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1. OBIIASA XAPAKTEPUCTHUKA IMPUMEPHOM PABOYEN
INPOI'PAMMBbI OB]_[IEOBPABOBATEJII)HOFI JAUCIHUAIIJINHBI
«XHUMMUSA»

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

O6uieoOpazoBaTenbHas JUCHUIUIMHA «XUMUSD» SIBISIETCS 00S13aTEIbHOM YacThIO
00111e00pa30BaTeIbHOr0 UKIA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cneyuanvrocmu 34.02.01 Cecmpunckoe oeno

1.2. IIe.]'lH H INIAHUPYEMBbIC PE3YJIbTAThI OCBOCHUA NUCIHUIITHHBI

1.2.1. leau 1 3aga4y JTUCHUTLIMHBI

@opMHUPOBAHUE Yy CTYJEHTOB XMMHUYECKOW COCTABIISIOLIENH €CTECTBEHHO-HAYUYHOU
KapTHHBl MHpPa KAaK OCHOBBI TMPUHATUS PEIIEHUHA B IKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO TOBEJCHUS B IPUPOIHOM CpeeE.
3amauyu TUCUMILTHHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, IEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS TMPOBOAUTH paCUEThl [0 XUMHYECKUM ¢dopMmyliaM U
YpaBHEHUSIM XMUMHUYECKMX pEaklvil, IUIAHUPOBAaTh U HUHTEPIPETUPOBATH
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEJACHUS XUMHYECKUX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOIOIEHUEM TTPaBUII 0€30MaCHOT0 OOpallleHusl ¢ BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS aHAIIU3UPOBAThH, OLICHUBATH, IPOBEPATHh HA JOCTOBEPHOCTH U
000011aTh HHPOPMAITHI0O XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHUs MIPOTHO3UPOBATH MOCIEACTBUS CBOCH ACATEIHHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MMPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHUMAHWE 3HAYUMOCTH JIOCTHIKCHUI XMMHUYECKOW HAyKU |
TEXHOJIOTUM JIJIs1 pa3BUTHUS COITUATBHON U TTPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHUS  001Ieo0pa3oBaTe/IbHOM
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



2. CTPYKTYPA M COJEPXXAHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM TUMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bun yueO6Hoii padoThI Obnem B
yacax

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 144

B T.4.

OcHOBHOe coepxkanmne 102

BT. 4.

TEOPETUIECKOe 00yUeHHE 42

MPAKTUUYECKUE 3aHITUSA 42

B T.4. KOHTPOJIbHBIE pabOThI 10

Ja00paTOpHBIE 3aHITHUS 18

IIpogeccnoHAILHO-OPUEHTHPOBAHHOE coaepiaHue | .,

(conpep:kaHue MPUKJIATHOTO MOYJIs1)

BT. U..

TEOPETUICCKOE 00yUeHHE 8

MPaAKTUYECKUE 3aHATHUS 22

7a00paTOpHBIE 3aHITHUS 12

ITpome:xyTouHasi arrecTanus (IK3aMeH) -




2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

HaumenoBanu Oobe ®opmnpyem
e palleaoB m Conep:xkanue y4eOHOoro MarepuaJa (ocHOBHOE U HpO(l)echI/IOHaJIbHO- iy ble
TeM OPHEHTHPOBAHHOE), JIA00PATOPHBbIC M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb qacop | KOMIETEHIH
"
1 2 3 4
OcHOBHOe coJiepkaHme 102
Paszpgen 1. OcHOBBI CTPOECHUSI BellleCTBA 8
Tema 1.1. OcCHOBHOE co/iep:KaHue 6 OK 01
Crpoenue Teopernueckoe o0yuenmne 4
aTOMOB CoBpeMeHHass  MOjJIeNIb  CTPOEHHUST  aroMa. JJEKTPOHHAas  KOHQUrypamus  aroma.
XUMUYeCKUX  |Kiaccupukaiuss XUMHUYECKUX DJIEMEHTOB (Ss-, P-, d-ameMeHThI). BajeHTHBIC 3JCKTPOHBHI.
JJIEMEHTOB U (BaneHTHOCTb. OJEKTPOHHAs MPUPOJa XHUMHUYECKOW CBS3U. OJIEKTPOOTPULATEIbHOCTD.
Ipuponaa KoBasieHTHas CBsI3b, €€ Pa3HOBUJHOCTH U MEXaHU3MbI 00pa3oBaHusl (OOMEHHBIN U JOHOPHO- 4
XUMHAYECKOM  |aknenTopHblid).  MoHHas  CcB3b.  MeTaiMdeckas  CBs3b.  BOJOpOaHas  CBSI3b.
CBS3H MeXMOJEeKyYJIIIpHBIE B3aUMOEHCTBUSI.
N30Tonbl, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aroMa, THUOpUAM3alus aTOMHBIX
opOuTaei.
IIpakTnyeckue 3aHATHS 2
Pemenne mnpakTUYeCcKUX 3aJaHUN HaA COCTaBIICEHHWE OAJIEKTPOHHO-Tpaduueckux Gopmyn
31€MEHTOB 1—4 nepuooB.
Pemenne 3agannii Ha UCHOJIL30BAaHUE XMMHUYECKON CUMBOJIMKU W Ha3BaHUU COCIMHEHHUU IO
HOMEHKJIATYpE MEXAYHAPOJHOTO COI03a TEOPETUYECKOM M TMPUKIAAHON XUMHH HU|2
TPUBHAIBHBIX Ha3BaHUU ISl COCTABJICHUS] XUMUYECKUX (POPMYJT JBYXaTOMHBIX COCIIUHEHUI
(okcuaOB, Cynb(UIOB, TUAPHUIOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COCTUHEHUN OTIAEIbHBIX
KJIACCOB.
Tema 1.2. OCHOBHOE co/iep:KaHue 2 OK 01
[epronnyecku | TeopeTnueckoe o0yueHHe OK 02
1 3akoH ¥ | [IpakTHYecKue 3aHATHS 2
tabmia  J[.W. (TTepmoagmueckas cucrema xmmudeckux snemenToB JI.M. MenneneeBa. Ousnuecknii cMbICH |2




Menngeneena

[Tepuoanueckoro 3akoHa J[.MI. MenaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XHUMHUYECKOTOo »jieMeHTa B llepuomuueckoit cucreme. MupoBO33pEHUECKOE U
HaydyHoe 3HaueHue Ilepumommueckoro 3akona JI.MI. MenneneeBa. Ilpornoser J[.H.
MenpeneeBa. OTKPBITUE HOBBIX XUMHUYECKUX DJIEMEHTOB.

Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUd Ha XapaKTepU3aLHIO
XUMHUYECKHX 3JIEMEHTOB «MeTtannueckue / HEMETAJUTNYECKHUE CBOICTBa,
3JIEKTPOOTPULIATEIBHOCTh U CPOJACTBO K JJIEKTPOHY XUMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE
C HMX DJJICKTPOHHBIM CTPOCHHEM M IIOJOKEHHUEM B IEPHUOJMYECKON CHUCTEME XHMHUYECKHX
anemenToB /.M. MenpaeneeBay.

Paznen 2. XuMuveckue peakiuuu 12
Tema 2.1. | OcHOBHOE cojep:KaHue 6 OK 01
Tumnsr Teoperuueckoe o0yuenmne 2
XUMHYCCKUX Knaccudukanus v TUIBI XMMHYECKHX pPEaKUUid € y4yaCTUEM HEOPraHWYECKHX BEIIECTB.
peaKIuii KonnuectBeHHble OTHOMIEHHST B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XHMHUHU U
pacyeThl 0 YPAaBHEHUSAM XHUMHUYECKHX peakiui. Moy KaKk €IMHALIA KOJIUYECTBA BELIECTBA.
MonsipHast mMacca. 3aKOHBI COXpPaHEHHMSI MAcChl W DHEPruu. 3akoH ABoraapo. MospHbIii|2
00beM razoB. OTHOCHUTEIbHAS INIOTHOCThH ra30B.
Peakiuu koMmIuiekcooOpa3oBaHMsl C yYacTHEM HEOPraHUYECKHX BelEeCTB (Ha mpumepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U QJTFOMUHMUS).
IIpakTnyeckue 3aHATHS 4

CocraBieHue ypaBHEHUM peakluid COEJUHEHUs, pa3OoKEHHs, 3aMelleHus, oOMeHa.
YpaBHeHUs peakiuii TOpeHusi, HOHHOTO OOMEHa, OKUCIIEHUS-BOCCTAaHOBJICHHSI.

Pacdet KoJIMUECTBEHHBIX XapaKTEPUCTUK MUCXOJHBIX BEIIECTB U MPOIYKTOB peakiuu. Pacyet
KOJINYECTBEHHBIX XapaKTEPUCTUK MPOJAYKTa PEAKIUH COCIUHEHUSA, €CIM OJHO W3 BEUIESCTB
JTaHO B M30BITKE W/WIW COJAEPKUT mpuMecu. PacueT maccoBoi uian 00bEMHOM J0JIM BBIXOAA
MPOJyKTa PEaKIUH COEAUHEHUS] OT TEOPETHYECKU BO3MOXKHOro. Pacuer 00BEMHBIX
OTHOIIIEHUH Ta30B. PacyeT macchl (00beM, KOJIMUECTBO BEIECTBA) MPOIYKTa PEAKIIUU, €CITU
OJHO W3 BEUIECTB JAaHO B BUJE PacTBOPa C ONPEACICHHOW MAacCOBOM J0JIEM PACTBOPEHHOIO
BEILIECTBA.




YPaBHCHI/IH OKHCJICHUA-BOCCTAaHOBJICHHA. CreneHb OKHMCJICHU. Oxucnurenb )41
BOCCTAaHOBHTCIIb. OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKInNHU B npupoac,
IMPOU3BOACTBCHHBLIX IIpoHEeCCax M IJKHU3HCACATCIIBHOCTH OPTraHHU3MOB. OKHCIUTEIIBHO-

BOCCTaHOBUTEIILHBIN IMOTCHOUAJI CpPCABI. CocraBieHue u YPaBHUBAHUC OKHCIUTCIBHO-
BOCCTAHOBHTCJIbHBIX peaKuHﬁ MCTOAOM IJICKTPOHHOTO Oananca. Tunmuneie HCOPTaHUYCCKHC
OKHUCJIUTCIIN 1 BOCCTAHOBUTCIIN. 9J'ICKTpOJ'IH3 PaCTBOPOB U PACIIJIIaBOB COJICH.

Tema 2.2.| OcHOBHOE cOaep:KaHHE 4 OK 01
Onexrponutnde | Teoperndyeckoe o00ydeHune 2
CKas Teopust snexkTponuTHueckod auccouuanuu. Peaknum woHHoro oOMmeHa. CocTaBiieHue
AUCCOLMAIMA H|peakiMid HOHHOTO OOMEHa NYyTeM COCTaBJICHHUS HMX TOJHBIX M COKpAIIEHHBIX HOHHBIX
HOHHBIA 0OMEH ypaBHeHHﬁ. 2
I'upponusz coneli. 3HadeHWE THUAPOJIM3Aa B OHOJOTUYECKUX OOMEHHBIX MPOIECcCaXx.
[IprumeHenue ruponnsa B IPOMBIIIIIEHHOCTH.
JlaGopaTopHble 3aHATHS 2
Jlabopartopnas pabota «Peakuuu ruiponnzay.
Uccnenoanne cpeabl pacTBOPOB  COJIEM, OOpa3oOBaHHBIX CHJIBHBIMH W CIA0BIMHU 9
IPOTOJIMTAMHM, U UX PEaKIMil ¢ pacTBopamMu Imeioud U kapOoHata Hatpusi. CocTaBiieHHE
pEaKUMM TUAPOIIN3A COJICH.
KonTpoJsbHasn
CrpoeHne BEmeCTBa 1 XUMHUYECKUE PEAKIINH. 2
pabora 1
Pa3znea 3. CTpoeHue ¥ CBOMCTBA HEOPrAaHUYECKHUX BelIeCTB 24
Tema 3.1.| OcHOBHOE co/iep:KaHHue 6 OK 01
Knaccudukauus | Teopernueckoe odydenne 2 OK 02
, HOMEHKNarypa|[Ipeqmer HeopraHndecKon XumMuu. B3auMocBsi3p HeopraHuueckux BemiecTB. Kimaccudukanms
a CTPOCHUC|HeopraHnyeckux BemecTB. IIpocTeie u ciiokHbie BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX
HEOPraHU4CCKH |BemiecTB  (OKCHUIbI, THAPOKCUIBI, KHCJIOTHI, coju). HomeHkiarypa U  Ha3BaHUE
X BCIICCTB HEOPraHWYECKUX BEIIECTB HCXOJd M3 HMX XUMHYECKOW (OpMyNbl WM COCTaBJEHUE|2

XUMHUYECKOW (OpMyJIbI HUCXOHsl M3 Ha3BaHUSl BEIIECTBA IO MEXIyHApPOJIHOW WU
TPUBHAIBLHOW HOMEHKJIATYPE.

MexMoneKyisipHble  B3auMoJencTBus.  Kpucrtamwtornaparsl.  ArperatHble  COCTOSIHHS




BemiecTBa. Kpucraminueckue m amopdHble BelecTBa. THUIBI KPUCTAUIMYECKUX PEHIETOK
(aToMHas, MOJIEKYJISIpHAs, MOHHAs, MeTajinyeckas). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
BEIIECTBA OT TUIIA KPUCTAILTMYECKOM perieTku. [IpuarHbl MHOTO0Opa3us BEIIECTB.
CoBpeMeHHbIE MPEJICTABICHUS O CTPOCHUM TBEPIBIX, XKUAKUX M Ta3000pa3HbIX BEIIECTB.
Kunkue KpucTaIbl.

HpaKTH‘leCKHe JaHATHUSA

Pemienue 3amay Ha pacueT MacCOBOM JIOJIM (MAacChl) XUMHUUYECKOTO 3JIEMEHTa (COCIUHEHUS) B
MOJIEKyJie (CMecH).

Pemienne mnpakTUYECKUX 3aJaHU MO KiIacCU(PUKAILMK, HOMEHKJIAType U XUMHUYECKUM
dbopMynamM HEOPraHMYECKHX BEHIECTB PAa3IMYHBIX KIACCOB (Ha3bIBaTh M COCTABIISTH
bopMyIIbl XUMUYECKUX BEIIECTB, OMPEACNIATh MPUHAJJICKHOCTD K KIJIAcCy).

Ncrounnkn xumuueckord mHbopmaluu (HaydHas U ydyeOHO-Hay4yHasi JIMTepaTypa, Cpe/cTBa
MaccoBoi MHpopmanuu, cetb MHTepHer u npyrue). [louck mHpopmanuu 1o Ha3BaHUAM,
uaeHTUUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM.

Tema 3.2.
dusuko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKU
X BEIECTB

OcHoBHoOE€ CoaACpKaHue

12

Teopernueckoe o0yueHue

Meramnel. O6mue Gu3nyeckue U XUMHUUYECKHEe CBOMCTBa MeTauioB. CIocoOBI MOTyYCHUS.
3HaYeHUE METAJNIOB M HEMETAIOB B IMPUPOJEC M JKU3HEIACATCIIBHOCTH YEJIOBEKa U
opranu3MoB. Koppo3uss MeTauioB: BHUIbI KOPPO3WH, CHOCOOBI 3allMTHl METAJIOB OT
KOPPO3HHU.

Hemeramnbl. O0uiue Gpusznueckrue U XUMUYECKHUE CBOMCTBA HEMETAIIIIOB. TUITHYHBIE CBOMCTBA
MerauioB [Y— YII rpynn. Knaccudukanuss ¥ HOMEHKJIATypa COEIWHEHUN HEMETaslIoB.
KpyroBopoTsl OMOTr€HHBIX JIEMEHTOB B PUPOJIE.

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB  (OKCHIOB,
TUAPOKCUIOB, KHUCIOT, COJEH W Jip.). 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOWMCTB MPOCTHIX
BENIECTB, BOJOPOJIHBIX COCTMHEHUM, BBICHIIUX OKCUIOB U TUIPOKCUIOB.

IIpakTHYecKHe 3aHATHS

OK 01
OK 02




CocraBineHue ypaBHEHHM XHMHYECKHX PEAKIUN C YYaCTHEM NPOCTBIX U  CIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHIOB METAIOB, HEMETANIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIOT, OCHOBAHUM U aM(OTEPHBIX TUIPOKCUIOB, HEOPTaHUYECKUX COJIEH,
XapaKTEepU3yIIUX UX CBOMCTBA.
IMpodeccuoHaTbLHO-OPUEHTHPOBAHHOE
MOYJIs1)

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U MOJy4YCHUE
HEOPraHNUYECKUX BEIECTB.

colep:kanue  (comepkaHMe  NMPHKJIATHOTO

JlabopaTopHbie 3aHATHS

JlabopatopHas pabota «CBONCTBAa METAJUIOB U HEMETAJLIIOBY.

UccnenoBanne (HU3MYECKUX U XUMUYECKHUX CBOMCTB METAUIOB W HEMETAJJIOB. PereHue
AKCIEPUMEHTAIIbHBIX 33/1a4 M0 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJLUIOB U HEMETAJLJIOB,
110 PACMO3HABAHUIO U MOJTYYECHHUIO COETMHEHHUI METAJIJIOB U HEMETAJLJIOB.

Tema 3.3.
IIpousBoacTso
HEOPraHUYECKH
X BEIIECTB.
3HayeHue u

OcHoBHoOE€ CoaACpKaHue

Teopernueckoe o0yueHue

OO6uue npeacTaBieHUs] O MPOMBIIUICHHBIX CIIOCO0AX MOJYYEHUS] XMMUYECKUX BEUIECTB (Ha
npuMepe MPOU3BOJICTBA AaMMUAKA, CEPHOM KHUCIIOTHI).
Uepnast u uBetHas Metautyprus. [IpakTuueckoe MpUMEHEHUE 3JIEKTPOJIU3a JJIsl MOTydeHUs

OK 01
OK 02

NPUMEHECHUE  B(I[EJOYHBIX, IIEIOYHO3EMENIBLHBIX METaIoB U amoMuHudI. CTexkiIo W CHIMKaTHas
ObiTy W Ha IIPOMBIIIJIEHHOCTD.
IpOMU3BOACTBE  ([IpoGiema 0TX0/10B M TOOOYHBIX MPOTYKTOB.
IIpakTnyeckue 3aHATHUS 2
Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTaHMYECKON XMMHUU B PA3BUTUU
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTepUAIOB (B CTPOUTENBCTBE M JAp. OTPaCsixX 2
MIPOMBIIIEHHOCTH ), HOBBIX MCTOYHUKOB AHEPIruM (aJbTEPHATUBHBIE UCTOYHUKU SHEPTUU) B
pereHn: MpooJIeM dKOJOTUUECKOMN, JHEPTETUIECKOM U MUIIEBON O€30MacHOCTH.
KonTpoJsbHasn .
CBoliCTBa HECOPraHUYECKUX BEILIECTB. 2
pabora 2
Pazien 4. Kunernueckne M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHYECKHUX 12

peakuui

10




Tema 4.1.| OcHOBHOE co/Iep:KaHue OK 01
Kunernueckue | Teoperndeckoe o0yueHue OK 02
3aKOHOMEPHOCT | Xumudeckue peakiuu. Krnaccudukanuss XUMHUYECKMX peakiui: 1Mo (a3oBOMYy COCTaBYy
U NPOTCKAHHUA|(TOMOTE€HHBIE M TE€TEPOreHHBIE), MO MCIOJb30BAHUIO KaTalau3aropa (KaTaJuTUYEeCKUEe |
XUMHYCCKHUX HEKaTaJIUTUYECKUE).
peakuui CKOpoCTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJBI PEearHpyIOIINX

BEIIIECTB, KOHIICHTPAIIMW PEarupyrolIuX BEIMIeCTB, Temmeparypsl (mpaBuio Bant-T'odda),

IUIOIIAIM PEAKLIMOHHOM IIOBEPXHOCTH, HalWyus Kartanusaropa. Ponp karaim3aTopoB B

MPUPOJIE U MPOMBIILICHHOM ITPOU3BOJICTBE.

DOHeprusi aKTUBAIMU. AKTUBUPOBaHHbBIM KoMiuiekc. Karamuzatopel u katanu3. Pomb

KaTaJu3aTOPOB B PUPOJIE ¥ MPOMBIIIUIEHHOM ITPOU3BOJICTBE.

JlaGopaTopHble 3aHATHS

N3ydyeHne 3aBUCUMOCTH CKOPOCTM XMMHYECKOM PEAKUMU OT KOHLEHTPALUH PEearupyromux

BEIIECTB U TEMIIEPATYPHI.

JlaboparopHas paboTa Ha BBIOOD:

1. JlTaboparopHas pabora «OnpeaeneHrue 3aBUCUMOCTHA CKOPOCTH PEaKIMK OT KOHIICHTpAIMU

pearupyronmx  BewlecTB». MccimemoBaHWe — 3aBUCHMOCTH  CKOPOCTM  pe€akUuMud  OT

KOHIIeHTparuu. OnpeesaeHne KOHCTaHThl CKOPOCTH peakiuu rpaduuecKuM METOIOM.

2. JIaboparopnas padota «OnpeneraeHue 3aBUCUMOCTH CKOPOCTH PEAKIIUUA OT TEMIIEPATyPhD».

HccnenoBanne 3aBUCMMOCTH CKOPOCTHM pPEakUMM OT TeMmmeparypsl. Pacuer sHepruu

AKTUBAlLlMU PEAKLINH.

IIpogeccnoHAILHO-OPUEHTUPOBAHHOE  CoJep:KaHHe  (Coaeps:KaHMe  MPUKJIAJTHOIO

MO/1yJIs1)

Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX 3a/JlaHMM Ha aHaiuu3 (HaKTOPOB, BIMSIOMMX Ha

M3MEHEHUE CKOPOCTH XMMHUYECKOUN pEeaKIuu.
Tema 4.2.| OCHOBHOE cO/Iep:KaHue
Tepmonunamud | TeopeTrndyeckoe o0yueHune OK 01
CCKue Knaccudpukanus XUMHUYECKHX peaknuid: 1o TemioBoMy 3(d(deKTy (9K30TepMHUYECKHE, OK 02
3aKOHOMEPHOCT (3HJIOTEPMUYECKHE), MO oOpaTUMOCTH (0OpaTMMble W HeoOpatumbie). TermmoBeie d(PPeKThI

U TOPOTEKAHUs

XUMUYECKUX peaknuii. Tepmoxumuyeckue ypaBHeHus. OOpaTUMOCTh peakinii. XUMHUYECKOe
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XUMHYECKUX paBHOBECHE M €ro CMEUIEHUE IMOJ] JEHCTBHEM pa3Iu4HbIX (AKTOPOB (KOHIIEHTpaLUs
peaKkui. pEareHToB WM NPOAYKTOB PEaKivu, JaBJIEHUE, TeMIlepaTypa) Ulisl CO3JaHusl ONTUMAaTbHBIX
PaBHOBecuHe YCJIIOBUHM MPOTEKAHUS XUMUYECKUX MPOLIECCOB.
XUMHYECKUX [Tonsitue 06 ’HTANBIIUKU U HTponuu. DHeprus ['n60ca. 3akon ['ecca u ciencTBus U3 HETO.
peakuui Ponb cMenienns paBHOBECHS B TEXHOJIOTUYECKUX MPOLECCAX.
IlpakTH4Yeckue 3aHATHS 2
[Mpunmun Jle Ilarense. Bnusaue pasznuusbix (AakTOpOB Ha H3MEHEHHE pPaBHOBECHS
XUMHUYECKUX PEAKIUH.
3aKoH JEHCTBYIOIIMX MAacC M KOHCTAHTa XMMUYECKOIO paBHOBECHs. PacueThl paBHOBECHBIX
KOHIICHTpAaMil pearupyoux BEIIECTB U MPOAYKTOB peakiuil. Pacuersl TemnoBoro agdexra
peakIuH. 9
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpP:KaHHE  (CoaepikaHHe  INPHKJIATHOIO
MOYJIs1)
Pemenne nmpakTHKO-OpHEHTHPOBAHHBIX 3a/IaHUI HAa MpUMeHeHne npuHuuna Jle-Ilarense aiis
HAXOXKJCHUS HAIpPABJICHUS CMEIICHUS pPAaBHOBECHS XHMMHYECKOM pEaKIUMM U AHAIN3
(akTOpOB, BIMAIOIINX Ha CMEIIEHHE XMMHUYECKOTO pPaBHOBECHSI.
JlaGopaTopHble 3aHATHS 2
JlabopatopHass pabota «M3yueHue BIMSHUSA Pa3IWYHBIX (AKTOPOB Ha CMEIICHUE
XUMHUYECKOTO PABHOBECHS.
HccnenoBanne BIMSHUS U3MEHEHHUS KOHICHTPAlMM BEIIECTB, pEaKUMU Cpenbl Hu|2
TEMIIEpaTypbl Ha CMEIIEHHE XHMHUYECKOro paBHOBecHs. CpaBHEHHE IOJyYEHHBIX
PE3YNBTATOB C TEOPETHYECKHU POTHO3UPYEMBIMHU Ha 0cHOBe npuHuuna Jle [laTense.
KounrpouabHas .
CKOpOCTh XMUMUYECKON PEAKIIMU U XUMUYECKOE PABHOBECHE. 2
padora 3
Pa3nea S. JIncnepcHbie CHCTEMBI 10
Tema 5.1. OcHOBHOE co/lep:KaHue 4 OK 01
JlucriepcHbIe Teopernueckoe 00yueHune 2 OK 02
CUCTEMBI U JucnepcHelie cucteMbl. Komnonanasle cuctemsl. ICTUHHBIE pACTBOPBI. OK 07
(hakTopsr uX|PacTBopeHrue Kak (QuU3MKO-XuMUyeckuil mnpouecc. PactBopsl. CnocoObl MNpUTOTOBIIEHUSA |2
YCTOWYMBOCTH |pacTBOpOB. PacTBOopuMOCTb. MaccoBast 1018 pPacTBOPEHHOIO BEINECTBA. IIpenesnbHO
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JOITYCTUMBbIE KOHIEHTPALIMKU U UX UCIOJIb30BAaHUE B OIIEHKE IKOJIOTHYECKON 0€30MacHOCTH.
Knaccudukanus nucnepcHbix cucteM mno coctaBy. CtpoeHue U (pakTopbl yCTOMYHMBOCTH
JTUCIIEPCHBIX CHUCTEM. Pacro3HaBaHUME HUCTUHHBIX PACTBOPOB, KOJUJIOMJHBIX PAacTBOPOB U
rpyOOIMCIIEPCHBIX CUCTEM.
IMpodeccuoHaTbLHO-OPUEHTHPOBAHHOE
MOYJIs1)

Crtpoenune wmunesuibl. PaccenBaHue cBeTa MpU MPOXOXKICHUM CBETOBOTO IydyKa depes
ONTHYECKN HEOTHOPOAHYIO cpeny (dddexra Tunmans).

comep:kaHue  (cogep:KaHMe  NMPHKJIATHOTO

IIpakTnyeckue 3aHATHUS 2
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE  COJepKaHue  (CoaepkaHWe  MPHUKJIATHOTO
MOJYJIs1)

Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUl Ha JUCHEPCHBIC CUCTEMBI, |2

UCIIOJIb3yeMble B OBITOBOH W TIPOM3BOJCTBEHHOM JESITEIBHOCTH YEJIOBEKA, C TO3UIIMM
AKOJIOTHYECKON 0€30IMacHOCTH IMOCISACTBUM M TPAMOTHBIX PEIICHUI MPo0JeM, CBSI3aHHBIX C
XUMHUEN.

Tema 5.2.|OcHOBHOE co/iep:KaHKe 4 OK 01
Uccnenosanne |JlaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB Jlabopatopnas pabora «IIpurotoBieHrue pacTBOPOBY.
AUCTICPCHBIX [IpuroroBieHue pacTBOpPOB 3aJaHHOM  (MOJSIPHOM) KOHIIEHTpauuu (C  TMPaKTHUKO-|2
CUCTEM ISl HX|OpHEHTUPOBAHHBIMH BOIIPOCAMHM ), OIIPENICTICHUE CPEIbl BOJHBIX PACTBOPOB.
HACHTHGUKALNH | JTaGopaTopHast paGoTa «/ccie10BaHHe AUCIIEPCHBIX CHCTEMY.
[IpuroToBieHue U HM3y4eHUE CBOMCTB JUCIEPCHBIX CHUCTEM pa3HBIX BHJIOB: CYCIEH3UH, 2
OMYJIBCUHU, KOJUIOMAHOTO pacTtBopa. C(CpaBHEHHWE CBOMCTB MCTHUHHBIX M KOJUIOWJIHBIX
PacTBOPOB, BBISBICHUE OCHOBHBIX PA3JIMUUN MEKAY HUMHU.
KonTpoJsbHasn
JIucriepCHbIE CUCTEMBL. 2
pabora 4
Pasneu 6. KauyecTBeHHbIE peakiiMu 00HAPYKEHHS HEOPTAHMYECKUX M OPraHNYeCKNX BeleCTB 8
Tema 6.1.| OcHOBHOE coJlepKaHue 4 OK 01
O6napyxenue |[IpakTHyecKHe 3aHATHS 2 OK 02
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HCOPraHn4cCKu
X KaTHuOHOB H
AHHUOHOB

KadecTBeHHbIE XMMHYECKHE PEAKIMHU, XapaKTepHbIE ISl OOHAPYXKEHUS HEOPTraHUYECKUX
BEIECTB (KaTUOHOB M aHUOHOB). CocTaBlieHHWE YpaBHEHUN peakIuil 0OHapyKEHUsI KATHOHOB
|-VI rpynn 1 aHHOHOB, B T.4. B MOJICKYJISIPHOM M HOHHOM (hopmax.

Peakiuu oOHapy>keHMsI HEOPTaHMYECKHX BEIIECTB B pPEAIbHBIX OOBEKTAaX OKpPYXKaroleh
Cpenbl.

JlaGopaTopHble 3aHATHS

OOnHapyxeHue HEOpraHWYecKux BemecTB (katmoHoB [-VI Tpynnm wim aHWOHOB) C
WCTOJIb30BAaHUEM KAUECTBEHHBIX AHATUTUYECKUX PEAKIIUU.

JlaboparopHas paboTa Ha BBIOOD:

1. JlTabopaTopHas pabora «AHaAIUTUYECKHE peaKIuu KaTuOHOB [—-VI rpymmy.

[IpoBeneHne KaueCTBEHHBIX PEAKIIUA, UCTIOIb3YEMBIX /I OOHAPYKEHUS KaTUOHOB | rpyIimbl
(xamusi, HaTpusi, Maruus, aMmmMoHus), I rpynmnel Ha npumepe 6apus, Il rpynmer — cBunna, [V
TPYIIIIbI — ATIOMUHUSA,
V rpymmnsl — xkene3a (II u III), VI rpynner — Hukens. Onucanue HaOIIOJAEMBIX SIBICHUN U
COCTaBJICHUE XUMUYECKUX PEAKLUN.

2. JJabopaTopHas paboTa « AHATUTHYECKUE PEAKIIUU AHUOHOB.

[IpoBeneHre KadyeCTBEHHBIX pEAKIUH, MCHOJb3yeMbIX ISl OOHApY>KEHHUS aHWOHOB:
kapOoHarta, docdara, cynbdara, cyabduma, HuUTpaTa, xjopuga u ap. Onucanue
HaOJII0/1aeMbIX SIBJICHUH M COCTaBJICHNE XUMUUECKUX PEAKIIUMA.

Tema 6.2.
OO6nHapyxeHue
OpPTaHHYECKUX
BCIIICCTB
OTJICTBHBIX
KJIACCOB C
WCIIOJIb30BaHUE
M
Ka4eCTBEHHBIX
peakuu

OCHOBHOE coiepKaHue

IIpakTHYyeckue 3aHATHS

KauecTBeHHbIE XMMHUECKHE PEaKLUHU, XapaKTEepHbIE i OOHAPY>KEHUS OTAEIbHBIX KJIAcCOB
OpraHUYeCKUX COEIUHEHUU: (PEHOJOB, aNbAEruaoB, Kpaxmaja, YKCYCHOH KHCIOTHI,
aMHUHOKHCJIOT U Jp.

JenaTtypanus 0e1K0oB IPpU HArPEBAHUH, [IBETHBIE PEAKI[UU OEJIKOB.

CocrapiieHre Ka4yeCTBEHHBIX peakluidi OOHAPYKEHUSI OPTaHUYECKUX COCIUHEHUMN OTIEIbHBIX
KJIACCOB.

JlaGopaTopHble 3aHATHS

OOHapy)eHue OpraHNYeCKUX COSTUHEHUN OTIEIbHBIX KJIaCCOB.
JlabopaTopnast pabota Ha BEIOOD:

OK 01
OK 02
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1. JIaGopatopHasi pabota «KayecTBEHHbIE pEaKIMM Ha OTIEIbHbIE KJIACCHI OPTaHUYECKHX
BEILIECTBY.

[IpoBeneHre KaueCTBEHHBIX PEAKIM, HCHOJb3YEeMbIX Ui OOHAPY>KEHMs] OpPTraHUYECKUX
BEIIECTB PA3NIMUHBIX KIJIACCOB: (DEHOJIOB, allbJIETUAOB, Kpaxmana, YKCYCHOW KHCIIOTHI,
aMUHOKHUCIIOT, OeNKOB U Jip. OnucaHue HaOMI0AaeMbIX SIBJICHUN U COCTABICHUE XUMUYECKUX
peaKIuil U/ Ui CXeM.
IMpodeccuoHaIbLHO-OPUEHTHPOBAHHOE
MOIYJIs1)

2. JlaboparopHas paboTta
(GYHKIIMOHATBHBIM TPyIIIIAM).
[IpoBeneHre KavueCTBEHHBIX PEAKIUMM, HMCMOJIb3YEMBbIX MJIsI PAClO3HABAHUS OPraHUYECKHUX
BEIIIECTB OTJEIBHBIX KJIACCOB MO (DYHKIMOHAIBHBIM TpyMNIiaM: Ha MPUMEPE aMUHOKHUCIOT U
KapOOHOBBIX KUCJIOT, CHUPTOB U ()€HOJIOB, aIbJAETUA0B U KeTOHOB. Onucanne HaO 0 jaeMbIX
SIBJICHUM U COCTaBJICHUE XUMHUUYECKUX PEAKIIUN U/ U CXEM.

coaep:kaHue  (comepkaHMe  NMPHKJIATHOTO

«KauecTBeHHBIN aHAMW3 OPraHUYECKUX COCAUHEHUH IO

Pazgea 7. CTpoeHue M CBOHCTBA OPraHNY€eCKUX BELIECTB 28

Tema 7.1. OcHOBHOE coiep:KaHue 4 OK 01
Knaccudpukauus | Teopernueckoe odydenue 2

, CTPOCHMC H|[[peameT OpraHMYeCKON XUMUU. B3anMOCBA3b HEOPTraHUYECKUX U OPTaHUYECKUX BELIECTB.

HOMCHKIIATYpa |(XMMHYECKOE CTPOCHHE KaK TMOpPSJ0K COCAUHEHUS aTOMOB B MOJIEKYJE COIJIACHO HX

OPraHHYCCKUX  |BaeHTHOCTH. (OCHOBHBIE TMOJOXEHUSI TEOPUM XHUMHYECKOIO CTPOEHUSI OPraHHYEeCKUX

BCIICCTB coequHeHuid A.M. byrtiepoBa. YriepoIHbId  CKEJIET OpPraHMYeCKONM  MOJIEKYJIBI.

MosekyasipHble M CTPYKTYpHBIE (pa3BEepHYThIC, COKpAIICHHBbIC) XUMHUYECKHE (HOPMYIIHIL.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUUYECKOTO CTPOEHUSI MOJIeKyJ. M3oMepusi U n30Mephl
(cTpykTypHas, reoMeTpuueckas (1uc-TpaHc-u3omepus). KpaTHOCTh XUMHUYECKOM CBSI3H.
[Tonstne o QyHkuuoHanpHoOU rpymnme. I[lpuHIUNBl  KiIaccupUKAUM — OPraHUYECKHUX
CoeIMHEHUN. MexnyHapoaHas HOMEHKJIATYpAa Y MPUHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX
COEIMHEHUM.

IIpakTnyeckune 3aHATHS

HOMCHKJIaTypa OpPraHU4CCKUx COCI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIaCCOB (HaCBIH_IeHHBIC,
HCHACBIINCHHBIC WU apOMATHUYCCKUC YIJICBOIOPOAbI, CIIMPTHI, CI)CHOJ'H)I, AJIbACTHUIbI, KCTOHEI,
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KapOOHOBBIE KUCIOTHI U Jp.) CocTaBlieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYIT
OPTraHUYECKHX BEIECTB OTACIBHBIX KJIACCOB, UCIOJB3YS MX HAa3BaHUS MO CHCTEMAaTHYECKOMN
HOMEHKJIaType.

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE  cojiep:kaHue  (coJep:kaHue  MNMPHUKJIATHOTO
MOYJIs1)

Pacuertsl npocreiimieit popMyibl opraHuuecKoi MOJIEKYJIbI, KCXOAS U3 JIEMEHTHOTO COCTaBa
(B %).

Tema 7.2.
CBoiicTBa
OpraHUYECKUuX
COCIMHCHU I

OcHOBHOE coepxkaHue

14

Teopernueckoe o0yueHue

10

OU3NKO-XUMUYECKHE  CBOWCTBA  OPraHMYECKHX  COCAMHEHUM  OTIEIBHBIX  KJIACCOB
(ocobenHocTH KiaccU(pUKAIMM W HOMEHKJIATYpbl BHYTPU Kjlacca; TOMOJOTUYECKUN PNl U
obOmas Qopmyna; uzomepus; (QpU3NYECKUE CBOMCTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI
MOJTYYEHUS):

— MpEeIETbHBIE YIIIEBOAOPOAbL. ['OpeHre MeTaHa KaKk OJMH U3 OCHOBHBIX HCTOYHUKOB TEILUIA B
MIPOMBIIUIEHHOCTHU U ObITY. CBOMCTBA MPUPOJHBIX YTIEBOAOPOI0B, HAXOXKIECHUE B IPUPOJE U
IIPUMEHEHHUE AJIKAHOB;

— HENpEeACNbHBIE U apOMATHYECKUE yIIIeBOAOpoabl. [lomumepusanusa 3TuieHa Kak OCHOBHOE
HaIIpaBJICHUE ero VICIIOJIb30BaHU. I'openue aleTUICHa KakK VMCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JIJISI CBAPKU U PE3KU METAJLIOB;

— KHUCIIOPOCOIep)KAIIe COSAUHEHUS (CIIUPTHI M MPOCThie d(PUPHI, PEHOIBI, albIETHABl U
KETOHbI, KapOOHOBBIE KHCIOTBI M UX Npou3BojaHbIe). IlpakTuyeckoe mnpUMEHEHUE
ATUJICHTJIMKOJIS, TJIMIIepUHa, PeHoa.

IIpodeccnoHAILHO-OPUEHTHPOBAHHOE  COJAepKaHUe  (CoaepikaHHe  IMPHUKJIATHOIO
MOYJIs1)

[Ipumenenue popmanbaeruaa, aueTanbAeruia, YyKCyCHOU KUCIOThI. Mbljia KaK COJIM BBICILIUX
KapOOHOBBIX KUCIOT. MoroIue CBONCTBA MBI,

— a30TCcoJIepKaIIe COeAMHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCJIKH). 2
Knaccudukanus u 0cCoOOEHHOCTH OpraHHYeCKUX peakiuid. Peakiimonusie 1ieHTpsl. Pagukaisl. 5
ITepBoHayvasibHBIC MOHATHS O THUIAX U MEXaHU3MaX OPraHUYECKUX PEaKIui.

IIpakTHYecKHe 3aHATHS 2

OK 01
OK 02
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Pemenune HECITOYCK HpeBpameHHﬁ Ha 'CHCTHYCCKYIO CBA3b MCKAY KJIaCCaMH OPraHHYCCKHX
COCI[I/IHCHI/II\/JI C COCTaBJICHMEM Ha3BaHUM OpPraHUYCCKHUX COQI[I/IHCHI/Iﬁ I10 TpHBH&JIBHOfI NI

MEXIYHAPOJHON CHCTEeMAaTHYeCKOW HOMEHKJIarype. PelieHwe pacdeTHbIX 3amad 110
yYpaBHEHUSIM PEAKINI ¢ y9aCTHEM OPTaHUYCCKUX BEIIECTB.
IIpodeccuoHATbLHO-OPUEHTHPOBAHHOE  co/lep:KaHue  (CodepiKaHHe  NMPHUKJIATHOIO

MOIYJIs1)
JlaGopaTopHbIe 3aHATHS

JlabopatopHas pabota «IlomydeHne dTuIeHa 1 U3y4YE€HNE €T0 CBONCTBY.

[Tonyuenue sTUIEHA U3 3TaHOJIA B TAOOPATOPUHU U U3YUEHHE ero (PU3UYECKUX U XUMUUYECKUX
cBoricTB. CocCTaBleHUE pEaKIMN MPUCOCIUHEHHUS W OKHUCICHUS Ha IpUMEpE STUJICHA.
Penienne pacueTHbIX 3a/1a4 € UCIOJIb30BAaHUEM INIOTHOCTHU T'a30B 110 BOJOPOIY U BO3IYXY.

Tema 7.3.
Opranuueckue
BEIIIECTBA B
KUZHECATEIbH
OCTH 4EeJIOBEKA.
IIpounsBoacTeo

U TMpUMEHEHUE
OpTraHUYECKUX
BEILIECTB B
MIPOMBIIIJIEHHOC
TH

OcHOBHOe conepxkanmne

Teopernueckoe 00yueHmne

buooprannueckue coeaunenus. [lpumeHeHne U  OHOJOrHMYEcKas poJib  YIJIEBOJOB.
OxucieHue yriieBOAOB — MCTOUYHUK SHEPIUU KUBBIX OpraHu3MoB. O0iacTu NMpUMEHEHUs
amuHokucnoT. IlpeBpaienuss OenkoB NHIIKM B opraHu3Mme. buonorundeckue QyHKIUU
0enkoB. buonornueckue PyHKIUU KUPOB. Posib oprannyeckoid XMMUU B PEIIEHUH MPoOsieM
MUIIEBON OE30MaCHOCTH.

HyknennoBeie kucnorel: coctaB u crpoeHue. Crpoenue HykineotnaoB. Cocras
HykjaenHoBbIX kucioT (JHK, PHK). Ponb HyKIEMHOBBIX KHCIOT B >KHU3HEAESITEIbHOCTH
OpPraHU3MOB.

[Ipou3BOACTBO OpraHUYECKUX BEHIECTB: IPOU3BOJCTBO METaHONA, MepepadoTka HeTH.
[TomuaTUeH Kak KPYNMHOTOHHAXKHBIM MPOJYKT XMMHYECKOro mpou3BoiacTBa. [IpumeHeHue
stuiieHa. [Ipou3BOACTBO U IPUMEHEHNE KayuyyKa U PE3UHBI.

CuHTeTHYECKME W HCKYCCTBEHHBIE BOJIOKHA, HMX CTpO€HHE, cBoMcTBa. I[Ipaktnueckoe
MCIIOJIh30BaHNE BOJIOKOH. CHHTETUYECKNE TUICHKHU: M3OJISIIHS JIsl IPOBOJIOB, MEMOPAHBI JIJIs
OTNPECHEHUs BOJIbI, 3allUTHBIC TIUICHKW IS aBTOMOOWJICH, TIJIACTBIPH, XUPYPrUUYECKHE
noBsi3kd. HoBbIE TEXHOIOTHM JaTbHEUIIIETO COBEPIICHCTBOBAHUS MOJIMMEPHBIX MATEPHUATIOB.
Ponb opranndeckoit XuMuu B peIeHUH MPoOJIeM SHEPreTUUeCKo O€3011acCHOCTH, B Pa3BUTHH
MEJIMIIUHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHUKOB SHEPruu (ajbTepHATUBHBIC

OK 01
OK 02
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MCTOYHUKHU YHEPTUN).

IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE  co/lep:KaHue  (CoAepiKaHHEe  NMPHUKJIATHOIO

MO/1YJIs1) 2
IIpakTnyeckune 3aHATHS
Penienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM MO COCTABJICHUIO XMMHUUYECKUX PEaKIui,
OTPAXAIOMUX XUMUYECKYI0 aKTHUBHOCTh OPTaHMYECKUX COCIMHECHHN B Pa3IMYHBIX Cpenax |2
(mpUpOIHBIX, OMOJOTUYECKUX, TEXHOT€HHBIX).
Konrpoapuas CrtpykTypa U CBOWCTBA OPTaHUYECKUX BEIIECTB 2
pabora 5 '
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIepP:KaHue (Colep:KaHne MPUKJIATHOTO MOTYJIs) 42
IIpomeskyTouHasi aTTecTanys Mo TMCHUILIHHE (IK3aMeH)
Bcero 144
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3. YcaoBust peaju3zanuu NporpaMmmal 001meo0pa3oBaTeJbHONM JUCHUIIIMHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzauuyd TPOTpamMMbl  JTUCHUIUIMHBL JOJKHBI OBITh TMPEAYCMOTPEHBI
CJIEIYIOUIUE CTIeIIMANIbHBIC TOMEIICHUS: YUYCOHBI KaOMHET XUMUU W/WIH y4eOHOU
XUMHUYECKOH 1abopaTopui.

O6opynoBanne y4yeOHOro ka0uHera (HArJIsiIHble TOCOOHUsI): HaOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOAEIH KPUCTAUIMYECKUX PELIETOK,
KOJUICKIIUM TPOCTBIX UM CIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIUMEPOB;
KOJUIEKIIMA TOPHBIX TMOPOJ M MHHEpaioB, Tabnuima MeHzeneeBa, ydeOHBIC
(¢unbMbl, TUPPOBBIE 00pPa30BaTEIBHBIE PECYPCHI.

Texnnueckue  cpeacrBa  00y4eHHMsl:  KOMIIBIOTEp C  YCTpOWCTBaMu
BOCIIPOM3BEAEHUA 3BYyKa, [PUHTEpP, MYJIbTUMEAUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPEe3EHTEP sl IPE3CHTALIHIA.

O6opynoBanue saGoparopum W padoumMx MecT JadOpaTOpPUM: MEH3YPKH,
MUNETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKDPOCKOM, JIyIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJA, IUIAHIIETHl JUIS KaledbHBIX peakiuuil, (QuiIbTpoBaIbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIC MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHBIE NaJIOYKH, IITAaTUBBI JJIsI TPOOUPOK; MEpPHBIE
LUMJIMHAPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JENHUTENbHbIE HUIuHapudeckue (50-
100 M), CTYmKM C TECTUKOM, (appopoBble YalllKHd, HTUHUETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OHJIEKTPOIUIUTKH, JabOpaTOpHBIE
HITaTUBBI, CIUPTOBBIE TOPEJIKU, CHUYKH, MPUOOp AJIA MONTY4YEHHUS Ta30B (WU
npoOupKa C ra3o0TBOJAHON TpPYyOKOi), AepKaTenu s NPOOMPOK, CKISHKH IS
XpaHEHUsI PEaKTUBOB, pa3daTOuHble JTOTKU; XuMuieckue crakansl (50, 100 u 200
MJT); IIMATENW; MUHIETHI; TUTEIbHBIC UM, CEKYHAOMEPHI (TaiiMepbl), MEpHbIC
npobupku (Ha 10-20 mu) u mepHbie KoyowI (25, 50, 100 u 200 mut), BoasHas 6aHs
(W1 TepMOCTaT), CTEKJISTHHBIC MAJIOUKH; KOHUYECKUE KOJObI 1Jia TuTpoBaHus (50
u 100 wmu); WHAMKATOpHBIE TOJOCKU it ompeaenenus pH u cranmaptHas
WHJMKATOpHAs IIKaJla; YHUBEPCAIbHbBIN MHIUKATOP; nuneTky Ha 1, 10, 50 mu (unu
no3atopbl Ha 1, 5 u 10 mit), GropeTku i1 TUTPOBAHUS, MEAUIIMHCKUE IIMPHUIHI HA
100-150 mu1, mabopaTtopHble W/HUIN aHATUTUYECKUE BEChl, pH-METphI, CYIIMIbHBIHI
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peaju3auu NporpaMmmbl

. Xumusa i npodeccuid ¥ CrenHalibHOCTEM eCTeCTBEHHO-HAYYHOTO MPOdUIIS:
yueb. I CTyld. yupexaeHuit cpen. mnpod. obpazoanus / mox pea. O.C.
[Nabpuensna. — 7-e u3f., crep. — M.: U3narenbckuii neHTp «Axamemus», 2020. —
400 c.
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4. KoHTposib M OLEHKAa Ppe3yJabTATOB OCBOCHHUSI 0011e00pa30BaTeILHOM
TUCHUTIIHHBI

KoHTposib 1 olleHKa pe3yIbTaTOB OO0YYEHUsSI OCYIIECTBIISIETCS MPEMNoiaBaTesieM B
mpolecce TMPOBEACHMS TMPAKTHUECKUX 3aHATHH U JabopaTopHbBIX padoT,
TECTUPOBAHUS, a TAKKE BBHIMOTHEHUS 00YUYaIOIUMUCS WHIUBUYAIbHBIX 3a1aHUM,
MIPOEKTOB, UCCIeI0BaHUN. Pe3ynbTraTel 00ydeHus: ONpeeNsitoT, YTO 00ydaronuecs
JOJDKHBI 3HATh, TOHWMAaTh M JIEMOHCTPUPOBATH 10 3aBEPIICHUHA W3YUYCHUS
JUCITUTITHBI.

Jlnst  popmupoBaHus, KOHTPOJII W OIEHKH pPE3YyIhTaTOB OCBOCHUS YUYEOHOU
JTUCITUTUTMHBI UCTIOB3YETCS CUCTEMA OIICHOYHBIX MEPOTPHUSITHH, MPEACTaBIISIONIAs
co00ll KOMITJIEKC YYEOHBIX MEpPOIPHUSATUH, COTJIACOBAaHHBIX C PE3yJIbTaTaMH
oOyuenus u chopmynupoBanHbix ¢ ydetom OI'OC COO (mpeameTHbie
pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

Mopnyas / Pazgen

Ne / Tema PesyabTaT 00yuenus OueHo4yHbIe MEPONIPUATHUSA OK
| OcHOBHOMH MOYJIb
1 Paznen 1.|®opmyanpoBaTs 0a30Bble
OcHoBBI NOHATHSA U 3aKOHBI XHMHHU
CTpPOeHMs
BellecTBa
1.1 |Crpoenue atomoB|CoctaBnate  xumuueckue|l. Tect «Crtpoenne atomoB|OK 01
XUMHUYECKHUX GopMyNibl  COETUHEHUN B|XUMHUYECKHX  DJIEMEHTOB U
DIIEMEHTOB Y |COOTBETCTBUM CO CTENEHBIO|IIPUPOAA XUMUUECKOHN CBSI3N».
pupoaa OKHCIICHUS XUMHUYECKHX|2. 3agaud Ha COCTaBJIEHUE
XUMHUYECKON DJIIEMEHTOB,  MCXOAS  W3|XUMHYECKHX bopmyn
CBSI3U BaJICHTHOCTH 1 |IBYXaTOMHBIX COEIMHEHU I
ANIEKTPOOTPHULIATEILHOCTH  |(OKCHIOB, Cynb(pHIO0B,
THJIPHUJIOB U T.I1.).
1.2 |llepmoguueckuit |XapakTepu3oBaThb [IpakTuko-opuentupoBanusie  |OK 01
3aKOH M TaOJuIa|XMMUYECKHE JJIEMEHTHl B|TeopeTnueckue 3aganus  Ha|OK 02
JI.11. MenneneeBa |cOOTBETCTBUU C UX |XapaKTepU3alul0  XHMUYECKUX
M0JIO’KEHUEM B|2sieMeHTOB: «MeTannnueckue /
NEPUOANYECKON  CUCTEME|HEMETATINYECKHE CBOIICTBa,
XUMHUYECKHUX 3JIEMEHTOB [3JIEKTPOOTPULIATEILHOCTD u
JA.1. Menneneesa CPOACTBO K JJIEKTPOHY
XUMHYECKUX  JJIEMEHTOB B
COOTBETCTBUE c ux

SJIEKTPOHHBIM ~ CTPOCHHEM U
MOJIOKEHUEM B INEPHOINYECKOMN
CHUCTEME XUMHYISCKHX
anemenToB [[.11. Menaeneeray.
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Mopnyas / Pazgen

Ne / Tenta Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
2 Paznen 2.|CocraBisiTe ypaBHeHusi ¥|KonTpoubHasi paora
XuMH4YecKue CX€eMBbI XUMHYeCKHUX | «CTpoeHune BellecTBA ) |
peaKknun peaximii XUMHYECKHE PeaKIuN
2.1 |Tunsr CocTaBiIiITh peakuuu|l. 3amaun Ha coctaBienue|OK 01
XUMHUYECKUX COCMHEHUS, Pa3JI0KEHUs,|ypaBHECHUN PEAKIIUI:
peakuuii oOMeHa, 3aMEIICHUS, [— COEAMHEHUS, 3aMEICHHUs,
OKHUCJIUTEIBHO- paznokeHusi, 0OMEHa U peakLui
BOCCTAHOBUTEJIbHBIE C  yyacTME€M  KOMIUIEKCHBIX
peakiumn u peakuuu (coequHeHud  (Ha ~ mpumepe
KOMIUIEKCO0Opa3oBaHus (Ha|THAPOKCOKOMILIEKCOB
npuMepe QITIOMUHHUS U LIUHKA);
TUAPOKCOKOMILIEKCOB — OKUCJIUTENbHO-
QTIOMUHMS W [HUHKA) C|BOCCTAHOBHUTEJIBHBIX PEAKIUN C
Y4aCTHEM HEOPraHWYECKHX |UCII0Ib30BAHUEM MeTroaa
BEIIIECTB 3JIEKTPOHHOTO OanaHca;
— C Yy4YyaCcTUEeM KOMIUIEKCHBIX
coequHeHUl  (Ha ~ mpumepe
TUAPOKCOKOMIUIEKCOB LMHKA U
QITIOMUHMUS).
2. 3anaun Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MIPOJIYKTa
peakuuu COeIMHEHUs; MacCOBOU
Wi 00BEMHOM JONU BBIXOJA
MPOJAYKTAa pEaKlUU COEAUHEHUs
OT TEOPETHUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOIICHUM Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTHUK HCXOJTHBIX
BEIIECTB U MPOAYKTOB PEAKIIHH;
Macchl  (00BEM,  KOJIHMYECTBO
BEIIECTBA) MPOAYKTa pPEaKIIHH,
€CJIH OJJHO M3 BEILECTB JIaHO B
BUJIE PACTBOPA C OINPEAEIECHHOU
MacCOBOM JT0JIEW PACTBOPEHHOI'O
BELIECTBA.
2.2 |Onextponutnueck |CocTaBiATh ypaBHeHus|l. 3amanus Ha cocrasieHue|OK 01
asl TUCCOIMAITUS U |XUMHUYECKUX pEeaKIny [MOJIEKYJSIPHBIX M HMOHHBIX
WOHHBII OOMEH MOHHOTO oOMeHa C|peakuuii C ydacTHEeM OKCHJOB,

y4aCcTUEM HCOPraHU4YCCKUX
BCIICCTB

KHCJIOT, OCHOBaHHM W COJICH,
HOHHBIX peaKIuil TUApoIH3a
COJIEH, YCTaHOBJICHHE

W3MEHEHUS KUCIOTHOCTH CPEJIbI.
2. JlaGopaTopHas paborta
«Peakmuu rugpomsay.
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Mopnyas / Pazgen

Ne / Tenta Pe3yabTaTr 00yueHus OueHo4HbIe MEPONIPUATHSA OK

3 Paznen 3.|UccaenoBars crpoeHue u|KoHTpoJbHasi pabora
Crtpoenne H|CBoOiicTBa «CBoiicTBa HEOPraHMYeCKUX
CBONCTBa HEOPraHU4YecKMX BelleCTB |BelleCTB)»

HEOpPraHH4ecKUuX
BellleCTB

3.1 |Knaccudukamus, |KmaccudunupoBaTh 1. Tect «Homenkmarypa u|OKO0l
HOMEHKJIaTypa ¥ |HEOPraHWYECKHE BEIIECTBA|HA3BaHUE HEOPraHUYECKUX
CTpOCHHE B COOTBETCTBMM C UX|BELIECTB  HMCXOAS M3  HX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH  QOopMyiBl WA
BEIIECCTB COCTaBJICHHE XUMHUYECKON

(dbopMyIIbI HCXOAS W3 HAa3BaHUS
BEIIECTBA MO MEXIYHAPOIHOU
U TPUBHAIILHON
HOMEHKJIAType».

2. 3ajayn Ha pacyeT MacCOBOM
noid  (Maccel)  XMMHUYECKOTO
JleMeHTa  (COeIMHEHus) B
MoJieKyIie (cMecH).

3. IlpakTuyeckue 3amgaHusi IO
KJacCU(pUKallMK, HOMEHKIIaType
U XUMHYECKHM  (opMyliaM
HEOPraHUYECKUX BEIIIECTB
pPa3IUYHBIX KJIACCOB.

4. llpakThueckue 3aJaHus Ha
ompezeseHue XUMHUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCMMOCTH BHUJa XUMHUYECKON
CBSI3M U THUIA KPUCTALTHYECKON
PEIIEeTKH.

3.2 |®wusuko- YcranaBinuBaTh 1. Tect «Ocobennoctu|OK 01
XUMHUYECKHE 3aBUCUMOCTH (bU3HUKO- | XUMUYECKUX CBOMCTB OKCcHaO0B,|OK 02
CBOMCTBaA XUMHUYECKHX CBOMCTB |KHCJIOT, OCHOBaHHIA,
HEOPraHMYECKUX |HEOPTraHMYECKUX BeUIeCTB|aM(OTEPHBIX TUIAPOKCUAOB H
BEII[ECTB OT CTPOEHUS aTOMOB H|COJIC».

MONIEKYJ, a Takxke Tuna|2. 3agaHus Ha COCTaBJICHHE

KPUCTAJUIMYECKOW pELIETKH

ypaBHEHUH XUMHUYECKUX
peaKkiuii ¢ yuacTueM MPOCThIX U
CJIOKHBIX HEOPTaHUYECKUX
BEILIECTB: OKCHUJIOB METAJJIOB,
HEMETAIJIOB U aM(OTEpHBIX
JJIEMEHTOB; HEOPraHUYECKHUX
KMCIIOT, OCHOBaHHUI u
aM(pOTEepPHBIX TUAPOKCHJIOB,
HEOPraHUYECKUX coJiei,

XapaKTepU3YIOIUX UX CBOUCTBA
U CHIOCOOBI MOJTYUYECHHUS.

3. IIpakTuKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE  3a/JaHusl  Ha
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Mopnyas / Pazgen

Ne / Tenta Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
CBOMCTBA u [IOIy4YEHHUE
HEOPraHUYECKUX BEILECTB.
4. Jlaboparopuas pabora
«CBolicTBa METaJUIOB u
HEMETAJIJIOB.

3.3 |[IpousBoacTBO O6ocHoBbiBaTh 3HaueHue H|[IpakTuko-opuentupoBannpie |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3amaHuss 1o cocrasiieHuto|OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B|XUMHYECKHX peaxuit c
3HaueHue 1 |ObITOBOM U|y4acTueM HEOPraHUYECKUX
pUMEHEHUE B|IIPOM3BOJICTBEHHON BEIIECTB, HUCIOIb3YEMbIX I UX
OBITY u Ha |/IeATENIbHOCTU YeJIOBEeKa MX [MICHTU(UKAUU u
MIPOU3BOJICTBE (bU3UKO-XUMHYECKUMU MPOMBIIIICHHBIX croco6oB

CBOMCTBaMH IIOJIy4YEHUSL.

4 Paznen 4.|UccaenoBars crpoenue u|KoHTpoJbHas padora
Crtpoenne u|cBoiicTBa oprannyecknx|«CTpoeHue " cBOlicTBa
CBOICTBA BeLIECTB OpPraHM4ecKHX BelecTB)
OpPraHu4ecKux
BellecTB

4.1 |Knaccuduxamus, |Knaccudumuponath 1. 3aganmss Ha cocraBinenue|OK 01
CTpOCHHE U |OpraHUYEeCKUE BEILIECTBA B|HA3BaHWM OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU c UX|COCIMHEHUH TI0 TPUBHAIBHOM
OpraHUYECKUX CTPOEHUEM WIH MEX1yHapOIHON
BEIICCTB CUCTEMAaTUYECKOM

HOMEHKJIAType.

2. 3amaHus Ha COCTaBJIEHUE
TTOJIHBIX U COKpAIICHHBIX
CTPYKTYPHBIX dbopmyn
OpPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3amaum Ha oOmIpeneNeHue
npocTeimen (bopMmyIbI
OpraHUYECKON MOJIEKYJIBI,
UCXOZs U3 JIEMEHTHOI'O COCTaBa
(B %).

4.2 |CsoiicTBa VYcranaBnuBaTh 1. 3amanus Ha cocraBienue|OK 01
OpraHUYeCKUX 3aBUCUMOCTH ¢bu3uKo-|ypaBHeHUH xumuueckux |[OK 02
COETMHEHU N XUMHUYECKUX CBOMCTB|peakuii c y4acTUEM

OpPraHMYECKHUX BEIIECTB OT|OPraHMYECKMX  BEIIECTB  Ha
CTPOEHUS MOJIEKYII OCHOBaHMM HUX COCTaBa U
CTPOEHHUS.
2. 3agagusg Ha COCTaBJICHHE
ypaBHEHUU XUMHUYECKHUX
peakuuii, WJUTFOCTPUPYIOIIUX

XMMHYECKHE CBOMCTBA C Y4eTOM

MEXAHU3MOB MPOTEKAHUS
JAaHHBIX peaxkuui Hu
T€HETUYECKOM CBSI3U
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Mopyas / Pa3nen

Ne / Tenta Pe3yabTaTr 00yueHus OueHo4HbIe MEPONIPUATHSA OK

OPraHWYECKUX BEILECTB Pa3HBIX
KJIACCOB.

3. PacuerHple 3amaud 1O
yYpaBHEHUSAM peaxui c
y4acTHUEM OpraHUYECKUX
BEIIIECTB.

4. Jlaboparopuas pabora
«[lonyuyenue STHIIEHA U
HU3YYECHUE Er0 CBOMCTBY.

4.3 |Opranuveckue O6ocHoBeiBaTh 3HaueHue u|lIpakTtuko-opueHtupoBannsie [OK 01
BEILIECTBA B|IPUMEHEHUE OpPraHUYECKUX|3aJaHUS IO cocrasiennio|OK 02
JKU3ZHEJEATENIbHOC |BEIIECTB B  OBITOBOM ¥ |XMMHUYECKUX peaxiuit c
™™ YEJIOBEKA. |IPOU3BOICTBEHHOM y4acTHueM OpPraHUYECKUX
[Tpou3BOACTBO  M|IEATEIBHOCTH YENOBEKA HX |BEIIECTB, UCMOJIb3YEMBbIX IS UX
MPUMEHEHUE (hUBUKO-XUMHUYECKUMU uacHTHQUKaMK B OBITY W
OpraHHYECKUX CBOIicTBaMH MPOMBIIIIEHHOCTH.

BEIIECTB B
MPOMBIIIJICHHOCTH

5 Paznen 5.[hccaenoBath paBHoBecue|KonTposbHasi padora
Kunernyeckue H|M CKopocTh XuMHYecKuX|«CKopocTh XHMHUYECKOH
TePMOAMHAMM Y EC |peaKI Ui peakuuu " XUMHYecKoe
KHe paBHOBecCHEe»
3aKOHOMEPHOCTH
NMPOTEeKAHUSA
XHMHYECKHX
peakuuii

5.1 |Kunernueckue Uccnenosarth Brnusaue|l. Jlabopatopnas pabGora Ha|OK 01
3aKOHOMEPHOCTH |KOHILICHTPALUU BBIOOP: OK 02
MIPOTEKAHUS pearupyromux BewecTB H|— «OmnpeneneHue 3aBUCHUMOCTH
XUMUYECKHX TEMIIEpaTypbl Ha CKOPOCTh|CKOPOCTH peakiumn oT
peakiuit XUMUYECKUX PEaKIui KOHIICHTPAllUM  PEarupyrommx

BEILECTBY;

— «Omnpenenenre 3aBUCUMOCTH
CKOPOCTH peakiumn oT
TEeMITepaTyphbI».

2. IlpakTUKO-OPUEHTUPOBAHHBIE
TEOpPETUYECKHE  3aJaHus  Ha
aHanu3 (aKTOPOB, BIHSIOMINX
Ha W3MEHEHNE CKOpPOCTH
XUMHUYECKON PEeaKIUu.

5.2 |Tepmomunamuuec |MccrmenoBarhb BiusiHue| 1. 3agaun Ha pacueTsl TemioBbx |(OK 01
KHE U3MEHEHMs KOHIEHTpauuu |3PpdexToB xummuueckux peaxuuii|OK 02
3aKOHOMEPHOCTH |BEIIECTB, PEAKIIUU CPEJbl U|H OIMpEeeTICcHUE THUTA PEaKIUH
MPOTEKAHUs TEMIEPaTyphl Ha CMelIeHHUE (10 TeroBoMy 3PQeKTy: K30-
XUMHUYECKHUX XHMHUYECKOTO PABHOBECUS  |M DHAOTEPMUUYECKHUE).
peakiuii. 2. IlpakTUKO-OpUEHTUPOBAHHbBIE
PaBHoBecue 3aIaHus Ha MIPUMEHEHUE
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Mopnyas / Pazgen

Ne / Tenta Pe3yabTaTr 00yueHus OueHo4HbIe MEPONIPUATHSA OK
XUMHUYECKUX npuniuna Jle Ilarenebe s
peakuuii HaXO0XKJICHUS HalpaBJIeHUs

CMEIICHUSs paBHOBECHS
XUMUYECKON PEAKUMU U aHAJIHU3
(GakTOopoB,  BIUAIOIMIMX  HA
CMelIeHue XUMHUYECKOTO
paBHOBECHS.

3. JlaGopaTopHas paborta
«M3ydyeHne BIUSHUS Pa3TUUHBIX
(bakTopoB Ha cMelIeHue
XUMHUYECKOTO PAaBHOBECHUSI.

6 Pazgen 6. UccaenoBath nucnepcHble| KonTposabHas padora no reme
JAucnepcHbie CHCTEMBI «JlucnepcHbie CHCTEMbD)

CHCTEMBI

6.1 |ducnepcHbie Paznuuate uctunubie|1. 3amaun Ha mnpurotosienue|OK 01
CHCTEMBI 1 |pacTBOPHI, KOJUJIOUIHBIE | PaCTBOPOB. OK 02
bakTopsI HX | pacTBOPBI u|2. IIpakTUKO-OpUEHTHUPOBAHHBIE
YCTOMYHUBOCTH rpyOOIMCIIEPCHBIE CUCTEMBI |pacueTHbIE 3a/IaHus Ha

Ha OCHOBE XHMHYECKOTO|AUCIEPCHbIE CUCTEMBHI,

IKCIIEPUMEHTA UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOACTBEHHOMN
NeSATeTbHOCTH YeTIOBEKa.

6.2 |UccnenoBanue Hccnenosarb ¢usuko-|Jlabopatopnas  pabora  (Ha|OK 01
CBOICTB XUMUYECKHUE CBOICTBA|BBIOOD):

JIUCTIEPCHBIX pa3IMYHBIX BUJI0B|— [IpuroroBienue pacTBOpoOB;
CUCTEM JIUCTIEPCHBIX CUCTEM — MHccnenoBanue UCIIEPCHBIX
CUCTEM.

7 Pa3znen 7.|HccaenoBarThb CBOMCTBA
KauyecTBeHHBIE |OpraHHMYecKHX "
peakuuu HEOPraHU4YeCcKHX BellecTB
00HapYy:KeHus c HCNO0JIb30BAHNEM
OPraHMYecKUX M|Ka4YeCTBEHHBIX PeaKIui
HEOPraHu4eCKHX
BellleCTB

7.1 |OGHapyxeHue Uccnenosarth 1. JlaGoparopnas pabora (ua|OK 01
HEOPraHWYECKUX |KauYeCTBEHHbIE peakiuu |BbIOOD):

KaTHOHOB Y |HEOPTaHWYECKHUX BEIIECTB |— AHAIUTHYECKHE  PEaKIHH
aHHOHOB KaTuOHOB [-VI rpynm;
— AHaNUTHYECKHE  PEaKIUu
AQHUOHOB.

2. IlpakTthueckue 3amaHus Ha

COCTABJICHUE ypaBHEHUM
peakuuin oOHapyKeHHUS
katuoHoB  [-VI  rpymn wu

AQHMOHOB, B T.4. B MOJICKYJISIPHOM
1 MOHHOH (popmax.
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Mopyas / Pa3nen

Ne / Tenta Pe3yabTaTr 00yueHus OueHo4HbIe MEPONIPUATHSA OK

7.2 |OOHapyxeHHe HccnenoBath 1. Jlaboparopnas pabora (Ha|OK 01
OpraHUYECKUX KaueCTBEHHbIE peaxuuu |BbIOOop):

BEILIECTB OpraHuyeckux coeAauHeHuit|— KauecTBeHHBbIE peakiuu Ha
OTJICIbHBIX OTJIEIbHBIX KJIACCOB OTJICNIbHbIE KJIACChI
KJIACCOB c OpPraHUYECKUX BEUIECTB;
HCIIOJIb30BaHUEM — KauecTBennsiii aHanu3
KaueCTBEHHBIX OPraHUYECKUX COCJIMHEHUM 10
peaxui (YHKIIMOHATIBHBIM TPYIIIaM.
2. Ilpaktuueckue 3amaHusi Ha
COCTaBJICHHE KauyeCTBEHHBIX
peakuuin 0OHapyKEeHHUsI
OpPTaHMYECKUX COCAMHEHUN.

| IpuxkaaxHoit MoayJib

8 Pa3znea 8. OuenuBaTh mnocjeacTBusi|3ammra Keiica (¢ yuyeToM
Xumusi B ObITY U|0BITOBOI u|0yaymeil mpodeccuoHaIbLHOM
NMPOU3BOJACTBEHH (MPOU3BOACTBEHHOM JAesITeJIbHOCTH)

Ol /1eATeJIbHOCTH |1eATEJIbHOCTH YeJI0BeKa ¢
YyeJIOBEKa MO3UIUI  IKOJOTHYECKOi
0e301macHOCTH
Xumusi B ObiTy u|OuenuBath  mocieactsusi|Keiic (¢ ysetom  Oynymieit[OK 01
MIPOM3BOJICTBEHHO |OBITOBOM u|npodeccruoHanbHON OK 02
W JeATEIbHOCTH [[IPOU3BOJICTBEHHOM JeSATETLHOCTH) OK 04
YelnoBeKa NESITEIbBHOCTH 4elloBeKa C|Bo3MokHbIE TeMbI KEHCOB: OK 07
no3unmii  sKkonorudeckoit|1. I[loTeruienwe knmmara u
Oe3omacHOCTH BBICBOOOKIICHHE ra30BBIX
THUAPATOB CO JIHA OKEaHa.
2. byaymme wMartepuansl As
aBua-, MaIIuHO- "
prUOOPOCTPOCHHUS.
3. HoBele wMarepuanbl st
COJTHEYHBIX OaTapeit.
4. JlexkapcTBa Ha  OCHOBE
pacTUTEIHHBIX MPENapaToB.

9.1 |Pa3gen 9.1.\MHTEepnpeTHpOBATH 3amura yueOHo-
HccaenoBanue u|XUMHYECKHE TPOIECCHl H|HCCIEI0BATENbCKOI0 MPOEKTA
XHMHUYECKH I siBJIeHUs B Ouocdepe (c y4eTom Oyayuuei
aHAJIU3 00bEKTOB npogecCHOHATbHOM
ounocdepnbi AesiTeJIbHOCTH)
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Mopnyas / Pazgen

Ne / Tenta Pe3yabTaTr 00yueHus OueHo4HbIe MEPONIPUATHSA OK
9.1.1 |OcHoBBI Boinonasate nonHbi 1ukdi| 1. Jlaboparopuas pabota|OK 01
nabopatopHoit AKCIIEPUMEHTAJILHOTO «OCHOBBI nabopatopHoi
MPaKTUKHU B|MCCJICIOBAHUS C|TIpaKTUKH.
npodeccuoHanbH |COOII0ICHIEM npaBwi|2. TumoBble  pacueTbl IO
BIX JJaOopaTopusx [0e30macHOro OOpalleHus C|TeMaTHKe SKCIEPUMEHTA.
BEILIECTBAMU n|3. 3agaun  Ha  BBIYUCICHHUE
1a60paTOPHBIM CpeIHero 3HAYCHUS
o0opynoBaHrEM 9KCIIEPUMEHTANBHBIX  JaHHbIX,
MOTPELTHOCTH.
4. TlpencraBineHue pe3yJibTaTOB
JKCIEPUMEHTAa B  PA3IMYHOU
dbopme  (tabmuma,  rTpaduk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).
9.1.2 | Xumunueckuii Hccnenosate xumnueckuii|l. Tect «CsoiictBa m coctaB|OK 01
aHajmu3 npod BOJIbI |COCTaB IPOO BOIBI BOJIBI». OK 02
2. 3agaHue «Xumnueckuii |[OK 07
COCTaB BOJbI, THUII BOABI U

CrocoObl €€ TMpPUMEHEHUs» (C
UCTIOJIb30BaHUEM HOPMAaTHBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OPHUEHTUPOBAHHEIE
TEOpPEeTHYECKHE  3aJaHus  Ha
COCTaB  BOABI M  CIOCOOBI
BBIDAKCHUS KOHIEHTpAUH U
nepecyer  KOHIEHTpamuit (¢
UCIIOJIb30BaHUEM HOPMAaTHBHBIX
JIOKYMEHTOB).

4. JlaGopatopHas paboTra Ha
BBIOOD:
Ouncrka
3arpsA3HEHUN;
— Omnpenenenne pH Boasl u ee
KHCJIOTHOCTH;

BOJbI oT

— OmnpeneneHne  KeCTKOCTU
BOJIBI u CIIOCOOBI ee
yCTpaHEeHHUsI.
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Mopnyas / Pazgen

Ne / Tenta Pe3yabTaTr 00yueHus OueHo4HbIe MEPONIPUATHSA OK

9.1.3 | Xumuueckuit UccnenoBares xumuueckuit|l. Tecr «Opranmyeckune u{OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPTaHUYECKUE BemiecTBa, |OK 02
KauecTBa BxoAsmMe B cocrtaB nmpoayktoB|OK 07
MPOJYKTOB MUTaAHUS.

MUTaHUS 2. IlpakTUKO-OpUEHTUPOBAHHBIEC
3a/laHus o KYJIMHapHOU
TEMaTHUKe.

3. JlaGoparopnas pabGora (Ha
BBIOOD):

— OOHapyXeHHe HHUTpPAaTOB B
MPOIYKTaX MTUTAHHUS,

— HccnegoBanue MpoayKTOB
MUTaHUS Ha HAJIMYUE YTIIEBOIOB
(Myka, TBOpPOT, MOJIOKO, HOTYpPT)
Ha HaTu4yne YIJIEBOJIOB
(kpaxmaur, TJIFOKO3a, caxaposa).

9.1.4 | Xumuueckuid UccnenoBare xumuueckuii|1l. Tect mo teme «Xumuueckuii|OK 01
aHanu3 po0|cocTaB Mpod MOYBHI cocraB  Heopranumdeckux  u[OK 02
MOYBBI OpPTraHUYECKUX YIOOPEHUIN. OK 07

2. 3agaHue «B3auMocBsI3b

coCTaBa MOYBBI, THIT TIOYBHI U €€
Ha3HAYCHUS.

3. JlabGoparopnas paborta (Ha
BBIOOD):
— OO6nHapyxeHnue
HEOPraHUYECKUX TMpHUMeceid B
po0ax MOYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKHU MTOYBHI,
KHUCJIOTHOCTH Y MIETIOYHOCTH.

c€C
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Mopyas / Pa3nen
/ Tema

Pe3syabTar 00y4yeHus

OueHoYHbIe MepPONIPUATHS

OK

9.15

Hccnenosanue
00BEKTOB
o6uocdepsr

UccnenoBate XMMHYECKHUI
cOCTaB 00BEKTOB OHochepbl
HA TpUMEpe MPOIYKTOB
MUTAHUS, BOJbI U TIOYBBI

YueOHO-ucCIeI0BaTeIbCKHI
MIPOEKT B obnactu
HCCIIEJOBAHUS 00BEKTOB
ouocdepsl.

Bo3MoKHBIE TEMBI IPOEKTOB:

1. Uccnenosanue cocTaBa
MHHEPATbHOU BOJIBI Hu
PEKOMEHIaluH o ee
HCII0Ib30BaHUIO.
2. Hccnenosanue
pa3pylIarIero JEUCTBUSA
MIPUPOTHOM BOJIBI Ha
CTPOUTENbHBIEC MAaTEPHAIIBI.

3. CocrapieHnue MPOEKTa
I[BETHUKA/0TOpOaa/caaa B
3aBHCHMOCTHU OT cocTaBa
MIPOAHATIM3UPOBAHHBIX TIOYB.

4, Cocrapiienne
cOQJIaHCUPOBAHHOTO MEHIO Ha
JeHb (HeIen0) B 3aBUCHUMOCTH
OT COJEpKAHUSI XUMHUYECKUX
Makpo ¥ MHKpPOAIJIEMEHTOB B
MPOJIYKTaX MUTAHUS.
5. HcciaenoBanue
MUTHEBOIT BOJIBI.

6. Uccnenosanue mpo6
BOJIOTIPOBOAHOU BO/JIbI Ha
npeaMeT YCTpaHEHHUS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIIbCKOX 03I CTBECHHOM
JeSITeIbHOCTH.

Ka4dycCTBa

OK 01
OK 02
OK 04
OK 07

9.2

Paznen 9.2.
HccaenoBanue u
XMMHYECKUH
aHaJIHu3 00bHEKTOB
TeXHOC(pepsI

HuTepnperupoBathb
XHMHYeCKHe Mpouecchbl
sIBJICHUSA B TexHOCc(pepe

YueOHO-ncCIe10BATEIBCKH I
NPoeKT (¢ y4yeroMm Oyaymieit
npogdeccuoHaIbLHOM
AesITeJIbHOCTH)

29




Mopnyas / Pazgen

Ne / Tenta Pe3yabTaTr 00yueHus OueHo4HbIe MEPONIPUATHSA OK

9.2.1 |OcHoOBBI Boimonasate nonHbi 1wk | 1. Jlaboparopuas pabota|OK 01
nabopatopHoit AKCIIEPUMEHTAJILHOTO «OCHOBBI nabopatopHoi
MPaKTUKHU B|MCCJICIOBAHUS C|TIpaKTUKH.
npodeccuoHanbH |COOII0ICHIEM npaBwi|2. TumoBble  pacueTbl IO
BIX JJaOopaTopusx [0e30macHOro OOpalleHus C|TeMaTHKe SKCIEPUMEHTA.

BElIECTBAMHU u(3. 3amaun  Ha  BBIYHCICHUE
1a60paTOPHBIM CpeIHero 3HAYCHUS
o0opynoBaHrEM 9KCIIEPUMEHTANBHBIX  JaHHbIX,
MOTPELTHOCTH.
4. TlpencraBineHue pe3yJibTaTOB
JKCIEPUMEHTAa B  PA3IMYHOU
dbopme  (tabmuma,  rTpaduk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).

9.2.2 | XuMuueckuii Uccnenosare xumuueckuii|l. 3amaun Ha onpeaenenue|OK 01
aHaju3 npoO|cocTaB MpPoO TEXHUYECKOH [METAILIOB, Heoprannueckux |OK 02
TEXHUYECKOH BOJIBI aHMOHOB u oprannueckux |OK 07
BOJIBI BEIIIECTB B TEXHHYECKOM BOJIE

pPa3HOIr0 Ha3HAYCHMUS.
2. IlpakTUKO-OpHUEHTUPOBAHHBIE

TEOPETHYECKHE  3aJaHus  Ha
COCTaB BOJBI M CIIOCOOEI
BBIPDOKCHHUSI KOHIEHTpAaIUi |
nepecuer  KOHIEHTpamuii  (c
WCITOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3aganue «XHUMHYECKHI
COCTaB TEXHUYECKON BOMBI, THII
BOJIbI u CIIOCOOBI ee
MIPUMEHEHUSI» (c
UCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paborta (Ha
BBIOOD):

—  Ompenenenne  XJIOPUIOB
MECTOAOM TUTPOBAHUA B
TEXHUUYECKOM BOJIE;

— OmnpeneneHue  KECTKOCTH
TEXHUUYECKON BOJBI METOAOM
TUTPOBAHUA.
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Mopnyas / Pazgen
/ Tema

Pe3syabTar 00y4yeHus

OueHoYHbIe MepPONIPUATHS

OK

9.2.3

XUMHUYECKUN
KOHTPOJIb
Ka4yeCcTBa BO3yXa

HccenenoBars  conepkanue
YIJIEKHUCIIOrO Ta3a B BO3/AyXe

1. Tect mo Teme «XHUMHUYECKHUI
coctaB arMmoc(epHOro BO3IyXa
Y BO3/1yXa pabouei 30HbD».

2. IlpakTuKO-OpUEHTHUPOBAHHBIE
3a/laHusl Ha XUMHYECKUN aHaIn3
cocTaBa BO3yXa.

3. Jlaboparopuas pabora
«Onpenenenue CoJIep>KaHUs
YTJIEKHUCIIOTO Ta3a B BO3/yXe
MOMEIICHUS AKCIIpecc-
METOJIOM.

OK 01
OK 02
OK 07

9.24

XHUMUYECKUH
aHanm3
MaTepuaioB
CTPOUTEIBHO-
pecTaBpalmOHHON
JNESITENLHOCTH W
au3aiiHa

po0

Hccnenosathb poObI
MAaTEpHAIOB  CTPOUTEIILHO-
pecTaBpalmOHHON
JNeITEeIILHOCTH U Ju3aifHa

1. IIpakTHKO-OPHEHTUPOBAHHBIE
3a/IaHlslT TI0  XUMHUYECKOMY
aHanu3y npo0  MarepuanoB
CTPOUTEIBHO-PECTABPALIMOHHOMN
NEeSTeNIbHOCTH U JU3aiiHa.

2. JlaGoparopnas pabora (Ha
BBIOOD):

Hsrorosnenue
(mon6op MMUTMEHTOB
CBSI3bIBAIOIIMX BEILECTB);
Hccnenosanne CBOUCTB
BSDKYIIMX BEIIECTB Ha MpPUMEPE
THIca.

Kpacok
u

OK 01
OK 02
OK 07

9.25

HccnenoBanue
00BEKTOB
TeXHOC(Eepsh

HccnenoBaTh XUMHUYECKHU
COCTaB 00BEKTOB
TexHochepsl Ha TpHUMEpe
TEXHUYECKOU BOJBI "
MAaTepUAIOB  CTPOUTENILHO-
pecTaBpalMOHHON
JeITEeILHOCTH U Ju3aiiHa

Y4eOHo-Hccae10BaTeNbCKUi
MIPOEKT B oOnactu
UCCIIeJIOBAHUS 00BEKTOB
TEeXHOC(hEPHI.

Bo3moxHBIE TEMBI TPOEKTOB:

1. Kontpouns KadecTBa
TEXHUYECKON  BOJBI  Pa3HBIX
BHJIOB B  COOTBETCTBHUU C
Meroaukamu o 'OCT.

2. Co3ganue JI€KOpaTUBHOM
HITYKaTypKH.

3. TlurMeHTBl B U3JISIHSIX U3
CTEKJIA.

4. Uccnenosanune
pa3pyuaroniero AeHCTBUS BOJIbI
Ha CTPOUTEILHBIC MaTEePHAIIBI.

5. OueHka COCTOSIHMS BO31yXa
paboueid  30HBI  CIICIIHAIIACTA
(TexHomora, CTpouTens 4 T.II., C
y4eTOM obmactu
npodeccroHanbHOI
JESATETLHOCTH) B COOTBETCTBUU
c HOPMAaTHUBHBIMU
JIOKyMEHTaMH.

OK 01
OK 02
OK 04
OK 07
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