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Pabouas mnporpamma y4eOHON JUCUUIIMHBI pa3paboTaHa Ha OCHOBE
pekomenaoBanHoit ®I'BOY [AIIO MPIIO mnporpammsl o0iieo0pa3oBaTenbHON
y4eOHOU JUCUUIUIMHBL «XHUMHS» Uil Tpo(ecCHOHAIBHBIX 00pa30oBaTEIbHBIX
opranuzauuid. Opranuzanusa-pazpadoruuk: AHIIOO «CouyuHckuil — Komemx
yIPaBICHUS.

Pabouas mporpamma pa3paboTraHa Ha ocHOBE TpeOoBaHHil DenepaibHOro
I'ocynapctBennoro OOpazoBarensHoro Cranjmapra mo crneuuanbHocTH 43.02.16
TypusM © TOCTENPUHUMCTBO (yrBepxaeHHsiM [Ipukazom MuHuUCTEpCTBa
oOpazoBanuss U Hayku P® ot 12 nekabpss 2022roma Ne 1100), a Ttaxxke B
cootBeTcTBUM ¢ pekoMeHaanussMu ®YMO no YITIC 43.00.00

CopeprxaHue mporpaMmbl peain3yeTcsl B MPOLECCe OCBOCHMS CTyAEHTaMU
OporpaMMbl TMOJTOTOBKHM CHEIMATMCTOB CPEJHEr0 3BeHa IO CHEUUaIbHOCTH
43.02.16 Typusm u TOCTENPUUMCTBO Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHMUs.

[Iporpamma paccMoTpeHa Ha 3acelaHUM MeIarornyeckoro CoBeTa KojuieKa
U YTBEPKJICHA IPUKa30M AupekTopa kotemxka Ne 11 mapra 2024r.
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1. O0mas xapakrepucTHKAa NPUMEPHOii padoueii MporpaMMbl
001Ieo0pa3oBaTeIbHOM JTUCHMILIMHBI « X MMHUS»

1.1. MecTo OMCUMIVIMHBI B CTPYKType OCHOBHOIl npodeccHOHAJIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

OO6mieoOpa3oBaTenbHas AUCIHUIUIMHA «XUMUS» SABISIETCS  00s3aTENbHOM
yacTbl0  0OHIe00pa30BaTEIbHOrO ILMKJIAa 00pa3oBaTENbHOW MPOrpaMMbl B
coorBerctBun ¢ @DI'OC CIIO mno creyuarvnocmu 43.02.16 Typusm u
20CMenpuUMCcmeo

TpynoeMKoCTh AUCIUTIIUHBI «XUMUS» Ha YIITyOJIE€HHOM YPOBHE COCTaBIISICT
144 gaca, u3z xotopbix 102 yaca — 6a3oBbIii Moaynb (7 pasnenoB) U 42 daca —
OpUKIAIHON MOaynb (2 paszaena), BKIIOYAIOIMIUN MPaKTHKO-OPUEHTUPOBAHHOE
CoJIep>KaHMe, YCuUiuBaroliee MNPOPUIbHYIO COCTABISIOMIYI0 1O KOHKPETHOM
npodeccuu Uiv CrelnaIbHOCTH.

[TpuknanHoli MOayNb BKIIOYAET JaBa pasnena. Pazmen 8§ «Xumwus B ObITY U
POU3BOJCTBEHHON  JEATENIBHOCTH  YEJIOBEKa»  pealu3yeTcss  JJisa  BCexX
npodeccuii/cenuaibHOCTE Ha MaTepHraie KeMCOB, CBA3aHHBIX C IKOJIOTHYECKOM
0€30MacHOCThI0 M OILICHKOW TIOCJICICTBUH OBITOBOM W  IIPOU3BOICTBEHHOM
NEATeNIbHOCTH, TIO0 OTpacisaM Oyaymied mnpodeCcCUOHATBHON — JeATebHOCTU
00yJaromuxcs.

Tematuka pazznena 9 Bappupyercs 1Mo 00beKkTy Oyayiiel mpodeccruoHaIbHOMN
NEeATENIbHOCTU CTYAEHTOB

1.2. e 1 mu1aHupyeMble pe3yJibTaThl 0CBOCHHUS TUCHUIIINHBI
1.2.1. llean v 3aga4y TUCHUILIMHBI

@opMHUPOBAHUE Yy CTYJICHTOB XHUMHYECKOW COCTABJISAIOIIEH €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa KAaK OCHOBBI MPUHATHUS PELICHUW B JKU3HEHHBIX H
IPOU3BOACTBEHHBIX CUTYalLIUSIX, OTBETCTBEHHOI'O MOBEJACHUS B PUPOJHOM Cpelie.

3anaun TUCHMILVIMHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, HEeIIOCTHOW HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUETH MO XUMHYECKUM (QopMmynaM H
YpPaBHEHHUSIM XHUMHUYECKMX pEaKlHil, IJIAHUPOBATb U  HUHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKA MPOBEICHUS XUMUUYECKHX JKCIEPUMEHTAIBHBIX
MCCJIeIOBaHMI C COOJIO/IEHNEM TPaBII 0€30MMaCHOTO OOPAIICHHS C BEIECTBAMH U
1a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTb yMEHUS AaHAIU3UPOBaTh, OILICHUWBATh, MPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh MH()OPMALIMIO XUMUUECKOTO XapaKkTepa U3 pa3indHbIX
HMCTOYHUKOB;

5) cdhopMupoBaTh  yMEHHS  IPOTHO3MPOBATH  TOCJIEACTBHS  CBOCH
NEATeNIbHOCT U XUMHYECKUX MPUPOAHBIX, OBITOBBIX U TMPOU3BOJACTBEHHBIX
IIPOLIECCOB;



6) chopMHpOBaTH MOHUMAHUE 3HAUMMOCTH JOCTHKEHUN XMMHUYECKON HAYKH
Y TEXHOJIOTUH AJI pa3BUTHS COLIMAILHON M MPOU3BOJCTBEHHOM cdep.
1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 001Ie00pPa30BaTEIbLHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pPe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatp
CTIOCOOBI pelICHHUS
3amaq
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUUHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIUTAHMSI:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHME IIEHHOCTH MaCTEPCTBa,
TPYAOJIIO0HE;

- TOTOBHOCTh K aKTUBHOM JCATEILHOCTH TEXHOJOTHYCCKOU M
COIMAJIBHOW HAIMpPaBJICHHOCTH, CIOCOOHOCTh HMHHUIIUHPOBATH,

IJIaHUPOBATh n CaMOCTOSATCIIBHO BBITIOJIHATH TaKyIo
NEeSITeTbHOCTB;
- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHATHHON
NESITENHHOCTH,
Osiaanenue YHUBEPCAIbHBIMHA yueOHbIMU

IMO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

a) 0a30BbIe JIOTMYeCKHe AeHCTBUA .

- CcaMOCTOATeNbHO (OPMYIUPOBATH M  AKTYaIU3HPOBATH
po0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK UM OCHOBAHUS JUIS
CpaBHEHUS, Kaccu(pukanuu u 0000IICHUS;

- OMNpeAeNsaTh LEeNHU JAeATeIbHOCTH, 3aJaBaTh HapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU u IIPOTUBOPECUMA B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JCATCIBbHOCTb, OLCHHBATH
COOTBCTCTBUC  PE3YJIBTATOB OeIAaM, OLCHUBATL PUCKH
MOCHEACTBUMN JeATEIbHO CTH,

- pa3BHBATb Kp€aTUBHOC  MBIINUJIICHUEC IIpU  PCHICHHH

YKHU3HEHHBIX IIPO0JIeM
0) 0a30BbIE MCCJIEA0BATENAbCKHE AeHCTBHS:

- BJAJIETb CHUCTEMOM XMMMUYECKHX 3HAHUMH, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONIUE TOHATUS (XUMHUYECKUW DIIEMEHT, aToM,
3IIEKTpOHHAast 000JI0YKa atoma, s-, P-, 0-3JeKTpoHHBIE OpOUTAIH
aTOMOB, WOH, MOJICKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIATENHBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00beM, YriaepoaHbIN
CcKeneT, (yHKIMOHAIbHAs TpyIMa, paadKall, HU30Mepusi,
W30MEpbI, TOMOJIOTHYECKUH Psii, TOMOJIOTH, YTJIEBOJOPOIHI,
KHCIIOPOJI- W a30TCOJEpKAlIME COSAMHEHUS, OMOJOTUYECKH
aKTHBHBIC BemiecTBa (yrJIeBOABI, KHUPHI, OCJKH), MOHOMED,
MOJIUMeED, CTPYKTYPHOE€  3BEHO,  BBICOKOMOJICKYJSPHBIC
COEIMHEHUS, KpUCTA/NIMYecKasi pelieTKa, TUIbl XUMHUYECKHX
peakiuii  (OKUCIMTEIHHO-BOCCTAHOBUTENbHBIE,  JK30- U
SHIOTEPMHYECKHE, pEaKkIUuh HWOHHOTO OOMEHa), pPacTBOp,
JJEKTPOJIHTEI, HERJIEKTPOJIUTHL, ANEKTPOIUTHYECKAS
JUCCOLIMAlMs,  OKHCIUTENb,  BOCCTAHOBHUTENb,  CKOPOCTh
XUMHUYECKON peaklMM, XUMHUYECKOE paBHOBECHE), TEOPUU H
3aKOHBI (TEOpUs XMMHUECKOTO CTPOSHUS] OPTraHUYECKUX BEIECTB
A.M. byrtnepoBa, Teopusi 3JIEKTPOJUTHYECKOW IUCCOIMALINH,
nepuoauueckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKHH S3bIK XHUMHH,
dakTosOrnuecKrue CBEJICHHsS O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIOJIb30BAHUN BaKHEHIINX HEOPraHUYECKUX U
OpraHNYeCKUX BEUIECTB B OBITY M MPAKTHUUYECKOHN AEATEIbHOCTU
YeNoBeKa;

- YMEThb BBIBIISITh XapaKTEpPHbIE MPU3HAKK W B3aUMOCBS3b

lyKkasblBaloTcA AMYHOCTHBIE U meTanpegmeTHble pe3ynbTathl 3 PrOC COO (B nocnegHen peaakumm ot 12.08.2022) B oTrnaronbHon popme, bopmupyemble oblieobpasoBaTeibHON

ANCUMNANHOMN
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- BJIAJETh HAaBBIKAMH  Yy4e€OHO-HMCCICNOBATEICKOW U
MIPOEKTHOM JEATEIbHOCTH, HAaBBIKAMU Pa3peIieHus npooiem;

- BBISIBJIATH HpI/I'-II/IHHO-CJIeI[CTBeHHI)IG CBs3H "
aKTyaJH/ISI/IpOBaTI) 3a11a11y, BBIABUT'ATH FI/IHOTe3y ce pemeHI/m,
HAaXOIUThb apI‘YMeHTI)I JJIA OKa3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 331aBaTh IaPAMETPHI U KPUTEPUH PELICHUS;

- aHaJ'II/ISI/IpOBaTB HOJ'IyLIeHHBIG B XOJ¢€ peHIGHI/IFI 3a1a4uu
pGSYJ'II)TaTBI, KpI/ITI/I‘-ICCKI/I OLICHUBATh WUX I[OCTOBepHOCTI),
HpOFHO?;I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTB HepCHOCI/ITB 3HAHUS B H03HaBaTeJ'II>Hy10 158
HpaKTI/ILICCKYIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 pasme HpeJIMeTHI)IX
oOmacrei;

- BbBIIABUI'aTb HOBBLIEC HJICH,
IIOoaXoabl U peIHeHI/Iﬂ;

- CIMOCOOHOCTE MX MCITOJIL30BaHUS B ITI03HABATEIHHOM U
COIMAJIBHOM MPAKTUKE

npeajiaratb OPUTHHAJIBHBIC

M3YYCHHBIX TOHSTHI, TPUMEHSATH COOTBETCTBYIOUIUE TOHSATHUS
NpU ONUCAHUM CTPOCHUSI U CBOWCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB W WX [MPEBpAIICHUM; BBISABIATH
B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHMM C  TOHATHSIMU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh MCMOJb30BaTh HAUMEHOBAHUSI XUMHUUECKHUX COCTUHECHUM
MEKIYHAPOJHOTO COI03a TEOPETUYECKON W MPUKIATHOW XUMUHU
W TpPUBHUAIBHBIE HA3BaHUS BAXKHEMIIUX BEIIECTB (STHUJICH,
aleTuieH, riaunepud, QeHon, QopMambaerui, YKCyCHas
KHCIIOTa, TJIMIHUH, YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHak,
ramieHasi W3BEeCTh, HETalleHass H3BEeCTh, IHUTbEBas coJla |
IpYTHUX),  COCTaBIATH  (QOPMYNBl  HEOPraHUYECKUX U
OPraHWYeCKUX BEIIECTB, YPABHEHUS XHUMHUYCCKUX PEaKIIHi,
OOBSICHSITH X CMBICI; TIOJITBEPIKIATh XapaKTEPHbIE XUMUYECKUE
CBOWCTBA BEIMIECTB COOTBETCTBYIOIIMMHU OKCIIEPUMEHTAMH H
3alMCAMU YPAaBHEHUN XUMUYECKUX PEaKIUid;

- yMeTb yCTaHaBIWBaTh NPUHAUIKHOCTh  U3YYEHHBIX
HEOPraHMYECKUX U OPraHMYeCKHX BEIIECTB K OIpeIeIeHHbIM
KJIaccaM U TpyIIaM COEIUHEHUMN, XapaKTepU30BaTh UX COCTaB U
BOKHEHUIIIME CBOMCTBA; OMPEACNISATh BHJAbl XUMUYECKUX CBS3EH
(koBaJIeHTHAsi, WOHHAs, MeETaJIM4ecKasi, BOJOPOJHAsA), THIIbI
KPUCTAJUTMYECKUX  PEIIeTOK  BEUIECTB;  KJIAacCU(UIUPOBATH
XUMHUYECKUE PeaKIny;

- chopMUpOBaTh HPEJCTABICHUS: O MaTEpUATbHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBL; O
MECTEe W 3HAUCHHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK H €€
poiin B oOecrieuyeHUH yCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA: B
pelieHnr mpodiieM SKOIOTHYECKOM, SJHEPTeTUYECKON U MUIIEBOM
0e30MacHOCTH, B Pa3BUTHUM MEIULUHBI, CO3JaHUU HOBBIX
MaTepUagoB, HOBBIX MCTOYHHUKOB OJHEPrHH, B OOECHedeHUun
paloHaIbHOTO  MPUPOJIOINONIB30BaHUS, B  (OPMHUPOBAHHUH
MHUPOBO33pEHUsT M OOIeld KyIbTypbl 4YellOBeKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO
Y IIPUPOJHOM Cpene;




- BJIQJIETh CUCTEMOW XMMHWYECKUX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOITOJIATAIONINE TOHATUSA (JOTOJHUTEILHO K CHCTEME

HNOHATHM  0a30BOTO  YPOBHSI) - H30TOMNbI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aroma, TIUOpuAM3alus aTOMHBIX
opOuraneit, xumudeckas cBsizb ("F " um "", KpaTHbIE CBS3M),

MOJISIpHAs KOHLIEHTpAIMs, CTPYKTypHas (opmyina, u30Mepus
(cTpyKTypHasi, reoMerpuueckas (LUC-TPAHC-MU30MEpHs), THUIIbI
XUMHUYECKUX pPEaKIMil (roMo- U TreTeporeHHble, oOpaTHUMble U
HeoOpaTHMbI€), PacTBOPbl (MCTUHHBIE, JAUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPAThI,  CTENEHb  JUCCOLMALIMM,  DJIEKTPOJIU3,
KPEKHHT, PU(GOPMHUHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeKAIIUe B OCHOBE MOHHUMaHUS
NPUYUHHOCTY M CHUCTEMHOCTHM  XMMHUYECKHX  SIBJICHMIH,
COBPEMEHHbIE TPEJCTABIEHUS O CTPOCHUM BeEIllecTBa Ha
aTOMHOM, MOJIEKYJISIPHOM M HAJMOJEKYISIPHOM YpPOBHSX;
OpPEICTaBICHUs O  MeXaHM3MaX XHUMHUYECKMX  peaklui,
TEPMOAMHAMHUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX HX
OPOTEKaHMUs, O XMUMHMYECKOM pPAaBHOBECHM, JHUCIEPCHBIX
cucreMax, (pakToJOrMyeckue CBEJICHHsI O CBOWCTBAaX, COCTaBe,
NOJy4deHUH U OEe30MacHOM  MCIOJb30BAaHMM  BAXKHEHIIMX
HEOPraHMYeCKUX M OPraHMYeCKUX BEIIEeCTB B OBITY H
IPAaKTUYECKON JeATeNbHOCTH 4YeJIOBEKa; OOIMX HayyHbIX
OpPUHIUIAX  XUMHYECKOro  IpPOU3BOACTBA (Ha  mpumepe
IPOM3BOJICTBA  CEPHOM  KHUCIOTHI, aMMMaka, MeETaHOJIa,
nepepaboTKu HEPTH);

- YMEThb HIpPOBOJUTH pacyeTbl MO XUMHUYECKUM GopMmyliaM U
YpaBHEHMSAM  XMUMMUYECKMX pPEaKUMH €  HCHOJb30BaHUEM
¢u3nueckux BeIUYMH (Macchl, OObeMa Ta30B, KOJUYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJIUYECTBEHHOMN
CTOPOHBI: pacyeThl IO HAXOXKICHUIO XUMHUYECKOH (OpPMYIIbI
BEIIECTBA; pacyeThl Macchl (0O0beMa, KOJMYECTBAa BEIECTBA)
IPOJYKTA pEaKlUH, €CIU OJHO M3 UCXOAHBIX BELIECTB JAHO B
BUJE  pPacTBOpa C  ONPEIECIEHHOM  MaccoBOM  JoJied
pPacTBOPEHHOIO BelleCTBa WJIM JaHO B M30bITKe (MMeeT
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NPUMECH); PacdyeThl MAacCOBOM WM OOBEMHOW JOJIM BBIXOJA
OPOAYKTa pEaKIMU; PAaCdYeThl TEIUIOBOrO A(QeKTa peakuu,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMEThb BBISABIATh XapaKTEpHblE IPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX IOHATUN, NPUMEHATH COOTBETCTBYIOIIME IOHATHUS
OpU OINHUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYeCKUX BEIIECTB M UX NPEBpALICHUN; BbISABIATH
B3aMMOCBSI3b ~ XMMMUYECKUX 3HAaHMUW C  TOHATUSMU U
NPEJICTaBICHUSIMU JIPYTUX MPEIMETOB sl 0ojiee OCO3HAHHOTO
MOHUMAaHMSI U OOBSICHEHHS CYIIIHOCTH MAaTE€pPHAIbHOTO €IMHCTBA
MHpa; HCIOJIb30BaTh CHUCTEMHBIE XUMHWYECKHE 3HAHMS JUIA
OOBSICHEHUSI U  TNPOTHO3UPOBAHUS  SBJICHUH, HUMEIOMINX
€CTECTBEHHOHAYYHYIO IIPUPOY;

-yME€Th HCIIOJIb30BaTh HAMMEHOBAHUS XMMHMYECKUX COEIMHEHUU
MEXKIYHAPOJHOTO COI03a TEOPETUYECKON M MPUKIATHONW XUMHUU
Y TPUBUAJIBHBIC HA3BAHMS BEIIECTB, OTHOCAIUXCA K U3YyYCHHBIM
KJIaCCAM OPraHMYECKUX M HEOPraHWYECKUMX COCIAMHEHUN;
UCIIOJIb30BAaTh XMMHMYECKYK) CHUMBOJIMKY JJII  COCTABJICHHUSA
(GopMyn = HEOPraHMYECKHMX  BELIECTB,  MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIlEHHbIX U CKEJICTHBIX)
GopMysl  OpraHMYEeCKMX BEILIECTB; COCTaBJIATh YpaBHEHHUS
XMMHMYECKHX  PEAKUUHd W PacKpblBaTb HX  CYIIHOCTB:
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMH  MOCPEACTBOM
COCTaBJICHUsI AJIEKTPOHHOIO OajlaHca 3THX peakLUui; peakuuit
MOHHOTO OOMEHa IyTeéM COCTaBJIEHUS MX TOJHBIX U
COKPAILLEHHBIX MOHHBIX YpPaBHEHMI; peakuuid TI'MApOJIu3a,

peaxiuit KOMILIEKCOOOpa30BaHus (Ha npuMepe
TUAPOKCOKOMILIEKCOB IIMHKA M QJIIOMHUHHS); TOATBEPXKIATh
XapaKTepHbIe XUMHYECKUE CBOICTBA BEIIECTB

COOTBCTCTBYIOIINUMHA IJKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Iﬁ
XUMHUYCCKUX peaKHHﬁ;

- YMCTb I(J'IaCCI/I(I)I/II_II/IpOBaTL HCOPTraHUYCCKUC U OPraHUYCCKUC
BCIICCTBA U XUMHYCCKUC PCAKIHUH, CaMOCTOATCIBHO BBI6I/IpaTB
OCHOBAHHA W KPUTCPUU  JIA KJ'IaCCI/I(I)I/IKaI_II/II/I N3y4aCMbIX
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XUMUYECKUX OOBEKTOB; XapaKTEPH30BaTh COCTAB M Ba)KHEHIINE
CBOMCTBA BEILECTB, IPUHAAISKALUX K ONPEICIIEHHBIM KJlaccam
U TIpynnam COEQUHEHMH (IpOCTble BELIECTBA, OKCHU[BI,
TUAPOKCUBI, COJIU; YIJIEBOAOPOJbI, MPOCTbIE APUPHI, CIHUPTHI,
(eHOJIbI, allbETU/Ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIOXHbBIE
3QUpBl, KHUPBI, YIICBOABI, AMHHBI, AMHHOKHUCIOTHI, OCIKH);
NPUMEHITh 3HAaHHUS O COCTaB€ M CBOMCTBaxX BEIIECTB IS
OKCHEPUMEHTAIbHOW  MPOBEPKHM  TUIOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEM IPOTEKaHUs XUMHUYECKUX PpEakIud u
IIPOrHO3MPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- yMEeThb NOATBEPKJaTh HAa KOHKPETHBIX IpPHUMEpax XapakTep
3aBHUCHMOCTH  PEAaKIIMOHHOM  CMOCOOHOCTH  OpPraHM4ecKHX
COEIMHEHUHN OT KpaTHOCTU U THUMa KoBajieHTHOU cBs3u ("T " u
""), B3aMMHOTO BJIMSIHMSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a TaKke OT OCOOEHHOCTEN peanu3aly pa3IMyHbIX MEXaHHU3MOB
MPOTEKaHUs PEaAKIU;

- YMEThb XapaKTepHU30BaTh AJIEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM U BO30Y)X/IEHHOM COCTOSIHUH) U MOHOB XUMHUYECKHX
aneMeHToB 1 - 4 mepuonoB Ilepuonnueckoit cucremsr JI.W.
MenneneeBa M UX BAJICHTHBIE BO3MOXKHOCTH, HCIOJIb3Ys
noustusa "s", "p", "d-anmekTpoHHBIE" OpOUTAN, SHEPTETUUECKUE
YpOBHHU; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMHYECKUX JJIEMEHTOB U 00pa3yeMblX HUMHU COCIUHEHUH IO
NEepUOIaM U IpyNIam;

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
CpeACTBa MOUCKA,
aHaIM3a u
WHTEpIpeTauu
uHpOpMalUU U
nH(MOPMAaMOHHBIE
TCXHOJIOTHUU JJIs

B o6;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:

- copMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd U OOIIECTBEHHOU
MIPAKTHKH, OCHOBAHHOTO Ha Jaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYIBTYPHOM MUDE;

- COBEpLICHCTBOBAHME S3BIKOBOM M YUTATENIbCKOW KYIbTYphI
KaK Cpe/ICTBa B3aMMOJICUCTBUS MEXKIY JIFOJAbMHU U TO3HAHUSA
MUpa;

- YMETh MJIAHUPOBATh U BBINIOJIHATH XUMHUYECKUHA IKCIIEPUMEHT
(mpeBpallleHusl OPraHMYECKUX BEIISCTB INIPH  HArpeBaHHH,
MOJIyYeHUE JTUJICHA M HM3y4CHHE €ro CBOMCTB, Ka4€CTBEHHBIE
peakuu Ha  albJETHIbI, KpaxMmall, YKCYCHYIO KHCIOTY;
JIeHatypauus OENKOB TpU HarpeBaHUM, IBETHBIE pEaKIUu
0enKoB; MPOBOJIUTH PEAKIUHW HOHHOTO OOMEHa, OMpEeIeNsATh
Cpeay BOJHBIX paCTBOPOB, KaueCTBEHHBIE PEaKIIMU Ha Ccynbdart-,
KapOoOHAT- W XJIOPHUI-aHHUOHBI, HAa KAaTHOH aMMOHWHS;, pellaTh
HKCIIEPUMEHTAJIbHbIE 3aJaul 1o TemaM "'Meramuibl" ¢
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BBITIOJIHCHUA 3a1a4
npodeccuoHaIbHO N
JeATEIIbHOCTH

- OCO3HAaHUC LCHHOCTHU HayLIHOﬁ JACATCIIBHOCTHU, TOTOBHOCTD

OCYIIECTBIISATh MIPOCKTHYIO u HCCJIEI0BATEIbCKYIO
JIeATEIbHOCTh HHIUBUYAJIbHO U B TPYIIIIE;
OsJaaaenue YHUBeEpPCaAJIbHBIMHA yueOHBIMU

NMO3HABATEJILHBIMH el CTBUSIMU:

B) padora ¢ nHopmanmeii:

- BJIaICTh HABBIKAMH TTOJTYYCHU A I/IH(i)OpMaHI/II/I N3 UICTOYHHUKOB
Pa3HbBIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIIATE IIOMCK,
aHaJIM3, CHUCTEMAaTH3alMI0 U HMHTEpPHpeTanuio HHpOpMaluu
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

- CO3/aBaTh TEKCTbl B pa3IMYHbIX (QopmMaTax € Y4eToOM
Ha3Ha4YeHUS WHOOPMAIMU W IIEJICBOM ayAUTOPUH, BhIOMpas
ONTUMATBHYIO POPMY TIPEICTABICHUS ¥ BU3YATH3aIlNN;

- OOCHHUBATb AJOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(bOpMaI_[I/II/I, (&[]
COOTBETCTBUEC MMPABOBBIM U MOPAJIBHO-3TUYCCKHUM HOpMaMm;

- HCII0JIb30BATh cpeactBa  MHGOPMALMOHHBIX |
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHMKAaTHUBHBIX M  OpPraHM3allMOHHBIX  3agad ¢
coboIeHeM TpeboBaHU APrOHOMUKH, TEXHUKH
0€30MacHOCTH, THTHEHBI, PECYpCOCOEpEKEeHHs, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€301MacCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUSA U 3alIUTHI HHPOPMAIUH,
nH(OpPMALMOHHON OE30MaCHOCTH JTUYHOCTH;

"Hemetannbl") B COOTBETCTBUM C NPAaBUIAMH  TEXHUKH
0€301acHOCTH TIpU OOpaIlleHNH C BEIIeCTBaMH U J1a00paTOPHBIM
000py/I0BaHHUEM; IMIPEJCTABIATh PE3yJAbTaThl XUMHYECKOIO
IKCTIEPUMEHTa B (popMe 3amucy ypaBHEHHH COOTBETCTBYIOIIHUX
peaknmii u  (OpPMYNIHPOBATH BBIBOJABI HAa OCHOBE O3THX
pe3yJIbTaToB;

- yMeTb  AaHaJM3UpOBaTh  XMMMUECKYI0  HH(pOpMAIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHHMKOB (CpPEICTB MaccOBOMU
uHpopmanuu, cetb UHTEpHET u Apyrue);

- BJIJICTh OCHOBHBIMU METOJIaMU HAYYHOTO NTO3HAHUS BEILIECTB U
XUMHUYECKUX sIBJIEHUH (HaONIo/eHne, N3MEpEeHHe, SKCIIEPUMEHT,
MOJICTUPOBAHNE);

- YMETh MPOBOJIUTH pAacyeThl MO0 XUMHUYECKUM (GOopMylIaM u
YpaBHEHHSM  XHUMHUYECKMX pPEAKIUHA C  HCIOJH30BAHHEM
¢u3nyecKuX  BEIUYMH, XapaKTepU3YyIOIIMX  BEIIlecTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIC
yCIOBMSI) Ta30B, KOJMYECTBA  BEIECTBA;  HCIOJb30BAThH
CHUCTEMHBbIE XMMMYECKHE 3HAHMUSA JUI NPUHATHA pEIIeHUu B
KOHKPETHBIX JKM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU
U MX IPUMEHEHUEM;

- yMeThb CaMOCTOATENBbHO IIJJAHUPOBAaTh U  IMPOBOJUTH
XMUMUYECKUH HKCIEPUMEHT (TOJIydeHHEe U H3yYeHHE CBOWCTB
HEOPraHMYeCKUX M OPraHUYeCKUX BEIIECTB, KaueCTBEHHbIE
peakuuu YIJIEBOJOPOAOB pas3INYHbIX KJIaCCOB u
KUCJIOPOACOAEPKAIMX ~ OPraHMYECKUX  BEILECTB, pELIeHUe
9KCIEPUMEHTAIbHBIX 33J1a4 110 PACIIO3HABAHUIO HEOPraHUUYECKUX
U OPraHUYECKUX BELIECTB) C COOII0IEHUEM MPaBUJl O€3011aCHOTO
oOpalleHus ¢ BeIeCTBaMU M JIaOOpaTOPHBIM 00OPYJOBAHUEM,
dopMynupoBaTh LEAM  HMCCIEIOBAaHUSA, IPENOCTaBIATh B
pa3n4yHOl (opMe pe3yabTaThl IKCIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

- YMETb OCYIIECTBIIAThH 1LI€JCHANPABICHHbIN MOUCK XUMHUECKOM
UHGOpMALlUK B PA3IUYHBIX MCTOYHUKAX (HaydyHas M y4eOHO-
Hay4Has JIMTeparypa, CpelCTBa MacCOBOW HH(OpMaIUU, CETh
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WNuTtepHeT u apyrue), KpUTUUECKH aHAIU3UPOBATh XUMUUYECKYIO
uHpopmalo, mepepabaTeiBaTh €€ U HUCIOJb30BaTh B
COOTBETCTBUU C IMIOCTaBJICHHON y4eOHOM 3a/1a4eii;

- BJIQJETh CHUCTEMOM 3HAHMK O METOAAaX HAy4YHOTO MO3HAHUS
SBJICHUW MPUPOIBI, UCIOIB3YEMbIX B E€CTECTBEHHBIX HAayKax H
YMEHHUSIMH TPUMEHSTh 3TU 3HAHUS NPU IKCIEPUMEHTAIbHOM
WCCJICIOBAaHUU BEHIECTB W I OOBSICHEHUS XHMHUYECKHX
SABJICHUM, HWMEIOIMNX MECTO B TPUPOJE MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOMW KU3HU;

OK 04. D¢pdexTrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CAaMOPA3BHUTHIO,
CaMOOTIPEIETICHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0HO-UCCIIeTI0BATEIBCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBJlaleHHe  YHMBEPCAJIbLHBIMH  KOMMYHUKATHBHBIMH
AefCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- NOHMMAaThb M MCIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOW W
WHIUBUIYaIbHOU pabOTHI;

- MIPUHUMATh LeIn COBMECTHOM JIeATEIbHOCTH,
OpraHM30BBIBaTh M KOOPJAMHHUPOBATH JACUCTBUS 1O €€
JOCTH>KEHHUIO: COCTAaBJIATh IUIAH JCWCTBUM, paclpencisirh
POJIM C yUeTOM MHEHUH YYaCTHHKOB OOCYKIaTh Pe3yJabTaThl
COBMECTHOM paboThI;

- KOODAMHHMPOBATh U BBHINOJHATH pPabOTy B  YCIOBHSIX
peanbHOro, BUPTYaJIbHOIO u KOMOMHHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYUIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IMOBEJICHUE B

CaMOCTOATCIIPHOCTH H

pa3IMYHBIX  CUTYyalUsX, NpOSIBJISITH ~ TBOPYECTBO U
BOOOpakeHHE, OBITh HHUITMATHBHBIM

OsBjaaaenue YHHUBEPCAJIbHBIMHA peryasiTUBHbIMH
JeliCTBHSIMU:

I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:
- TNpPUHUMATh MOTUBBI M apryMeHTBl JPYTUX JoAen
aHaJI3e Pe3yJabTaTOB AEATEIbHOCTH;

npu

- YMETh IUIAHUPOBATH M BBHITIOJNHATH XHMHYCCKHNA IKCTICPUMEHT
(mpeBpallleHusl OPraHMYEeCKUX BEIMIECTB TIPH  HarpeBaHUH,
MOJTYYCHHE JTHJICHa M HM3YyUYEHHE €Tr0 CBOWCTB, KaueCTBEHHBIC
peaKkuuy Ha albJIETHABI, KpaxMmal, YKCYCHYI KHCIIOTY;
JIeHaTypanusi O€JIKOB TIPH HArpeBaHWM, I[BETHBIC pEaKINU
OCJIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OIpeAeATh
Cpelly BOJHBIX pacCTBOPOB, KaueCTBEHHbIE pEaKIMU Ha Cyibdar-,
KapOOHAT- M XJIOPHUI-aHHUOHBI, HAa KAaTHOH aMMOHWHs;, pellaTh
SKCIEPUMEHTAIbHBIE 3adaud 1o TemaM "Mertamisl" u
"Hemeramnsl") B COOTBETCTBHM C TpaBUJIaMU  TEXHUKH
0€301MacHOCTH MpY OOpaIIeHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000py/I0BaHUEM; TMPEICTaBIATh PE3yAbTaThl XHUMHYECKOIO
JKCIIEpUMEHTa B (pOpMe 3amucu ypaBHEHHI COOTBETCTBYIOLIUX

peakiuii ¥ (GopMynupoBaThb BBIBOJABl Ha OCHOBE JTHX
pPE3yIbTaTOB;
-yMeTh ~ CaMOCTOSTEIbHO  IUIAHMPOBaThb U TMPOBOJUTH

XHUMHUYECKUH OKCIICPUMCHT (HOJ'Iy‘ICHI/IC U HU3Y4YCHHC CBOMCTB

HCOPraHM4YCCKUX W OpPraHUYCCKUX BCHICCTB, KAYCCTBCHHLIC
pe€aKuuun YrJieBO4OpPOJA0B Ppa3IMIHbIX KJIaCCOB n
KHCIIOPOACOACPKAIINX  OPraHUYCCKUX BCIICCTB, PCLUICHUC

AKCIEPUMEHTAIbHBIX 33/1a4 110 PaclO3HaBAHUIO HEOPraHMYECKUX
U OPraHUYECKUX BELIECTB) C COOIIOIEHUEM MPaBUJl O€3011aCHOTO
oOpalleHs ¢ BeleCTBaMU M JIaOOpaTOPHBIM 000PYJIOBAHUEM,
dopMynupoBaTh LEAM  HCCIENOBaHMA, MPENOCTaBIATh B
pa3nn4yHOl (opMe pe3yabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U
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- IPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIO/IEH HAa OMINOKH;
- pa3BUBaTh CIIOCOOHOCTh OHUMATh MU C TIO3UIHH JPYroro
YEJI0BEKA;

OLCHUBATDb UX NOCTOBCPHOCTD,

OK 07.
CopeilicTBoBaTh
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MCHCHHUH KIIUMATa,
TIPUHITATIBI
OEepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B o0Js1acT 3K0J10rMYE€CKOr0 BOCIUTAHMS:

- cOPMHUPOBAHHOCTH IKOJOTUICCKON KYIBTYpPbI, TOHUMAaHUE
BIIUSIHUSL  COLMAIbHO-DKOHOMHYECKUX  IPOIECCOB  Ha
COCTOSIHUE TIPUPOJHOW M COILIMAJIbHOM Cpejibl, OCO3HaHHE
J100aTbHOTO XapaKTepa IKOJIOTHUYECKUX TMPOoOIeMm;

- IUTAHUPOBAHUE U OCYIIECTBIICHUE JIEVCTBHUI B OKPYKAIOLIEH
cpele Ha OCHOBE 3HAHWA IeJed YCTOMYMBOTO pPa3BUTHUSA
YeJI0BEYECTBA;
aKTUBHOE  HEMPUSITHE
OKPYXKaroIIeH cpese;

- YMEHHE MPOTHO3UPOBATh HEOIATOTIPUATHBIE SKOJIOTUUECKHE
MOCJIEACTBUSL TIPEANPUHUMAEMBIX JICUCTBUH, MPEIOTBPAIIATh
UX;

- pacuMpeHue
HaIpaBJICHHOCTH;
- OBJIQJICHHIC HaBBIKAMH y4eOHO-MCCIIEIOBATEIbCKOM, POCKTHON 1
COLIMAIIBHOM JeATCIHLHOCTH,

JNIEUCTBUM, TNPUHOCAIIUX  Bpen

OIIbITa JCATCIIBHOCTH 9KOJOTHYECKOH

- chopMUPOBATh MPEACTABICHUS: O XUMUYECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOU KapTUHBI MUpPA, POJIU XUMHUU B MO3HAHUU
SIBIICHUW TIPUPOJBI, B (DOPMHUPOBAHWH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOI

JUIE  pelIeHWs] TMPAKTHYECKMX  3a7a4 M DKOJOTHYECKH
000CHOBAaHHOTO OTHOLIEHHUS! K CBOEMY 3/10pPOBbI0 U MPUPOTHOU
cpene;

- yMeThb CcOOJIOAATh IMpaBUJIa IKOJIOTUYECKH 11€1eco00pa3zHoro
MOBEJECHNUS B OBITY M TPYIOBOM JEATENBHOCTH B IENAX
COXpPAHEHUs CBOETO 3J0pOBbS M OKpPYKAOLIEH MPUPOIHON
cpemﬂ; quTBIBaTB OITAaCHOCTH BOBHGI\/’ICTBI/HI Ha KUBBIC
OpFaHI/ISMI)I OHpe)IeJ'IeHHBIX BEUICCTB, IIoHUMaAa CMBICJI
MoKazaresisi NpeIesIbHON AOMYCTUMOM KOHIICHTPALIMH;

- yMETh MPOTHO3UPOBATH, AHAIU3HPOBATH M OIICHUBATH C
[MO3UINI DKOJIOTUUECKON OE30IIaCHOCTH ITOCJIEICTBUS OBITOBOM
Y TPOU3BOJCTBEHHOW [IE€ATEIIBHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepadOTKON BEIIECTB; UCIOJIH30BATh MOTYYCHHBIC 3HAHUS IS
NPUHATHAS TPAMOTHBIX PEIMICHWH TPoOJIeM B CUTYyalHsX,
CBSI3aHHBIX C XMMHEH;

- yMETh OCO3HaBaTh OMNACHOCTh BO3JCUCTBHS Ha JKHBBIC

OpPraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKa3aTeida npez[enLHoﬁ ﬂOHYCTHMOﬁ KOHOCHTpaouu, H
IHOACHATH Ha IIpuMepax CIIOCOOBI YMCHBIICHUA nu

nNpcaoTBpalliCHUA HX BPCIAHOI'O BO3JICUCTBUS Ha OpraHusm
YCJIOBCKaA.

13




2. CTpyKTYypa U cofep:kaHue 00111e00pPa30BaTEIbHOM JUCHTUIINHBI « X UMHS»

2.1. O0bemM JUCHMINIMHBI ¥ BUABI Y4eOHOU padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHON MPOrpaMMbl M CHHUILIHHBI 144

B T.4.

OcHoBHOE coep:kaHue 102

BT. U..

TEOpPETHYECKOE 00yUueHue 42
MPAKTAYECKUE 3aHATUS 42

B T.4. KOHTPOJIbHBIE Pa0OTHI 10
abopaTOPHBIC 3AHITHS 18
IIpome:kyTouHas arrecTanusi(3K3aMeH) an)q)epe;i?; OBAHHEIH
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2.2. TemaTu4ecKuii IVIAaH U COAEePKAHUE JUCUMUIIIIMHBI

HaumenoBanue Coaep:xkaHue y4eOHOro MaTepuajia (0CHOBHOE U MPodecCHOHATLHO-OPHEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3/1esioB U TeEM JIa00paTOPHBIE U MPAKTHYECKUE 3AHATHS, IPUKJIATHOH MOIYJIb YacoB | KOMIETEHINH
1 2 3 4
OcHOBHOE coJiep:KaHue 102
Pazjen 1. OcHOBBI CTPOEHMS BelleCTBa 8
Tema 1.1. OcHOBHOE coJiep:KaHue 6 OK 01
Crpoenue Teoperuyeckoe o0yueHue 4
aroMoB CoBpeMeHHast MOJIeJIb CTPOEHHUS aToMa. DIIEKTPOHHAS KOHpHTYparus aroMa. Kiaccupukanuss XaMH4ecKux
XUMHHCCKUX 3IIEMEHTOB (-, P-, d-3;memMenThI). BasieHTHBIE 31eKTpOoHBL. BateHTHOCTD. DIeKTPOHHAS IPUPOIa XHMHUYECKOM
SJICMCHTOB 1 CBSI3U. DIIEKTPOOTPHUIIATENLHOCTh. KOBaleHTHAs CBSI3b, €€ Pa3HOBHMIHOCTH W MEXaHU3MBI 00OPa30BaHHsI 4
npupoma (0OMEHHBIH U TOHOPHO-aKIENTOPHBIN). IoHHAs CBs3b. MeTayuinueckas CBsizb. BoIopoiHast CBSI3b.
XUMHHCCKON MeKMOJIEK Y ISIPHbIE B3aHMOICHCTBUSL.
CBA3H M30TO1BI, OCHOBHOE 1 BO30YXKJIEHHOE COCTOSIHUE aTOMa, THOPHIM3aIHst aTOMHBIX OpOHTAJICH.
IIpakTuyeckue 3aHATHS 2
Pemenue mpakTHYecKuX 3aJJaHUI Ha COCTABIICHUE 3JICKTPOHHO-TpadUIeCcKuX GopMyIT JJIeMeHTOB 1-4
MEPHO/IOB.
Pemenue 3aganuii Ha UCHOJIB30BAHUE XMMUYECKOW CUMBOJIMKY Y Ha3BAHUIM COCAMHEHUM M0 HOMEHKIIAType 5
MEXAYHApOJHOIO CO03a TEOPETHUECKON U MPUKIIAIHON XUMUU U TPUBUAIBHBIX HA3BAHUH JIJIs1 COCTABJICHUS
XUMUYECKUX (OPMYIT IBYXaTOMHBIX COSAMHEHUH (OKCHIOB, CYab()HI0B, THAPHUIOB U T.11.) U APYTUX
HEOPraHNYECKUX COCIMHEHHUH OT/IeIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
Hepnonuueckuit | Tegpernueckoe 06ydeHue OK 02
3aKoH 1 Tabnmua IIpakTHYecKHne 3aHATHS 2
J.M.MengeneeBa —
[Tepuonnueckas cucrteMa xuMudeckux iemMeHToB .M. Menneneea. ®uznueckuii cmbici [leproanueckoro
3akona /I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX 2JIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTHIX U CJIOKHBIX BEUIECTB B COOTBETCTBHUHU C MOJIOKEHUEM XUMUYECKOT0 31eMenTa B [leproanueckoit
cucreme. MupoBo3s3peHueckoe U HaydyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporao3sst
J.W. MengeneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB. 2

Pemenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUIO XUMUYECKUX
3NeMeHTOB «MeTaln4eckue / HeMETAIITNYECKHE CBOWCTBA, dJIEKTPOOTPUIIATEILHOCT U CPOJICTBO K
3NEKTPOHY XUMUUYECKUX DIEMEHTOB B COOTBETCTBHUE C UX JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B
TIEPUOINYECKOMN cCUCTeME XUMUYECKUX 1eMeHTOoB JI.11. MeHnneneeBay.
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Paznen 2. Xumuueckne peakuuu

12

Tema 2.1.Tumsl OcHoBHOE colep:kaHue 6 OK 01
XUMHUHUCCKHIX TeopeTnueckoe odyuenue 2
PeaKHH Knaccugukanus v THIIBI XAMUYECKUX PEAKIN C y9aCTHEM HEOpraHHYeCcKuX BemecTB. KoamuecTBeHHbIC
oTHOILIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U pacyeThl 10 YPABHCHUAM XUMHUUYCCKUX
peakuuii. Mop Kak eIMHUIA KOJIMYECTBA BellecTBa. MossipHast Macca. 3aKOHBI COXpPaHEHUSI MACChl U 2
sHepruu. 3akoH ABoraapo. MoJsipHbiil 00beM razoB. OTHOCUTENIbHAS IIOTHOCTD I'a30B.
Peaxiun koMruiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTaHMUECKHUX BEIIECTB (Ha MPUMEPE THIPOKCOKOMILIEKCOB
[IMHKA U AJTFOMUHUA).
I[IpakTHYeckne 3aHATHS 4
CocraBiieHHE ypaBHEHUHN peakiuii COSIMHEHUS, pa3JIOKEHUs, 3aMEIIIeHUsI, 0OMeHa. Y paBHEHUS peaKIuit
TOPEHHUsI, HOHHOTO 0OMEHa, OKUCIIEHHUSI-BOCCTAHOBIICHUSI.
PacueTr xonmmuecTBEHHBIX XapaKTCPUCTUK NCXOJHBIX BCUICCTB U IMTPOAYKTOB PCAKIINH. Pacuer
KOJIMYCCTBCHHBIX XapPaKTCPUCTHUK NPOAYKTA pCaKIUNU COCIUHCHNA, €CJIIN OJJHO U3 BEIICCTB 1aHO B n30BITKE 2
W/WIH COAEepKUT npumecH. Pacuer MaccoBoit nian 00beMHOM 10711 BBIX0/1a MTPOIYKTA PEAKIIMN COETUHEHUS
OT TEOPETHYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00beM, KOJIHMYECTBO
BEII[ECTBA) MPOJIYKTa PEaKIUH, €CIIU OJTHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C OMPEICIIEHHON MacCcOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA.
YpaBHeHUs OKUCTEHUSA-BOcCTaHOBIEHUA. CTeneHp okucieHusi. OKUCINUTENb U BOCCTAHOBUTEb.
OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH B IPUPOJIE, TPOU3BOJICTBEHHBIX MPOIIEccax U
KU3ZHEJEATEIbHOCTH OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTENBHBIN MOTEHIMAI cpebl. CocTaBieHue U 2
YpaBHHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKI[Il METOJOM JIEKTPOHHOTO OanaHca. Tunu4Hbie
HEOPraHMYECKHUEe OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACILUIABOB COJICH.
Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01
OIEKTPONINTHYECKA | TegpeTHueckoe 00yUeHHE 2
7 nnccovung L Teopust anmexkTpoauTHUeckol auccornmarmu. Peakiimn moHHoro oOMmena. CocTaBieHUE peakUuid MOHHOTO
HOHHBIH OOMEH oOMeHa IMyTeM COCTaBJICHHS MX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHHIA. 5
IMunponus coneit. 3HaueHne THAPOIN3a B OMOTOTHYECKUX 0OMEHHBIX mporieccax. [I[pumenenmne ruiposinsa B
MIPOMBIIIIJIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlaboparopHas paboTa «Peakiiuu ruipoau3an.
HccnenoBanue cpensl pacTBOPOB coJield, 00pa30BaHHBIX CHIIBHBIMH U CIIA0BIMU MPOTOJIUTAMU, M UX PEAKITUil 2

C paCTBOpaMu MICJIOYH U Kap60HaTa HaTpU:l. CocraBienue peaKHI/Iﬁ TUapoJIn3a COJIeH.
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KonTpoabHast
pa6ora 1

CTpOCHI/Ie BCIICCTBA U XUMHNYCCKUEC PCAKIINHU.

Paznea 3.

CTpoeHne H CBOMCTBA HECOPraHUuYe€CKUX BEIIECTB

24

Tema 3.1.
Krnaccudukarmus,
HOMEHKJIATypa
CTpOCHHUE
HCOPraHNn4CCKUuX
BEIIECTB

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

[Ipenmer Heopranuueckoil xumuu. Bzaumocs3p Heoprannueckux BeuecT. Kiaccupukanus
HeopraHuueckux BemecTs. [IpocTeie u cioxxHble BemecTBa. OCHOBHBIE KJIACCHI CIOMHBIX BEIIECTB (OKCHUIBI,
TUAPOKCHUIBI, KUCIOTHI, coir). HoMeHkaTypa v Ha3BaHHE HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
XUMHUYECKOH (OPMYJIbl UM COCTaBICHUE XUMHUECKON (OpMYIIbl HCXO/S U3 Ha3BaHMSI BELLIECTBA 110
MEKIYHAPOJHOM WIIM TPUBUAIBHON HOMEHKIIATYpE.

MexMonekysspHble B3aumoaerncTBus. Kpucramtorunaparsl. ArperaTHble COCTOSIHUS BEIIECTBaA.
Kpucrannnueckue n amopdHsble BemiecTBa. TUIBI KPUCTAITNYECKUX PELUIETOK (aTOMHAs!, MOJIEKYJISIpHAas,
MOHHasl, MeTajindeckasi). 3aBUCUMOCTb (PM3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKOMN
pemerku. [IpuunHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTABIECHUS O CTPOCHUM TBEPHAbIX, JKUIKUX U Ta3000pa3HbIX BemiecTB. JKuakue
KpHCTaJUIBL.

IIpakTHYeckue 3aHATHS

Pemenne 3amau Ha pacyeT MacCOBOM J0JIM (MAacChl) XMMHUYECKOTO 3JIEMEHTa (COCIWHEHHs) B MOJICKYJIC
(cmecn).

PemieHne mpakTHYECKMX 3aJaHUN MO KIACCU(PHUKAIMKA, HOMEHKJIAType W XHMHUYECKAM (opMyinaMm
HEOPraHUYeCKUX BEIIECTB PA3IMYHBIX KJIAcCOB (HA3bIBATh M COCTABJIATH (POPMYIIBI XMMHUYECKHX BEIICCTB,
OTIPENIeNATh IPUHAIIICKHOCTD K KIIaccy).

Hctounnkn xumuueckoi wuHpopMmanuu (HaydyHass W y4eOHO-Hay4dHas JUTEpaTrypa, CpPeACTBa MAacCOBOW
uHpopmanmu, cerb MHTepHer u npyrue). llouck wHpOpMamuMu 1O Ha3BaHHSIM, HICHTH(UKATOPAM,

CTPYKTYPHBIM (popmynam.

OK 01
OK 02

Tema 3.2. Ousnko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

OcHoOBHOE cojlep:KaHue

12

Teoperuveckoe o0yueHue

Mertansl. O6H_II/IC (1)I/I3I/I‘ICCKI/IC U XUMHYECKHE CBOMcTBa MeTaaaoB. CIIOCOOBI MOJIyYCHUS. 3HayeHue
MCTAJUIOB U HEMCTAJIJIOB B IMPHUPOAC WU KUBHCACATCIIbBHOCTH YCJIOBCKA U OPraHM3MOB. KOppOBI/IH MCTaAJIJIOB:
BHJbI KOPpPO3UH, CITOCOOBI 3allIUThl MCTAJUIOB OT KOPPO3UH.

Hemerannel. O0uiue puznyueckue 1 XUMUYECKHE CBOMCTBA HEMETAIIOB. TUMTHYHbBIE CBOIicTBa MeTaioB [Y—
YII rpynn. Kiaccudukanus ¥ HOMEHKIAaTypa COEIUHEHH HeMeTamioB. KpyroBopoTsl OHOTEHHBIX
3JIEMEHTOB B IIPUPOJIE.

OK 01
OK 02
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XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHM4CCKHX BCUICCTB (OKCI/IHOB, THUAPOKCUIOB, KUCJIOT,

coJiel U Jp.). 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOJHBIX COCAUHEHHH, 2
BBICIIMX OKCHJIOB ¥ THAPOKCHUJIOB.
IIpakTnyeckune 3aHATHS 4
CocraBieHre ypaBHEHUH XUMHUYECKUX PEAKIUN C yJaCTHEM TPOCTHIX U CIOXKHBIX HEOPTAHUICCKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETA/NIOB W aMQOTEPHBIX JJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAHHHA U
aM(pOTEPHBIX THIPOKCHJIOB, HCOPraHMYECKHUX COJICH, XapaKTePU3YIOIINX UX CBOHCTBA. 4
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TCOPETHUCCKUX 3aJaHHIA HA CBOWCTBA W MMOTyYCHUE HEOPTaHMYECKUX
BEIIECTB.
JlabopaTopHble 3aHATHSA 2
JlabopaTtopHnas pabota «CBOICTBa METAVIOB U HEMETAJIOBY.
UccnenoBanme  Qu3Myueckux W XMMHYECKHMX  CBOWCTB  METaUIOB M HEMETauioB.  PerieHue 2
IKCIEPUMEHTAIBHBIX 33Jlad 110 CBOWCTBAM XWMHUYECKUM CBOWCTBAM METAJUIOB W HEMETAJUIOB, IIO
pacro3HaBaHUIO U IMOJTYICHUIO COSJMHECHNN METAJDIOB M HEMETAIIIOB.
Tema 3.3. OcHoOBHOE coiep:KaHue 4 OK 01
TIponssonctso Teoperudeckoe o0yueHue 2 OK 02
HEOPraHUYECKUX
elIeCTR OOmue mpencTaBieHUs] O MPOMBIIIIEHHBIX CIOCO0aX MOJIydeHUS XMMHMUYECKHUX BEIIECTB (Ha IpuUMepe
B . .
SHatCHMe MIPOM3BOJICTBA aMMHAaKa, CEPHON KHUCIIOTHI).
Ha4yeHUE U
eI Uepnass u nBetHass Mmertamryprus. [IpakTtuueckoe NpUMEHEHHE SJIEKTPOJU3a JJIs MOJYYEHHs IIETOYHBIX, 2
MIPUMEHEHUE B
6p N IEJIOYHO3EMETIbHBIX METAJUIOB U alfoMUHKA. CTEKJIO U CUIIMKATHAS IPOMBIILIEHHOCTb.
BITY U H
y [IpoGnema 0TX0A0B U MOOOUYHBIX MPOAYKTOB.
MIPOU3BOJICTBE
IIpakTHYeckue 3aHATHS 2
Pemenne mpakTUKO-OpUEHTHPOBAHHBIX 33JlaHUN O POJIM HEOPraHMYECKOM XUMUU B PAa3BUTHUH METUIMHBI,
CO3JaHMM HOBBIX MaTEepUANOB (B CTPOUTEILCTBE M JIp. OTPACISAX MPOMBIILIEHHOCTH), HOBBIX MCTOYHUKOB 5
SHEepruu (anbTepHATUBHBIE UCTOYHHKU SHEPTUHU) B PELICHUHU MPOOJIEM SKOJIOTMYECKOM, IHEPreTHUECKOU U
MUIIEBO 0€30MaCHOCTH.
KounrposbHas N
CBoiicTBa HEOPraHUYECKUX BEIIECTB. 2
pabora 2
Paznea 4. CTpoeHue U CBOMCTBA OPraHM4YeCKMX BelIECTB 28
Tema 4.1. OcHoBHOE coaepkaHue 4 OK 01
Knaceugukauns, | Teopernueckoe oGyuemnue 2
CTpOEHHE U =
[Ipenmer oprannueckoit XuMuu. B3anMoCBsI3b HEOPraHUUECKUX U OPTaHUYECKHUX BEIIECTB.
HOMEHKJIAaTypa 2

XHUMHUYECKOE CTPOCHHUC KaK NOPAAOK COCANHCHUSA ATOMOB B MOJICKYJIC COTJIACHO UX BAJICHTHOCTH. OcHOBHBIC
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OPraHu4eCKUX
BEILIECTB

IIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHHUSI OpraHuyeckux coeauHeHuid A.M. ByriepoBa. YrieponHslii
CKEJET OpraHMYecKON MOJIEKYNbl. MOJIEKYJIsIpHbIE U CTPYKTYypHbIE (pa3BEpHYTbIE, COKpAallEHHBIE)
XuMudeckue (HopMyibl. 3aBUCUMOCTb CBOIMCTB BEHIECTB OT XMMHYECKOTO CTPOEHUsS Mojekyn. M3omepus u
M30MeEpHI (CTPYKTypHas,reoMeTpudeckas (1uc-Tpanc-uzomepusi). KparHoCTs XMMUYECKOM CBS3H.

[lonsitue o ¢yHkumoHanmpbHON rpymmne. IlpuHIMIBI KiIacCHUKAMM  OPraHUYECKUX COSAWHEHHH.
MexayHapoaHasi HOMEHKJIAaTypa M IPUHIUIIBI HOMEHKIIATYPbl OPraHUYECKUX COCTMHEHUM.

HpaRTuquRne 3aHATUSA

Homenknarypa opraHM4ecKMX COEAUHEHMHM OTIENbHBIX KIACCOB (HACBILIEHHbIE, HEHACHIIIEHHbIE U
apoMaTU4ecKHe YIJeBOAOPOJbl, CIUPTHI, (PEHONBbI, aNbJIErHJbl, KETOHBbI, KAapOOHOBBIE KHUCIOTHI U Jp.)
CocraBiieHH€e MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYNI OpraHMYECKHUX BELIECTB OTAENbHBIX KJIaCCOB,
WCTIONB3Yysl WX Ha3BaHWS IO CHUCTEMaTHYECKOW HOMeHKiaType. PacdeTsl mnpocteitieit  ¢Gopmybl
OpraHMYeCKON MOJIEKYJIbl, UCXOs U3 JIEMEHTHOrO cocTana (B %).

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COCAUHCHHI

OcHoBHOE conepxaHue

14

Teoperuyeckoe o0yueHue

10

OU3NKO-XMMHYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUH  OTICNBHBIX KJIAcCOB  (0COOEHHOCTH
KJaccupuKanuu ¥ HOMEHKJIATYphl BHYTPU KJlacca; TOMOJIOTHUYECKHH psia U oOmas ¢GopMylia; U30Mepus;
(br3UYeCcCKre CBOMCTBA; XUMUUYECKHUE CBOMCTBA; CIOCOOBI MOJTYyUEHHUS):

— TpeAenbHBIE yrieBoJopoabl. ['opeHne MeTaHa Kak OJWH M3 OCHOBHBIX HMCTOYHHKOB TeIUIa B
MIPOMBIIIJIEHHOCTH U ObITY. CBONCTBA MPUPOTHBIX YTIIEBOAOPOIOB, HAXOKACHUE B MPUPOJIE U MPUMEHEHUE
QJIKaHOB;

— HENPCACIBbHBIC U apOMAaTUYCCKHUE YIJIEBOAOPOIBI. HOJ’II/IMepI/IBaHI/Iﬂ 9THUJICHA KaK OCHOBHOC HaAIIPaBJICHUC
€ro HCIIOJb30BaHMUA. FOpeHI/IC al€TUJICHAa KaK MCTOYHHUK BBICOKOTEMIICPATYPHOI'O INNIAMCHH IJId CBAapKUu H
PE3KU METAJIJIOB;

— KHUCIOpoAcCOACpKAIUE COCAUHCHUA (CHI/IpTBI U TIIPOCTBIC 3(1)I/IpBI, (beHOJ'II)I, aJIpACruabl W KCETOHBI,
Kap6OHOBBIe KHCJIIOTBI W HX HpOI/ISBO,Z[HBIe). HpaKTI/I‘leCKOG IIPUMEHCHUEC OTUIICHIVIMKOJIA, TJIULOCPHHA,
(I)GHOJ'Ia. HpI/IMCHCHI/IC Q)opManbz[eer(a, alcraapacruaa, YKCYCHOﬁ KHUCJOTEL. MEBIJIa KaKk COJU BBICHIMX
Kap6OHOBI>IX KHUCJI0T. Moromue CBOMCTBaA MBblJIa,

— a30TCoACpKAIIUC COCANHCHUA (aMI/IHBI N aMHMHOKHCJIOTHI, 6€J'IKI/I).

KJ'IaCCI/I(l)I/IKaI_[I/IH u 0COOEHHOCTH OPraHn4CcCKux peaKHHﬁ. Peakunonusie LHCHTPHLI. Panukansbl.
HepBOHa‘{aJILHLIC TMOHATHS O THIIAX U MCXAHU3MaAX OPTaHUYCCKUX peaKHHﬁ.

IIpakTHYecKkne 3aHATHA

Pemenue nemnoyex npeBpameHI/Iﬁ Ha TCHCTUYCCKYIO CBA3b MCKAY KJIACCaMH OPraHUYICCKUX COCIUHEHMH C
COCTaBJICHHEM Ha3BaHUM OpPraHN4YCCKUux COCIUHEHMH 10 TpHBHaHbHOﬁ nin Me)K,I[YHapO,Z[HOﬁ
CHUCTeMaTHYECKOM HOMCHKIJIATYpC. Pemienue PaCYCTHBIX 3a4a4 110 YPaBHCHUAM peaKI_II/Iﬁ C y4aCTucmM

OK 01
OK 02
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OpraHn4€CKUX BCIICCTB.

JlabopaTopHble 3aHATHS 2
Jlaboparopnas padota «IloiryueHue 3TUICHA U U3YYEHUE €TO CBOMCTBY.
[Tomy4yeHnune 3TuIIeHA U3 3TaHOJA B Ja00OpaTOpPHU U N3yUeHHE ero GU3NIECKUX U XUMUYECKUX CBOMCTB. 5
CocraBieHue peakiuil NpUCOeIUHEHHS U OKUCIIEHUsI Ha IpUMepe 3TujieHa. Perienre pacueTHbIX 3a1ay C
MCII0JIb30BAHNEM IJIOTHOCTH T'a30B 110 BOJOPOJY U BO3IYXY.
Tema 4.3. OcHoBHOE coep:kaHue 8 OK 01
Opranuyeckue Teopernyeckoe odyuenue 6 OK 02
BEIL[ECTBA B
buooprannueckue coequnenus. [Ipumenenue n 6uonorunyeckas poJib yriieBoJoB. OKHCIEHHE YIIIEBOJOB —
KHSHEACATEILHOCT | o1 qpmk SHEPIrUM JKUBBIX OpraHu3MoB. O61acTy NpuMeHeHUs] aMUHOKUCIIOT. [IpeBparienust 6e1K0B MUIIH
gquIOBeKa. B opranusmMme. buonornueckue Qynkuuum OenkoB. buonornueckue QyHkIuM xupoB. Ponb opraHuyeckoit 4
POMSBOACTBO My iy B pelieHny mpoobieM NUIeBoi 6e30MacHOCTH.
TPUMCHCHHE HyxnenHoBble KUCIOTHI: cocTaB U ctpoeHue. Ctpoenue HykieoTua0B. CoctaB HykinenHoBbIX kuciot (JHK,
OPTaHMHCCKHIX PHK). Posib HyKJIEHHOBBIX KUCIIOT B )KM3HEAEATEIbHOCTH OPraHU3MOB.
i;f;g;;eHHocm [Ipou3BOICTBO OpraHMYECKHUX BELIECTB: MPOU3BOJCTBO MeTaHoJa, nepepaboTka Hedtu. [lonmmaTHieHn kak
KPYITHOTOHHAKHBIM MPOJYKT XHMHUYECKOTO Mpou3BoacTBa. Ilpumenenue »stunena. IlpomsBoactso u
IIPUMECHEHHE KaydyKa U PE3UHBI.
CuHTeTHYECKME M HCKYCCTBCHHBIE BOJIOKHA, UX CTpOEHHE, CBOMCTBAa. lIpakTHueckoe WHCIONB30BaHKE
BOJIOKOH. CHHTETHYECKHE TUIEHKU: M30JIALUs Ul IPOBOJIOB, MEMOpPAHbI JUIsl ONIPECHEHUs BOJIbI, 3aIllUTHBIE 2
IUIGHKH JJIs aBTOMOOWJIEH, IUIAaCThIpH, XUpPYpTrUYecKHe NOBA3KH. HOBBIE TEXHOJOrMM AajdbHENIIEro
COBEPUICHCTBOBAHHUS ITOJIMMEPHBIX MaTEPUAIIOB.
Poub opranndeckoil XuMuu B pelIeHUH pooIIeM 3HepreTHYecKoi 0€30acHOCTH, B pa3BUTHH MEAULIUHBI,
CO3/IaHUM HOBBIX MaTEpHAJIOB, HOBBIX HCTOYHUKOB SHEPrUH (JIbTEPHATUBHbBIE HCTOYHUKH SHEPTUN).
IIpakTHYecKHe 3aHATHS 2
Pemenune npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI 110 COCTABICHUIO XUMHUUYECKUX PEAKLUHI, OTPAKAIOIINX
XUMUYECKYI0 aKTUBHOCTh OPraHMYECKUX COCAMHEHHH B PA3JIMUHBIX cpesiax (IPUPOAHBIX, OMOJIOTHUECKHX, 2
TEXHOTCHHBIX).
KourpoasHas CrpykTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB 2
padora 3 '
Paspeua S. Kunernyeckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XHMHYECKHX PeaKIuil 12
Tema 5.1. OcHoBHOeE coep:xaHue 4 OK 01
Kunerudeckue Teopernyeckoe odyueHne 2 OK 02
3aKOHOMEPHOCTH "
Xumnueckue peakuuu. Knaccupukanuss XMMUYECKHX peakuuil: 1mo (a3oBOMy cOCTaBy (TOMOTEHHBIE H 2
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IIPOTEKAHUS IETEPOreHHBIE), 10 UCIOIb30BAHUIO KaTanu3aTopa (KaTaIuTHUECKUE U HEKAaTATUTHYECKUE).
XUMHUYECKUX CKOpOCTh peakluu, €€ 3aBHCUMOCTh OT pa3lUYHbIX (PAKTOPOB: TMPHPOJBI PEATHPYIOMINX BEUIECTB,
peakuuit KOHIICHTPALlMU PEarupykolnx BeIIeCTB, Temreparypsl (nmpaBwio Bant-I'odda), mmomann peakunoHHON
MIOBEPXHOCTHU, HAJIMYMS KaTaiu3aropa. PoJib kaTanu3aTopoB B IPUPOAE U IPOMBILIIEHHOM IPOU3BOCTBE.
OHeprus akTUBalMU. AKTUBUpOBaHHbIM Komiulekc. Karamuzatopel u kartanus. Posib kaTanus3aropoB B
IIPUPO/I€ U TPOMBIIUIEHHOM POU3BOJICTBE.
JlabopaTopHble 3aHATUA
N3ydyeHne 3aBUCHUMOCTH CKOPOCTHM XUMHUYECKOW pEakUMM OT KOHIEHTpALMM pearupyroliux BEUIECTB U
TEMIEPATYPHI.
JlaboparopHas pabora «OrmnpeneneHre 3aBUCUMOCTH CKOPOCTH pPEaklUu OT KOHILIEHTpAlMM pearupyrommx
BelecTBy. lccnenoBanrue 3aBUCMMOCTH CKOPOCTH peakUuu OT KOHIEeHTpauuu. OnpeneseHne KOHCTaHThI
CKOPOCTH peaklIny rpauuecKuM METOOM.
Tema 5.2. OcHoBHoOe coJep:kaHue
TepmoHAMUHIECK | Teopernueckoe 0GyuenHne OK 01
ue Knaccudukanus XuMUYECKUX peakiuil: no termioBoMy 3¢ GdeKTy (3K30TepMUYECKHEe, SHIOTEPMUYECKHE), TI0 OK 02
3aKOHOMEPHOCTH obpatumocTu (oOpaTuMble U HeoOpaTumblie). TermnoBbie dPPEKTH XUMUYECKUX peakiuid. TepMOXUMUYECKUE
TPOTCKAHNA ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMHUUECKOE PABHOBECUE M €T0 CMEIICHHE IO ICUCTBUEM Pa3IMUHBIX
XHMITACCKHX (GakTOpoB (KOHLIEHTpALUsl pEareéHTOB WM IPOJYKTOB pPEaKLUH, JaBJIEHUE, TeMIepaTypa) Ul CO3JaHMs
PeAKIH. ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX ITPOLIECCOB.
PaBHOBecue
[Tonsatue 06 sHTaNBNMM 1 SHTpoNMU. DHeprus ['ndoca. 3akon ['ecca u ciexcTBust u3 Hero. Posib cmerneHust
XUMHACCIIX PaBHOBECHS B TEXHOJIOTHYECKUX ITPOLIECCAX.
peaxuui
IIpakTHYeckue 3aHATHS
[Tpunnun Jle Ilarense. Bnusnue paznuybix GakTOpOB HA U3MEHEHUE PABHOBECHSI XUMHUYECKHX PEaKIUil.
3aKoH JEHUCTBYIOUIMX Macc U KOHCTaHTa XMMHUYECKOIO paBHOBecHs. PacueThl paBHOBECHBIX KOHIEHTpalul
pearupyronux BeecTB U NPOyKTOB peakiuil. PacueTs! TernaoBoro s ¢gexra peakuu.
Perienne npakTUKO-OpUEHTUPOBAHHBIX 33JaHUI Ha npuMeHeHue npuHuuna Jle-llarenbe s HaxoXKAEHUS
HaIpaBJICHUs CMEILEHHs] paBHOBECUS XUMUYECKOM peakiuyu U aHau3 (pakTopoB, BIUSIOIIUX HA CMEIEHHUE
XUMUYECKOTO PAaBHOBECHSI.
JlabopaTopHble 3aHATHS
JlaGopatopHas pabota «/3yueHne BAMSHUS Pa3IMUHBIX (PAKTOPOB Ha CMEIIEHHE XUMUYECKOTO PAaBHOBECHSY.
KonTpoabHnasn C .
paGoTa 4 KOPOCTb XMMHUYECKOHN PEaKLIMHA U XUMHUYECKOE PAaBHOBECHE.

21




Paznean 6. JucnepcHble cucTeMbI 10
Tema 6.1. OcHoBHOe coepkaHue 4 OK 01
Jucnepcrbie Teoperuueckoe o0yueHue 2 OK 02
CUCTEMBI U OK 07
Hucnepcusie cucteMsl. Kosmouaneie cucrembl. ICTHHHBIE PACTBOPBI.
(baKT? PbI MX PactBopenne kak Qu3uKO-xuMudeckuid mpouecc. PactBopsl. CrmocoObl MPHUTOTOBIEHUS PACTBOPOB.
YCTOUHHUBOCTH PactBopumocTs. MaccoBast 07151 pacTBOpEHHOro BeliecTBa. IIpeaenbHo JOMycTHMbIE KOHLIEHTPALUU U UX
HCII0JIb30BAHUE B OLIEHKE 3KOJOIrMYECKON OE€30MaCHOCTH. 5
Knaccudpukanus aucnepcHslx cucreM 1o coctaBy. CTpoeHue U (akTopbl YCTOWYMBOCTH JUCIIEPCHBIX
cucteM. Pacrno3HaBaHHMe HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PAcTBOPOB U TI'pyOOAMCIIEPCHBIX CHCTEM.
Crpoenue wunemibl. PaccenBaHue cBeTa Mpu IMPOXOXKJIEHUU CBETOBOTO IIyyka Yepe3 ONTHYECKH
HeoqHOpoAHYIO cpeny (addexra Tunmans).
IIpakTnueckune 3aHATHS 2
Pemenue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha JUCIEPCHBIE CHCTEMBI, HCIOJIb3yeMble B 5
OBITOBOM W TIPOU3BOJICTBEHHOW NEATETHHOCTH YEJIOBEKa, C TO3MIIMI DKOJIOTHYECKOW 0e30MacHOCTH
MOCJIEICTBUI U IPAMOTHBIX PEIICHUN TPoOIIeM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHoOE coep:KaHue 4 OK 01
Hccnenosarue JIaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB JlabopaTtopHnas pabota «IIpurotoBiaeHue pacTBOPOBY.
JIUCIIEPCHBIX 2
CHCTEM JUTA UX JlaboparopHas pabota «lccrnenoBanue TUCIEPCHBIX CUCTEM.
MACHTHUKALIN [IpuroToBiieHHe M U3YYEHUE CBOMCTB JUCHEPCHBIX CHCTEM pAa3HBIX BHJOB: CYCHEH3UH, 3MYIbCUH, 5
KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX U KOJUIOMAHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX
pas3ITUuil MEXay HUMH.
Kourpoasnuas JlucrniepcHbIe CUCTEMBI. 2
padora 5
Paznen 7. KauvecTBeHHbIE peakiiuu 00HAPY:KeHHS] HEOPraHUYECKUX U OPraHMYecKUX BellecTB 8
Tema 7.1. OcHoOBHOE cojlep:KaHue 4 OK 01
Obnapysenne IpakTHYecKue 3aHATHS 2 OK 02
HEOPTAHIHACCKIX I yecTBeHHbIE XMMUITECKHIE peaKInu, XapakTepHble i1 OOHApyKEHHsI HEOPraHUYECKUX BEUIeCTB (KaTHOHOB
z;;l/(l)(l){l({)? " u aHnoHOB). CocTaBlieHHE ypaBHEHUH peakluii oOOHapyXeHus: KaTHOHOB [—-VI rpynn u aHHOHOB, B T.Y. B 5

MOJIEKYJISIPHOM U HOHHOHU (hopMmax.
Peakiun 06Hapy)XeHUs1 HEOPraHUYECKHUX BEIECTB B peasIbHBIX 00BEKTaX OKPYKAIOLIEH cpelibl.
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JlaGopaTopHble 3aHATHSA 2
OOHnapyxeHne HeOpraHUYeCKHX BemecTB (KaTHoHOB [—VI rpynm nian aHMOHOB) € HCIIOJIB30BaHHEM
Ka4eCTBEHHBIX aHAIUTHYECKUX PEaKLIUH.
JlaboparopHas paboTa Ha BEIOOD:
1. JIabopaTopHas paboTa « AHAIUTHYECKUE peakuu KaTHOHOB [—VI rpymmy.
[IpoBeneHne Ka4eCTBEHHBIX PEaKIfii, NCIOIb3YEMBIX [Tl OOHAPYKEHHs KATHOHOB | rpymiisl (Kanus,
HaTpusl, MarHus, aMmmoHust), Il rpynmer Ha npumepe 6apwust, 111 rpynmsr — cBuHIa, [V rpynmsr — amoMuHMs, 5
V rpynmnst — xene3a (I u III), VI rpynmnst — Hukenst. Onucanue HaOJII0JaeMbIX SIBJICHUN U COCTABJICHUE
XUMHUYECKUX PEAKIIUH.
2. JJabopatopHas paboTa « AHATUTUYECKHE PEAKIIUU AaHUOHOBY.
[IpoBenenne kKaueCTBEHHBIX PEaKIINii, UCIIOIb3YEeMbIX JIJIsi 0OHApY>KEHHsI aHUOHOB: KapOoHara, ¢ocdara,
cynbdarta, cynbduia, HUTpaTa, Xaopuaa u ap. Onucanue HaOII0AaeMbIX SIBJICHUN U COCTaBJICHHE
XUMHUYECKUX PEAKIIUH.
Tema 7.2. OCHOBHOE coiep:KaHne 4 OK 01
Obnapyxerue IpakTuuecKue 3aHATHS 2 OK 02
OpraHUYeCcKUX
E oc KadecTBeHHBIE XUMUYECKUE PEAKITIH, XapaKTePHbIE TSl OOHAPYKEHHUS OTJCIBHBIX KJIACCOB OPTaHUUECKIX
B TB . .
OTmeJ'II)HI)IX COeIMHEHUI: (PeHOJIOB, albAETHI0B, KpaxMaia, yKCyCHOM KUCIOThI, aMUHOKHUCIIOT U JP. 5
MECCOB . Jlenaryparius OeKOB NPU HATPEBaHHUM, [IBETHBIE PEAKIIMU OCIIKOB.
CocraBiieHHe KaueCTBEHHBIX peakiuii 0OHAPYKEHUsI OPraHNYEeCKUX COCTMHEHHM OTAEIbHBIX KJIACCOB.
HCII0JIb30BaHUEM a6 >
KAYCCTBEHHLIX abopaTopHble 3aHATHSA
peaKLmii 1. JlaboparopHas padora «KauecTBeHHbIE peaklluy Ha OT/ENIbHbIE KJIACChl OPraHMYECKUX BEIIECTBY. 5
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaHMe (COlMePKAHUE TPUKJIATHOTO MOXYJIS) 42
Pa3znea 8. XuMus B ObITY M IPOU3BOJICTBEHHOM eSITEJIbHOCTH YeJI0OBeKa 6 OK 01
Tema 8.1. OCHOBHOE co/Iep:KaHue 6 OK 02
OK 04
Xumust B OWITY 1 [[pagriueckue sansmus 6
MIPOU3BOJICTBEHHOU = = = OK 07
AT HOCTI Dkonoruveckasi 0€30MacHOCTh MOCIEACTBHI OBITOBOM M MPOU3BOJICTBEHHOMN JIEATEIBHOCTH YEIOBEKa, 4
‘HIeJ'IOBeKa CBsI3aHHAS ¢ IepepabOTKO BEIIeCTB; MOUCK U aHAIN3 XUMUYECKOW HH(OPMALIMK U3 PA3IUYHBIX HCTOYHUKOB
(Hay4Has U yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBa MacCOBOM HH(pOpMaINH, ceTh IHTepHeT u apyrue).
Keiicsl (c yuerom Oynyuieit npodeccuoHanbHOM AeITeIbHOCTH) Ha aHAINU3 WH(OpMAaIUU O
MIPOU3BO/ICTBEHHOH JIeATELHOCTH YellOBeKa, CBA3aHHOM C repepaboTKOM U MOJyYeHUEM BEILECTB, a TAKKE C
9KOJIOTHYECKOI 0€30MacHOCThIO.
3ammra Keiica: [IpeacraBnenue pe3ynbTaToB peleHus KecoB (BBICTYIUIEHUE C MTPEe3eHTaIei) 2
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*Paznen 9.1. UccienoBanne 1 XuMHYECKUH aHAIN3 00beKTOB Onochepbl

Tema 9.1.1. OCHOBHOE CoIep/KaHne 8 OK 01
Octoss! JlaGopaTopHble 3aHATHS 2
nabopaTtopHoOi —
pAKTHEH B JIaGopatopHnas pabota «OCHOBBI 1a00PATOPHON MPAKTUKI. 2
npodeccronanpupl |IIPAKTHYECKHE 3aHATHSI 6
X naboparopusx  |BBINOIHEHHE THIIOBEIX PACYETOB M0 TEMATHKE SKCIEPUMEHTA (BBIXOJ HPOIYKTa PEAKIMHU, Macca HaBECKH,

00BEM PaCTBOPUTEIS).

O06paboTka JaHHBIX, aHAIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIUHUCICHUE CPETHErO 3HAYCHUS 6

HKCTIEPUMEHTAIBHBIX TaHHBIX, TOTPEITHOCTH).

[IpencraBienue pe3yapTaToOB SKCIEPUMEHTA B pa3IMuHOi Gpopme (Tabnuua, rpaguk, OTYeT, JOKIa,

MIpe3eHTALNs).
Tema 9.1.2. OcHoBHOE coep:kaHue 6 OK 01
XUMUIECKHUH Teopernyeckoe odyueHue 2 OK 02
anajms mpod BomLI Knaccugukarms mpo0 BoJIbI IO BUAY U HA3HAUYECHHUIO, UCXO/S U3 €€ XUMHUYECKOTO COCTaBa. OK 07

OpranonenTudeckrue CBOMCTBA (3armax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTH) BOJIbI. KHCIOTHOCTH 1

IIETT0OYHOCTH BOABI. pH cpenbl u MeTo il ee onpeneneHus. JKeCTKOCTh BOABI U METOIBI €€ OTIPEICIICHUSI.

CyIIHOCTh METO/1a TUTPOBAHHS.

Bunpl )kecTKOCTH BOJIBI (BpEMEHHAS U TIOCTOSTHHAS). JKEeCTKOCTh BOIBI KaK MPUYHHA BBIMTAJICHUS OCAIKOB WIN 9

00pa3oBaHUs COJICOTIIOKECHNH, HMEIOIIMX MECTO B OBITY M Ha IIPOU3BOJICTBE.

CocraB coJieii, BBI3BIBAIOIINX JKECTKOCTh BOJBI. XUMHUYECKHUE MPOIIECCHI, YCTPAHSIONINE KECTKOCTh BOIBI.

YpaBHEHUS XUMHUYECKUX PEAKIUi, HIUTFOCTPUPYIOIIHUX IIPOIECCHI, TPOUCXOISAIINE IPU YCTPAaHCHUN

KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMHUYECKUMHU criocobamu. CriocoObl

YCTPaHEHUsI IIOCTOSIHHOM JKECTKOCTH.

IIpakTHYecKHe 3aHATHS 2

CrniocoObI BeIpaXKEHHSI KOHIICHTPAIIUN PACTBOPOB: MAacCOBast JI0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U

MOJISIIbHASL KOHIIEHTpauu. Tutp pactBopa. Pemenne npakTuko-opHEeHTHPOBAHHBIX TEOPETHUECKUX 3aaHUI 5

Ha pacyueT KOHIIEHTPAIIMA 3arpsA3HSIONINX BEIIECTB U UX CPABHEHHE C TMPEACITBHO JIOMYCTUMBIMU

koHneHTpamusamu (I1J1K).

JlabopaTopHble 3aHATHS 2

JIaGopatopHas paboTa «OuucTKa BOJBI OT 3aTrpsI3HEHUI.

Hcnonbs3oBaHne METOI0B (PUIBTPOBAHUS U aJICOPOILIUH JUIs OTJENCHHs 3arpsi3HEHUH B HcciieyeMo ipooe 5

BOJEI. BLI60p MCTOda OYUCTKHU B 3aBUCUMOCTU OT BUJIA 3aIPA3HCHU. CpaBHeHI/Ie 3(1)(1)CKTI/IBHOCTI/I
PAa3JIMIHBIX METOJOB OUUCTKHU BOJbI B PA3HBIX YCJIIOBUAX (B HaGOpaTOpI/II/I, B JOMAIIHUX M TTOJICBBIX
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YCIIOBUSIX).

Tema 9.1.3. OcHoBHOe coepkaHue OK 01
XAMHYECKUH TeopeTuuyeckoe 00y4ueHne OK 02
KOHTPOJIL KAUCCTBA [1) e cTBEHHDINA XUMUYECKHI COCTAB IPOJYKTOB IUTaHUs. BemecTBa, Ganbcupuupyomnme mpoayKThl OK 07
HPOAYKTOB MUTaHUS, U BELLECTBA, 3arpsA3HAIOLINE TPOAYKThI uTaHus. OnpeeneHue 3arpsa3HsomX XuMUYECKIX
fTarms BEIIECTB B MPOAYKTaX MUTAHUS, ONPEIEICHNE BEIECTB, HE 3asIBICHHBIX B COCTABE MPOJYKTOB IUTAHMUSI.

IpakTuyeckue 3aHATHA

Opranuyeckre 1 HEOpraHMYeCcKre BEIIeCTBa, BXOIAIINE B COCTAaB IPOAYKTOB uTaHus. OnpeneneHue

cocTaBa OJII0/1 Ha COJIEPYKAaHUE MAKPO M MUKPOAJIEMEHTOB. M3yueHne nmpeiioKeHHbIX IperoaBaTeaeM 0o

Ha IpeIMeT XUMUYECKOTO COCTaBa, OTNPEIeNIEHUE 10JIeH OT CyTOYHOW HOPMBI MaKpO U MUKPO3JIEMEHTOB B

yKa3aHHOM OJItofIe.

Penienne npakTHKO-OpMEHTHPOBAHHBIX 3a/1a4 110 KyJUHAPHON TEMAaTUKe Pa3IMYHbIX THIOB.

JlabopaTopHble 3aHATUSA

HccnenoBanue XuMUYeCKOro cOCTaBa MPOIyKTOB MUTAHUS.

JlabopaTopHast pabota Ha BEIOOD:

1. JTaGoparopras padota MccienoBanrne MOJIOYHBIX IPOTYKTOB HA HATMYHUE KpaxMmaa, TJIFOKO3bI
Tema 9.1.4. OcHoBHoOE coep:KaHue OK 01
XuMudecKui Teopernyeckoe odyueHue OK 02
iléiiif mpod Knaccudukanus nous 1o BUAY U Ha3HAYEHUIO, UCXO/I U3 XMMHYECKOro coctaBa. Maentuduxarys npoobt OK 07

IIOYBEI 110 €€ XUMUYCCKOMY COCTaBy, OIIMCAHHUC BO3MOYKHOCTEH ee MMPpUMCHCHH.

Tpe6OBaHI/I5[ K Ka4Y€CTBY IMOYBEI pa3jIMYHOr0 Ha3HAYCHHS. Omnucanue 0cCOOEHHOCTEH HCITOIb30BaHUS II0YB B
3aBUCHMMOCTH OT THIIOB, CIIOCOOBI YIYUIICHUA Ka4€CTBA II0YB B 3aBUCUMOCTH OT Ha3HAYCHH .

OO0J1acTH NCIOJIL30BaHUSA OpraHn4eCKux yz[06peHI/n71 B 3aBUCHMOCTH OT Ka4eCTBEHHOIro coctana. Omnrcanue
OPraHn4YCCKuX y,HO6p€HHI>i N UX IIPUMCHCHHC B 3aBUCHUMOCTH OT COCTABa IIOYBLI U €€ PA3HOBHUAHOCTHU.

IlpakTH4Yeckue 3aHATHSA

OO6actu HazHaYeHUs (MPUMEHEHUS ) TIOUBBI, UICXO U3 KaYeCTBEHHOTO M KOJIMUYECTBEHHOT'O COCTaBa.
AHanu3 HOpMaTUBHOU JOKYMEHTAIIUU.

Ponp HeopraHm4eckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YIOOPEHUH, YIyUIIUTENeH TOYBHI.

CocTaB MUHEpaIbHBIX YIOOpEeHUN U UX MPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIAHOCTH.
BsaumocBs3b coctaBa y100peHMil ¥ UX BIUSHUS HA BET€TaTUBHBIE CBOMCTBA U MJIOIOHOIICHHE PACTCHU.

JlabopaTopHble 3aHATHS

HccnegoBanne XUMHYECKOI0 COCTaBa Hp06 ITOYBEI.
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Jlaboparopnas pabota «Onpenenenrne pH BOIHOM BBITSKKH TIOYBBI, €€ KUCIOTHOCTH U MIEJIOYHOCTH Y.

Tema 9.1.5. OcHoBHOe coepkaHue 10 OK 01
Hccnenosanne TeopeTuuyeckoe 00y4ueHne 2 OK 02
00BEKTOB = OK 04
Suochep! Y4ebHo-1ccae10BaTeIbCKHA MPOSKT B 001aCTH MccieaoBanus 00beKToB Ouochepsr. O630p TeM yueOHO- OK 07

MCCIIEIOBATENILCKUX MTPOEKTOB. AJITOPUTM BBITIOJIHEHUS TTpoekTa. OnpeaeneHne npo0ieMbl HCCIIeA0BaHMS. 2

Mertozp!l moucka, aHajimsa 1 00paboTKi WH(GOPMAIIMU O TPOCKTE B PA3IIMYHBIX HCTOUHUKAX.

IpakTuyeckue 3aHATHA 4

O6ocHOBaHUE aKTyalbHOCTU BbIOpaHHOW TeMbl. BrisBieHue npobiemMsl ucciaenoBanusa. Beioop o0bekToB 1 2

METOJIOB HccinenoBanus. [loctanoBka 1eneit u 3a1a4 uccnenoBanus. OnpeaesneHne mpoyKTa UCCIeI0BaHusl.

OmnpeneneHne 3TanoB U COCTaBJICHHUE IJIaHa UCCIIETOBAHMSL.

3ammra npoekra: IlpencraBieHne pe3yabTaTOB BBINIOJIHEHUS YUe€OHO-MCCIENOBATEIBCKIX IPOEKTOB 2

(BBICTYILJIEHUE C MPE3EHTAIUEN).

JlabopaTopHble 3aHATUSA 4

HccnenoBanue nmpemioKeHHOT0 00beKTa Ha KUCIOTHOCTS, IET0OYHOCTh, XHMUYECKUH COCTaB (3arps3HUTEH,

Makpo- U MHUKpodieMeHThl). OOpaboTka pe3yapTaToB HcciefoBaHusd. OleHKa KayecTBa HCCIIETyeMOro 4

00BEKTa, UCXOJIS U3 PE3yJIbTATOB XUMHUECKOT0 aHAIIN3A.
IIpome:kyTOUYHAS aTTeCTAUMS MO JUCIUIINHE (IK3aMeH)
Bcero 144

*(OOpa3oBaTejibHASI OPraHU3ANUsA BHIOUPAET OAMH MOYJIb U3 MPeIJ10KeHHbIX.
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3. YcJi0BUS peajin3alnuy NPorpaMmel 001eo0pa3oBaTe/ibHOM TUCHUIITHHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MATEPHAJTbHO-TEXHUYECKOMY
o0ecre4eHHI0

s peanuzanul IporpaMMbl AUCHUIIIMHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIeIyIONINE CIIeHaIbHbIE MOMEIICHUS: YICOHbI KaOMHET XUMUU U/WIN y4eOHON
XUMUYECKOU JTa00paTopuHu.

OGopynoBanue yuyeOHOro kaOmHera (HArJIsiAHbIE MOCOOUNA): HAOOPHI
HIAPOCTEPKHEBBIX MOJENEH MOJIEKYJ, MOJAENINU KpPUCTAJUIMYECKUX PELIeTOK,
KOJUICKIIMM TIPOCTBHIX W CIIOXKHBIX BEIIECTB W/WUIW KOJUICKIIUU TOJUMEPOB;
KOJUIEKIIMSI TOPHBIX TOpOA M MHUHEepalioB, Tabnuia MenpaeneeBa, ydeOHbIe
¢unbMbL, TU(POBBIE 00pa30BATENbHBIE PECYPCHI.

Texnnueckue cpeacTBa oO0y4YeHHsl: KOMIIBIOTEp C  YCTpoOWCTBamMu
BOCIIPOM3BEJCHUSI  3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C DKPAHOM,
MYJbTUMEIUNHAS TOCKA, yKa3Ka JJisl Tpe3eHTaluH.

Oob6opynoBanme jgadopaTopuu M padouux MecT Ja0OPATOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPHI, MHKPOCKOI, JyMbl, TMPEIMETHBIC H
MOKPOBHBIE CTEKJIA, TUIAHIICTHI JJIA KalelbHBIX peakiuii, (UIbTpOBaIbHAsI
Oymara, MpOMBIBAJIKHM, CTCKJSIHHBIC MPOOUPKU, PE3UMHOBBIC MPOOKH, (HOHAPHUKH,
HA0Op pPEAaKTHUBOB, CTEKJISHHBIE MAJOYKH, IITATUBBI JUIsI TPOOMPOK; MEpHBIE
UWIMHAPBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JEJIUTENbHbIE HMIMHApUYecKue (50-
100 wu1), cTymku ¢ TiecTUKOM, (apdopoBble 4YalIK¥, MHUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBble CTEKJA, OJJIEKTPOIUIUTKH, JTaOOpaTOpHBIE
IITaTUBBI, CHUPTOBBIE TOPENIKH, CIIHMYKH, MPUOOP MIJis TOJIyYeHHs] Ta3oB (WM
npoOupKa C ra300TBOJHON TpyOKoOif), AepxaTenu s MPOOUPOK, CKISTHKUA MAJis
XpaHEHMs] PEaKTHUBOB, pa3AaTOUYHbIC JOTKHU; XuMHudeckue crakansl (50, 100 u 200
MJ1); IINATENH; MUHILIEThI, TUT€IbHbIE IIUMIbI; CEKYHIOMEPHI (TaliMepbl), MEPHbIE
npobupku (Ha 10—20 M) U MepHbIe KoJOBI (25, 50, 100 u 200 mut), BoasiHas O6aHs
(WM TepMoCTaT), CTEKJITHHBIC TAJIOYKH; KOHUYECKUEe KOJIO0bI 111 TuTpoBaHus (50
u 100 wmu1); WMHOMKATOpPHBIE MOJOCKU JJs onpeneneHus pH u cranmaptHas
WMHJMKATOpHAs 1IKaJla; YHUBEPCAIbHbIM UHANKATOP; nuneTku Ha 1, 10, 50 mu (unu
no3atopel Ha 1, 5 u 10 mut), GIOpETKU AJIsE TUTPOBAHUS, MEIUIIMHCKUE IITIPHUITHI HA
100-150 mu, maGopatopHble W/WIM aHATUTUYECKHE Bechl, pH-MeTpsl, mkad s
1abopaTOpHOTO 000PYIOBAHUSI.

3.2. UapopmanunonHoe odecneveHne pean3auu NporpaMmmbl

1. Jlns peanmmszaruu mporpamMmbl OuOIHOTEYHBIA (POHI 00pa3oBaTEIbHON
OpraHu3aliy JIOJDKEH UMETh MEeYaTHBIE W/WIW SJIEKTPOHHBIE 00pa3oBaTEIbHBIC H
WH(OOPMAITMOHHBIE  PECYpPChl, PEKOMEHJIOBAaHHBIE I  WCIOJb30BAaHUS B
o0pa3oBaTeILHOM MPOIIECCE, HE CTAPIIE MATH JIET C MOMEHTA U3JaHus.

2. Pexomennyembie [€YaTHbIC V3JaHUSA o peanuszauuu
o011e00pa3oBaTeIbHOM  JTUCHUIUIMHBL ~ TMPEACTAaBIEHBI B METOJMYECKUX
PEKOMEHAAIUSAX IO OpraHu3auu 00y4YeHu .
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHA 0011e00pa3oBaTe/ILHOM
AUCHUTTHHBI

KoHTponek ©  oumeHka  pe3yiapTaTOB  OOY4YEHHs  OCYLIECTBISIETCS
IIpENOAAaBaTeIeM B  IPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATUM U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMOJHEHUS OO0YYalOIIMMUCS
WHIUBUAYAJbHBIX 3aJlaHUi, MPOEKTOB, HccheqoBaHUil. Pe3ynbratel 00yueHus
ONPEJENSIOT, YTO O0y4aromuecs TOJKHBI 3HATh, TOHUMATh U JAEMOHCTPUPOBATH
I10 3aBEPIICHUHN U3YUYEHUS TUCIUIIINHBI.

Jist hbopMHupoBaHUs, KOHTPOJIA M OLIEHKU PE3yJIbTAaTOB OCBOCHUS Yy4eOHOM
JVCLUUIUIMHBI UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIIPUATHH, IPEACTABISAIOIIAS
co00Ol KOMIUIEKC Y4EeOHBIX MEpPOINPHUATUN, COTJIACOBAaHHBIX C PE3yJIbTaTaMH
oOydyenuss u cdopmynupoBanHbix ¢ yderom @OI'OC COO (nmpeameTHbIC
ezynbrathl o pqucuumnie) u I'OC CIIO.

Ne Mon};n;e/Ml;ae.neﬂ PesynbTaT 00yuenus OueHoYHbIe MEPONIPUATHS OK
| |OcHoBHOIi MOaYJIb
1 [(Paznen 1. D opMyJMpPOBaTh 6a30BbIe
OcHoBBI NOHATHSA U 3AKOHbI XMMHHU
CTPOCHUS
BellecTBa

1.1 |Ctpoenue atoMoB |COCTaBIATH XUMHUECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHUYECKUX (hopMyIbl COeTMHEHH B XUMHUYECKUX IEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |IPUPOJA XUMUUECKOU CBSI3N».
npupoja OKHCIICHUSI XUMUYECKUX 2. 3agauM Ha COCTaBIICHUE
XUMUYECKON 3JIEMEHTOB, UCXOS U3 XUMHUYECKUX POpMYIT
CBA3U BAJICHTHOCTHU U JIBYXaTOMHBIX COEIMHEHHUI

ANEKTPOOTPHUIIATENLHOCTH  |(OKCUOB, CYIb(hUIOB,
TUIPUJIOB U T.I1.).

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie |OK 01
3aKOH W TaOJWIIa |XUMHYECKHE DJIEMEHTHI B |TEOPETUUYECKUE 3aaHHS OK 02
J.. MengeneeBa |COOTBETCTBHH C UX

MOJIOKEHUEM B
NEePUOIUYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB
J.1. MenpaeneeBa
2 |Pasnmen 2. CocraBasite ypaBHeHusl U | KonTposibHasi paéora
XuMH4YecKue CX€Mbl XUMHN1€CKHUX «CTpoeHue BelecTsa u
peakuuu peakuui XMMHYECKHE PEeaKIIUN
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Monyas / Pasnen

Ne / Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
2.1 |Tunst CocraBnaTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMHYECKUX COCIMHECHMUS, PA3JIOKEHUSA, |ypaBHEHUM peakuui
peakiuit oOMeHa, 3aMeIlCHUS,
OKHUCJIUTEIBHO-
BOCCTAHOBUTEILHBIE
peaKIK 1 peaKIuu
KOMIUICKCOOOpa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIIEKCOB
QTIOMUHUSI ¥ IIMHKA) C
y4acTHEM HEOPraHUYECKUX
BEILECTB
2.2 |DOnexrposmtiyaeck |COCTaBIATh ypaBHEHUS 1. 3anaHus Ha cocTaBJieHHE OK 01
ast TUCCOITUAIUS U |XUMHUYECKUX PEaKIIHI MOJICKYJIIPHBIX ¥ HOHHBIX
WOHHBIN OOMEH  [MOHHOTO OOMeHa ¢ peaKkui ¢ y4aCTUEM OKCHJIOB,
Y4aCTUEM HEOPTraHMYECKUX |KHUCIOT, OCHOBAHMI U COJIEH,
BEIIIECTB MOHHBIX PEaKIIUi THAPOITH3a
COJIEH, YCTAHOBJIEHUE
W3MEHEHUS KHUCIIOTHOCTH CPEIBI.
2. JIaboparopnas padota
3 |Pa3nmen 3. HccaenoBars ctpoenue u |KontpoJsabHas padora
Crtpoenne u cBoOiicTBa «CBoOlCTBa HEOPraHUYECKHX
cBoiicTBa HEOpPraHU4eCcKUX BellecTB |BellecTB
HEOpPraHu4ecKux
BelleCTB
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenuns OuneHo4YHBbIC MEPONIPUSTHS OK

3.1 |Knaccudukanus, |Knaccuduuuposars 1. Tect «Homenkiatypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEIIECTBA |Ha3BaHUE HEOPraHUYECKUX
CTpPOCHHE B COOTBETCTBUU C UX BEILIECTB UCXO/I U3 UX
HEOPraHUYECKHX |CTPOCHHEM XUMHYECKOH (OPMYIIBI UITH
BEILIECTB COCTaBJICHUE XUMHYECKOM

(bopMyIIbl UCXOSI U3 Ha3BaHUSA
BEILIECTBA [0 MEXAYHAPOIHOU
WJIU TPUBHUAIBHOU
HOMEHKJIaType».

3.2 |dusuko- YcranaBnuBath 1. Tect «OcobenHocTu OK 01
XUMHUYECKHE 3aBUCUMOCTD (DU3UKO- XAMHYECKHUX CBOMCTB okcuaoB, |OK 02
CBOMCTBA XHUMHYECKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKUX |HEOPraHMYECKUX BEIIECTB |aM(OTEPHBIX TUAPOKCUIOB U
BEIECTB OT CTPOEHUS aTOMOB U coJei.
MOJIEKYII, a TaKXKe TUIIa 2. 3ajiaHus Ha COCTaBJICHHE
KPUCTAJUTMUECKON PELIETKU |YpaBHEHUN XUMHUECKUX
peakuii
4. JTabopatopHas pabota

3.3 |IIpousBoacTBo O6ocHoBwIBath 3HaueHue u |[Ipaktuko-opuentupoanusie |OK 01
HEOpPraHWYECKUX |IPUMEHEHUE 3a/1aHUs 110 COCTABJICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B |XMMHUYECKUX PEaKIIHii
3HaueHue u OBITOBOM U
MIPUMEHEHHE B IPOU3BOICTBEHHON
ObITY U Ha NEeSITeIbHOCTH YEJIOBEKa UX
MIPOU3BO/JICTBE (UBUKO-XMMUYECKUMHU

CBOMCTBaMH
4 |Pa3pen 4. HccnenoBars crpoenne n | Konrpoabnasi padora
Crtpoenue n cBoiicTBa oprannvyeckux |«CrpoeHue u cBOiiCTBA
CBOliCTBa BeLeCTB OPraHM4YeCKHUX BelecTB»
OPraHMYecKux
BeIIEeCTB
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OuneHo4YHBbIC MEPONIPUSTHS

OK

4.1

Knaccudukanmus,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEILIECTB

Knaccupunuposatsb
OpraHMYeCKUE BEIIECTBA B
COOTBECTCTBHUMH C UX
CTPOCHUEM

1. 3anaHus Ha cocTaBieHUE
Ha3BaHUN OPraHUYECKUX
COEAVHEHUN 110 TPUBUAIILHON
WM MEXIYHApOIHON
CHUCTEMAaTHYECKOU
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYIT
OpraHUYECKUX BEILECTB
OT/I€TbHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocreiiien GopmyIibt
OPraHN4YeCKON MOJIEKYJIbI,
UCXOJS U3 JIEMEHTHOIO COCTaBa

(8 %).

OK 01

4.2

CBolicTBa
OPraHN4YeCKUX
COoeqUHEHNN

YcranaBauBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKUX CBOIICTB
OPraHNYEeCKHUX BEIIECTB OT
CTPOEHUSI MOJIEKYJT

1. 3amaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMUYECKUX
pEeakIuii C yaacTueM
OpraHWYeCKUX BEIIECTB HA
OCHOBAaHMU UX COCTaBa U
CTPOCHHSL.

2. 3aga”usa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYCCKUX
peaKkuii, HILTIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA C YIETOM
MEXaHU3MOB MPOTEKAHMS
JTAHHBIX PEaKIui 1
TeHETUYECKOH CBI3U
OPraHUYeCKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHble 3a1a4d IO
YpaBHEHUSAM pEaKIuil C
y4acTUEM OPraHHYECKUX
BEIIECTB.

4. JTabopatopHas pabota

OK 01
OK 02

4.3

Opranunueckue
BeIllECTBA B
KU3ZHEACITEIBHOC
TH YEJIOBEKa.
[IpousBoacTBO U
MIPUMEHEHUE
OpPraHUYEeCKUX
BEILIECTB B
MPOMBILIJIEHHOCTH

OO00CHOBBIBATH 3HAYEHHE U
IPUMEHEHHUE OPTaHHMYCCKUX
BEIIECTB B OBITOBOI U
IPOU3BOICTBEHHON
IEeITEILHOCTH YeJIoBEKA UX
(UBUKO-XMMUYECKUMHU
CBOMCTBAMU

[TpakTHKO-OpHUEHTUPOBAHHBIE
3aJjaHus TI0 COCTABIICHUIO
XUMHYECKUX PeaKIHii

OK 01
OK 02
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Monayas / Paznen

Ne / Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
5 |Pa3zpen S. HccnenoBats paBHoBecue |Konrpoabnasi pabora
Kunernueckue u |H CKOpOCTh XuMuYeckux |«CKOpPOCTb XMHMHYECKOM
TePMOJUHAMMYEC | peaKkI Uil peakuuu U XUMHYECKoe
KHe paBHOBecCHE»
3aKOHOMEPHOCTH
NPOTEeKAHUA
XUMHUYECKHX
peakuuii
5.1 [Kunernueckue UccnenoBats BusiHUE 1. JJaboparopnast pabota OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIUU OK 02
MPOTEKAHUS pearupyromux BeuecTs u
XUMHUYECKUX TEMIIepaTyphl Ha CKOPOCTh
peakuui XUMHUYECKUX PEAKIN
5.2 |Tepmonmnamuuec |MccnenoBarh BIHsIHAE 1. 3amaun Ha pacueTs! TernoBbix [OK 01
Kue W3MEHEeHHUsI KOHLeHTpaluun |3¢ddexToB xumuyeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEIIECTB, PEAKIIUU CPEbl U | OTIPECIICHIE THITA PEAKITHHI
MPOTEKAHUS TEeMIIepaTyphl Ha cMelrieHue |(TIo TeTioBoMY 3D QEeKTy: IK30-
XUMUYECKUX XUMUYECKOTO PABHOBECHUS  |W SHIAOTEPMUUYECKHUE).
peaKuui. CMEIICHNE XUMHYECKOTO
PaBHOBecue paBHOBECHS.
XUMHUYECKUX 3. JJabopartopHas pabota
peakuui
6 |Pa3meu 6. HccaenoBars nucnepcHbie | KonTposabHas padora mo reme
JucnepcHbie CHCTEMBbI «JlucnepcHbie cucTeMbl»
CUCTEMBI
6.1 |ducnepcHbie Paznuuarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBIICHUE OK 01
CHUCTEMBI U pacTBOPbI, KOJJIOMAHBIE pPacTBOPOB. OK 02
(bakTopbl UX PacTBOpPHI U
YCTOWYHBOCTHU rpy0oaucIiepCHbIE CUCTEMBI
Ha OCHOBE XUMUYECKOTO
JKCIIEPUMEHTA
6.2 |HUccnenoBanue UccnenoBath Gpusuko- Jlaboparopnas pabota OK 01
CBOMCTB XUMHUUYECKHE CBOMCTBA
JMCTIEPCHBIX pa3IMYHbIX BUJOB
CUCTEM JMCTIEPCHBIX CHCTEM
7 |(Pa3men 7. HccaenoBaTh cCBOHCTBA
KauecTBeHHBIC |[OpPraHMYeCcKUX U
peakuuu HEOPraHu4ecKMX BellecTB
00Hapy:KeHus € HCNO0JIb30BAHMEM
OPraHMYeCKUX U |Ka4eCTBEHHbIX peaKiui
HEOPraHu4eCKHX
BelIeCTB
7.1 |O6HapyxeHue Hccnenosath 1. JTaboparopHas pabota OK 01
HEOPraHMYeCKHX |KauyeCTBEHHbIE PeaKluu
KaTHOHOB U HEOPraHMYECKHUX BEILECTB
AHUOHOB
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Monyas / Pasnen

Ne / Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
7.2 |ObHapyxeHHe HccnenoBath 1. JlaboparopHas pabora OK 01
OpPraHUYeCKUX KaueCTBEHHbBIC PEAKIINHI
BEIIECTB OPraHUYECKUX COCIMHEHUM
OT/AEIBbHBIX OT/ICJIbHBIX KJIaCCOB
KJIACCOB C
HCIIOJIb30BAHUEM
KaueCTBEHHBIX
peakuui
Il |IIpuxnaaHoii Moayab
8 |Pa3gen 8. OuenuBath nocjaeacTeus |3amura Keiica (¢ yuerom
Xumusi B ObITY U [OBITOBOI U Oyayuieii npogeccuoHaIbHON
NMPOM3BOJACTBEHH [IIPOU3BOJACTBEHHOM JesiTeJIbHOCTH)
0ii 1eAATeJIbHOCTH |1eSITeJIbHOCTH YeJIOBEKA C
YyeJIOBEKAa MO3UIUIA IKOJIOTHYeCKOM
0e30MacHOCTH
Xumus B ObiTy 1 |OnienuBath nocneActBus | Ketic (¢ yuetom Oymymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npoeCcCUOHATBHOU OK 02
W IeATeIbHOCTH  |MPOU3BOJICTBEHHON JIESITETHHOCTH) OK 04
YeJIoBeKa NeATEIIFHOCTH UenoBeka ¢ | Bo3MoKHEBIE TEMBI KEMCOB: OK 07
MO3UIINHI YKOJOTHUECKOU 1. IloTemieHne KIuMara u
0€30I1aCHOCTH BBICBOOOYKIEHHE I'a30BbIX
TUAPATOB CO JHA OKEaHa.
2. byayiue matepuansl 1ist
aBua-, MallliHO- U
MPUOOPOCTPOCHUSI.
3. HoBble Matepuaisl 1ist
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaTos.
9.1 (Pa3nmen 9.1. HuTepnperupoBaTh 3amuTa y4yeoHo-
HccnenoBanue u |XuMuuyeckue mpouecchbl 1 |MCCI€I0BATEIbCKOI0 NPOEKTa
XUMUYeCKH I siBJIeHHs1 B Onocgepe (c yyeroMm Oyayuieit
aHaJu3 00bEeKTOB npodeccuoHAIbLHOM
ouocdepbl JAesITeJIbHOCTH)
9.1.1|OcHoBBI Boinmonusate nonueiii nmukn | 1. JlaGopatopHas padora OK 01
nabopaTtopHOit 9KCIEPUMEHTAIBLHOTO «OCHOBBI J1abOpaToOpHO
MIPaKTUKHU B UCCIIEJIOBAHHUS C MPAKTHKN.
npodeccHoHallbH |COOTI0ICHHEM TPaBUIT 2. TunoBble pacueTsl MO

BIX JJAOOPATOPUSX

6e301acHOro 00paIeHus ¢
BEILECTBAMU U
1a00paTOPHBIM
000pyI0BaHUEM

TEMATHUKE HKCIIEPUMEHTA.
3. 3agaun Ha BEIUHUCIIEHHE
CPEIHEro 3HaYEHUs
AKCIIEPUMEHTATbHBIX TAHHBIX,
MOTPEUIHOCTH.

4. IlpencrapieHue pe3ylbTaToB
OKCIIEPUMEHTA B Pa3IMYHOM
dopme (Tabnuia, rpaduk,
OTYET, TOKIa/l, PE3CHTALINS).
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OuneHo4YHBbIC MEPONIPUSTHS

OK

9.12

XuMu4eckui
aHaJm3 mpoo BOJIBI

HccnenoBars xXuMuaeckuu
COCTaB MPOO BOJIBI

1. Tect «CBolicTBa U COCTaB
BOJIBD».

2. 3aganue «XUMUYECKUH
COCTaB BOJIbI, THIT BOJIbI U
CIOCOOBI €€ MPUMEHEHUS (C
UCII0JIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHEHTUPOBAHHBIC
TEOPETHUYECKHE 3aJaHNs Ha
COCTaB BOJBI U CIIOCOOBI
BBIPKEHUS KOHIICHTPAIMHA 1
nepecyeT KOHIEHTpalui (¢
HCII0JIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTabopatopHas pabota

OK 01
OK 02
OK 07

9.13

XUMHUYIEeCKUI
KOHTPOJIb
KadecTBa
MPOJYKTOB
MMUTaHUS

HccnenoBars XuMuuecku
COCTaB HpO)IYKTOB IIMTAHUA

1. Tect «Oprannyeckue u
HEOpraHM4YecKue BeUleCcTBa,
BXO/JISIIINE B COCTaB MPOAYKTOB
MUTaAHUS.

2. IIpakTUKO-OpPUEHTUPOBAHHBIEC
3aJlaHus 10 KYJIMHAPHOMN
TeMaTHKe.

3. JJabopartopHas pabota

OK 01
OK 02
OK 07

9.14

XUMHUYECKUH
aHaju3 mpoo
MTOYBEI

Hccnenosats XuMUUECKUN
COCTaB IPO0 MOYBBI

1. Tect mo TeMe «XUMHUYECCKUH
COCTaB HEOPTaHWYECKUX U
OpPraHUYECKUX YIAOOPEHUI».

2. 3amanne «B3anMOCBsI3b
CcOCTaBa MOYBBI, THUII IIOYBHI U €€
Ha3HAYEHUS.

OK 01
OK 02
OK 07
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Monyas / Pasnen

Ne / Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
9.1.5|Uccnenosanne Uccnenosars xuMuueckuii | YueOHO-UCCIEN0BATEILCKUMI OK 01
00BEKTOB cocTaB 00BEKTOB OHOC(EPHI |IPOCKT B 00JIACTH OK 02
ouochepsr Ha NMPUMEPE MPOTYKTOB uccie0BaHusl OOBEKTOB OK 04
HUTaHUS, BOJbI U IOYBbI ouochepsl. OK 07

Bo3Mo)xHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IALNH TI0 €€
HCIOJIL30BAHUIO.

2. UccnenoBanue
pa3pyLamnIero AeMCTBUS
IIPUPOIHOM BOJBI HA
CTPOUTEINIbHBIE MaTEPHAIIBI.

3. CocTaBieHue nIpoeKTa
[IBETHHKA/OTOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX TTOYB.
4. CocTaBiecHHE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJIeNI0) B 3aBUCHUMOCTH
OT COJIEpP KaHMS XUMHYECKIX
MaKpO ¥ MUKPOAJIEMEHTOB B
MPOJIYKTax MUTaHUS.

5. UccnenoBanue KkauecTBa
MIATHEBOM BOEL.

6. UccnenoBanue mpoO
BOJIONTPOBOJHOM BOJBI HA
MpeaAMET yCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIIbCKOXO3SIMCTBEHHOM
JIeITEIBHOCTH.
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