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. ®denepanbHblii 3akoH «OO0 o0OpasoBanuu B Poccuiickoit denmepanun» OT
29.12.2012 N 273-®3;

. [Tpuxaz MunuctepctBa mnpocBemeHuss P® ot 24.05.2022 Ne 762 «O06
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oOpazoBaHus» ¢ n3MeHeHnsMU Ha 20 nexabps 2022 roxa;
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cpeaHero  npodeccCHoOHAIbHOTO  00pa3oBaHus 1O  cnennanbHocTH  19.02.12
TexHOMOTHS MTPOTYKTOB MUTAHUS KUBOTHOTO TIPOUCXOKICHUS

. [IpumepHoii mporpamMMoii  0011€00pa30BaTeIbHOIO  y4eOHOro MpeameTa

Xumust U1t TpoecCHOHANIBHBIX 00pa30BaATENbHBIX OpraHU3aluid, pEKOMEHI0BaHHON
@denepanabHbIM  T'OCYAApPCTBEHHBIM ABTOHOMHBIM  yupexaeHueM «DenepanbHblil
UHCTUTYT pa3BuTus oopazoBanus» (PI'AY «®UPO») ot 30 Hosi6ps 2022 r.

Opranuzanusi  pa3paboTuuk: [ocymapcTBEHHOE aBTOHOMHOE MPO(ECCHOHATHHOE
obpazoBarenbHoe yupexaenne HoBocuOupckoit obmactu «HoBoCcMOMpCKHMIT KOJIEK
MTUIICBOU MPOMBIIIJICHHOCTH U TIEPEPabOTKI»

CocraButenb IIPOrpaMMBI: [[TarabytauHoBa Hacuma KanumynnaeBHa
(mperogaBaTeb BHICIIEH KATETOPUHN)

CorjacoBaHo:
MeTonuct / T'. B. Bekmuna /

PaccmoTpeHo u yrBepiKaeHo:

Ha 3acemanun npeaMeTHO-IIUKIOBOM KOMUCCUU

IIPOTOKOJ OT No

[Ipencenarens kKoMuccuu /O.M. Ceposa/




COJEPKAHME

1 OO6mas xapakTepucThuka pabodeil MporpaMMmbl 0O0IIE0O0pa30BaTEIHHOTO
TIPEIIMETA XHIMHES e .vvveeessteresssseesssssesssstasssasseesssssesssssessasssesssssessssssesssnssesssnssesssseessnnes 4
2 CTpyKTypa U cofiepkaHue 001eo0pa3oBaTeIbHOTO MPeaMeTa XUMHUS.............. 15
3 YcnoBus peanuzaiuy mporpaMmbl 0011eo0pa3oBaTeIbHOTO peaMera XumMus 34
4 KoHTpOdb M OLIEHKa pe3yJbTaTOB OCBOEHUS 00Ie00pa3oBaTebHOIO MpeaMeTa
€005 35



1.00mas xapakrepucTuka padodeid mporpaMmsl 0011e00pPa3oBaTeIbLHOIO
npeaMera Xumus

1.1 Mecro mnpeamera B CTPYKType OCHOBHOH mnpodeccHoOHAILHON
o0pa3oBaTeJIbHOM MPOrPaMMBbI

OO6mIeo0pa3oBaTeNbHBIA TPEAMET XHUMHS SBJISETCS OO0S3aTEIBHOW YacCThIO
0011e00pa3oBaTEeNbHOTO IMKIIAa 00pa30BaTEeIbHOM MPOrpaMMbl B COOTBETCTBHH C
®I'OC CIIO no npogeccuu 19.01.18 Annapamuuk-onepamop npou3eoocmea
NPOOYKMO8 RUMAHUA U3 PACHUMEIbHO20 CHIPbA

TpynoeMKOCTh AUCHUILUIMHBI «XUMUS» Ha YIIyOJI€HHOM YPOBHE COCTABIISIET

133 wgaca, u3 kotopbix 101 waca — Ga3zoBwiii Moaynb (7 paszmenoB) m 32 daca —
NPUKIAHOW MOAydh (2 pasjaena), BKIIOYAIOUMNA MNPAKTUKO-OPUEHTHUPOBAHHOE
COJIepKaHUe, YCWUIMBAIOIIEe MPOPUIbHYIO COCTaBIAIONIYIO [0 KOHKPETHOM
npodeccuu Win CrenruagsbHOCTH.

[TpuknagHoii MOAYh BKIIOYAET JBa pasnena. Paznen 8 «Xumus B ObITYy U
MPOU3BOJCTBEHHON  JIEATENIBHOCTM  YEJIOBEKa»  pealu3yercsa s BceX
npodeccuil/crenuaibHOCTe Ha MaTepualie KEHCOB, CBI3aHHBIX C DKOJIOTHYECKOU
0€30MacHOCTbI0 M OIICHKOM TMOCJIEACTBUN OBITOBOM UM MPOU3BOJCTBEHHOMN
NEeATEIbHOCTH, TIO OTpacisM Oynaymieil MpoQecCHOHANBHON  JIeATeTbHOCTH
oOydJarommxcs.

Tematuka paznena 9 BapbupyeTcsi Mo 00beKTy Oyaymiel npodeccuoHaIbHOMN
NESATEeILHOCTH CTYIEHTOB — Ouochepa (KUBbIE OpPraHW3Mbl) WA TexXHOchepa
(TEXHOJIOTUYECKUE OOBEKTHI):

- JUIsl  YKpYOHEHHBIX Tpynn croeruanbHocTed / mpodeccuit  19.00.00
pPEKOMEHyeTCs

tematuka «MccienoBanre 1 XUMUYECKUM aHAIN3 00BEKTOB OUOChephI»;
[lepuon oOyueHus U pacmpelnesieHue IO CeMecTpaM OIpeAeIiseT

oOpa3oBaTefpHasi  OpPraHu3alldsg  CaMOCTOSITENIBHO, C  y4Y€TOM  JIOTHKH
dbopMHpOBaHUS TPEIMETHBIX PE3yIbTaTOB, OOMMX U MPOhecCHOHATBLHBIX
KOMIIETEHLIMH,  MEXNPEIMETHBIX CBS3€d C  JAPYTMMU  JHUCHUILIMHAMU
0011e00pa3oBaTeIbHOrO M 00IIeTPOdheCCHOHAIBHOTO ITUKIIOB YU4EOHOTO TIIaHa.

1.2 llenu u nu1aHUpyeMble pe3yJbTAThI 0OCBOCHHA Y4eOHOI0 MpeaMera

Heau n 3axa4n yueOHOro nmpeamera

dopMUpOBaHUE Y CTYICHTOB XHMHYECKOM COCTABISIOLIEH €CTECTBEHHO-
HAay4YHOM KapTUHbI MHUpA KaK OCHOBBI MPHUHATHA PEUICHUNA B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUAX, OTBETCTBEHHOI'O NIOBEACHUS B IPUPOIHOM Cpee.

3agaum yueOHOro npeamera:

1) cdopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUIN B OKPYKAIOLIEN Cpelie, IEITOCTHOM HAayYHOM KapTUHBI MUDPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS TPOBOJUTH PACUYCTBl MO XHUMHUYECKUM (opMyaaM Hu
YPaBHEHUSIM XHMHUYECKMX pEaKUud, IUJIaHUPOBATh MW  HMHTEPIPETHUPOBATH
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pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKA MPOBEICHHS XMMHUYCCKHX 3KCIIEPHUMEHTAIbHBIX
UCCJIEIOBAHUM C COOII0IEHHEM TIPaBUiI 6€301acHOro0 oOpaIieHus ¢ BEIIeCTBaMU U
Ja00paTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh  yYMCHHUS  aHAJIW3UPOBaTh,  OICHWBATh, IPOBEPAThH  Ha
JIOCTOBEPHOCTH M 0000111aTh UHPOPMAIIUIO XUMUYECKOTO XapaKTepa U3 pa3IndHbIX
MCTOYHUKOB,;

5) chopmupoBaTh  YMEHHS ~ TPOTHO3MPOBATh  IOCICICTBUS  CBOCH
NEATETPHOCTH W XUMHUYECKHX TMPHUPOIHBIX, OBITOBBIX W MPOW3BOACTBEHHBIX
MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHKE 3HAYMMOCTH JAOCTHKCHUH XMMHUYCCKONH HAYKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM cdep.

IInanupyemble pe3yJibTaThbl 0CBOCHHUSI 0011€00pa30BaTeIbHOI0 Y4e0OHOI0

npeamera B coorsercTBUM ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO



Koa u
HAaHMeEHOBaHHeE
GopmMupyembIx
KOMIIeTeHI Ui

I[Lnanupyembie pe3yJbTaThl 0CBOECHHS
y4eOHOro npeaMera

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CIOCOOBI PeIICHUs
3aga4
npo¢eCcCuOHATBLHO
¥ 1esITeIbHOCTHU
MPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:

- TOTOBHOCTh K TpPYIdy, OCO3HAHHE IICHHOCTH MAacCTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JCSITEIBHOCTH TEXHOJOTHUECKOW U
COIMAJIbHOM HAIPaBICHHOCTH, CIIOCOOHOCTh WHHUIUMPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJIHATH  TaKylO
JeSITENIbHOCTD;
- UHTepecC K pas3auuHbIM cdepaM HpodeccuoHaTbHON
JeSITENIbHOCTH,
Osiagenue YHHBEPCAJIbHBIMH y4eOHBIMU

MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a30BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOATENbHO (OpPMYIHpPOBaTH M aKTyalU3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIICCTBCHHBIH MPHU3HAK WA OCHOBAHHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- ONpENeNsITh IENU JCITeIHHOCTH, 3aJaBaTh MapaMETPhl H
KPUTEPUU UX TOCTHIKEHUS;

- BBISABIIATDH 3aKOHOMCEPHOCTHU n IMPOTHUBOPCUYNA B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPCKTHUBBI B  ACATCIIBHOCTH, OLCHUBATH
COOTBETCTBUEC  PE3YJILTATOB OCIIsAM, OIICHUBAaTb PUCKHU

MMOCJICJICTBUI IEATCILHOCTH;

- BJAJETh CHUCTEMOM XMMHYECKUX 3HAHHH, KOTOPAs BKIIIOYAET:
OCHOBOIIOJIATalOIIME TOHATUSA (XMMHYECKMM JJIEMEHT, aToM,
BIIEKTPOHHAsI 000JI0YKA aToMa, s-, P-, 0-3JIEKTPOHHbIE OpOUTAIH
aTOMOB, UOH, MOJIEKYJIa,
ANIEKTPOOTPHULIATEIBHOCTD,
CBS3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIA O0BEM, YIJIEpPOJIHBIM
(yHKIMOHAIbHAS  TpyIIa, pagukail, HU30Mepus,

HU30MCPHI, TOMOJIOTHYECKHI psAA, TOMOJIOIH, YIJIEBOAOPOIHI,

BaJICHTHOCTbD,
CTCIICHb OKHCIICHHA, XHMHUYCCKAsA

CKEJIeT,

KHCIIOPOJI- W a30TCOJeprKallhe COEeIWHEHUs, OHOJOTHYEeCKH
aKTUBHBIC BelleCcTBa (YIJIEBOABI, JKUPBI, OENKH), MOHOMED,
MOJIMMEp, CTPYKTYpHOE
COCAMHCHUA, KPUCTAIUIMYCCKAad PpCIICTKa, TUIIBI XHUMHUYCCKUX
peakuun
JHJIOTEPMUYECKUE,

3BE€HO,  BBICOKOMOJIEKYJISIPHBIE

(OKHCIIMTEIbHO-BOCCTAHOBUTENNbHBIE,  JK30- W
peakuMd HOHHOrO OOMeHa), pacTBOp,
HE3JIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
BOCCTAaHOBHTEIb,

JJIEKTPOJIUTHI,
Jucconyanus,
XUMHUYECKON pEaKIMH, XUMHUYECKOE PpAaBHOBECHE), TEOPHUH H

OKHUCIINTEIIb, CKOpPOCTH
3aKOHBI (TEOpUS XUMUYECKOTO CTPOCHUSI OPTaHUUECKUX BEIIECTB
A.M. BbytnepoBa, TeopHs 3IEKTPOJIUTUYECKOW JTHCCOLMALINU,
nepuoanueckui 3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI
(haKTOJIOTUUECKHE CBECHHUS O CBOMCTBAaX, COCTaBe, MOJTYICHUH 1

0C30IMaCHOM HKCIOJIb30BAHUHN BaXKHEHIIIHNX HCOPraHNYCCKUX U

JA3bIK XHWMUH,

OpTraHN4YCCKUX BCHICCTB B GBITy u HpaKTI/I‘-ICCKOI\/'I JACATCIIBHOCTH
YCJI0OBCKA,
- YMCTH BBIABJIATH XapPaKTCPHBIC MPHU3HAKN U B3aAUMOCBA3h




- pa3BUBaTh  KpPEATMBHOE  MBIIUICHUE TPU  PEHICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCeA0BaTEIbCKUE TeHCTBUS:

- BIaJeTh ~ HABBIKAMH  y4eOHO-HMCCIIEOBATEICKOH U
MPOEKTHOH JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIIem;

- BBISIBJISITD MPUYUHHO-CIICACTBEHHbIE CBSI3U u
aKTyaJM3UpOBaTh 3a7ady, BBIIBUTATh THIIOTE3y €€ PEIICHHS,
HaxOJWUTh  apryMeHTBl IS  JIOKa3aTeJbCTBA  CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATh IMOJYYCHHBIE B XOJ€ PEIICHUS 3aJadyu
pe3ynbTaThl, KPUTUYECKU OIEHUBATh HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

-yMEeTh TEPeHOCUTh 3HAHUSA B  [O3HABATEIbHYI0 H
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMEeTh HMHTETPUPOBATh 3HAHUS M3 PaA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC WJICH, TNIpeajaraTh OpPUTHMHAIbHBIC
MOAXO/bI U PEIICHHUS;

- CITOCOOHOCTh UX HCIIOJB30BaHUS B TIO3HABATEIILHOU

Y COLIMAJIbHOW MPAKTHUKE

W3YyYECHHBIX IOHATHM, MPUMEHSATH COOTBETCTBYIOLIME MOHSATHUSA
IpU ONUCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB M WX MPEBPALICHUN; BBISBIATH
B3aUMOCBSI3b ~ XMUMHMYECKMX 3HAaHMM C  TOHATHUSAMU U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh UCHOJIb30BATh HAUMEHOBAHUS XUMHYECKUX COCIUHEHUMN
ME¥KIYHAapOAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHUH
U TpUBHAJIbHBIE Ha3BaHUS BaXHEMIIUX BeEIIECTB (ITUJICH,
alleTuiIeH, IHLepuH, GpeHon, GopMmanbaerul, yKCycHas KHCIoTa,
JIMIWH, YrapHbld Tra3, YIVIEKUCIbIA a3, aMMUaK, TralmieHas
W3BECTh, HETallleHas W3BECTh, NHThEBas COJA U JAPYTHX),
COCTaBIAATH  (POPMYIBI HEOPraHMYECKUX W  OPraHUYEeCKUX
BEIIECTB, YpPAaBHEHHS XHMHUYECKUX pEaKlud, OOBACHATH HX
CMBICII; TOATBEPKAATh XapaKTepHble XWMHUUYECKHE CBOWMCTBA
BEILIECTB COOTBETCTBYIOUIMMHU JKCIEPUMEHTAMH W 3aMHUCSAMHU
YPAaBHEHUN XUMUYECKUX PEAKLUI;

- yMeTb YCTaHaBIIMBaThb MPUHALIECKHOCTh  H3YYEHHBIX
HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB K OIPEACIICHHBIM
KJIaccaM M TpyniaM COECIMHEHUH, XapaKTEpU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; OMNPENECIATh BUIbl XUMHUYECKHX CBS3EH
(xoBalleHTHAsi, MOHHAas, MeETAJJIM4ecKas, BOJOPOJHAs), THIIbI
KPUCTAINIMYECKUX  PEHIeTOK  BEHIeCTB;  KJIacCH(UIIUPOBATH
XAMHUYECKHE PEAKIINH;

- chopMHpOBaTh TIPEACTABJICHHUSI: O MaTEPUATHHOM E€IUHCTBE
MHPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUM IIPUPOBL; O
MECTE€ U 3HAYEHUHU XUMHUHM B CHCTEME €CTECTBEHHBIX HAYK U €€
poJin B OOECIIEYCHHH YCTOMYMBOTO PA3BUTHSI YEIIOBEUYECTBA: B
peIeHrH PoOJIEM IKOJIOTHIECKOM, IHEPTETUIECKON 1 MTUIIEBON
0€30macHOCTH, B PAa3BUTHH MEIWIIMHBI, CO3JaHUH HOBBIX
MaTepuaIoB, HOBBIX HICTOYHUKOB SHEPTUH, B O0ECTICUCHU U
PaIMOHAIBHOTO MPUPOJIONOJIB30BAHUS, B (DOPMUPOBAHUH




MHUPOBO33pEHUsI U OOWIEeH KyIbTypbl 4YEJIOBEKa, a TaKke
JKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILICHUS K CBOEMY 310POBBIO
U IIPUPOJHON Cpene;

- BJIQZIETh CUCTEMON XMMHUYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATalOIIME TOHATUS (JIOMOJIHUTEIBHO K CHCTEME

NOHATHM  0a30BOr0  ypoBHSI) - M30TOIBL, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHE aToMa, T'HOpHIM3alus aTOMHBIX
opOutaneit, xumudeckas cBsa3b (" " w "', KpaTHbIE CBS3M),

MOJIIpHAsl KOHIIGHTpAalusl, CTPYKTypHas ¢GopmMmyna, H30Mepus
(cTpykTypHasi, reoMerpuueckas (LUC-TPAHC-U30MEpHS), THUIIBI
XAMUYECKHX peaKkiuii (TOMO- M TeTepOreHHbIC, OOpaTHMbIE U
HeoOpaTUMbIe), pacTBOPHI (MCTHHHHBIC, IHUCIIEPCHBIC CHCTEMBI),
KPUCTAIJIOTUAPATHI,  CTEMEeHb  JUCCOLMAIIMM,  AJIEKTPOJIU3,
KPEKUHT, PU(QOPMHHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHHUMAHUS
OPUYMHHOCTH W CHCTEMHOCTH  XUMHYECKUX  SIBIICHHIA,
COBpPEMEHHbIE TPEJCTABICHUS O CTPOSGHUU BelIecTBa Ha
aTOMHOM, MOJIGKYJISIPHOM ©  HAJMOJEKYJISIPHOM YPOBHSIX;
MPEJICTaBICHUsT O  MEXaHM3MaX  XHUMHUYECKUX  PEaKIluii,
TEPMOJMHAMHYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSIX UX
NPOTEKaHHWs, O XUMHUYECKOM pPABHOBECHH, JTUCIIEPCHBIX
cucreMax, (pakTOJIOrMYecKHe CBEJIEHUS O CBOMCTBAX, COCTaBe,
NOJy4eHHH U Oe30MacHOM  MHCIOJb30BaHMM  BaXKHEMIINX
HEOPraHMYeCKUX U OpraHMYecKUX BeIIeCTB B OBITY U
NPAaKTUYECKOH JeSTETBbHOCTH UEJOBeKa; OOMIMX HAyYHBIX
NPUHIUIIAX ~ XUMHYECKOTO0  TMPOW3BOACTBAa (Ha  TpuMepe
NPOM3BOJICTBA  CEPHOM  KUCIOTHI, aMMMaKa, METaHOJa,
nepepaboTku HeDTH);

- YMETh TPOBOJUTH PACUYETHl MO XHUMHUYECKUM GopMylaM U
YpaBHEHHMSIM  XHMHYECKHX PpEaKIuil C  HCIOJIb30BaHUEM
¢u3nUecKux BeITUYMH (Macchbl, 00beMa ra3oB, KOJINYECTBA




BeH_[eCTBa), XapPaKTCPU3YIOIMX BCHICCTBA C KOJWYECTBCHHOM

CTOPOHBI: pacyeTbl MO HAXOXACHUIO XHUMHUYECKOH (opmyIbl
BEILIECTBA; pacueTbl Macchl (00bemMa, KOJUYECTBA BEIIECTBA)
MPOJIYKTa PEaKIMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B
BHJIE  pacTBopa C  ONPEACIICHHOM  MaccoBOM  JoJiel
pacTBOPEHHOI'O0 BellecTBa WM JaHO B U30bITKE (UMeer
IIPUMECH); pacyeTbl MAaccOoBOW WJIM OOBEMHOH [10JIM BbIXOAA
MPOJYKTa PEaKIMU; pacyeThl TEIUIOBOTO 3(deKTa peakiuid,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETh BBISIBIATH XapaKTepHbIE MPU3HAKKM M B3aUMOCBSI3b
W3YYCHHBIX TOHSATUH, NMPUMEHSATH COOTBETCTBYIOIINE TOHSTHUS
IpU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX U
OPraHWYECKUX BEHICCTB M WX MPEBPAIICHUN, BBISIBIATH
B3aMMOCBS3b  XMMHUYECKUX 3HAHUW C  TOHATUSMH U
MPEJICTABICHUSIMH JIPYTUX MPEeIMETOB Ajisi 0ojee 0CO3HAHHOTO
MMOHWMAHUS U OOBSCHEHUS CYIIHOCTH MATePUAIBHOTO SIMHCTBA
MHpa; HCHOJIB30BaTh CHUCTEMHbIE XWMHUUYECKHE 3HAHUS IS
OOBSICHEHUS! W  TMPOTHO3UPOBAHUS  SIBICHUH, HMEIOLIUX
€CTECTBEHHOHAYUYHYIO IIPUPOY;

- YMETh HCMOIb30BaTh HANMEHOBAHUS XUMUYECKIX COETMHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHUH
Y TPUBUAIbHBIE HA3BaHUS BEIIECTB, OTHOCAIINXCS K U3y4YEHHBIM
KJlacCaM OPTraHUYeCKUX U HEOPraHUYECKUX COCAMHEHHIA;
UCIIOJIB30BaTh XMMHMUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS
dbopMynT  HEOPraHWYECKMX  BEIIECTB, MOJCKYISIPHBIX  H
CTPYKTYPHBIX (Pa3BEpHYTBHIX, COKpAIIEHHBIX H CKEJIETHBIX)
dbopMyn OpraHMYECKHX BEUIECTB; COCTaBIATh ypaBHEHUS
XUMHUYECKUX  PEaKIuil W  pacKpblBaTh WX  CYIIHOCTH:
OKHUCITUTEIILHO- BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEICTBOM
COCTaBJIEHUS] AJIEKTPOHHOro OajaHca 3TUX pPEeaKIHi; peaxiuii
HOHHOTO OOMEHa IIyTéM COCTaBJIGHUS WX TIOJHBIX |
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COKpAalICHHBIX HOHHBIX YPaBHEHHUM; pEaKUUNd TUIAPOJIU3a,
peakuui
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KOMILJIEKCOOOpa3oBaHusi (HAa TMpHUMEpPEe T'HIPOKCOKOMIUIEKCOB
LIMHKA U QJIOMHHHUS); IOATBEPAKAATh XapaKTEPHbIE XUMHUECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOLIUMH 3SKCIEPUMEHTaAMH U
3alACAMH YPAaBHEHUN XUMUYECKUX PEAKLUN;

- YMeTb KJIacCU(pHUIMPOBATH HEOPraHUYECKUE M OpraHUYecKHe
BEIIECTBA M XUMHUYECKUE PEAKIMH, CaMOCTOSTEILHO BHIOMPATH
OCHOBaHMA M KpUTEpUH IS KJIacCU(UKAUHM HM3ydaeMbIX
XMMUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB U BaKHEUIINE
CBOMCTBA BEILECTB, IPUHAJIEKAIINX K ONPEAEICHHBIM KlaccaM
U TpylIaM COEJUHEHHH (IpOCThle BEIIECTBA, OKCHJBI,
THIPOKCUBI, COJH; YTIEBOJOPOJBI, MPOCTHIE APHUPHI, CIUPTHL,
(eHobI, anbAeruibl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIOXKHbBIE
3(QUpBI, KUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBHI, OEJKH);
IIPUMEHATh 3HAaHUA O COCTaBe M CBOMCTBaxX BEUIECTB JUIA
AKCIIEPUMEHTAJIbHOW  IPOBEPKM  TUIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKHX pEaKuuid U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

- YMETb MNOATBEPKIaTh Ha KOHKPETHBIX IPUMEpPAX XapakTep
3aBUCHUMOCTH  PEAaKIIMOHHOM  CIOCOOHOCTM  OpPraHM4ecKuX
COEJIMHEHUIN OT KPaTHOCTH M TUIA KOBaJIEHTHOM cBs3u (" " m
""), B3aMMHOT'O BJIMSIHMSI aTOMOB U TPYIIII aTOMOB B MOJIEKYJIAX;
a TakXke 0T 0COOEHHOCTEH peanu3alMy pa3IuYHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLINM;

- YMETb XapaKTepH30BaTh JJICKTPOHHOE CTPOCHHE aToMOB (g
OCHOBHOM U BO30Y>KICHHOM COCTOSIHUM) M MOHOB XMMHUYECKHX
anemeHToB 1 - 4 mepuonos Ilepmonmueckoir cucremsr JI.1.
MenneneeBa M HX BAJIEHTHBIE BO3MOXXHOCTH, HCIIOJIB3Ys
nousatus  "'s", "p", "d-anexTpoHHbIE" opbuTanu,
SHEpreTHYecKue YPOBHU; OOBSCHATH 3aKOHOMEPHOCTHU
MU3MEHEHHUS CBOMCTB XUMUYECKHX

AJIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH 0 NMepHoJaM U
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rpynmnam;

OK 02.
Hcmons3oBaTh
COBPEMCHHBIC
CpeJlcTBa MOUCKa,
aHanm3a u
WHTEPIpETAIN
nHpopManuu u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJIHEHHMS 33124
podeCCHOHAITBHON
IEeITEILHOCTU

B o0Js1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hopMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U OOIIECTBEHHOU
MIPaKTUKH, OCHOBaHHOTO Ha Jajiore KYJBTYD,
CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATEIHCKOH KYJIbTYpHI
KaK CpeACTBa B3aUMOJEHCTBUS MEX]Y JIOJbMHU M IO3HAHUS
MUDA;

- OCO3HaHHE IIEHHOCTH HAy4YHOH NeATeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh IPOEKTHYIO u HCCIIEIOBATEIbCKYIO
JeATEeTbHOCTh UHANBUIYAITBHO U B TPYIIIIE;

Osuanenue YHHBEPCAJIbLHBIMH y4eOHBIMU
NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BIIQJITh ~ HAaBBIKAMU  TMOJYy4YeHHS  HUHPoOpManuu U3
HMCTOYHMKOB Pa3HbIX TUIIOB, CAMOCTOSATEIbHO OCYIECTBIATH
MOUCK, AaHalIu3, CHUCTEMATHU3alUI0 W  HMHTEPIPETALUIO
nH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPECTABICHUS;

- CcO3JlaBaTh TEKCThl B pa3IMYHBIX (opMaTax € Y4ETOM
Ha3Ha4YeHWs] MH(pOpMaMKM W TENEeBON ayaUTOPHH, BBIOHMpas
ONTUMAJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaIU3aliH;

- OLIEHUBATh JJOCTOBEPHOCTb, IESTHTUMHOCTh HH(POpPMAIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- HCII0JIb30BATh cpenctBa  MHGOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX  337a4  C
coOJII0IeHHEM TpeGoBaHUI 3PrOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHBI, pecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM

- YMETh IUIAHUPOBATh U BBINOJHATH XUMUYECKHI SKCIEPUMEHT
(npeBpallleHUsT OpPraHUYECKUX BELIECTB IPU HArpeBaHUM,
MOJIydeHUE ATWJIEHA M U3YYEHHE €ro CBOWCTB, KayeCTBEHHBIC
peakuMy Ha albJerujbl, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypauusi O€JIKOB MpH HarpeBaHWU, LIBETHBIE peaKIUu
O€NKOB; MPOBOAUTH PEAKIMU HOHHOTO OOMEHa, OMpEeIesATh
Cpelly BOJHBIX PacTBOPOB, KQUECTBEHHBIC PEaKIMK Ha CyIb(aT-,
KapOOHAT- W XJIOPH]I- AHHOHBI, HA KATHOH aMMOHWS; peliaTh
OKCIIEpUMEHTANIbHBIE 3amaun 1o TemMaM "Mertamisl"  u
"Hemeramael') B COOTBETCTBHM C MPaBWIAMH TEXHUKH
0e3omacHOCTH TIpU OOpaIlleHUH C BEHIECTBAMU U JTAOOPATOPHBIM
000pyIOBaHHWEM; TIPEICTABIATh PE3yJAbTAaThl XHUMHYECKOTO
SKCIIEpUMEHTa B (hOpME 3alMCH ypaBHEHHUH COOTBETCTBYIOIIMX
peakimii ¥ (QOpPMYIHpPOBATH BBIBOJBI HAa OCHOBE 3THUX
pE3yNbTaTOB,;

- YMETh aHAIU3UPOBATh XUMHYECKYIO uH(pOpMaIHIO,
MOJIy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CPEACTB MaCCOBOM
uH(popmaiuu, cetb UHTEpHET u Apyrue);

- BJIaJIETh OCHOBHBIMM METOJAMH HAay4YHOT'O MO3HAHMS BEILECTB
u XUMHYECKUX SIBIICHUH (mabmronieHue, M3MEpEHNUE,
OKCIEPUMEHT, MOJICTUPOBAHNE);

- YMETh MPOBOJAUTH PACUYETHl MO XHUMHUYECKUM GdopMylaM H
YpaBHEHUSAM XUMHUYECKMX PEaKIMd C  HCIOJb30BaHUEM
(UBMYECKUX  BEIUYHMH, XapaKTePU3YIOIIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, O0beMa (HOpPMaJbHBIC
yCIOBHSI) Ta30B, KOJUYECTBA  BEILECTBA;  HCIOJIb30BATh
CHUCTEMHbIE XHWMHMUYECKHE 3HAHUS /I NPUHATHS pELIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsIX, CBSI3aHHBIX C BEIIECTBAMH
U UX

MIPUMEHEHUEM;
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nH(OPMaIMOHHON 0€30MaCHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIHH,
nH(OPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH;

- YMETb  CaMOCTOSITENBHO  IUIAHUPOBATH U IIPOBOJUTH
XUMHUYECKUH SKCIIEPUMEHT (IIOJyYEHUE M H3YyYEHUE CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB, KAuyeCTBEHHbBIE
peakuuu YIJI€BOJOPOIOB pa3IMYHBIX KJIACCOB "
KHCJIOPOJCOAEPKAIUX ~ OPraHMYECKHX  BEILECTB, PpEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/a4 10 PaclOo3HABAaHUIO HEOPraHUYECKUX
¥ OPTaHMYECKUX BEIIECTB) C COONIOACHUEM MPaBUI 0€30I1aCHOTO
oOpalieHns C BEIIEeCTBAMH M JIA0OPaTOPHBIM 00OPYHIOBaHHEM,
dbopmMynupoBaTh  LEAM  HUCCIENOBaHMSA, MPEIOCTaBIATH B
pasn4yHOl (opMe pe3yNbTaThl IKCIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYLIECTBIISTH LI€JICHANPABICHHBIA TOUCK XUMHUECKON
uHGOpPMALlMU B PA3IUYHBIX MCTOYHMKAX (HaydHas M y4yeOHO-
Hay4Has JMTeparypa, CpeicTBa MacCOBOM HH(OpPMALUHU, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uH(popmMalno, mepepadaThiBaTh €€ U UCIOJNb30BaTb B
COOTBETCTBUH C IIOCTaBJIEHHON yueOHOM 3aaueii;

- BJIQJIETh CUCTEMOM 3HAHMHW O METOJaX HAYYHOIO IMO3HAHUS
SBJIGHUN TNPUPOABI, HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax H
YMEHMSIMH TIPUMEHSTh 3THU 3HAHUSA NpPHU SKCIEPUMEHTAIHLHOM
UCCIIC/IOBAHUM BEIIECTB W JUIsI OOBSICHEHUS XHUMHMYECKHX
ABJICHUM, HMEIIUX MECTO B MPHUPOAE IPAKTHUECKON
JIeSITEJIbHOCTH YeJIOBEKA U B TOBCEITHEBHOM JKU3HU;
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OK 04. O¢ddexruBHO
B3aHMOJICHCTBOBATh
1 paboTath B
KOJUICKTUBE U
KOMaHe

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEIIbHOCTH
U CaMOOIIPE/IEIICHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;
OBnanenue YHUBEPCAJIbHBIMHA
KOMMYHHKATUBHBIMH AeHCTBUSAMMU:
0) coBMeCcTHasi 1eATeJIbHOCThD!

- YMETh TUIAHUPOBATH M BBHITIOJIHATH XUMHUYECKHA IKCIEPUMEHT
(mpeBpaieHusi OpPraHWYECKUX BEIIECTB IMPH HATPEBAHHH,
MOJIyYEHUE JTHIICHA M HW3yYeHUE €ro CBOWCTB, KaueCTBEHHBIC
peakiMM Ha aIbACTHIBI, KpaxMal, YyKCYCHYIO KHCIOTY;
JeHaTypanuss O€JIKOB TpU HarpeBaHWH, IIBETHBIC PEaKIMU
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OMpEICINATh
Cpelly BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEaKIMK Ha CyIb(art-,
KapOOHAT- U XJIOPHU/I-

aHWOHBI, Ha KaTHOH AaMMOHUS; pelaTh 3KCICPUMEHTAIbLHEIC
3a]]auu

- TOHUMAaThb U MCIOJb30BaTh NPEUMYIIECTBA KOMaHIAHON H
MHAUBUAYaAJIbHON paboThI;

- IPUHUMATh LEIn COBMECTHOMN JIeSATEIIbHOCTH,
OpraHM30BBIBATE M KOOPAUHUPOBATb JEHCTBUSA IO €€
JOCTH)KEHMIO: COCTABJIATh IUIAH JCHUCTBHH, pACIPENEITh
pOJIM C YYETOM MHEHUH y4aCTHHUKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPIMHUPOBaTb U  BBIMOJHATH pabOTy B  YCIOBUSAX
peanbHOrO, BUPTYaAJIBHOTO 51 KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIJIATh IMO3UTUBHOE CTPATETMYECKOE IOBEICHUE B
Pa3JIMYHBIX  CHUTyalUsAX,  HPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU
AeCTBUSIMU: ') MPUHSTHE ceds M APYTUX JIO/AeN:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JOAEH pU
aHaJIN3€ PE3YNbTATOB JIEATEIBHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO JAPYTUX JIO/EH Ha OIMOKH;
- pa3BUBATh COCOOHOCTh MOHUMATh MUP C MMO3ULIUU

JIPYroro 4ejgoBeKa;

mo temam "Mertamiel" u "Hemeramael') B COOTBETCTBUH C
OpaBUIaMHU TEXHUKM O€30MacHOCTH IpH  OOpalleHuu ¢
BEIIECTBAMH M JIA0OPATOPHBIM O00OpPYIOBAaHHEM; IPEICTABISAThH
pe3yabTaThl XMUMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucH
YPaBHEHMH COOTBETCTBYIOLIMX peakuuii u (opMyIHpOBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTaTOB;

-yMeTb  CaMOCTOSITEJIbHO  IJIAHUPOBAaTb U INPOBOAUTH
XUMHUYECKHM SKCIIEpUMEHT (IIOJIyueHHE M H3y4yEHUE CBOWCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB, KaueCTBEHHBIE
peakuuu YIJIEBOJOPOIOB pa3IMYHbIX KJIACCOB "
KHCIIOPOJICOAEPKAIUX ~ OPraHMYECKUX  BEIECTB, pEIICHHE
AKCIEPUMEHTAJIBHBIX 3334 10 PaClO3HABAHUIO HEOPraHUYECKUX
Y OpPraHMYECKUX BEIIECTB) C COOIIOACHUEM MTPaBUIl 0€30I1aCHOTO
oOpallleHusl ¢ BellecTBaMH U J1IaOOpaTOpHBIM O0OpYy/IOBaHUEM,
dbopmMynupoBaTh LI€IM  HUCCIENOBaHMSA, MPENOCTaBIATH B
pa3nu4yHOl (hopMe pe3ynbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATbh UX JIOCTOBEPHOCTH;
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OK 07.
CopnelicTBOBaTh
COXPaHEHHIO
OKpYIKarolien cpejipl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIUITBI
OCpEIKITUBOTO
MIPOU3BOJICTBA,

3P PEeKTHBHO
JIECTBOBAThH B

B 06.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- c(OPMHUPOBAHHOCTDH IKOJOTUUECKON KYJIbTYphl, IOHUMaHHE
IIPOLIECCOB
COCTOSTHUE TPUPOJHOW U COLUMAIBHOW CpEeIbl, OCO3HAHUE

BIMSHHUS  COLUAJIBbHO-3KOHOMMYECKHUX Ha
17100aIbHOTO XapakTepa HKOJOTMUECKUX MpodieM;

- IJJAHUPOBAHMUE U OCYILIECTBIICHUE ICHCTBUM B OKPYKAIOLIECH
Cpelle Ha OCHOBE 3HAHUA LEJIeH YCTOMYMBOTO DPAa3BUTHUSA
4eJI0BEUECTBA;

AKTMBHOEC  HEIpUATHE  JICUCTBUH,
OKpYKaroIleH cpese;

= YMCHHEC IPOIHO3UPOBATH He6HaFOHpI/I$ITHBIe OKOJIOTHYCCKHUC

MMPHUHOCAIINX Bpca

MOCJIEACTBHUS NPEANPUHUMAEMBIX JEHCTBUM, MPEAOTBPAIIATh
HX;

- ¢(OpMHUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUU B ITO3HAHUU
SBIIGHUN TPHUPOABI, B (POPMHUPOBAHUM MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOM

JUIS  pELICHUs TMPaKTHYECKUX 3374ad U OKOJIOTUYECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U IPHPOTHOMN
cpene;

- yMeTh CcOOJIIOJIaTh MpPaBUJIa KOJIOTMYECKH LEJIeCO00pa3HOro
NOBEJCHUS B OBITY W TPYIAOBOM MAEATENBHOCTH B LEJAX
COXPAaHEHHsI CBOETO 3JI0pPOBbSl W OKPYKAWOIIEH NPUPOIAHOU

Cpeabl; Y4YUTHIBATHL OINACHOCTH BOS,Z[CIZCTBHH Ha JKHUBBIC
OpraHru3Mbl OIIpCACIICHHBIX BCIICCTB, IIOHHUMas CMBICI
IIOKa3aTciiia HpeHGHLHOﬁ HOHYCTHMOﬁ

KOHICHTPpAIUN,

YpE3BbIYANHBI
X CUTyalHUsX

- paclIMpeHuEe  OIbITa
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;
- OBJIaJICHUE HaBBIKaMU y4eOHO-HCCIIeIOBATEIHCKOM, IPOSKTHON

U COIMAJIBLHOMN JICATEILHOCTH,

JACATCIIBHOCTH

- YMETh NPOTHO3UPOBATH, AHAIU3UPOBATH M OLECHHBATH C
MO3UIUI SKOJIOTUYECKONW O€30MacHOCTH MOCIEICTBUSL OBITOBOU
U TIPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOWU C
nepepaboTKON BEIIECTB; UCTIOIL30BATh MOJYYCHHBIC 3HAHUS JIJIS
MPUHATUSA

IPaMOTHBIX peUIeHHH mpobiieM B CUTyalusx,

CBSI3aHHBIX C XUMUEH;

-YyMETb OCO3HABaTb OINACHOCTb BO3JEUCTBHUA Ha JKUBBIC
OpTraHHU3MBbI OIPECACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
[IOKa3aTessl IPEeNeNbHOM  JOMYyCTHMOW  KOHUEHTpaluu, |
NOSCHATP  HA  IpuUMepax  CIocoObl  YMEHBUIEHHUS U

MpeaoTBpaAlICHUA UX BPpCIAHOT'O BO3JCHCTBHUSA Ha
OpraHu3M 4YCJIOBCKA.
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Buibl nestenbHOCTH [TpodeccronanbHble KOMIIETEHIINH, COOTBETCTBYIOIINE BUIaM JICATEIIbHOCTH
1 2

Benenune TexHOI0rMUECKOTO. I1K 1.1. OcymiecTBiIsITh TEXHUYECKOE 00CTYKMBAHNE TEXHOIOIMUYECKOI0 000pYyJ0BaHuUs /7S IPOU3BO/CTBA
npolecca NpoU3BOJACTBA XJ1eda, IIPOJYKTOB ITUTAHUS U3 PACTUTEIBHOIO ChIPbSl B COOTBETCTBUHU € IKCILUTYaTallMOHHOM JTOKYMEHTALIUEH.
XJ1€000YIIOUHBIX, MAKAPOHHBIX U I1K 1.2. BBINONHATE TEXHOJIOIMYECKHE ONEpaluu 110 IPOU3BOJCTBY XJie0a, X1e000yI04HbIX, MAKAPOHHBIX U
KOHAUTEPCKUX U3/IETIUil Ha KOHJUTEPCKUX U3AEIUN B COOTBETCTBUU C TEXHOJIIOTMYECKUMU UHCTPYKIUSAMU,
aBTOMAaTU3UPOBAHHbIX
TEXHOJOTMYECKUX JIMHUAX (10
BBIOODY)
OpraHU3alMOHHO-TEXHOJOTNYECKOE IIK 2.1. OcyuiecTBiATh OpraHu3allMOHHOE 00eCTIeYeHNE POU3BOACTBA ITPOJYKTOB MUTAHUS U3 PACTUTEIILHOTO
o0ecrieyeHne NpoU3BOJICTBA XJ1eba, CBIPbsl HA AaBTOMATU3UPOBAHHBIX TEXHOJIOTUYECKUX JIMHUSAX.
XJI€000YIIOUHBIX, MAKAPOHHBIX H 1K 2.2. OcymiecTBIsTh TEXHOJIOTHIECKOE obecrieueHre "mpon3BoACTBa XJieba, X1e000yI0UHbIX, MAaKapPOHHBIX U
KOHJIUTEPCKUX U3JeNuil Ha KOH/IUTEPCKUX U3JIENINH,
ABTOMATHU3UPOBAHHBIX
TEXHOJIOTUYECKUX JTMHUAX (110
BbIOODY)

B pamkax mporpammbl yueOHOTO TipeaMeTa oOydaronumMucs ocBauBatotcs JuuHocTHbie (JIP), mertanmpeamernsie (MP) u npenMerHbie
pe3yabTathl 6a30Boro u yriayonennoro ypoBHeit (IIP6) B coorBercTBum ¢ TpedoBanusmu ®I'OC cpennero obiiero oopa3oBaHusl.

Koasbt IInanupyemMblie pe3yJbTaThl 0CBOCHHS Y4e0OHOI0 MpeMeTa BKJIYAIT
JIP 01 YyBCTBO I'OPAOCTH U YBAXEHUS K UCTOPHUM U JOCTHKEHHUSAM OTEUECTBEHHOM XMMUYECKOM HAyKHM; XMMHUYECKH TIPaMOTHOE IOBEIACHHE B
npohecCuOHANBHOM NeSTEIbHOCTH U B OBITY IPH OOpaIlIEeHUH ¢ XUMHUYECKUMHU BELIECTBAMH, MaTepHallaM U MPOLIECCaMu;

JIP 02 TOTOBHOCTb K MPOJOJIKEHUIO 00pa30BaHMs U MOBBIIIEHUS KBATU(UKAIIMK B U30paHHON MPO(ECCUOHATBLHON JESATEIbHOCTH U O0BEKTUBHOE
OCO3HAHHE POJIM XUMHUYECKNX KOMIIETECHIIUN B 3TOM;

JIP 03 YMEHUE HCIOIB30BaTh JOCTIDKCHHUSI COBPEMEHHOM XHUMHUYECKONW HAyKHU M XUMHUYECKHUX TEXHOJOTHH MJIS TOBBIMICHUS COOCTBEHHOTO
MHTEIJIEKTYaTbHOTO PA3BUTHS B BRIOpAHHOM MPO(ecCHOHATBEHOM e TeNbHOCTH;

MP 01 WCIIOJIb30BAaHUE Pa3JUYHBIX BUJIOB TO3HABATENLHOM JAESTENBHOCTH W OCHOBHBIX HWHTEJUIEKTYallbHBIX oOmepaiuil (MOCTaHOBKHM 3aJauH,
dbopMyIUpPOBaHUS TUIIOTE3, aHAJIM3a W CHHTE3a, CpPaBHEHHUS, 00O0OIICHHS, CHCTEMAaTHU3alliH, BBISIBICHUS MPUYWHHO-CIICACTBEHHBIX CBS3EH,
MOWCKa aHajuoroB, (HOPMYIHPOBAHUS BBIBOJOB) [JIs PEIICHHs TOCTABICHHON 3aJaud, MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS
(HabroieHnsI, HAYYHOTO SKCIEPUMEHTA) I U3YYCHHS Pa3IUYHBIX CTOPOH XHMUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOJMMOCTh CTAJIKMBATHCSI B MPOQecCHOHATBHOM cdepe;

EWa
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MP 02 UCIIOJIb30BAaHUE PA3IMYHBIX UCTOYHUKOB JUISl MTOJyYEHHUs XMMHUYECKOH MH(OpMAIK, YMEHUE OLICHUTh €€ JOCTOBEPHOCTb AJISl TOCTHUKEHHUS
XOPOLIMX Pe3yabTaTOB B MPO(hecCHOHAIBLHON cdepe;

ITP6 01 c(OPMHPOBAHHOCTb IIPEJCTABICHUNA O MECTE XUMHUHM B COBPEMEHHOW Hay4yHOH KapTHHE MMpa; MOHUMAHUE POJIM XUMHM B (POPMHUPOBAHUU
KpYyrosopa 1 (pyHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JUISl PEILICHHS TPAKTHYECKHUX 3a/1a4;

I1P6 02 BIIQJICHUE OCHOBOIIOJATAIOIIMMU XUMUYECKHUMM IIOHATUAMH, TEOPHUSIMH, 3aKOHAMM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHHE
XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOMH;

I1P6 03 BJIAJICHUE OCHOBHBIMH METOJaMH HAy4YyHOTO IIO3HAHMSA, WCIOJb3yeMbIMH B XUMHU: HaOIIOJCHUEM, OIMCAaHUEM, H3MEPEHHUEM,
JKCIIEPUMEHTOM;

I1P6 04 yMeHue o0pabareiBaTh, OOBSCHATH PE3yJIbTaThl MPOBEICHHBIX ONBITOB U JI€NaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTb MPUMEHSTH METObI
IIO3HAHMUS [IPU PEIICHUH NTPAKTUYECKUX 3a/1a4;

I1P6 05 c(OpPMHPOBAHHOCTb YMEHUS J1aBaTh KOJIMYECTBEHHBIE OLEHKU U IPOU3BOIUTH PACUEThI 10 XUMUUECKUM (OpMYJiaM U YpaBHEHUM;

ITP6 06 BJIaJICHHE IPAaBUIAMU TEXHUKHU 0€30M1aCHOCTH MPH UCIOJIb30BAHUU XUMHUUECKUX BEIECTB;

[1P6 07 c(OpPMHPOBAHHOCTH COOCTBEHHOM MO3HIIMH 110 OTHOMICHUIO K XUMUYECKOI HH(OpMAINH, TIOTY9aeMON U3 Pa3HBIX HCTOYHUKOB.

JIPB 01 Oco3Haroui cedst rpakIaHMHOM U 3aIIUTHUKOM BEJIMKOMN CTPaHbI

JIPB 02 [TposBIAOIMI AKTUBHYK TIPaXAAHCKYIO IO3UIMIO, AEMOHCTPUPYIOIIMHA IPUBEP)KEHHOCTh INPUHLUIAM YECTHOCTH, IOPSIOYHOCTH,
OTKPBITOCTH, SKOHOMUYECKH AKTUBHBIN M YJaCTBYIOIIUN B CTYJIEHUYECKOM U TEPPUTOPHUAIBHOM CaMOYIIPABIECHUH, B TOM YHUCJIE Ha YCIOBHSX
J0OPOBOJIBUECTBA, TPOAYKTUBHO B3aUMOICHCTBYIOINI M YyUaCTBYIOIIMNA B A€ATEIbHOCTH OOIIECTBEHHBIX OpraHu3aIuil

JIPB 03 Cobmromaronii HOpMbI TPABOMOPSJIKA, CICAYIOIIMN HlealaM Tpa)KAaHCKOTo oOlecTBa, oOecredeHus: 0e30MacHOCTH, MpaB M CBOOOA
rpaxzaad Poccun. JIosnbHBIN K YCTAaHOBKaM M MPOSIBICHUSM NPEACTaBUTENEH CyOKYIbTYp, OTIMYAIOIIMM UX OT TPYIII C IeCTPYKTUBHBIM U
JI€BUAHTHBIM [TOBeJeHUEM. JIEMOHCTPUPYIOIIUI HENPUATHE U NPEAYIPERKAAIOMUN COLIUAIBHO OIIACHOE IOBEIECHHUE OKPYKAOIIUX

JIPB 04 [TposiBnsromuii ¥ JIEMOHCTPUPYIOIIMN YBaXKEHHE K JIIOJIM TpyJa, OCO3HAIOUIMM ILIEHHOCTh cOOCTBeHHOro Tpyaa. Crpemsmmiics K
(OopMHPOBAHHUIO B CETEBOI Ccpejie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO Cleaar»

JIPB 05 JleMoHCTpHpYOLIUil TPUBEP)KEHHOCTh K POJHOM KyJIbType, HCTOPUUYECKON MaMATH Ha OCHOBE JHOOBHM K PoauHe, poJHOMY Hapoay, Manoii
pPOJIMHE, MPUHATUIO TPAJUIMOHHBIX IEHHOCTEN MHOTOHAIIMOHAIBHOTO Hapoaa Poccun

JIPB 06 Oco3Haronuil NpUOPUTETHYIO IEHHOCTh JMYHOCTH Y€JIOBEKAa; YBaXKAIOIINI COOCTBEHHYIO U UYXYI0 YHUKAJIBHOCTh B PA3JIMYHbIX CUTYaLIUAX,

BO BCECX (bopMax 1 BUJAax JCATCIIBHOCTH.
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JIPB 07

Cobmoaroluii 1 IponaraHgupyOUIMil MpaBuiIa 310pOBOr0 U 0Oe30macHOro oOpasza >KU3HH, CIOPTa; Mperylnpexaaomui Jmbo
MIPEOA0JIEBAIOIINI 3aBUCUMOCTH OT aJIKOToJis, Ta0aKa, ICUXOAKTUBHBIX BEIECTB, a3apTHHIX UTPp U T.A. COXpaHAIOMIUN MCUXOJIOTHYECKYIO
YCTOMUYMBOCTb B CUTYaTUBHO CJIOKHBIX UM CTPEMHUTEIIHBHO MEHSIOIINXCS CUTYAIUsX
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2. CTpykTypa M coaep:kaHue 001e00pa30BaTeJbHOI0 Y4eOHOIo mpeaMera
Xumust

2.1. OO0beM IMCHHILIHHBI M BUJbI y4e0HOI padoThI

Bup yueOHoii padoThl O0bem B
yacax

O61beM 00pa3oBaTeIbHO MPOrpaMMBbl 133

B T.4.

OcHoBHOE coep:kaHue 101

BT. U..

TEOPETHYECKOE 00yUeHHe 34

MIPaKTUYECKUE 3aHATHS 37

B T.4. KOHTPOJIbHBIE PaOOTHI 10

J1ab0paTOPHBIE 3aHATHS 20

IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (colep:KaHne 39

NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTndyeckoe o0ydyeHue 6

MPaKTUYECKHUE 3aHATHS 16

abopaTOpPHBIE 3aHITHS 10

IIpomexyTounas arrecranus (IK3aMeH) 2
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2.2, TemaTu4eckuii NUIaH U CO/iep:KaAHNeE YUEeOHOTO MpeaMeTa

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
Pa3/iesioB U TeM JIa0OpaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib 4acoB KOMIETeHIHH
1 2 3 4
OcHoBHOe conep:kaHue
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe cogepkaHue 4 OK
01
Crpoenue atomoB | TeopeTnueckoe 00yueHue 2
XUMHYCCKAX CoBpeMeHHas MOJIENIb CTPOCHUS aToMa. DJIeKTpoHHas KoH(urypanus aroma. Kinaccnpukanus XauMHIeCKUX
SJICMCHTOB 1 3JIEMEHTOB (S-, P-, d-371eMeHThI). BajieHTHBIC 3JIeKTpOHbI. BalleHTHOCTh. DIeKTPOHHAS IPHPO/Ia XUMHUUECKON
npupona CBSI3H. DIEKTPOOTpULIATENbHOCTh. KOBaneHTHAsI CBSI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 5
XUMHYECKOM (oOMeHHBIN U JOHOPHO-aKIenTOpHbIN). loHHas cBsS3b. MeTayumndeckas CBs3b. BogopoaHas CBs3b.
CBs3U MexcMoneKmepHHe B3aNMOJICHCTBUSL.
N3oTombl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, TMOpUIU3aliisl aTOMHBIX OpOUTAalIeH.
IpakTuyeckue 3ansiTus Ne 1 2
Pemenne npakTuyeckux 3aJjaHUi Ha COCTaBIIEHUE dIIEKTPOHHO-Tpaduueckux GopMy aieMeHToB 1-4
MEPUOJIOB.
Pemenue 3aganuii Ha KCMOJIB30BAHUE XUMUYECKOW CUMBOJIMKY M Ha3BAHUI COEIMHEHHI IO HOMEHKJIAType p
MEKIYHAPOJHOTO COK03a TEOPETUUYECKON U IPUKIIATHOW XUMUHU U TPUBUAJIBHBIX HA3BAHUM U1l COCTaBIICHUS
XUMHUYECKHUX (GOPMYIT ABYXaTOMHBIX COeTUHEHUH (OKCUAOB, CYyIb(UIO0B, THAPUAOB U T.I.) U IPYTHUX
HEOPraHWYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaepKaHue 2 OK
01
ITepnoguueckuii | Teopernyeckoe o0yueHne OK
02
3aKOH U Ta0JIHIIa
IpakTuyeckne 3ansaTus Ne 2 2
J.. Menneneena
[Tepuonnueckas cucrema xumuueckux 3iueMeHToB .M. Menneneesa. ®uznueckuii cmbici [lepuoanueckoro
3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOT0 dyiemMenTa B [lepuoanueckon 2
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cucteme. MupoBo33peHyeckoe U HayuHoe 3HaueHue [lepunoanueckoro 3akona J[.M. Menneneesa. [Iporuossi
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETHICCKUX 3a,[[aHHI>i Ha XapaKTEpHU3alui0 XUMHYCCKUX
9JICMCHTOB

«Metamnieckre / HeMETaUTMYECKUE CBOMCTBA, JICKTPOOTPHUIIATEIILHOCTD U CPOJICTBO K AJICKTPOHY
XUMHUYECKUX HJIEMEHTOB B COOTBETCTBHE C UX IJIEKTPOHHBIM CTPOECHUEM U IMOJIOKEHHUEM B MEPUOANUECKOM
cucTeMe xuMudeckux snemMenToB [[.M. MengeneeBay.

Pa3znen 2. XumMmuyeckue peakumu

12

Tema 2.1. Tumnsl
XUMHUYECKUX
peakuuii

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus v TUIIBI XUMHUUYECKUX PEAKLIUI C yyacTHEeM HeopraHuyeckux BemiecTB. KoianuecTBeHHbIE
OTHOIIECHHA B XUMHH. OCHOBHBIE KOJINUECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI 110 YPABHEHUAM
XMMHMUYECKHUX peakuui. Mosb Kak eJUHMIIA KOJIM4ecTBa BemecTsa. MossipHas Macca. 3aKOHbBI COXpaHEHUS
Macchl U 3Hepruu. 3akoH ABoraJipo. MossipHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTD Ia30B.

Peakiun koMIuiekcoo0pazoBaHMsl ¢ y4aCTHEM HEOPraHUYECKUX BELECTB (Ha PUMeEpe I'MIPOKCOKOMILIEKCOB
LIUHKA U QITIOMUHUSA).

IIpakTuyeckne 3ansaTusa Ne 3,4

CocraBneHnue ypaBHEHUHN peakIuii COeTMHEHHUS, Pa3JIOKEHUs, 3aMEIIIEHUs, 0OOMEeHa. Y paBHEHHS peaKIuit
TOpPEeHMs, HOHHOTO 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUS.

Pacuer konM4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIUU COSTUHEHHSI, €CITH OJHO U3 BEIIECTB JaHO B U30BITKE
W/WIM COAEPKUT MpuMecH. PacyeT MaccoBo MM 00bEMHOM J10JIM BBIX0/1a POAYKTA PEAKIIUU COCAMHEHUS
OT TEOPETHUYECKHU BO3MOXKHOI0. Pacuer 00beMHBIX OTHOILIEHUH ra3oB. Pacuer macchl (00beM, KOJIHMUECTBO
BEIECTBA) MPOYKTa PEaKIUH, €CIIM OJTHO U3 BEIIECTB JIaHO B BHJIE PACTBOPA C OMPEACIEHHON MacCOBOM
JI0JIEW PaCTBOPEHHOTO

BEIIECTBA.

YpaBHEHUS OKUCIICHUSI-BOCCTaHOBIICHUS. CTeneHb OKucieHus.. OKUCIUTENb U BOCCTAHOBUTEITb.
OKHUCIIUTENIbHO- BOCCTAHOBUTEIILHBIC PEAKIIUK B IPUPO/IC, TPOU3BOJICTBEHHBIX MpOIleccax U
KHU3HCACATCIBHOCTH OPraHnu3MOB. OKHCIIUTEITLHO-BOCCTAHOBUTEILHEBIN MOTCHIUAJI CPCBbI. CocraBieHue u
YpaBHHUBAHUC OKUCIUTCIIBHO- BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOJOM JJICKTPOHHOT'O Oasanca. Tunmyuele
HCOPTraHNYCCKUEC OKHUCIUTCIIN U

BOCCTAHOBHTEIIU. DJICKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH.

OK 01
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Tema 2.2. OcHOBHOe coiep:KkaHue 6 OK 01
Onekrponurudecka| TeopeTHyeckoe odydeHne 2
2
s AUCCOIIUAITUS Teopus AIEKTPOIUTUIECKOH quccoranuu. Peakiimu noHHoro oomena. CocTaBlieHHE PeaKiuii HOHHOTO
Y MOHHBII oOMeHa MMyTeM COCTABJICHHUS MX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
oOMeH I'uaponns coneit. 3HaYeHUE TUAPOITU3a B OMOJIOTHUECKUX 0OMEHHBIX Iporieccax. [[pumMeHeHne ruapomsa B
MIPOMBIIIIJICHHOCTH.
JlaGopaTopHbie 3aHsiTust Ne 1 2
JIaGoparopHas paboTa «Peakiuu ruaposm3a.
HccnenoBanue cpepl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CJIA0bIMU TIPOTOJIUTAMH, U X PEAKITHHA 2
C pacTBOpaMH IIeJIOYM M KapOoHaTa HaTpusi. COCTaBICHHE PeaKUii THAPOIN3a COJICH.
I[pakTuyeckue 3ausitusas Ne 5 Kontpoabhasi padora 1 5
CtpoeHue BelecTBa U XUMHUECKUAC PEAKITHH.
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHMYECKHUX BELIECTB 22
Tema 3.1. OcHoBHOe coaep:xaHue 6 OK
Knaccupukanus Teoperunueckoe 00yuyeHune 2 01
» HOMCHRIIATYpa | [IpenmMeT HEOpraHUYeCKOW XuMHK. B3anMocBs3b HeopraHudeckux Bemect. Kinaccuduxanus %g
H CTPOCHNE HeopraHuyeckux Bemiects. [IpocTsie u cnoxHble BemecTBa. OCHOBHBIE KJIACChI CI0KHBIX BEHIECTB (OKCUBL,
HCOPraHH4ICCKH TUAPOKCHIBI, KUCIIOTHI, coJiv). HoMeHKIIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BEUIECTB UCXOJI U3 UX
X BCHICCTB XUMHAYECKON (POPMYIIBI MITH COCTABJICHNE XUMUYECKOH (DOPMYJITBI UCXO/Is1 M3 Ha3BaHHSI BEIIECTBA 110
MEXIYHAPOAHOW MM TPUBUAIBHOW HOMEHKIIATYPE. 2
MexXMOIeKyIsIpHBIC B3auMOIecTBHS. KprucTammoruaparsl. ArperaTHble COCTOSTHHSI BEIECTRA.
Kpucrannuueckue u amop¢Hble BemecTBa. TUIBI KPUCTANTMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHAs,
WOHHAsI, MEeTaTn4eckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUTMUECKOM
penretku. [IpranHBI MHOTOOOpa3us BEIIECTB.
CoBpeMeHHBIE MPEACTABICHUS O CTPOSHUU TBEP/IBIX, JKUIKUX U ra3000pa3HbIX BemecTB. JKuakue
KPHUCTAJIIIBL
IIpakTuyeckue 3ansaTus Ne 6,7 4
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Pemenne 3amau Ha pacyeT MaccoBOW JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIUHEHHS) B MOJEKYJe
(cmecm). Pemenne mpakTUdeckux 3aJaHUi MO KiaccH(UKalKM, HOMEHKIAType M XMMUYECKUM (OopMyiaM

HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (DOPMYIIBI XUMUYECKUX BEIICCTB, 4

OTIpeeIISATh

IIPUHAUIEKHOCTD K KJIACCY).

Hcrounnku xumudeckoi napopMarum (HaydHasi U ydeOHO-HAy9IHAs TUTEpaTypa, CPEACTBA MaCCOBOM

unpopmanuu, cetb Uurepuer u apyrue). [lonck napopmanum no Ha3zBaHusM, HASHTU(DUKATOPAM,

CTPYKTYPHBIM (hOpMyJIam.
Tema 3.2. OcHOBHOe coiep:KaHue 10 OK
®duzuko- Teopernueckoe 00yuenue 4 01
XUMHUHICCKHUC Mertamner. O6ue pu3nyeckne 1 XMMHUIECKre CBOMCTBAa MeTayuioB. CIIocOOBI OTy4YeHuUs. 3HaUCHHE %g
CBOHCTBA METAJJIOB M HEMETAJIJIOB B MPUPOJIE M KUZHEICATSILHOCTH YEJIOBEKa U OpraHn3MoB. Koppo3ust MeTaiioB: 2
HEOPTAHUYECKUX | gyyipl KOPPO3HH,
BCHICCTB CIOCOOBI 3aIIMThI METAJIOB OT KOPPO3HUH.

Hemeramiel. O0mue ¢puznueckue 1 XUMHYECKUE CBOMCTBA HEMETAIOB. TUIIHYHBIC CBOMCTBA MeTaJLTOB 1Y —

YII rpynn. Knaccudukanust 1 HOMEHKIIAaTypa coeIuHEeHNI HeMeTaoB. KpyroBopoTsl OMOTeHHBIX 2

3JIEMEHTOB B

MIPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCHUIOB, KUCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHUIA,

BBICIIIUX OKCHJIOB H

TUAPOKCHJIOB.

IIpakTyeckue 3ansatus Ne 8,9 4

CocraBneHnre ypaBHEHUN XUMHUYECKUX PEAKIIMM C YIaCTHEM MIPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIECTB:

OKCHJIOB METAJIJIOB, HEMETAJUIOB U aM(OTEpPHBIX JJIEMEHTOB, HEOPTraHWYECKUX KHCIOT, OCHOBAaHUHN H

aM(}OTEPHBIX THAPOKCUIOB, HEOPTAaHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA. 4

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUN HAa CBOMCTBA U MOTYYEeHUE HEOPTAaHUIECKUX

BELIECTB.

JlabopaTopHble 3ansiTust Ne 2 2
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JlabopaTopHas pabota «CBOMCTBa METAIIIOB U HEMETAIIIOBY.

HccnenoBanne  QuU3MYECKMX W XUMHYECKHX  CBOWCTB  METANIOB M HEMETaUIOB.  PemieHue

SKCIIEPUMEHTAJbHBIX 3a/lad 110 CBOMCTBAM XHWMHUYECKHM CBONCTBAM METAJJIOB U HEMETAJJIOB, IIO 2
pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOe coJep:kaHue 6 OK
ITpoussoacTeo Teopernyeckoe odyueHue 2 01
HCOPraHWYCCKUX | Opmre npeACcTaBACHHs O MPOMBIIUICHHBIX CIIOCO0aX MOJyYeHHs XUMUYECKHUX BEHICCTB (Ha IpUMeEpe Oog
BCHICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHOU KHCIIOTHI). 2
3HayeHue 1 UYepnas u uBetHas Metautyprus. [Ipaktuyeckoe npruMeHEHUE 3JIEKTPOIIN3a AJIs MOJTyUYEHUS IIETOYHBIX,
IPUMEHEHUE B
OBITY U Ha I1EJI0YHO3EMENIbHBIX METAJIOB U altfoMUHUS. CTEKJIO U CUIIMKAaTHAsl IPOMBIIIJIEHHOCTb.
MIPOU3BOJICTB [Ipo6nema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
e IIpakTnyeckue 3ansatus Ne 10 2
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 33JaHUN O POJIM HEOPraHMYECKON XHMMHUU B Pa3BUTUU MEIULIMHBI,
CO3/IaHUU HOBBIX MaTepHaIOB (B CTPOUTENLCTBE U JAP. OTPACHSAX MPOMBIIIEHHOCTH), HOBBIX HCTOYHUKOB 5
SHEPruM (aTbTepHATHUBHBIE UCTOYHUKHU SHEPTUU) B PEUICHUH MPOOJIEM IKOJIOTMYECKOM, YHEPreTUUECKON U
MHIIEBON
0€30aCHOCTH.
IpakTuyeckne 3ansatusa Ne 11 Konrtpoabhasi paora 2 2
CBolicTBa HEOPTraHUYECKUX BEIIECTB.
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHX BeleCTB 26
Tema 4.1. OcHOBHOe coep:kaHue 4 OK
Knaccupukanus, | Teoperuuyeckoe oGydyenue 2 01
CTPOCHHC H [Ipeamer opranndeckoil XumMun. B3anMoCBSI3b HEOPraHUYECKUX U OPTraHUYECKHUX BEIIECTB.
HOMCHKJIATypa XUMUYECKOE CTPOEHHUE KaK MOPSA0K COEAMHEHHSI aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJIEHTHOCTH. OCHOBHbBIE
OpPraHM9CCKHUX MTOJIOKEHNSI TEOPUM XHMHYECKOrO0 CTPOEHHUS OpraHmyeckux coennHeHnii A.M. Bbyrtnepoa. YrieponHslii
BEHICCTB CKEJeT OpraHu4YecKkol MoJekynbl. MomnekynspHble U CTPYKTYpHble (pa3BEpHYThIE, COKpAIEHHBIE) 5

XUMUYeckre (Gpopmyibl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMUYECKOIO CTPOCHHUs MoJieKya. M3omepus u
U30MepHI (CTPYKTypHasi, reoMeTpruecKkas (Luc-TpaHc-uzomepusi). KparHocTs XUMHUYECKOM CBA3H.

[lonsitne o QyHkunoHanbHOM rpynmne. [lpuHIUNBL  KiIacCUPUKAUMU  OPraHUYECKUX COETUHEHHI.
MexynapoaHas
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HOMEHKJIATypa U NIPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAUHEHUN.

IpakTuyeckne 3ansaTusa Ne 12 2
Homenkiatrypa oOpraHudeckux COEIWHEHHUM OTACNIbHBIX KJIACCOB (HACHILIICHHBIC, HEHACBIIIEHHBIE |
apOMaTHYECKHUE YTIEBOJOPOIbI, CHUPTHI, (EHOJBI, ANBJCTHIBI, KETOHBI, KapOOHOBBIE KHCIOTHI H JIp.)
CocraBiieHre MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMYeCKHX BEIIECTB OTIEIIbHBIX KJIACCOB, 2
UCIIONIb3YSl MX Ha3BaHHMsS 10 CHCTeMaTH4yeckoll HoMeHKiarype. Pacdersl mnpocreiimeil  ¢Gopmybl
OpraHUYeCKON MOJIEKYJIbI,
MCXOJISl U3 JIEMEHTHOro cocTana (B %).
OcHoBHOe coJep:kaHue 16 OK
Teopernueckoe o0yueHue 8 01
OK
02
Tema 4.2. DU3NKO-XUMUYECKUE CBOWCTBA OPraHMUYECKUX COSAMHCHUN OT/ICITBHBIX KJIACCOB (OCOOCHHOCTH
CBoiicTBa KJIacCU(PUKALINH
OpraHHYECKUX ¥ HOMEHKJIATypBI BHYTPHU KJIacca; TOMOJIOTHYECKHH ps v 001mast hopMyiia; uzoMepusi; pu3nveckue
COeIMHEH I CBOMCTBA; XUMUYECKHE CBOMCTBA; CHOCOOBI MOTYYCHHS):
— IIpeeNbHbIE YIIIeBOI0POIbl. ['opeHne MeTana Kak OAMH U3 OCHOBHBIX UCTOUHHUKOB TEIIa B
MIPOMBIIIIJICHHOCTH U ObITYy. CBOMCTBA MPUPOAHBIX YTIEBOIOPOAOB, HAX0XKICHUE B IPUPOJIC U IPUMEHEHHE 2
AJIKaHOB;
— HempeeNbHbIE U apOMaTUYECKUE YTiIeBO0poAbl. [lonrmepusanus sTuaeHa Kak OCHOBHOE HaIllpaBJICHUE
€ro UCIoyib30BaHus. ['openune aneTuiaeHa Kak HCTOYHUK BRICOKOTEMITEPATyPHOTO IUIAMEHH JIJIsl CBAPKU U 2
pe3ku
METaJUIOB;
— KHUCJIOPOJICOJEpKAIINE COCTUHEHHUS (CIUPTBI M MpocTbie AGUPHI, (EHObI, albJeTUIbl U KETOHBI,
KapOOHOBBIE KHCIOTBI W HMX Mpou3BOAHBIC). [IpakTHdyeckoe NPUMEHEHHE HTUJICHTIUKOJS, TIHUIEPHUHA, 2
¢denona. [lpumenenue dopmanbieruaa, aneTaabIeruaa, YKCYCHOM KHCIOTh. Mblla Kak COJH BBICIIUX
KapOOHOBBIX KUCIIOT. Motomue
CBOMCTBA MbIIA;
— a30TcojepKallie COeTUHEHHS (AaMUHBI 1 AaMUHOKHUCIIOTHI, OEJIKN). 2

Knaccmbmcaum{ 1 0COOCHHOCTH OpTaHUYCCKUX peaKHHﬁ. Peakuuonnblie LCHTPHI. Panukansr.
HepBOHa‘{aJ'IBHBIC

TIIOHATUA O THIIAX U MCXAHU3MAX OPraHUYICCKUX peaKuHﬁ.
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IpakTnyeckue 3ausitus Ne 13,14

Pemrenune nenoyex npeBpalieHii Ha TeHETUYECKYIO CBSI3b MEK/y KJIaCCaMU OPraHU4eCKUX COCIMHEHUH C
COCTaBJICHMEM Ha3BaHUI OPraHUYECKUX COCIMHEHUH 110 TPUBUAIBLHON UM MEXAYHAPOIHOU
CUCTEMATUYECKOU

HOMEHKJIaType. PellieHne pacyeTHbIX 334 10 YPABHEHUSIM PEAKLIMM C y9aCTHEM OPTaHUYECKUX BEIIECTB.

JlabGoparopubie 3ansitus Ne 3.4

JlaboparopHas pabora «IlomydeHue TUICHA U U3yUYEHUE €TO CBOWCTBY.

[TosydeHue 3TUIIEHA U3 ATaHOJA B JTaDOPATOPHH U M3YYEHHE ero (GU3NIECKUX U XMMUUECKHX CBOMCTB.
CocraBienue peaKI_[I/Iﬁ MNPUCOCAUHCHHA U OKHUCIICHUA HAa IPUMEPC OTUJICHA. Pemenue PACUCTHBIX 3aaa4 C
HCII0JIb30BAHUEM TUIOTHOCTH T'a30B 110 BOJOPOIY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEILIECTBA B
JKU3HEIESITEITBHOC
T U YeJIOBEKa.
IIpownsBoacTBO U

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

buooprannueckue coenunenus. Ilpumenenue u Ouosnoruyeckas poisib yrieBoJoB. OKUCIEHHE YIIeBOJOB —
MCTOYHUK SHEPTUH KUBBIX OpraHu3MoB. O0J1acT IpUMEHEHUsI aMUHOKUCIIOT. [IpeBpaliienust 0enKoB nUIU
B opraHu3Me. buosornueckue (yHKIUU OenkoB. buomornyeckue (yHKIUU KHPOB. Poib opraHmdeckoit
XUMUH B

pelIeHuH TpoOIIeM NUIIEBON O€30MaCHOCTH.

OK
01
OK
02

IIPUMEHEHUE
OPTraHUYECKHUX
BEILIECTB B
IIPOMBIIUIEHHOCTH

HyknenHoBbIe KUCIOTBI: COCTaB U cTpoeHue. CtpoeHune Hyki1eoTu0B. CoctaB HykIeMHOBBIX kucnoT (JJHK,
PHK). Ponb HyK1€MHOBBIX KHCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.

ITpon3BOACTBO OpraHMYECKUX BELIECTB: MPOM3BOJCTBO MeTaHousa, nepepaborka HedTu. IlomamdTmiieH kak
KPYIHOTOHHAKHBIM IPOAYKT XHMHMYECKOro Ipou3BoACTBA. IIpumeHnenue ostunena. IIpoumsBoactBo u
IIPUMEHEHHE KaydyyKa U PE3UHBI.

CuHTeTHYEeCKHE U HCKYCCTBEHHBIE BOJIOKHA, HMX CTpO€HHe, CBOMcTBa. I[IpakThyeckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: M3OJISLMS JUIS IPOBOIOB, MEMOpaHbI JJIsl ONPECHEHHSI BOJBI, 3allUTHbIE
IUIGHKA JJIs1 aBTOMOOWJIeH, IIacThIpU, XHUPYprUYecKHe TMOBA3KH. HOBBIE TEXHOJIOTHH JalbHEeHIIero
COBEPILICHCTBOBAHUS MOJIMMEPHBIX MATEPUAJIOB.

Posnb opranndeckoil XMMUHM B peIIeHUH MPpodIieM 3HepreTuyeckon 6€30MacHOCTH, B Pa3BUTUH MEIHUIIMHBI,
CO3/IaHUU HOBBIX MaTe€pHaJIOB, HOBBIX HCTOYHUKOB YHEPTHH (AIbTEPHATUBHBIE HCTOYHUKU SHEPTHH).

IIpakTnyeckue 3anaTus Ne 15
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Pemenne npakTuKO-OpUEHTUPOBAHHBIX 3a/IaHUH IO COCTABIICHUIO XUMMUUYECKUX PEAKLIUN, OTPasKaroIuX

XUMHAYECKYIO aKTUBHOCTh OPTaHMYECKHX COSAMHEHHUH B Pa3JIMUHBIX cpeiax (MPUPOAHBIX, ONOIOTHUECKHUX, 2

TEXHOTCHHBIX ).

IpakTnyeckue 3ansitust Ne 16 Kounrpouabnas padora 3 5

CTpyKTypa U CBOIICTBa OPraHUYECKHX BELIECTB.
Pasznea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPeaKkiuii 12
Tema 5.1. OcHOBHOe coiep:KkaHue 4 OK
Kunernueckue Teopernueckoe o0yuenue 2 01
3aKOHOMEPHOCT Xumudeckue peaknuu. Kiaccudukanuss XUMUYECKHUX peakiuil: 1mo ¢a3oBOMYy COCTaBY (TOMOTEHHBIE H (35
H NPOTCKAHNA reTeporeHHbIe), 10 UCIOIb30BAHUIO KaTanu3aTopa (KaTaIMTHYCCKUE U HEKATATMTUICCKHE).
XHMHICCKHX CKOpOCTh pEaklliu, €€ 3aBHCUMOCTh OT pa3JIMYHbIX (PAKTOPOB: MPHUPOJBI PEArHPYOUINX BEIIECTB,
peaxuui KOHIICHTPALMU PEarupyronIfux BeHIeCTB, Temieparypsl (nmpaBwio Baut-T'odda), mmomann peaknmoHHOH 2

MOBEPXHOCTH, HAJTMYUS KaTaau3aropa. Poib Katann3aTopoB B MPUPOJIE U MPOMBIIIIICHHOM ITPOU3BOICTBE.

OHeprus akTUBallMM. AKTHBUPOBaHHBIA KoMiuiekc. Kartanmsaropsl u karanu3. Poib Karaau3aTopoB B

MIpUPOJIE U

MIPOMBIIIIJICHHOM ITPOU3BOICTBE.

JlabopaTopHble 3anusiTusi Ne § 2

N3ydyeHne 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW peaklMh OT KOHIICHTpAIMH pearupyrolmx BeHIeCTB U

TEeMIIEPaTypHhI.

JIaGopartopHas paboTa Ha BBIOOD:

1. JlabGoparophas pabora «OmpeieneHne 3aBUCHMOCTH CKOPOCTH PEAKIIMK OT KOHIIEHTPAIIMH Pearupyronmx

BemecTBy. McciaenoBanne 3aBUCMMOCTH CKOPOCTH pEaklUU OT KOHIEHTpanuu. OmnpelneneHne KOHCTAHTHI 9

CKOPOCTHU peakinu rpadudeCcKUuM METOIOM.

2. Jlabopartophas pabota «OmnpeencHne 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TeMITepaTypb». VccienoBanue

3aBHCHMOCTH CKOPOCTH PEAKIIUH OT TeMIlepaTypbl. Pacuer sHepruu akTHBAIIMH PEaKIUH.

Perrenne npakTHKO-OpUEHTHPOBAHHBIX 33J]aHUI Ha aHAN3 ()aKTOPOB, BIHMSAIONINX HA H3MEHEHUE CKOPOCTH

XMMHYECKON pEeaKIuu.
Tema 5.2. OcHoBHOe coaep:xaHue 8
Tepmoaunamuueck | Teopernueckoe o0yueHune 2 OK
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ue Knaccudukanmss XuMUYeCKUX peakIuid: mo TeroBoMy 3G PeKTy (3K30TepMHUECKUE, SHIOTEPMHUUCCKHUE), TT0 01
3aKOHOMEPHOCTH |oOpaTtumocTH (oOpaTumMbie 1 HeoOpaTumsbie). TernoBsie 3 (HEKTh XUMHUECKUX peakuid. TepMOXUMHUYECKHE OK
IIPOTEKaHUs ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMUYECKOe paBHOBECHE U €0 CMEIIECHHE MOJ ICHCTBUEM pa3IMyHbIX 02
XUMHUYECKHX (bakTopoB (KOHIIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB pEaKIMH, JaBJICHHE, TeMmIepaTypa) Uil CO3JaHus 2
peaxiuii. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOLIECCOB.
PaBHOBecHe [TonsiTre 06 sHTANBNUU U 3HTponUU. JHeprus [ no6ca. 3akon ['ecca u cnencTBus u3 Hero. Poib cMereHwst
XUMUYECKU paBHOBECHSI B TEXHOJIOTHYECKHUX MTPOLIECcCcax.
X peaKuui IpakTuyeckue 3ansaTus Ne 17 2
[Mpunun Jle llarense. Bnusiaue pa3nnyabix (akTOpOB HA M3MEHEHHE PABHOBECHSI XUMHUYECKUX PEaKLUH.
3aKoH JEHCTBYIOLIMX MAacC U KOHCTAHTa XMMUYECKOT0 paBHOBeCHS. PacueThl paBHOBECHBIX KOHIEHTpaLUi
pearvpyromumx BelecTB U NpoAyKTOB peakiuii. Pacuers! TemnoBoro s dexra peakiuu. 5
Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi HA puMeHeHne npuHuuna Jle-Ilarense ns HaxoxaeHus
HaIpaBJICHUs] CMEIICHUS PAaBHOBECHUS XUMUYECKON peaKINK U aHAINU3 (PAKTOPOB, BIUSIOIIUX HA CMEIICHUE
XUMHUYECKOTI'O PABHOBECHS.
JlaGopaTopHble 3aHsTHSI Ne 6 2
JlaboparopHas padota «3yueHnue BIUSHUS Pa3IUYHbIX (DAKTOPOB HA CMEIIEHNUE XUMUYECKOTO PABHOBECHSI.
WccnenoBanue BIMAHNS U3MEHEHUS KOHIEHTPALMU BEIIECTB, PEAKIIMK CPE/Ibl U TEMIIEPATyphl HA CMELICHHUE 5
XUMHUYECKOro paBHOBecusl. CpaBHEHHE MOITYYEHHBIX PE3YJIbTaTOB C TEOPETUUECKH MPOTHO3UPYEMBIMU Ha
OCHOBE
npuHiuna Jle Hlarense.
IIpakTnyeckue 3ansatus Ne 18  Konrpoabnas padora 4 5
CKopoCTh XMMHUYECKOHN peaklMi U XUMUYECKOE PaBHOBECHE.
Pazneu 6. JlucnepcHbie CHCTEMBI 10
Tema 6.1. OcHoBHOe coaep:xaHue 4 OK
HucnepcHble Teopernueckoe o0yueHue 2 01
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CUCTEMBI U JHucnepcHsie cuctembl. Konougabie cuctembl. VICTUHHBIE pacTBOPHI. OK
(dakTopbI X PactBopenne kak (usnko-xumudeckuii mpouecc. PactBopsl. CrocoObl IPUTOTOBJICHHSI PAcTBOPOB. 02
YCTOMYUBOCTH PactBopumocTs. MaccoBas n07s1 pacTBOpeHHOro BeliecTBa. [IpeaensHo AOMycTHUMble KOHLEHTPALUUA U UX OK

HCIIOJIB30BAHUE B OLICHKE IKOJIIOTHYECKON GE30MaCHOCTH. ) 07

Knaccudukanuss nucnepcHbIx cucteM 1o coctaBy. CTpoeHue u (pakTopbl YCTOMYMBOCTH JHUCHEPCHBIX

cucreM. Pacrio3HaBaHuWe HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PAaCTBOPOB U TPyOOAMCIEPCHBIX CHUCTEM.

Crpoenne wunemibl. PaccenBanume cBera NpuU TMPOXOXKIECHWHM CBETOBOTO IIydyka 4Yepe3 ONTHYECKU

HEOJTHOPOAHYIO cpeny (dhdekra

Tungans).

IIpakTuyeckune 3ansaTus Ne 19 2

Pemrenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB.

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha JUCIEPCHBIE CHCTEMBI, UCIOJb3YEeMbIE B 5

OBITOBOM U TPOM3BOACTBEHHON JEATEIbHOCTH UYEIOBEKa, C TO3MIMA HSKOJOTHYecKOod Oe30MmacHOCTH

MOCTICICTBUI U TPAMOTHBIX PELICHUH MPo0IeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOE coep:kaHue 6 OK
HccnenoBanue JlabopaTopuble 3ansitusi Ne 7,8 4 01
CBOWICTB JlabGopaTopHas padbota «IIpuroroBieHue pacTBOPOBY. OO£<
AUCIICPCHBIX [IpuroroBneHre pacTBOPOB 3aJaHHONW (MOJIAPHOM) KOHIEHTpAaUUU (C MPaKTHKO- 2
CHCTCM TS HX OpPHEHTHPOBAHHBIMHU BOIIPOCAMH), OTIPE/ICIICHHE CPEJIbl BOTHBIX PACTBOPOB.
UACHTUPUKAY  [TaGonatopras paboTa «VICCHeI0BaH e TUCTIEPCHBIX CHCTEM.

[IpuroToBneHue M U3y4YeHHE CBOMCTB IUCHEPCHBIX CHCTEM pAa3HBIX BHUAOB: CYCIEH3HH, AMYJIbCHH, 5

KOJJIOWJHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX M KOJUIOMIHBIX PAcTBOPOB, BBISIBICHHE OCHOBHBIX

pa3IUuUil MEXI1y HUMH.

IpakTuyeckue 3ansitust Ne 20 KonTposabHas padora 5 5

JlucriepcHble CUCTEMBI.
Paznen 7. KauecTBeHHbIE peakiiuu 00HAPY:KeHHS] HEOPraHUYECKUX U OPraHNYeCKHUX BelllecTB 8
Tema 7.1. OcHoBHOe coJiep:KkaHue 4 OK
OGnapyxenune IMpakTuueckne 3ansaTus Ne 21 2 01
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Heopranuueckux |KauecTBeHHblE XMMUUYECKUE PEAKIIMU, XapaKTEePHbIE Ui OOHApYKEHHsI HEOPraHUYECKUX BELIECTB (KaTUOHOB OK
KaTUOHOB U 1 annoHoB). CocTaBleHHE ypaBHEHUN peakuuii oOHapyxeHus: KaTHoHoB [-VI rpynn u aHHOHOB, B T.4. B 02
AHHOHOB MOJICKYJISIPHOM U MOHHOHU (popMax.

Peakiiun oOHapyKeHUSI HEOPTaHUYECKHUX BEIIECTB B PEAJIbHBIX 00BEKTaX OKPYKAIOIIEH Cpelibl.

JlabopaTopHble 3ansiTust Ne 9

OOHapy)xeHue HeOpraHN4YeCKUX BelecTB (kaThoHOoB [-VI rpynn uiar aHMOHOB) € MCIIOJIB30BaHUEM

KayeCTBEHHBIX aHAIIUTUYECKUX PEAKIIUH.

JlabopaTopHas paboTta Ha BEIOOP:

1. JJabopaTopHast pabota « AHATUTHYECKHE Peakuu KaTHOHOB [—VI rpymmy.

[IpoBeeHne KaueCTBEHHBIX PEAKIUil, HCIIOIB3yEMBIX JUIsl OOHAPY)KEHUSI KATHOHOB | rpymiiel (Kanus, HaTpus,

Maruausi, aMMoHusl), Il rpynmsl Ha mpumepe Gapus, 11l rpynmsl — cBunia, [V rpynmnsl — amlOoMUHUSA,

V rpynmer — xenes3a (II u 1), VI rpynmst — aukens. Onucanue HaOMI0JaeMbIX SBJICHUM U COCTABICHUE

XMMHYECKUX PEAKIIUH.

2. JJaboparopHas paboTa «AHAIMTUYECKUE PEAKLIUU AHUOHOB.

[IpoBeneHne Ka4eCTBEHHBIX PEAKINii, HCIIOJIb3yEeMBIX JUII OOHAPYKEHHUS aHHOHOB: KapOoHara, ¢ocdara,

cynbdara, cynbpuaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIHOAAEMBIX SIBICHUH U COCTaBIICHHE

XUMHYECKUX PEAKIIUH.
Tema 7.2. OcHoBHOE coaep:xaHue OK
OOGHapyxeHue Ipakruueckue 3ansaTus Ne 22 01
OpPraHH1eCKUX KauecTBeHHBIE XMMHUYECKHE PEAKIINH, XapaKTEPHbIE AJIs1 OOHAPYKEHHSI OTAEIbHBIX KJIAaCCOB OPraHMYECKUX (35
BCIICCTB coeiMHeHUil: (eHOoII0B, aNbeTUA0B, KpaxMasa, YKCYCHON KUCIIOTbI, aMUHOKUCIIOT U Jp.
OTACTBbHBIX Jlenatypanust OETKOB IPH HATPEBAaHWUH, IIBETHBIC PEAKIINU OEJIKOB.
KJIaccoB € CocraBieHre KaueCTBEHHBIX PeaKklUii OOHApYKEHHUs OPraHUYEeCKUX COeTMHEHUN OTIEIbHBIX KJIACCOB.
UCTONBE30BAHNCM | TTaGopaTopuble 3ansTHs Ne 10
EZZE;E:HHHX OObHapykeHue OpraHnYeCKUX COETMHEHUHN OTJENIbHBIX KJIACCOB.

JlabopaTopHas paboTa Ha BEIOOP:
1. JIaGoparopHas pabota «KauecTBeHHbIE peaKlIUU Ha OTJEJIbHbIE KJIACChl OPraHUYECKUX BELIECTB.
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[TpoBeeHNe KAYECTBEHHBIX PEAKIMI, UCIIOIB3YEMBIX ISl OOHAPYKEHHUS] OPraHWIECKHX BEIIECTB Pa3IMUHbBIX
KJIaccoB: ()EHOJIOB, aJIbAETUA0B, KpaxMaia, YKCYCHOW KHCIIOThI, aMUHOKHCIIOT, OeTIKOB | aAp. Onucanue
HaOJII0/TaeMBIX SIBJICHUH U COCTABJICHUE XMMUYECKUX PEAKIIMN H/UJIHA CXEM.

2. JlabopaTopHas padota «KauecTBeHHBIN aHAIM3 OPraHUYECKUX COCANHECHHUH 110 ()YHKIIMOHAIBHBIM
rpynnamy. [IpoBeieHrne Ka4eCTBEHHBIX PEAKIMi, UCIIOIb3YEMBIX ISl PACIIO3HABAHHSI OPraHHYECKUX
BEIECTB OTACIBHBIX KIIACCOB MO (PYHKIMOHAIBHBIM IPYIIaM: Ha IPUMEPE AMHHOKHCIIOT H KapOOHOBBIX
KHCJIOT, CIUPTOB U (PEHOJIOB,

aNbJICTUJIOB M KeTOHOB. OnucaHne HaOJII0JaeMbIX SIBICHUH Y COCTABICHUE XMMUUECKUX PEaKIuil u/uin
CXEM.

IIpodeccuonanbHO-OpHMEHTHPOBAHHOE colep:KaHue (Co/lep:KaHue MPUKIATHOT0 MOTYJIA) 32
Paznea 8. Xumus B ObITY M IPOM3BO/ICTBEHHOMH 1eATEJILHOCTH YeJI0BeKa 4 OK
Tema 8.1. OcHOBHOE coepKaHue 4 01
Xumnst B ObITy M |[IpakTHueckue 3ansaTus Ne 23,24 4 %5
TUIPOH3BOHCTBeHH0 DKkojoruveckasi 0e30MacHOCTb MOCIEACTBHIA OBITOBOM M TIPOU3BOICTBCHHOH JEITEILHOCTH YEJIOBEKA, 2 OK
U ACATCIBHOCTH | cpg3apnas ¢ nepepabOTKON BENIECTB; IOMCK M aHAIN3 XUMUYECKON HH(DOPMAIMK U3 PA3IMYHBIX 04
ICJI0BCKa HCTOYHUKOB (HaydHas ¥ y4eOHO-HaydHas JIMTEpaTypa, CpeacTBa MacCoBOM HH(popMaIuu, ceth HTepHeT OK
U Apyrue). 07
Keiice (¢ yuerom Oyayiei npodeccuoHaIbHON NeATETFHOCTH ) Ha aHaIu3 HHPOPMAIIUU O K1,
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C ImepepaboTKON M MOJTyYeHHEM BEIECTB, a TAKKE C 1
9KOJIOTUYECKOM 6€30MacHOCTBIO. 2 1IK1.
3ammuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHHUS KeWCOB (BBICTYIIEHUE C TIPE3CHTAIINEH ) 2
1IK2.
1
1IK2.
2
Pa3nen 9.1. UccienoBanne 1 XMuMHYCCKHI aHAJIN3 00beKTOB Onocdepbl 33
Tema 9.1. OcHoBHOE coep:xaHue 6 OK
OcHoBbI JlaGoparopubie 3ansTus Ne 11 2 01
1n1abopaTopHON JlabopaTopHas pabota «OCHOBBI Ta0OPATOPHOU MPAKTHKN». Hlf 1.
IIPAKTHKA B JIaGoparopHas nmocyja u XuMuieckue peakTuBbl. OCHOBHBIE TabopaTopHble oneparuu. JlaboparopHoe 2 77¢
npobecCHOHANBH | oGopynoBanue. TexHIKa GE30MACHOCTH H IPaBUIIA PabOTHI (IIOBEICHHS) B IAOPATOPHUH. '
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Bl X J1ab0OpaToOpHUsIX

IIpakTnyeckue 3ansaTus Ne 25,26

BeImoiHeHre THTIOBBIX PAacyeTOB IO TEMATHKE SKCIIEPUMEHTA (BBIXOJI ITPOAYKTA PEaKIMH, Macca HaBECKH, 1IK2.
o0beM 1
pPacTBOPHTEIIA). 1IK2.
2
O0paboTKa TaHHBIX, aHATH3 U OLIEHKA X JOCTOBEPHOCTH (BBIYHCIICHUE CPEAHETO 3HAYCHUS
AKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).
[IpencraBieHne pe3yabTaTOB SKCIIEPUMEHTA B Pa3IUIHON Gopme (Tabnuiia, rpaguk, oT4eT, JOKIa,
MIPE3CHTAIINSA ).
Tema 9.2. OcHoOBHOE co/lep:KaHue OK
XUMHUYECKHUI Teopernueckoe odyueHne 01
aHasm3 pood BOJIbI Krnaccudukanus npo6 BOJbI IO BHIY U HA3HAYCHHIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBA. (35
OpranonenTu4yeckre CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTH) BOJIbl. KHCIOTHOCTD 1 OK
IEJIOYHOCTh BO/IbI. pH cpebl U MeTo bl ee onpeaeneHus. JKXeCTKOCTh BOJIBI U METO/IBI €€ OIPEICIICHUSI. 07
CyIIHOCTh METOJIa TUTPOBAHHSL. TIKA.
Buipl skecTKOCTH BOJIBI (BpEMEHHAS M TOCTOSTHHAS ). JKECTKOCTh BOJIBI KaK IPUYMHA BBIMAJCHUS 0CAIKOB 1
WA 00pa30BaHUs COJICOTIOKEHHUH, UMEIONUX MECTO B OBITY M Ha TIPOU3BOJICTBE. TIK1.
CocTaB coJIeii, BEI3BIBAIONINX KECTKOCTh BOIBI. XUMHUYECKHE TIPOIECCH, YCTPAHSIOIINE KECTKOCTh BOJIBI. 2
YpaBHEHHS] XUMHUYECKUX PEAKIUI, UJUTFOCTPUPYIOLINX MPOLIECCHI, TPOUCXOASIINE IPU YCTPAaHSHUH I1K2.
KECTKOCTU. Y CTPAaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMUYECKUMU criocobaMu. CriocoOsbl 1
YCTpaHEHHs TOCTOSIHHON 1IK2.
2

KCCTKOCTH.

IIpakTyeckue 3ansatus Ne 27

CrniocoObl BbIpayke€HUsI KOHIIEHTPAILlMU pacTBOPOB: MaccoBas JI0JIsl paCTBOPEHHOI'O BEIIECTBA, MOJISIpHAs U
MOJISUIBHAs! KOHUEHTpauu. TUTp pactBopa. Pemenne npakTuKo-opueHTUPOBAHHBIX TEOPETUYECKUX
3a/IaHUI Ha pacyeT KOHIEHTPALMH 3arpsI3HAIOIIMX BEIIECTB U UX CPABHEHHUE C MPEIEIBHO TOIyCTUMBIMU
KOHILICHTpaLUsIMHU

(TIIK).

JlaGoparopHbie 3ansiTus Ne 12
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HccnenoBanne XMMUYIECKOTO COCTaBa P00 BOJIBL.

JlaboparopHas paboTa Ha BEIOOD:

1. JJabopaTtopHas pabota «O4HCTKa BOJBI OT 3arPsS3HEHUIN.

Hcnonp3oBanue MeTo10B (GUIBTPOBAHUS M aICOPOIMH JUIsl OTJCIICHHS 3arpS3HCHUH B HCCIIeyeMon Ipooe
BOJIbl. BBIOOp MeTO/Ia OYMCTKH B 3aBUCUMOCTH OT BUa 3arps3HeHus. CpaBHeHHE 3P HEKTHBHOCTH
pa3InYHBIX METOIOB OYMCTKH BOJIbI B Pa3HBIX YCIOBUSAX (B J1a0OPaTOPUH, B JOMAIIIHUX U TIOJIEBBIX
YCIIOBHSX).

2. JlabopatopHas pabota «Onpeaencaue pH BobI U €€ KUCIOTHOCTHY.

Onpenenenne pH cpepl ¢ MOMOIIBIO YHUBEPCATHHOTO HHIUKATOpa. MCIonbp30BaHue TUTPOBAHUS IS
OIpe/IeTICHUs] KUCIOTHOCTH. OnpeienieHue o0Ieii KUCIOTHOCTH BOJIbI, pacyeT CBOOOIHOW KUCIOTHOCTH.
Onpexnenenue obmied 1 cB00OIHOM mienoyHoCTH. COCTaBICHHE YPABHCHUHN PeakIvii, IPOTEKAIINX MTPH

OTpeieNIeHUU KUCIOTHOCTH/ IIETOYHOCTH TPOO BOJBI. Y CTAHOBJICHHE CITIOCOOOB UCIIOJIb30BAHUS
UCCIIEIOBAaHHBIX MPOO BOBI B )KU3HENEATEIHLHOCTH YEJI0BEKa, Ha OCHOBE MOJyUYEHHBIX JAHHBIX O
cocTase.

3. JIabopatopHas padota «OmnpeaeneHue 5keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Crioco0bl ycTpaHeHHs BCEX BUIOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIeH kecTKkocTH. Pemienne
SKCIEPUMEHTAIbHOM 33/1a4 Ha BBISIBJICHUE BPEMEHHOMN M MOCTOSIHHOM KECTKOCTH BOAbl. OlLeHKa
BCPOATHOCTHU YCTPAHCHUSA BCCX BUAOB JKCCTKOCTH B JOMAIIHUX YCJIOBUAX.

Tema 9.3.
XUMHUYeCKHi
KOHTPOJIb KAYECTBA
MIPOAYKTOB
IMUTaHUS

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

KauecTBeHHBIN XMMHUECKHUN COCTAB MPOJYKTOB NMUTaHus. BemecTsa, GpanbcuPUIMpyIOmne TPOIyKThI
MUTaHUS, U BELIECTBA, 3arpsI3HAIONIME MPOAYKThI nUuTaHus. OnpeseneHue 3arpsAa3HsoIuX XUMUYECKUX
BEILECTB B

IIPOYKTaxX NUTAHUs, ONPEECICHUE BEUIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB IUTAHUSI.

IIpakTnueckue 3anaTus Ne 28

OpFaHI/I‘IGCKI/IG N HCOPTaHNYCCKUC BCUICCTBA, BXOJAIINEC B COCTAB IPOAYKTOB ITUTAHUA. OHpG)ICJIeHI/IC
cocCTaBa 6.]'[}0,[[ Ha COACPIKAHUC MAKPO U MUKPOIJICMCHTOB. I/I3y‘-ICHI/IC NOPpCAJIOKCHHBIX ITPCIIOAaBaTCIIEM
6.]'[}0,[[ Ha IpeaAMCT XUMHUYCCKOT'0O COCTaBa, OIPCACIICHUC JoJieit oT CYTOQHOI‘;I HOPMBI Makpo 1
MHKPO3JICMCHTOB B YKA3daHHOM 6J'IIOI[C.

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4 110 KyHHHapHOﬁ TCMATHUKEC PA3JIMYHBIX THIIOB.

JlabGoparopubie 3ansitus Ne 13

OK
01

OK
02

OK
07
1IK1.
1IK1.
1IK2.

1IK2.
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HccnenoBaHne XMMHYECKOTO COCTaBa MPOAYKTOB MUTaHHUS.

JIaboparopHasi paboTa Ha BEIOOD:

1. JlaGoparopHas paboTta «OOHapyK€HHE HUTPATOB B IPOAYKTAX MTUTAHUS.

HccnenoBanue  MaTepualoB  MOJIYKOJMYECTBEHHBIM  METOJOM  ONpEACICHHUS  HUTPAaTOB ¢ 5

UCTOJIb30BaHUEM JU(EHIIaMIHA (KOPHEIUIOAbl OBOIIEH, JIMCThSI M KOYEPBDKKA KAITyCThl, IIJIOJbI

GpyKkTOB). AHanmM3 ypOBHS 3arpsi3HEHHs] HUTPATaMH 110 WHTCHCHBHOCTH OKpAIIMBAaHUS MPOJYKTOB

PEaKIMH.

2. Jlabopatopnas pabora «VccinemoBaHue MpoAyKTOB MUTAHUS Ha HAJTMYKE YTIICBOIOBY.

HccnenoBanre MOJIOUHBIX NPOAYKTOB Ha Hauuuue Kpaxmana. MccinenoBaHue HpOAYKTOB Ha Haluyue

TJTFOKO3BI.
Tema 9.4. OcHOBHOe coep:KkaHue 6 OK
XHUMUYECKU Teopernueckoe o0y4yenune 2 01
i aHamm3 Knaccugukanus nous 1o BUy ¥ Ha3HaYEHUIO, HCXO U3 XUMHUYECKOTro cocTaBa. MaenTudukanus npoost %5
npod TOYBAI MOYBBI 110 €€ XUMUIECKOMY COCTaBY, OIMIMCAHUE BO3MOXKHOCTEH €€ IPUMEHCHUS. 2 OK

07

TpeboBaHMs K KaueCTBY MOYBBI Pa3IMYHOTO Ha3HaueHHs. Onucanne 0COOEHHOCTEW UCTIONb30BaHUs IT0YB B TIK1.

3aBHCUMOCTH OT TUIIOB, CIIOCOOBI YIyYIlIEHHs KaueCTBa MOYB B 3aBUCUMOCTH OT Ha3HAUCHMSL. 1

O06nacT UCTIOB30BAHUS OPTAaHUYECKUX YIOOpEHU B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTtaBa. Onucanue 1IK1.

OpPraHUYeCcKUX YI0OpeHUH U UX PUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBHIHOCTH. 2

IIpakTnyeckue 3ansaTus Ne 29 2 HI1<'2.

O6unacTu Ha3HauYeHUs (IPUMEHEHUs) MOYBBI, UCXO/S U3 KAUECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa. 11K2.2

AHaln3 HOPMATUBHOM JJOKYMEHTAIUH.

Pouib HeOpraHnmuecKux BEIIECTB B KAUECTBE MUHEPAIBHBIX YI0OPEHUH, yaydIIuTeNei MOYBkI. 2

CocTtaB MUHEpAIIbHBIX YI0OPEHHIA U UX IPUMEHEHHNE B 3aBUCUMOCTH OT COCTaBa MIOYBHI H €€

pPa3sHOBHUIHOCTH. B3anMocCBsI3b cocTaBa yJOOpEHU 1 MX BIIHMSHUS HA BETETATUBHBIC CBOWCTBA U

TUI0/IOHOIIEHUE PACTEHUI.

JlabopaTopHuble 3ansitust Ne 14 2
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HccnenoBanne XMMUYECKOTO COCTaBa IPOO MOYBHI.

JlaboparopHas paboTa Ha BEIOOD:

. JlaGoparopHas pabota «OOHapyKeHHEe HEOPTaHUUECKUX MTPUMECEH B TPOOax».

[TpuroroBneHwre MPOOBI MOYBKI IS UCCIICAOBAHMS KHCIOTHOCTH/IEIOYHOCTH, HEOPTaHUIECKHX
3arps3Henuii. OOHapyKeHHE XJIOPHI- U CYNIb(aT-nOHOB B MpoOe mouBkl. COCTaBJICHNE YPAaBHEHUHN peaKIIHii

oOHapy>xeHus. CpaBHEHHE TOIYYEHHBIX ITOKa3aTeNeil ¢ HOPMATUBHBIMU (CITPABOYHBIMU) 3HAUCHUSIMH. 2
2. JTabopatopHas pabora «Onpeneneane pH BOJHON BBITSHKKU ITOYBBI, €€ KUCIOTHOCTH U HICTOYHOCTHY.
HccnenoBanue BOAHBIX BBITSHDKEK 00pa310B TOTOBBIX ITOYBEHHBIX CMeCeH (111 pa3HbBIX THIIOB PACTCHU).
Omnpenenenne pH NOYBBI ¢ UCIIONB30BAaHUEM MHIUKATOPOB. OIIEHKA THIIOB MIOYB B MTPEICTABICHHBIX
oOpa3uax (CuIbHOKHCTIAs!, KUcIas, cladoKucas, HeMTpanbHasl, eJI0uHas).
Tema 9.5. OcHoBHOe coep:kaHue 9 OK
Hccnenosanue Teopernueckoe o0yuenmne 2 01
00BEKTOB Y4eOHo-HccIe10BaTeNbCKHM MPOEKT B 00JIaCTH UcciIeioBaHusl 00beKTOB Ouocdepbl. O030p TeM yueOHOo- OK
orocepst HCCJIEIOBATEILCKUX MPOEKTOB. AJITOPUTM BBHINIOJTHEHHS TpoekTa. OnpeneneHune mpooieMbl HCCIeT0BaHuUs. 2 02
MerTo1bl TOUCKA, aHATU3a U 00padOTKU UHPOPMALIMK O IPOEKTE B PA3JIUUYHBIX HCTOUYHUKAX. %E
IpakTuyeckne 3ansaTusa Ne 30,31,32 5 OK
ObocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBiIeHnEe po0ieMbl ncciienoBanus. Beioop 00beKTOB 1 3 07
MeTOJIOB HccnenoBanus. [locranoBka neneit u 3aau uccnegoanus. OnpenenaeHue NpoIyKTa UCCIeI0BaHusl. TIK1.
Omnpeznenenne TaroB U COCTaBIICHHUE TUTAHA HCCIIEIOBAHMS. 1
3ammrTa mpoekra: [IpencraBneHne pe3ylnbTaTOB BHINOTHEHUS Y4YEOHO-MCCIEAOBATEIBCKUX TPOEKTOB 2 TIK1.
(BBICTYIJIEHHE C TIPE3eHTaLEH ). 2
JlabopaTopHusie 3ansitust Ne 15 2 H[1<2'
HccnenoBanue mpeuioskeHHOT0 00hEKTa Ha KHCJIOTHOCTD, MIEIOYHOCTh, XUMHYECKHH COCTaB (3arps3HUTEIH, TIK2.
MaKpo- U MUKpodsieMeHThl). O0paboTka pe3ynbTaToB uccienoBanus. OneHKa KauecTBa UCCIeayeMOro 2 2
00BEKTa, UCXOJIS U3 Pe3yJIbTaTOB XUMUYECKOT0 aHAIIN3A.
IIpome:xxyTouHasi aTTecTalMs MO JUCHUIIMHE (IK3AMEH) 2
Bcero 133
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3. YciaoBus peajn3alui MPorpaMMsl 00111e00pa30BaTeIbHOTO MpeIMeTa

3.1 TpebGoBanusds K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

Peanuzanus yueOHOro mpeamera TpeOyeT Hainuuusi KaOWHETa XUMMM IS
NPOBEICHUS] 3aHATUHA BCEX BHJOB, NPEAYCMOTPEHHBIX 00pa3oBaTEIbHOU
[IPOTPaMMOM, B TOM YHCJIE TPYNIOBBIX W WHAMBUAYAIBHBIX KOHCYJIBTALUH,
TEKYILEro KOHTPOJISI M IPOMEKYTOYHOM aTTECTALMM, a TAKXKE JUIsl CAMOCTOSATEIIbHON
U BOCIUTATeNbHOM paboTel. MarepuanbHO-TeXHHYECKass 0a3a COOTBETCTBYET
JEHCTBYIOIUM CAaHUTAPHBIM U ITPOTUBOIIOKAPHBIM HOPMAaM.

MatepuranbHO-TEXHUYECKOE OCHAIlIEHNE KaOMHETa

VII1.12 Xumus Kabuner xumum.

O6opynoBanue:

Komnrelotep cranmonapHslii - 1

[Tpuntep — 1 [Jocka yuenuueckas - 2

Moenu KpUCTaUTHISCKIX PEIIETOK M OPraHUYEeCKHUX BElecTB - 12
Konnekunu mone3HbIX HCKOMAaeMbIX, MUHEPAJIOB U METAJUIOB - 3
Y4eOHble mIaKaTsl M0 U3y4eHnut0 Xumuu - 20

ArnTedka nepBoil moMoiu paboTHukam - 1

HarnsimHoe mocoOue Juisi caMOCTOSATEIBHBIX padoT - 6
Harmsimroe mocoOue jyist 1abopaTopHO- MPaKTHYECKUX padoT - 6
Harnsimnoe mocoOue itst aTTecTanuu CTyAeHToB — 6 CTOoI 1715 BECOB - 2
Cron nist TUTpOBaHUS - 2

Cron nabopatopHbIi paboumii - 2

Cron octpoBHON — 4 CTOJ NPUCTEHHBIN - 3

Cron-moiika JIAB-ITPO MO30 - 2

[Ixad BEITSXKHOM A7 MyQenbHBIX nedei - 1

Ixad BerTsDKHOMN — 1; Kpecmo — 20

HIkad ans nabopatopHON MOCYIBI - 2

[xad ms omexas — 1

Ixad s XpaHeHUs! peaKTUBOB 2

Cymmnka Juist npooupok — 2.

Xumnueckas nocyza (i1aboparopHas):

NpOOUPKH, KOJObI, BOPOHKHM, XHMHUYECKHE CTaKaHbl, LITaTUBBI,
JiepKaTeNny, MUMETKH, OFOKCHI, CIMPTOBKU, MEPHas MOCYAQ, YaIIKH I
BBIITAPUBAHN, CTYIKH ¥ TECTHK, MPOOUPKOCYIINUTEND,
poOUpKOEpKATENb.

Pacxonnpie mMaTepuanbl: XHUMHYECKHE peaKTHBBI, HaOOphl: «lllemoun»
«Oprannueckue BemiecTBay, «OOpa3lbl HEOPraHUYECKHX BEIIECTBY,
«amorenngpry, «Cynbhatel, cynbQUTH, Ccyabuap», «lanoreHn»,
«Metammel . okceuabl»y, «Hwutpatb»y, «CoenuHEHHS  XpoMay,
«MHauKaTOpHD.

ITepuonnueckas cucrema [[. 1. Menaeneesa; [lnakarsl o oprannyeckoun
Y HEOPraHWYECKON XHUMUHU.

WHCTpYKIIMOHHBIE TEXHOJIOTUYECKUE KAPTHI, IEMOHCTPAI[HOHHBIE YI€OHO
- HarJsAgHBIE TIOCOOMS, KapThl, TUTAKATHI, MOCTEPHI, NUIAKTHUYCCKUN W
pa3laTO4YHbIA MaTepUaIbL.

HCpC‘ICHB HGO6XOI[I/IMOFO KOMIIJICKTA JJMIOCH3MOHHOT'O )41 CBO6OI[HO

pacIpoCTpaHsIeMOTO MPOTPAMMHOTO OOECIEYEHUsI, B TOM YHCJE OTEYECTBEHHOTO
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IMPpONU3BOACTBA.

No HaunmenoBanue JJMIOCH3MOHHOI'O U CBO6OIIHO paciupocTpaHacMoro
/1 IIPpOrpaMMHOI0 O6CCH€‘-ICHI/I$I, B TOM YHMCJIC OTCUCCTBCHHOI'O ITPOMU3BOJCTBA

1 Odmucuoe T10 u3 cocraa makera Microsoft Office 2019

2 Omnepanuonnas cuctema Microsoft Windows 10 s oOpa3oBaTelbHBIX
OpraHu3alui

3 AHTHBHpYCHOE NporpaMMHoe odecrieuenue Kacnepckuii

Peanuzanmu  mporpammbel  0011€00pa3oBaTeNbHOrO  mpeaMeTa  XUMUs
oOecrieyeHa yueOHO-METOUYECKOMN TOKYMEHTaIUEH.

BreaynuTopHast paboTa COPOBOXKIAETCS METOIUIECKIM 00ECIICYCHUEM.

OOyuaromuecss 0OeCneYeHbl JOCTYIIOM K 00pa3oBaTebHON IIaThopMe
Moodle (https://cao.Hxnmum.pd/)

3.2 TpeOoBaHusi K KaApPOBbIM YCJOBHUSIM peajiM3alnu 00pa3oBaTebHOM
NporpaMMmbl

Peanuzanus o6pa3oBaTebHONM MPOrpaMMbl 00ECTICUUBACTCS TIEAArOrMYeCKUMU
pabOTHUKaMHU KOJUIE/KA, a TakkKe JIMIAaMU, MPUBJICKAaeMbIMU K pealu3aiiu
00pa30BaTEeNbHON MPOTPAMMBI, B TOM YHUCIIE U3 YUCIIA PYKOBOJIUTENEH M paOOTHHKOB
OpraHu3aluii, HalpaBJCHUE [EATEIBbHOCTH KOTOPBIX COOTBETCTBYET 00JIacTU
npodeCCUOHAIBHOW ~ ACSATETbHOCTH M HMEIOIIMX CTaX paboThl B JTaHHOU
npodeccuoHaNbHON 00JaCTH HE MEHee 3 JIeT.

[lenaroruyeckue paOOTHUKM, NPHUBJICKAEMbIE K pealu3alli MPOTPaMMBbI
MOJIYHarOT JOTOJHUTENbHOE MpodecCHOHATbHOE O0pa3oBaHUWE 10 MpOorpaMMam
MOBBINICHUS KBaTM(UKAIMU HE pexke | paza B 3 roga, ¢ y4eTOM pacIIupeHus CIieKTpa
npoecCHOHANBHBIX KOMIIETCHIIMHA, B TOM 4YHclIe B (opMe CTaKUPOBKH B
OpraHM3alMsIX, HaMpaBJICHUE JEATEIBHOCTH KOTOPBIX COOTBETCTBYET 00IacTu
poeCCUOHATIBHON JIEATEIIbHOCTH.

3.3 Uudopmanuonnoe odecneueHue ooyuenusi. [lepeuennb pexomeHayemMbix
yueOHbIX u31aHuii, UHTepHeT-pecypcoB, JONMOJHUTEIbHON JUTEPATYPbI

JIyist peanu3aiy mporpamMMBbl KaXKblii 00ydaroIuiicss 00ecreueH TOCTYIOM K
0azaM JaHHBIX U OuOmMMoTedyHOMY (OHIY 0Opa3oBaTEIbLHON OpraHU3alIUU.
bubnuoteunbrii QoHI WMEET MedYaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTENIbHBIC U
WHPOPMAIIMOHHBIE  PECypChl,  PEKOMEHIOBAaHHBIE  [IJII  WCIOJB30BAaHHUS B
o0pa3oBaTeIbHOM IPOLIECcce, HE CTaplle MSATH JIET C MOMEHTA U3/IaHuUs.

OcHoBHas JuTEpaTypa:

1. I'abpuensu O. C., OctpoymoB H. TI'. Xumusa gns npodeccuid u
CHCIMAILHOCTE TEXHUYECKOTO TPOPWIS: YICOHUK UIS CTYA. YYPEKICHUU CpEl.
npod. oopazoBanus. — M., 2018.

2. Tabpuensu O. C., OctpoymoB U. I'., CmankoB C. A., lopodeera H.M.
[Tpaktukym: yue6. [Tocobue mist cTyn. yupexaeHuid cpeid. mpod. oOpa3oBaHUs. —
M., 2016.
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3. 'abpuensu O. C., Octpoymo U. I'., CnaakoB C. A. Xumusi: nocodue ais
noarotoBku K EI'D: yue0. mocobue /uist cTyA. yupekaeHui cpea. npod. oopazoBaHusl.
— M., 2017.

4. Tabpuensn O. C., JIbicoBa I'. I'. Xumus. TecTsl, 3a7auu U ynpakKHEHHUS:
y4ae0. mocodue A CTy . yapexaeHuit cpen. npod. oopazoBanms. — M., 2017.

JlonoiHMTEILHAA JIUTEpPaTypa:

1. Epoxun FO. M., KoBasieBa U. b. Xumus miisa npodeccuit 1 cnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MPOUIICH: YICOHUK I CTYI. YUPESKICHHUMA
cpen. mpod. odbpazoBanus. — M., 2014.

2. Epoxun 0. M. Xumus: 3amaun u ymnpaxHeHHUs: yded. mocobue st CTy/.
yupexJIeHui cpe. mpod. odpazoanus. — M., 2014.

3. Epoxun FO.M. COOpHHK TECTOBBIX 3aJlaHUI MO XUMHH: y4ued. mocobue s
cTyn. YupexaeHuit cpei. npod. oopazoBanus. — M., 2014.

4. Epoxun 0. M., KoBanesa U. b. Xumus g npodeccuit u crnenuanabHOCTEN
TEXHUYECKOTO TpOoPuiis. DIEKTPOHHBIN y4eOHO-METONUYECKU KOMIUIEKC. — M.,
2014.

5. CnankoB C. A., OctpoymoB U. I'., I'abpuensu O. C., JlykpsinoBa H. H.
Xumus aiig npodeccuid U CnenUaIbHOCTEN TEXHUYECKOro Mpoduiis. DIEKTPOHHOE
MPUJIOKEHUE (DJIEKTPOHHOE y4eOHOE M3MaHHe) NIl CTYA. YUPEKICHHUN cpel. mpod.
oOpazoBanusi. — M., 2014.

HNuTepHeT-pecypcenl:

www. pvg. mk. ru (omummuana «Ilokopu BopoObeBbI TOphI»).

www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAalT AJISI MKOJIBHUKOB « XUMUSD»).

www. alhimikov. net (O0pa3oBatesbHbII CAaHT TSI IIKOJBLHUKOB).

www. chem. msu. su (DekTpoHHass OMOIMOTEKA 110 XUMUH ).

www. enauki. ru (uHTEpHET-U3AaHUE 17151 yunTenel « EcTecTBeHHbIC HAYKN»).

www. lseptember. ru (MmeTonuueckas razera «[lepBoe ceHTIOps»).

www. hvsh. ru (kypHan «XuMus B IIKOJIE»).

www. hij. ru (OkypHa « XUMHUS U KUZHBY).

www. chemistry-chemists. com (3J1€KTPOHHBIH KypHAT « XUMUKH U XUMUSD)).
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4. KOHTpPOJIb U OlleHKA Pe3yJbTATOB OCBOEHHS 0011€00pa30BaATeILHOIO
npeaMera

KoHTpoms ®  oOIleHKa  pe3yJbTaTOB  OOYYEHHUS  OCYIIECTBIIACTCS
npenojaBaresieM B IPOIECCEe NPOBEACHUS  NPAKTUUYECKUX  3aHATHH U
7abopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMIOJHCHHUS OOYYaIOIIUMHUCS
WHJMBUAYAJbHBIX 3aJlaHUI, TPOEKTOB, HUccleqoBaHuil. PesynbTaThl 00ydeHUS
OTIPEEINISIOT, YTO OOyYarolMecs JOJKHBI 3HATh, TOHUMAaTh U JIEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCIUIUINHBI.

Jnst hbopmupoBaHUs, KOHTPOJS U OLEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JVCHUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUSATHIA, MPEICTABISIONIAS
co0Ol KOMIUJIEKC YYEOHBIX MEPONPUATUM, COIJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenuss u chopmynupoBanHbix ¢ ydetom DOI'OC COO (mpeaMeTHbie
pe3yabTtathl o auciuiube) u GI'oC CIIO.

Ne Monyx / Pasnen Pe3yabTaT 00yueHus OueHo4YHbIE MEePONPUSATHS OK
/ Tema
| |OcHoBHO# MOTYJIb
1 |Pa3gexn 1. ®opmyanpoBaTh 6a30BbIE
OcHoBbI NOHATHUS U 3aKOHBI XMMHMHU
CTPOeHMs
BellecTBa

1.1 |Crpoenue atromoB |CocraBnsate xumuueckue  |1. Tect «Ctpoenue atomoB OK 01
XUMHYECKHX (hopMyJIbl COEAMHEHUH B XUMHUYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO CTENEHBIO |[IPUPOIA XUMHUECKOH CBSI3N».
pupoaa OKHCJIEHUS XUMHUYECKUX 2. 3agaum Ha COCTaBIICHHE
XUMHUYECKON 9JIEMEHTOB, UCXOJS U3 XUMUYECKUX GopMyIT
CBSI3H BaJICHTHOCTH U JIBYXaTOMHBIX COEIMHEHUN

INEKTPOOTPHULATEIBLHOCTH  |(OKCUAOB, CYIb(UIOB,
TUAPUJIOB U T.IL.).

1.2 |[lepuonuueckuit |XapakTepu3oBaTh ITpakTuko-opuentuposanusie  |OK 01
3aKOH U Ta0JuIa |XMMHUYECKHE 3JIEMEHThI B |TEOpETUYECKHUE 3aJaHMsI Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTepU3aLUI0 XUMHUECKUX

II0JIO)KEHUEM B arieMeHTOoB: «Mertamndeckue /
MEepPUOJNYECKON CUCTEME  |HEMeTaJlInYecKhe CBOMCTBA,
XUMHYECKHX DJIEMEHTOB ANIEKTPOOTPHULATEIBLHOCTD U
.. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
II0JIO)KEHUEM B NIEPUOANUECKON
CUCTEME XMMHUYECKHUX
anemenToB .M. MenaeneeBay.
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
2 |Pa3nen 2. Cocrasasats ypaBHeHust 1 | KonrpoabHnas padora

XumMnueckue cXeMbl XUMHUYECKUX «CTpoeHHe BelleCcTBa U
peaKkuuu peakuuii XMMHYeCKHe peakuun»

2.1 | Tumsr CocraBnTh peakuuu 1. 3amaun Ha cocTaBieHUE OK 01
XUMUYECKUX COEAMHEHUS, Pa3JIOKEHUs, |ypaBHEHUH peaKIHii:
peaxkuui oOMeHa, 3aMelleHHUs, — COE/IMHEHMs], 3aMeIleHUs,

OKHCITUTEIIHHO-
BOCCTAHOBUTEIILHBIC
pCaKkuuu U pCakKunuun
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITIICKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEM HEOPTraHHYECKUX
BEIIIECTB

pasokeHus, 0OMeHa U PeaKIui
C y4acTHeM KOMILUIEKCHBIX
coelMHEHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA C
HCIOIL30BAHHEM METO1A
AJICKTPOHHOTO OajaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHEeHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AJIFOMHUHUS).

2. 3ajaum Ha pacuer
KOJIMYE€CTBEHHBIX
XapaKTepUCTHK MPOAYKTa
pEaKIuu COeTMHEHHS; MAaCCOBOM
WM 00BEMHOM JIOJIM BBIXO/1a
MPOJIYKTA PEAKIIUU COSTMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJIMYSCTBECHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILECTB U MPOYKTOB PEAKIIHH;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOYKTA PEaKIInHy,
€CIIK OJTHO M3 BEIIECTB JJAHO B
BHJIC PaCTBOPA C ONPEeIeICHHON
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.
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Moayas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

2.2

DNEKTPOIUTHUECK
asi JUCCOLMALS U
WOHHBIA 0OMEH

CocraBnaTh ypaBHEHUS
XUMHYECKHX PEAKIIHH
HOHHOI'0 0OMeHa ¢
y4acTUEM HEOPraHUIeCKUX
BEIIIECTB

1. 3apanus Ha cocTaBiieHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxuil ¢ y4uacTueM OKCHJIOB,
KHCJIOT, OCHOBAHWUM U COJIEH,
MOHHBIX PEaKLUN TUAPOIN3a
COJIEHN, YCTAaHOBJIEHUE
W3MEHEHUSI KUCIIOTHOCTH CPEJIbI.
2. JlabopaTopHas pabora
«Peakuuu ruiponnsza.

OK 01

Pazpgea 3.
Ctpoenue u
CBOMCTBA
HEOPraHU4ecKuX
BellleCTB

HccaenoBarsb cTpoeHue U
CBOIiCTBA
HEOPraHu4eCcKHUX BellecTB

KonTpoasHnasi padora
«CBOICTBa HEOPraHUYECKHX
BeLeCTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHUE
HEOPTraHUYECKHUX
BEIIECTB

Knaccugpunuposars
HEOpPTraHUYECKHe BEIeCTBa
B COOTBETCTBHUH C HX
CTpOCHHEM

1. Tect «HomeHnknarypa u
Ha3BaHNE HEOPTaHUIECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBIICHHE XUMUYECKOU
bopMyIIbl UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aj1a4um Ha pacyeT MacCOBOM
JIONU (MacChl) XUMHUYECKOTO
aIieMeHTa (COeIMHEHNS) B
MoOJIeKyJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(uKaum, HOMEHKIAType
U XUMUYECKUM (popmyiam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IIpakTudeckuie 3a/1aHus Ha
oTpeielIeHue XUMHUYECKON
aAKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3M M TUTIA KPUCTAJUTNIECKOM
PEIIeTKH.

OK 01

3.2

dusnko-
XHUMHAYECKHE
CBOICTBa
HEOPraHUYECKUX

VYcraHaBIuBaTh
3aBUCHUMOCTH (DU3HUKO-
XHMHYECKHX CBOHCTB
HEOPTraHUYECKHUX BEIECCTB

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THAPOKCUIOB U

OK 01
OK 02

41




Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
BELIECTB OT CTPOEHUS aTOMOB U coJiei.

MOJIEKYJI, a TAKKE THIIA 2. 3a7aHus Ha COCTaBJICHUE

KPUCTANINYECKOM pEeIeTKH |ypaBHEHUN XUMHUUECKUX
peaKumii ¢ ydacTHEeM IPOCThIX U
CJIO’KHBIX HEOPraHMYECKHX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(OTEpHBIX TUAPOKCUIIOB,
HEOPraHMYEeCKUX COJIeH,
XapaKTepU3yIOIUX UX CBOICTBA
U CIIOCOOBI MOTY4EHHUS.
3. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHUE
HEOpPraHUYECKUX BEILECTB.
4. JIaboparopnas pabota
«CBOMCTBa METAJUIOB U
HEMETaJJIOBY.

3.3 |[IpousBoacTBO Ob6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHE 3aJJaHus 110 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHNYECKUX BELIECTB B [ XMMUYECKUX PEaKIHi ¢
3HaueHue u OBITOBOM 1 y4acTHEM HeOpraHHuYeCKuX
MIPUMEHEHNE B IIPOU3BOJICTBEHHOU BEIIECTB, UCIOIb3YEMBbIX JJIS UX
ObITY U Ha NeSITEIbHOCTH YEJIOBEKA UX |UJIECHTU(PUKALUU U
MIPOU3BOJICTBE (U3UKO-XUMUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB

CBOMCTBaMH [IOJIy4YEHMUS.

4 |Pa3nen 4. HccnenoBarsb crpoenue u |KonrposabHas pabora
CtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHuHe H CBONiCcTBa
CBONicTBA BelIeCTB OpPraHMYeCcKHX BellecTB)
OpraHHYecKHuX
BeleCTB

4.1 |Knaccuduxkanus, |Knaccupunuposars 1. 3aganus Ha cocTaBiieHUE OK 01
CTPOECHHE U OpraHUYeCKHe BEIIeCTBa B |Ha3BAaHHM OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEJIMHEHUH 110 TPUBHATILHON
OpPraHUYECKUX CTPOEHUEM WIM MEXAYHApOIHON
BELIECTB CHUCTEMATUYECKOU

HOMEHKJIAType.

2. 3a7aHns Ha COCTABIICHUE
MOJTHBIX ¥ COKPAIICHHBIX

CTPYKTYPHBIX (OpMYIT
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Mopnyas / Paznea
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

OpraHWYECKHUX BEIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpeeeHue
npocreiiei GopmMyibl
OpraHUYeCKON MOJIEKYJIBI,
MCXOJIS U3 DJIEMEHTHOI'O COCTaBa

(8 %).

4.2

CBoiicTBa
OpraHUYECKUX
COCTMHEHUN

VcranaBauBarth
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
OpraHUYECKUX BEIIECTB OT
CTPOCHHUS MOJIEKYJI

1. 3aganus Ha cocTaBieHUE
YpPaBHEHUN XUMHUUYECKUX
peakuuii ¢ yqacTuem
OpraHNYEeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSL.

2. 3a7aHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peakuuii, WITIOCTPUPYIOIINAX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB IPOTEKAHUS
JTAHHBIX pEaKIHi U
T€HETUYECKOH CBS3U
OpraHUYEeCKUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacueTHsble 3a1aun 1o
YPaBHEHUSAM PEAKLIHI C
Y4aCTHEM OPTaHUYECKUX
BEILECTB.

4. JIabopartopHas paboTa
«IlonydeHnue sTuneHa u
W3YyYECHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILIECTBA B
AKU3ZHEESTEIIbHOC
TH YEJIOBEKaA.
[IpousBoacTeo u
MIPUMEHEHHE
OpPTraHUYECKUX
BEIIIECTB B
MIPOMBIIIIICHHOCTH

OO00CHOBBIBATh 3HAYEHHUE U
MIPUMEHEHHE OPTaHMYICCKUX
BEIIECTB B OBITOBOM U
MIPOU3BOJICTBEHHOM
IeITEILHOCTH YeJIOBEKA UX
(UBUKO-XMUMHUYECKHUMH
CBOMCTBaMH

[TpakTHKO-OpHEHTUPOBAHHbBIE
3a[aHus 110 COCTABJIEHHIO
XUMHUYECKUX PEaKIUi ¢
y4acTUEM OPTaHUYECKUX
BEIIECTB, UCIIOJIb3YEMBbIX IS UX
uaeHTuGUKaIU B OBITY U
MIPOMBIIIIJICHHOCTH.

OK 01
OK 02
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
5 |Pa3pea S. HccnenoBats paBHoBecue |KoHTposabHas padora
Kunerudeckne U (M CKOPOCTh XUMUYecKHX |«CKOPOCTH XUMHYECKOM
TepMOIMHAMMYEC | peaKIuii peaknuu U XUMHUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunernueckue HccnenoBath BausiHUC 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpAIlUU BEIOOD: OK 02
MIPOTEKAHUS pearupymomux BemecTB 1 |— «OnpeaeneHue 3aBUCUMOCTH
XUMUYECKUX TEMIEPaTypbl HA CKOPOCTh |CKOPOCTU PEAKIIMH OT
peakiuit XUMHUYECKHUX PEAKIUM KOHIIEHTPAIIUU pearupyronmx

BEIIECTBY;

— «OrnpeneneHue 3aBUCUMOCTH
CKOPOCTH pEaKlUu OT
TEeMIIEpaTypPhI».

2. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHayn3 (paKTOPOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTU
XUMHUYECKON PEeaKIUU.

5.2 |Tepmonunamuuec |MccnenoBars BIusHUE 1. 3agauu Ha pacyersl TemnoBsix |OK 01
KHe M3MEHEHHUs KOHUeHTpauuu |3ddexToB xumudeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEAbl U | ONPEACICHUE TUIIA PEAKIINU
MPOTEKAHUS TEMIEpaTyphl Ha cCMelIeHue | (1o TerIoBoMY 3G (dEKTy: IK30-
XUMHUYECKUX XUMHYECKOTO PABHOBECUS |U SHAOTEPMHUUYECKHUE).
peakiuii. 2. [TpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XAMUYECKHAX npunnuna Jle larense st
peakuuit HAaxXO0JKJICHUS HaIpPaBIICHUS

CMEIIIeHHS PaBHOBECHSI
XUMHUYECKON pEeaKIMu U aHAJIN3
(hakTOpOB, BIHSIONINX HA
CMEIIIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«M3ydeHne BIUSHUS Pa3INYHbIX
(akTOpOB Ha CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHUS.

6 [Pa3gex 6. HccnenoBars nucnepcunie | KonTponbHas padora mo reme

JAucnepcHbie CHCTEMBbI «JlucnepcHbie cuCTEMbI»
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Moayas / Paznen

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
CHCTEeMBbI
6.1 |ducniepcHbie Pasnuuyars ucTuHHBIE 1. 3agauu Ha NpUTOTOBJIEHNE OK 01
CUCTEMBI U PacTBOpPBIL, KOJJIOUIHbIE pPacTBOPOB. OK 02
(baxTops! NX pacTBOpHI U 2. IIpaKTHKO-OpUEHTUPOBAHHBIC
YCTONYMBOCTH rpyO0OIUCTIEPCHBIE CUCTEMBI | pacUyeTHBIC 3aaHUs Ha
Ha OCHOBE XMMUYECKOT0 JUCTIEPCHBIE CUCTEMBI,
JKCIEpUMEHTA UCIOJIb3yeMble B OBITOBOW 1
IIPOU3BO/ICTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA.
6.2 |UccrnenoBanue UccnenoBath pusmko- JlaGoparopHas pabota (Ha OK 01
CBOWCTB XMMHUYECKHE CBOWCTBA BbIOOD):
TMCTIEPCHBIX Pa3IUYHbIX BUJIOB — IlpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HcciaenoBaTh CBOMCTBA
KayecTBeHHbIEe |OpraHM4ecKHX U
peakuuu HEOPraHu4ecKuXx BellecTs
o0HapyKeHuUst € MCI0JIb30BAHHEM
OPraHHYeCKHX U |KadyeCTBEHHBIX peaKkuuii
HEOPraHUYeCcKuX
BeIeCTB
7.1 |OGHapyxeHue UccnenoBath 1. JTabopaTtopHnast pabota (Ha OK 01
HEOPraHMYECKUX |KAaueCTBEHHbIE PEaKIINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEUIECTB |(— AHAJIUTHUECKUE PEaKIU
AHHOHOB kaTuoHOB [-VI rpym;
— AHAJIUTUYECKUE PEAKIUU
aHHOHOB.
2. llpakTdeckue 3a1anus Ha
COCTaBJIEHUE YpaBHEHUII
peakiuii oOOHapy>KEeHHS
kaTuoHoB [-VI rpymm u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOMH popmax.
7.2 |OOHapyxeHUE UccnenoBath 1. JTabopaTopHnast pabota (Ha OK 01
OpraHUYEeCcKuX KAaueCTBEHHBIE PEAKIINU BBIOOD):
BELIECTB OpPraHMYECKUX COEANHEHNN |— KadecTBeHHBbIE peakiiuu Ha
OTJIEbHBIX OTJIEJIbHBIX KJIACCOB OTJIENIbHBIE KIIACChI
KJIaCCOB C OpraHUYECKUX BEIIECTB;
HCII0JIb30BAHUEM — KauecTBeHHBII aHaIU3
KayeCTBEHHBIX OpPraHUYECKHUX COEIMHEHUH TI0
peakuuii (GYHKLIMOHATIBHBIM TPYIIIAM.
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Mopnyas / Paznea

Ne Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
/ Tema
2. IlpakTueckue 3ajianus Ha
COCTaBJICHUE KaU€CTBEHHBIX
peakiuii oOOHapyKEHUS
OpPraHUYECKUX COCTUHEHUM.
Il |IIpuknagHoii MoayIb
8 |Pa3mea 8. OuenuBarth nocjeacTeus |3ammura keiica (¢ yaeTom
XuMmus B ObITY U |OBITOBOM H Oyayuei npogeccuoHAIbHOI
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JAeATeJIbHOCTH)
0i1 1esITeJIbHOCTH |/1eATEJHLHOCTH YeJI0BeKa ¢
YyejI0BeKa MO3HUIINIi DKOJIOTNYEeCKOM
0e30IacHOCTH
Xumust B ObiTy 1 |OnenuBath nocneActBus  |Kedic (¢ yuerom Oymyteid OK 01
MIPOM3BOJICTBEHHO |OBITOBOM U npodeccnoHanbHOM OK 02
W IEATEIIbHOCTH  |ITPOU3BOJICTBEHHOM JIeATEITLHOCTH) OK 04
YyeJoBeKa JIEATEIIbHOCTH YeJIOBEKA ¢ |B0O3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULUNA 3KOJIOTUYECKOM 1. [ToTerienue kumMaTa u
0€301acHOCTH BBICBOOOKICHHE Ta30BBIX
THJIPaTOB CO JTHA OKEaHa.
2. bynymue Matepuanbl 1Jis
aBua-, MalIMHO- U
pruOOPOCTPOECHHUSI.
3. HoBrle maTepuaisl s
COJTHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE
pacCTUTETBHBIX MPENapaToB.
9.1 |Pazgen 9.1. HNuTepnpernpoBarb 3ammra y4eOHo-
HccnenoBanue u |XuMHU4YecKHe MPOIECCHl M |MCCJIE0BATEIbCKOI0 MPOEKTA
XUMHYECKUI siBJIeHHs1 B Onocdepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npogeccuoHATbHOMI
onocgepnl AeSITeIbHOCTH)
9.1. |OcHOBBI BremonasaTe monueii uka | 1. JlabopaTophas pabora OK 01
nabopatopHoit AKCIEPUMEHTAIBHOTO «OcHOBBI Ta0OPaTOPHOI
MPaKTUKU B HCCIeA0BaHus C MPAKTUKW».
npodeccuoHanbH | COOIOIEHUEM MTPABUIT 2. TumnoBble pacueTsl 10

bIX J1a0OpaTOpUsX

6e30MmacHOro o0paleHus ¢
BeIlleCTBAMH U
1a00paTOPHBIM
o0opynoBaHrueM

TEMaTHUKE YKCIICPUMECHTA.
3. 3a1a4u Ha BBIUUCIIEHUE
CpeIHEro 3HaYEeHUs
OKCIEPUMECHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBicHuE pe3ysIbTaTOB
JKCIIEPUMEHTA B Pa3/INYHON
dbopme (Tabnuia, rpaduk,
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Moayas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

OTYET, JOKJIaJ, IPE3CHTALINS).

9.2

XUMHAYECKUH
aHau3 Ipo0 BOJIBI

Hccnenosats XuMHU4ueCKUn
cocTaB POoO BOJIBI

1. Tect «CBolicTBa U COCTaB
BOJBD».

2. 3amanue «XUMUYIECKU
COCTaB BOJIbI, THIT BOJBI U
CIIOCOOBI €€ MPUMEHEHH (C
MCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHEC 3a/IaHUs Ha
COCTaB BOJBI U CITIOCOOBI
BBIPQXCHHS KOHIICHTPAIMHA 1
nepecyeT KOHLEHTpaui (¢
MCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4., JITaboparopHas paboTa Ha
BBIOOD:

— OuucTka BOJBI OT
3arpsAA3HEHU;

— Onpenenenue pH Boabl

ee KHUCIIOTHOCTH;

— Onpezenenne )KeCTKOCTH
BOJIBI M CTIOCOOBI €e
yCTpaHEHHUS.

OK 01
OK 02
OK 07

9.3

XUMHYeCKIH
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTAHUS

HccnenoBarth XUMHUUYECKUN
COCTaB MPOAYKTOB MUTaHUS

1. Tect «Opranuueckue u
HEOpPraHMYEeCcKue BeleCTBa,
BXOJISIIIIME B COCTAB MPOJTYKTOB
MUTAHUS.

2. IIpakTUKO-OpUEHTHPOBAaHHbIE
3a/1aHMs 10 KYJIMHAPHOU
TEMaThKe.

3. JlabopartopHas padora (Ha
BBIOOD):

— OOHapy’keHle HUTPATOB B
NPOAYKTaX MUTAHUS;

— HccnenoBaHue NpoyKTOB
MUTAHUS Ha HAIWYKE YTJIEBOIOB
(Myka, TBOpOT, MOJIOKO, HOTYpT)
Ha HaJIM4YKe yrieBoI0B
(kpaxMaut, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07
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9.4

XUMHYECKHI
aHanu3 1poo
ITOYBEI

HccnenoBath XMMHUYECKUNA
COCTaB MPOO MOYBHI

1. Tect no Teme «XUMHUYECKUI
COCTaB HEOPTraHUYECKHUX U
OpPraHUYECKUX YIOOPEHUID».

2. 3ananue «B3aumMocBs3b
COCTaBa MOYBHI, THII TTIOYBHI U €€
Ha3HAYCHUSI.

3. JlabopaTopHas pabora (Ha
BBIOOD):

— OGHapyxeHue
HEOpPraHUYECKUX MpuMeceil B
poOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U TICJIOYHOCTH.

OK 01
OK 02
OK 07

9.5

Hccnenosanue
00BEKTOB
ouocdepsr

HccnenoBaTh XMMHUUECKUIH
coctaB 00bEKTOB OHoCchepsl
Ha MIpUMepe MPOAYKTOB
MMUTAHUS, BOALI U IIOYBBI

Y4eOHOo-ucclIe10BaTEIbCKHI
IIPOEKT B 00JacTu
HCCIIeIOBAHUS 00BEKTOB
ounocdepsl.

Bo3MmoskHbBIE TEMBI IPOEKTOB:
1. UccaenoBanue cocTaBa
MUHEPAIBHON BOJIBI U
PEKOMEHJALUU TI0 €€
HCII0JIL30BaHUIO.

2. UccnenoBanue
pa3pylIaKIIEro JeHCTBUS
IIPUPOJHOM BOJBI HA
CTPOUTEIIbHBIE MAaTEPHAIIBI.
3. CocTaBneHue mpoeKTa
[[BETHUKA/Oropoja/caia B
3aBUCHMOCTH OT COCTaBa
MIPOAHAIU3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaTaHCHPOBAHHOTO MEHIO Ha
JIeHb (HEeJeNI0) B 3aBUCHMOCTH
OT COJIEPIKAHMS XUMHYECKUX
MaKpO U MUKPORJIEMEHTOB B
MPOJIYKTaX MUTAHUSL.

5. UccnenoBanue KauecTBa
MMUTHLEBOM BOJIBI.

6. McciienoBanwue mpod
BOJIOITPOBOJHOM BOJIbI HA
MpEeAMET YCTPaHSHUS
’KECTKOCTH.

7. YcTpaHeHUE )KeCTKOCTH BOBI
B CEIBLCKOXO03SIMCTBEHHOMN
JIeSITCIIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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