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Pabouass mporpamma y4eOHOM IUCHUIUIMHBI «XHUMHs» paspaboTaHa B
cooTBeTCTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
cpeaHero mpodeccuoHaabHOro 00pa3oBaHus 1Mo croenuainbHocTH  35.02.05
ArpoHomus yTBepxaeHHOTO [Ipukazom MuHHCTEpCTBa MpocBenieHus Poccun ot
13.07.2021r. Ne 444 (pen. ot 01.09.2022), denepalibHbIM TOCYIapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CpEIHEro OOIIeTo 00pa30BaHMUS, YTBEPKICHHOTO
[Ipukazom MunuctepctBoMm oOpazoBanusi U Hayku Poccunm ot 17.05.2012 r. Ne
413 (pen. ITpukazom MunucrepcTBa oOpasoBanus u Hayku Poccum ot 12.08.2022

r. Ne 732), MPUMEPHONM TMpOTrpaMMoii  001Ie00pa3oBaTeIbHON  YIeOHOU
JUCIMIUTAHBI XUMHS__ JUIS PO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIUi,
PEKOMEHI0BaHHOH denepatbHBIM rOCyIapCTBEHHBIM OO/ DKETHBIM

00pa30BaTEeNbHBIM  YUYPEKICHHEM  JOMOJHUTEIBHOTO  MPO(ecCHOHATBHOTO
obpazoBanust «MHCTUTYT paszButusa mpodeccrnoHalbHOTO OoOpa3oBanus» o1 30
HOs10ps 2022 r. mpoTokosn Ne 14 1 PexoMeHanusiMu 10 OpraHU3aIiy MOTYYEHUS
cpenHero oomero o0pa3oBaHHA B IpeAesiax OCBOEHHUS 00pa30BaTEIbHBIX
IporpaMM CpeAaHero mnpodeccnoHalibHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOIO
oOmiero o6OpaszoBanusi (mucbMo J[lemapTameHTa TOCYJAapCTBEHHOW TOJIUTHKUA B
chepe cpenHero MnpodecCHOHAIIBHOTO 00pa3oBaHusi U MPO(ECCHOHAIBHOTO
oO0yuenuss MunucrepctBa npoceemenus Poccun ot 01.03.2023 1. Ne 05-592).

CocraBurenu:  mpenogaBaTend — KageApbl — 00I1e00pa3zoBaTEIbHBIX
mucuuiuind Hepsidosa T.B., k.1.H. ['amenko 2.0.
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1. MACHOPT TIPOITPAMMBI YYEBHOW JUCHHUIIJINHBI
XUMMUS
1.1. O6n1acTh NPUMEHEHUS] TPOTPAMMBI
[Iporpamma y4eOHOM JUCIUIUIMHBI ~ SIBISETCS YacThlO  IPOTPaMMBbI
MOJTOTOBKM CHENUAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo
crienmaiabHoCTH 35.02.05 ArpoHoMust
1.2 MecTo MUCIUTIIIUHBI B CTPYKTYPE MPOTpaMMBbI MTOATOTOBKHU CIICIIHAIICTOB
CPEIHETO 3BeHa
OO6meoOpa3oBaTenpbHas MUCHMIUIMHA «XUMHUS» H3ydaeTcs Ha 0a30BOM
ypoBHE B  0O0IIE00pa30BaTE€IbHOM  IIMKJIE Yy4eOHOro IUlaHa OCHOBHOM
npodecCHOHAIbHOM 00pa3oBaTeIbHON MporpaMmsel  crienranbHOoCcTH:  35.02.05
ArpoHOMUS.

TpynoeMKOCTh TUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YPOBHE COCTaBiisieT 88
yaca, U3 KOTOpBIX /2 yaca - 0a3oBbld MoAyib (/ pasnenoB) u 16 wyacoB -
NPUKIATHOW MOAYIh (2 pasaena), BKIIOYAIONINN MPaKTUKO-OPUEHTHPOBAHHOE
coJiepKaHue KOHKPETHOM nMpodeccuu WiM CriennaibHOCTH.

1.3. esu 1 3212494 JUCUUIJIMHBI — TPeOOBAHUSA K Pe3yJibTaTaM 0CBOEHUS
JTUCHHUILIMHBI:

1.3.1. Ileam u 33124 JUCIUILIAHBI
DOpMUPOBAHKE Yy CTYJICHTOB IIPEACTABJICHUS O XUMHYECKOW COCTaBJISIOLICH
€CTECTBCHHOHAYYHOM KapTHUHHI MHpPA KaK OCHOBBI TNPUHATUS PEIICHUNA B
JKU3HEHHBIX W TMPOW3BOJICTBEHHBIX CHUTYalUSIX, OTBETCTBCHHOIO IIOBEICHUS B
MIPUPOJTHOM Cpelie.
3agayu JUCUUILIMHBI:
1) chbopMupoBaTh TOHUMAHHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUH B OKPYKAIOLIEH Cpelie, NEIOCTHOM HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh yMEHHUS TMPOBOAUTH pACUEThl 1O XUMHYECKUM (opmyraMm
YPaBHEHUSIM XUMHUYECKUX pEAKLMH, IUIAaHUPOBaTh W  HUHTEPHPETUPOBATH
pe3yJIbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,
3) cbopMHupOBaTh HABBIKA MPOBEACHUS XUMHUYECKHUX OAKCIEPUMEHTAJIbHBIX

WCCJIEIOBAHMM C COOIIO/IEHNEM TpaBmI 0€30IMaCHOTO OOpAIeHHsI C BEIIeCTBAaMH U



71a00paTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS aHAIU3UPOBATH, OLICHUBATh, MPOBEPSATH HA JIOCTOBEPHOCTH U
0000111aTh HHPOPMAIIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHUKOB;

5) cdhopMHpOBaTH YMEHUS MMPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATCILHOCTH H
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTHKCHHN XUMUYECKON HAayKd |

TEXHOJIOTHH JIJIs1 pa3BUTHS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yJbTaThl 0OCBOEHUS 0011e00pa3oBaTeIbHOM JUCHUIINHBI B cooTBeTcTBUM ¢ PI'OC CIIO u

HAa OCHOBE

Koa u

HAUMEHOBAHME  [napupyemble pe3yJbTaThl OCBOCHHS TUCIHILTHHbI

(opmupyembIx

KOMIICTCHIIMU

O6ume’ JIMCHMILIHHADHBIE

OK 01. JIP 05 B wactu Tpya0BOro BOCIIUTAHUS: [TP6 2 BmageTh CUCTEMOW XMMHYECKHX 3HAHUH,

Bri6upats - TOTOBHOCTh K TpyAy, OCO3HAaHHME IIEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOMOJIAraloIIne

CIIOCOOBI MacTepCTBa, TPYI0JIOOHE; NOHATUS  (XMMHUYECKHM  DJIEMEHT,  aToM,

pelieHus 3a1ay | - TOTOBHOCTh K AKTUBHOU JCSITEILHOCTH | QJIGKTPOHHAst 000JI0uka artoma, s-, p-, d-

npoeccuoHanb | TEXHOJIOTHYECKOM U COIMAJIbHOW HANpaBJIEHHOCTH, | DJIEKTPOHHBIE ~ OpOMTaJM  aTOMOB,  HOH,

HOI CIIOCOOHOCTD MHULIMUPOBATH, IJIAHUPOBATH U | MOJIEKYJIA, BAJICHTHOCTb,

NEATEIIbHOCTH CaMOCTOSITEIIbHO BBITIOIHATH TAKYIO AEATEIbHOCTD; 3IEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIIEHUS,

MPUMEHUTENBHO | - HHTEpEC K pa3nyHbiM chepaM mpodeccuoHambHOM | XUMHUYECKasl CBsI3b, MOJb, MOJIApHAs Macca,

K  Pa3JIMYHBIM | JEATEIbHOCTH, MOJISIpHBI ~ 00bEeM,  YIJIEpOAHBIA  CKEJIET,

KOHTEKCTaM OBnajieHHEe YHUBEPCATBHBIMU YUEOHBIMU GbyHKIIMOHATBHAS TPYIIA, pajuKal, U30MEpus,
MO3HABATEIbHBIMU JICUCTBUSMMU: U30MEpPbl, TOMOJIOTMUECKUU Psl, TOMOJIOTH,
MP 01 a) 6a30BbI€ JJOTHYECKUE ACHCTBUS: YIJIEBOAOPOIbI, KUCIOPOJ- U a30TCOAEpKAIIue
- CaMOCTOSITENIbHO (DOPMYIMPOBATH U AKTYyJIM3UPOBATH | COCAMHEHUS, OMOJIOTMYECKU aKTUBHBIE
npo0JieMy, paccMaTpyBaTh €€ BCECTOPOHHE; BelecTBa (yrieBoIbl, KUPHI, OCJIKK), MOHOMED,
- yCTaHaBNWBaTh  CYIIECTBEHHBIM  MPHU3HAK  WJIMU | IOJUMED, CTPYKTYpHOE 3BEHO,
OCHOBAaHMsI  JIJIi  CpaBHEHUS, KJacCU(UKAIMU | | BLICOKOMOJEKYIJISIPHbBIC COEMHEHUS,
00001IeHN S, KPUCTAJUIMYECKasl PelIeTKa, TUIBI XUMHYECKUX
- ompenensaTh  IeJMM  JeATEIbHOCTH,  3a/aBaTh | peakiui  (OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIE,
napaMeTpbl U KPUTEPUU UX JOCTHKECHUS; 9K30-M JHAOTEPMHYECKHE, PEAKIMU HOHHOTO
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHUSI B oOMeHa), pacTtBop, AIEKTPOJIUTHI,
paccMaTpUBAEMBIX SIBJICHUSX; HEDBJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
- BHOCUTh KOPPEKTHBbI B JESATEIbHOCTb, OIEHUBATH | TUCCOLUMALNS, OKHCIHUTENIb, BOCCTAHOBHUTEIIb,




COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIEHUBATh PHUCKHU
IIOCJIEICTBUH NEATCIbHOCTH,

- pa3BHBATh KPEATHMBHOE MBIIUICHHE IPU PEIICHUU
YKU3HEHHBIX MPo0IeM

JIP 07 6) 6a30oBBI€ HCCIIEIOBATEIBCKUE ICUCTBUSA:

- BIAJETh HaBBIKAMHU Y4Y€OHO-HCCIIEIOBATEIbCKON U
MPOCKTHOW  JIEATENTLHOCTH, HAaBBIKAMU pa3pericHus
po0em;

- BBIIBJISATH  NPUYHHHO-CJICACTBCHHBIE  CBSI3M U
aKTyaJIM3upoOBaTh 3a/Jady, BBIIBUTATh THIOTE3Y €€
perieHus, HaXOIUTh apryMEHTHI IS JO0Ka3aTeIhCTBa
CBOMX YTBEPXKICHHH, 3a71aBaTh MapaMeTPhl U KPUTEPHUH
pelieHus;

- aHaJIM3UPOBATh IOJYYEHHBIC B XOJC PCIICHHS 3aJ1auu
pe3yJbTaThl, KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

- YMETh TIEPEHOCHUTHh 3HAHUS B II03HABATCIbHYIO U
MPAKTHYECKYIO0 00J1aCTH KU3HEACATECILHOCTH;
- yYMETh  WHTETPHPOBATH  3HAHUA W3
MpeAMETHBIX 00JacTei;

- BBIIBUTATh HOBBIC HJCH, MpeasiaraTh OPUTHHAIBHBIC
MO/IXO/IBI ¥ PEIICHUST; CIIOCOOHOCTh UX MCTIOJIB30BAHUS B
ITO3HABATEJIbHON U COLMAIIBHON MMPAKTUKE

pa3HbIX

CKOPOCTh XMUMHUYECKOW pEaKUuu, XHUMHUYECKOE
paBHOBecHUE), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX BEIIECTB
AM. bytnepoBa, Te€Opus 3JIEKTPOIUTAYECCKON
THUCCOLMAlUM, Tepuoauuecku 3akoH J[.H.
MeHnaeneeBa, 3aKOH COXpPAaHEHUS  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUAN SI3bIK XUMUHU,
dakToIOTHYECKUE CBEACHUS O CBOMCTBAx,
COCTaBe, MOJTyYEHUH 151 0e301macHOM
VCTIOJIb30BAHNUN BAKHEUIIIMX HEOPTAHUYECKUX U
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON
NESATEIbHOCTH YEJIOBEKA;

- YMETH BBIABIIITH XapaKTEPHbIC IPU3HAKU
MU U B3aUMOCBS3b W3YYCHHBIX IIOHATUH,
IIPUMEHATh COOTBETCTBYIOIIME MOHATHUS IIPU
ONIMCAHUU CTPOCHHMS U CBOWCTB B3aUMOCBS3b
VU3yUYECHHBIX MIOHSATHUH, IPUMEHSITh
COOTBETCTBYIOIIME IIOHATUS IIPU  OINMUCAHUU
CTPOECHHSI M CBOWCTB HEOPraHWYECKUX U
OPraHWYECKUX BEIIECTB W HUX MPEBPALICHHUI;
BBISIBJISAITH B3aUMOCBSI3b XMMHUUYECKUX 3HAHHUM C
MOHATUSMU W TPEICTABICHUSIMA  JIPYTUX
€CTECTBEHHOHAYYHBIX TTPEAMETOB;
I[IP6 3 ymeTh WHCHOJIB30BATH HAUMEHOBAHUS
XMMHUYECKUX COCIMHEHUN MEXIYHApPOIHOTO
CO03a TEOPETHYECKOW WU MPUKIIATHOW XUMHHU U
TPUBHUAJIBHBIE HA3BaHUs BAXKHEWIINX BEILIECTB
(oTuneH, — ameTwieH, — rauNepuH,  (eHod,
dbopmanpaerua, yKCycHash KHCIOTa, TJIHIHH,




yrapHblii Ta3, YIVIEKUCIBIA ra3, aMMHAK,
raiieHasi U3BeCTbh, HEeralleHasi U3BECTh, MUThEBAs
cola MW  JpYrux), COCTaBJIATh  (HOPMYJIBI
HEOPTraHWYECKUX U OPraHUYeCKHX BEIIECTB,
ypaBHEHUSI XUMUYECKUX PEAKIINil, OOBSICHATh UX

CMBICI; MOJTBEPKAAThH XapaKkTePHbIE
XUMHUYECKHUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOLIUMU JKCIIEPUMEHTAMU u

3anUCAMM YPABHEHUN XMMHUYECKUX PEAKIIM;
- YyMETh  yCTAaHaBJIMBATh  IPUHAIICKHOCTD
V3YYEHHBIX HEOPraHWUYECKUX U OPTaHUYECKHUX
BEILIECTB K OIPEIECIECHHBIM KJIaccaM M Ipynmnam
COCAUHEHNN, XapakTepU30BaTb HX COCTaB U
BAKHEUMIIIME  CBOWCTBA; ONPENEIATb  BUJbI
XUMHUYECKUX CBs3eM (KOBaJCHTHAs, WOHHAs,
MeTaJlJInyecKas, BOJIOpOAHAs), THIIbI
KPUCTAIIINYECKUX peLeToK BEILIECTB;
KJIAaCCU(PUIIMPOBATh XUMUUYECKUE PEAKLINU;
- chopMHpOBaThH IIPEACTABIICHHUS: 0
XUMHAYECKOU COCTaBIIAIOLIEN
€CTECTBEHHOHAYYHOW KAPTUHBI MHUpPa, pPOJU
XUMHAH B TIO3HAHWW SIBJICHUW NPUPOIBI, B
(GOpMHpPOBAaHUM  MBIIUIEHUS W KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIILHOM TI'PAMOTHOCTH,
HEOOXONUMOW [UIsl PEIICHUsS MPAKTHYECKUX
3aJad M DKOJIOTUYECKH  OOOCHOBAHHOTO
OTHOILLIEHUS K CBOEMY 30POBBIO U IIPUPOIHOU
cpene;

[IP6 4 ymeTr TPOBOAUTH pacCyETHl MO




XUMHYECKUM  (GopMyllaM H  ypaBHEHUSIM
XUMHYECKUX peakluid C  HCIOJIb30BaHUEM
GU3MYECKUX  BEIMYWH,  XapaKTCPU3YIOIINX
BEIIECTBA C KOJMYSCTBCHHONW CTOPOHBI: MAaCCHI,
obbema (HOopMaJlbHBIE ~ YCJIOBHS) Ta3oOB,
KOJIMYECTBA BEIIIECTBA, MCIIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHMS VIS TIPUHATHS
pemeHnii B KOHKPETHBIX  JKU3HCHHBIX
CUTYyalMsIX, CBS3aHHBIX C BEMIECTBAMHU U WX

IMPUMCHCHUCM

OK 02.
Hcnons3oBath
COBPEMEHHBIE
cpencTsa
IIOMCKA, aHAJIN3a
U
VUHTEpIpETalN
uHpopMaluu U
UH(OPMAIMOHH
bl€ TEXHOJOTUU
TUISL
BBITIOJIHEHHUS
3a/1a4y
npodeccroHanb
HOM
NEeATEIbHOCTH

B o6nacT IEeHHOCTH HAYYHOTO MTO3HAHHUS:

JIP 04 chopMUpOBAaHHOCTE  MHPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI
HAyKW U OOIIECTBEHHOM MPAKTHKW, OCHOBAaHHOTO Ha
UaJiore  KyJbTyp, CIIOCOOCTBYIOILETO  OCO3HAHUIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHUE S3BIKOBOM
u YUTATEIbCKOMN KYJBTYPBI KaK cpencTBa
B3aUMOJICUCTBUSI MEXKIY JIOJbMH M TO3HAHUS MUPA;

OCO3HAHME  I[IEHHOCTHM  HAy4YHOM  JEATEIBHOCTH
TOTOBHOCTh OCYUIECTBJISITh IPOEKTHYIO U
UCCJIEIOBATENBCKYIO JIEATEIbHOCTh MHANBUAYAJIBHO U B
rpyIie

OBnagenue YHUBEPCATbHBIMU y4eOHbIMU

MO3HABATEIIbHBIMU JCHCTBUSMHU:
MP 04 B) pabota c nHbOp™MaIHEii:
- BIAJCTh HaBBIKAMHU TMOJy4YeHUs WHOOPMAIMN U3
UCTOYHUKOB  pa3HbIX  THIIOB, CaMOCTOSTEIILHO
OCYIIECTBJISTh TOUCK, aHaJM3, CHCTEMATH3allui0 |

[IP6 3 yMerb MJIAHUPOBaTh M  BBINOJHSATH
XUMHUYECKUH  JKCHEpUMEHT  (IpeBpalleHUs
OpPraHMYECKUX  BEIIECTB NPU  HArpeBaHUM,
NOJIyYCHUE STUIEHA U M3YYEHHE €ro CBOMCTB,
KAUE€CTBEHHbBIC PEAKIIMM HA aJIbICTHUbI, Kpaxmal,
YKCYCHYIO KHUCJOTY; JeHaTypauus OElKOB IpH
HarpeBaHUM, LBETHbIE  pEaKkIUu  OEJIKOB;
IPOBOJUTH

peaklMy HOHHOTO OOMEHa, OMNpEeNENsATh Cpeny|
BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKLIMU HA|
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUS; PelllaTh SKCHEPUMEHTAIbHBIE
3agaun o temMam "Metamibsl" u "Hemeramis") B
COOTBETCTBUU C npaBuIaMu TEXHUKHY]
0€30MacHOCTH NMpU OOpalIeHUH C BEIEeCTBaMU U
1ab0paTOPHBIM  O00OPYJIOBAHUEM; TPEJCTABIISATH
pe3ynbTaTbl XUMUYECKOTO OKCIIEPUMEHTa B
¢opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknmii ¥ GOPMYIHPOBATH BBIBOJBI HA OCHOBE




UHTEpHpeTalnui0 MHGOPMAIMK PA3TUYHBIX BUAOB H
dbopm npeacTaBICHUS

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (hopMaTax ¢ y4eTOM
Ha3HaueHUS HHPOPMAlMM ¢ IIEJIEBOM ayAUTOPHH,
BBIOMpAss ONTUMaJbHYIO (OpMYy TMpEACTaBICHUS U

BU3yaJ3allNH;
- OLICHUBATh JTIOCTOBEPHOCTD, JIETUTUMHOCTD
uHOpMaIMu, €€  COOTBETCTBHE  TMPAaBOBEIM U

MOPAJIBHO-3THYECKUM HOpMaM
- HCIIOJIb30BATh CPEACTBA MH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pEILICHUN
KOTHUTUBHBIX, = KOMMYHUKaTHUBHBIX U
OpraHM3alMOHHBIX 337a4 ¢ COONI0IEHHEM TpeOOBaHUI
HPrOHOMUKHU, TEXHUKU O€30IaCHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPAaBOBbIX U ATUYECKUX HOPM,
HOpM MH(POPMAITMOHHON

0€30IacHOCTH;

- BJIaJIETh HaBbIKaMU PACIIO3HABAHUS U 3AILUTHI
uH(popmanuu, THPOPMALIMOHHON 0€30MacHOCTH
JUYHOCTH;

ATUX PE3YyJIbTATOB;

[IP6 6 yMerp aHAIU3UPOBATH XUMHUYECKYIO
uHpopManuio, TMOJIydyaeMyl W3  Pa3HbBIX
HUCTOYHUKOB (CpPEJCTB MaccoBOM HH(opMaruu,
cetb IHTEpHET U ApyTHe);

-1IP6 4 BnageTb OCHOBHBIMH METOJAMU
HAy4YHOTO TMO3HAHUS BEIIECTB M XUMHUUYECKUX
SIBJICHUU (mabmroeHue, U3MEpeHune,
AKCIIEPUMEHT, MOJICTUPOBAHUE); YMETh
MPOBOJUTH PACUETHI O XUMUYECKUM (hopMysiam
U ypaBHCHUSIM XHMHUYECKMX pEaKIul ¢
HCITOJIb30BAHUEM buznYecKux BCJINYHH,
XapaKTEePU3YIOIINUX BEIIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0Obema
HOpMaJIbHBIE  yCJIOBHS) Ta30B, KOJIMYECTBA
BCIIIECTBA,; HCIIOJIb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUA ISl TPUHSITUS PEUICHUM B
KOHKPETHBIX JKU3HCHHBIX CUTYyaLUSX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHEHHEM

OK 04.
DddexTuBHO
B3aUMOJIEHCTBO
BaTh U paboOTaTh
B KOJUJIEKTUBE U
KOMaHj1e

- TOTOBHOCTL K CaMOpa3BUTHUIO, CaMOCTOATCIBHOCTH U

CaMOOIIPEICIICHUIO;

MP 03 OBnanenue HaBbIKaMU y4eOHo-
HCCIICIOBATENIBCKOM,  MPOEKTHOM W COLMAJIbHOU
JICATEIIbHOCTH;

OBnajeHre yHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU
JNICUCTBUSIMHA:

JIP 07 6) coBMecTHasI 1eATETbHOCTB:
- IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOM

[1PG 3 ymeTh MIaHUpOBaTh W BBINOIHAThH
XUMUYECKUNA  DKCIEPUMEHT  (MpeBpalieHus
OpraHUYeCKMX BEIIECTB MpPU HArpEeBaHUH,
NOJIyYeHHE STUJIEHA U U3YYEHHE €ro CBOWCTB,
KaueCTBEHHbIE  pEakUMM  Ha  aJbJCTH]bI,
Kpaxmall, YKCYCHYIO KHUCJOTYy; J€HaTypauus
OENKOB TpU HArpeBaHHM, ILBETHBIC pEaKLUUU
OCJIKOB; TPOBOAUTH PEAKIIMM MOHHOTO OOMEHa,
ONpeleNnsTh  Cpelly  BOJHBIX  pacTBOPOB,




U UHAUBUIYaTbHON pabOThI;

- TPUHUMATh  LETd  COBMECTHOM  JESTENIbHOCTH,
OpraHU30BbIBaTh M KOOPAMHUPOBATH JECUCTBUS IO €€
JIOCTHKEHHUIO: COCTaBJIATh TUTaH JEUCTBUI,
pacmpeneniaTbh poJid C YYETOM MHEHUH YYaCTHHKOB
00CYXXJIaTh Pe3ybTaThl COBMECTHOM pabOTHI;

- KOOPIMHUPOBATh W BBITIONHATH PabOTy B YCIOBHUSIX

peaNbHOTO0, BHUPTYAJIbHOTO W  KOMOWHHPOBAHHOTO
B3aMMOJICHCTBUS,

OCYIIECTBIISITh MO3UTUBHOE CTpPaTEru4eCcKOe
MOBEJACHUE B PA3JIMYHBIX CHUTYalUAX, MPOABIATH

TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM
OBnazieHWE  YHUBEPCAJIbHBIMH  PETYJISTUBHBIMU

JICUCTBUSIMHU:

MP 02 r) npunsatue cedsi U APYTrux JrOeH:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JIPYTUX JIIOJECH MpU

aHaJM3€ pe3yJIbTaTOB JECATEIbHOCTH;

- IpU3HAaBaTh CBOE NPaBO W NpaBO APYrUX JIIOAECH Ha

OIIINOKMU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUP C MO3ULUU

JIPYTOro YeJIoBeKa

KaueCTBEHHbIE PEaKIMK Ha cylbdart-, kapOoHaT-
U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHS;

[IP6 5  pemarp >KCIEPUMEHTAJIbHBIC
3amaun no tremMam "Mertamel" u "Hemeramiel" B
COOTBETCTBUU c paBUJIAMH TEXHUKHU
0€30IacCHOCTH TIPU OOpallleHUU C BEIIECTBAMU U
1a060paTOPHBIM 000PYIOBAHUEM; TPEACTABIIATH
pe3yabTaThl XUMHUYECKOTO 3KCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHUN COOTBETCTBYFOIIMX
peakiuii 1 GOpMyJIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YJILTATOB

OK 07.
CopercTBOBaTh
COXpaHEHUIO
OKpYKarolen
cpebl,
pecypcocbepexe
HUIO,
IPUMEHSATH

JIP 14 B 06y1acTH 3K0JIOTHYECKOTO BOCITUTAHUS:

- c(hOpMHPOBAHHOCTh  DKOJIOTUYECKOM  KYJIBTYPBHI,
MOHMMAHUE  BIUSHUS  COLUAIBHO-3KOHOMHYECKUX
IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOU
Cpenpbl, OCO3HaHHE TJI00aJTbHOTO xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

- TUIAHUPOBAaHHUE M  OCYIIECTBIICHUE
OKpYXalUIed Cpeae Ha OCHOBE

NEUCTBUU B
3HAaHUA IeJIen

[1P6 1 chopMHpOBATh TPEACTABICHUS: O
XUMHAYECKOU COCTaBIIAIOLIEN
€CTECTBEHHOHAYYHON KApTUHBI MHUpa, PpOJIH
XUMUU B TI03HAHUM SIBJICHUN MPUPOAIBI, B
(GOpMUPOBAHMN  MBIIUIEHUS UM KYJbTYpbI
JUYHOCTH, €€ (PYHKLIHOHAJIBHON TPaMOTHOCTH,
HEOOXOAUMOW Ui pEIICHUs MPaKTUYECKUX

3aJad n 9KOJIOTN4YC€CKH 000CHOBAHHOTO




3HAHUSA 00 | yCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA; OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOMU
U3MEHECHUU aKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCSAIIUX BpEL | CpElE;
KJIMMATa, OKPYKAIOIIEH CPELE; [IP6 5 ymerp  coOmrogarh — MOpaBuia
MPUHLIUATIBI - YMEHHE IIPOTHO3UPOBATH HEOJIaronpUATHBIE | PKOJOTHYECKH 1€J€CO00pa3HOro TMOBEICHUS B
OepeKITMBOTO DKOJIOTHYECKUE  TOCJHEACTBUS  MPEANPUHUMAEMBIX | ObITY M TPYAOBOM JEATEIBHOCTH B UENAX
IIPOU3BOJICTBA, | AEMCTBUH, IPENOTBPAILATD HX; COXPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYKAOLIEH
3¢ dHeKTUBHO - PacCIIUpEHHUE ONbITa ACATEIBHOCTH JSKOJIOTMYECKOM | IPUPOAHOW  CPENbl; YYUTBHIBATH  OIACHOCTH
JNEUCTBOBAaTh B | HAPABJIEHHOCTH; BO3JECHUCTBUSA Ha JKUBBIC OpPTraHU3MbI
ype3BblUaiHbIX | MP 03 OBJIaJICHUE HaBbIKAMU y4eOHO- | OTIpEICTICHHBIX ~ BEIIECTB, TIOHWMAasi CMBICIT
CUTyalUsAX WCCIIEOBATENbCKOM,  IPOEKTHOW WM COLMAJIBHOM | OKA3aTelIs IpEeAEIbHON JOIyCTUMOM
NEATEIbHOCTH; KOHIICHTpAIUHU
JIP 09. I'oToBHOCTH M criocOOHOCTh K oOpazoBanuio, B | [IP6 1 CdopMupoBaHHOCTE TPEACTABICHHUN O
TOM YHCJIE CamMOOOpa30BaHUIO, HA MPOTSKEHUU BCEH | MECTE€ XUMHH B COBPEMEHHOW HAyYHOW KapTHHE
JKU3HH; CO3HATEJIbHOE OTHOLIEHHWE K HEIPEPHIBHOMY | MUPA; IIOHUMaHHE poau XUMHUHU B
00pa30BaHUIO Kak YCJIOBUIO ycHemHou | GopMUpOBaHUH KPYyTro3opa U (yHKIIMOHATIHHOM
0K 2.7, npodeccuoHaNTbHON H OOLIECTBEHHOM AEATEIbHOCTH. rPaMOTHOCTH YenoBeKa I PEIIeHUs
TTpoBoHTh JIP 13. OCOBfIaHHBII/I BbIOOp Oyayuieil mpodeccud M | IPaKTUYECKUX 3a7ady;
HOUBCHHYIO 1 BO3MOXXHOCTEH peann3aiur COOCTBEHHBIX )KI/ISHCHHBI)f [IP6 3 Bmagenue OCHOBHBIMH METOIAMU
PACTHTENBHYIO IIJIAHOB; OTHOILICHUE K npo¢eCCUOHANIBHON | HAYYHOT'O TTO3HAHUS, UCII0JIb3YEMBIMU B XUMUU:
JHATHOCTHKY NEeATEIbHOCTH KaK BO3MOXHOCTH YYacTHsl B PELICHUU | HAONIO/CHHUE, ONMCAaHHUE, U3MEpEHNE,
AN JINYHBIX, 0OI111€CTBEHHBIX, rOCYyIapCTBEHHBIX, | IKCIIEPUMEHT; YMEHHE 00pabaTbIBaTh,
pacTeHii OOLIEHAIMOHAIBHBIX MPOOJIEM. OOBSICHATH PE3YIbTATHI MPOBEJACHHBIX OMBITOB U

MP 01. YmMmeHue camMOCTOSTEIIBHO OMNPEACHATh 1ENn

ACATCIBHOCTH MW COCTABJIATH IINIaHBI ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYHICCTBJIATL, KOHTPOJUPOBATHL U
KOPPECKTHUPOBATL ACATCIIBHOCTb, HCIIOJIb30BaThb BCC

BO3MOKHBIC PCCYPCHI JJII OTOCTHMIKCHHA ITOCTABJICHHBIX

JienaTh BBIBOJBI; TOTOBHOCTH U CIOCOOHOCTH
MPUMEHATh METOAbl TMO3HAHUSA IPU PEUICHUU
MIPAKTUYECKUX 3a/a4;

I[IP6 5 Bnamenue mpaBuUIaMU  TEXHUKH
0€30MacHOCTH MPU MCTIOTH30BAHUH XUMHUECKUX




nenel u peanusalyy IJIaHOB JCSATEIbHOCTH; BHIOMPATh
YCIICIIHBIE CTPATETUH B PA3JIMUYHBIX CUTYyaIHsIX

MP 03. Bnanenue HaBbIKaMH TIO3HABATEIbHOM, Yu4eOHO-
HCCJIEIOBATENIbCKOM U MPOCKTHOM JIESITEIbHOCTH,
HaBBIKaMHU pa3pelIeHus Ipo0jeM; CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIIbHOMY ITOUCKY METOJIOB
pEILICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3JIMYHBIX METO/OB MO3HAHUS B CO3/IaHUK HOBOU Oa3bl
MaTepUaAIbHON KYJbTYPhI, B PEIICHUU TJI00aTbHBIX
po0JieM YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA

BEIIIECTB;

[IP6 6 CdopmupoBaHHOCTb COOCTBEHHOM

MO3UIMH  TIO
uHpopmaruu,
MUCTOYHHUKOB

OTHOUIEHUI0O K XHMHYECKOU
MoJiydaeMoO U3 pa3HbIX




2. CTPYKTYPA U COJAEPXKAHHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMUSA»

Bujx yueOHoi padoThl

Oo0BbeM B yacax

O0beM 00pa3oBaTe/ibHOI MPOrPaAMMBbI JUCHTUTITIHHBI 88
B T.Y.

OcHOBHOE coJiepKaHue 12
B T. 4.:

TEOPETUICCKOE 0OyUCHHE 26
MPAKTUYECKUE 3aHATUS 22
B T.4. KOHTPOJIbHbBIE Pa0OTHI 4
1abopaTopHBIC 3aHATHUS 24
[IpodeccnoHAIBHO-OPUEHTHPOBAHHOE COAePKAHHE 16
(conep:kaHue NPUKIATHOTO MOTYJIs1)

B T. 4.:

TEOPETUUECKOE 00yUEeHUE 2
MPAKTUYECKUE 3aHATHUS 8
1abopaTopHBIC 3aHATHUS 6

[Mpome:xyTouHas arrectanus (1udpdepeHIUPOBAHHBII 3a4eT)




2.2 TemaTu4yeCcKMil IJIAH U COAEPKAHUE YU€OHOM JUCHUIJINHbBI

Dopmupye
HaumeHnoBan
He pasIeon Conep:xkanue y4eOHOro matepuasa (0OCHOBHOE M NPO(eCCHOHAIBHO- ) O0bem | MbIe
o TeM OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3AHATHSA, IPUKJIAAHOH MOAY/Ib UacoB | KOMIIETeH
110701
1 2 3 4
OcCHOBHOE coJIep;KaHue 12
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
OcHOBHOE coepxKaHue 4
Teopernuyeckoe 00yueHue 2
CoBpeMeHHass MoOJeldb CTPOCHHS aToma. OJEKTpOHHAs KOH(UTypalus aTroma.
Tema 1.1. Knaccupukaius XMMAYECKHX 3JIEMEHTOB (S-, P-, d-3eMeHTh). BajleHTHBIC 37IEKTPOHBI.
Crpoenue BaieHTHOCTh. DJEKTpOHHAs MPUPOAA XUMHUYECKOM CBA3U. DJIEKTPOOTPHUIATEIBHOCTD.
dTOMOB KoBanieHTHass CBs3b, €€ Pa3HOBHJIIHOCTH W MEXaHM3Mbl 0Opa3oBaHusi (OOMEHHBIH U
XUMHUYECKUX = 2
JIOHOPHO-aKIEenTopHbIi). MoHHas cBs3p. Mertamuyeckass cBsi3b. BogopojHasi CBS3b.
SJICMCHTOB U | MesxMONEKYIAPHBIE B3aUMOIEHCTBHS.
IpUpOAid | M3oTombl, OCHOBHOE H BO30OYXKICHHOE COCTOSHHE AaTOMa, THOPHAM3ALMS ATOMHBIX
XUMUIECKOH | onGyraneit.
CBA3H IpakTHYecKHe 3aHATHS ) OK 01
Pelienrie mpakTUuecKuX 3aJlaHU Ha COCTaBJIEHUE DJEKTPOHHO-Trpaduueckux Ghopmyl
AJIEMEHTOB 1-4 meproaos.
Pemenne 3amanuii Ha UCIIOJB30BaHUE XUMUYSCKOM CUMBOJIMKHA U Ha3BaHUI COCOWHEHUU
M0 HOMEHKJIAType MEXIYHapOJHOIO COK3a TEOPETHUYECKOM M MPHUKIAJHOW XUMHUHU U 2
TPUBHAIBHBIX Ha3BaHUW JJIA COCTAaBJICHUS XUMHUYECKUX (OPMYJ JIBYXaTOMHBIX
COCMHECHUN (OKCHUIIOB, CYIb()HUIOB, THUAPUIOB W T.I.) M JPYTUX HEOPTAaHUYCCKUX
COEIMHEHU OTAEIbHBIX KJIaCCOB.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01




[Tepunoauueck
UM 3aKOH U
tabmuma .M.
MeunneneeBa

IIpakTHyeckue 3aHATHSA

[lepunonnueckass cucrema xumudyeckux saeMeHTOB .M. MenneneeBa. Dusnueckuit
cmbicit  [lepuoanueckoro 3akoHa J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XHMHMUYECKHUX JJIEMEHTOB, O00Opa3yeMbIX MMH IPOCTBIX M CIIOKHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHWMHYECKOTO n3jeMeHTa B Ilepuoandeckoil cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuomnueckoro 3akona /.M. Menneneena.
[TIpornossl .M. MenaeneeBa. OTKpPBITHE HOBBIX XUMUUYECKHX 3JIEMEHTOB

OK 02

Paznen 2. XuMuveckue peakiuu

14

Tema 2.1.
Tunel
XUMHUYCCKHUX
peakuuii

OcHoBHOE€ CoACpKaHuC

Teopernueckoe o0yueHune

Knaccudukanus u TUIIbI XUMUYECKUX PEAKIIUI C y4acTUEM HEOPTaHUYECKUX BEILECTB.
KonnuectBeHHbIE OTHOLIEHUS B XUMUN. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMUH U
pacyeThl IO YPaBHEHUSIM XMMHYECKUX peakuil. MoJb Kak eIMHHIA KOJTUYECTBA
BemecTsa. MoirsipHas Macca. 3aKOHBI COXPaHEHHs MACCHI M DHEPTUU. 3aKOH ABOTrapo.
MoutsipHbIil 00beM ra30B. OTHOCHUTENbHAS IIJIOTHOCTD T'a30B.

IIpakTuyeckue 3aHATHS

CocrapiieHUE ypaBHEHUN peakIuii COeMHEHMUS, pa3JI0KEeHHUs, 3aMEeIIIeHHs, OOMEHa.
YpaBHEHUS peakinii TOPEHUSI, HOHHOTO OOMEHa, OKUCIICHUSI-BOCCTAaHOBJICHHS.

PacueT KonmMuecTBEeHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIIHH.
PacueT KonMuecTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIMHA COSAMHEHUS, €CITH OHO U3
BEIIECTB JJAHO B M30BITKE U/WJIM COACPKUT puMecH. PacueT MaccoBo# mim 00beMHOM
JIOJIA BBIXOJIa TIPOJYKTA PEAKIIMU COSTMHEHHS OT TEOPETUUYECKHA BO3MOXKHOTO. Pacuet
00BEMHBIX OTHOIIICHUH Ta30B. PacueT macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOIYKTa
peakiuu, eciu OJJHO U3 BEIIECTB JaHO B BHJIE PACTBOPA C OMPEIECICHHOM MacCOBOM J0JIei
pacTBOpeHHOTO BemecTBa. Kitaccudukanus v TUTIBI XUMHYECKUX PEAKINKA ¢ y9acTHEM
HEOpraHWYeCKUX BerecTB. KonmrmuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIC
KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKITUH.
MoJs Kak eTuHHIA KOJTUYeCcTBa BenlecTBa. MolisspHas Macca. 3aKOHBI COXpaHEHHUS] MacChl

OK 01




N DHECPTHUH. 3aKoH ABOF&I[pO. MOJUIpHBIﬁ 00beM ra3oB. OTHOCHTEIbHAS MJIOTHOCTH T'a30B.

OcHoOBHoOE coaep:xaHue 10
Teopernueckoe o0yueHue 4
Teopust >MeKTPOIUTHUECKOM nucconuanuy. Peakiiny noHHOTO oOMeHa. ['uaponus conei.
Tema 2.2 3HaueHHEe TUAPOIIN3a B OMOJOTHYECKHX 0OMEHHBIX npoueccax. [[puMenenne ruaponnsa 2
DnexTposuty | B IPOMBIIICHHOCTH.
yeckas JlaGopaTopHble 3aHATUA 4
aucconnanms | Jlabopatopnas pabota «Peakiuu rugponuzay. MccienoBanue cpebl pacTBOPOB COJIEH, OK 01
1 NOHHBIN 00pa30BaHHBIX CUJIBHBIMU U CHa0OBIMH TPOTOJMTAMH, U HMX PEAKUUH C PaCTBOPAMH 2 OK 04
obmeHa niesiour U kapobonara Hatpusi. COCTaBJICHHE PEAKIMNA THIPOJIM3a
JlaGopatopHas paboTa «TUIBI XUMUUECKUX PEAKIIHI.
IIpakTyeckue 3aHATHS 2
CocTaBiieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX 9
MOHHBIX YPaBHEHUM.
KourpouabHa
CrpoeHue BelecTBa 1 XUMUUYECKUE PEAKIINU 2
s1 padora 1
Pa3nean 3. JlucnepcHbIe CHCTEMBI 6
OcHOBHOeE coJiep:KaHue 2
Tema 3.1. Teopernueckoe o0yueHue 2
JucnepcHbie
CHCTEMEL 1 Hucnepcubie cucteMsl. Komnonnaslie cucremsl. ViIcTUHHBIE PaCTBOPBL.
(haKTOPBI HX PactBopenue kak Qusuko-xumudeckuii mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 01
. acTBOpoB. PacTBopumocTb. MaccoBasi [10y1s1 pacTBOpeHHOro BemecTtBa. II JbH
YCTOWYUBOCT p p P A p p H PEACTHRO 2 OK 02
u JOMYCTUMbIE KOHUEHTpPalMd M MUX HCIOJIb30BAHHE B OLEHKE 3KOJOIMYECKOU OK 07
0€30MacHOCTH.

Knaccudukanus ngucnepcHbix cucteM no coctaBy. CtpoeHue U (akTopbl YCTOMUHUBOCTH




JUCIIEPCHBIX cucTeM. Pacrio3HaBaHUWE MCTUHHBIX PACTBOPOB, KOJIOMAHBIX PAaCTBOPOB U
rpyooaucnepcHbix cucteM. Ctpoenne mMuilesuibl. PaccenBanue cBeTa Mpu MpOXO0KICHUU
CBETOBOTO MyYKa Yepe3 ONTUYECKU HEOTHOPOHYIO cpeny (3dpdexra Tunmans).

OcHOBHOE coaepxaHue 4
Tema 3.2.

Hccaenosanu JlaﬁopaTopHLIe 3aHATHA 2
¢ CBOMCTB JlabopaTtopHas pabora «IIpurotoBiieHre pacTBOPOBY.
JUCHEpCHBIX | [[pUroTtoBiieHHE PaCTBOPOB 3a/IaHHOM (MOJISIPHOM ) KOHILIEHTpAIUH (C MPaKTHUKO- 2
CUCTEM JUIA OpPUEHTUPOBAHHBIMH BOIIPOCAMHU ), ONIPEIETICHUE CPEJIbl BOJHBIX PACTBOPOB.
X JlaGoparopHas paboTta «VccienoBaHue JUCIIEPCHBIX CUCTEM.
HJICHTH(UKAILL [IpuroToBNEHUE U U3YYEHNE CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HBIX BUAOB: CyCIIEH3HH, 2
uu AMYJIbCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U KOJUIOMHBIX

pPacTBOPOB, BBISIBJICHUE OCHOBHBIX PA3IMYMI MEXKIY HUMHU.
Pasznen 4. CTpoeHue U CBOHCTBA HEOPTAaHMYECKHUX BelleCTB 14
Tema 4.1.

OcHOBHOE coaepxaHue 4

Knaccudukarus

HOMCHIIATYpa Teopernueckoe o0yueHue 2
U CTPOEHHUE
Heopranu4ieck | [Ipeamer HeopraHnueckor XuMuu. B3anMOCB3b HEOPraHUYECKUX BELIECTB.
UX BEILECTB Knaccudukanusa nHeoprannyeckux BeuiecTs. IIpocteie u cioxxHble BemecTBa. OCHOBHBIE

KJIACChI CJIOKHBIX BEUIECTB (OKCUABI, THIPOKCUIbI, KUCIOTHI, cosin). HomeHnknaTypa u

Ha3BaHME HEOPTAaHUYECKUX BEIIECTB UCXOS U3 UX XUMHUUECKOUN (hOPMYIIbI WU

COCTABJICHHE XUMUYECKOH (hOPMYJIbI UCXO/ISl U3 HA3BAHMS BEUIECTBA MO MEKyHAPOAHOU

WJIM TPUBHAJILHOM HOMEHKJIATYpeE. 2

MexmMonekyspHble B3auMoaencTBus. Kprucramnornaparel. ArperatHble COCTOSTHUS
BEILIECTBA.

Kpucrammueckue u amopgHbIie BemecTBa. TUITHI KPUCTATUIMUECKUX PEIIETOK (aTOMHas,
MOJIEKYJIIpHAsl, MOHHAS, METAITTUYECKas ). 3aBUCUMOCTh (PU3MUECKIX CBOMCTB BEIIECTBA
OT TUNAa KpUCTaNIMYecKor pemeTku. [TpuunHpl MHOrooOpa3usi BEIIECTB.




COBpCMCHHBIG NpeACTABJIICHUA O CTPOCHUHN TBCPABIX, ) KUIKUX U F8.3006p33HBIX BCIIICCTB.
>KI/II[KI/IC KPpUCTAaJJIbI.

IIpakTnyeckue 3aHATHS

Pemenue 3ama4y Ha pacyeT MacCOBOM J10JH (MACChl) XUMHUYECKOTO JIEMEHTA
(coemuHeHus) B MOJIEKyJie (cMecH). Perenne npakTHIecKuX 3aaHuii 1Mo
KJaccu(ukay, HOMEHKIATYpe U XUMHIECKUM (OpMyIaM HEOPTAaHNIECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB (HA3bIBATh M COCTABIIATH (DOPMYIIBI XUMHUYECKUX BEIIECTB,
OTIPEEISTh MPUHAIIC)KHOCTD K KJIaccy).

OK 01
OK 02

Tema 4.2.
duzuke-
XUMHYECKHE
CBOMCTBA
HEOpraHUYEeCK
HX BEIIECTB

OcHoBHOE€ CoacpKxaHue

10

Teopernueckoe o0yuenue

Metamel. OOmue ¢Qu3nyeckne W XUMHUYECKHME CBOMCTBA MeTauioB. (CrocoObl
NOJIy4eHHUs. 3HAYCHHE METAUIOB M HEMETAJUIOB B IPHUPOAEC U JKU3HEACATEIBHOCTU
yejnoBeka M opraHu3MoB. Koppo3usi MeTaymioB: BHIBI KOPpPO3UH, CIOCOOBI 3alUThI
MeTaJIoB OT Koppo3uu. Hemeramipl. O6mue ¢(usmueckue U XUMHYECKHE CBOMCTBA
HeMeTauioB. TunuyHbie cBoWctBa MetauioB [Y- YII rpymn. Knaccudukamms wu
HOMEHKJIaTypa CO€IMHEHUN HemeTaioB. KpyroBopoThl OHMOTE€HHBIX JJIEMEHTOB B

MIPUPOJIEC.

XYWMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BellecTB (OKCUIOB,
TUAPOKCHUJIOB, KUCIOT, COJEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB MPOCTHIX
BEILECTB, BOAOPOJIHBIX COEJMHEHUH, BBICIIUX OKCUAOB U TUAPOKCHJIOB.

IIpakTHyeckune 3aHATHS

CocraBieHue yYpaBHEHUN XUMHUYECKMX PEAKIUMH C YYaCTUEM IPOCTBIX U CIOYKHBIX
HEOPTraHWYECKUX BEIECTB: OKCUIOB METAJIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCIOT, OCHOBAaHUW M aM(pOTEpPHBIX THAPOKCHAOB, HEOPTraHMUYECKUX
COJIEH, XapaKTEPU3YIOLNX UX CBOMCTBA.

OK 01
OK 02




Pemenue IMPAKTHUKO-OPUCHTHUPOBAHHBIX TCOPCTUYCCKHUX Ba,Z[aHI/Iﬁ Ha CBOWCTBA M
IMOJIYUYCHUC HCOPIraHNYCCKUX BCUICCTB.

JlabopaTopHble 3aHATHA

JlabopaTtopHas pabora «CBOHCTBa METAJIIOB U HEMETAJIJIOBY.

HccnenoBanre GU3NUECKHX U XUMHUYECKUX CBOMCTB METAJIJIOB M HEMETAIOB. Pemenue
AKCIEPUMEHTANIbHBIX 33Ja4 [0 CBOWCTBAM XHMMHUYECKHM CBOICTBAM METaNIOB U
HEMETAIJIOB, 110 PACIIO3HABAHUIO U MOJYYEHHUIO COCTMHEHNI METAJJIOB U HEMETAJUIOB.

Kounrpoabna .
CBolicTBa HEOPTraHMUYECKUX BEILIECTB
s1 pabora 2
Kunetnueckue u TepMOJMHAMUYECKHAE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHUX
Paszpnea S. .
peakumii
OCHOBHOE COJICPKAHUE
Tema 5.1. Teopernueckoe o0yueHune
Kunernueckn | Xumundeckue peakuuu. Kinaccuduxanus XuMU4ecKux peakuuii: no (a3oBoMy COCTaBy
e (rOMOTeHHbIE M T€TEPOTE€HHBIE), TI0 UCIIOJIB30BAHUIO KaTaan3aTopa (KaTaTMTHYECKUE U
3aKOHOMEPHO | HEKAaTaIUTHYECKHE).
CTH CKOpOCTh peakIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DaKTOPOB: MPUPOABI PEATUPYIOITUX
NPOTEKaHUsl | BEILIECTB, KOHIIEHTPALMK PearupyrouInux BelecTB, TeMepaTtypsl (npasuwio Baut-I'odda),
XUMHUYECKUX | IUIOIIA/IM PEAKLIMOHHOM MOBEPXHOCTH, HAJTMUMsI KaTaiau3aropa. Ponb kaTann3atopos B OK 01
peakiuii IPUPOE U MPOMBIIIJIEHHOM POU3BO/ICTBE. OK 02

OHeprus akTuBauun. AKTUBUPOBAHHBIN KOMIUIEKC. KaTtanu3aTopsl 1 Kataims.
Ponp kaTann3atopoB B IpUpOJI€ ¥ MPOMBIIUICHHOM NPOU3BOJICTBE

JlabopaTopHasi padora

JlaGopatopnas pabora «OrmnpeneneHue 3aBUCUMOCTH  CKOPOCTH  PEakiuu  OT
KOHIICHTpAIlMU pearupymoIiux BelmecTB». McciaemoBaHue 3aBHCUMOCTH CKOPOCTH
peaknuu OT KOHIeHTparuu. OmnpenesieHne KOHCTaHThl CKOPOCTH PEaKIMK rpaduuecKuM
METOJIOM.

Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 3aJlaHWK Ha aHaiau3 (HaKTOPOB, BIMSIONIUX Ha
W3MECHEHHUE CKOPOCTH XMMHYECKOW PEaKIIHH.




OcCHOBHOE coJIep;KaHue

Teopernueckoe o0yuenme 1
Knaccudukanus XUMHUYECKUX pEaKLUUi: MO TermaoBoMy 3(dexTy (3K30TepMHUUYECKUE,
PHAOTEPMUYECKHUE), T0 oOpaTuMocTH (oOpaTumbie U HeoOpaTtuMmeble). TermtoBbie A3 HEeKThI
Tema 5.2. XUMUYEeCKUX peakuuil. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh pEaKIUM.
TepmogunamMu | XUMHUYECKOE pPAaBHOBECHME M €ro CMELIEHUE TMOJl JACHCTBHEM pa3IMYHBIX (HAKTOPOB 1
YECKUE (KOHIIEHTpAallMsI PEareHTOB WM MPOAYKTOB pEaklvd, AaBJICHHE, TeMIlepaTypa) s
3aKOHOMEPHO | CO3JaHHUs ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKHUX IPOLECCOB.
CTH [Tonsitue 00 sHTanmbNUU U >HTponuH. DHeprus ['nO6ca. 3akon ['ecca u ciencTBus u3 OK 01
npoTrekaHuss | Hero. Poip cMenieHus: paBHOBECHUS B TEXHOJOTMYECKHUX ITPOLIECCaX. OK 02
XUMUYCCKUX | JlaDopaTopHble 3aHATHS 2
peaKuuii. JlabopaTopHas padota «3ydyeHue BIUSHUSA pa3IUYHbIX (PAKTOPOB HA CMELIEHUE
PaBHOBECHE | XHMHUYECKOTO PaBHOBECHSIY.
XUMUYECKUX | McciienoBaHue BIMSHUS WM3MEHEHHsS KOHLEHTpAalMd BEIIECTB, PEAKLUUU CpEeapl U
peakmuu TEMIIEpaTypbl Ha CMELICHUE XUMHUYECKOro paBHOBecHs. (CpaBHEHUE IOJIYYEHHBIX 9
PE3yIbTaTOB C TEOPETUYECKHU IPOrHO3UPYEMBIMU Ha OCHOBe NpuHuuna Jle [latense.
Pemenune npakTHKO-OpMEHTUPOBAHHBIX 33JJaHU HAa IpuMeHeHne npuHnuna Jle-Ilarense
JUISl HaXOKJEHUSl HAlpPaBJICHUsS CMELIEHUS PABHOBECHSI XMMHUYECKON PEaKkUHUHd M aHAJIU3
(akTOpOB, BIUSIOMIMX HA CMEIIEHHE XMMHUUECKOTO PABHOBECHSI.
ITpodeccnoHAIBbHO-OPUEHTHPOBAHHOE CO/IePKaHue (COIepPKaHMe TPUKJIATHOT0 MOTYJIs)
Pasnea 6. Xumus B ObITY M IPOU3BOJACTBEHHOM AeATEIbHOCTH YeJI0BEKA 2
Tema 6.1. IIpakTHyeckue 3aHATUS 2 OK 01




XUMUS B OBITY

DkoJiornyeckas 0€30MacHOCTh HOCJ'IGI[CTBI/II\/’I OBITOBOM U HpOHSBOﬂCTBeHHOﬁ

OK 02

KETOHBI, KapOOHOBBIE KHUCIOTBI M Jp.) CocTaBieHHWE TMOJHBIX M COKpalIEHHBIX
CTPYKTYPHBIX (DOpPMYJT OpPraHUYECKUX BEIIECTB OTMEJBbHBIX KJIACCOB, HCIOJB3YS HX

U JeSATEILHOCTH YEJIOBEKa, CBA3aHHAas C epepadOTKOM BEIIECTB; MOUCK U aHAJIN3 OK 04
MIPOU3BOJICTBE | XUMUYECKON MH(GOPMAIIUHN U3 PA3IMYHBIX UICTOYHUKOB (Hay4Hasi U y4eOHO-Hay4Hasl OK 07
HHOU JUTEpaTypa, CpeacTBa MaccoBoi uHpopManuu, cetb UutepHet u npyrue). Keiceor (¢ 2 K.2.7
NEATEILHOCTH | ydeToM Oyayuieit mpodeccuoHaabHOM 1eITebHOCTH) Ha aHalIu3 UHPOpMaIIUU O
YeJI0BeKa IIPOU3BOJICTBEHHOM I€ATEIbHOCTH YEJIOBEKA, CBA3AHHOU C epepabOoTKON U MOJyYeHUEM
BEIIECTB, & TAKXKE C IKOJIOTHUECKON 0€30MacCHOCTHIO.
3amura keiica: IlpeacraBieHue pe3yJbTaTOB pEIIEHUS KEHCOB (BBICTYIUIEHHE C
MIpe3CHTaIUEH )
Paznen 7. CTpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB 18
OcHOBHOE coep:KaHue 4
Teopernueckoe o0yuenue 2
Tema 7.1. [Ipenver opraHnYecKOM XHWMHHU. B3auMOCBSI3b HEOPraHWYECKUMX W OPTraHUYECKUX
Knaccubukai | perecrs.
A, CTPOCHUC M | Xyivypdeckoe CTPOCHUE KakK MOPSAIOK COCIMHCHHS aTOMOB B MOJICKYJIE COTJIACHO HX
HOMCHKJIATYD | gajeHTHOCTH. OCHOBHBIC IOJIOKEHUS TECOPHUH XHMHYECKOTO CTPOCHHS OPraHUYCCKUX
a coenuHeHuid A.M. bytiepoBa. VYTiepoIHbId CKEJIET OpPraHUYeCcKOil MOJIEKYJIbI.
OPraHuvCCKH | Moseky/sipHbIe U CTPYKTYPHbIC (pa3BepHYThbIC, COKpAICHHBIC) XUMUYCCKHE (HOPMYJIbI. 9 OK 01
X BCIICCTB 3aBHCHMOCTh CBOWMCTB BEIHICCTB OT XHMHYECKOI'O CTPOCHHUS MoOJieKys. M3omepus wu K2.6
u3oMepbl  (CTpyKTypHasi,  reomerpuueckas  (uuc-tpaHc-uzomepus).  KpaTHocThb TIK 27
XUMHUYECKOH CBSA3H.
[lonatue o QyHkuMoHanbHOU rpymmne. I[IpuHIUOBI KiaccupUKAIUU OpPraHUYEeCKUX
COeNMHEHUNA. MexayHapoaHas  HOMEHKJaTypa M NPUHUMUIIBI  HOMEHKJIATYpbl
OPraHNYEeCKUX COCAUHCHUMU.
IIpakTHyeckue 3aHATUSA 2
HomeHnknaTtypa OpraHM4ecKUX COEIMHEHMH OTHENbHBIX KJIacCOB (HACHIIICHHbBIE,
HEHACBIIICHHBIE W apOMATHYECKUE YIJIEBOJAOPOAbl, CIHUPTHI, (PEHOJIbI, albIETUIbI, 9




Ha3BaHUs MO CHCTEMaTHYecKol HoMeHkiatype. Pacuersl mnpocrteiiieit ¢gopmyiibl
OpraHUYeCcKON MOJIEKYJIbI, UICXOJISl U3 AJIEMEHTHOTO cocTaBa (B %).

Tema 7.2.
CBoiicTBa
OpraHuYeCcKu
X COCIMHCHUH

OcHoOBHOE coJiep:KaHue

10

TeopeTquCKoe oﬁyqeﬂue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAWHEHUW OTICIBHBIX KJIACCOB
(ocobeHHOCTH Kaccu(PUKaIMU 1 HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKUM PsiT U
obmas ¢opmyna; m3omepus; GU3NUECKHUE CBOHMCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
TIOJTYYCHMS ):

- HIOPCACIBbHBIC YTJICBOAOPOILI. FopeHHe MCTaHa KaK OJHWMH HN3 OCHOBHBLIX HMCTOYHHKOB
TCILJIa B IIPOMBIIIIJICHHOCTHU U 6I>ITy. CsoiicTBa IMPUPOAHLBIX YITICBOAOPOIOB, HAXOXKICHHUC
B ITpUPOAC U ITPUMCHCHUC AJIKAHOB,

- HempeaesibHbIE U apoMaTuyeckue yriaeBoaopoabl. [lonumepuszanus 5>TUiIEHA Kak
OCHOBHOE HAIIPaBJIEHUE €ro MCIOJb30BaHUs. ['OopeHue anerusieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO INIAMEHH ISl CBAPKU U PE3KH METAJLIOB;

- KACJIOPOACOJAEPKALME COEAMHEHUS (CIUPTHI U MPOCThIE 3PUPHI, (DEHONBI, aTbAETU]IBI U
KETOHBbI, KapOOHOBBIE KHCIOTBI W HX TMpou3BoAHbIE). [IpakTHUeckoe mNpuUMeHeHue
ATWICHIJIMKOJSI, ThulepuHa, ¢enona. [lpumenenune dopmanpaeruaa, ameTaabIeruia,
YKCYCHOM KHCIIOTBHI. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MoroIue CBOMCTBA
MBbLIa; a30TCOAEPKAIINE COeTUHEHUs (AMUHBI 1 aMUHOKHCIIOTHI, O€JIKH).

IIpakTuyeckue 3aHATHS

OK 01
OK 02
OK 04
K 2.7

Pemenne nenovyek npeBpaiieHnii Ha TeHETUYECKYIO CBSA3b MEXKIY KIlacCaMU
OPraHMYECKUX COCAUHEHUN C COCTABJICHUEM HA3BaHUI OPraHUYECKUX COCIUHEHUM 1O
TPUBHAIBHON WJIM MEKIYHAPOIHON CUCTEMATHYECKON HOMEHKIIAType. Pemenne
pACUETHBIX 3aJ1a4 [0 YPABHEHUSIM PEAKIIUN C yYaCTUEM OPTraHUYECKUX BEILIECTB.

JlabopaTopHble 3aHATHA

JlabopartopHas padota «llomyueHue 3TuIeHA U U3yUYE€HUE €TI0 CBOMCTBY.

[Toryuenue 3TueHa U3 3TaHOJIA B JIaOOPATOPUU U U3yUEHHE €T0 (PU3NUECKUX U
XUMUYECKUX CBOMCTB. COCTaBIEHUE PEAKINI NPUCOEAMHEHUS U OKUCIICHHS Ha IPUMEPE
sTUIIEHA. Pelenne pacyeTHbIX 3a/1a4 ¢ UCIIOIb30BAHUEM INIOTHOCTH T'a30B 110 BOJOPOAY U




BO3JIYXY.

OcHOBHOE cOfepKaHne

TeopeTquCKoe oﬁyqeﬂue

buooprannueckue coeaunenus. [lpumenenne u 6uonoruueckas pojib YIieBOIOB.
OxuciieHre yrieBoI0B — HCTOYHUK YHEPTUU >KUBBIX OpraHu3MoB. O0JacTH NPUMEHEHUS
amMuHOKHCHOT. [IpeBpamienuss OenkoB MUK B opraHuszMe. buosjormueckue ¢GyHKIUH
oenkoB. buonornueckue ¢QyHkuuu XKuUpoB. Poib OpraHMYecKOd XHMHH B PELICHUH

Tema 7.3. po0JIeM MHUIIEBOM 0€30IaCHOCTH.
Opranuyeckue HykiaenHoBBIE KHCIOTBI: coctaB u crpoeHue. Ctpoenue HykieotumoB. CocraB
BCINICCTBA B HykiaenHoBbIx kuciot (JIHK, PHK). OK 01
KU3HCICATCIID PoIlb HYKJIEMHOBBIX KHCIIOT B )KM3HEAEATEILHOCTH OPraHH3MOB. OK 02
HOCTH [Tpon3BOCTBO OPraHUYECKUX BEIICCTB: MPOU3BOJICTBO METaHOJIA, IepepaboTKa HETH. OK 04
‘eoBeKa. [ToMATHIICH KaK KPYITHOTOHHAXKHBIN MPOTYKT XUMHYECKOTO TIPOU3BO/ICTBA. K 2.7
TIpou3BOACTBO | [Tpymencuue stinena. [IpON3BOACTBO U IPUMEHEHNE KaydyKa H PE3HHSL
1 HPUMCHCHHE | CyyreTHyecKre M HCKYCCTBEHHBIE BOJIOKHA, HX CTPOEHHE, CBOMCTBA. [IpakTHiecKoe
OpTaHUHCCKUX | yenonp3oBanne BOJOKOH. CHHTETHUYCCKUE TIEHKH: W30JSIIUS TS IPOBOIOB, MEMOPAHEI
BCILICCTB B TSl OPECHEHUS BOJIbI, 3aIIUTHBIC UICHKHU JIJIsl aBTOMOOHIICH, TIACTBIPH, XUPYPrHUSCKHE
HPOMBIIIICHHO) 110pg3kH. HOBBIE TEXHOIOTHH JATbHEHIIIET0 COBEPIIEHCTBOBAHMS MOJTMMEPHBIX
cTn MaTepuanoB. Poib OpraHnueckoi XMMUM B PEIIEHUH MPOOJIeM SHEPTreTUYECKON

0€30MMaCHOCTH, B Pa3BUTHH MEMITUHBI, CO3aHIH HOBBIX MaTEPHAIOB, HOBBIX

MCTOYHUKOB DHEPIHH (AIbTEPHATHBHBIC HCTOYHUKH SHEPTUH).

IIpakTuyeckue 3aHATHS

Pemenre npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM IO COCTABJICHUIO XUMUUYECKUX PEAKLINM,

OTPAXKAIOIIMX XMMHUYECKYI0 aKTUBHOCTh OPTraHUYECKUX COCANHEHUI B PA3IMYHBIX CpeIax

(TpUPOTHBIX, OMOJIOTUUECKNX, TEXHOTEHHBIX).
Pa3nen 8. KauyecTBeHHbIC peakMu 00HAPYKEHHS] HEOPTAHMYECKHUX M OPraHNYeCKHMX BeleCTB OK 01

[1K2.6.




OcHOBHOE coJiep:KaHue y)
Tema 8.1.
D6HapyKeHue JlaGopaTopHble 3aHATHS 2
Heopranunueck | JlaboparopHas paboTa « AHATUTUIECKUE PEAKIIUA aHUOHOBY.
uX KaTUOHOB | [IpoBesieHNE KaueCTBEHHBIX PEAKIINM, UCTIONb3YEMBIX ISl OOHAPYKEHUSI AaHUOHOB: 9
Y aHHOHOB KapOoHaTa, pocdara, cynbdara, cynspuaa, HUTpara, xjopuaa u ap. Onucanue
HaO0JII01aeMbIX SIBIICHUN U COCTABIICHUE XUMUYECKUX PEaKIUH.
OcHOBHOeE coJepKaHue 8
JlaGopaTopHble 3aHATHS 2
JlaGoparopHas pabota «KadecTBeHHBIN aHAIN3 OPTaHUYECKUX COCTMHEHUN 110
Tema 8.2. GbyHKIIMOHATBHBIM Tpymmiam». [IpoBeneHne KaueCTBEHHBIX PEaKIUi, UCTIOIb3YyEeMbIX IS
ObHapy}eHUE | pacriosHaBaHMS OPraHMYECKUX BEIECTB OTACIBHBIX KIACCOB MO (YHKIHOHAIBHBIM 2
OPTaHUHCCKUX | rpyrimaM: Ha IpUMEPE CITUPTOB U (PEHOJIOB, ajIbICTHIOB.
pCILECTB JlabopaTtopHas pabota «KadecTBeHHbIE peaKIuu Ha OTJEIbHBIEC KJIACCHl OPTraHUYECKUX
OTACIBHEIX coequHeHuiD». [IpoBeeHne KaueCTBEHHBIX pEeaKIUi, UCIIOIb3yEMbIX JIJIsl paCliO3HABAHUS
[J1accoB ¢ OpPraHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB MO (PYHKIIMOHAJIBHBIM TPYyMIaM: Ha IpUMeEpe 2
MCTIOJIB3OBARUCN oy okpCIOT M KAPGOHOBBIX KHCIIOT, CIIMPTOB H (hEHONOB, a/TbICTHI0B K KETOHOB.
KAICCTBCHHRIX | Orycanme Ha6GMI0MAEMBIX SIBICHHIT H COCTABICHHE XHMHUUYCCKIX PEAKIIHIl.
peaxuui
IIpakTHyeckue 3aHATUSA 2
KauecTBeHHBIE peaKinu, XapaKTepHbIE ISl OTJEIBHBIX KIACCOB OPTaHUIECKIX
COCTMHECHUH 1
KonTtponpHas Crovi . 1
pabora 3 PYKTypa 1 CBOICTBa OPraHU4E€CKUX BELIECTB
Paznen 9. HcciienoBanue 1 XuMH4YeCKHii aHAJIU3 00beKTOB Ouochepnl 14
Tema 9.1. OcHOBHOE coJepkaHue 4 OK 01
OcHOBEI JIaGopaTopHbIe 3aHATHS 2 IK 2.7




J1a60paToOpHOI

JlabopaTtopHas pabota «OCHOBBI Ta0OPATOPHOUN MPAKTHUKU.

MPAKTUKH B JlabopaTopHas mocyjia 1 XuMu4eckue peakTuBbl. OCHOBHBIEC TaOOPATOPHBIE ONEpaIUu.

npodeccuonai| Jlabopatoproe obopyaoBanue. TexHrnka 0€30MaCHOCTH U MpaBuiia padOThI (IOBEICHUS) B

BHBIX JabopaTopuu.

naboparopusx | lIpakTuvyeckue 3aHATHS
BrlnoniHeHHE TUITOBBIX PACYETOB MO TEMATUKE IKCIIEPUMEHTA (BBIXOJ] IPOYKTA PEAKIUH,
Macca HaBeCKH, 00beM pactBoputessi). O0paboTka TaHHBIX, aHAIU3 U OLICHKA UX
JIOCTOBEPHOCTH (BBIYUCIICHUE CPETHETO 3HAUCHHUS SKCIIEPUMEHTANIbHBIX TAHHBIX,
MOTPENIHOCTH).
[IpencraBienue pe3yabTaTOB SKCIEPUMEHTA B pa3inuHoi ¢opme (Tabiuia, rpaduxk,
OTYET, JIOKJIaJ], IPe3CHTAIu).

Tema 9.2. OcHOBHOeE coJiep:kaHue

XUMUYECKUMN

aHaju3 npoo
BOJIBI

HpaKaneCRne 3aHATUA

Crioco0Ob! BbIpayK€HUs] KOHIIEHTPAIMM PaCTBOPOB: MaccoBasi A0Sl paCTBOPEHHOTO
BEILIECTBA, MOJISIPHAS U MOJIsUIbHAS KOHIEHTpauuu. Tutp pactesopa. Pemenue npakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA pacyeT KOHLIEHTPALMH 3arpsA3HAIOIIMNX
BEILECTB U UX CPABHEHHE C MPEAEIbHO AoMYyCTUMBbIMU KOHIeHTpauusmu (I1J1K).

JlaGopaTopHble 3aHATUA

HccnenoBanre XUMHUYECKOTO COCTaBa IIPoO BOJIBI.

JlaGoparopHas pabota «OnpeaeseHue )KeCTKOCTA BOJIBI M CITIOCOOBI €€ yCTPaHSHUS.
CrocoObl ycTpaHEHHUsI BCEX BUJIOB KECTKOCTH B 3aBUCMMOCTH OT COCTaBa COJIei
JKECTKOCTH. PellleHne sKCepuMEHTAIBHOM 33/1a4M Ha BBISIBIICHUE BPEMEHHOW U
MOCTOSTHHOM KEeCTKOCTH BOJIbl. OlLIEHKA BEPOATHOCTH YCTPAHEHUSI BCEX BHUJIOB JKECTKOCTHU
B JIOMAITHUX YCJIOBUSIX.

Tema 9.3.
XUMUYECKUN
aHaJu3 nNpoo

OcHoOBHoOE coJep:kaHue

Teopernueckoe o0yueHue

KJ’IaCCI/I(bI/IKaI_II/ISI II04YB 11O BUJAY W HA3HAYCHHUIO, UCXOJA M3 XUMHNYCCKOTO COCTaBa.

OK 01
OK 02
OK 07




ITIOYBEI

I/II[CHTI/I(i)I/IKaHI/ISI HpO6BI IIOYBEI 110 €€ XUMHUYCCKOMY COCTaBy, OIMMCAHUC BO3MOKHOCTEHU
¢C IIPUMCHCHMUA. Tpe6OBaHI/I5{ K Ka4CCTBY IIOYBLI PA3JIMYHOI'O HA3HAYCHUAI. Onucanue
OCOOCHHOCTEH HCIOJIL30BAHUS IOYB B 3aBUCHMOCTH OT THIIOB, CITOCOOBI YIYUIICHUA
KayecTBa ITOYB B 3aBHMCHMOCTH OT HazHaueHus. O0JIacTH MCIOJIBL30BaHUS OpPraHUYICCKUX
yno6peHH1”4 B 3aBHCHUMOCTH OT Kaye€CTBEHHOIro cocTapa. OmnucaHue OpPraHUYCCKUX
yI[O6peHI/II71 1 UX TPUMCHCHHC B 3aBUCMMOCTH OT COCTAaBa IMOYBLI U €€ PA3HOBHUAHOCTH.

IIK 2.7

IpakTueckue 3aHATHS 2
O6unactu Ha3HauYeHUs! (IPUMEHEHHUS) TTOYBBI, UCXO/IS U3 KAYECTBEHHOTO U

KOJIMYECTBEHHOTO COCTaBa. AHAIN3 HOPMATUBHOM TOKYMEHTALIUH.

Poiib HeoOpraHMyeckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YA0OPEHUH, yIydIlInTeNeH

IIOYBBI. 9
CocTtaB MUHEpaIbHBIX YIOOPEHUN U UX NIPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U

€€ pa3sHOBUAHOCTH.

B3auMocBs3b cocTaBa yqoOpeHUi U UX BIMSHHS Ha BET€TaTUBHbIE CBOMCTBA U

IIJIOJIOHONIEHNE PACTEHHM.

JlaGopaTopHble 3aHATUA 2
JlaGoparopHas pabora «Onpenenenue pH BOJHON BBITSKKHU MOYBBI, €€ KUCIOTHOCTH U
HIeJIOYHOCTHY. VccnenoBaHne BOJHBIX BBITSKEK 00pa3lOB TOTOBBIX MOYBEHHBIX CMECEH

(mnms  pasHeIXx TUOOB pacteHud). Omnpeaenenne pH MOYBBI €  UCHOJIB30BAaHUEM 2
UHAUKATOpOB. OlleHKa TUIIOB MOYB B MPECTABIEHHBIX 00pa3nax (CHIbHOKUCIAs!, KUCTasl,
ciaboKucias, HeHTpalbHas, MEJI0YHas).

IIpomexxyTouHasi aTrecTanus Mo AucunivinHe (AudgdepeHIMPOBAHHBIH 324eT)
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3. YCJIOBHS PEAJIM3AIIMNA ITPOT'PAMMBI YUEBHOM
JAUCHUIIJINHBI
3.1. TpeGoBanuss K MHHHUMAJIBHOMY  MATEPHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10
Jns peanuzanuyd TpOrpaMmbl  AUCIHUIUIMHBI JIOJDKHBI  OBITH MPETyCMOTPEHBI
CJIEIyIOUIUE CTIeIMANIbHBIC TOMEIIECHUS: YUeOHbI KaOMHET XUMUU W/ WA y4eOHOU
XUMHUYECKO J1abopaTopuu

O6opynoBanne yuyeOHOro kaOmHera (HArJISIAHbIE MOCOOMS): HaOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX PEUIETOK,
KOJUIGKIIUM TPOCTBIX M CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJHUMEPOB;
KOJUIEKIIMSI TOPHBIX TIOPOJI W MHUHEpaioB, TaOmuia MeHaeneeBa, ydeOHbIE
¢bunbMbl, TMPPOBEIE 00pa30BATENbHBIE PECYPCHI.

Texnunueckue cpeacrsa o00y4YyeHHMsl: KOMIIBIOTEp C  YCTPOWCTBamMu
BOCIIPOU3BEAEHUA 3BYKa, IMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C HKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPEe3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue adoparopun M padounx MecT J1adOpaTOpHH: MEH3YPKH,
MUTNETKNA-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, TPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIIETHl ISl KameldbHBIX peakiud, (UIbLTPOBAIbHAS
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIE MPOOKH, (POHAPUKH,
HA0Op PEAKTUBOB, CTEKIISHHbIE MAJOYKW, IITATUBBI JUIsI MPOOHPOK; MEpHBIE
UMJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKHU JEJUTENbHbIE MuIHHApUYeckue (50-
100 ™), cTynku C TecTUKOM, (apdopoBbie YallKh, NHHLIETHI, (QUIBTPBHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIUTKU, JaOOpaTOpHBIE
IITATUBBI, CIUPTOBBIE TOPEIKHU, CIUYKH, OPUOOp JJisI MOJy4eHHs Ta30oB (WU
npoOupKa C ra300TBOJHOM TPYOKOil), AepKaTeiau Ijsi MPOOMPOK, CKISHKH JUIs
XpaHEHHUsl PEaKTHBOB, pa3fdaTovyHbIe JOTKU; Xxumuueckue crakanbl (50, 100 u 200
MJT); IIMATENW; MUHIETHI; TUTEIbHbIE MIUMIIBI, CEKYHIOMEpHI (TaiMephl), MEPHBIC
npobupku (Ha 10-20 mur) u MepHbie koaobl (25, 50, 100 u 200 M), BoasiHas OaHs
(W11 TepMOCTAT), CTEKJISTHHBIC MaOYKH; KOHMYECKUEe KOOI 1jisi TuTpoBanus (50
nu 100 Mn); wHOUKATOpHBIE MOJOCKK IJsi omnpenenenus pH u crangapTHas
WHJMKATOPHAs IIKaJIa; YHUBEPCAIbHbIN MHAUKATOp; nuneTku Ha 1, 10, 50 mu (wm
no3atopbl Ha 1, 5 u 10 mut), GropeTKH 11 TUTPOBAHUS, MEAUIIMHCKUE IIMPHUIHI HA
100-150 mu1, mabopaTopHbIe W/ WK aHATUTHYECKHE BEChl, pH-METpbI, CyIMIBHBIN
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. HNudopmanunoHHoe odecnevyeHue pean3anum NporpaMmmsl

OCHOBHBIEC HCTOUHUKH:
1. Tabpuensn O.C. Xumus. 10 kinacc. YrayoneHnsiid ypoBeHb: yueonuk / O. C.

["a6puensn, . I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenne, 2022. — 399
2. Xwumwus. 11 kiace. YrnyOnennsiit ypoBens: yueonuk / O. C. 'abpuensn, U. I'.

Octpoymos, C. A. Cnankos, A. H. JIéskuH. - [IpocBemenue, 2022. — 432



I[OHOJIHHTC.]ILHBIQ HCTOYHHUKMU:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY

http://znanium.com — 9BC «3Hannym»

http://e.lanbook.com — ABC «JIaub»

http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JACHOUTLIAHBI

KoHTponbs 1 oreHKa pe3ynbTaToB oOydeHus ocyuiectBisiercss KoHTponb u

OIICHKA pe3yJbTaTOB OOY4YEHHUs OCYIIECTBISIETCS MpernojaBareieM B Ipoliecce
MPOBEJCHUS MPAKTUYECKUX 3aHITUN M J1aOOpaTOpHBIX padOT, TECTHUPOBAHUS, a
TaK)K€ BBIMIOJHEHUSI OOYYaIOIUMUCS WHIUBUIYATbHBIX 3aJlaHUl, TPOEKTOB,
uccienoBaHuil. Pe3ynabTaTel 00y4eHHs] ONPENENstoT, YTO OO0yYaroIIHecs JOJIKHBI
3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUM U3YUCHUS JUCHUTIIUHBI.
Jst hbopMHUpoOBaHUs, KOHTPOJISI M OLICHKU PE3yJIbTaTOB OCBOCHUS y4eOHOM
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIIEHOYHBIX MEPOIPUSTUMN, TPEICTABIISIONIAS
co0Oll KOMILJIEKC YYEOHBIX MEpPOIMPUSITHH, COTJIACOBAaHHBIX C pPe3yJIbTaTaMH
oOyuenuss u copmynupoBanHblx ¢ yderoM @OI'OC COO (mpenmeTHbIC

pe3yabTathl o auciuiube) u GIr'oC CIIO.

Moayas /
Ne PesynabTaT 00yuenus OueHo4yHbIe MEpONIPUATHS OK
Pazgen / Tema
I
1 | Pazgen 1. ®opmyanpoBathb 0a30BbIe
OcHOBBI MOHSATHS U 3aKOHbI XUMHMH
CTpOeHust
BellecTBa
1.1 | Ctpoenue CocTaBniTh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
aTOMOB (bopMyJIBl COeMHEHUH B XMMHUYECKHX 3JIEMEHTOB U MPUpPO/Ia
XUMHUYECKHX COOTBETCTBHUH CO CTEMEHbIO | XUMUUYECKON CBSI3M.
AIIEMEHTOB U OKHCIICHUS. XMMUYECKUX
npupojaa 9JIEMEHTOB, UCXOIS U3
XUMHAYECKOH BaJCHTHOCTH H
CBSI3U ANIEKTPOOTPHUIIATEIIEHOCTH
1.2 | Ilepuoguuecku | XapakTepu30BaTh [IpakTHKO-OpHEHTUPOBAHHbBIE OK 01
Il 3aKOH U XUMHAYECKHE DIIEMEHTHI B TEOpPETUYECKHE 3aJaHNs Ha OK 02



http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

tabmauma J{. 1.

COOTBCTCTBHUHU C UX

XapaKTepu3aluio XUMHUECKUX

Menpeneena IIOJIOKEHUEM B AIEMEHTOB: «MeTau4ecKue /
MEPUOINYECKON CUCTEME HEMETAJUIMYECKHE CBOMCTBA,
XUMHUYECKUX HJIEMEHTOB AJEKTPOOTPHULIATENLHOCTD U
J.. Menneneena CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C MX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOUYECKON
CHUCTEME XMMHUYECKUX IJIEMEHTOB
.. MenneneeBay.
2 Paznean 2. KounrpoJabsHas padora KonrpoJabHnas padora «CtpoeHue
Xumnueckue | «CTpoeHne BemecTsa u BellleCTBA U XUMHYeECKHe
peakuumn XHMHYECKHE peaKIun» peakuum»
2.1 | Tumer 1. 3aj1auu HA COCTABIECHUE OK 01
XHUMHYCCKHX YpaBHEHUH peaKLnid:
peakuui - coenMHEeHHUs, 3ameleHus;, | 13aja4uu Ha coCTaBlIeHUE ypaBHEHUN
paznoxeHusi, oOMeHa u peaxkuuii:
peakiuit3asaun Ha pacuyeT | - COCIUHCHUS, 3aMCIICHHMS,
KOJIMYECTBEHHBIX pasznoxkeHusi, oOMeHa
XapaKTEPUCTHK MPOTYKTa 2. 3aiaym Ha pacuer
PEaKIMK COeTUHEHNUS; KOJIMYECTBEHHBIX XapaKTEPUCTHK
MaccOBOW MJIM 0ObEMHOM IIPOAYKTA PEAKLUU COCAUHEHMUS,
JI0JIN BBIXO/1a MPOAYKTA MacCOBOH MJIH 00OBEMHOM HOJIH
peaKIu COCTMHEHUS OT BBIX0/Ia IPOJYKTA PEAKLUN
TCOPETUYCCKU BO3MOKHOI0; | COCAMHCHHUA OT TCOPCTHICCKH
00BEMHBIX OTHOLLIEHUI BO3MOXKHOT'0; 00BEMHBIX OTHOILIECHHH
ra3oB; KOJIMYECTBEHHbBIX ra3oB; KOJINYECTBEHHBIX
XapaKTEPUCTHK UCXOAHBIX | XapaKTEPUCTUK MCXOJHBIX BEILECTB
BEIICCTB U MPOAYKTOB U TIPOAYKTOB pE€aKIUU; MaCChI
peaknuu; Maccel (00beM, (0OBEM, KOTMYECTBO BEIIECTBA)
KOJIMYECTBO BEIIECTBA) MPOJYKTa peaKklnu, €ClIu OJJHO U3
MIPOYKTA PEAKLIMH, €CIIU BELIECTB JJaHO B BUJIE pacTBOPA C
OJIHO U3 BEILIECTB JIaHO B oTpezieIeHHOM MaccoBOU J0Jei
BHJIE PaCTBOpA C pPacTBOPEHHOI'O BELIECTBA.
ONPEACIEHHON MacCOBOM
JI0JIEW PACTBOPEHHOTO
BELIECTBA.
2.2 | Dnextponutny | COCTaBIATh YpaBHEHUS 1. JJaboparopnas padora «Peakuuun | OK 01
eckast XUMHUYECKUX PEAKIUU TUAPOITU3AY.
JMCCOIMALUs | HOHHOTO OOMEHa C 2. JJaboparopHast pabota «Tumbl
Y MOHHBIN y4acTHEM HEOPTaHUYECKUX | XMMHUYECKUX PEaKIHil».
oOMeH BEIIIECTB
3 | Pa3ngen 3. HccnenoBarb nucnepcusie | KonTposbHas pabora mo teme
JucnepcHble | cUCTEMBI «JlucnepcHbie cucTeMbI»
3.1 | JlucniepcHbie Paznuuars ucTuHHBIE 1. ITpakTUKO-OpUEHTHPOBAHHBIC
CHUCTEMBI 1 pacTBOPBI, KOJUIOUHBIE pacdeTHsle 3a1aHus Ha qucriepcHbie | OK 01

(baxTops! UX
YCTOWYMBOCTH

pacTBOpHI U
rpy0oaKCIIEpCHBIE CHCTEMBI

CUCTEMBI, HCTIOJIb3yeMbIe B OBITOBOI
Y MPOW3BOJCTBEHHOM JAEATEIbHOCTH




Ha OCHOBE XMMUYECKOT O
9KCIIEPUMEHTA

YCIOBCKa.

3.2 UccnenoBanue | MccnenoBath hu3uko- Jla6oparopHas paboTa OK 01
CBOMCTB XMMHUYECKHE CBOKCTBA - [IpuroroBieHre pacTBOPOB;
Z[I/ICHepCHBIX Pa3JIMIHBIX BUI0OB - I/ICCJ'IG,Z[OBaHI/Ie ,Z[I/ICHepCHBIX
CUCTEM JUCIICPCHBIX CUCTEM CHCTCM.
4 Pa3nen 4. HccnenoBars ctpoenue u | KonTpoabHas padora «CBoiicTBa
Crpoenue u CBOliCTBa HEOPraHN4YecKNX BellecTB»
CBOiicTBa HEOPraHUYeCKUX BellecTB
HeopraHuyec
KHX BellleCTB
4.1 | Kmaccudukan | Knaccupunuponatsb 1. Tect «<HomenknaTtypa u HazBanue | OK 01
us, HEOPTaHWYECKHE BEIIECTBA | HEOPTAHMUYECKUX BEIISCTB UCXOS U3
HOMEHKJIATypa | B COOTBETCTBHUH C UX UX XUMHUYECKON (HOPMYIIbI UITU
U CTPOCHHE CTPOCHUEM COCTaBJICHHE XUMUYECKOU (HOPMYITBI
HEOpPraHUYEeCK UCXOJs U3 Ha3BaHUS BEIIECTBA IO
HX BEIIECTB MEKIYHApOAHON WM TPUBUAIIBHOM
HOMEHKJIAType».
2. 3ajaum Ha pacyeT MacCOBOM 0NN
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coenuHeHUs )B MOJIEKYJIE (CMECH).
3. IlpakTrueckue 3aaHus MO
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPTaHUYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.
4.2 CocraBnaTh ypaBHEHUS 3. 1. Tect «Ocobennoctu OK 01
XUMHYECKUX PEAKIUU XUMHUUYECKUX CBOMCTB OKCHUIOB, OK 02
Du3HKO- MOHHOI0 0OMEHa C KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
XHUMHUIECKHE y4acTUEM HEOPTaHUYECKUX | THJIPOKCHJIOB U COJICI».
CBOMCTBA BemiecTB. CocTapiaATh 2. IIpakTHKO-OpUEHTHPOBAaHHbBIE
Heopranudyeck | YPAaBHCHHUSA XUMHYICCKHX TEOPETUYECKHE 3a/1aHUs HAa CBOWCTBA
UX BEILECTB peaKIiu HOHHOTO OOMeHa C | MIOJIy4E€HUE HEOPTaHUYECKUX
Y4aCTHEM HEOPTaHUYECKUX | perrecTs.
BCILIECTB JlaGopartopHas pabota «CBoiicTBa
METAIIIOB»«
JlaboparopHas pabota «CBoicTBa
HEMETAJIJIOB
5 [Pa3pexnS. HccaenoBars paBHOBeCHE
KuHeTHYecKHE | M CKOPOCTh XUMHYECKHX
M peakuui
TepMOIMHAMMY
eCKHe
3AKOHOMEPHOCT
U MPOTEKAHUS
XHMHYECKHX
eaKu M
b.1 | Kunernueckue | MccnenoBars BIusiHUE 1. JTaGoparopnas padota Ha BeiOOp: | OK 01
3aKOHOMEPHOCT | KOHIIEHTPAaLUU - «Onpenenenne 3aBUCUMOCTH OK 02
Y TIPOTCKAHUSI | PearupyroNIuX BEIIECTB U CKOPOCTH pEaKIUU OT KOHIICHTPAITUU
XUMHYECKHUX TEMIEPATypPhl HA CKOPOCTh | PEarupyIONINX BEUIECTBY;




peakuui XUMHYECKUX PEaAKIUi 2. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHusI HA aHAIU3
(hakTOpOB, BAUSIONINX HA U3MEHEHHE
CKOPOCTH XUMUUYECKOU PEaKIIUH.

5.2 Tepmogunamu | MiccnenoBarh BIUsSHUE 1. 3amaun Ha pacyeThl TEIIOBBIX OK 01
YECKUE M3MEHEHHSI KOHIIGHTpauuu | 3 (HEeKTOB XUMHUECKUX PEAKLIUN U OK 02
3aKOHOMEPHOC | BEIIECTB, PEAKIMH CPEbl U | OIpe/ieJIeHHE TUIla peakuuu (1o
TH TIPOTEKAHUS | TEMIEPATyphl HA CMEIICHHE | TETIOBOMY 3PQEKTY: IK30- U
XUMHUYECKHX XUMHUYECKOT0 PaBHOBECHS SHAOTEPMUUYECKUE).
peakuui. 2. IIpaKkTHKO-OpUEHTUPOBAHHBIE
PaBHoBecue 3a/laHus HA PUMEHEHUE MPUHIUIA
XUMHUYECKUX Jle IllaTenne Ui HAXOXKICHUS
peaxui HaIpaBJICHUS! CMEILIEHUSI PABHOBECHUS

XUMHUYECKON PEAKLIUN U aHAJIU3
(hakTOpOB, BIMSIONIMX Ha CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.
3. Jlaboparopnas padota «3yueHue
BIIMSIHUSI PA3JIMYHBIX (DAKTOPOB Ha
CMeIlleHne XUMHYECKOTO
PaBHOBECHS».
6 | Pa3men 6. OueHHBATH MOCAEICTBASA | 3AIIMTA Keiica (¢ yueToM Oyayuiei
Xumus B ObITY | GpITOBOI H npogdeccuoHaIbLHOM
n NPON3BOACTBEHHOI AesiTeTbHOCTH)
gg;mBomTBeH AesiTeJIbHOCTH YeJIOBeKa ¢
resienrocry | MOSHIMIA dKoJIOTHIeCKOT
Je0BeKa 0e301acHOCTH
XuMmus B 0bITy | OuileHUBaTh MOCIEACTBUS Ketic (¢ yuerom Oyaymieit OK 01
6.1 | 1 OBITOBOM 1 poeCCUOHAITBHON NEATETHHOCTH ) OK 02
MPOU3BOJICTBE | MPOU3BOJICTBEHHOU Bo3MoxHBIE TEMBI KEHCOB: OK 04
HHO JeSATEIbHOCTH YEJIOBEKA C 1. YMeHbIIeHHE BIUSHUS OK 07
JEATETbHOCTH | MO3UIUI HKOJIOTUYECKON repOUINI0B Ha MOYBY.
YelioBeKa 0€30MacHOCTH 2. O4nCTKa CTOYHBIX BOJI.

3. Ompeenenue KUCIOTHOCTH
MIOYBHI Ha NpUycaeOHOM

4. MOHUTOPUHT KACIOTHOCTH MOYBBI
Ha teppuropuu benl'AY

5. Ompenenenue cosepKaHms
HUTPATOB B OBOIHOW MPOIYKIIHMH.
6. OnpeneneHue coaepKaHus
HUTPATOB B MIOYBE.

7. buoxummuueckue mokasaresnn
3€JICHHOW IIPOIYKIINH

8. buoxuMuyeckne nokazarenu
OBOILHOM MTPOTYKIIHH

9. buoxmummueckue mokazaTesn

(GPYKTOB U STOJI.
10. MOHUTOPHHT KECTKOCTH BOJ




benropoackoro paitona
11.JIexapcTBa Ha OCHOBE
PacCTUTENBHBIX IIPENapaToB.

7 Pasznen 7. Knaccupuuuposarb
CrtpoeHue n HeOpraHn4veckKue
CBOlicTBa BellleCTBA B COOTBETCTBUH
OpPraHu4YecKuX | ¢ UX CTPOEHUEeM
BelIeCTB
7.1 | Knaccudukan | YcranaBiuBaTh 1. 3amaHus Ha cOCTaBJIEHUE OK 01
Usl, CTPOCHHE U | 3aBUCUMOCTH (PU3UKO- Ha3BaHWH OPraHUIECKIX
HOMEHKJIaTypa | XMMHYECKUX CBOWCTB COEMHEHUII 110 TPUBUATIHLHON WU
OpPTaHWYECKUX | HEOPTAaHWYECKUX BEIIECTB MEXKIyHApOAHOM CUCTEMAaTHUYECKOU
BEIICCTB HOMEHKJIaType.
2. 3amaHus Ha COCTABIICHUE TIOJTHBIX
U COKPAIICHHBIX CTPYKTYPHBIX
hopmy
7.2 | CBoiicTBa Ycra"HaBiauBaTh 1. 3aganus Ha coCcTaBlIEHUE OK 01
OpPTaHWYECKHUX | 3aBHCUMOCTH (PU3UKO- ypaBHeHuil xumudecknx peakuuii ¢ | OK 02
COCTMHEHUH XUMHYECKHX CBOWCTB y4aCcTUEM OPTaHUYCCKUX BEIIECTB HA
OpPraHUYECKUX BEIIECTB OT | OCHOBAaHUHU UX COCTABA M CTPOCHHUSI.
CTPOECHHS MOJIEKYIT 2. 3a/iaHus Ha COCTaBJICHUE
yYpaBHEHUU XUMHUYECKUX PEaKIIU,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C y4€TOM MEXaHMU3MOB
POTEKAHUS JAHHBIX PEAKIUi 1
TCHETHYECKOM CBSI3U OPTaHUUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. JlaboparopHas pabota
«[Tonmy4yeHne STUICHA U U3y4EHUE
€ro CBOMCTBY.

7.3 | Oprannyeckue | OGOCHOBBIBaTh 3HaUeHHE U | [IpakTHKO-OpHEHTHPOBAHHEIE OK 01
BEIICCTBA B MIPUMEHEHHUE OPTaHUYECKUX | 3aJaHUs IO COCTABIICHHUIO OK 02
PKH3HEICSITeTFHO( BEIIECTB B OBITOBOM U XUMHUYECKHUX PEAKIHHA C yIacTHEM
TH YeJIOBEKa. MIPOU3BOICTBEHHOMN OpPTaHHYECKUX BEIICCTB,

[Tpou3BOACTBO U | IEATETLHOCTH YETOBEKA UX | UCTIOJIB3yEeMbIX JIJISl UX
IIPUMEHEHNE (U3UKO-XUMUYECKUMHU UIACHTUPUKAUHU B OBITY U
OPraHUYECKUX | CBOWMCTBAMU MPOMBIIIIICHHOCTH.
BELIECTB B
MPOMBIIIIEHHOCT

8 | Paznen 8. HccaenoBathb cBoiicTBa KourpoabHasa padora «CtpoeHue

KauyecTBeHHbIE| OPraHUYeCKUX U U CBOMCTBA OpPraHM4ecKux
peakuuu HEOPraHU4YeCKUX BelleCTB | BeleCTB»
00HApPYKEeHUs | € UCIOJIb30BAHUEM
OpPraHuYecKHXH | KAYeCTBEHHBbIX peaKkuui
HEOPraHUYeCKHU
X BelllecTB
8.1 | O6napyxenne | MccnemoBaTh kauecTBeHHBIE | - JlabopaTopHas pabora




HEOPraHUYECKH | peaKIIM1 HeOPTraHUUECKUX AHaIUTHYECKUE PEaKIIM1 aHHOHOB.
X KaTHOHOB M | BEILIECTB 1. [IpakTuyeckue 3agaHus Ha
AHUOHOB COCTaBJICHHE YPaBHEHUN peakiuil
OoOHapyXCeHHsI aHUOHOB, B T.4. B
MOJICKYJIIPHON M HOHHOU (popmax.
8.2 | Obuapyxenne | MccnemoBath kauecTBeHHbIe | 1. JlTaboparopHas pabota (Ha
OPraHUYECKUX | peaKIMHU OpraHuYeCKUX BBIOOD):
BEIIIECTB COCAMHEHUH OT/EIbHBIX - KavecTBeHnsle peakuu Ha
OTJEIbHBIX KJIACCOB OTJIeNIbHbBIE KJIaCChl OPraHUYEeCKUX
KJIACCOB C HccnenoBaTh KaueCTBEHHBIE | BELIECTB;
MCIIOJIb30BAaHUEM | PEAKIIUHU IO - . [lpakTrueckue 3agaHus Ha
Ka4eCTBEHHBIX | (DYHKIIMOHAJIBLHBIM IPYIIIaM | COCTAaBICHHE Ka4eCTBEHHBIX
peakiuii OpPraHMYECKUX BEIIECTB peakuuii oOHapyKEeHUS
OPraHUYEeCKUX COCTUHEHUM.
- JlabopartopHnas pabota
«KauecTBeHHbBIEC pEAKIUH 110
(YHKIIMOHATIBHBIM TPyIIIaM
OpPTaHUYECKUX BEUIECTBY»
| IpuxiaaxHoil MoayJib
9. | Pa3zgen 9. HNurepnperupoBars 3ammTa keiica (c yueToM Oyayuei
HccaenoBanue | XMMHYECKHE MPOLECCHI U | MPO(eCCHOHATBHOM eI TEeILHOCTH)
U XMMHYeCKHii | iBJieHus B Onocdepe
aHaJIn3
00bEKTOB
ouochepbl
9.1 | OcHoBHI BBIIOTHATE TOTHBIA UK 1. JIabopatopHas pabora «OCHOBBI OK 01
71a00paTOpHON PKCIEPUMEHTAIBLHOTO 1a00paTOPHOI MPAKTUKUY.
NPaKTUKU B MCCIICTOBAHHS C 2. 3a7auy Ha BBIYHMCIICHUE CPEIHETO
npodeccuoHab cOOTI0AEHUEM MTPABUI 3HAa4YeHHUs HKCIIEPUMEHTAIbHBIX
HBIX 0€3011aCHOT0 O0paIIeHus ¢ JAHHBIX, TOTPELTHOCTH.
nabopaTtopusx BeliecTBaMu U nadbopatopHsiM| 3. [IpeacraBienue pe3yabTaToB
000pyI0BaHNEM HKCHEPUMEHTA B pa3INuHON (hopme
(tabnuia, rpaduk)
9.1 | Xumunueckuit HccnenoBarh XUMHUYECKHI 1. Tect «CBolicTBa U COCTAB BOIBIY. OK 01
2 | amanu3 mpo6 | cocTas 1pod BOJEI 2. [IpaKTUKO-OpPHEHTHPOBAHHBIE OK 02
BOJIBI TEOpPETUYECKHE 3aaHNs Ha COCTaB OK 07
BOJIbI U CIIOCOOBI BBIPA)KEHUS
KOHIIEHTpaLUi 1 IepecyeT
KOHIIEHTpaLUH (C UCIIOJIb30BaHHEM
HOPMAaTHUBHBIX JIOKYMEHTOB).
3. JlaboparopHast paboTa
«OmnpenenenHne )KeCTKOCTH BOJIBI U
CIOCOOBI €€ YCTpaHEHUS».
9.1 | Xumuuecknit HccnenoBaTh XUMHYECKUH 1. Tect mo Teme «Xumuyeckuii coctas | OK 01
3 OK 02

aHayu3 nmpood

COCTaB NMpoO MOYBHI

HCOPraHNYCCKUX U OPTraHNYCCKUX




IIOYBbI

(hBIRI

yI00peHuit».

2. 3ananue «B3anMoCBs3b cOCTaBa
TIOYBBI, THII ITOYBHI ¥ €€ HA3HAYCHUS.
3. JTabopatopHas padora Omnpenencaue
pH BOAHOM BBITSKKH MTOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.

OK 07
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