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1. OBbLIASA XAPAKTEPHCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHDbI «Xumusp»

1.1 MecTo AucuMILVIMHBI B CTPYKTYpe o0pa3oBareibHOi nporpammsl CITIO
OO6meobOpa3oBaTenibHass ~ OUCHUIUIMHA  «XUMHS»  gBISETCA  00s3aTeNbHOM  4YacThIO
0011e00pa30BaTEIHLHOTO LUKJIa o0pa3oBaTeabHOU IIPOrpaMMbl B
cootBercTBUU ¢ OI'OC 1o crenuanbHOCTH cpeHero npodeccuoHaaIbsHOro 00pa3zoBaHus (naiee
CIIO), Bxogsuieit B cocTaB yKpynHeHHOM rpynisl cienraibHocted 43.00.00 CepBuc u Typusm
43.02.17 Texnonoruu uaayctpuu kpacotsl (IIpegocraBienre nmapukmMaxepcKux

YCIIyT).

1.1. eau u miIaHMpyemble pe3yJIbTAThl 0CBOEHUS AU CHHUIIIMHBI

1.1.1. Ienau u 3apa4u AUCUUIIMHBI

DopMHUPOBaHUE Y CTYJCHTOB XMMHUYECKON COCTABIISIONICH €CTeCTBEHHO-HAYYHOU KapTHUHBI
MHUpa KaK OCHOBBI TMPHUHSATHS pEHICHUH B >KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYAIIMSIX,
OTBETCTBEHHOT'O MTOBE/ICHUS B IIPUPOJIHOM Cpeie.

3agayu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKHX MPOIIECCOB U
ABIICHUN B OKpY’Kalolled cpeae, LENOCTHOW HAydyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMCHHUS IPOBOIUTH PAacYeThl MO XUMHUYCCKMM (OpMYyJiaM H ypaBHEHHSIM
XUMHYECKMX peakuui, IUIAaHUpOBaTb M  HUHTEPIPETUPOBATh PE3YJbTaThl XHMMHUYECKHX
JKCIIEPUMEHTOB,

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

4) pa3BUTh YMEHHS aHAIU3UPOBATh, OICHUBATh, MPOBEPATh HAa JIOCTOBEPHOCTH U
000011aTh HTHPOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) cdopmupoBaTh yYMEHHUsSI IPOTHO3HPOBATH TIOCICIACTBHS CBOCH AEATEIBHOCTH U
XUMHUYECKHX IPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

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

IInanupyemsie pe3ybTaThl 0OCBOCHHSA 0011¢00pa30BaTeIbHOM AUCHMIIIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO



Koa n HaumeHoBaHue
topmupyembIx
KOMIIEeTEeH M i

H.na}mpyeMble PE3yAbTAaThl OCBOCHHUA TUCHUIIJIMHBI

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 (dbopmynaMpoBaTh 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 U TPOTHBOPEYUS B
paCCManI/IBaeMI)IX SIBJICHUAX

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

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

- 0) 6a30BBIC UCCTIEAOBATENHCKUE JEHCTBUS:

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

- BBISIBJIATH
aKTyaJM3UpOBaTh 3ajauy,

IMPUYNHHO-CJIICACTBCHHBIC CBs3H u
BbIZIBUT'AaTh THUIIOTC3Yy €€

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

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

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




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

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

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

- BBIIBMIaTbh HOBBIE MJIEHU, IIPEJIaraTh OPUIMHAIBHBIC
MIOJIXOJIbl U PELLICHUS;

- CIIOCOOHOCTH MX MCIIOJIb30BaHUS B [103HABATEIBHOM
U COLIMAJIbHOM IPAKTHUKE

Pa3HbIX

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

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

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

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




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

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

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




SIBJICHUM, IMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

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

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

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

- yMeThb NOJTBEp)KIaTh Ha KOHKPETHBIX MpHUMeEpax XapakTep
3aBUCUMOCTH  PEAKIIMOHHOM  CIIOCOOHOCTH  OpraHMYeCcKUX
COEJIMHEHUH OT KPaTHOCTH U TUIa KoBajeHTHOH cBsa3u ("CY"u""),
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B3aMMHOIO BJIMSHHMS aTOMOB W TPYMNI aTOMOB B MOJIEKYJax; a
TaKXKe OT OCOOCHHOCTEH peajH3alii Pa3IUYHBIX MEXaHHU3MOB
MPOTEKAHUS PEaKIuii;

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

IPyIIIAM.

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

B o0macTi IeHHOCTH HAYYHOTO TIO3HAHHMS:

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

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

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

OgnasieHue yHUBEPCATbHBIMY Y4€OHBIMU TIO3HABATEIbHBIMU
IEUCTBUSIMU:

B) pabota ¢ nH(popmManue:

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

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

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

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

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

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

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




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

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

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

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

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

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

- TOTOBHOCTb K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEIICHUIO;

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

OsnaneHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEVUCTBUSIMHU:

0) coBMeCTHas JIeATEIHBHOCTD:

- MMOHUMATh U UCHOJIb30BaTh IPEUMYIECTBA
KOMAaHJTHOM ¥ MHIUBUTyJIbHON pabOTHI;

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

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

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

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

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

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

- MPHU3HABATh CBOC MPABO U MPABO JPYTHX JIFOJICH Ha
OINNOKH;

- pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MHUP C ITO3UIHH
JIPYTOro 4ejaoBeKa

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

OK 07.
CopnelicTBOBaThH
COXPaHCHHUIO
OKpY>Karollen cpeibl,
peCypcocOepeKeHuIO,
MIPUMEHATH 3HaHUS 00
M3MEHCHUU KIIMara,
IIPUHIAIILI
OepexKITNBOTO
MPOU3BO/ICTBA,

3G PEKTHBHO
JIEWCTBOBATH B
Ype3BbIYAHBIX
CUTYyaIHUAX

B o6macTyt 5K0JIOTHYECKOr0 BOCTIUTAHHSI:

- c(hOpMHUPOBAHHOCTH YKOJIOTHYECKOH KYJIBTYPHI,
[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 3HAHMS LIeJIe 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
HaIpaBJI€HHOCTH;

- 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 (DOPMUPOBAHUY MBILUICHHS U KYJIbTYPHI
JIMYHOCTH, e¢ (PYHKIMOHATHLHON TPaMOTHOCTH, HEOOXOTUMOM ISt
peleHHs MPaKTHUECKUX 3a/1a4 U KOJIOTHIECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 340POBBIO U IPUPOIHON Cpere;

- YMETh COOIOAATH MPaBHiIa SKOJIOTHUECKH IeNIeCO00pa3HOTOo
IIOBCACHHA B 6I)ITy u pr,[lOBOfI JACATCIIBHOCTHU B LEJIAX 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 IPOTHO3UPOBATh, AHAIN3UPOBATh U OLEHUBATH 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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I1K 4.2. BeinoiHaTh
XUMHYIECKOE
BO3/ICHCTBHE
(BKITFOYAs 3aBHBKY U
BBIMIPSIMIICHHUE BOJIOC)
C UCIIOJIL30BaHUEM
COBPEMCHHBIX
TEXHOJIOTHH.

IIK 4.3. BuInoaHsaTh
MIPOCTHIE U CIIOKHBIC
BHJIBI OKPAITUBAHUS
BOJIOC C YYETOM
3ampoca KINeHTa

-yMeTh OPHEHTUPOBATHCS B COCTaBaX M MaTepHaiax,

- IOHUMATh MEXaHU3MBI BO3JCHCTBUS XUMHUUECKIX COCTABOB;

- OTIpeeNATh 6€30MaCHOCTh U THIOAJIEPTEHHOCTh BEIIECTB,
WCTIONB3YEMBIX TIPH MTPOBEICHHUH MTPOIEAYD

-YMETb BBITIOJIHITh MMAPUKMAXEPCKUE YCIYTH B COOTBETCTBUH C
MIPOTOKOJIOM U MPUMEHSITh XUMUYECKHUE COCTABBI 10 MX HA3HAYCHUIO
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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 NPOrPaMMBbI JHCHUTINHBI 117
B T.Y.

OcHOBHOE coepxaHue 117
B T. Y..

TEOpETUIEeCKOe 00ydeHne 47
[IPAKTUYECKHUE 3aHSITUS 70
B T.4Y. KOHTPOJIbHBIE paOOTHI

mabopaTOpHBIE 3aHATUS

[IpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 12
MPUKJIATHOT0 MOIYJIA)

B T. U.:

TeopeTudecKoe o0ydeHue 4
[IPAKTUYECKHUE 3aHIATHS 8
mabopaTOpPHBIE 3aHATHS

IMpomexxyTounas arrectanus (uddepeHunpoBaHHblii 3a4er) 2
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2.2.

TemaTu4ecKkuii VIAH ¥ CO/iePsKaHUe IUCHUIIIUHbBI

XapaKTePH3aI[MI0 XUMUYECKUX JIEMEHTOB « MeTa/uInuecKue / HeMeTaIMUECKUE CBONCTRA,
PIEKTPOOTPULIATEILHOCTD U CPOJICTBO K AIIEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX DJIECKTPOHHBIM
CTPOCHUEM U TMOJIOKEHUEM B IEPUOANYECKON cucTeMe XuMuueckux anemeHToB .M. MenneneeBay.

HaumenoBanme pasgesios | CoaepskaHue ydeOHOro Matepuasa (0CHOBHOe H NPodeccHoHAIBLHO-OPHEeHTHPOBaHHOe), 1a0opaTopHble 1 | O0beMm | dopMupyemble
U TeM NpaKTHYecKHe 3aHATUSl, IPUKJIATHON MOaY/Ib 4acoB KOMIIeTeHLIMH
1 2 3 4
OcHOBHOe cojiepKaHue 117
Pasnes 1. OcHOBBI CTpOeHHs BelleCTBA 6
Tema 1.1. OcHOBHOeE cofiep:kaHHne OK 01
Crpoenmue aTomoB Teopernueckoe o0yueHune 4
XMMUYECKUX DJIEMEHTOB U 1 C 5
[PUPOJIA XHMIUECKOit CBsi3H| = OBpEMEHHas MOJIeJIb CTPOSHHS aToMa. JJIEeKTPOHHAs KOH(UTypaLus aToMa.
Krraccupukarms XUMAYECKHX JIEMEHTOB (S-, P-, d-3JIeMEHTBI). L
2. BanenTtHble 351eKTpoHBI. BaeHTHOCT. DJIEKTPOHHAS IPUPOJIa XUMAYECKOM CBSI3H. 1
DNEeKTPOOTPHUIIATEIEHOCTb.
3..KoBasieHTHas CBs3b, €€ PA3HOBHIHOCTH U MEXaHU3MbI 00pa30BaHuUs (OOMEHHBIN U JOHOPHO-AKIICTITOPHBIN ). i
HNonnas cBs3b.
Metannuueckas cBsi3b. BomopoaHas cBsI3b.
[IpakTu4yeckoe 3ansaTue Nel Pennenne npakTu4yecKux 3aJaHUil Ha COCTaBJIEHUE YJIEKTPOHHO-TPa(puUeCKUX 2
dopmy 3j1emenTOB 1-4 nepuoaos.
PerieHre NpakTHYECKUX 33JaHUI HA COCTABJICHUE YJICKTPOHHO-TpapuiecKux GopMyJI JIEMEHTOB 1-4 eproioB. 1
Perenue 3agaHnii Ha UCTIOIB30BAHNE XMMHUYECKON CUMBOJIMKY U Ha3BaHUM COCIMHEHHUH IO HOMEHKIIATY e 1
MEXIYHApOIHOTO COI03a TEOPETUYECKON 1 MPUKJIAAHON XUMUH U TPUBHAJIBHBIX Ha3BaHUH I COCTABICHUS
XUMHAYECKHX (DOPMYJT IBYXaTOMHBIX COSIMHEHUH (OKCUIOB, CYybGUI0OB, THAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COCTUHEHUN OTAEIbHBIX KIacCOB.
Tema 1.2. OcCHOBHOeE coiep:kaHHne 2 OK 01
[Iepuonnueckuii 3aK0H U TeopeTuueckoe 06yueHne OK 02
rabmuna /.M. MenneneeBa -
1.Ilepunonnyeckas cucreMa xumuaeckux snemeHToB [[.M. Menneneera. @usudeckuit cmbich [leproauaeckoro
3akoHa [[.1. MeHeneena. 1
2.3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX 1
BEIIECTB B COOTBETCTBHH C MOJIOKEHNEM XMMHUYECKOTO AneMeHTa B [leproauueckoil cucreme.
MupoBo33peHdeckoe 1 HayuyHoe 3HaueHue lleprnogudeckoro 3akona .M. Menneneesa. ITpornossr J1.1.
MeH)leneeBa. OTKpBITI/Ie HOBBIX XUMHUYCCKUX 3JICMECHTOB.
IIpakTHyeckoe 3ansaTHe Ne2 PenieHne NpakTHKO-OPUEHTHPOBAaHHBIX TEOPETHUECKUX 3a1aHUI Ha 2 11K 1.2; 2.1
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Pa3znen 2. XuMuueckne peakuun

12

Tema 2.1. Turmer
XUMHYECKUX PEAKIUI

OcHOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

1. Knaccudukanusi ¥ TUITBI XUMHUYECKUX PEaKIUi C y4aCTHEM HEOPTaHUYECKHUX BEIIECTB.
KonuyecTBeHHbIE OTHOIICHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI 110
YPaBHEHUSAM XUMUUYECKHUX PEAKIIUM.

2.Momb KaK eMHUIa KOTUYeCcTBa BenecTBa. MolisipHas Macca. 3aKOHBI COXPaHEHHUsI MacChl M SHEPTUH.
3akoH ABoraapo. MomispHslid 00beM razoB. OTHOCHTEIbHAS TIIOTHOCTD Ta30B.

Peakiiy KOMITJIEKCOOOpa30BaHUs C YYaCTHEM HEOPraHMYECKHUX BEIIECTB (Ha mpuMepe
TUIPOKCOKOMIUICKCOB ITMHKA U AJTFOMUHHS ).

[IpakTuyeckoe 3ansaTue Ne 3 CocraBiieHHe YPaBHEHUI PeaKIuii COeINHEHNsI, PA3JI0KeHUs,

3aMelleHusl, 00MeHa. YpaBHeHNs peaKIuii ropeHusi, HOHHOT0 00MeHa, OKMCJICHMSI-

BOCCTAHOBJICHUSI.

1.Pacyer KOIMUECTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer

KOJMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEAKIIUU COSAUHEHUS, €CIIM OJJHO U3 BEIIECTB JaHO B

M30BITKE U/UIIU COJAEPIKUT MPUMECH.

2.Pacder MaccoBoii WM 0OBEMHOM JT0JIM BBIXO/A MTPOIYKTA PEAKIIUU COCTUHEHHS OT TCOPSTHUECKU

BO3MOKHOTO.

Pacuer 00beMHBIX OTHOIIEHUH Ta30B. PacyeT macchl (00beM, KOJTUYECTBO BEIIECTBA) MPOAYKTA

[peaKkiMM, €CIIM OJIHO U3 BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOM AoNen
ACTBOPEHHOTO BEILECTBA.

[IpakTinueckoe 3ansiTHe Ne 4 YpaBHeHHs] OKHCIEHUSI-BOCCTAHOBJIeHNs. CTelleHb OKUCJIeHMS.
OxucanTesib H BOCCTAHOBUTEIb.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IIPUPOJIE, TPOU3BOJICTBEHHBIX MPOLIECCAX U
PKU3HEJESATENIbHOCTH OpraHiu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIIN MOTEHIUA CPEJIBI.
CocTaBlieHHE U YpPaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
Oananca. TunuyHple HEOPraHMYECKUE OKUCIUTENN M BOCCTAHOBUTEIH. DJIEKTPOIIN3 PaCTBOPOB U

OK 01

Tema 2.2.
DNEeKTPOIUTUYECKAs
MUCcconMaysg 1 MOHHBIN
oOMeH

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue

1. Teopust >MEKTPOIUTHUECKON JUCCOMaIiu. Peakiinn nonHoro oomena. CocTtaBlieHHE PEaKIIHit
MOHHOTO 0OMEHA IMTyTeM COCTaBJICHHSI UX TOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI.
2.I'maponu3 coseil. 3Ha4eHUe THAPOIH3a B OMOJIOrHYeCKIX OOMEHHBIX mporieccax. [IpuMenenue
TUAPOIN3a B IPOMBIIIJIEHHOCTH.

OK 01
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[IpakTuyeckoe 3ansaTue Ne 5 Peakuuu ruapoJmnza

VccnenoBaHue cpesibl paCTBOPOB COJIei, 00pa30BaHHBIX CHIIBHBIMU U CIa0bIMH MPOTOJIMTAMU, U UX
peakiuii ¢ pacTBOpaMU IEJI0YX U KapOoHaTa HaTpusi. COCTaBICHHE PeaKUii THAPOIN3A COJICH.
KontponbHas padota 1. CTpoeHue BemecTBa 1 XMMUYECKUE PEaKIIUu.

Pazgea 3.

CTpoeHue M CBOMCTBA HEOPraHUYECKUX BelleCTB

Tema 3.1.
Krnaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

1.Ilpenmet Heopranuveckoii xumun. Bzaumocss3p Heoprannyeckux BeuiecTB. Knaccuduxarms
HeopraHU4YecKux BeecTB. IIpocTsie u crnoxHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB
(OKCHU[IBI, THIPOKCHIBI, KUCTIOTHI, coyii). HoMeHkaTypa v Ha3BaHHE HEOPTraHMYECKUX BEIIECTB UCXOS
13 UX XUMUYECKOH (OPMYIIBI MIIH COCTABICHUE XUMHUYECKON (POPMYJIBI HCXO/Is M3 Ha3BaHUS BEIIECTBA
10 MEXYHApPOIHON WJIM TPUBUAILHON HOMEHKJIATYpE.

2.MexxmoneKysipHble B3auMoieiicTBus. Kprucramioruaparel. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannndeckue u amop@HbIe BelecTBa. TUIbI KPUCTAUTNYECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHAs,
MOHHAs1, METAJUTMYECKast). 3aBUCIMOCTD (DU3MYECKIX CBOWCTB BEIIECTBA OT THIIA KPHCTAILTMIECKOM
pemieTku. [TpuunHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE NPECTABIIEHUS O CTPOEHUU TBEPBIX, JKUJIKUX U ra3000pa3HbIX BellecTB. Kuakue
KpUCTaJUIbI.

[IpakTiyeckoe 3ansiTe Ne6 Pemienue 3a1a4 Ha pacyeT MaccoBOi 10J1H (MAacChl) XHMHYECKOT0

Perienue 3a1a4 Ha pacueT MacCOBO J10JU (Macchl) XUMHUYECKOTO 3JIEMEHTA (COeIMHEHMs) B MOJIEKYJIe
(cmecn).

Perienue npakTHUECKUX 3aaHUH 10 KIacCU(pUKAIIMU, HOMEHKIIAType U XUMHUYECKUM (opMyIaM
HEOPraHMYECKUX BEILECTB PA3IIMYHBIX KIacCOB (Ha3bIBATh U COCTABIATH (POPMYJIBI XUMUYECKUX
BEIIIECTB, ONPEAEIATh PUHAUIEKHOCTD K KJIAcCy).

VcTouHNKHM XUMUYeckol MHpopMauu (Hay4yHas M ydueOHO-Hay4dHas JIMTepaTypa, CpelicTBa MacCOBOIl
uHpopmanuu, cetb MutepHer u apyrue). Ilouck mHbopmanuu mo Ha3zBaHUAM, HACHTU(PHUKATOPAM,
CTPYKTYPHBIM (OopMyJiaM.

OK 01
OK 02

Tema 3.2. Ousuko-
XHUMHYECKHE CBOMCTBA
HeOpFaHquCKI/IX
BCIISCTB

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue

1.Mertamibl. O0ume gpuznyeckue U XuMUYEeCcKre cBoicTBa MeTayioB. CriocoObl nomydeHus. 3HaueHue
METAJIJIOB U HEMETAUIOB B IPUPOJE U >KU3HEACATEIBbHOCTH 4YeloBeKa M opranusmoB. Kopposzus
METAJUIOB: BHUJIbI KOPPO3HH, CIIOCOOBI 3AIIUTHI METAINIOB OT KOPPO3HH.

OK 01
OK 02
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2.Hemertamnel. O0mue Gpuznueckre 1 XUMUIECKHUE CBOMCTBA HEMETAUIOB. TUITMYHbBIE CBOHCTBA METAJIIOB
Y- YII rpynn. Knaccudukanust 1 HOMEHKJIATypa COeIMHEHUH HeMeTauioB. KpyroBopoTsl OMOTeHHBIX
3JIEMEHTOB B IIPUPOJIE.

3. XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKHX BEIIECTB (OKCUIOB, TUAPOKCUIIOB, KUCIIOT,
coJield W Jp.). 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB IMPOCTHIX BEIIECTB, BOJOPOJIHBIX COCIMHCHHM,
BBICILINX OKCHJIOB ¥ TUAPOKCHUIOB.

[IpakTyeckoe 3ansaTueNe/ CocraBiieHre ypaBHeHHH XUMHUYECKHX pPeaKIui

CocTaBiieHHE YpaBHEHMM XMMMUYECKUX PEAKIHUI C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: OKCHJIOB METAVIOB, HEMETAJUIOB W aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIIOT,
OCHOBaHMU ¥ aM()OTEPHBIX THAPOKCHIOB, HEOPTAHUIECKHUX COJICH, XapaKTEPU3YIOIINX UX CBOHCTBA.
PenieHre MPaKTUKO-OPUEHTHUPOBAHHBIX TEOPETHMYECKHUX 3aJaHUl Ha CBOWCTBA M IOIY4YCHHE
HEOPraHWYECKHUX BEIECTB.

[IpakTnyeckoe 3anaTHeNe8 CBolicTBa METAJIOB U HEMETAJLJIOB

MccienoBanne (1)I/I3I/I‘-IGCKI/IX 1 XHMHYCCKHX CBOMCTB METAJIJIOB 1 HEMETAJIJIOB.
Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 I10 CBOMCTBAM XUMMYECKHM CBOMCTBAM METAJIOB U HEMCTAJlJIIOB,
10 PACIIO3HABAHUIO U ITOJIYUYCHUTIO COCIUHCHHI METAINIOB U HEMETAJJIOB.

Tema 3.3.
[Ipon3BOACTBO
HEOPraHUYECKUX
BEIIECTB. 3HAUCHUE U
[PUMEHEHUE B

OBITY U HA TIPOM3BOJICTBE

OcHoOBHOE coaepKaHue

Teopernueckoe o0yuenue

1.06mue npeacTaBneHus: O MPOMBIIUIEHHBIX CIIOCO0AX MOJYyYEHUSI XUMUYECKUX BEIIECTB (Ha mMpUMepe
POM3BOJICTBA AMMHUAaKa, CEPHOM KUCIIOTHI).

2.YepHas u uBeTHast MeTauryprus. [IpakTiueckoe MpUMEeHEHUE dIIEKTPOIN3a IS TIOTYICHUS IETOIHBIX,
[11€JI09YHO3EMENIHBIX METAIJIOB U amoMUHMs. CTEKII0 ¥ CUJIMKaTHAs MPOMBINUIEHHOCTh. [Ipobnema
0TXO0J10B ¥ TOOOYHBIX MPOITYKTOB.

OK 01
OK 02
1K 4.2,4.3

[MpakTnyeckoe 3aHaTHeNe Penienne NpakTHKO-OPUEHTHPOBAHHBIX 3a/IAHMIA.

PeleHne NpakTUKO-OPUEHTHPOBAHHBIX 33JaHUM O pOJIM HEOPraHMYECKOM XHMHUU B DPA3BUTHH
[MapUKMAaXEPCKOr0 UCKYCCTBA U KOCMETOJIOTUH, CO3JaHUU HOBBIX MATEPUAJIOB JUUI UHIAYCTPUHU KPACOTHI
HOBBIX MCTOYHHUKOB OJHEPrud (ajlbTepHATUBHBIE HWCTOYHUKM DJHEPrMM) B pEUICHHH MpodsieM
HKOJIOTMYECKON, SHEPreTHUECKOIl 6€30acCHOCTH.

KonTponbHas pabdota.CBoiicTBa HEOPraHUYECKHX BEIIECTB.

Pasgea 4.

CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelleCTB
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Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMCHKJIATypa
OpraHUYECKUX BEIICCTB

OcHOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

1.IIpeamer oprannueckoil XuMuu. B3auMocBsa3b HEOPraHMYECKUX U OPraHUYECKUX BEILECTB.
XHMMHUYECKOE CTPOEHUE KaK IOPSIOK COECIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO UX BaJIEHTHOCTH.
2.OCHOBHBIE I10JIOKEHHSI TEOPUU XMMUYECKOTIO CTPOECHHUS OpraHuyeckux coequHeHnit A.M. bytiepoga.
YIIIepOJHBId CKEJNEeT OpPraHudeckol MoJeKyJsbl. MoJeKkylspHble W CTPYKTypHbIE (pa3BEpHYTHIE,
COKpAIlleHHbIE) XMUMHUYEeCKHe (HOpMYJibl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO CTPOEHUS
MOJIEKYJL.

3.M30mepus 1 u30Mepsl (CTPYKTypHasi, reoMeTpuueckas (Luc-TpaHc-uzomepusi). KpatHocTs Xxumuueckoi
CBSI3H.

4.Ilonartue o ¢QyHkuoHanpHONW rpymme. IIpuHIMIBI KinaccUpUKAMKU OPraHUYECKHX COEIUHEHUM.

[MpakTnyeckoe 3ansaTHeNe10 HoMeHKIaTypa OpraHu4ecKHX cOeIMHEHHIT O0TAebHBIX KJIAaCCOB

HomeHknaTypa OpraHMYecKUX COCIUHEHHI OTIENbHBIX KIACCOB (HACHILICHHBIC, HEHACHILIICHHBIC H
ApOMaTUYECKHUE YTJIEBOJIOPOJIBI, CIIUPTHI, (DEHOJBI, allbICTHAbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocTaBiieHHEe TOJIHBIX W COKPAILEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHMYECKHX BEUIECTB OTIEJIbHBIX
KJIACCOB, UCIIOJIb3YSl UX HA3BaHMSI 10 CUCTEMAaTUYECKOW HOMEHKJIAType.

Pacuets! npocreiiiieit popmMyIibl OpraHU4eCKON MOJIEKYJIbI, HCXO/ISl U3 AJIEMEHTHOTO cocTana (B %).

OK 01

OcHoOBHOE coaepKaHHe

Teopernueckoe o0yuenue

OK 01
OK 02

Tema 4.2.CBolicTBa
OpraHUYECKUX
coeTMHEHUN

DOU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEJAMHEHUH OTHENbHBIX KJIAccoB (0COOEHHOCTH
KJIaccu(UKalMU 1 HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHH psia U obO1ast popmyiia; H3oMepus;
(bu3nyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHHUS]):

- IIpefeNbHBIE YIIEBOAOPOABI. l'OpeHHME MeTaHa Kak OJUH M3 OCHOBHBIX HCTOYHHUKOB TEIUIa B
[POMBIIIIEHHOCTH U ObITy. CBOMCTBa NPUPOAHBIX YIJIEBOJOPOJOB, HAaX0XKJIEHHUE B MPUPOAE H
[IPUMEHEHHUE aJIKaHOB;

- HCIIPCACIIbHBIC U apOMATUUYCCKUC YTITICBOAOPOIbL. HOJII/IMepI/BaI_[I/IS{ OTUJICHA KaK OCHOBHOC HAITPaBJICHUC
€0 UCITIOJIb30BaHMA. FOpeHI/Ie aAlCTUIICHA KaK UCTOYHUK BBICOKOTEMIICPATYPHOT'O INIAaMEHU IJIA CBAPKU U
PC3KHU MCTAJIJIOB,

- KHCIIOPOJICO/ICPIKAIIIUE COSAUHEHHUs (CIHUPTHI M MPOCcThie dQUphl, (PEHONbI, aabACTUABl U KETOHBI,
KapOOHOBBIC KHCIIOTHI W WX MPOM3BOAHBIC). [IpakTHueckoe NMpUMEHEHHE ATUJICHTIUKOJS, TIUIEpPUHA,
denona. [Ipumenenue Gopmanbpaeruia, aleranpieruaa, YKCyCHOW KHCIOThl. MblUIa Kak COJHM BBICHIHX
KapOOHOBBIX KHCIIOT. Moto1ue CBOWCTBA MbLJIa;
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- a30TCOJIEPIKAIIE COSTMHEHUS (AMUHBI 1 aMHUHOKHUCIIOTHI, OCJTKH).

Kinaccudukanuss m 0OCOOCHHOCTH OPraHMYECKHX peakiuid. PeaknuoHHbIE I1EeHTpHL. Paaukanisl.
[lepBoHavaIbHBIC TOHATHUS O TUIAX U MEXaHU3MAaX OPraHUYECKUX PEAKIUH.

[IpakTuyeckoe 3anaTueNell Penenne pacueTHBIX 32/1a4 10 YPAaBHEHHSIM PeaKIUii ¢ yuacTueM
OPraHMYecKuX BellecTB.

Peenne nenoyex npeBpaiieHil Ha TeHETUYECKYIO CBsI3b MEK/y KJIacCaMu OPraHU4eCKUX COCIMHEHUN
C COCTaBJICHMEM Ha3BaHUI OPraHU4YECKUX COCIMHEHUH 110 TPUBHAIBbHON WM MEXAYHAPOIHOU
CUCTEMaTUYECKOM HOMEHKJIaType. Pelenne pacueTHbIX 3a1a4 110 yPABHEHUSAM PEAKLIUM C y4acTHEM
OpraHMYECKUX BEILECTB.

Pemenune pacueTHbIX 3aa4 ¢ UCMOIb30BAaHUEM INIOTHOCTH ra30B 110 BOJAOPOY U BO3IYXY.
[TomydeHue 3TUIeHa U U3YYEHHUE €r0 CBOMCTB.

[TomrydeHue 3THIIeHA U3 3TaHOJIA B JTA0OPATOPUH U H3yUEHHUE €0 (PH3UIECKIX U XUMUICCKUX CBOMCTB.
CocTaBiieHHe peakifili MPUCOSTUHEHUS U OKUCIICHHS Ha TPUMEpe dTUIICHA.

Tema 4.3.
Oprannueckue BeIecTBa
B KU3HECATEIILHOCTH
uyenoseka. [IponsBocTBoO
1 IPUMEHEHNE
OpPraHN4Y€CKUX BCHICCTB B
[TPOMBILIIIEHHOCTH

OcHOBHOe coiep:KaHue

Teoperuueckoe o0yueHue

1.buooprannueckue coequHenus. [Ipumenenre u 6uoaoruueckas poib yrieBoJoB. OKHcIeHUE
YTJIEBOJIOB - UCTOYHUK SHEPTUH JKUBBIX OPTaHU3MOB.

2.06nactu mpuMeHeHus: aMUHOKHCIOT. [IpeBparenns 6enKoB muiy B opranusme. buonoruueckue
¢dbynkmrn 0enkoB. bruonornueckue PyHKIIMN KUPOB.

3. Ponb oprannveckoil XuMUU B pelIeHUH MpoOIeM MUIEBOM 0€30MacHOCTH.

4.HyxiienHOBbIE KMCIIOTBI: COCTaB U cTpoeHne. CTpoeHne HykiaeoTH10B. CocTaB HyKJIEMHOBBIX KUCIIOT
(AHK, PHK). Posib HyK/I€HHOBBIX KHUCIOT B )KM3HEIEATEILHOCTH OPTaHU3MOB.

5.IIpon3BOICTBO OpraHUYECKUX BEIIECTB: NMPOU3BOACTBO MeTaHojIa, nepepaborka HepTH. [lommaTriien
KaK KPYTHOTOHHAXHBIN MPOJYKT XMMHUECKOTO Mpon3BoacTBa. [Ipumenenue stuiena. IlpousBoacTso u
[IPUMEHEHNE KayuyKa U pE3HHBI.

6.CuHTeTHYEeCKHE U MCKYCCTBEHHBIC BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHUeckoe MCIOIhb30BaHNE
BOJIOKOH. CHHTETHYECKHE IUIEHKU: HW30JSALUS JUIsl TPOBOJOB, MEMOpaHBI JUI ONPECHEHUS BOJBI,
3alUTHBIE TUIEHKU JUIs aBTOMOOWIJIEH, IUIaCTBIpH, XUPYyprudeckue TMoBs3KUM. HoBble TexHOIOrHH
TAJIbHENIIIETO COBEPILIEHCTBOBAHUS IIOJUMEPHBIX MaTEPUAJIOB.

7Ponb opraHmdeckoil XMMUU B pEIIEHUH NpoOjIeM >SHepreTuyeckod Oe30MacHOCTH, B Pa3BUTHUHU
MEIMIMHBI, CO3/IaHUU HOBBIX MaTE€pUaliOB, HOBBIX UCTOYHUKOB HHEPrUH (aJbTEpPHATUBHBIE HCTOUHUKH

DHEPTUN).

OK 01
OK 02
1K 4.2,4.3
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[IpakTuyeckoe 3ansaTHeNe12 PemmeHne NnpakTUKO-OpUEeHTHPOBAHHBIX 32IaHUI 110 COCTABJIEHUIO
XHMHUYECKHX peakumii

Periennie mpakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUH TI0 COCTABICHUIO XUMUYECKUX PEaKLUl, OTPasKaroluX
XUMUYECKYIO0 aKTUBHOCTh OPraHUYECKUX COCIMHEHUM B Pa3IMUHbIX cpeaax (IPUpPOIHBIX,
OMOJIOTMYECKUX, TEXHOTCHHBIX ).

CTpyKTypa U CBOMCTBA OPraHUYECKUX BELIECTB.

Pazgen S. KuneTnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMUYECKHX peakiuuii
Tema 5.1. OcHoBHOe cogepkaHue OK 01
Kunernyeckue Teopernueckoe odyuenue OK 02
3aKOHOMEPHOCTH =
1. Xumnyeckue peakunu. Knaccudukanus XUMUYECKAX peakiyii: mo (ha3oBOMy cOCTaBy (TOMOTCHHBIE U
[IPOTEKaHUsI XMMUYECKUX
— reTepOreHHbIe), [0 UCIOIb30BAHUIO KaTaln3aTopa (KaTaIMTHYECKUEe U HEKaTATUTUYECKHE).
P CKOpOCTb pEaKLny, €€ 3aBUCHMOCTh OT Pa3JInYHBIX (DaKTOPOB: IMPHPOIBI PEArHPYIONINX BEIIECTB,
KOHILICHTPALMM pearupyrolirx BeliecTs, TeMiepatypsl (npasuio Bant-I'odda), miomanu peakiuoHHoOH
[MOBCPXHOCTHU, HAJIMYMA KaTalnu3aTopa. Pomsp KaTaJIM3aTOpOB B IIPUPOAC U ITPOMBIIIJICHHOM
IPOM3BOJICTBE.
JHeprus akTUBallUU. AKTUBUPOBAHHBIN KOMILIEKC.
[IpakTnueckoe 3ansaTHeNe13 U3yyeHue 3aBUCMMOCTH CKOPOCTH XHMHMYECKOH peaKHH OT
KOHIIEHTPALMH PearupyloluX BelllecTB U TeMNepaTyphbl.
1. ((OHpGI[GJ'IeHl/Ie 3aBUCUMOCTH CKOPOCTH PCAKIHWH OT TEMIICPATYPLD». HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTHU
CKOPOCTH peakiuy OT TeMreparypbl. PacdeT sHeprum akTUBaIllUK PEaKIHH.
2.Pemienue MpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN HAa aHaIU3 (aKTOPOB, BIUSIONIMX HAa H3MEHEHHE
CKOPOCTH XUMHYECKOH peakinu.
Tema 5.2. OcHoBHOE coaep:kaHue
TepMouHaMIuecKie  Teopernyeckoe oGydenue OK 01
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3aKOHOMEPHOCTH
[MPOTEKAHUS XUMUYECKHUX
peakuuii. PaBHOBecue
XUMHYECKUX PEAKIUI

Kaccudukanusi XMMUYECKUX PEaKIUii: o TETUIOBOMY 3D (PeKTy (3K30TEpMHUUECKHE, YHIOTEPMUUYECKHE),
no obOpatumoctu (oOpatumble W HeoOpatumbie). TernoBbie 3(PQPEKTH] XUMHUECKUX PEaKIUi.
Tepmoxumuueckue ypaBHeHUus. OOpaTUMOCTb peakinii. XUMHUYECKOEe PaBHOBECUE U €r0 CMEIIEHUE M0/
neiicTBUEM Pa3NUYHBIX (PAKTOPOB (KOHLIEHTpAIMsl PEAareHTOB WM TMPOAYKTOB PEAKIMHU, IaBIICHHE,
TeMIepaTypa) AJsl CO3/1aHUs ONTUMAJbHBIX YCIOBHM MPOTEKAHUS XUMHUYECKHUX MPOIIECCOB.

[lorsitTie 00 »HTaMBIUU W SHTponuu. DHeprus ['md6ca. 3akoH ['ecca u cmencTBust 3 Hero. Ponb
CMEIIICHUS PAaBHOBECHSI B TEXHOJOTHYECKHUX MPOIECcCaXx.

HpaKaneCRoe 3anaTue Neld Biausinue PA3JINYHBIX (l)aKTOPOB Ha M3MCHCHHE PaBHOBECUHA

[Tpunuun Jle Illarenbe. BnusHue pasnuuHbiX (akTOpOB HA HM3MEHEHHE PABHOBECUS XUMHUYECKUX
[pEAKLIHIA.

3aKOH JIEHCTBYIOIIMX MAacC M KOHCTaHTa XHMHYECKOTO paBHOBecHs. PacueTbl paBHOBECHBIX
KOHI[CHTPAIIUH pearupyrouX BEIICCTB U MTPOYKTOB peakiuii. PacueTsl TerioBoro 3gdexra peakium.
PelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHwe npuHuuna Jle-lllarense pid
HAXOXJICHUS HAIpaBIICHUS CMCEIICHUS PaBHOBECHS] XHUMHYCCKOHW peaknud | aHaiuu3 (PaKTopos,
BIIMSIOIIMX HA CMEIIEHUE XUMHYECKOTO PAaBHOBECHSL.

[IpakTuyeckoe 3anaTue Nel5 U3ydeHnue BIusiHUS PA3JIMYHbIX (PAKTOPOB HA CMelleHHe

VccnenoBanue BIMSHUS U3MEHEHUSI KOHLIEHTPALMU BELLECTB, PEAKLIUU CPEeAbl U TEMIIEpaTypbl Ha
CMCIIICHNEC XUMHNYCCKOI'O paBHOBeCI/IfL

CpaBHEHHE MOJYUYECHHBIX PE3YyJIbTaTOB C TEOPETUUYECKH MPOTHO3UPYEMBIMHU Ha OCHOBE NpuHLUMa Jle
[MlaTenne.

CKOpPOCTh XUMUYECKON pEaKIIMU U XMMHUYECKOE pPABHOBECHE.

OK 02

Pa3zneJ 6.

I[I/ICl'lepCHble CHUCTEMBbI

Tema 6.1.

JlucniepcHbIe CUCTEMBI U
(bakTOpbI X
YCTONYUBOCTH

OCHOBHOE COoIEpPKaAHUEC

Teopernyeckoe o0yueHue

1. lucniepcusie cucteMbl. Komnouanpie cucteMbl. ICTUHHBIE PaCTBOPBI.

PactBopenne kak Qusnko-xumudeckuid mpoiecc. PactBopsl. CrocoObl MPUTOTOBJICHHUS] PACTBOPOB.
PacTtBopuMocTb. MaccoBast 0Jis1 paCTBOPEHHOTO BellecTBa. [IpenaensHo nomycrumple KOHUEHTPALMU U
WX UCIIOJIb30BAHUE B OIIEHKE SKOJOTMYeCKON 0€30M1aCHOCTH.

2.Knaccudukanus AUCIIepCHBIX CUCTeM 10 cocTaBy. CTpoeHue U (hakTopbl YCTOWYMBOCTU JAUCIIEPCHBIX
cucteM. Pacnio3HaBaHMe MCTUHHBIX PAaCTBOPOB, KOJUIOWIHBIX PACTBOPOB U TPyOOTUCTIEPCHBIX CHCTEM.
Ctpoenue Muueibl. PaccerBaHue cBeTa MNpU MPOXOXKIAECHUU CBETOBOIO Iy4YKa YEpe3 ONTHYECKU
HeoHOpOoAHYIO cpeny (dddexrta Tunmans).

OK 01
OK 02
OK 07
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IIpakTuyeckoe 3anaTue Nel6 Pemenne 3a1a4 Ha NpUroToBJIEeHHE PACTBOPOB.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33aHNUHN HA JUCIIEPCHBIE CUCTEMBI, UCIIOIb3YEMBbIE B
OBITOBOM M TPOHM3BOJICTBEHHOM NESATEIHHOCTH YEJOBEKA, C IMO3WIMH SKOJIOTMYECKO 0e30macHOCTH
[OCJIEICTBUM U TPAMOTHBIX PELICHUH NPo0IeM, CBSI3aHHbBIX C XUMHEH.

Tema 6.2. OcHoBHOe cogepkaHue OK 01
liccnenoBanue CBOACTB  [Ipakriueckoe 3ansitne Nel7 PacTBopbI OK 02
AUCIIEPCHBIX CHCTCM UL PacTBOpEI 3a1aHHOM (MOJIIPHOM ) KOHIIEHTPAIIUH (C MPAKTHKO-OPUEHTHPOBAHHBIMU BOITPOCAMH),
X HICHTHQUKALMY OIIpEICIICHUE CPEJIbl BOJHBIX PACTBOPOB.

IIpakTuyeckoe 3ansitue Nel8 HMcciiegoBanue qUCIEPCHBIX CHCTEM.

CBoIicTBa AMCIIEPCHBIX CUCTEM Pa3HbIX BUJOB: CYCIIEH3UH, IMYJIbCUH, KOJUIOMIHOTO PACTBOpA.

CpaBHEHHE CBOMCTB UCTUHHBIX ¥ KOJUIOMIHBIX PACTBOPOB, BBISIBICHUE OCHOBHBIX PA3IHUUil MEXKITY

HUMU.
Pasznen 7. KadecTBeHHbIe peakiii 00HAPYKeHHs] HEOPTaHNYeCKMX M OPraHMYeCKHX BellecTB
Tema 7.1. OcHOBHOe coJep:kaHue OK 01
Obuapysxenne IpakTryeckoe 3anaTne Nel9 KauecTBeHHbIE XUMHYECKHE PEAKIIUH, XapaAKTEPHbIE ISt OK 02
HCOPraHNHCCKIX 00HAPY:KEHHS] HEOPTAHHYECKHX BElIeCTB
KaTHOHOB U aHMOHOB

1.KavecTBeHHbIE XUMHYECKHE PEAKIINH, XapaKTePHBIE I 00HAPYKEHUSI HEOPTaHUYECKHUX BEIECTB

(kaTHOHOB M aHMOHOB). CocTaBieHUe YpaBHEHUH peakiuii oOHapyskeHus kKaTuoHOB [—VI rpynn u

AQHUOHOB, B T.4U. B MOJIEKYJIIPHOU U MOHHOH popmax.

2.Peakiun oOHapy>KeHUsI HEOPIraHUYECKHUX BEILECTB B PeaIbHBIX 00BEKTaX OKPYIKAIOIIEH Cpebl.
Tema 7.2. OcHoBHOe coJiep:kaHue OK 01
ObHapy:xeHue [IpakTnyeckue 3aHATHSA OK 02

OPraHN4Y€CKUX BCHICCTB
OTACIBbHBIX KJIAaCCOB C

M CITIOJIB30BaAHHEM
Kau4CCTBCHHBIX peaKI_[I/Iﬁ

1.KauyecTBeHHbIE XUMUYECKUE PEAKIINU, XapaKTEPHbIE 17151 OOHAPYKEHUS OTAEIbHBIX KJIAaCCOB
OpPraHUYECKUX COeTUHEHUN: (PEHONIOB, albIErHI0B, KpaxMala, YKCYCHOM KUCIOThl, aMUHOKHCIIOT H Jp.
2.JlenaTypanust OEJIKOB IPH HATPEBAHWH, IIBETHBIC PEAKIINU OEITKOB.

CocTaBieHHe KaUeCTBEHHBIX PeaKklUii OOHAPYKEHHS OPTraHUYECKUX COSIMHEHUN OT/IeJIbHBIX KJIACCOB.

[IpakTnyeckoe 3ansaTue Ne20 O0HapyKeHHE OPraHUYECKHX COeIMHEHHI 0TAeIbHBIX KJIaCcCOB.

OOHapyKeHrEe OPraHUYECKUX COEAMHEHUN OTJIENbHBIX KJIACCOB.
1. KauecTBeHHBIE pEAaKIIMK HA OT/IEIbHBIE KJIACCHl OPTaHUYECKUX BELECTBY.
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TexHnka 6€30MacHOCTH M MpaBwia pabOTHI (MMOBEICHUS ) B TaOOPATOPUH.

[IpakTyeckoe 3anaTHAN22

[IpoBeneHNe KaueCTBEHHBIX PEAKIIHii, UCIOIb3YEMBIX Il OOHAPYKEHHSI OPraHNYEeCKUX BEUIECTB 2

Pa3IMYHBIX KJIAcCOB: (EHOJIOB, aTbJICTUI0B, Kpaxmala, YKCYCHOW KUCIOThI, aMUHOKHCIIOT, OSJIKOB U JIp.

Ornucanune HaOMI0AaEMbIX SBJICHUI U COCTABIIEHUE XUMUYECKUX PEAKIIUN H/WIIH CXEM.

2. «KauecTBeHHBIN aHATTN3 OPTaHUYECKUX COCTMHEHUH 10 (PyHKIMOHAIBHBIM Tpymnnam». [IposeneHue

KaueCTBEHHBIX PEaKUUi, UCTIOIb3yEeMbIX JIJIsl paCIIO3HABAaHUS OPTaHUYECKUX BEUIECTB OTACIbHBIX

KJIACCOB IO (PYHKIIMOHATBHBIM TPYIIIIaM: Ha IPUMEPE aMUHOKHUCIIOT M KApOOHOBBIX KHCIIOT, CITUPTOB H

(beHomnoB, aabAETUAOB U KeTOHOB. Onucane Ha0Jt01aeMBbIX SIBJICHUM U COCTaBIEHUE XUMUYECKUX

CaKIUN W/UJIH CXEM.
[IpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (CoMepPKaHue MPUKJIATHOTO MOIYJIs1) 12
Pasgea 8. XuMmusi B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa OK 01
Tema 8.1. OcHOBHOe coiep:KaHue OK 02
OK 04

Xumust B ObITy U IIpakTuyeckue 3ansiTus Ne2l
[IPOU3BOJICTBEHHOU = = = OK 07

JKxonoruyeckas 0€30MacHOCTb MOCIEACTBHI OBITOBOM U MPOU3BOJCTBEHHON ACSITEILHOCTH YEIIOBEKA, 1 MK 4.2.4.3
NeSITENIbHOCTH YEJIOBEKa o . 2y

CBsI3aHHAs C IepepadOTKOM BENIECTB; MOUCK U aHAIM3 XUMHUECKOW MHPOPMALIUU U3 Pa3THYHBIX

MCTOYHUKOB (Hay4Has U yueOHO-HAy4YHas JIMTEpaTypa, CpeaCcTBa MacCOBOI HH(OPMAIIIH, CETh

WHTepHeT u apyrue).
Pasnen 9.1. UcciienoBanne 1 XUuMHYECKHH aHAJIN3 00beKTOB Onochepbl
Tema 9.1.1. OcHoOBHOE co/iepKaHue OK 01
OcHOBBI J1abopaTOpHOU [IK 4.2,4.3
[MPAKTUKHU B

JlabGoparopHas nmocyja U XuMuueckue peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepainuu. JlaboparopHoe
podeccHnoHaTbHBIX 1

00opyaOBaHuUE.
nmabopaTtopusix 1
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BbInonHeHne TUIIOBBIX PacyeTOB [0 TEMAaTUKE SKCIEPUMEHTA (BBIXOA MPOAYKTA peakluH, Macca
HAaBECKU, 00BEM PACTBOPUTEIIS).

O0paboTKa JaHHbIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHNUE CPEAHEr0 3HAUEHUS
OKCIICPUMCHTAJIbHBIX JJAHHBIX, HOFpeH_IHOCTI/I).

[IpencraBiaeHne pe3ybTaTOB HKCIEPUMEHTA B pa3anuHoi ¢popme (Tabauna, rpaduk, oTyeT, JoKIas,
[pe3eHTALMS).

Tema 9.1.2.
XUMHAYECKUU aHaInu3
Mpo0 BOJIBI

OcHOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

Knaccudukanus npod BoJbI 10 BUAY U Ha3HAUYEHUIO, UCXOS U3 €€ XMMHUECKOTO COCTaBa.
OpraHojenTuYecKrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTB) BO/IbI. KHUCIIOTHOCTD 1
[Ie7I04YHOCTh BOJBL. pH cpenbl u MeTo bl ee onpeaeneHus. JKecTKocTh BOJBI K METO/IbI €€ OTpeIe/ICHUS.
CyIIHOCTh METOJ1a TUTPOBaHUS. BUJIbI )K€CTKOCTH BOJIbI (BpeMEHHAs M MOCTOsIHHAS ). JKeCTKOCTh BOJIbI
KaK MPUYMHA BBINAICHUS OCAIKOB WJIH 00pa30BaHuUs COJICOTIOKEHUHN, UMEIOIIUX MECTO B OBITY U Ha
[IPOU3BO/ICTBE.

CocraB coeil, BbI3bIBAIOLIUX )KECTKOCTh BOJIbl. XMMUYECKHE MTPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh
BOJIbl. Y PaBHEHUS XUMUYECKUX PEAKIIUM, WIUTFOCTPUPYIOMIUX MPOLIECCHI, TPOUCXOIAIINE TTPH
YCTPAHEHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM JKeCTKOCTH OBITOBBIMH U XMMHUECKUMHU CIIOCOOAMH.
CriocoObl yCTpaHEHUS TIOCTOSIHHON )KECTKOCTH.

IIpakTyeckoe 3ansaTue Ne23

CriocoObl BeIpaXKEeHUs KOHIIEHTPALMU pacTBOPOB: MaccoBas JI0J1s1 pACTBOPEHHOT'O BEIIECTBA, MOJIIpHAs
1 MOJISUIBHASI KOHIEHTpanuu. Tutp pacrBopa.

PerreHne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA pacdyeT KOHLICHTPALUK
3arpsi3HAIOIIMX BEIIECTB U UX CPAaBHEHUE C MPEENIbHO 10NMycTUMbIMH KoHUeHTpauusamu (ITIK).

lccnenoBaHre XUMUYECKOTO COCTaBa MPoO BOJIBI.

[TpakTrueckast pabota «O4nCTKa BOJIbI OT 3arpsA3HEHUI».

lcnionp30BaHre METOJI0B (PHIIBTPOBAHUS U aICOPOIIUU JIJIsl OTIENICHUS 3arPSI3HEHHI B UCCIIeIyeMOn
poOe BOJIbI. BEIOOP MeTO/1a OUMCTKH B 3aBUCHMOCTH OT BUJIa 3arpsi3HeHus. CpaBHEHHE

A (HEKTUBHOCTH Pa3TUYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBUSX (B JTa0OpAaTOPUH, B TIOMAIITHUX
U TIOJICBBIX YCIJIOBHSIX )

Ilpaktuyeckas pabora

«Onpenenenue pH BobI U €€ KHCTTOTHOCTHY.

Omnpenenenue pH cpeapl ¢ MOMOIIBI0 YHUBEPCATBLHOTO HHAMKATOpa. Vcronbp30BaHle TUTPOBAHUS ISt
ompeieNeHusT KUCIOTHOCTH. OnpeieneHne o0Ieil KUCIOTHOCTH BOJIBI, pacyeT CBOOOTHOM

KucIoTHOCTH. Onpeaenenue ob1eit 1 cBo0o1HOM menoyHocTH. CocTaBiIeHNe YpaBHEHUH peaKIuid,

OK 01
OK 02 OK 07
1K 4.2,4.3
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[IPOTEKAIOIUX IPU ONPEIEIEHUU KUCIOTHOCTH/ IEJIOYHOCTH MPOO BOJBI. Y CTAaHOBJIEHUE CIIOCOOOB
MCTIOJIb30BAaHUS HCCIIETOBAHHBIX MPOO BOJBI B )KU3HEACATEIHHOCTH YEJIOBEKA, HA OCHOBE MOJIy4YEeHHBIX
TAaHHBIX O COCTAaBe.

«Ormpenenenne KecTKOCTH BOBI U CIIOCOOBI €€ YCTPaHEHUSD.

Crioco0Obl yCTpaHEHHs BCEX BUOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa coJiell kecTkocTH. Perenue
HKCIIEPUMEHTAIBHOM 3a/1a4i Ha BbISIBIIEHUE BPEMEHHOM U MOCTOSIHHON KEeCTKOCTH BObI. O1eHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB KECTKOCTH B JOMAIIHUX YCJIOBUSX.

Ketice (¢ yueToM Oyayieil mpodeccuoHanbHOM NesITeTbHOCTH) Ha aHAINW3 WH(POPMAIIUU O
[IPOU3BOACTBCHHON EATEIBHOCTH UENIOBEKA, CBA3aHHOH ¢ IepepabOTKOM U MOydeHUEM BEIECTB, a
TaKXe C IKOJOIMUECKON Oe3011aCHOCTBIO.

3amuTa keiica: [IpeacraBiieHue pe3yabTaTOB pellieHUs] KEHCOB (BBICTYIIJICHUE C IPE3CHTAIMEN )

nhepeHIIMpPOBaHHbIN 3a4eT

Bcero

117

25




3. YcjoBus peajqu3anuu NporpaMmsl 001eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpebdoBaHUs K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneyeHU o

Jis  peanu3anyi  TPOTPaMMbl  TUCHUIUIHHBI  JOJDKHBI  OBITH  MPETYCMOTPECHBI
CIIeyIOIIKe ClelaIbHbIe MOMEIICHU: YUYeOHbI KaOMHET XUMHUHM W/WIH Y4eOHON XMMHYECKON
naboparopuu.

O6opynoBanue yueOHOro KabuHeTa (HarjIsqHbIe OCcOOMs ): HaOOPHI MAPOCTEPKHEBBIX
MOJIENIEN MOJIEKYJ1, MOJIEIHN KPUCTAIIMYECKUX PEIETOK, KOJJIEKIIUHU ITPOCTHIX U CI0XKHBIX BELIECTB
W/WIM KOJUIEKLIUU TOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHUHEpajoB, Tadnuia MeHnaesneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpencrBa OOy4dEHMs: KOMIIBIOTEP C YCTPOMCTBaAMM BOCIPOM3BENEHUS
3ByKa, IPUHTEP, MYJIbTUMEINUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-TIPe3eHTEP
JUISL IPE3EHTALUM.

Ob6opynoBanue 1abopaTopuud U pabOYUX MECT JIabOpaTOpPUHU: MEH3YpPKH, MHUIIETKH-
KareIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYIIbI, TPEIMETHBIC U TIOKPOBHBIC CTEKJIA, IJIAHIIICTHI JIsI
KaleJbHBIX Peakiuii, punpTpoBagbHas Oymara, IpOMbIBAJIKH, CTEKIISIHHbIE TPOOUPKHU, PE3UHOBBIE
poOku, (HoHApUKH, HAOOP PEAKTHBOB, CTEKIISTHHBIC MMAJOYKH, ITATUBBI I MPOOUPOK; MEPHEIC
UWIMHIPBI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JIeIUTeNbHbIe HumuHapudeckue (50-100 mur), cTynku
¢ mecTukoM, (GaphopoBbIe YAIIKH, MUHIETHI, PHIBTPHI OyMaXKHBIE, BaTa, MapJis, YaCOBBIE CTEKJIa,
ANEKTPOIUIUTKH, JIAOOpATOPHBIE IITATUBBL, CIIMPTOBBIC TOPENKH, CIUYKHU, TPUOOP AJIS MOTYYCHUS
ra3oB (WiM npoOUpKa € Ta300TBOJHON TpyOKo#l), Aepxkarenu s NPOOUPOK, CKISHKH JUIs
XPaHEHHS PEaKTUBOB, Pa3gaTOUYHbIC JIOTKH;, XxuMudeckue crakanbl (50, 100 u 200 mu); mmarenu;
MUHIIETHI; TUTEIbHBIC IIMIIBI, CEKYHAOMEpHI (Taiimepsl), MepHbIe mpooupku (Ha 10-20 mu) u
MepHbIe KoobI (25, 50, 100 u 200 M), BoasHas OGaHsl (MJIM TEPMOCTAT), CTEKIISTHHBIC MMaJIOYKH;
KoHu4eckue Koaobl s Tutpoanus (50 u 100 mi1); MHAMKATOPHBIE MTOJIOCKU AJ1s onipeaeneHus pH
Y CTaHJapTHAasi MHIMKATOpHAs IIKaa; YHUBEPCATbHBIN HHAUKATOp; muneTku Ha 1, 10, 50 mn (wiu
no3atopbl Ha 1, 5 u 10 mut), GropeTku JJis TUTPOBAHUA, MeIUIMHCKUE mnpuilbl Ha 100-150 mur,
nabopaTopHble W/UIK aHATUTUYEeCKHe Bechl, pH-MeTpsl, cymmnbHbIi mKkad, u ap. maboparopHoe
obopyioBaHue.

3.2. WNndopmannonHoe odecnevyeHne peajsu3annu NporpaMmsbl

OcHoBHas JInTEepaTypa:
1. Xumus ans npodeccuili M CHEIUAIBHOCTEH COLIaJbHO-KOHOMHUYECKOTO U TYMaHHTApHOTO
npodueit: ['abpuensia O.C. : Yuebnuk. - M.: Axanemus, 2022
JlonoiHUTeIbLHAS JJUTEpaTypa:
YueOHas auTeparypa
2. Xumus: yueOHHK JUIsl cpeHero mpogeccuoHanbHoro oopasosanus /1O. A. Jlebenes, I'.
H. ®anees, A. M. T'onry6es, B. H. lllanosai; mox o6mieit pexakmueii I'. H. ®daneesa. - 2-¢ u3j.,
nepepab. u gorn. - Mocksa: M3natensctBo FOpaiit, 2024
HNHTepHeT-pecypcen:
3. KoHienuuu cOBpEeMEHHOTO €CTECTBO3HAHUS: DIEKTPOHHBIN ydueOHUK ApyueB A.A. u Ap.
otwu. caiir. - http://nrc.edu.ru/est
4. Caiit, comepKaluii OTKPBIThIE yUeOHUKHU MO0 €CTECTBEHHOHAYYHBIM AUCIMITINHAM: O(HUII. CaMT.
-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. KoHTpoap H OIleHKa Ppe3yJbTaTOB OCBOCHHS 00meo0pa3oBaTeIbHOM
AUCHUILINHBI

KoHTpons u omeHka pe3ynbTaToB OOy4YCHHs OCYIIECTBISETCS IpenojaBaTeieM B
IpoLecce MPOBEACHUS MPAKTUUYECKUX 3aHITHH U J1a0opaTOPHBIX pabOT, TECTUPOBAHMS, a TAKXKe
BBITOJIHEHUS 00yYaIOIIUMHUCS UHANBUAYAIBHBIX 3aJaHU/, TPOEKTOB, UCCIIE0BaHUN. Pe3ynbTaThl
o0OydeHusi OMpEeeAoT, YTO OOydJaroImuecs JOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH MO
3aBEpUICHUH U3YUYEHUS UCLUIUIMHBIL.

Hns  ¢dopmupoBaHusi, KOHTPOJSI W OLEHKH pE3yJbTaTOB OCBOCHUSA yueOHOMU
JUCHUIUIMHBL HCIOJBb3YEeTCSd CHCTEMa OIICHOYHBIX MEPONPUSTHM, MpeacTaBisfomas coboi
KOMIUIEKC ~ y4eOHBIX  MEpOINpPHSITHH, COIJIACOBAHHBIX C  pe3yjibTaTaMH OOy4eHUs W
chopmynupoBaHHbIX ¢ yuetom @I'OC COO (mpeameTHbie pe3yabTaThl o aucuurumae) u ®I'OC
CIIO.

Monyas / Paznen /

Ne Tema Pe3yabTar o0yuenus OueHoyHble MEPONPUSITUS OK

I |OcHoBHOI MOxYJIB

1 DopMyJIpoBaTH 6a30BbIe
Pasien 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
PJIEMEHTOB U COOTBETCTBHHU CO CTEIICHBIO  [XMMUYECKOH CBSI3U».
[pupoaa OKUCJICHUS XUMHYCCKUX 2. 33[{31{1/1 Ha COCTaBJICHUE
XUMHYECKOM CBS3U DJICMCHTOB, HCXO U3 XUMHUUYECKUX (bopMyJI JBYXaTOMHBIX
BAaJICHTHOCTH U coeTMHEHM (OKCH/IOB, CYTh(HUIOB,
DIIEKTPOOTPULATEIIEHOCTH CUJPUIOB U T.IL.).
1.2 |[leproanyeckuii XapaxTtepruzoBaTh xumMudeckue [[[pakTHKo-OpueHTHPOBAHHEIE OK 01
3aKOH U TabIuIa DIIEMEHTHI B COOTBETCTBUH C UX [TEOPETUUECKUE 3a[aHUs Ha OK 02

/I.1. MenneneeBa  [OJIOKEHHUEM B IIEPUOINYECKOM[XaPAKTEPU3ALUIO XUMUYECKUX
CHUCTEME XUMHUYECKUX HIIEMEHTOB: «MeTandeckue /
hiemenToB J[.M. MenzeneeBa [HeMeTaIJIMUECKUE CBOMCTBA,
PIIEKTPOOTPHULIATENIEHOCTD U
CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
SJIEMEHTOB B COOTBETCTBHE C UX
DIIEKTPOHHBIM CTPOEHUEM U
[TOJIOKEHUEM B IEPHOIUUECKON
CUCTEME XMMHUUECKUX JIEMEHTOB
J[.1. MenneneeBay.

27



2 |Pasmen 2. CocTaBJjsTh ypaBHeHusi 1 [KoHTpoabHas padora «CTpoeHHe
XuMHu4ecKkue CcXeMbl XUMIYECKHX PEAKIHii BeIeCTBA 1 XUMHUYECKUE
peakuuu peaKium»

2.1  |Tunel xumuyeckuX |COCTaBISATh pEaKIUH 1. 3aga4n Ha COCTaBIICHNE

peaxkiui

COCIMHEHMSI, PA3JI0KEHUS,
oOMeHa, 3aMeILeHNs,
OKHCJIUTEIBHO-
BOCCTaHOBHUTEIIbHBIC PEAKIHU H
peakiun
KOMILJIEKCOOOpa3oBaHus (Ha
prUMepe THAPOKCOKOMILICKCOB
ATIOMHHHS U ITHHKA) C
Y4acTHEM HEOPTaHUUECKUX
BCIIICCTB

YpaBHEHUH peaKLUil:

- COCJIMHEHMSI, 3aMETIICHUS,
pasnokeHus, OOMeHa U Peakuii ¢
Y4aCTHEM KOMITICKCHBIX
coeTMHEHMH (Ha mpuMepe
TUIPOKCOKOMIUICKCOB aJIIOMUHUA U
[MHKA);

- OKHCITUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C
MCTIOJIb30BaHUEM METOIa
HIICKTPOHHOTO OayiaHca;

- C YY4aCTHEM KOMILTIEKCHBIX
coeMHEHMH (Ha mpuMepe
'HIPOKCOKOMILJIEKCOB ITHHKA
QTIOMHHHSA ).

2. 3amaun HA pacueT
KOJIMYCCTBCHHBIX XapaKTCPUCTUK
[POIYKTA PEAKIIUH COCTHHCHUS,
MacCcOBOW MIJIM OOBEMHOM JI0TH
BBIX0JIa TPOIYKTA PEAKIINU
COCJITHEHUSI OT TEOPETUUECKH
BO3MOYKHOTO; 00BEMHBIX
OTHOIIICHUH ra3os.;
KOJIMYCCTBCHHBIX XapaKTCPUCTUK
MCXOJIHBIX BEIIECTB U MPOTYKTOB
peakiuu; Macchl (00beM,
KOJINYECTBO BEIIECTBA) MPOAYKTA
peaKImu, eciid OAHO U3 BEIIECTB
TaHO B BHJIE PacTBOpa €
OIIpeIeTICHHOM MacCOBOH noeit

PAaCTBOPCHHOT'O BCIICCTBA.
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2.2

DIIEKTPOIUTHYECK
ast TUCCOLMAIUS U
MOHHBII 00OMEH

CocTaBisITh ypaBHEHHUS
XUMUYECKUX PEaKINH
WOHHOT'O 0OMEHA C y4acTHEM
HEOPraHMYECKUX BEIIECTB

1. 3aganusg Ha cocTaBlIEHHUE
MOJICKYJISIPHBIX 1 MOHHBIX
peaKuuii C y4aCTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHUM U COJICH,
MOHHBIX PEaKLUi TUApOIn3a
COJIEH, yCTAaHOBJICHHE U3MEHEHUS
KHCJIIOTHOCTH CPEJIbL.

2. JlJabopaTopHas pabora
«Peakuuu ruiponnszay.

3 |Pasmen 3. UccaenoBatb crpoenue u  [KonrposbHas padora
Crpoenue u CBOlicTBa «CBOMCTBa HEOPrAaHHUYECKUX
CBOMiCTBA HEOPraHU4YeCcKMX BellecTB [BEIeCTB)»
HEOPraHN4YecKux
BellleCTB

3.1 Knaccudukamnus, |KmaccudumupoBaTth 1. Tect «HomeHknatypa u OK 01
HOMCHIKJIATYPA M [HEOPTAHHIECKHE BEIECTBA Bjyyaspanye HeOpraHHUECKHX
CTpOCHUE COOTBETCTBHUU C UX BEIeCTB HCXOIA U3 HX
HEOPraHUYECKUX |CTPOCHHUEM HMIECKOH (hOPMYTBI HITH
BCIICCTB COCTaBJICHUE XUMUYECKON

(bopMyJIBI HCXO/S U3 HAa3BaHUS
BEILECTBA 10 MEXAYHAPOAHOU
VI TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaym Ha pacueT MaccoBOi
oMM (MacChl) XUMHYECKOTO
hIIeMEHTa (COeIMHEHNS)B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aaHus 10
KJ1accu(PUKaIKi, HOMEHKIIAType
1 XUMUYECKUM (hopmyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. [IpakTudeckue 3a1aHus Ha
ONpeIeTICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM
CBSI3W U THTIA KPUCTAIUTMYECKON

pELIETKY.
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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 MTPOMBIIIIJICHHBIX CITIOCOO0B
CBOMCTBaMH [10Jy4YCHUS.

4  |Pa3nen 4. UccaenoBarb cTpoenue u  |KontposabHasi padora
CtpoeHue u cBoiicTBa opranuyeckux («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
peakuyil, WIUTIOCTPUPYIOIIHUX
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 €r0 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 [T epmoaunamuyec |MccnenoBars BIUSIHUE 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 CMELIeHHE ((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 - HccnenoBanue IuCEpPCHBIX
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
kaTroHOB [-VI rpynn u aHnoHOB,
B T.4. B MOJIEKYJIIPHOW U HOHHOM
dbopmax.
7.2 |OGHapyxeHHE WccnenoBarh kauecTBeHHbIE |1. JlTabopaTopHas 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 3a1aHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxkuuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHEHUH.
8 [Paznea 8. OueHuBaTh NOCAEACTBUSA [3alIUTa Keiica (C y4eToM
XuMmusi B ObITY U [OBITOBOM U Oyayueil npogeccuoHAIbHOM
MPOU3BOJCTBEHH (POM3BOACTBECHHOM NeATeJbHOCTH)
011 1esITeJIbHOCTH [1eATeJJbHOCTH YeJI0BeKa C
yeJioBeKa MO3MIHIA IKOJIOTHYEeCKO
0e3onacHoCTH
Xumust B ObITy 1 |OLEHUBATH TIOCIEACTBUSA  |Keiic (c yaeTom Gyymeit OK 01
MPOU3BOJICTBEHHO |[OBITOBOM U NpodeccHoHaTbHOI OK 02
W EATEIbHOCTH  |[IPOU3BOJICTBEHHOM esTenbHOCTH) Bo3MoKHbIE 8§ 8‘71

qCIIOBEKaA

IeSTEILHOCTH YEJI0BEKA C
MO3UIINN DKOJIOTUYECKON
0€e30IMacHOCTH

TEMBI KEHCOB:

1. [Torenuienue kImmara u
BHICBOOOK/ICHHE I'a30BbIX
THIPATOB CO THA OKEaHa.

2. Bynyniie matepuaisl st
aBHMa-, MallIMHO- U
MPUOOPOCTPOCHUS.

3. HoBble MaTepuaitsl Juist
COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

PaCTUTCIILHBIX MTPCIIapaToB.
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9.1

Pa3nen 9.1. WureprnpeTuposath 3amura yueGHoO-
Hccaenopanne u NAMUIECKHE MPOMECCHI M 1y o renoBaTeIbCKOr0 MPOEKTA
XHMHYECKH i ABJIEHHs! B GHochepe (c yueTom Oymymieit
aHaJn3 00beKTOB npogdeccuoHaAILHOM
ouochepbl nesiTeJIbHOCTH)
9.1.1 |OcHoBBI BrimonHsaTs nonHb uk (1. JlabopatopHas pabota OK 01
nmabopaTopHOM AKCIIEPUMEHTAIBHOTO «OcHOBBI Ta0OPATOPHOI
NPaKTUKU B WCCIICIOBAHHMSI C [PAKTUKI.
NpopEeCCUOHATIBH  |COOITIOICHUEM TTPaBUII 2. TuroBsIe pacyeTsl 1O
bIX JTAOOPATOPHSIX |0€30IIACHOTO OOpAIEHHsI C  [TEMATHKE SKCIIEPUMEHTA.
BEIICCTBAMH U 3. 3aaun Ha BBEIYUCIICHHE
1abopaTOpHBIM CpeIHEr0 3HAaYCHUS
00opyoBaHEM HKCIICPUMCHTAIbHBIX JaHHBIX,
MOTPEIITHOCTH.
4. IlpencraBneHue pe3yibTaToB
DKCIIEPUMEHTA B Pa3INYHOU
dbopme (Tabnuia, rpaduk, OTYET,
TOKJIQJT, TIPE3CHTAIINS).
9.1.2 (XumMuueckuii Hccinenosats xumuueckuii (1. Tect «CBolicTBa U cocTaB OK 01
aHaJIU3 P00 BOJIBI [COCTAB MPOO BOIBI BOJIBIY. 8§ 82
7

2. 3amanne « XMMHYECKUI
COCTaB BO/IbI, THIT BOJIBI U
CIIOCOOBI €€ IPUMEHEHUS (C
MCTIOJIb30BAHUEM HOPMATHBHBIX
TOKYMEHTOB).

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUYECKHE 3aJJaHNs Ha
COCTaB BOIbI M CITOCOOBI
BBIPKEHHS KOHIICHTPAIUA U
repecyeT KOHLEHTpaIuii (¢
MCTIOJTb30BaHUEM HOPMATHBHBIX
TOKYMEHTOB).

4. JlJaboparopnast pabota Ha
BHIOOD:

- OuncTKa BOJIBI OT
3arpsA3HCHUM;

- Onpenenenue pH Boabl u ee
KHCIIOTHOCTH;

- OnpeneneHue )KeCTKOCTH BOJIbI
1 CIIOCOOBI €€ yCTpaHEHUSI.
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9.13

XuMHUecKuit
KOHTPOJIb KAYECTBA,
MPOAYKTOB
MATAaHUS

ccnenoBath XUMHUECKUNA
COCTaB MPOYKTOB MUTAHUS

1. Tect «Oprannueckue u
HEOpPraHMYECKUE BEIECTBa,
BXOJISIIIME B COCTAB IPOJTYKTOB
TUTAHUSD).

2. [IpaKTHKO-OpUEHTUPOBAHHBIC
3aJJaHHs 110 KYJIMHAPHOM
TEMaTHKe.

3. JJabopatopHas pabora (Ha
BHIOOD):

- OOHapyXeHHEe HUTPATOB B
POJAYyKTaX MUTAHUS;

- HccnenoBanue NpoIyKTOB
MMUTAaHUS HA HAIWYKE YTIICBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJIMYUE YTIICBOJIOB
(kpaxmaul, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

914

XMMHUYECKUN
aHaJIN3 Poo
[IOYBEI

UccienoBaTh XUMHYECKUN
cOCTaB IIPOO MOYBBI

1. TecT o TemMe « XUMUUYECKUIT
COCTaB HEOPTaHUYECKHUX H
OpraHUYECKUX YJIO0OPCHHID.

2. 3ananue «B3aumocBs3b
COCTaBa MOYBBI, TUII TTOYBHI U €€
HA3HAYCHUS.

3. JlabopaTopHas pabora (Ha
BHIOOD):

- ObOHapyxeHue
HEOPraHNYECKUX ITPUMeECE B
Mpo0ax MOYBHI;

- Onpenenenue pH BonHON
BBITSKKU TIOYBBI, €€
KHUCIOTHOCTH U ILEIOYHOCTH.

OK 01
OK 02
OK 07
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1.5 UccnenoBanue VccnenoBaTh XUMUYECKUI
00BEKTOB cocTaB 00bEKTOB OHochepsl
ourochepsl Ha IPUMEpPE MPOIYKTOB

MUTAHUS, BOJBI M TIOYBbI
1K 4.2,4.3

'YueOHO-UCClIeI0BATEIbCKHUI
MIPOEKT B 00JIACTH UCCIICIOBAHMS
00BbEeKTOB OHOChepHI.
Bo03MOXHBIE TEMBI IPOEKTOB:
1. UccaemoBanue cocTaBa
MHUHEPAIbHON BOJBI U
PEKOMEH/IAllNU TIO e¢
HCII0JIE30BAHUIO.
2. UccrenoBanue
pa3pyIIAOIIETO ACHCTBUS
[PUPOTHOM BOJBI HA
CTPOUTEIILHBIE MaTEPHAIIBI.
3. CocTaBiieHHE MMPOEKTA
[[BETHUKA/Oropoja/caia B
3aBHUCHMOCTH OT COCTaBa
MPOaHATM3UPOBAHHBIX TIOYB.
4. CocraBicHHE
cOaIaHCHPOBAHHOT'O MEHIO Ha
NeHb (HEENI0) B 3aBUCUMOCTH
OT COJICPIKAHHUSA XUMHYECCKUX
MaKpO ¥ MUKPOJJICMEHTOB B
MPOIYKTaX MUTAHMUSL.
5. MccaemoBanne kayecTBa
MU THEBOU BOJIEL.
6. MccnenoBanue mpoo
BOJIOITPOBOAHOM BOJbI HA
MpeIMeT YCTpaHEeHUS
PKECTKOCTH.
7. YcTpaHeHUE )KeCTKOCTH BObI
B CEIILCKOXO03SMCTBEHHOMN
eATEILHOCTH.

OK 01
OK 02
OK 04
OK 07
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