B TEXHOJIOTHYECKUX Ipoleccax.
IIpakTnyeckoe 3ansitne Nel4 BumsiHue pa3iM4HbIX (PAKTOPOB HA M3MEHEHHE PABHOBECHA
[Tpunamun Jle [larense. Bausaue pa3nudabix (GakTOpPOB HA U3MEHEHHE PABHOBECHS XMMHUYECKUX
peaKIui.
3aKOH AEWCTBYIONIMX Macc W KOHCTAaHTa XUMHUYECKOTO paBHOBECHS. PacdeThl paBHOBECHBIX
TCOHITPI—TT‘TWQTTT/"\/'T NEATUNVEOIIIUX  REeIMTeCcCTR UM ITNOOVKTOR nPﬂR’TIWﬁ p?l(‘qPTT-J TEeIMIOROTO ’%(:h(hPI(’T‘ﬂ
CamocTtosTenbHas paborta
Pabora ¢ yuebHolt tureparypoit u IHTepHET - pecypcaMu.
Pasnean 6. J/{ucnepcHbIe CHCTEMBI
Tema 6.1. OcHOBHOe coep:kaHue OK 01
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J{ucniepcHbie Teopernyeckoe o0yueHue OK 02
CHCTCMBI 1 1. Iucniepcusie cuctembl. Kommounanslie cucteMsl. MICTHHHBIE paCTBOPBI. OK 07
(axroper ux 2 Knaccudukanus AUCIEPCHBIX cucTeM Mo cocraBy. CrpoeHue U (DAKTOpBl YCTOWYMBOCTH
Yy CTOMIMBOCTH MCIIEPCHBIX CHUCTEM. Pacro3HaBaHWe WMCTHHHBIX pPAcTBOPOB, KOJUIOMIHBIX PacTBOPOB U
rpyOonucnepcHsix cucteMm. CtpoeHune Muleiuibl. PaccenBanue cBeTa mpu MpoX0kKIEHUH CBETOBOTO
My4Ka Yepe3 ONTUUYECKH HEOTHOPOAHYIO cpeny (3dhdexra Tunmgamns).
I[IpakTnyeckoe 3ansitue Nel6 Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB.
Pemienuie 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB.
PemieHne TPaKTHKO-OPUEHTUPOBAHHBIX  PACYCTHBIX 3aJaHUN HA JIUCIIEPCHBIE  CUCTEMBI,
MCIIONIb3yeMble B  OBITOBOW W MPOU3BOJCTBEHHOW JEATEILHOCTH YEIOBEKa, C MO3ULUI
DKOJIOTHUYECKON 0€30MacHOCTH TMOCIEACTBHM M TPAMOTHBIX pEHICHHH mpoOaeM, CBSI3aHHBIX C
XUMUEN.
Tema 6.2. OcHOBHOe coiep:KkaHue OK 01
Vccnenosanue IIpakTnyeckoe 3ansitue Nel7 PacTBopbl OK 02
CBOHCTB PacTBOpBI 331aHHOM (MOJIPHOI) KOHLIEHTPALUH (C IPAaKTUKO-OPHEHTUPOBAaHHBIMHU BOIIPOCAMH),
JAHCIICPCHBIX onpeeieHue Cpeibl BOAHBIX PAaCTBOPOB.
CUCTEM JJIsl UX
nieHTHUKALIN HpavKaneCKoe 3anaTHe Nel8 HccienoBanme IucnepcHbIX CHCTEM.
CBOIiCTBa AUCIIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIIEH3UH, YMYJIbCHU, KOJUTOMTHOTO PACcTBOpA.
CpaBHEHUE CBOWCTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BHISBICHHE OCHOBHBIX Pa3IHUUN MEXITY
HUMU.
CamocTtosTenbpHas paboTta
[ToaroroBka npe3eHTauu Ha TeMy: « PacTBopsl BOKpyT Hac. TUIbI pacTBOPOBY.
Pa3nea 7. KadecTBeHHbIE peaklii 00HAPY KeHHs] HEOPraHUYEeCKUX U OPraHMYeCKHUX BellecTB
Tema 7.1. OcHOBHOe coep:KaHue OK 01
OOHapyxeHue OK 02
IIpakTnyeckoe 3ansaTue Nel9 KauecTBeHHbIe XMMHYECKHE PEAKIINH, XapaAKTePHbIE 1JIs1
HEOPTaHHUYECKUX
KATHOHOB 1 KauecTBeHHBIE XUMUYECKUE PEAKIIHH, XapaKTepHbIE JUIs (36Hapy>1<eHH51 HEOPTaHMYECKUX BEIIESCTB
AHIOHOB (kaTnoHOB M aHMOHOB). CocTaBieHNEe ypaBHEHUH peakiuii oOHapykeHus kaTnoHoB [—VI rpynm u

AQHUOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOU opmax.

Peakunn oOHapyKeHUSI HEOPraHUYECKUX BEIIECTB B PEAIbHBIX 00bEKTAX OKPYKAIOIEH CPEeIbl.
[IpoBeneHNe KaueCTBEHHBIX PEAKIIHI, HCIIONB3YEMBIX /Il OOHAPYKEHHSI aHHOHOB: KapOOHaTa,
docdara, cynbdara, cynbbhuaa, HUTparTa, xjopuaa u ap. Onucanre HabII01aeMbIX SBICHUH 1
COCTAaBJICHUE XUMHUYECKUX DEAKIIUH.
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Tema 7.2. OcHOBHOe coiep:KaHue 2 OK 01
OGHapy:xenue IIpakTHYecKne 3aHATHS 1 OK 02
OpraHUYECKUX
elttec KauecTBeHHBIE XUMUYECKUE PEAKIINH, XapaKTepHbIE Il OOHAPYKEHHS OTAEIbHBIX KJIACCOB
B TB . o
5 OpPraHWYECKUX COSAMHCHUIA: (PEHOJIOB, AlIbJIETU/IOB, KpaxMalia, YKCYCHOW KHCIIOThI, AMUHOKHCIIOT
OT/IENIHBIX KIIACCOB| 1P 1
C UCIIOJIb30BAaHUEM i
AUCCTBOHHLI JleHarypanust OEJIKOB IPU HATPEBAHHH, [[BETHBIC PEAKITNHN OSITKOB.
beasui CocTaBiieHe KaYeCTBEHHBIX peakluii 0OHAPYKEHHsI OPraHUYeCKUX COCTUHEHHUI OTACTbHBIX
M »
I[IpakTnyeckoe 3ansitue Ne2() OOHapy:KeHre OPraHUYEeCKUX COeTUHEHU OTIeIbHbIX 1
OOHapykeHre OPraHUYECKUX COSAMHEHUN OTJIENbHBIX KIIACCOB. L
KadecTBeHHBIC peaklMK HAa OTACIIbHBIC KJIACCHI OPIraHMYECKUX BEIIECTB
[IpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIATHOT0 MOTY/JIs1)
Pa3nea 8. XuMusi B ObITY M IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa 6 OK 01
Tema 8.1. OcHoBHOE cogepKaHue 4 OK 02
OK 04
Xumns B OBITY 1 [Ipakriueckne sanstust Ne21 4
MPOU3BOJICTBEHHON = = = OK 07
CATENLHOC DJKkonoruyeckas 0€30MacHOCTb MOCIEACTBHI OBITOBOM U MTPOU3BOJCTBEHHON ACSITENbHOCTH 2 K 2.6
STETLHOCTH . o -
geHOBeKa YEJIOBEKa, CBA3aHHAs C IEPepabOTKOM BEIIECTB; MOUCK U aHATIN3 XUMUYECKON HH(OpMAIUU U3 2
pa3IMYHBIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas IUTepaTypa, CpeacTBa MacCOBOI
nHpopmanuu, ceth uTepHET 1 npyrue). Jlokiaas: (¢ yuerom Oyayiien npodeccuoHanbHOM
MEesTeNIbHOCTH ) Ha aHalu3 WH(OPMAIIUK O TPOU3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKa, CBI3aHHOMN
c epepabOTKOM U MOJIyYeHUEM BEIIECTB, a TAK)XKE C IKOJIOTMYECKOI 0€30I1aCHOCTHIO.
3amura noknaana: [IpencrasieHne pe3ynbTaToB pElIeHHs KeHCOB (BBICTYIUICHUE C PE3CHTAIUEH )
CamocrosTenbHas pabora 4
[ToaroroBka npe3eHTanuu Ha TeMy: « OXpaHa OKpYKaroIIeH cpebl OT XMMHUYECKOTO 3arpsI3HEHHUSL.
KonuyecTBEHHbIE XapaKTEPUCTUKH 3arpS3HEHUS OKPYKAIOIIEH cpebhy
leppupeHUpOBaHHBIN 3a4eT 5
Bcero: 112
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3. YcjoBus peajqu3anuu NporpaMmsl 001eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpebdoBaHUs K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneyeHU o

Jdns  peanu3anmuy  OPOTrpaMMbl  JUCHUIUIMHBL  MPEIYCMOTPEHBI  CIIEIYIOIIUe
CrielMaabHbIC OMEIICHUS: YICOHBI KAaOMHET XUMUHU /UK y4eOHON XUMHUECKOU JTaO0OpaTOpUH.

Ob6opynoBanue yuyeOHOTo KaOMHETa (HATJIsAHbIE TOCOOMs): HAOOPHI IMAPOCTEPIKHEBBIX
MoOjIeJIe MOJIEKYJ1, MOJIEIH KPUCTAITMYECKUX PEIIETOK, KOJUIEKIIMH MTPOCTHIX U CII0KHBIX BEIIECTB
W/WIM KOJUIEKIUHU TOJIMMEPOB; KOJUIEKLMS TOPHBIX IMOPOJA M MHHEpalioB, Tabiuia MeHeneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

Texnuyeckue cpeacTBa OOy4YeHMs: KOMIIBIOTEp C YCTPOMCTBAMHM BOCHPOHM3BEICHUS
3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOSKTOP C SKPAHOM, MYJIbTUMEINIHHAS JOCKA, YKa3Ka-TIpe3eHTep
JUIS TIpEe3eHTAIH.

O6opynoBanre 1abopaTopuu u pabOYUX MECT JIaOOpaTOPHH: MEH3YPKH, MHITCTKH-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHbIC U TIOKPOBHBIE CTEKJIA, IJIAHIIETHI JIs
KaleIbHBIX Peakiuii, pumbTpoBaipbHas Oymara, IPOMBIBAIIKH, CTEKIITHHBIC POOUPKU, PE3HHOBBIC
poOku, hoHapUKH, HAOOpP PEAKTHBOB, CTEKJISIHHBIC MMAJOYKU, IITATUBBI I MPOOUPOK; MEPHBIE
LUWIMHPBI, BOPOHKH CTEKJISIHHbIE, BOPDOHKHU JIeIUTeNbHbIE unHapuyeckue (50-100 mi), crynku
¢ mecTHKoM, pap(opoBbie YalIKy, MUHIETHI, (PUIBTPHI OyMaXKHbIE, BaTa, MapJisi, YaCOBHIE CTEKIIA,
AJIEKTPOIUIATKY, Ja00paTOPHbIE IITATHBBI, CHUPTOBBIE TOPEIKH, CIIMYKU, TPUOODP IS TTOITydeHHS
ra3oB (WM MpoOUpKa C Ta300TBOJHON TpyOKoOil), Aepxarenu s MPOOUPOK, CKISHKH JUIS
XpaHEHHS PEaKTUBOB, pa3fAaTOUYHbIC JIOTKU; XuMudeckue ctakansl (50, 100 u 200 mun); mmareny;
MUHIETHI; TUTENbHBIC IIMIIBI; CEKyHAOMEpHI (TaiiMepsl), MepHble pooupku (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 UHIAMKATOPHAs IIKajla; yHUBEPCAIbHBIA UHAUKATOP; niumneTku Ha 1, 10, 50 mut (nam
no3atopbl Ha 1, 5 m 10 mut), OropeTku A TUTPOBAHUA, MeIUIMHCKUE mmpuisl Ha 100-150 mur,
nabopaTOpHbIE W/WINM aHAJTUTUYeCKHe Bechl, pH-MeTphl, cymmipHbIi mKad, u ap. JabopaTopHOE
o0opyi0BaHue.

3.2. HndopmanunonHoe odecneyeHne peajsu3anuu NporpaMmsbl

OcHoBHasi InTEpaTypa:
1. Xumusa ans npodeccuil M CHEUAIBHOCTEN COLIAJIbHO-KOHOMMUYECKOTO U T'yMaHUTApHOTO
npoduneit: ['abpuensu O.C. : Yuebnuk. - M.: Axagemust, 2022
JlonoiHUTeIbLHAS JTUTepaTypa:
Y4eOHas quTeparypa
2. Xumus: y4eOHHK JUTst cpeHero npogdeccruoHansHoro oopasosanus /10. A. Jlebexnes, I
H. ®anees, A. M. T'ony6es, B. H. lllanosan; mox o6rieit pexakmueit I'. H. @aneesa. - 2-e uzn.,
niepepad. u gorm. - Mocksa: U3parensctBo FOpaiit, 2024
HNuTepHer-pecypcenl:
3. KoHmenuuu COBPEMEHHOTO €CTECTBO3HAHUS: DJIEKTPOHHBIN ydeOHUK ApyneB A.A. U 1p. :
o¢uwui. caiir. - http://nrc.edu.ru/est
4. Caiit, copepKalliuii OTKPBITbIE yU€OHUKH 0 €CTECTBEHHOHAYYHBIM AUCIUILIMHAM: OQUII. CaMT.
- http://www.college.ru
Caiit, MOCBSIIICHHBIN BOMpOCaM ecTecTBO3HaHus:- hitp://www.naturalscience.ru
6. Caiit, mocBsIIEHHBIN Bomrpocam 3Botoiuu :http://www.macroevolution.narod.ru -

o
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4,
AUCUHMILINHBI
KoHTponp W oleHka pe3ynabTaToB OOyHYEHHs OCYIIECTBISETCS MperojaBaTelieM B
MpoLecce MPOBEACHUS MPAKTUUYECKUX 3aHITHH M J1a00opaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKe
BBITIOJTHEHUS 00YYArOIIUMUCS MHIMBUYaTbHBIX 3aJIaHUH, TPOSKTOB, UCCIICIOBaHUH. Pe3ynbTarTe
o0OydeHusi OMpEeeAoT, YTO OOydJaroImuecs JOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH MO
3aBEPLICHUH U3YUYEHUS TUCIUILIINHBI.
Hns  ¢dopmupoBaHusi, KOHTPOJSI W OLEHKH pE3yJbTaTOB OCBOCHUSA yueOHOMU
JUCHUIUIMHBL HMCIOJNb3YEeTCS CHUCTEMa OICHOYHBIX MEPONPUSITUN, MpeacTaBistonas co0oi
KOMIUICKC ~ y4eOHBIX  MEpPONpPUATHN, COTJACOBAHHBIX C  pe3yJbTaraMd  OOYy4YCHHS W

chopmynupoBaHHbiX ¢ yaetom ®I'OC COO (mpeametHbie pe3yabTaThl o aucuumuinae) u I'OC
CIIO.

KouTpois u omeHka pe3yjbTaTOB OCBOeHHsI 0011€e00pa3oBaTeIbHOM

Monyas / Paznen /
Ne Tema Pe3yabTaT 00yyeHus OueHo4HbIC MEPONIPUATHSA OK
I |OcHoBHOI MOAYJIB
1 DopMyJIpoBaTH 6a30BbIe
Pasnen 1. MOHSAITUS ¥ 3AKOHBI XUMHH
OCHOBBI CTPOEHMS
BellecTBA

1.1 |Crpoenue atoMoB  |COCTaBJISATh XUMUIECKHE 1. Tect «CrpoeHue aTOMOB OK 01
XUMHUYCCKHUX (Gopmy1bl coerMHeHui B XUMHUYECKHUX 2JIEMEHTOB U NIPUPOJa
3JIEMEHTOB U COOTBETCTBHUHM CO CTENEHBIO  [XUMHUYECKOU CBS3H».

[pupoaa OKHUCIICHUA XUMHUYCCKUX 2. 3agaun Ha COCTaBICHUE

XUMHYECKOM CBA3M [3JIEMEHTOB, UCXOS U3 XMMHUECKUX (POPMYJT IBYXaTOMHBIX
BAJICHTHOCTH U coeTMHEHM (OKCH/IOB, CYTh(HUIOB,
HIIEKTPOOTPULIATEIBHOCTH TUAPHIOB U T.IL).

1.2 |[leproanyeckuii XapaxTtepruzoBaTh xumMudeckue [[[pakTHKo-OpueHTHPOBAHHEIE OK 01
3aKOH U TabIuIa 9JIEMEHTHI B COOTBETCTBUM C UX [TEOPETHUYECKHUE 3a/1aHU Ha OK 02
/I.1. MenneneeBa  [OJIOKEHHUEM B IIEPUOINYECKOM[XaPAKTEPU3ALUIO XUMUYECKUX

CHCTEME XMMUYECKHUX HIIEMEHTOB: «MeTadeckue /
hiemenToB J[.M. MenzeneeBa [HeMeTaIJIMUECKUE CBOMCTBA,
HJIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
SJIEMEHTOB B COOTBETCTBHE C UX
9JIEKTPOHHBIM CTPOCHUEM U
[TOJIOKEHUEM B IEPHOIUUECKON
CHCTEME XMMHUYECKHUX JIEMEHTOB
J[.1. MenneneeBay.
2 |Pa3zgen 2. CocraBasarts ypaBHeHuss 1 |KontpoabHasi pabora «CTpoeHue
Xumnueckune cXeMbl XUMHYECKHX PeaKInii BeuecTBa 1 XUMHYECKHE
peakuuu peakuum»
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2.1

THIIBEI XUMHUYECKHUX
[peaxiuit

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

1. 3amaun Ha COCTaBJICHHE
YPaBHEHHUI peakLnd:

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

- OKHUCIIUTEIBHO-
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 TUCCOIUAINSA U [XUMUYECKUX PEaKIINU MOJICKYJISIPHBIX 1 HOHHBIX
WOHHBIA OOMEH  [HOHHOT'O OOMEHa C y4acTHEeM|peaKkIuil ¢ yyacTHeM OKCHUIOB,
HEOPraHMYECKUX BEIIECTB  [KUCIIOT, OCHOBAaHUU U coliel,
MOHHBIX peakIuil rupoIn3a
COJIe, yCTaHOBJICHHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JlabopaTopHas paborta
«Peakiuu ruaponuzay.
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 3aBHCHUMOCTh (PU3UKO- XMMUUYECKHX cBoMcTB okcuaos, |[OK 02
CBOMCTBaA XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPTraHMYECKUX |[HEOPTaHMYECKHX BEIIECTB  [aM(OTEPHBIX TUAPOKCUIOB 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 [[IpouzBoacTBO OK 01
HEOPraAHIIECKHX O0ocHOBBIBATh 3HaUeHHE U |[[IpaKTHKO-OPHEHTUPOBAHHBIE  |OK (2
BelECTB. [IPUMEHEHNE 3a/1aHUsl 10 COCTABJICHUIO
SHAYCHIE I HEOPraHUYECKHUX BELIECTB B [XUMUYECKUX PEAKIUH C
HpUMEHEHHYE B OBITOBOM U Y4acTHEM HEOPTaHMYECKUX
GBIty U Ha MTPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIH3YEMBIX TSI UX
HpOW3BOSICTRE e TeTbHOCTH YeNIOBEKa UX [MASHTU(DUKAIIUN U

(hUBUKO-XUMUYECKUMU MTPOMBIIIICHHBIX CITOCOOOB
CBOMCTBaMH [10Jy4YCHUS.

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

Knaccudukanus,
CTpOCHHE U
HOMCHKJIATypa
OpraHUYECKHUX
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
OPraHUYeCKHUX
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 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U [[Ipaktuko-opuentupoannsie  [OK 01
BEIIIECTBA B NpUMEHEHHE OPTaHUYECKUX [337]aHUs TIO COCTaBJICHUIO OK 02
PKU3HEIEATENILHOC [BEIIECTB B OBITOBOM H XUMUYECKUX PEAKIHid C
TU 4EJIOBEKA. [IPOU3BOJICTBEHHON Y4acCTHEM OPTaHUYECKUX
[Tpon3BOJICTBO M |I€ATEILHOCTH YEJIOBEKA UX |BELLECTB, UCIIOJIB3YEMBIX JUI UX
pUMEHEHHE (U3UKO-XMUMHUYECKUMHU UACHTU(PUKALIMY 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

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 [Tepmonunamuuec |MccnenoBarh BIMSHUE 1. 3apaum Ha pacuets! TemoBeIx (OK 01
KHE M3MeHeHHs KoHueHTpanun  pddexTos xumudeckux peakuuii [OK 02
3aKOHOMEPHOCTH  [BEILIECTB, PEAKIIMH CPEIbl U [ OTPEICTICHUE TUIIA PEAKIIUU
MPOTEKAHUS TEMIIepaTypbl Ha CMEUIeHHE ((TI0 TeTI0BOMY PQEKTy: 3K30- U
XUMHUYECKHUX XUMHUYECKOT'O PABHOBECHUS  PHIOTEPMUUYECKHUE).
peaKIHii. 2. [IpakTHKO-OpUEHTUPOBAHHBIC
PaBHOBecHe 3a/1aHKs Ha IPUMEHCHHUE
XUMHUYECKHUX 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 PABHOBECHU .
6 Pasnean 6. "
ccienoBath aucnepcuoie [KonrposabHas padora no reme

Jlucnepcipie CHCTEMBI «JlucnepcHbIe cCHCTEMBbBI»

CHCTEMBbI

6.1 |lucniepcHbie 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 [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
BeLLECTB

Ka4eCTBEHHbIX peaKkuuii
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7.1 |(O6HapyxeHHe VccnenoBath kauecTBeHHBbIE (1. JlabopaTopHas paborta (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 aHHOHOB,
B T.4. B MOJIEKYJIIPHOW U HOHHOM
dbopmax.
7.2 |OGHapyxeHHE WccnenoBarh kauecTBeHHBIE |1. JlabopaTopHas pabora (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
W EATEIbHOCTH  |[IPOU3BOJICTBEHHOM 8§ 8‘71
4eII0BEKa IEATEILHOCTH YEJI0OBEKA C K 2.6

MO3UIINN YKOJIOTUUECKOU
0€e30IMacHOCTH

Jloknan keic (¢ yuerom
Oymyuieit mpodeccuoHanbHON
nesiTeibHOCTH ) Bo3moxkHbIE
TEMBI KEHCOB:

1. icnonk30BaHue OJUMEPOB B
rpruMe.

2. OpraHuyecKre BENieCcTBa B
COCTaBe rpUMa.

3. Mcnonp30BaHNe KaHUKAJIOHA B
[TOCTHIXKE.
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