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Pabouass mporpamma y4eOHOM IUCHUIUIMHBI «XHUMHs» paspaboTaHa B
coOoTBETCTBUM ¢ DeiepaabHbIM rOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
CpeaHero npodeccuoHaabHOTO 00pa3oBaHus 1Mo crneruaibHocTy 35.02.09 Bonnbie
ouopecypchl W akBaKylnbTypa yTBepkiaeHHoro Ilpukazom MuHucrepcTBa
npocsemieHust Poccun ot 01.06.2022r. Ne 388, denepaibHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHAAPTOM CPEIHEro 00IIero oOpa3oBaHUs, YTBEPKICHHOIO
[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), MPUMEPHOM TMpOTrpaMMoii  001Ie00pa3oBaTeIbHON  YIeOHOU
JUCIMIUTAHBI XUMHS__ JUIS PO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIUi,
PEKOMEHI0BaHHOH denepatbHBIM rOCyIapCTBEHHBIM OO/ DKETHBIM

00pa30BaTEeNbHBIM  YUYPEKICHHEM  JOMOJHUTEIBHOTO  MPO(ecCHOHATBHOTO
obpazoBanust «MHCTUTYT paszButus npodeccrnoHalibHOrO 0oOpa3oBanus» ot 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 MnpodhecCHOHAIBHOTO 00pa3oBaHus W MPO(HECCHOHATBLHOTO
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. TACHOPT TIPOTPAMMBI VYYEBHOM JUCIUIIIAHBI
XUMMUS

1.1. O6n1acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma y4eOHOM JUCIUIUIMHBI ~ SIBISETCS YacThlO  IPOTPaMMBbI
MOJTOTOBKM CHENUAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo
cnenuanbHocTH 35.02.09 Boaabie OMopecypcehl U akBaKyJIbTypa

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
npodecCHOHAIBHOW 00pa3oBaTeIbHON MporpaMmsel  crienuranbHocTH:  35.02.09
BoiHbie Guopecypchl 1 akBakyJIbTypa

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 KApTHUHBI MHpPA KaK OCHOBBI TMPUHSTHUS PEUICHUM 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) chopMupoBaTh HABBIKA MPOBEACHUS XUMHUYECKHUX OKCIEPUMEHTAIBHBIX

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



J1a00paTOPHBIM 000PYTI0BaHUEM;

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 MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTHKCHHN XUMUYECKON HAayKd |

TEXHOJIOTHH JIJIs1 pa3BUTHS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yJbTAThl 0OCBOEHUSA 001Ie00pa3oBaTeIbHOM JUCHUIINHBI B c0oTBeTcTBUM ¢ PI'OC CIIO u

HAa OCHOBE

Koa u

HAUMEHOBAHME  [napupyemble pe3yJbTaThl OCBOCHHS JUCIHILTHHbI

(opmupyembIx

KOMIICTCHIIMU

O6ume’ JIMCHMILIHHADHBIE

OK 01. JIP 05 B wactu Tpya0BOr0 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 CaMOCTOSITEJIbHO BBITIOJIHATH TaKyI0 A€STEIbHOCTD; 3IEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIIEHUS,

MPUMEHUTENBHO | - HHTEpEC K pa3nyHbiM chepaM mpodeccuoHaTbHOM | XUMHUYECKasl CBs3b, MOJb, MOJIApHAas Macca,

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

KOHTEKCTaM OBnajieHHEe YHUBEPCATBHBIMU YU€OHBIMU 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, OMOJIOTHYECKH aAKTUBHBIE
npo0JieMy, paccMaTpyBaTh €€ BCECTOPOHHE; BelecTBa (yrieBo/Ibl, )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), pactBop, AIEKTPOJIUTHI,
paccMaTpUBAEMBIX SIBJICHUSX; HEDBJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
- BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb, OLEHHUBATH | TUCCOLUMALNS, OKHCIHUTENIb, BOCCTAHOBHUTEID,




COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIEHUBATh PHUCKHU
IIOCJIEICTBUH NEITEIILHOCTH,

- pa3BHBATh KPEATHMBHOE MBIIUICHHE IPU PEIICHUU
YKU3HEHHBIX MPo0IeM

JIP 07 6) 6a30oBBI€ HCCIIEIOBATEIBCKUE ICUCTBUSA:

- BIAJETh HaBBIKAMHU Y4Y€OHO-HCCIIEIOBATEIbCKON U
MPOCKTHOW  NIEATEITLHOCTH, HAaBBIKAMU pa3peIICHUs
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 PEIICHUS 3a/1auu
pe3yJbTaThl, KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIOBHUSX;

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

- BBIIBUTATh HOBBIC HJCH, MpeasiaraTh OPUTHHAIBHBIC
TTOIXO/IBI ¥ PEIIECHUST; CTIOCOOHOCTh UX MCIIOIh30BaHUS 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  MaccChl),
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 BBIABIITH XapaKTEPHbIC IPU3HAKU
MU U B3aUMOCBS3b W3YYCHHBIX IIOHATUH,
IIPUMEHATh COOTBETCTBYIOIIME MOHATHUS IIPU
ONIMCAHUU CTPOCHHMS U CBOWCTB B3aUMOCBS3b
VU3yUYECHHBIX MIOHSATHUH, IPUMEHSITh
COOTBETCTBYIOIIME IIOHATUS IIPU  OINMUCAHUU
CTPOEHHSI U CBOWCTB HEOPraHWYECKUX U
OPraHWYECKUX BEIIECTB M WX MPEBPAIICHUI;
BBISIBJISAITH B3aUMOCBSI3b XMMHUUYECKUX 3HAHHUM C
MOHATUSMU W TPEICTABICHUSIMA  JIPYTUX
€CTECTBEHHOHAYYHBIX TTPEAMETOB;
I[IP6 3 ymeTh WHCHOJIB30BATH HAUMEHOBAHUS
XMMHUYECKUX COCIMHEHUN MEXIYHApPOIHOTO
COI03a TEOPETHYECKOW WU MPUKIIATHOW XUMHHU U
TPUBHUAJIbHBIE HA3BAHUS BAXKHEWIINX BEIIECTB
(oTuneH, — ameTwieH, — rauNepuH,  (eHod,
dbopmanpaerua, yKCycHash KHCIOTa, TJIHIHH,




yrapHblii Ta3, YIVIEKUCIBIA ra3, aMMHAK,
raiieHasi U3BeCTbh, HEeralleHasi U3BECTh, MUThEBAs
cola MW JpYrux), COCTaBIATH  (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  IPUHAIIEKHOCTH
V3YYEHHBIX HEOPraHWUYECKUX U OPTaHUYECKHUX
BEILIECTB K OIPEIECIECHHBIM KJaccaM M rpynmnam
COCAUHEHNN, XapakTepU30BaTb HX COCTaB U
BAKHEUMIIIME  CBOWCTBA; ONPENEIATb  BUJbI
XUMHUYECKUX CBs3eM (KOBaJCHTHAs, WOHHAs,
MeTaJlJInyecKas, BOJIOpOAHAs), THIIbI
KPUCTAIIINYECKUX peLIETOK BEILIECTB;
KJIAaCCU(PUIIMPOBATh XUMUUYECKUE PEAKLINU;
- chopMHUpOBaThH 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
3aJjad M DKOJIOTMYECKH  OOOCHOBAaHHOTO
OTHOILLIEHUS K CBOEMY 30POBBIO U IIPUPOIHOU
cpene;

[IP6 4 ymeTr TPOBOAUTH pacCyETHl MO




XUMHYECKUM  (GopMyllaM H  ypaBHEHUSIM
XUMHYECKUX peakluid C  HCIOJIb30BaHUEM
GU3NYECKUX  BEIMYWH,  XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYSCTBCHHONW CTOPOHBI: MAaCCHI,
obbema (HOpMallbHBIE ~ YCJIOBHS) Ta3O0B,
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 OCYUIECTBIISTh MPOEKTHYIO 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, CaMOCTOATEIILHO
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 HHPOPMALIMM ¢ IEJIEBOW 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 pEeILICHUN
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  (IpeBpalieHus
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  Cpely  BOAHBIX  PAacTBOPOB,




U UHAUBUIYaTbHON pabOThI;

- TNPUHUMATh  LETM  COBMECTHOM  JESTENbHOCTH,
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

peasbHOro, BHUPTYaJbHOTO U KOMOMHUPOBAHHOIO
B3aMMOJICHCTBUS,

OCYIIECTBIISITh MO3UTUBHOE CTpPaTEru4eCcKOe
MOBEJACHUE B PA3JIMYHBIX CHUTYalUAX, MPOABIATH

TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM
OBnazieHWE  YHUBEPCAJIbHBIMH  PETYJISTUBHBIMU

JICUCTBUSIMHU:

MP 02 r) npunsarue ce0si u APYTUx JrOCH:

- IPUHUMATh MOTUBBI U ApPTYMEHTBI JIPYTUX JIIOJEH 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 BEIIECTBAMHU U
1a060paTOPHBEIM 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  DKOJIOTMYECKOW  KYJIBTYpHI,
MOHMMAHUE  BIUSHUS  COLUAIBHO-3KOHOMHYECKUX
IPOLIECCOB HA COCTOSIHWE IPUPOAHOM U COLMAJIbHOU
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 T'PaMOTHOCTH,
HEOOXOAMMON IS pelIeHUusT MPAKTUYECKUX

3aJad n 9KOJIOTN4YC€CKH 000CHOBAHHOTO




3HAHUSA 00 | yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA; 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 HKOJIOTHYECKUE  TOCJHEACTBUS  MPEANPUHUMAEMBIX | ObITY M TPYAOBOM JEATEIBHOCTH B IENAX
MMPOU3BOACTBA, | ICMCTBUH, IPEIOTBPALIATH UX; COXPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYKAOLIEH
3¢ dHeKTUBHO - paCHIMpPEHHUE ONbITa JACATEIBHOCTA 3SKOJOTHYECKOW | IPUPOJAHOM  CpENbl; YYHUTHIBATH OMNACHOCTh
JICVCTBOBaTh B | HAIPABJIECHHOCTH; BO3JECHUCTBUSA Ha KUBBIE OpPTraHU3MbI
ype3BblUaiHbIX | MP 03 OBJIaJICHUE HaBbIKAMU y4eOHO- | OTIpEICTICHHBIX ~ BEIIECTB, TIOHWMAasi CMBICIT
CUTyalUsAX WCCIIEOBATENbCKOM,  IPOEKTHOW WM COLMAJIBHOM | OKA3aTells IpEeAEIbHON JOIyCTUMOM
NEATEIbHOCTH; KOHIICHTpAIUHU
JIP 09. I'otoBHOCTH M criocoOHOCTH K oOpazoBanuto, B | [IP6 1 CdopMupoBaHHOCTE TPEACTABICHUN O
TOM YHCJIE CamMOOOpa30BaHUIO, HA MPOTSKEHUU BCEH | MECTE€ XUMHH B COBPEMEHHOW HAyYHOW KapTHHE
JKU3HH; CO3HATEJIbHOE OTHOLIEHHWE K HEIPEPHIBHOMY | MUPA; IIOHUMaHHE poau XUMHUHU B
oK 1.1, 00pa30BaHUIO _KaK YCIOBHIO ycHemHou | GopMUpOBaHUH KPYyTro3opa U (yHKIIMOHATIHHOM
TTpoBoiTh npodeccuoHaNTbHON H OOLIECTBEHHOM JEATEbHOCTH. rPaMOTHOCTH YeJIoBeKa IS pEUICHUA
N JIP 13. OCOBfIaHHBII/I BbIOOp Oyayumieil mpodeccud M | IPaKTUYECKUX 3a7ady;
o BO3MOXXHOCTEH peanu3aii COOCTBEHHBIX )KI/IBHeHHBIi( [IP6 3 Bmagenue OCHOBHBIMH METOIAMU
FUPOXUMHUECK IIJIAHOB; OTHOILICHUE K po¢eCCUOHANIBHON | HAYYHOTO TTO3HAHUS, UCIIOJIb3YEMBIMU B XUMUU:
Y - NEeATEIbHOCTH KaK BO3MOXHOCTH YYacTHsl B PELICHUU | HAONIO/CHHUE, ONMCAaHHUE, U3MEpEHNE,
JINYHBIX, 0OI111€CTBEHHBIX, rOCYyIapCTBEHHBIX, | IKCIIEPUMEHT; YMEHUE 00pabaTbIBaTh,

Ha
pBIOOXO035CTBE
HHBIX BOJIOEMaX.

OOLIEHAIMOHAIBHBIX MPOOJIEM.
MP 01. YmMmeHue camMOCTOATENIBHO OMNPEACHATh LEIH

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

BO3MOKHBIC PCCYPCHI JJII OTOCTHMIKCHHA ITOCTABJICHHBIX

OOBSICHATH PE3YIbTATHI MPOBEJACHHBIX OMBITOB U
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

BEIIICCTB;

[IP6 6 CdopmupoBaHHOCTb COOCTBEHHOM
MO3UIIMK TI0 OTHONICHUIO K XHUMHYECKOH
uHpOpMaIlMK,  TOMydaeMOW W3  pasHBIX
MUCTOYHHUKOB

JIP 09. T'0TOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO, B
TOM 4YHCII€ CamM000pa30BaHUIO, HAa NPOTSHKEHUU BCeH
KU3HU; CO3HATEJIbHOE OTHOLICHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIEIIHOM
po(hecCHOHANBHON U OOLIECTBEHHOM A€ATEIbHOCTH.

JIP 13. Oco3nannblii BbIOOp Oyaymiedt mpodeccun u

I[IP6 1 CdhopmMupoBaHHOCTh MPEACTABICHUN O
MECTE€ XMMHUH B COBPEMEHHOW HAYYHON KapTHUHE
MUDa; MOHUMAaHHe poin XUMUU B
dbopmupoBaHUU KPyrozopa u GyHKIIMOHATBHOMN

IPAMOTHOCTH  4YeJIOBeKa i1 pEIICHUs

IIK 1.2. . MPAKTUYECKUX 3a/1a4;
BO3MOXXHOCTEH peanmn3alny COOCTBEHHBIX >KHM3HEHHBIX
Ot6upath 1 . |IIP6 3 Bnamenue OCHOBHBIMA METOIAMHU
IIJIAHOB; OTHOIIICHUE K npodecCuoOHaAIbHON
00pabaTbIBaTh HAy4YHOTO MO3HAHMUSI, UCIIOJIb3YEMbIMH B XUMHH:
JEATEITLHOCTH KaK BO3MOXXHOCTH YYacTHsl B PEHICHUU
TUIPOOHOTIOTHY HaOII0ECHUE, OITCaHUE, HM3MEpEeHHUE,
JTUYHBIX, 0OIIIeCTBCHHEBIX, rOCyapCTBCHHBIX,
€CKHE U HKCHEPUMEHT; yMEHHUE 00pabaTbIBaTh,
oOI1lIeHAIIMOHATBHBIX POOJIEM.
TUIPOXUMHYECK O0OBSICHATH PE3YJIbTATHI MPOBEIACHHBIX OMBITOB U
MP Ol. YmeHue caMOCTOSITENBHO OIPENEIATh LEIN
1e MpOoOHI. JeJaTh BBIBOJIBI; TOTOBHOCTH M CIOCOOHOCTH
JNEATCIBHOCTH W COCTAaBIIATh IUIAHBI JICATEILHOCTH;
MPUMCHSITh METOJBI TO3HAHHWS TMPH PEIICHUU
CaMOCTOSATEIILHO OCYIICCTBIIATh, KOHTPOJIUPOBATH M
MPaKTUYCCKUX 3a]1a4;
KOPPEKTHPOBATh JEATCIBHOCTh, HCIIOJb30BaTh BCE
I[IP6 5 Bnagenue npaBWwiIaMH  TEXHHUKHU
BO3MOYHBIE PECYPCHI ISl JOCTHKEHUSI TOCTaBICHHBIX
N 0€30MacCHOCTH TPH MCIIOJB30BAHUHA XUMHYCCKUX
1ejaeld U peaau3alyy IJIaHOB JCSATEIbHOCTH, BRIOMPATh BEIICCTE:
YCTENIHBIC CTPATETUN B PA3TUYHBIX CUTYaIIHSIX ’
I1K 4.5. JIP 09. I'otoBHOCTH M ciOCOOHOCTH K oOpazoBanmio, B | [IP6 1 CdopMupoBaHHOCTH TNPEACTABICHHH O




KonTponupoar
b COCTOSIHHE
BOJHBIX
00BEKTOB U
BOJIOOXPaHHBIX
30H, a TAKXKE
Xapakrtep
aHTPONOTEHHOTO
BO3JCHCTBUS HA
BOJIHEIE
ouopecypchl U
cpeay ux
obuTanus.

TOM 4YHCIIE camM0o00pa30BaHUIO, HA TPOTSHKCHUH BCEH
KU3HW; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCTICTITHOM
pohecCHOHATBLHON U OOIIIECTBEHHOH JEATEIHLHOCTH.

JIP 13. Oco3nannblii BbIOOp Oyaymiedt mpodeccun u
BO3MOXKHOCTEH peann3aiui COOCTBEHHBIX KU3HCHHBIX

IJIaHOB; OTHOLIEHUE K npogeccuoHaIbHON
JEATEIbHOCTH KaK BO3MOXHOCTH Y4YacTHsl B pPELICHUU
JNYHBIX, OOIIIECTBEHHBIX, roCyAapCTBEHHBIX,

OOLIEHAIMOHAIBHBIX TPOOJIEM.
MP 0l. YmMmeHue camMOCTOATENBHO ONPEACHATh LEIH

ACATCIBHOCTH W COCTAaBJIATH IINIaHbI ACATCIIBHOCTH,
CaMOCTOATCIbHO OCYHICCTBIIATh, KOHTPOJIHUPOBATH H
KOPPCKTHUPOBATL ACATCIIBHOCTBb, HCIIOJIB30BATh BCC

BO3MOXKHBIE PECYpPCHl JJISI JOCTHKEHHUS ITOCTaBIICHHBIX
nenael U peanu3aldy IJIaHOB JCATEIbHOCTH, BHIOMpATh
YCIEITHBIE CTPATETHH B PA3IMYHBIX CUTYaIUsIX

MP 03. Bianenue HaBbIKaMH IMO3HABATEIIBHOM, y4eOHO-
UCCIIEIOBATENIbCKOM UM TPOEKTHOW  JESTEIBbHOCTH,
HaBbIKAMU Ppa3pelICHUs MpoOJIeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJITbHOMY TIOUCKY METOJIOB
perieHus MIPAKTUICCKUX 3a1a4, MIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS B CO3JIaHUHM HOBOM 0a3bl
MaTepUANTbHOW KYJNBTYPBl, B PEIICHUH TJIOO0ATHHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA

MECTE XMMHUU B COBPEMEHHON HAy4YHON KapTUHE
MHUPA; MMOHUMaHHE ponu XUMHU B
dbopMupoBaHUU KPYyro3zopa u GyHKIIHOHATHHOM
rPaMOTHOCTH YyeJIoBeKa ISt pelieHus
MPAKTUYECKUX 3a/1aY;

[IP6 3 Bmagenue OCHOBHBIMH METOIAMH
HAay4YHOT'O MO3HAHUS, UCIIOJIb3YEMBIMU B XUMHH:
HaOII0JICHHE, OITMCaHue, VU3MEpPEHHUE,
3KCIIEpUMEHT; YMEHHE o0OpabaThIBaTh,
OOBSICHATH PE3YIbTAThl MPOBEACHHBIX OMBITOB U
JlenaTh BBIBOJABLI, TOTOBHOCTH M CIOCOOHOCTH
IPUMEHSTh METOJbl TO3HAHUS MPU PEIICHUU
MPAKTUYECKUX 3a/1aY;

I[IP6 5 Bnagenue npaBWiIaMH  TEXHHKHU
0€30I1aCHOCTH IPH UCIIOJIb30BaHUN XUMHYECKUX
BCIIICCTB;

I[IP6 6 CdopMHPOBAaHHOCTL COOCTBEHHOM
MO3UIIMK 1O OTHOIICHHUIO K XUMHYECKOU
uHhopMaIMK,  TOJMy4aeMOW W3  pa3HBIX
UCTOYHUKOB




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.:

TEOPETHUUECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 8
1abopaTopHBIC 3aHATHUS 6

[Mpome:xyTouHas arrectanus (1upepeHIUPOBAHHBII 3a4eT)




2.2 TemaTu4yeCcKMil IJIAH U COAEPKAHUE YU€OHOM JUCHUIJINHbBI

Dopmupye
HaumeHnoBan
He pasIeon Conep:xkanue y4eOHOro MmaTepuasa (0CHOBHOE M NPO(eCcCHOHATBHO- § O0bem | MbIe
o TeM OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHSA, IPUKJIATHOA MOAYab UacoB | KOMIIETeH
110701
1 2 3 4
OcCHOBHOE coJIep;KaHue 12
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
OcHOBHOe coepxkaHne 4
Teopernueckoe o0y4yeHnmne 2
CoBpeMeHHass MoOJieldb CTPOCHHS aToma. OJEKTpOHHAs KOH(UTypalus aTroma.
Tema 1.1. Knaccudukaiuys XuMUYIECKHX 3JIEMEHTOB (S-, P-, d-3yieMeHThI). BaeHTHBIE 3JICKTPOHBI.
Crpoenue BalleHTHOCTh. DJIEKTPOHHAs IMPHPOAA XUMHYECKOM CBA3M. DIIEKTPOOTPULATENHLHOCTD.
dTOMOB KoBajeHTHas cBsA3b, €€ Pa3sHOBUAHOCTH W MEXaHM3MbI 00pa3oBaHus (OOMEHHBIA |
XUMUYECKUX = 2
JIOHOPHO-aKIenTopHbIi). MoHHas cBs3b. Metamnuyeckas cBs3b. BojgopojHasi CBS3b.
SJICMCHTOB U | MesxMOIIEKyIAPHBIE B3aMMOIEHCTBHS.
pUpOAid | M3oTombl, OCHOBHOE H BO30OYXKICHHOE COCTOSHHE AaTOMa, THOPHAM3ALMS ATOMHBIX
XUMHUECKOH | onGyranei.
CBA3H IpaKkTHYecKHe 3aHATHS 2 OK 01
Pemenne mpakTUYeCKUX 3aJaHUN HA COCTABJICHHE DJCKTPOHHO-rpadudecKux Gopmy
AIeMEHTOB 1-4 mepuooB.
Pemenne 3amanuii Ha UCIIOJIL30BaHUE XUMHUYECKOM CUMBOJIMKHA U Ha3BaHUM COECIMHEHUMN
M0 HOMEHKJIAType MEXIYHapOJIHOTO COK3a TECOPETHUUYECKONW M MPUKIATHON XUMUU U 2
TPUBHAIBHBIX Ha3BaHUW JJII COCTAaBJICHUS XUMHUYECKUX (OPMYJ JIBYXaTOMHBIX
COCIMHEHUN (OKCHUIOB, CYIb(HUIOB, THUAPUIOB W T.I.) U JPYTUX HEOPTaHUYECKUX
COCIMHEHUN OTJCIbHBIX KJIaCCOB.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01




[Tepunoauueck
UM 3aKOH U
tabmuma .M.
MeunneneeBa

HpaKaneCKne 3aHATUA

OK 02

IIepuonnueckas cucreMa Xumuyeckux 31eMeHToB [[.1. MenneneeBa. Pusnueckuii
cmeici Ilepuonnueckoro 3akona .M. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB B
COOTBETCTBHH C MOJIOKEHNEM XUMHUYECKOTO dJIeMEHTa B lIlepnoanueckon cucreme.
MupoBo33peHuyeckoe n HayyHoe 3HaueHue llepuonnueckoro 3akona /[.11. Menneneena.
[Tpornosel JI.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB

Paznen 2. XuMuveckue peakiuuu

14

Tema 2.1.
Tunel
XUMHUYCCKHUX
peakuuii

OcHoBHOE€ CoACpKaHuC

Teopernueckoe o0yueHune

Knaccudukanus u TUIIbI XUMUYECKUX PEAKIIUI C y4acTUEM HEOPTaHUYECKUX BEILECTB.
KonuuectBeHHbIE OTHOLIEHNS B XUMUN. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacyeTsl 10 YpaBHEHUSAM XMMHUUYECKUX peakuuil. MoJib Kak eIMHUIA KOJIUYECTBA
BemecTsa. MoirsipHas Macca. 3aKOHBI COXPaHEHHs MACChI M DHEPTUU. 3aKOH ABOTrapo.
MoutsipHbIil 00beM ra30B. OTHOCHUTENbHAS IIJIOTHOCTD T'a30B.

IIpakTHyeckune 3aHATHS

CocrapiieHUE ypaBHEHUN peaKIuii COeTMHEHMS, Pa3JI0KEeHUS, 3aMeIIeHUs, OOMEHa.
YpaBHeHuUs peakiuii TopeHusi, HOHHOTO OOMEHa, OKUCIIEHUS-BOCCTAHOBIICHUSI.

Pacuer KoJIMUEeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIUH.
Pacuer koJIMueCTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIUU COSAUHEHUSI, €CJIU OJTHO U3
BEILIECTB JaHO B U30BITKE U/UJIU COACPKUT NMpUMecH. PacueT MaccoBoii Ui 00beMHOM
JIOJIM BBIXOJIa TTPOJIYKTa PEAKIIUKU COCTUHEHUSI OT TEOPETUUECKU BO3MOXKHOTO. Pacuer
00BEMHBIX OTHOIIICHUH Ta30B. PacueT macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOIYKTa
pEeaKInu, €CIM OJIHO U3 BEUIECTB JIaHO B BUJE PACTBOPA C ONPEAEIECHHON MacCOBOU J10M1€i
pacTBOpeHHOTO BemecTBa. Kitaccudukanus v TUTIBI XUMHYECKUX PEAKIUA ¢ y9acTUEM
HEOPraHU4eCcKUX BellecTB. KonnyecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHbBIE
KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKITUH.
Moub Kak €MHUIIA KOJINYeCTBa BellecTBa. MolisipHas Mmacca. 3aKOHbl COXPAHEHUSI MacChl

OK 01




N DHECPTHUH. 3aKoH ABoraz[po. MOJIHpHBIfI 00BeM ra3oB. OTHOCHTEIbHAS IJIOTHOCTH T'a30B.

OcHoBHOE coJep:KaHue

10

Tema 2.2. Teopernueckoe o0yueHue
ONEKTPOTUTH | Teopust H1eKTPOINTHYECKOI AUCCOLHALH. Peakmun HOHHOTo 06MeHa. COCTaBIeHHE
qccKast peakiuii HOHHOrO OOMEHA ITyTEM COCTABJIEHHUS MX ITOJHBIX U COKPAIIEHHBIX HOHHBIX
AUCCOLHMALINA | yhapHEHHIA.
1 HOHHBIN I'maponus coseil. 3HaueHHE THAPOIHM3a B OHOJOTMYECKHX OOMEHHBIX MPOIeccax.
obmeHa [TpuMeHeHre THAPOIN3a B IPOMBIIIIEHHOCTH.
JlaGopaTopHble 3aHATUA OK 01
JlaGopaTopHas pabota «Peakrmu rugponmsa». MccneqoBaHue cpebl pacTBOPOB COJIE, OK 04
00pa30BaHHBIX CUJIBHBIMH M CIA0BIMH MPOTOJIUTAMHU, M UX PEAKIUN C pacTBOpaMu
niesioun v kapoonata HaTpusi. COCTaBJICHHE PEAKIMM THIPOIN3a
JlaGopatopHas paboTa «TUIBI XUMUUECKUX PEAKIIHI.
IIpakTuyeckue 3aHATHS
CocrapiieHuE peakifii MFOHHOTO 0OMEHa MyTeM COCTaBJIECHUS UX MOJHBIX U COKPAIICHHBIX
VOHHBIX YPAaBHEHUM.
KonTpoabHa
CtpoeHue BelecTBa U XUMUYECKUE PEeaKIINU
s1 padora 1
Pa3znen 3. JAucnepcHbie CUCTEMbI
OcHoBHoOe coaep:xaHue
Tema 3.1.
Teopernueckoe o0yueHune
JucnepcHbie
CACTCMBI 1 Hucnepcuble cuctemsbl. Koimonaneie cucteMbl. ICTUHHBIE pacTBOPHI. OK 01
(akTopel uX | PacTBOpeHne Kak (DM3MKO-XMMHYECKHMI mporecc. Pactopsl. CrocoObl MPUTOTOBIEHHS OK 02
YCTOMYHUBOCTH | pacTBOPOB. PacTBOpHMOCTh. MaccoBast 10Js1 PacTBOPEHHOTO BeIIecTBa. lIpenenpHo OK 07

JAOIMMYCTUMBIC KOHILOCHTpAallMKM MW WX HCIOJIB30BAHHEC B  OICHKC AKOJIOTMYECKOM




0€e30IMaCHOCTH.

Knaccudukanus aucnepcHbIX cucTeM 1o coctaBy. CTpoeHHE M (HaKTOPhl YCTOMYUBOCTH
JUCIIEPCHBIX CHCTEM. Pacrio3HaBaHWE MCTHHHBIX PAaCTBOPOB, KOJUIOHMIHBIX PAacTBOPOB U
rpyooaucnepcHbix cucteM. CTpoeHue mulleuibl. PaccenBanue cBeTa mpu MPOXOXKICHUU
CBETOBOTO ITy4YKa Yyepe3 ONTHYCCKH HEOJHOPOAHYIO0 cpeny (3 dexra Tunmans).

WJIM TPUBUAIIBHON HOMEHKJIATypeE.

MexxMmoneKkymsipHble B3auMoaencTBusl. Kpucramnoruaparel. ArperatHble COCTOSIHHS
BEILIECTBA.

Kpucrannmuueckue n aMmopdHble BemecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsl, MIOHHAsI, METaJuInuecKas). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA

OcHoBHOE coJep:KaHue 4
Tema 3.2.
JlaGopaTopHble 3aHATHSA 4
HccnenoBanu
¢ CBOJCTE JlabopaTtopHas pabota «IIpurotoBiieHre pacTBOPOBY.
TMCTIEPCHEIX [IpurotoBieHue pacTBOPOB 3aJJaHHON (MOJISIPHON) KOHIEHTPALUU (C TPAKTUKO- 2
f—— OPUEHTUPOBAHHBIMU BOIIPOCAMH ), ONPEICIICHUE CPEJIbl BOAHBIX PACTBOPOB.
X Jlabopatophas pabota «VccienoBanue JUCTIEPCHBIX CHCTEM.
nneHTHbMKALL [IpuroToBieHNE U U3YYEHHUE CBOMCTB JUCIIEPCHBIX CUCTEM PA3HBIX BUJIOB: CYCIIEH3HH, 9
- AMYJIBCUU, KOJUIOUIHOTO pacTBOpa. CpaBHEHUE CBOMCTB HCTUHHBIX M KOJUIOUIHBIX
pacTBOPOB, BBISIBJIEHUE OCHOBHBIX PAa3IUYHIl MEXIY HUMU.
Pa3znean 4. CrtpoeHue ¥ CBOMCTBA HEOPIrAaHUYECKHUX BelIEeCTB 12
Tema 4.1.
OcHoBHOE coaep:xaHue 4
Knaccuduxanu
s
’ Teopernueckoe o0yueHnue 2
HOMEHKJIaTyp
a u ctpoenne | [Ipenmer HeopraHWnYeCcKol XUMUU. B3auMOCBSI3b HEOPraHUYECKUX BEUIECTB.
Heopranudeck | Kmaccudukanus Heoprannueckux Bemiects. [IpocTbie u cioxHbie BemecTBa. OCHOBHbBIE
UX BEIIECTB KJIACCHI CJIOKHBIX BEIIECTB (OKCUIBI, THIPOKCHUIBI, KUCIIOTHI, coyn). Homenknatypa u
HA3BaHUE HEOPTAaHMYECKUX BEIIECTB UCXOS U3 UX XUMUUYECKOU (HOPMYITBI HITH
COCTaBJICHHE XUMUYECKOH (hOPMYJIIbI UCXO/ISl U3 HA3BAHMS BEIIECTBA MO0 MEKyHAPOIHON 9




OT THUIIA KpHCT&JIHPI‘IGCKOﬁ PCUICTKU. HpI/I‘II/IHBI MHOI‘OO6p8.31/I$I BCIICCTB.
COBpCMCHHBIe MNpCaAcCTaBJICHUA O CTPOCHUU TBCPABIX, ) KUIKUX U F33006p33HI>IX BCHICCTB.
>KI/II[KI/IC KpUCTAaJIbI.

IIpakTnyeckue 3aHATHS

Pemenne 3a1a4 Ha pacdeT MaccoBO J10JIM (MacChl) XAMUYECKOTO JICMEHTA

(coenuHeHus) B MoJieKyJie (cMecn). PelieHne mpakTuuecKux 3aJlanuii mo OK 01
Kiaccu(ukay, HOMEHKIAType U XUMHIESCKUM (hOopMysiaM HEOPTaHUIECKUX BEIIECTB OK 02
Pa3JIMYHBIX KJIACCOB (HA3BIBATh U COCTABIIATH (POPMYJIbI XUMUYECKUX BEIIECTB,
OMpEeNeNATh NPUHAJIC)KHOCTD K KJIacCy).
Tema 4.2. OcHOBHOE coaep:xaHue
dusnke-
xuMuueckue | 1€OPETHYECKoe 00yueHue
CBOMCTBA Metamnel. OOmue ¢u3uyeckue W XUMHYECKHME CBOMCTBa MeTauioB. (CrocoObl OK 01
HeopraHpyeck | [OJyY€HHUs.. 3HAYCHHE METAUIOB M HEMETAUIOB B TIPUPOJC U IKU3HEICATEIHHOCTH OK 02
UX BEIIECTB yeyioBeka W opranu3mMoB. Koppos3usi MeTamioB: BHJIIBI KOPPO3UH, CIOCOOBI 3alUTHI

MeTayuioB OT Kopposuu. Hemetamnel. OOmme ¢u3nUeckue M XMMHYECKHUE CBOMCTBA
HeMeTauioB. TunuyHbie cBoWcTBa MetauioB [Y- YII rpymn. Knaccudukamms wu
HOMEHKJIaTypa COeAMHEHUN HeMeTauioB. KpyroBopoThl OHWOT€HHBIX JJIIEMEHTOB B

MIpUPOJIE.

XVWMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BellecTB (OKCUIOB,
TUAPOKCHUJIOB, KUCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB IMPOCTHIX
BEILECTB, BOAOPOJHBIX COEJMHEHUH, BBICIIUX OKCUAOB U TUAPOKCHJIOB.

IIpakTHyeckune 3aHATHS

CocraBieHue yYpaBHEHUN XUMHUYECKMX PEAKIUMHA C YYacTUEM IPOCTBIX U CIOKHBIX
HEOPTraHWYECKUX BEIECTB: OKCHIOB METAJJIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCIOT, OCHOBAaHMW M aM(pOTEPHBIX THAPOKCHAOB, HEOPTraHMUYECKHUX
COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.




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

JlabopaTopHble 3aHATHA

JlabopaTtopHas pabora «CBOHCTBa METAJIIOB U HEMETAJIJIOBY.

HccnenoBanne GU3MUECKUNX U XUMUYECKHX CBOWCTB METAJIOB M HEMETAJUIOB. PerieHue
AKCIEPUMEHTANIbHBIX 33Ja4 [0 CBOWCTBAM XHMMHUYECKHM CBOICTBAM METaNIOB U
HEMETAJJIOB, 110 PACIIO3HABAHUIO U MOJYYEHHUIO COCTUHEHNN METAJUIOB U HEMETAJLIOB.

Kounrpoubnas .
CBoiiCTBa HEOPraHUYECKHUX BEIIECTB
padora 2
Pazien 5. KI/IHeTI/quCKHe Y TEPMOJANHAMUYECKUE 3aKOHOMEPHOCTHU MTPOTEKAHMSI XUMUYECKHUX
peaxkuui
OCHOBHOE COJICpKAHUE
Teopernueckoe o0yueHune
Tema 5.1. Xumnueckue peakiuu. Kinaccudukaius XuMHUECKUX peakiuii: mo GpazoBomy cocTaBy
Kunernueckue| (rOMOTe€HHBIE U TETEPOTCHHBIE), TIO UCIIOIB30BAHUIO KaTaln3aTopa (KaTaTlMTUYECKUE U
3aKOHOMEPHOC | HEKATATUTUYECKUE).
TH npotekanusi CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbBIX (PaKTOPOB: MPUPObI PEATUPYIOITUX
XUMHUYECKUX | BEIIECTB, KOHIIEHTPAIUU PEearupyrolux BenecTs, TemnepaTtypsl (mpasuio Baut-T'odda),
peakiui IJIOIIA/IA PEAKIIMOHHON TOBEPXHOCTH, HAIMUUS KaTalu3aTopa. Poibs kaTann3atopoB B OK 01
MPUPOJIC U MPOMBIITUICHHOM IPOU3BOJICTBE. OK 02

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

JlabopaTopHasi padora

1. JlabopatopHas pabota «OrmpeaeneHue 3aBUCUMOCTH CKOPOCTH pEakIuu  OT
KOHIICHTpAIlMU PpEearupymoIux BemecTB». lccaemoBaHne 3aBUCHMOCTH CKOPOCTH
peaknuu OT KOHIeHTparuu. OmnpenesieHne KOHCTaHThl CKOPOCTH PEaKIMK rpaduuecKuM
METOJIOM.

Pemenne mpakTHKO-OpHEHTUPOBAHHBIX 3aJlaHWK Ha aHaiau3 (HaKTOPOB, BIMSIONIUX Ha
W3MECHEHHUE CKOPOCTH XMMHYECKOW PEaKIIHH.




OcCHOBHOE coJIep;KaHue

Teopernueckoe o0yuenme 1
Knaccudukanus XUMHUYECKUX pEaKLUUi: MO TermaoBoMy 3(dexTy (3K30TepMHUUYECKUE,
AHAOTEPMUYECKHUE), TT0 oOpaTuMOocTH (0OpaTuMbie B HeoOpaTumbie). TertoBbie 3 (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 | CO3JaHHs ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOLIECCOB.
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 pabota «/3ydeHne BIUSHUS pa3IMYHbIX (PAKTOPOB HA CMELIEHUE
PaBHOBEeCHE | XUMHYECKOTO paBHOBeCHs». McciienoBaHNe BIUSHUS U3MEHEHHS KOHIICHTPAIIUH
XUMHUYECKUX | BEIIECTB, PEAKIIMU CPEIbl U TEMIIEPATypPhl HA CMEIICHHE XUMUYECKOIO PAaBHOBECHS.
peakmuu CpaBHEHHE MTOIYYEHHBIX PE3YJIBTATOB C TEOPETUYECKH IIPOTHO3UPYEMBIMHU HA OCHOBE 9
npunuuna Jle [larenbe.
Pelienrie mpakTUKO-OpUEHTUPOBAHHBIX 33/IaHUI Ha puMeHeHre npuHiumna Jle-Ilarense
JUIS. HAXOXKJEHUS HAIIPaBIICHUS] CMEIICHUSI PAaBHOBECHS] XMMHUUYECKON pEaKkluu M aHAIIN3
(akTOpOB, BIUSIOMIMX HA CMEIIEHHE XMMHUUECKOTO PABHOBECHSI.
ITpodeccnoHAIBLHO-OPUEHTHPOBAHHOE CO/IePKaHue (COlepKaAHNe TPUKJIATHOTO MOTYJIs)
Pasnea 6. Xumus B ObITY M IPOU3BOJACTBEHHOM AeATEIbHOCTH YeJI0BEKA 2
Tema 6.1. IIpakTH4Yeckue 3aHATHS 2 OK 01




XUMUS B OBITY

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

OK 02

CTPYKTYPHBIX (OpPMYJI OpPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB, HCIOJB3Yys HX
Ha3BaHUs MO CHCTeMaTHYecKol HoMeHKiatype. Pacuersl mnpocrteiimeit Qgopmyiibl
OpraHUYeCcKON MOJIEKYJIbI, UCXO/ISl U3 3JIEMEHTHOTO cocTana (B %).

u JeSATEILHOCTH YEJIOBEKa, CBA3aHHAas C epepadOTKOM BEIIECTB; MOUCK U aHAJIN3 2 OK 04
MIPOU3BOJICTBE | XUMUYECKON MH(GOPMAIIUHU U3 PA3IMYHBIX UICTOYHUKOB (Hay4yHas ¥ y4eOHO-Hay4Hasl OK 07
HHOM JUTEpaTypa, CpeacTBa MaccoBoi uHpopManuu, cetb UutepHet u npyrue). Keiceor (¢ K 1.1
NEATEILHOCTH | ydeToM Oyayuieit mpodeccuoHaabHOM 1eITebHOCTH) Ha aHalIu3 UHPOpMaIIUU O
YeJI0BeKa IIPOU3BOJICTBEHHOM I€ATEIbHOCTH YEJIOBEKA, CBA3AHHOU C epepabOoTKON U MOJyYeHUEM
BEIIECTB, a TAKXKE C IKOJIOTHYECKON 0€30MaCHOCTHIO.
3amura keiica: IlpeacraBieHue pe3yJbTaTOB pEIIEHUS KEHCOB (BBICTYIUIEHHE C
MIpe3CHTaIUEH )
Paznen 7. CTpoeHne M CBOHCTBA OPraHNYeCKHX BELIECTB 18
OcHOBHOE coep:KaHue 4
Teopernueckoe o0yuenue 2
Tema 7.1. [Ipenver opraHnYecKOM XHWMHHU. B3auMOCBSI3b HEOPraHWYECKUMX W OPTraHUYECKUX
Knaccuukauu | gemecrs. Xumuueckoe CTpOEHHE KaK MOPSAI0K COSTMHECHHSI aTOMOB B MOJICKYJIE COTJIACHO
A, CTPOCHUC M | px payieHTHOCTH. OCHOBHBIC TIOJIOKCHUS TCOPHH XMMHUYCCKOTO CTPOCHUS OPTaHUYECKHX
HOMCHKJIATYD | coenuuenuii  A.M. bytiaepoBa. VYTIVIEpOAHBIH CKEJET OPraHUYECKOW MOJICKYJIBI.
a MonekynsipHbie U CTPYKTYpHBIEC (pa3BEepHYTHIE, COKPAIIICHHbIE) XUMUYECKUE (DOPMYIIBI. 9
OPraHuvCCKH | 33prCHMOCTh CBOWCTB BEHICCTB OT XHMHYECKOI'O CTPOCHHS MOJieKys. M3omepus wu OK 01
X BCIICCTB u30Mepbl  (CTPYKTypHas, reoMmeTrpudeckas  (muc-TpaHc-uzomepus).  KpaTHOCTh K 1.1
xumudeckon cBszu. [lonsitue o dyHkunoHanpHOU rpynme. [IpuHIuUNb Kiaccupukammm K 1'2
OpraHMYECKUX  COeNMHEHHMH. MexnyHapoaHas  HOMEHKJIATypa W MPUHIIMIIBI '
HOMEHKJIATYPbI OPraHUYeCKIX COCTMHEHUII.
IIpakTH4Yeckue 3aHATHSA 2
Homenkmatypa OpraHMYecKWX COEAMHEHHUW OTIENBHBIX KIAcCOB (HACHILIICHHBIE,
HEHACHIIIICHHBIE W apOMAaTHUYECKHE YTJIEBOJOPOJbI, CIUPTHI, (HEHOIBI, AallbJCTHIBI,
KEeTOHBI, KapOOHOBBIE KHCIOTHI U JAp.) CocTaBleHHE TMONHBIX U COKPAIIEHHBIX 9




Tema 7.2.
CBoiicTBa
OpraHuyvecKu
X COCIMHEHUM

OcHOBHOE coaepxaHue

12

TeopeTquCKoe oﬁyqeﬂue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUW OTICIbHBIX KJIACCOB
(0cOOEHHOCTH KJIaCCU(UKALMK U HOMEHKJIATYpPbl BHYTPH KJlacca; TOMOJOTUYECKUAN Pl U
obmast dopmyna; m3omepwusi; (PU3NUECKHE CBOWCTBA, XUMHUYECKHE CBOWCTBA; CIIOCOOBI
NOJIYYEeHHUS]):

- HIOPCACIBbHBIC YTJICBOAOPOILI. FopeHHe MCTaHa KaK OJHWMH HN3 OCHOBHBLIX HMCTOYHHKOB
TCILJIa B IIPOMBIIIIJICHHOCTHU U 6I>ITy. CBoiicTBa IMPUPOAHBIX YITICBOAOPOIAOB, HAXOXKICHHUC
B ITpUPOAC U IIPUMCHCHUC AJIKAHOB,

- HENpenesbHbIE W apoOMaTWYeCKue YyrieBonopoAsl. IlommMepusanms sTuineHa Kak
OCHOBHOE€ HAIIPABJICHUE €ro MCIOJIb30BaHUA. [ OopeHue anerusieHa Kak HCTOYHMK
BBICOKOTEMIEPATYPHOTO INIAMEHH ISl CBAPKU U PE3KH METAJLIOB;

- KACJIOPOACOJAEPKALUE COEAMHEHUS (CIUPTHI U MPOCThIE 3PUPHI, (DEHONBI, aTbAETU]IBI U
KETOHbI, KapOOHOBBIE KHCIOTHI W HX Mpou3BOAHBIE). IIpakTHueckoe mNpUMeHEeHHe
ATWIEHIJIMKONS, [iMiepuHa, ¢eHona. IlpuMenenue ¢opmanbaernaa, aneTanbIeruia,
YKCYCHOM KHCIOTBI. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moroliye cBOWCTBa
MBLJIa; a30TCOJAEpKAILUE COSAMHEHUsI (AMUHBI U aMUHOKHCIIOTHI, OEJIKH).

IIpakTH4yeckue 3aHATHS

OK 01

OK 02
OK 04
[IK 1.2

Pemenue nemnoyek npeBpaiieHuii Ha TeHETUYECKYIO CBSI3b MEXKY KJIaCCaMHU
OPTaHUYECKUX COCIMHECHUN C COCTABJICHUEM HAa3BaHUM OPTaHUYECKUX COCIUHECHUU 110
TPUBHAIBHON WJIM MEKIYHAPOIHON CUCTEMATHUYECKON HOMEHKIIAType. Pemenne
pACUETHBIX 3aJ1a4 110 YPABHEHUSIM PEAKIIUI C yYaCTUEM OPTaHUYECKUX BEIIECTB.

JlabopaTopHble 3aHATUSA

JlaGoparopHas paboTta «IlosydueHue FTUICHA U U3YUYEHHUE €T0 CBOMCTRBY.

[Tony4yenue >TusIeHa U3 3TaHOJIA B TAOOPATOPUU U U3YUYEHUE €T0 (PU3UUECKUX U
XUMHUUYECKUX CBOMCTB. COCTaBIIEHUE PEAKIUI MPUCOETUHEHHS M OKUCIICHUS Ha IPUMEPE
sTUJIeHA. PellleHne pacueTHbIX 3a/1ay ¢ UCIIOIb30BaHUEM INIOTHOCTH Ta30B 10 BOJOPOY U

BO3JIYXY.




Tema 7.3.

OCHOBHOE cOEpKaHNE

Opranuueckue
BELICCTBA B TeopeTnueckoe 00yueHue
KUBHENIEATEIh buooprannueckue coenuHenus. [IpuMenenne u Ouonoruyeckas pojb YIJIeBOJOB.
HOCTH OxuciieHre yrieBoI0B — UCTOYHUK PHEPTUU JKUBBIX OpraHu3MoB. O0IacTH MpUMEHEHUS
YeJioBeKa. amuHOKucHOT. [lpeBpaiienus O€NKOB MUIM B opraHu3Me. buonorudeckue QyHKIUU OK 01
ITpomsBoxcTBo | OenkoB. buonornueckue QyHkuuu xkupoB. Posib opraHMueckod XUMHU B pEIICHHH OK 02
¥ [IPMMEHEHNE | IPO0JIEM MUILEBOH 0€30IaCHOCTH. OK 04
OPTraHUYECKUX HyxknenHoBble KHCIOTBL: cocTaB U crpoeHue. CrtpoeHue HykineoTuaoB. CocTaB IIK 1.1
BEIIIECTB B HykJenHoBbIX kuciot (JIHK, PHK).
npomMbInuieHHO| [IpakTHYecKHe 3aHATHSA
CTH Pemenre mpakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUH 110 COCTABJIICHUIO XUMHUCCKUX PEaKIIAA,
OTpaXaIOMUX XUMUYECKYI0 aKTUBHOCTh OPTaHUYECKUX COCTMHEHUN B PA3IMIHBIX CpelIax 2
(IpUPOIHBIX, OMOJIOTMYECKUX, TEXHOTEHHBIX).
Pa3nen 8. KauecTBeHHbIE peakunu 00HAPY:KeHUS] HEOPTAHMYECKUX U OPraHMYeCKUX BellecTB 10
OcHOBHOE coep:kaHue 2
Tema 8.1. JlabopaTopHble 3aHATUA 2
D6HapyxeHue
HeOpraHUHYecK JlabopaTopHas pabota «AHaJmTI/IquKHe pEeaKkli aHHOHOBY.
X KaTHoHOR | | IPOBEIEHHE KAYECTBEHHBIX PEAKIIMHI, HCIIOIBb3YEMbIX JJIi OOHAPYKEHHS AHUOHOB: 9
1 AHVIOHOB kapOoHara, ocdara, cynbdara, cynbbuaa, HUTpaTa, XJaopuaa u ap. Onucanue
HaO0JII0/TaeMBIX SIBJICHHI M COCTaBJICHNE XUMHUCCKUX PEAKIIHM. OK 01
Tema 8.2. OcHoOBHOE coJiep:KaHue 6
Oonapyxenue | JlabopaTopHblie 3aHATHS
OPTaHUICCKUX | JTaGopaTopHas pabora «KauecTBEHHBIN aHAIN3 OPraHUYECKMX COETUHEHMUI 110
BCILICCTB (YHKIHMOHAIBHEIM Ipymnam». IIpoBeneHre KaUeCTBEHHBIX PEAKIIUM, UCIIONIB3YEMBIX IS
OTACIBHBIX pacro3HaBaHMsI OPTaHMYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB IO (PYHKIIMOHAIBHBIM 2
KJIACCOB C

rpynmnam: Ha IpuMepe CIUPTOB U (PEHOJIOB, allbIETUIOB.




HMCITIOJIB30BAHUCN

Ha6opaT0pHa;1 pa60Ta «KauecTBeHHBIE PCaKu Ha OTACIBbHBIC KJIIACCbl OPraHUYCCKHX

KaueCTBEHHBIX | coeMMHEHU». [[poBeieHne KaueCTBEHHBIX PEAKITNi, UCIOIBb3YEMBIX ISl PACTIO3HABAHUS
peaKxIuii OPTaHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB MO (YHKIIMOHATIBHBIM TPYyTIIaM: Ha IPUMEpe 2

AMUHOKHCIIOT U KapOOHOBBIX KUCIIOT, CIIUPTOB U (DEHOJIOB, alIbACTUIOB U KETOHOB.
Onucanue HaOIIOIAEMBIX SIBJICHUI U COCTABJICHUE XUMHUUECKHX PEaKIIH.
IIpakTnyeckue 3aHATHS 2
Ka‘-IeCTBeHHVBIe peaKiuu, XapakTepHbIe ISl OTACIbHBIX KJIACCOB OPraHMUECKUX 1
COCTUHCHUA

KonTtpomnbHas CTOVKT . 1

pabora 3 PYKTypa 1 CBOMCTBa OPraHUYECKUX BEIICCTB

Paznen 9. HccienoBanue 1 XuMHYEeCKUI aHAJIU3 00bEKTOB OHOChephI 14
OcHoBHOe cojepkaHue 4
JlaGopaTopHble 3aHATHSA 2
JlabopaTopHas padota «OCHOBBI Ta0OPATOPHON MPAKTHUKI.

Tema 9.1. JlaGoparopHasi mocyaa U XMUMHUECKHUE peakTUBbl. OCHOBHbIE J1a0OpATOPHBIE ONIEPAIIH. 9

OCHOBBI JlabopaTopHoe obopyaoBanue. TexHuka 0€30MMacCHOCTH U MpaBuiia paboThI (MMOBECHNS) B

naGopaTopHoii | 1a00paTopuu. OK 01

IPaKTHKH B IIpakTuyeckue 3aHATHS K 4.5

NMPO(ECCHORAN| ByronHenne THIOBBIX PACYETOB 10 TEMATHKE DKCIIEPAMEHTA (BBIXOJ MPOYKTa PEaKLH, '

bHbIX Macca HaBeCKH, 00beM pacTBoputelis). OOpaboTKa TaHHBIX, aHAIU3 M OLIEHKA MX

abOPATOPHSIX | 110croBepHOCTH (BHIYMCICHHE CPEIHETO 3HAYCHHS SKCIEPUMEHTAIBHBIX IAHHBIX, )
MOTPENIHOCTH).
[IpencraBienue pe3yabTaTOB SKCIIEPUMEHTA B pa3inuHOl dhopme (Tabiuiia, rpaduk,
OTYET, TOKJIAJ, IPE3CHTALIHS).

Tema 9.2. OcHoOBHOE coep:xaHue 6

XUMHUYECKAN

Teopernueckoe o0yueHue




aHaju3 npoo
BOJIBI

Knaccuduxkanus npo0 BoAbI 10 BUAY U HA3HAUYCHUIO, UCXO/IS U3 €€ XMMHUYECKOTO
coctaBa. OpraHoJieNITHYECKUE CBOMCTRA (3arax, MpO3pavyHOCTh, IBETHOCTb, MyTHOCTbD)
BOJbl. KHCIIOTHOCTD U 1IEI0YHOCTH BOJIBI. pH cpesibl M METOIbI €€ OIpeIesICHuUS.
2KecTkocTh BOJIbI M METOABI €€ onpeaeneHuss. CylHOCTh METOIa TUTPOBaHMS. Buibl
YKECTKOCTHU BOJIbI (BpeMEHHasl U OCTOsIHHAS ). JKeCTKOCTh BOJIbI KaK MPUYKMHA BBINAICHUS
0CaJIKOB WK 00pa30BaHUs COJICOTIONKECHHM, UMEIOLINX MECTO B OBITY U Ha
IIPOU3BOJICTBE.

CocraB coJieid, BbI3BIBAIOIINX )KECTKOCTh BOJbI. XMMUUYECKUE MPOIIECCHI, YCTPAHSIONIUE
YKECTKOCTh BOJIbl. Y PaBHEHUS XUMHUECKUX PEAKIINM, MILTIOCTPUPYIOIINX MPOLECCHI,
MPOUCXOJIAIINE MPU YCTPAHEHUH JKECTKOCTHU. Y CTpPaHEHHUE BPEMEHHOMN KECTKOCTH
OBITOBBIMH M XUMHYECKUMH crioco0amu. CriocoObl yCTpaHEHUsI TOCTOSIHHOM JKECTKOCTH.

OK 01
OK 02
OK 07
IK 1.1
[IK 1.2

IIpakTuyeckue 3aHATHS

CriocoObl BbIpa)KeHUs KOHIIEHTPALMK PACTBOPOB: MaccoBas J10Ji1 pACTBOPEHHOTO
BEILIECTBA, MOJISIPHAS U MOJISUIbHAS KOHIIEHTpauuu. TuTp pactBopa. Pemenue npakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA pacyeT KOHLUEHTPALMM 3arpsA3HIOIINX
BEIECTB U UX CPAaBHEHUE C MPeeTpHO JonycTUMbIMU KoHIIeHTpauusaMu (I1IJ1K).

JlabopaTopHble 3aHATHSA

HccnenoBanre XUMUYECKOTO COCTaBa MPoO BOJIBI.

JlabopartopHas padota «OmnpeiesieHne JKeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHSHUS».
CrocoObl ycTpaHEHHUsI BCEX BUJIOB KECTKOCTH B 3aBUCMMOCTH OT COCTaBa COJIei
JKECTKOCTH. PellleHne 3KCIepuMEHTAIBHOM 3a/1a4M Ha BBISIBIICHUE BPEMEHHOU U
MOCTOSTHHOM KEeCTKOCTH BOJIbl. OLIEHKA BEPOSTHOCTU YCTPAHEHUS BCEX BUJIOB KECTKOCTH
B JIOMAITHUX YCJIOBUSIX.

Tema 9.3.
XHUMHUYECKUHU
aHaJIu3 Mpoo
ITOYBBI

OcHoOBHOE coaep:xaHue

IpakTnyeckue 3aHATHS

O6nactu Ha3HaUYeHUsI (PUMEHEHHS) TTIOYBBI, UCXO/IS1 U3 KAUECTBEHHOTO U
KOJIMYECTBEHHOI'0 COCTaBa. AHAJIN3 HOPMAaTUBHOM JTOKYMEHTALIUH.
PoJib HEOpraHMYECKUX BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YIydIIUTEIeH

OK 01
OK 02
OK 07
IK 1.1




nouBbl. CocTan MHHCPAJIbHBIX yI[06pCHI/If/'I " UX IPUMCHCHHC B 3aBUCMMOCTH OT COCTaBa
ITOYBLI U €C PA3HOBUIHOCTH.

JlaGopaTopHble 3aHATUA

JlabopaTtopHas pabdota «Onpenenenre pH BOAHON BBITSKKU TMOYBBI, €€ KUCIOTHOCTH U
nieJIOYHOCTUY. VccnenoBanrue BOJHBIX BBITSKEK 0Opa3IlOB TOTOBBIX MOYBEHHBIX CMECEH
(mnmst  pa3Hbix THOOB pacteHui). Omnpenenenne pH MOYBBI € MCHOJIB30BAaHUEM
uHAUKaTopoB. OIEHKa TUIOB IMOYB B MIPEACTABICHHBIX 00pa3iax (CHIbHOKHCIIAS, KICIIas,
cinaboKucias, HeUTpaabHas, eI04Hast).

IIpome:xxkyTO4YHas aTTecTANUA N0 AUCHUILINHE ( U PepeHIITUPOBAHHBIN 324eT)

Bcero

88




3. YCJIOBHS PEAJIM3AIIMNA ITPOT'PAMMBI YUEBHOM
JAUCHUIIJINHBI
3.1. TpeGoBanuss K MHHHUMAJIBHOMY  MATEPHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10
Jns peanuzanuyd TpOrpaMmbl  AUCIHUIUIMHBI JIOJDKHBI  OBITH MPETyCMOTPEHBI
CJIEIYIOUTUE CTICIIMANIbHBIC TOMEIICHUS: YUYCOHBI KAOMHET XUMUU W/WIIH y4eOHOM
XUMHUYECKO J1abopaTopuu

O6opynoBanne yuyeOHOro kaOmHera (HArJISIAHbIE MOCOOMS): HaOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX PEUIETOK,
KOJUIGKIIUA TPOCTBIX M CIIOXKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJHUMEPOB;
KOJUIEKIIMSI TOPHBIX TIOPOJI W MUHEpaioB, Tabnuia MeHeneeBa, ydeOHbIE
¢bunbMbl, TMPPOBEIE 00pa30BATENbHBIE PECYPCHI.

Texnunueckue cpeacrsa o00y4YyeHHMsl: KOMIIBIOTEp C  YCTPOWCTBamMu
BOCIIPOU3BEAEHUA 3BYKa, IMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C HKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP 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, PEe3MHOBBIE MPOOKH, (POHAPHUKH,
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, Mapiid, YacOBblE€ CTEKJa, O3JIEKTPOIUIMTKH, JabOpaTOpHbIE
IITATUBBI, CIUPTOBBIE TOPEIKHU, CIUYKH, OPUOOp JJisI MOJy4eHHs Ta30oB (WU
npoOupKa C ra300TBOJHOM TPYOKOil), AepKaTeiau Ijsi MPOOMPOK, CKISHKH JUIs
XpaHEHUs] PEaKTUBOB, pa3fAaTOUyHbIe JIOTKU; xuMuyeckue crakansl (50, 100 u 200
MJT); IIMATENW; MUHIETHI; TUTEIbHbIE IUMIBI, CEKYHAOMEPHI (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
u 100 Mi); uHOUKATOpHBIE MOJOCKM sl omnpeneneHus pH u cranmaprtHas
WHUKATOPHAs IIKaja; yHUBEPCAIbHBIN MHAUKATOP; uneTku Ha 1, 10, 50 mu (wim
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. HNudopmanuonHoe odecnevyeHue pean3anum NporpaMmsl

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 knace. Yrinyonennsiit ypoBens: yueonuk / O. C. I'abpuensn, U. T

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



I[OHOJIHHTG.]ILHLIQ HCTOYHHUKMU:

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

http://znanium.com — 9BC «3Hanmym»
http://e.lanbook.com — IBC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCLHUTIIMHBI

KoHnTponb u oueHka pe3ynbratoB o0ydeHHs ocyuiectBisiercss KoHTpoas u
OLICHKA pEe3yJbTaTOB OOY4YEHHs OCYHIECTBISIETCS MPENOJaBaTeiIeM B Ipolecce
IPOBEJCHUS NMPAKTUYECKUX 3aHITUA U JIaDOpaTOpHBIX pabOT, TECTUPOBAHUSA, a
Tak)K€ BBITIOJHEHHS] OOYYaIOIMMUCS WHANBUAYAIbHBIX 33JaHUN, MPOEKTOB,
uccienoBaHui. Pe3ynbpTaThl 00y4eHHUs! ONMpPENEIaIOT, YTO OOy4YaroMIMeCs JOJKHBI
3HaTbh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUH U3YUEHUS! TUCIUIUINHBI.

Jnst hopMHUpoOBaHUs, KOHTPOJISI M OLICHKU PE3YJIbTaTOB OCBOCHHS y4EOHOM
JUCLMIUIMHBI UCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPOINPUSATHI, IPEACTABIAIONIAsT
co00Ol KOMILJIEKC YYE€OHBIX MEpPOINPUATUH, COIJIAaCOBaHHBIX C PE3YJIbTaTaMH
oOyuenus u copmynupoBanHbix ¢ yderoM @OI'OC COO (mpenmeTHbIE
pe3ynbTathl 1o auctumiarae) u @I'OC CIIO.

Monayas /
Ne PesyabraTt 00yuenus OueHo4yHbIe MEPONIPUATHUSA OK
Pazgen / Tema
I
1 | Pa3nen 1. ®opmyaupoBaTh 6a30BbIE
OcHoBbI NOHATHUS U 3aKOHBI XMMHMHU
CTPOCHHS
BellecTBa
1.1 | Ctpoenue CocTaBnATh XUMHUYECKHE 1. Tect «CtpoeHue aTOMOB OK 01
aTOMOB (bopMyJIBl COeMHEHUH B XUMHUYECKUX 3JIEMEHTOB U IPUPOJIA
XUMHUYECKHUX COOTBETCTBHUH CO CTETIEHbIO | XUMUYECKOU CBSI3U.
3JIEMEHTOB U OKHCJIEHUS XUMHUYECKUX
npupoa 3JIEMEHTOB, UCXO/IS U3
XUMHUYECKON BaJICHTHOCTHU U
CBS3U ANEKTPOOTPHULIATETBHOCTH
1.2 | [lepuoanuecku | XapakTepru30BaTh IIpakTHKO-OPUEHTUPOBAHHBIE OK 01
1 3aKOH U XUMHUYECKHE IEMEHTHI B TEOPETUUECKHE 3a/laHus Ha OK 02
tabmuna .M. | cooTBETCTBUHU C UX XapaKTepU3aLUI0 XUMHUECKUX



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

Menaeneena IIOJIO)KEHUEM B AJIEMEHTOB: «MeTan4yecKue /

MEPUOINYECKON CUCTEME HEMETAJNIMYECKHUE CBOMCTBA,

XUMHUYECKUX HJIEMEHTOB AIEKTPOOTPHUIIATEIILHOCTD U

J.1. Menneneesa CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKEHUEM B ITEPUOANYECKON
CHUCTEME XMMUYECKUX AJIEMEHTOB
JI.1. MenneneeBay.

2 | Paznea 2. Konrtpoabnas padora KonTtpoubnas pa6ora «CtpoeHue
Xumuueckue | «CTpoeHue BelecTBa U BellleCTBA U XUMHYECKHe
peakiumn XHUMHYECKHEe PeakIun» peakuum»

2.1 | Tumel 1. 3a1auM Ha COCTABIICHUE 2. 3a1aum Ha COCTaBIICHUE OK 01
XUMHYECKUX YPaBHEHUH PEAKLIUN: YPaBHCHHI peaKIIHii:
peaKImii - COCIMHEHUS, 3aMenleHus, | -~ COCAMHCHHA, 3aMCIICHU,

pasnoxeHusi, o0OMeHa u pasioxeHusi, oOMeHa
peakuuii3aiayu Ha pacuer 3. 3amaum Ha pacyer
KOJIMYECTBEHHBIX KOJIMYECTBEHHBIX XapaKTEPUCTUK
XapaKTEPUCTUK MPOIYKTA NPOJTyKTa pCaKUK COCTUHCHHUS,
peaKIuy COeIMHEHNS; MacCOBOM WM 00bEMHOM 101U
MacCOBOMU WJIH 0ObEMHOM BBRIXOJIa IIPOAYKTA PCAKINH

JIOJTH BBIXO/1A TIPOTYKTA COEIMHEHUS OT TEOPETUUECKHU
PEeaKIIHU COCIUHEHHS OT BO3MOKHOI'0, 00BEMHBIX OTHOIIEHHI
TEOPETUYECKHA BO3MOXKHOr0; | I'a30B; KOJIMIECTBCHHBIX
00BEMHBIX OTHOLLICHUN XapaKTEPUCTUK UCXOJIHBIX BEIIECTB
ra3oB; KOJHMYCCTBCHHBIX U TIPOTYKTOB PCAKINHA; MACChI
XapaKTEePUCTHK HCXOIHBIX (00BEM, KOJTMUECTBO BEIECTBA)
BEIIECTB M MPOTYKTOB MPOJIYKTa PEaKlMH, €CIU OJIHO U3
peaxiuu; Maccol (00beM, BEIIECTB JIaHO B BHJIE PacTBOPA C
KOJIMYECTBO BEIECTBA) OIIPENEIEHHON MacCOBOW J101EN
MPOAYKTa PEaKLMH, €CIU PacTBOPEHHOTO BEIIECTBA.

OJIHO U3 BEIECTB JIaHO B

BH/JIE PACTBOpA C

ONpEeAEICHHON MacCOBOM

JI0JIEl paCTBOPEHHOTO

BELIECTBA.

2.2 | Dnextponutny | COCTaBIATh YpaBHEHUS 1. JTabopatopnas pabora «Peakmuun | OK 01
eckast XUMUYECKUX PEaKIUU TUAPOITU3a».

JTUCCOLMAlUs | MOHHOTO OOMeHa C 2. JJaboparopHast pabora «Twurb
Y MOHHBIN y4acTHEM HEOPTaHUYECKUX | XMMHUYECKUX PEaKIIHi.
oOMeH BEIIECTB

3 | Pa3ngen 3.
| P S— HccaenoBarsb qucnepcHbie
CHCTEMBI CHETEMDI

3.1 | ucnepcHbie Paznuuars ucTuHHBIE 1. TIpakTUKO-OpUEHTHUPOBAHHBIC
CHUCTEMBI U pacTBOPBI, KOJUIOUHBIE pacueTHsle 3a1aHus Ha qucniepcHeie | OK 01

(baxTops! UX
YCTONYMBOCTH

pacTBOpHI U
rpy0oaKCIIEpCHBIE CHCTEMBI

CUCTCMBI, UCITOJIB3YCMBIC B OBITOBOM
u HpOPI3BO)ICTBGHHOI>i JACATCIbHOCTH




Ha OCHOBE XMMUYECKOT O
9KCIIEPUMEHTA

YCJIO0BCKa.

3.2 UccnenoBanue | MccnenoBath hu3uko- JlaGoparopHas paboTa OK 01
CBOMCTB XMMHUYECKHE CBOKCTBA - IlpuroToBieHre pacTBOPOB;
Z[I/ICHepCHBIX Pa3JIMIHBIX BUI0OB - HCCJ’ICI{OBaHI/Ie JUCIIEPCHBIX
CUCTEM JUCIICPCHBIX CUCTEM CHCTCM.
4 Pa3nen 4. HccnenoBars ctpoenue u | KonTpoabHast padora «CBoiicTBa
Crpoenue u CBOliCTBa HEOPraHM4YeCKMX BelleCcTB»
cBOiicTBa HEOPraHUYeCKHX BellecTB
HeopraHuyec
KHX BelllecTB
4.1 | Kmaccudukan | Knaccupunuponatsb 1. Tect «<HomenknaTtypa u HazBanue | OK 01
us, HEOPTraHMYECKUE BEIECTBA | HEOPTaHUYECKUX BELIECTB UCXOS U3
HOMEHKJIATypa | B COOTBETCTBHUH C UX UX XUMUYECKON (HOPMYIIbI U
U CTPOCHHE CTPOCHUEM COCTaBJICHUE XUMHUYECKOU (OPMYITBI
HEOpPraHUYEeCK UCXOJIs U3 Ha3BaHUs BEIIECTBA 110
HX BEIIECTB MEKIYHAPOAHON UJIU TPUBHAIBHOMN
HOMEHKJIAType».
2. 3ajauu Ha pacyeT MacCOBOW JOJIH
(Macchl) XMMUYECKOTO DJIEMEHTA
(coenMHEHUs)B MOJIEKYJIE (CMECH).
3. IlpakTrueckue 3agaHus Mo
KJaccu(uKaum, HOMEHKIIAType u
XUMHUYECKUM (hopMyriam
HEOPTraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.
4.2 CocraBnaTh ypaBHEHUS 1. Tect «Ocobennoctu xumuueckux | OK 01
XUMHYECKUX PEAKIUU CBOMCTB OKCHIOB, KUCJIOT, OK 02
dusnKo- MOHHOTO OOMeHa ¢ OCHOBaHHH, aM(pOTEpHBIX
XHUMHUIECKHE y4acTHEM HEOPraHMYEeCKUX | THMIPOKCHUIIOB U COJIE».
CBOMCTBA BemiecTB. CocTapiaATh 2. IIpakTUKO-OpUEHTUPOBAHHBIE
Heopranudyeck | YPAaBHCHUSA XUMHYCCKHX TEOPETUYECKHE 3a/1aHNs HA CBOWCTBA
UX BEILECTB peaKIii HOHHOTO 0OMeHa C | MIOJIyYE€HUE HEOPTaHUYECKUX
Y4aCTHEM HEOPTaHUYECKHX | permecTs.
BCILIECTB JlaGopatopHnas pabora «CBoiicTBa
METAJIIOBY.
JlaboparopHnas pabota «CBoiicTBa
HEMETAJJIOBY
5 Pa3gea 5. HccaenoBars paBHOBeCHE
Kunernyeckue | U CKOPOCTh XMMHYECKHX
TEePMOAMHAMMY | peakuuu
eCKHne
3AaKOHOMEPHOCT
M MPOTEeKAHUS
XMMHYECKHX
eaKIui
.1 | Kunernueckue | MccnenoBars BiusHue 1. JTaGopaTopnas pabora OK 01
3aKOHOMEPHOCT | KOHIIEHTpalluu - «OnpeneneHne 3aBUCUMOCTH OK 02
U POTEKaHUsl | pearupyromux BelecTB U CKOPOCTH PEaKIU OT KOHIIEHTPALuU
XUMHUYECKHIX TEMIIePaTyphl HA CKOPOCTh | PEarupyIOIINX BEIIECTBY;,

peakuui

XUMHUYCCKUX peaKuHﬁ

2. IIpakTHKO-OpUEHTHPOBAHHBIE




TEOPETUUECKHUE 3aJaHUs Ha aHAIU3
(akTOpOB, BIUAIONINX HA U3MEHEHHE
CKOPOCTH XUMUYECKOU PEAKIIUH.

OacceliHOB B pbIOHOI
MIPOMBIIIJICHHOCTH.

3. OnpeneneHue KUCIOTHOCTH
KOMOUKOpMa.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MPENapaToB.

5. CpaBHHUTENBbHAS XapaKTEPUCTUKA
COJIepKaHUsI HUTPATOB B
KOMOUKOpME.

6. OnpeieieHre HUTPATOB B BOJIE.
7. Onpenenenne >KeCTKOCTH BOIBI.
8. Onpenenenne KauecTBa BOIbI.
9. U3yuyeHue pU3NKO-XUMHUECKUX
nokasaresei KoMOUKopMma.

10.  IlpurortoBnenue

5.2 Tepmogunamu | MccnenoBarh BIUSHUE 1. 3agauu Ha pacyeThl TEIUIOBBIX OK 01
YeCKue W3MEHEHUS KOHIIEHTpauu | 3P PeKTOB XUMUUYECKHUX PEAKIIUN 1 OK 02
3aKOHOMEPHOC | BEIIECTB, PEAKIIUU CPElIbl U | ONpeeIeHUE TUIa peakiuu (1o
TH MPOTEKAHUsS | TEMIIEPATYyPhl HA CMEIIEHUE | TEIUIOBOMY 3P (DEKTy: IK30- U
XUMHUYECKHX XUMHUYECKOTO PaBHOBECHUS SHJOTEPMUYECKHUE).
peaKIuii. 2. [IpakTHKO-OpUEHTHPOBAHHBIC
PaBHoBecue 3a/1aHKsl Ha PUMEHEHHE MMPUHIIUIIA
XUMHUYECKUX JIe IllaTenbe mig HaX0KIECHUS
peakuuit HaIlpaBJICHUsI CMELICHUSI PaBHOBECHUS

XUMHUYECKON PEeaKIuy U aHAIN3
(hakTOpOB, BIHSIONINX HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.
3. JlaboparopHas pabota «3ydeHue
BIIMSIHHS PA3JIMYHBIX (PaKTOPOB Ha
CMellEHHEe XUMUYECKOT 0
PaBHOBECHSI.
6 | Pa3men 6. 3amuTa Keiica (¢ yuerom Oyayuei
OueHuBaTh MOCJIEICTBUHSA .
Xumusa B . npogecCHOHAIBHOM
OBLITOBOH T
OBITY U . JAesATeJIbHOCTH)
NMPOM3BO/ICTBEHHOI
NMPOU3BO/ICTBE
. JeATeJILHOCTH YeJI0OBeKa C
HHOI . .
NO3HIHI YKOJTOTrHYECKOH
IeATeILHOCTH
0e30macHOCTH
yeJIoBeKa
Xumus B 0bITy | OLileHUBaTh MOCIEICTBUS Keiic (c yuerom Oymymieit OK 01
6.1 | 1 OBITOBOM 1 npodeccuonanbHoi aestensuoctn) | OK 02
MPOU3BOJICTBE | MPOU3BOJICTBEHHOU Bo3MoxHEBIE TEMBI KEHCOB: 8E 8‘71
HHOH JIeSITENNLHOCTH YeI0BeKa C 1. BuoxuMuyeckue noka3aTenu K 1.1
JIEATEIIbHOCTH | TTO3ULUANA SKOJIOTUYECKOM KOMOUKOpMa. )
yeJioBeKa 0€30MacHOCTH 2. Bynymme matepuansl ais




¢duzpacTBopa u Jpyrux
JIEKapCTBEHHBIX IPENapBTOB..

7 | Pa3zmen7. Kaaccudunuposarb
Ctpoenue n HeOpraHuvecKue
CBOliCTBA BellleCTBAa B COOTBETCTBHHU
OPraHMYeCcKHX | C HX CTPOEHHEM
BellleCTB
7.1 | Knaccudukar | Y craHaBiMBaTh 1. 3aganus Ha cocTaBieHUE OK 01
usl, CTPOCHHME U | 3aBUCUMOCTb (DPU3UKO- Ha3BaHWM OpPraHUYECKHUX IIK 1.1
HOMEHKJIaTypa | XUMHUYECKHX CBOWCTB COCIMHEHUH 110 TPUBUAIILHON WIH I[IK 1.2
OpPraHWYECKHUX | HEOPraHWYECKHUX BEILECTB MEXYHApPOAHOHN CHCTEMAaTUYECKO
BEIIIECTB HOMEHKJIaType.
2. 3a7aHus Ha COCTaBJIEHUE MOJIHBIX
U COKPAIICHHBIX CTPYKTYPHBIX
hopmyn
7.2 | CBoiicTBa Ycra"HaBiauBaTh 1. 3aganus Ha cocTaBiIeHUE OK 01
OpPraHUYECKUX | 3aBHCUMOCTB (PU3UKO- ypaBHeHum# xummdeckux peaknuii ¢ | OK 02
COEIMHECHUI XAMUYECKUX CBOWUCTB ydacTueM opranmyeckux Berrects Ha | OK 04
OpraHMY€CKHUX BEIIECTB OT | OCHOBAaHUHU UX cocTaBa U crpoeHus. | [IK 1.2
CTPOCHUS MOJIEKYIT 2. 3aaHNs HA COCTABIICHHE
YPaBHEHMH XMMUYECKUX PEaKIHi,
WITIOCTPUPYIOIUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
IPOTEKaHUs JAHHBIX peaKkIUi U
TCHETHYECKOM CBS3HM OPTaHUIECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. JlabopartopHas paborta
«IlonydeHne sTUIEHA U U3YYECHHE
€ro CBOMCTB.

7.3 | Oprannyeckue | OGOCHOBBIBaTh 3HauUeHHE M | [IpakTHKO-OpHEHTHPOBAHHEIE OK 01
BEILIECTBA B MIPUMEHEHHE OPraHUYeCKUX | 3aJlaHMs [0 COCTABJICHUIO OK 02
PKA3HEAECATENIFHO | BEIIECTB B OBITOBOU U XUMHYECKHX PEaKIUil ¢ ydacTuem OK 04
CTH YEJIOBEKa. MPOU3BOACTBEHHOMN OPraHUYECKHX BEUIECTB, K 1.1
[Tpon3BOJICTBO U | AESATEIHHOCTH YEJIOBEKA UX | UCIOIB3YEMBIX ISl UX
IIPUMEHEHNE (U3UKO-XUMUYECKUMHU UACHTU(PUKAIUH B OBITY U
OpPTaHUYECKUX | CBOWCTBAMHU MIPOMBIIIJICHHOCTH.

BEILIECTB B
MPOMBIIIJIEHHOCT

8 | Pazmen 8. HccnenoBarh cBOlCTBA KourpoabHas pa6ora «CTpoeHue
KauyecTBeHHbIe | OPraHMYeCKUX H u cBoOiicTBa OpPraHuYecKuX
peakiuu HEOPraHUYeCKHX BEIlEeCTB | BEIIECTB
00HApYKeHUsI | ¢ MCIOJIb30BAHUEM
OPraHHYeCKMX | KaYeCTBEHHBIX peaKiuii
HeOpPraHu4ecKn
X BEIECTB

8.1 | O6napyxenue | MccnenoBars kauecTBeHHbIE | - JlabGopaTopHas pabora OK 01

HEOPraHUYECKHU

PEAKIIMU HCOPraHNYCCKUX

AHaMTHYECKIE PEaKIM aHUOHOB.




X KaTUOHOB H

BEILIECTB

[IpakTrueckue 3a1aHnus Ha

2. JJabopatopnas pabora
Omnpenenenne pH BogHON BBITSKKU
[IOYBBI, €€ KUCIIOTHOCTU U
LIEJIOYHOCTH.

AHHOHOB COCTaBJICHUE YPAaBHEHUN peaKIuil
OoOHapy»eHHUsI aHHWOHOB, B T.4. B
MOJICKYJISIPHOM U HOHHOHM (opMax.
8.2 | O6napyxenue | MccnenoBath kauecTBeHHbIE | 1. JlaboparopHas pabota (Ha OK 01
OPraHUYECKUX | PEAKIMH OPraHUYEeCKUX BEIOOD):
BEIIECTB COEMHEHUI OTAENbHBIX - KauecTtBenHsble peakium Ha
OTIETTBbHBIX KJIaCCOB OT/IENIbHBIE KIJIACChl OPTaHUUYECKUX
KJIACCOB C HccnenoBaTh KaueCTBEHHBIE | BEIIECTB;
MCITOJIb30BAHUEM | PEAKIIMH 110 - . [IpakTuueckue 3agaHus Ha
KayeCTBEHHbIX | ()YHKIIMOHAJIHHBIM IPYIIIaM | COCTABJICHHUE KaYeCTBEHHBIX
peakuui OpraHUYECKUX BEILECTB peaxuuii oOOHapyKEHUS
OpPraHUYECKUX COCTUHEHUH.
- JIabopartopHas paborta
«KauecTBeHHBIE peaKkuu MO
(YHKIIMOHATBHBIM TPYIIIIaM
OpPraHMYECKUX BEIIECTB)»
| IIpuxiaaxHoit MoayJib
9. | Pa3mexn 9. HNHTepnipeTupoBaThH 3ammTa Keiica (¢ yueToM Oyayuei
HCCﬂeHOBaH“f XMMHYECKHe MPoLecchbl U npodeccHoHATbHOM
U XUMUYIECKMH | gppeyys B 6u0ccl)epe NeATEJIbHOCTH)
aHau3
00bEKTOB
onocdepnbl

9.1 | OcHoOBBI BBITTOTHATH TIOJTHBIN KT 1. JTabopaTopHas pabota «OCHOBBI OK 01
71a00paTOpHON PKCIEPUMEHTAIBLHOTO 1ab0paTOPHON MPAKTUKID. 1IK 4.5
MPaKTUKH B MCCIICIOBAHMS C 2. 3a/1a4¥ Ha BBIYHCIICHHUE CPETHETO
poQeCCUOHAIIB [COOJTIOICHUEM TIPABHUIT 3HAYEHMSI IKCIIEPUMEHTATBHBIX
HBIX 0€e301acHOTO OOpAIICHHUS C JTAHHBIX, TOTPEITHOCTH.
naboparopusx [BeriecTBamu u jJadboparopHeM| 3. [IpencraBienne pe3yabTaToB

o0opyaoBaHEM AKCIIEPUMEHTA B pa3uuHOi popme
(Tabauna, rpaduk,)

9.2 | Xumuueckuit HccnenoBats XuMuueckuit 1. TecT «CBONCTBA H COCTAB BOLEI. OK 01
aHanu3 npod COCTaB NMpoO BOBI 2. JlaGopatopHas pabota 85 83
BOJEL OrnpesienieHne KeCTKOCTH BOJIBI U MK 1.1

CIOCOOBI €€ YCTpaHEHUSI. K 1.2

9.3 | Xumunueckuit Uccnenosars, xumMmudueckut 1. Tect 1o TeMe «XUMHUUYECKHUI OK 01
aHaium3 mpood cocTaB MO0 MOYBEI COCTaB HEOPTraHUYECKUX U OK 02
TTOYBBI OpPTaHUYECKUX YIOOPECHUID. ?{E (1)71
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