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1. OBILIASI XAPAKTEPUCTHKA ITPUMEPHOI PABOYEN ITPOI'PAMMUBI
OBIIEOBPA3OBATEJIbHOM JUCLIUITJIMHBI « XM

1.1. Mecto  DUCHUIUIMHBI B  CTPYKType OCHOBHOW  MpodecCHOHATbHOU
o0pa3oBaTeabHON MPOrpaMMBbl

OO61eoOpazoBaTenbHas TUCHUILIMHA «XUMUS» SBISETCS 005S3aT€NbHON 4YacThIO
00111e00pa30BaTEIBHOIO IUKIA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHocTu 34.02.01CecTpuHCcKOE J1€710

1.2. llenu v mmaHupyemble PE3yJIbTaThl OCBOCHUS JUCIUIIIINHBI

1.2.1. llenau u 3a7a4u JUCHMILIMHBI

@opMHUPOBAHUE Y CTYJEHTOB XMMHUYECKOW COCTABIIIOLIENH €CTECTBEHHO-HAYUYHOU
KapTHHBI MHpAa KAaK OCHOBBI TMPUHATUS PEIIEHUHA B IKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOT'O MTOBEJICHUS B IPUPOJIHON CpeIe.
3agauul TUCIUIUINHBI:

1) chopmupoBaTh MNOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEH Cpelie, LIEJIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUS TMPOBOAUTH pacueThl IO XUMHYECKUM GdopMmylIaMm U
YpaBHEHUSIM XMMHUYECKMX pEaklvil, IUIAaHUPOBAaTh U HUHTEPIPETUPOBATH
pe3yIAbTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TPOBEIACHUS XHUMHYECKUX OKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJTIOJIEHUEM TIpaBmIl 0€30MaCHOT0 OOpaIeHUs C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS aHAIIU3UPOBAThH, OLICHUBATH, IPOBEPSATHh HA JOCTOBEPHOCTH U
00001aTh HHPOPMAITHMI0O XUMUYECKOTO XapaKTepa U3 Pa3INUHbIX HCTOYHUKOB;

5) chopmupoBaTh YMEHHUs MIPOTHO3UPOBATH MOCIEACTBUS CBOCH ACATEIHHOCTU U
XUMHUYECKUX TIPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IMPOIIECCOB;

6) chopMHupOBaTh MOHUMAHWE 3HAYUMOCTH JIOCTHKCHUN XWMHUYECKOW HAyKU |
TEXHOJIOTUI JJIs1 pa3BUTHUS COIIMAIIBHON 1 TTPOU3BOICTBEHHOM cep.

1.2.2. ITnanupyemsbie pe3ynbTaThl OCBOEHHUS O0Ie00pa30BaTEIbHON TUCITUTIIIUHEI
B cootrBeTcTBUU ¢ OI'OC CIIO u Ha ocHoBe ®I'OC COO



2.

CTPYKTYPA U  COHUEPXAHUE

JUCLHATIVIMHBI « XUMUS»

2.1.

O0BbeM JUCHUIUIMHBI U BUJIBI YI€OHOM pabOThI

OBILIEOBPABOBATEJILHOM

Bun yueOGHo#t paboTh Obmem i
gacax

O6beM 00pa3zoBaTEIBHON MPOTrPaMMBbl TUCHUTLITUHBI 144

B T.4.

OCHOBHOE coJiepKaHUE 102

BT. 4.

TEOPETUUYECKOE 00yUCHHE 42

MPAKTUYECKUE 3aHATUS 42

B T.4. KOHTPOJIbHBIE PAOOTHI 10

71a00paTOpPHBIEC 3aHITHUS 18

[IpodeccrnonanbHO-OpUEHTUPOBAHHOE COZIEpIKARNE | /o,

(conmepskaHue MPUKIIATHOTO MOJTYJIS)

BT. 4..

TEOPETUUICCKOE 0OyUCHHE 8

MPAKTUYECKUE 3aHSATHUS 22

7ab0paTOpPHBIC 3aHITHUS 12

[TpomexxyTouHas arrecranus (9K3aMeH)




2.2. TemaTuecKui IIaH U COAEPKAHUE TUCHUIIINHBI

HanmenoBanune O0be | PopMupyeMbl
pa3Ieon " Conepxanue y4eOHOTO MaTepuasia (OCHOBHOE H E{pocpeCCHOHaﬂbHo-opI/IeHTHpOBaHHoe), " .
71a00paTOPHBIE U MPAKTHYECKUE 3aHATUS, TPUKIATHOU MOIYITh
TEM 4acoB | KOMIIETEHIIUU
1 2 3 4
OCHOBHOE COJIep>KaHUE 102
Paznen 1. OCHOBBI CTPOEHUS BENIECTBA 8
Tema 1.1. OcCHOBHOE COJIepKaHUE 6 OK 01
CrtpocHue Teoperuueckoe 00yUeHnE 4
aTOMOB CoBpeMeHHass  MoOjJieNIb  CTPOEHHUS  aroMa. JJEKTPOHHAas  KOH(urypamuss  aroma.
XUMUYeCKUX  |Kiaccupukaiuss XUMHUCCKUX 3JIEMEHTOB (S-, P-, d-a1eMeHThl). BajeHTHBbIC 3JIEKTPOHBI.
JJICMEHTOB U (BaneHTHOCTb. OJEKTPOHHAs MPUPOJa XUMHUYECKOW CBS3U. OJIEKTPOOTPULATEILHOCTD.
Ipupona KoBasieHTHas CBsI3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHusi (OOMEHHBIN U JOHOPHO- 4
XUMHYECKOU AKIENTOPHBIN ). HNonnas  cBI3b. Meramnueckast  CBSI3b. Bonoponnass  cBs3b.
CBS3H MeXMOeKyJIIpHBIE B3aUMOIEHCTBUS.
N3otomnbl, OCHOBHOE U BO30YXKIECHHOE COCTOSIHUE aToMma, THOpUIM3alvs aTOMHBIX
opOuTaei.
[IpakTrueckue 3aHsATHS 2
Pemenne mnpakTUYeCKUX 3aJaHUN HA COCTaBIIGHHWE OAJIEKTPOHHO-Tpaduueckux Gopmyn
31€MEHTOB 1—4 nepuooB.
Pemenne 3agaHuii Ha UCIHOJIBL30BAaHUE XUMHUYECKON CHUMBOJIMKM UM HAa3BaHUN COSOUHEHUHN I10
HOMEHKJIaType MEXKIyHApOJHOTO COI03a TEOPETUYECKOM U TMPUKIATHOM XUMHH U |2
TPUBHAIBHBIX Ha3BaHUM JISl COCTABJICHUS] XUMUYECKUX (OPMYJT JBYXaTOMHBIX COCIMHEHUIN
(oxcunoB, Cyab(PUAOB, TUAPUAOB U T.I.) U APYTHX HEOPTAHUUYECKUX COCTUHEHUHN OTIEIbHBIX
KJIACCOB.
Tema 1.2. OCHOBHOE coJiepKaHue 2 OK 01
Ileprognuecku | Teopetndyeckoe oOyueHue OK 02
n  3akoH W | [IpakTHueckue 3aHITHS 2
tabmina  J[.W. (TTlepunonuueckas cucrema xmmmdecknx snemenToB JI.M. Menneneea. ®usmueckuii cMbICH
Menneneesa ITepuognueckoro 3akonHa J[.MI. MenaeneeBa. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWMCTB
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XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB B COOTBETCTBUU C
MOJIOKEHHEM XUMHUYECKOTO 3yieMeHTa B Ilepuoamueckoil cucreme. MUPOBO33PEHUECKOE U
HaydyHoe 3HaueHue llepumommueckoro 3akoHa .M. Menneneesa. Ilpornozer JI.U.
MenpneneeBa. OTKPBITUE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTepHU3alHIo
XUMHAYECKUX AIIEMEHTOB «Meramnnueckue / HEMETAJTNYECKUE CBOICTBA,
ANEKTPOOTPULIATENBHOCTh U CPOACTBO K AJIEKTPOHY XUMHUYECKHUX AJIEMEHTOB B COOTBETCTBUE
C HMX DJJICKTPOHHBIM CTPOCHHEM M IIOJOKEHHUEM B IEPHUOJUYECKON CUCTEME XUMHUYECKHX
anemenToB .M. MenaeneeBay.

Paznen 2. XumMudeckue peakiuu 12
Tema 2.1. | OcHOBHOE coepKaHUE 6 OK 01
Tumnsr TeopeTndeckoe 00yueHHE 2
XUMHYCCKUX Knaccudukanus v TUIBI XMMHYECKHX pPEaKUUd C y4aCTUEM HEOPraHWYECKHX BEIIECTB.
peaKIuii KonnuectBeHHble OTHOMIEHHSI B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XHUMHUU U
pacyeTsl MO0 YPABHEHUSIM XUMHUUYECKHUX peaknuil. Moib Kak €IMHHUIA KOJIMYECTBA BEIIECTBA.
MonsipHast mMacca. 3aKOHBI COXpPaHEHHMSI MAcChl W DHEPrHU. 3akoH ABoraapo. MospHBI |2
00beM ra3oB. OTHOCUTENbHAS TIJIOTHOCTH Ta30B.
Peakuuu komriekcooOpa3oBaHUsi C yYacTHEM HEOPraHMYECKHX BeEIIeCTB (Ha mpuMepe
TUJPOKCOKOMILJIEKCOB ITMHKA U aTIOMUHUS).
[TpakTHueckue 3aHATHS 4

CocraBrieHne YpaBHEHHMM peaklMi COCAMHEHHS, pa3JIOKECHHs, 3aMelleHus, oOMeHa.
YpaBHeHUs peakiuii TOpeHusi, HOHHOTO OOMEHa, OKUCIIEHUS-BOCCTAaHOBJICHHSI.

Pacdet KoJIMUECTBEHHBIX XapaKTEPUCTUK MUCXOJHBIX BEIIECTB U MPOIYKTOB peakiuu. Pacyet
KOJIMYECTBEHHBIX XAPAKTEPUCTUK MPOJYKTA PEaKIMH COCAMHEHHUS, €CJIU OJTHO W3 BEIIECTB
JTaHO B M30BITKE W/WIW COAEPKUT mpuMecu. PacueT maccoBoi uian 00bEMHOM J0JIM BBIXO/AA
MPOJyKTa PEaKIUH COEAUHEHUS OT TEOPETHYECKU BO3MOXKHOro. Pacuer 00BEMHBIX
OTHOIIIEHUH Ta30B. PacueT macchl (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTA PEAKIMU, €CIIU
OJHO M3 BEUIECTB JAaHO B BUJE PacTBOPa C ONPEACICHHOW MAacCOBOMU J0JIEM PACTBOPEHHOIO
BEIIECTBA.

YPaBHeHI/IH OKHUCJICHUA-BOCCTAHOBJICHUA. CreneHb OKHUCJICHHA. OxuciauTennb "




BOCCTAHOBUTCIIb. OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC pCaKInun B npupoJac,
IMPOU3BOACTBCHHBLIX IIpoHECCax M IJKHU3HCACATCIIBHOCTH OPTraHHU3MOB. OKHCIIUTEIIBHO-
BOCCTAaHOBUTEIILHBIN IMOTCHOUAJI CpPCABI. CocraBieHue u YpPpaBHUBAHHUC OKHCIUTCIIBHO-
BOCCTAHOBHTCJIbHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOTO Oanmanca. TunmyHele HCOPTaHUYCCKHUC
OKHUCJIUTCIIN 1 BOCCTAHOBUTCIIN. 9J'ICKTpOJ'IH3 PaCTBOPOB U PACIIJIIaBOB COJICH.

Tema 2.2.| OcHOBHOE CcOJIepKaHHUE 4 OK 01
OnekrpommTHye | TeopeTuueckoe 00yIeHue 2
CKas Teopuss snekrponutuyeckor naucconuanuu. Peakimuum wuonHOoro ooOmena. CocraBieHue
AUCCOLMAIMA  H|peakiMid HOHHOTO OOMEHa MYyTeM COCTaBJICHHUS HMX TOJHBIX M COKpAIIEHHBIX HOHHBIX
HOHHBIA 0OMEH ypaBHeHHﬁ. 2
['upponusz coneil. 3HayeHWe THApPOIM3Aa B OHOJOTMYECKUX OOMEHHBIX IpoIlleccax.
[IprmeHenue ruponnsa B IPOMBIIIJIEHHOCTH.
JlaGopatopHbIe 3aHITHS 2
Jlaboparopnas pabota «Peakuuu ruponnzay.
Uccnenoanne cpeapl pacTBOPOB  COJIeM, OOpa3OBaHHBIX CHJIBHBIMU U CIA0BIMHU 2
MPOTOJNMTAMHM, U MX PEAKUUH C pacTBOpaMu IIesnour M kapOoHara Hatpusa. CocTtaBieHue
peaKUMM TUAPOIIN3A COJICH.
KonTposbHas
CrpoeHne BEmeCTBa 1 XUMHUYECKUE PEAKIINH. 2
pabora 1
Paznen 3. CtpoeHue U CBOMCTBA HEOPraHUYECKNX BEUIECTB 24
Tema 3.1.| OcHoBHOE conepIKaHKE 6 OK 01
Knaccuduxanus | Teoperuueckoe o0ydeHue 2 OK 02
, HOMEHKNaTypa|[Ipenmer HeopraHuyeckon XumMuu. BzauMocBs3s Heopranndeckux Bemects. Kimaccudukanus
u CTPOCHHUC|HeopraHnuueckux BemiecTB. IIpoctbie u cioxHble BemecTBa. OCHOBHBIE KIIACChl CIIOMKHBIX
HEOPraHU4CCKH |BemiecTB  (OKCHUIbI, THAPOKCUIBI, KHCJIOTHI, coju). HomeHkiarypa U Ha3BaHUE
X BCIICCTB HEOPraHWYECKUX BEIIECTB HCXOJd M3 HMX XUMHUYECKOH (OpMyNbl WM COCTaBJIEHUE

XUMHUYECKOW (OpMyJIbI HUCXOJAsl M3 Ha3BaHUS BEIIECTBA IO MEXIYHApPOIHOW WU
TPUBHAIBLHOW HOMEHKJIATYPE.

MexxmonekyapHble  B3aumonaeucTBus. Kpucramioruaparel. ArperatHbie  COCTOSHUS
BemiecTBa. Kpucraumueckue u amopdHbie BeniecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK




(aToMHas, MOJEKYJsSIpHAs, HWOHHAs, METaUIn4yecKas). 3aBUCUMOCTh (DU3MUYECKUX CBOWCTB
BEIIECTBA OT THUIIA KPUCTAILTMYECKOM perieTku. [IpuarHbl MHOTO0Opa3us BEIIECTB.
CoBpeMeHHbIE MPEJICTABICHUS O CTPOCHUM TBEPIBIX, XKUAKUX M Ta3000pa3HbIX BEIIECTB.
Kunkue kpucTaibl.

Hp AKTHYCCKHUC 3aHATHIA

Pemienue 3a1ay Ha pacueT MacCOBOM JIOJIM (MAacChl) XUMHUUYECKOTO 3JIEMEHTa (COCIMHEHUS) B
MoOJIEKyJe (CMecH).

Pemenne mnpakTHYeCKMX 3aJaHUN 1O KJIACCHU(UKAIMK, HOMEHKJIATYpE W XUMHYCCKUM
dbopmyliaM HEOpPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB (HA3bIBaTh U COCTAaBIATH
bopMyIIbl XUMUYECKUX BEIIECTB, ONMPEACIATh MPUHAIJICKHOCTD K KIJIAcCy).

Ncrounnkn xumuueckord mHbopmaluu (HaydHas U ydeOHO-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 BEIIECTB

OCHOBHOE CcOJIepKaHNE

12

Teopernueckoe oOydeHue

Mertamnel. O6mue ¢u3nyeckue U XUMUUYECKUe CBoMcTBa MeTauioB. CriocoObl MOTYyYECHUS.
3HaYEeHWE METAUVIOB M HEMETAJIOB B MPUPOJAEC U KUZHEJCITEIBHOCTH 4YEJIOBEKa U
opranu3MoB. Koppo3uss MeTauioB: BHUIbI KOPPO3WH, CIOCOOBI 3aIllMTHl METAJIOB OT
KOPPO3HH.

Hemeramnpl. O6mue Gpusndeckne 1 XUMUYECKHE CBOMCTBA HEMETAIIOB. TUITHYHbBIE CBOMCTBA
metauioB [Y— YII rpynn. Knaccudukanuss ¥ HOMEHKIATypa COEIUHEHUN HEMETaIoB.
KpyroBopoTbl OGMOT€HHBIX JIEMEHTOB B MPUPOJIE.

XVWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHJIOB,
TUAPOKCUZIOB, KHUCIOT, COJedl U JAp.). 3aKOHOMEPHOCTU B H3MEHEHUU CBOMCTB MPOCTBIX
BEILIECTB, BOJOPOJHBIX COEAUHEHUH, BBICIIMX OKCUIOB M TUAPOKCHJIOB.

IIpakTHueckue 3aHsATHS

CocraBineHue ypaBHEHHM XHMHYECKHX PEAKIUN C YYaCTHEM NPOCTBIX M  CIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHIOB METAUIOB, HEMETANIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIOT, OCHOBAHUM U aM(OTEPHBIX THIPOKCUAOB, HEOPTaHUYECKUX COJIEH,
XapaKTEepU3YyIIMX UX CBOMCTBA.

OK 01
OK 02




Pemenune IMPAaKTHKO-OPUCHTUPOBAHHBIX TCOPETUUCCKHUX SaHaHI/Iﬁ Ha CBOMCTBA U IMOJIYUYCHHC
HCOPTraHNYCCKHX BCHICCTB.

JlabopaTopHble 3aHsATUS

JlabopatopHas pabota «CBOHCTBa METAJUIOB U HEMETAJIIIOBY.
HccnenoBanne (HU3MYECKUX M XUMHUYECKHX CBOWCTB METAJIOB W HEMETAUIOB. PemieHue

AKCIEPUMEHTAIIBHBIX 3a/1a4 [0 CBOMCTBAM XMMHYECKMM CBOMCTBAM METAJLUIOB U HEMETAJLJIOB, 2
110 PACTIO3HABAHUIO M MOJYYEHUIO COCIMHEHUN METAJIIOB U HEMETAJIJIOB.
Tema 3.3.| OcHOBHOE coiEepKaHUE 4 OK 01
ITpousBoacTeo | TeopeTuueckoe oOyueHne 2 OK 02
HEOPraHU4CCKH |OO01Ire Npe/ICTaBICHUS O MPOMBIIUICHHBIX CMOCO0aX MOJYYEHUs] XMMUYECKUX BEIIECTB (Ha
X BCILICCTB. [[IprMepe MPOU3BOACTBA aMMHUAKA, CEPHOM KUCIIOTBHI).
3Ha4yeHne HU[YepHad u nBeTHasg Metauryprus. [Ipaktnyeckoe NpuMEHEHHE AIEKTPOIN3a I MOIYYEHUS 2
NPUMECHCHHUC  B(I[eJOYHBIX, IIEJIOYHO3EMEIbHBIX METaioB U amoMuHud. CTexkiIo W CHIMKaTHas
ObITY M HA|IpOMBIIILIEHHOCT.
IIPOU3BOACTBE  ([IpoGnema 0TX0/10B M TOOOYHBIX MPOAYKTOB.
[TpakTHueckue 3aHATHS 2
Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHUYECKON XMMHUU B Pa3BUTUU
MEJUIMHBI, CO3/JaHWA HOBBIX MaTepuajoB (B CTPOUTEIBCTBE U Jp. OTPACIAX 2
MIPOMBIIJICHHOCTH ), HOBBIX MCTOYHUKOB AHEPIruu (aJbTepHATUBHBIE UCTOYHUKHU DHEPTUH) B
pelieHun mpooJIeM IKOJIOTUUECKOM, SHEPreTUUEeCKON 1 MUIIEBON O€30MaCHOCTH.
KonTtponbpHas .
CBolicTBa HEOPraHUYECKUX BEILECTB. 2
paboTa 2
Paznen 4. Kunetndeckue u TepMOMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHNUSI XUMUUYECKHUX peaknuid |12
Tema 4.1.| OcHOBHOE CO/IepKaHKE 4 OK 01
Kunernueckue | Teopetnueckoe oOyueHHe 2 OK 02
3aKOHOMEPHOCT (Xumuyeckue peakuuu. Kiaccudukanus XUMHUYECKHMX peakiuil: mo (a3oBoMy COCTaBy
U TPOTEKaHUA|(rOMOT€HHbIE W TE€TEPOreHHBbIE), MO HCIOJIL30BAaHUIO KaTajau3aTopa (KaTaJuTUYeCKue u|2
XUMHYCCKHUX HEKATaJIUTUYECKUE).
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peakiuu

CKOpOCTh peakliiM, €€ 3aBHUCHUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPHUPOABI PEArHPYIOLIUX
BEIIECTB, KOHILIEHTpAIlMU pearupyronimx BellecTB, Temneparypsl (mpaBuio Bant-I'odda),
IUIOLIAAN PEaKIIMOHHOM TOBEPXHOCTH, HAJM4YUsl Karanu3zaropa. Ponb Kkaramu3atopoB B
IPUPOJIE U MPOMBIIIIICHHOM MPOU3BOICTBE.

DOHeprusi axkTUBalMU. AKTUBHpPOBaHHBIM Komruiekc. Karamuzatoper u  katanmusz. Pomb
KaTaJM3aToOpPOB B MPUPOJIE€ U MPOMBIIUICHHOM MPOU3BOJICTRBE.

JlabopatopHbie 3aHITHS

N3yuenne 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIMH OT KOHIEHTPAIMH Pearupyromnux
BEIIIECTB U TEMITEPATYPHI.

JlabopaTopHast paboTa Ha BEIOOD:

1. JlaGoparopnast pabota «OnpeeraeHrue 3aBUCUMOCTH CKOPOCTH PEAKIIMUA OT KOHIIEHTPAIUH
pearupyromux — BemiecTB».  VcciiemoBaHue  3aBUCHMOCTH  CKOPOCTH — pPEaKIMH  OT
KoHIIeHTparuu. OnpeerneHrue KOHCTaHThl CKOPOCTH PEAKIIMK TPAPUIECKUM METOIOM.

2. JIabopartopnas padota «OnpeneaeHue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEpaTyph».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH pEaklMM OT Temmeparypbl. Pacuer »sHeprum
aKTUBAIIUHU PEAKIUH.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHWA Ha aHaau3 (HaKTOPOB, BIMSIIONIMX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON PEaKITHH.

Tema 4.2.
TepmonnHnammy
ecKHue
3aKOHOMEPHOCT
U TMpOTEKaHUs
XUMHYECKUX
pEaKIuu.
PaBHOBecue
XUMHYECKUX
peakuu

OCHOBHOE coJiepKaHue

Teopernyeckoe oOydeHne

Kimaccupukanuss XUMHUYECKMX peakIuid: 1Mo TermioBoMy J(dekTy (IK30TepMHUECKHUE,
AHAOTEPMUYECKUE), IO 00paTUMOCTH (0OpaTtumMbie M HeoOpatumbie). TermmoBeie d(PPeKThI
XUMUYECKUX peakuuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakluii. XUMUYECKOe
paBHOBECHE M €ro CMEIICHHE TOJ JCHCTBHEM pPa3IUYHBIX (HAKTOPOB (KOHIIEHTPALIHS
pEareHToB WJIM MPOAYKTOB PEAKINH, JaBJICHUE, TeMIepaTypa) A CO3JaHHs ONTUMAaTbHBIX
YCIIOBUI MPOTEKAHMSI XUMUYECKUX MTPOIECCOB.

[Tonsitue 06 »HTANBIIUKM U 3HTponuuU. DHeprus ['n60ca. 3akon ['ecca u ciaencTBUs U3 HETO.
Ponb cMeriennst paBHOBECHSI B TEXHOJOTHYECKUX MPOIEccax.

IIpakTrueckue 3aHsATHS

[Tpuntun Jle Illatenve. BnusHue paznuuabix ¢GakTOpoB HA HW3MEHEHUE PABHOBECHS

OK 01
OK 02
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XUMUYECKUX PEaAKIIH.

3aKoH JEHCTBYIONIMX MAacC U KOHCTAaHTa XMMHUYECKOTO paBHOBecHs. PacyeThl paBHOBECHBIX
KOHIIEHTpAIMI pearupyronmx BEeUeCTB U NPOAYKTOB peakuuid. PacueTsl TemmoBoro sddexra
PEaKIIMH.

Pelienne mpakTUKO-OpUEHTUPOBAHHBIX 3a/IaHKM Ha MpuMeHenue npunnuna Jle-lllarense ans
HAXOXKJCHUS HANpPaBJICHUS CMEIICHUS pPAaBHOBECHS XMMHYECKOM peakiuu | aHallu3
(bakTOpOB, BIUAIONIMX HA CMEUIEHUE XUMHYECKOTO PABHOBECHSI.

JlabopatopHble 3aHITHS

JlabopatopHass pabota «lM3yueHue BIUSHUS PaA3TUUYHBIX (DAKTOPOB
XUMHUYECKOTO PABHOBECHS.

HccnenoBanue BAMSHUS W3MEHEHUS KOHIEHTpAI[MUM BEHIECTB, PEAKIUU Cpeabl U
TEMIIEpaTypbl Ha CMEIICHHE XHUMHUYEeCKOro paBHOBecus. CpaBHEHHE TOJyUYEHHBIX
PE3YNIBTATOB C TEOPETHUECKHU MPOrHO3MpPYEeMbIMU Ha ocHOBe npuHiuna Jle [llatenne.

Ha CMEIIEHNUE

KonTtponpHas .

paboTa 3 CKOpOCTh XMMUYECKOU PEAKIIMU U XUMUYECKOE PABHOBECHE. 2

Pa3nen 5. JlucriepcHbIe CUCTEMBI 10

Tema 5.1.| OcHOBHOE copepKaHue 4 OK 01
JlucriepcHble TeopeTnueckoe o0yueHue 2 OK 02
CUCTEMBI U JlucnepcHeie cucteMsl. Komonaasle cuctemsbl. ICTUHHBIE pACTBOPBI. OK 07
(axropst uX|PacTBopeHrne Kak (Qu3NKo-XxuMuyeckuil mpouecc. PactBopsl. CnocoObl MNpUTOTOBIIECHUS

YCTOWYMBOCTH |pacTBOpOB. PacTBopuMOCTb. MaccoBas 1018 pPacTBOPEHHOIO BEINECTBA. IIpenenbHO

JOIYCTUMBbIE KOHIEHTPALIMK U UX UCIIOJIb30BAHUE B OLICHKE HKOJIOTMYECKOI 0€30MacHOCTH.
Knaccudukanusa nucnepcHeix cucteM mno coctaBy. CtpoeHue U (pakTopbl yCTOMYMBOCTH
IUCIIEPCHBIX CUCTEM. Pacro3HaBaHWE WCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX PACTBOPOB M
rpyboaucnepcHbix cucteM. CtpoeHue muiesuibl. PaccemBaHue cBeTa MpH MPOXOXKACHUU
CBETOBOI'0 MMy4YKa Yepe3 ONTHUYECKH HEOAHOPOoAHYIO cpeny (3dhdexra Tungans).

[TpakTueckue 3aHATHS 2
Pemenwne 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIEPCHBIC CHCTEMEI, |2

HCII0JIb3YyCMBIC B OBITOBOH U HpOI/ISBO,Z[CTBeHHOI\/’I ACATCIIBHOCTH YCJIOBCKA, C HOSI/IHI/Iﬁ
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AKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUM M TPAaMOTHBIX PEIICHUM MPOoOIeM, CBSI3aHHBIX C
XUMHUEN.

Tema 5.2.|OcHOBHOE COJIepKAHNE 4 OK 01
Hccnenosanue |JlabopaTopHbIe 3aHSITHS 4 OK 02
CBOKCTB JlabopaTopHas pabota «IIpurotoBieHrue pacTBOPOBY.
AUCHEPCHBIX [IpuroroBiaeHne pacTBOpPOB 3aJaHHON (MOJSIpHOM) KOHIIGHTpanuud (C  TPAKTHUKO-|2
CUCTCM [JIs1 HX|OpUEHTUPOBAHHBIMH BOIPOCAMM), ONPEIEIECHUE CPEIbl BOJHBIX PACTBOPOB.
HACHTU(HKALHH JlaGoparopnas paboTta «lccinenoBanue JUCIIEPCHBIX CUCTEMY.
[IpuroroBiaeHUEe M MU3y4EHUE CBOMCTB JUCHEPCHBIX CUCTEM pPa3HbIX BUAOB: CYCIICH3UH, 9
OMYJIbCHH, KOJUIOMJHOTO pacTBopa. C(CpaBHEHHME CBOWCTB MCTHHHBIX M KOJUIOMIHBIX
PacTBOPOB, BBISIBIICHHE OCHOBHBIX PA3JIMYANA MEKY HUMH.
KonTponbHnas
JlucriepcHbIE CUCTEMBI. 2
pabota 4
Pasnen 6. KauecTBeHHbIE peakIMi OOHAPYKEHUSI HEOPTAHUYECKUX U OPraHMUYECKUX BEIIECTB 8
Tema 6.1.| OcHOBHOE COJIEpKAHHUE 4 OK 01
OGnapyxeHnne |[IpakTHUECKHE 3aHATHS 2 OK 02
HCOPraHWYCCKH (KayecTBEHHbIE XMMHUYECKHE PEaKIUU, XapaKTepHbIE ISl OOHApYyXEHUsS HEOPTraHUYECKUX
X KaTHOHOB H|BeniecTB (KaTUOHOB M aHUOHOB). COCTaBJIEHNE YpaBHEHUN peakuil OOHapyKEHUsI KATUOHOB
AHHOHOB |-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOW U MOHHOU (popmax. 2

Peaknuu oOHapyXeHHMsI HEOPTaHMYECKHX BEIIECTB B pPEAIbHBIX OOBEKTAX OKpPYXKaroleh
CpeIbl.

JlabopaTopHbie 3aHsATHS

OGHapyxeHue HeopraHM4yeckux BemecTB (katuoHoB [-VI rpynm wuid aHUOHOB) C
UCIOJIb30BAaHUEM KaUYECTBEHHBIX AHAIMTUYECKUX PEAKIUH.

JlaGoparopHas paboTa Ha BBIOOD:

1. JlTabopaTopHas paboTta «AHaNUTHUYECKHE peaKIMU KaTuOHOB [—-VI rpymm».

[IpoBeneHne KaUECTBEHHBIX PEAKLUNA, UCIOIb3YEMBIX JI1 OOHAPYKEHUS KaTUOHOB | rpyribl
(xamusi, HaTpusi, Maruus, aMmmoHus), Il rpynnel Ha npumepe Oapus, Il rpynnel — cBunna, [V
TPYIIIBI — ATFOMUHUSA,
V rpynmel — xkene3a (II u III), VI rpynmer — Hukens. Onucanue HaOIIOJAEMBIX SIBICHUN U
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COCTaBJICHUE XUMUYECKUX PEAKITHH.

2. JlaboparopHas paboTa « AHATUTUISCKUE PEAKIIUA aHUOHOBY.

[IpoBeneHne KadeCTBEHHBIX pEaKIUW, WCHOIB3YEeMBIX I OOHAapYy)KEHUS aHHUOHOB:
kapOonara, Qocdara, cynbbdara, cynbbuga, HUTpara, xjopuga u ap. Onucanue
HaOJI0JTaEMBIX SIBJICHUN U COCTaBJICHHE XMMHUCCKHUX PEaKIIHA.

Tema 6.2.|OcHOBHOE cofiepKaHue 4 OK 01
O6Hapyxenue |[IpakTUUECKHE 3aHITHUS 2 OK 02
OpraHn4eCcKux |KayecTBEHHbIC XMMHUYECKHE PEAKIIMU, XapaKTepHBIC IJI1 OOHAPY)KEHHUS OTJICIbHBIX KJIAaCCOB
BCIICCTB OpraHUYEeCKUX COCIUHEHUN: (PEHOJOB, aNbJAerujaoB, Kpaxmajaa, YKCYCHOW KHCIOTHI,
OTACJIBbHBIX AMMHOKMUCIIOT U Op. 2
KJ1acCcoB C|lenarypanusi 0€TKOB ITPU HATPEBAHUHU, IBETHBIC PEAKIIUN OCIIKOB.
UCITONIb30BAaHNE (CocTaBlieHHE KAYECTBEHHBIX PEaKIuii OOHAPYKEHUS OPTaHUYECKUX COCIUHEHUMN OTICIbHBIX
M KJI4CCOB.
Ka4C€CTBECHHBIX | JlTaGopaTopHbIE 3aHATHUS 2
peaxiuid OOHapyeHHE OPraHUIECKUX COCMHEHHI OTACIBHBIX KIIACCOB.
JlaboparopHas paboTa Ha BBIOOD:
1. JlabopatopHasi pabota «KauecTBEHHbIE pEaKIMM Ha OTHAEIbHBIC KJIACCHI OPTaHUYECKHUX
BEILIECTBY.
[IpoBeneHre KaueCTBEHHBIX PEAKIUMA, HCHOJIb3YEeMbIX Ui OOHAPY>KEHHsSI OpPTaHUYECKUX
BEIIECTB PA3IMUHBIX KJIACCOB: (DEHOJIOB, allbJIETHUAOB, Kpaxmaia, YKCYCHOW KHCIIOTHI,
aMUHOKHUCIIOT, 6eNKOoB U Jp. Onrcanne HaOII0AaeMBbIX SIBJICHUN U COCTABICHUE XUMUYECKUX 2
peaKIuii U/UIIh CXEM.
2. JlaboparopHass pabota «KauecTBEHHBI aHAJIN3 OPraHUYECKUX COCIUHEHUN IO
(GYHKIIMOHATBHBIM TPYTIIIAM).
[IpoBeneHre KadyeCTBEHHBIX PEAKLMH, HCIOJB3YEMBIX I PACIO3HABAHUS OPraHUYECKUX
BEILIECTB OTACIBHBIX KJIACCOB MO (DYHKIIMOHATILHBIM IpyMIiaM: Ha MPUMEPE aMUHOKHUCIIOT U
KapOOHOBBIX KHCJIOT, CHUPTOB U (P€HOJIOB, alIbJACTHAOB U KeTOHOB. OmnucaHue HaOII0JaeMbIX
SIBJICHUW Y COCTABJICHHE XUMUYECKUX PEAKITUN U/UIIH CXEM.
Paznen 7. CtpoeHue 1 CBOMCTBAa OPraHMYECKHUX BEIIECTB 28
Tema 7.1.| OcHOBHOE CO/IepKaHKE 4 OK 01
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Knaccuduxanus
, CTpPOGHHE U
HOMCHKJIaTypa
OpTraHUYECCKUX
BEIIECTB

Teopernyeckoe oOydeHue

[IpenMer oprannveckor XuMun. B3auMoCBsA3b HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB.
XHUMHUYECKOE CTPOCHHE KAK MOPAIOK COEAMHEHHsS aTOMOB B MOJIEKYJE COIJIaCHO UX
BAJICHTHOCTH. (CHOBHBIE TIOJOKEHUS TEOPUM XHUMHYECKOIO CTPOEHUS OPraHUYECKUX
coenuHeHuid  A.M. byrtnepoBa. YTIIepoAaHbId  CKEJIET OPraHUYECKOW  MOJIEKYJIBI.
MounekysspHble U CTPYKTYpHbIE (pa3BEpHYTBHIE, COKpAUIEHHbIE) XHUMHYECKUE (POPMYIIBI.
3aBUCUMOCTb CBOMCTB BEUIECTB OT XMMUYECKOI'0 CTPOCHUS MOJIeKyd. M3oMepust U U30Mepbl
(cTpykTypHasi, reoMeTpuueckas (uc-Tpanc-uzomepusi). KpaTHOCTh XMMHUUYECKOM CBSI3H.
[lonsitue o ¢yHkuMoOHanpHOM rpymnme. IlpuHIUMOBL KiIaccUPUKAUUKA — OPraHUYECKUX
coeauHeHnd. MexxayHapoaHass HOMEHKJIATypa W MPHUHIUIIBI HOMEHKJIATYPhl OPTraHUYECKHUX
COECIMHEHU.

Hp AKTHYCCKHUC 3aHATHA

HomeHkiaTypa  OpraHM4eCKMX  COEAMHEHMM  OTAENBHBIX  KJIAacCOB  (HACHILLICHHBIE,
HEHACBIIICHHBIE U apOMaTUYECKUE YIIEBOAOPObI, COUPTHI, (PEHOJNbI, albJACTU/Ibl, KETOHBI,
KapOOHOBBIE KUCIOTHI U JIp.) COoCTaBlI€HHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (popmyi
OPTraHUYECKUX BEIIECTB OTACIIBHBIX KJIACCOB, UCIIOIB3YS MX HA3BaHUSA 10 CHCTEMATUYECKOU
HOMeHKJIaType. PacdeTsl mpocreimeii (opMynbl OpraHMYEeCKON MOJEKYNbl, HCXOAS W3
AJIEMEHTHOI0 cocTana (B %).

Tema 7.2.
CsBoiicTBa
OpraHUYECKUX

COEIMHEHUN

OCHOBHOE cOJIepHKaHUe

14

Teopernueckoe oOydeHue

10

OU3MKO-XUMUYECKAE  CBOMCTBA  OPraHUYECKUX  COCIWHEHUW  OTAECIBHBIX  KJIACCOB
(ocobenHocTH Kiaccu(UKaIMM M HOMEHKJIATYpbl BHYTPU Kjacca; FOMOJOTMYECKUU PNl U
obmast dopmyna; wuzomepus; (U3UYECKUE CBOMCTBA; XMMHUYECKHE CBOWMCTBA; CHOCOOBI
MOJTyYeHUs):

— IIPCACIBbHBIC YITICBOJIOPOAbI. FopeHHe MCTaHa KaK OJWH N3 OCHOBHBIX HCTOYHHNKOB TCIIJIa B
IIPOMBIINIJIICHHOCTHU U 6BITy. CsoiicTBa MNPHUPOJHBIX YIJICBOJOPOAOB, HAXOKACHUC B IIPUPOAC U
IIPUMCHCHHNC aJIKAHOB,

— HEIpEeJEIbHbIE U apOMATUYECKHE YIuIeBOAOpoAbl. [lommuMepusanus 3TuiaeHa Kak OCHOBHOE
HaIPaBJICHUE ero UCITOJIB30BAHUS. ['openue aleTuJIeHa KaK VMCTOYHUK
BBICOKOTEMIIEPATYPHOT'O INIAMEHH JIJI1 CBAPKU U PE3KH METAILIOB;

OK 01
OK 02
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— KHUCIIOPOACOIepKAIlUe COeAMHEHUSI (CIUPTHI U TPOCThie dPUpbl, HEHOINbI, aTbACTUIbl U
KETOHBbI, KapOOHOBbIE KHUCIOTBI M MX Mpou3BoJHbIe). [IpakTHUeckoe NpUMEHEHHUE
ATWICHTTIUKOMNS, Traulepuna, ¢enona. Ilpumenenue ¢dopmanbaeruaa, aneTaibIerua,
YKCYCHOM KHCJIOTBI. MbIJla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Moromye cBoilcTBa
MBLIIA;

— a30TCcoJIepKaIIe COSAMHEHUS (AMUHBI 1 aMUHOKHCIIOTBI, OCJIKH).

Krnaccudukanus 1 0cOOEHHOCTH OpraHMYECKUX peakiuil. PeakunonHsie neHTpsl. Pagukansl.
IlepBoHaYaIbHBIC MOHATHS O THIAX U MEXAHU3MAaX OPraHUYECKUX PEAKIUN.

Hp AKTHYCCKHUC 3aHATHA

Pemenue nenodek npeBpailieHUi Ha MEHETUYECKYIO CBSI3b MEXKIY KJIaCCaMM OPraHUYECKHUX
COCAMHEHUN C COCTaBJICHHMEM HAa3BaHWM OPraHUYECKUX COCAUHEHHMM 10 TPUBHAIBHOW WU
MEKIYHAPOJIHOW CHUCTEMATUYECKOM HOMEHKJIAType. PelmeHne pacdyeTHBIX 3a1ad Mo
YPaBHEHUSIM PEAKIMHN C YYACTUEM OPTaHUYECKUX BEIIECTB.

JlaGopatopHbIe 3aHITHS

JlabopatopHas pabota «IlomyueHue sTuieHa U U3y4yeHHe ero CBOMCTBY.

[Toy4yenue sTUIEHA U3 TAaHOJA B JIAOOPATOPUH U U3yUYEHHUE €T0 (PU3UUECKUX U XUMUUYECKUX
cBoricTB. CocCTaBl€eHUE pEAKIMN MPUCOCAUHEHHUS W OKHCICHUS Ha MpPHUMEPE ITUIICHA.
Pemenune pacueTHbIX 3a/1a4 € MCIIOJIB30BAHUEM IUIOTHOCTH I'a30B O BOAOPOY U BO3AYXY.

Tema 7.3.
Oprannueckue
BEILIECTBA B
KU3HEAEATEIbH
OCTH YEJIOBEKA.
IIpounsBoacTeo

U TpPUMEHEHUE
OpPraHUYECKUX
BEILIECTB B
IIPOMBIIIIEHHOC
TH

OCHOBHOE coJiepKaHue

Teopernyeckoe oOyueHHe

buooprannueckue coeaunenus. [lpumeHeHne U  OMOJOrHYECKass poOJib  YIJIEBOJOB.
OxucieHue yriieBOJAOB — MCTOUYHUK PHEPTUU KUBBIX OpraHu3MoB. O0iacTu NMpUMEHEHUs
amMuHOKHCIOT. [IpeBpaimieHuss OenkoB mnuiqu B opraHu3zMe. buonornueckue QyHKUIUN
6enkoB. bruonoruueckue QyHKIUU KUPOB. Polib OpraHndeckoil XuMHUK B PEIICHUH TTPOOIeM
MUILEBOH O€30MMacHOCTH.

HyknenHnoBble kucnoTel: coctaB M cTpoeHue. CtpoeHue HykieotuaoB. CocraB
nykiaenHoBbix kucnot (JAHK, PHK). Poib HyKIE€MHOBBIX KHUCIOT B U3HEIEATEILHOCTH
OpPraHU3MOB.

[Ipou3BOACTBO OPraHUYECKUX BELIECTB: MPOU3BOACTBO METaHONIA, MNepepadoTka HeTH.
ITonuaTHEH KaKk KPYMHOTOHHAXHBIM NMPOAYKT XMMHUYECKOTO NPOU3BOACTBA. IIpuMeHeHmne

OK 01
OK 02
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sTriieHa. [Ipon3BoACTBO U MpUMEHEHUE KayuyKa U PE3UHBI.

CuHTeTHYECKHE W HCKYCCTBEHHBIE BOJIOKHA, HUX CTpoeHue, cBoiictBa. [Ipaktuueckoe
UCIOJIb30BaHUE BOJIOKOH. CUHTETUYECKHUE MJIEHKU: U30JLUS JUIsl IPOBOJOB, MEMOpaHBbI 115
ONPECHEHMsI BOJBI, 3ALUTHBIC IUICHKUA JUIsI ABTOMOOWJIEH, IIACTBIPH, XUPYPTUUYECKUE
noBs3ku. HoBbIE TEXHOIOTUH JaJIbHEHIIIETO COBEPILIEHCTBOBAHMS MOJIMMEPHBIX MaTEpUAIOB.
Pounb opranndeckoil XMMHH B pELIEHUH [TPOOJIEM dHEPreTHUECKON 0€30IacCHOCTH, B pa3BUTUU
MEJMLIMHBI, CO3JJaHUM HOBBIX MATE€pPUAJIOB, HOBBIX MCTOYHHMKOB JHEPIUU (aJbTepHATHBHbBIC
VMCTOYHHUKHU YHEPTUN).

[IpakTrueckue 3aHsATHS

Peiienne npakTHUKO-OPUEHTUPOBAHHBIX 3a/IaHU IO COCTABJICHUIO XUMHUYECKUX PEaKIIUM,
OTPAXAIOIIUX XUMHUYECKYI0 aKTUBHOCTh OPraHMYECKUX COCIMHEHHM B Pa3IMUHBIX Cpellax
(TpUpOHBIX, OMOJIOTHYECKUX, TEXHOTEHHBIX).

KonTtponbHas

pabota 5 CrpykTypa ¥ CBOWCTBA OPTaHUYECKUX BELIECTB. 2
ITpodheccroHaIbHO-OPUEHTUPOBAHHOE COJIEpKaHue (COACpKaHNE PUKIIATHOTO MOTYJIS) 42
[IpomexxyTouHast arrecTalys 1o AUCHUILUIMHE (IK3aMEH )

Bcero 144
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3. YcaoBus peanuzamnuy mporpaMMbl 001ie00pa3oBaTebHON TUCIIUTLTUHBI
3.1. TpeGoBaHMs K MUHIMAJILHOMY MaTepUaIbHO-TEXHHUECKOMY 00€CIICUCHHIO

Jns peanuzauuyd TPOTpamMMbl  JTUCHUIUIMHBL JOJKHBI OBITh TMPEAYCMOTPEHBI
CJIEIYIOUIUE CTICIIMANIbHBIC TOMEIICHUS: YUCOHBI KaOMHET XUMUU W/WIH y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne  ydeOHOTO  KaOuwHeTa  (HArJsgHBIE  TMOCOOHWA):  HAOOPHI
[IAPOCTEP’KHEBBIX MOJENICH MOJIEKYJ, MOJCIH KPUCTAIUIMYECKUX PEIIETOK,
KOJUICKITUU TIPOCTBIX M CJIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TIOJUMEPOB;
KOJUICKITUSI TOPHBIX TIIOPOJI W MHUHEpaiIoB, Tabnuma MeHaeneeBa, y4eOHbBIE
¢bunbMbl, TMPPOBEIE 00pa30BATENbHBIE PECYPCHI.

TexHuyeckue cpeAcTBa O0OyUYEHUS: KOMIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEACHUS
3ByKa, MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEIUWHAS IOCKa,
yKa3Ka-Ipe3eHTep sl TPE3CHTAIUH.

O6opynoBanue J1a00paTopuu U pabounux MECT JTaOOpaTOPUU: MEH3YPKHU, MMUITETKH -
KaleJIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEAMETHBIE U TOKPOBHBIE CTEKIIA,
IUTAHIIETHl JJIA KamneldbHBIX peakiui, (uibTpoBasibHas Oymara, MpPOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKHU, (oHapuku, HAOOpP pPEaKTHUBOB,
CTEKJISTHHbIE TAJOYKU, IITATUBBI IS NPOOUPOK; MEPHbIC UUIUHAPHI, BOPOHKH
CTEKJISIHHBIC, BOPOHKU ACNUTENbHBIC HuIuHapuyeckue (50-100 mi), cTynmku ¢
nectukoM, (apdopoBble YaIlIKH, MUHILETHI, (PUIBTPbI OyMaKHble, BaTa, Mapis,
YaCOBBIE CTEKJIA, AIEKTPOIUIMTKH, JIaAOOPATOPHBIE IITATUBBI, CIUPTOBBIC TOPEIKH,
CIIUYKH, IPUOOP JJIS TOTYyUYEHHUsI Ta30B (MM MPOOUpPKA C Ta300TBOJHON TPYOKO),
JepKaTenau s MpOOUPOK, CKJISHKU JUIsl XpaHEHUsI PEaKTUBOB, pPa3JaTOYHbBIC
JT0TKH; XuMu4yeckue crtakanbl (50, 100 u 200 mi1); mmaTenu; MUHIETH;, TUTEIbHBIC
IIUMIBI, CEKYHIOMEpHI (TaiiMepsl), MepHbie TTpoOupku (Ha 10—-20 mur) U MepHbIe
KoJob1 (25, 50, 100 u 200 mu), BomsHass OaHs (WM TEPMOCTAT), CTEKJISTHHBIC
Najg0YKH; KOHMYECKHe KoJOobl it TtuTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE
MOJIOCKK st ompeneneHus pH u  cranmapTHas UWHOUMKATOpHAs —IIKana;
yYHUBEpCaIbHBINA UHIMKaTOP; niumneTku Ha 1, 10, 50 M (wnm mo3atopst Ha 1, S u 10
MJI), OIOpETKH i TUTPOBaHUS, MeAuIMHCKHe Immpuibl Ha 100-150 wur,
JabopaTopHbIe W/WIIA aHATUTHYECKUE BeChl, pH-MeTphl, CymuIbHBIN mKad, u ap.
nabopatopHoe 000pyI0BaHUE.

3.2. MudopmaiimonHoe o0ecreueHre peaan3aly NporpaMmbl

1. Jna peanuzamuu mnporpaMmbl  OuOIuMOTEYHBIM (GoHA 0OpazoBaTeIbLHOMN
OpraHu3alliy JO0JKEH UMETh IMe4YaTHbIE W/WIM 3JEKTPOHHBIE 00pa3oBaTelbHbIC U
WH(QOpMAIIMOHHBIE  PECYpChl, PEKOMEHJOBAaHHbIE [JI1  HCIOJb30BaHUS B
o0pa3oBaTeIbHOM MPOLECCEe, HE CTapUIE MATH JIET C MOMEHTA U3JaHUS.

2. Pexomenayemple Tie4aTHBbIC W3AaHUS MO peanu3anuu o01eo0pa3oBaTebHON
JUCHUIUIMHBI TIPEACTABICHBI B METOAMYECKUX PEKOMEHJAIMSIX MO OpraHu3aluu
oOy4eHus.

Xumust ayis npodeccuii M CHEIHATbHOCTEH €CTeCTBEHHO-HAYYHOTO MPOdUIIS:
yael. s CTyd. yupexaeHuit cpen. npod. obOpasoanmst / mox pen. O.C.
["abpuensna. — 7-e¢ u3x., crep. — M.: U3narenbckuii neHTp «Axamemus», 2020. —
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4. Konrtpoip wu

IUCIHUAILINHBI

OIICHKa pe3yJbTaTOB OCBOCHHs  00IIe00pa30oBaTEIHHOU

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

Jlnst  popmupoBaHus, KOHTPOJII W OIEHKH PE3YyJIhTaTOB OCBOCHUSA Y4eOHOU
JTUCITUTITMHBI UCTIOJIB3YETCS CUCTEMA OIICHOYHBIX MEPOTIPUSITHHA, TPEACTABIISIONIAS
co00ll KOMITJIEKC YYEOHBIX MEpPOIPHUSATUH, COTJIACOBAaHHBIX C PE3yJIbTaTaMH
oOyuenus u chopmynupoBanHbix ¢ ydetom OI'OC COO (mpeameTHbie
pe3ynbTaThl 10 quctuumuinbe) u ®I'OC CIIO.

Ne Moty / Pesynprar oOyuenuss  |OueHounsie meponpustus |OK
Paznen / Tema
I OCHOBHOW MOZYJIb
1 |Paznmen 1.|@opmynupoBath
OCHOBBI 0a3oBbIC TOHATHUSI W
CTpPOCHUS 3aKOHBI XUMUHU
BEILIECTBA
1.1 |Ctpoenue CocraBnsaTh 1. Tect «Ctpoenne atomoB|OK 01
aTOMOB XUMUYECKUEe (OPMYJIbI|XUMUUECKUX DJIEMEHTOB U
XAMHUYECKUX  |COCAUHECHUH B|lIlpupoaa XUMHUYECKOU
AJIEMEHTOB M |COOTBETCTBUU CO|CBSI3I».
npupoaa CTEIIEHBIO  OKHCJICHUA|2. 3aJauyd Ha COCTABIICHUE
XUMHUYECKON  |XUMHUYECKUX XUMHUYECKUX bopmyn
CBSI3U AJIEMEHTOB, HUCXOJSl W3|IBYXaTOMHBIX COEAUHEHUN
BAJICHTHOCTH U |(OKCHIOB, Cynb(umos,
AIEKTPOOTPUIIATEIILHOC [TUAPUJIOB U T.11.).
TH
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No Moy /Pe3yﬂbTaT oOyuenust  |OueHounsie meponpusTus |OK
Paznen / Tema
1.2 |[lepuoguyecku |XapaKTepU30BaTh [IpakTuxo- OK 01
M 3aKOH  M|XMMHYECKHE DJIEMEHTHI|OPUEHTUPOBAHHBIC OK 02
tabmuia J[.V.|B COOTBETCTBMM C HX|TEOPETUYECKHE 3aJaHUS Ha
MenzaeneeBa  |OJIO)KEHUEM B|XapaKTEepU3ALHIO
NEPUOINYECKON XUMUYECKUX  DJIEMEHTOB:
CUCTEME  XUMHUYECKHUX |[«MeTammmyeckue /
3JIEMEHTOB JI.W.[HemeTammn4yecKue
Menneneena CBOMCTBA,
AIEKTPOOTPULIATENBHOCTD U
CPOJICTBO K  DBJEKTPOHY
XUMHUYECKUX DSJIEMEHTOB B
COOTBETCTBHUE C 1754
AJIEKTPOHHBIM CTPOECHUEM U
MOJIOKEHUEM B
NEPUOANYECKON  CHCTEME
XUMHUYECKUX AJIEMEHTOB
J1.1. MeHnpaeneeBay.
2 |Pazmen 2.|CocraBnsate ypaBHeHus | KonTponbHas pabota
XUMHUYECKHE |M CXEMbl XUMHUYECKUX|«CTpoeHHEe BeIeCTBa H
peakiuu peakuuii XUMUYECKUE PEAKLIUM»
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No Moy /Pe3yﬂbTaT oOyuenust  |OueHounsie meponpusTus |OK
Paznen / Tema
2.1 |Tunsl CocraBnare  peakuuu|l. 3amaun Ha coctaBieHue|OK 01
XAMUYECKUX  |COCIUHEHUS, YPaBHEHUN PEAKIIUM:
peakiui paslioxKeHusi, OOMEHa,|— COCIMHECHUS, 3aMEICHHUSI,
3aMEIICHHSI, pasnmokeHus, oOOMeHa U
OKHCIIUTEIIbHO- peakimuii ¢ y4acTUEM
BOCCTAaHOBUTEJIbHBIE KOMILUIEKCHBIX COEIMHEHUN
peakiuu ¢ peakiuu|(Ha npuMepe
KOMILJIEKCOOOpa30BaHM sl [TUAPOKCOKOMILIIEKCOB
(Ha puMepe |aIFOMUHUS U [TUHKA);
TUAPOKCOKOMIUIIEKCOB  |[— OKHUCIIUTEIIbHO-
ATIOMUHUSA U IIMHKA) C|BOCCTaHOBUTEIHHBIX
y4acTUEM peaKkuuii ¢ UCMOJIb30BAHUEM
HEOPTaHUYECKHUX MeToaa 3JEKTPOHHOTO
BCIIIECTB Oairanca;
— C y4acTHEM
KOMIUIEKCHBIX COCIMHEHUN
(Ha npuMepe
TUPOKCOKOMILIEKCOB
IIMHKA W ATFOMUHUS).
2. 3agauMm Ha  pacyer
KOJIMYECTBEHHBIX
XapaKTEPUCTHK  TMPOJYKTa
peakuuu COCIMHEHUS,
MaccoBOM uiIM 00BEMHOMN
JIOJIM  BBIXOJIa  TPOJIYKTa
peakuuu COEIUHEHUs OT
TEOPETUUYECKU
BO3MOXKHOIO; 00BEMHBIX
OTHOIIICHUM ra3os;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BEIIECTB U  TMPOIYKTOB
peakiuu; wmacchl (00beM,
KOJINYECTBO BEILIECTBA)

NpOAYyKTa PEaKIuu, eclu
OJHO W3 BELIECTB JAaHO B
BUJIC pacTBopa c
OIPENICJIEHHOM  MacCOBOMU
OoJen PacTBOPEHHOI'O
BEIIIECTBA.
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No Moy / Pesynbrar oOyuenuss  |Ouenouynsie meponpusitus |OK
Paznen / Tema
2.2 |Dnexrponutuue|CocraBnsath ypaBHeHwus|l. 3aganus Ha coctaBienue|OK 01
cKas XUMHUUYECKUX  PEAKIUU |MOJICKYJISPHBIX M HOHHBIX
JUCCOLMAIUS M|{HOHHOTO  OOMEHa  c[peakuuii ¢ y4acTHeM
HMOHHBIN OOMEH |ydacTUEM OKCHJIOB, KHCJIOT,
HEOPraHUYECKHUX OCHOBaHUU u COJIEH,
BEILECTB MOHHBIX peakiui
TUIPOJIN3A coJien,
YCTAaHOBJICHHE W3MEHEHUs
KHUCIIOTHOCTHU CPEJIbI.
2. JlaboparopHas pabota
«Peakuuu ruaponauzay.
3 |Pazgen 3.|hccnenoBars crpoenue|KoHTposbHas pabota
Ctpoenue 154051 cBoiicTBa|«CBoMCTBA
CBONCTBA HEOPTaHUYECKHUX HEOPTaHUYECKUX BEIIECTBY
HEOPTaHUYECKHU |BEIIECTB
X BELIECTB
3.1 |Knaccuduxkanu |Knaccudunmponats 1. Tect «Homenkmarypa u|OK 01
A, HEOPTaHUYECKUE Ha3BaHHE HEOPTaHUYECKUX
HOMEHKJIaTypa |BEIIECTBA B|BEUIECTB UCXOHS U3 UX
U CTPOCHHE|COOTBETCTBUU C  UX|XUMHYECKOU (DOpMyIbl WM
HEOPTraHUYECKHU |CTPOCHUEM COCTaBJICHHME XUMHUYECKOH
X BEIIECTB dopmynbsl  uUcxons W3
Ha3BaHUs  BelIeCTBa IO
MEXKTyHApOIHOM WU
TPUBHAIBHOU
HOMEHKJIaType».
2. 3amaun Ha  pacyer

MaccoBOM 1o  (Macchl)
XUMHUYECKOTO AJIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTtuueckue 3aaaHus
o KJaccudukanuu,
HOMEHKJIaType u
XUMHUYECKUM bopmynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTuueckue 3aaaHus

Ha ONpEICIICHUE
XAMHUYECKOU  aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
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No Moy / Pesynbrar oOyuenuss  |Ouenouynsie meponpusitus |OK

Paznen / Tema
BHJIa XUMHUYECKON CBSI3M U
THIIA KPUCTALINYECKOU
PELIETKU.

3.2 |Dusuko- VYcranaBnuBaTh I. Tect «Ocobennoctu|OK 01
XUMHUYECKUE 3aBUCUMOCTh  (PU3HUKO-|XMUMHUYECKHUX cBorictB|OK 02
CBOMCTBA XUMHYECKUX  CBOMCTB|OKCHUIOB, KHCJIIOT,
HEOPTraHWYECKU |HEOPTaHUYECKUX OCHOBaHMi, aM(OTEepHBIX
X BEIIECTB BEILIECTB OT CTPOEHUS [TUAPOKCHUJIOB U COJICH.

aTOMOB M MOJIEKYJ, a
TaKXKe THNa
KPUCTAIUINYECKON
peLIeTKH

2. 3amaHus Ha COCTaBJIEHUE

YpaBHEHUU XAMUYECKUX
peakuunmn Cc y4acTUEM
IMPOCTBIX U CJOYKHBIX

HEOPTraHWYECKUX BELIECTB:
OKCHJIOB METaJUIOB,
HEMETaJUIOB U aM(POTEPHBIX
AJIEMEHTOB;

HEOPTaHUYECKUX  KHCIIOT,
OCHOBaHWN U aM(OTEepHBIX
TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIeH,
XapaKTePU3yOIIUX ux
CBOMCTBA M CHOCOOBI
MOJTYYEHUS.

3. [TpakTuko-
OpPUEHTUPOBAHHBIE
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Ne Moy / Pesynbrar oOyduenus  |OueHounslie Mepornpusitus |OK
Paznen / Tema
TEOPETUYECKHUE 3aJaHusl Ha
CBOWMCTBA M  TOJIyYEHUE
HEOPTraHUYECKUX BELIECTB.
4. JlabGoparopHas pabota
«CBolicTBa METaJlIOB U
HEMETAJUIOBY.
3.3 |IIpou3BoactBo |OOGOCHOBHIBATH [IpakTuko- OK 01
HEOPraHUYECKU [3HAUYCHUE u|opueHTupoBaHHble 3ananus|OK 02
X BEILIECTB. [IPUMEHEHHE (s COCTaBJICHHIO
3HayeHue VI|HEOpPraHUYECKUX XUMHAYECKUX PEaKIul ¢
OPUMEHEHUE B|BEIIECTB B OBITOBOM M|ydyaCTHEM HEOPraHMYECKHX
ObITY W  Ha|IPOU3BOJICTBEHHOM BEILLIECTB,  HCIIOJIb3YyEMBIX
IPOU3BOJCTBE |IEATEIBHOCTH YEJIOBEKa|UIl UX WACHTU(UKALIUU U
170:¢ (U3HKO-|TPOMBIIIJIEHHBIX CIOCOOOB
XUMHUYECKUMU HOJIy4CHHUS.
CBOMCTBaMU
4  |Paznen 4.UccnenoBath crpoenue|KontponbHas padota
Crpoenue uln cBoicTBa|«CTpoeHHE W  CBOWCTBA
CBOMCTBa OpPraHUYECKUX BEIIECTB |OPraHUYECKHUX BELIECTBY
OpraHUYECKUX
BEILIECTB
4.1 |Knaccudukauu |Knaccuduimporarsb 1. 3aganusa Ha cocraBinenue|OK 01
s, CTPOCHHE M |OpPraHUYECKUE Ha3BaHUM  OPraHUYECKHUX
HOMEHKJIaTypa |BEILECTBa B|COEMHEHUI o
OPraHUYECKUX [COOTBETCTBHUM C  HUX|TPUBUAIBHOU WIIH
BEILECTB CTpOEHUEM MEXIYHApOTHOM
CHUCTEMAaTHYECKOU
HOMEHKJIaType.

2. 3ajaHusl HA COCTaBJIEHUE
MOJIHBIX M COKpAIICHHBIX
CTPYKTYPHBIX dbopmyn
OpraHUYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3agauu Ha ompeaeseHue

npocTenen bopmMybl
OPraHUYECKON MOJIEKYJIBI,
UCXOAs M3 DJIEMEHTHOTO

cocrana (B %).
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No Moy / Pesynbrar oOyuenuss  |Ouenouynsie meponpusitus |OK
Paznen / Tema

4.2 |CsoiicTBa YcranaBinuBaTh 1. 3amanus Ha coctaBienne|OK 01
OpPraHUYECKUX (3aBUCUMOCTb  (PU3UKO-|ypaBHeHUN  xummueckux|OK 02
COETMHEHUN XMMHYECKUX  CBOWCTB|peaKuuin C  y4YacTHEM

OpTraHUYECKUX BEIIESCTB|OPraHUYECKUX BEIIECTB Ha

OT CTPOCHHMSI MOJIEKYJl |OCHOBAaHMM HMX COCTaBa U
CTPOEHHSI.
2. 3ajgaHus Ha COCTaBJIEHUE
YPAaBHEHUN  XHUMHUYECKHUX
peakiui,
WJUTEOCTPUPYIOLIUX
XUMHUYECKUE CBOIWCTBA C
y4ETOM MEXaHHU3MOB
IPOTEKAHUS JTAHHBIX
peaKUMii U TEHETHYECKOU
CBA3U OpraHUYeCKuX
BELIECTB Pa3HbIX KJIACCOB.
3. Pacuernble 3amaunm 1O
YPABHEHHSM  pEaKkIuil ¢
y4acTUEM  OPraHUYEeCKHX
BEILECTB.
4. JlaGopatopHasi pabota
«llonyuenue oTuneHa wu
M3YYEHHUE €r0 CBOMCTB.

4.3 |Opranundeckue |OOGOCHOBBIBATH [TpakTuko- OK 01
BEIIECTBA B|3HAYEHUE u|opueHtupoBanHbie 3anaHus|OK 02
KU3HEJEATEIbH [[IPUMEHEHUE o COCTABJICHUIO
OCTH 4YEJIOBEKAa.|OpraHMYECKUX BEILECTB|XUMHUUECKUX PEAKIUU C
[IpousBoacTBO |B OBITOBOI V|y4aCTUEM  OpPraHUYeCKUX
U TPUMEHEHHE|[IPOU3BOJICTBEHHON BEILIECTB,  HCIOJb3yEMbIX
OpraHUYECKUX |AEATENbHOCTH YeJOoBeKa|isl UX HACHTU(UKAIUU B
BEILIECTB B|UX ($U3HKO-|OBITY U IPOMBILIJIEHHOCTH.
MPOMBIILJICHHO |XUMHUYECKUMHU
CTH CBOMCTBaMH

5 Pasnen 5.|UccnenoBaTth KonTtpomnrHas pabota
Kunernueckue |paBHOBeECHME M CKOPOCTh|«CKOPOCTh XUMHUYECKOU
u XUMHUYECKUX PEAKIIUA |[peakiuu ¢W  XUMHYECKOe
TEPMOUHAMUY paBHOBECHE»
€CKHe
3aKOHOMEPHOCT
U TIPOTEKaHUs
XUMHUYECKUX
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Ne Monyxp / PesynbTaT 00y4yeHus Ouenounsie Meponipusitua |OK
Paznen / Tema
peakuuii

5.1 |Kunetrnueckue (HMccnenoBate BiusiHue|l. Jlabopatopnas padbora Ha|OK 01
3aKOHOMEPHOCT |KOHLIEHTPAlH BBIOOD: OK 02
U TPOTEKAHUS |pEarupyronux BEUICCTB|— «OmnpeneneHue
XUMHYECKMX M TeMIepaTypbl  Ha|3aBUCHUMOCTHU CKOpPOCTH
peaxkuui CKOPOCTh XMMMYECKHX|PEAKIIMU OT KOHICHTPAIUU

peaxkuui pEarupyronmx BEIIECTBY;

— «Omnpenenenne
3aBUCUMOCTH CKOPOCTH
peakIuu OT TEMIIEPaTypPhI».
2. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJIaHUsl Ha
aHaIu3 (bakTopos,
BIMSIONINX Ha H3MEHCHHE
CKOpPOCTH XUMHUYECKOU
peaKLNH.

5.2 |Tepmomunamud |HccnenoBare BaumsHue|l. 3amaun Ha pacuetsr|OK 01
€CKHe M3MEHEHHUS TETTOBBIX s dexTor|OK 02
3aKOHOMEPHOCT |KOHIIEHTpaIlUU XUMHUYECKUX pEakiuid u
W TPOTEKaHUs |BEIIECTB, PEAKIINM |OTIpEICSICHUE TUIA PEAKIIUU
XUMHYECKUX  [cpelIbl M TeMmmepaTypbl|(Io TermioBoMy d(dekTy:
peaKIHil. Ha CMEIIICHNE|IK30- U SHIOTEPMUYECKUE).
PaBHOBeCHE XAUMHAYECKOTO 2. IIpakTuko-
XHMHUYECKUX  |paBHOBECHUSA OPUEHTUPOBAHHbBIC 3aJIaHUS
peakiui Ha MPUMEHEHUE MPUHITUIIA

Jle [MTaTenne TUIS
HAXOXKIEHUSI HaIpaBICHUS
CMEUIeHUS paBHOBeECHS
XMMHUYECKON peakiuu u
aHaau3 (bakTopos,
BIMSIOIIMX HA CMELICHUE
XUMHUYECKOTO PABHOBECHSI.
3. JlabGoparopnas pabota

«3yuenne BIIASTHUSA
pasnmuyHBIX (PaKTOpOB Ha
CMEUIEHUE  XUMHUYECKOTO
PaBHOBECHUSD.
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Ne Moy / Pesynbrar oOyduenus  |OueHounslie Mepornpusitus |OK
Paznen / Tema

6 |Pazmen 6./ MccnenoBath Kontponbnas pabora mo
JlucniepcHble | IUCIIEPCHBIE CUCTEMBI  |TEME «JlucriepcHsie
CHUCTEMBI CHUCTEMBD»

6.1 |ducnepcupie |Pasmuuate  uctuHHBIE|]. 3agaun Ha|OK 01
CHUCTEMBI Y |pacTBOpPHI, KOJUIOHUIHBIC|IPUTOTOBIEHUE pacTBOpoB. (OK 02
(bakTopbl UX |pacTBOPBI u|2. IIpakTuko-
YCTOMYMBOCTU |TPpyOOUCIIEPCHBIE OPUEHTUPOBAHHBIE

CUCTEMbl Ha OCHOBE|pacyeTHbIE  3aJlaHUsl  Ha

XUMHUYECKOTO JUCTIEPCHBIC CUCTEMBI,

AKCTIIEPUMEHTA UCIIOJIb3yeMble B OBITOBOM
u IIPOU3BOJICTBEHHOM
NEATEIIbHOCTH YEJIOBEKa.

6.2 |HUccnenosanue |MccnemoBarh (usuko-|JlabopaTtopnas padora (Ha|OK 01
CBOMCTB XUMHUYECKHUE CBOICTBA|BBIOOD):

JTUCIIEPCHBIX  |pa3JIMYHbBIX BUJIOB|— [IpuroroBnenue
CUCTEM JIMCTIEPCHBIX CUCTEM  [pacTBOPOB;
— HccnenoBanue
JCIIEPCHBIX CUCTEM.

7 |Pazmen /.|UccnenoBaTh CBOMCTBA
KauecTBEeHHbIE |OpPraHHMYECKUX u
peakuuu HEOPTaHUYECKHUX
OOHapy>KEHHS |BEIIECTB c
OPraHUYECKUX |HCIOJIb30BaHUEM
u Ka4eCTBEHHBIX PEaKIIUM
HEOPTaHUYECKU
X BEIECTB

7.1 |O6napyxenue |MccraegoBaTh 1. JlabGoparopnass pabota|OK 01
HEOPTraHWYECKHU |Ka4YeCTBEHHbIE peakinu|(Ha BIOOD):

X KATUOHOB U |HEOPTraHUYECKUX — AHanuUTUYECKUE PEAKIIUU
AHHUOHOB BEILICCTB KaTuOHOB [-VI rpymm;

— AHanUTUYECKUE PEAKLINN
AHHUOHOB.

2. Ilpaktudeckue 3amaHus
Ha COCTAaBJICHUE YPAaBHEHUU

peakumii OOHapyKEeHHUs
katuoHoB [-VI rpynn n
AHUOHOB, B T.4. B

MOJIEKYJIAPHOM W HMOHHOWU
dbopmax.
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Ne Monyxp /Pe3yanaT o0y4eHus Ouenounsie Meponipusitua |OK
Paznen / Tema
7.2 |O6napyxenue |HccrenoBarhb 1. JlaGoparopnass pabora|OK 01
OpTraHUYECKUX |KAueCTBEHHbIC DPEaKIvH|(Ha BHIOOD):
BEILIECTB OpTraHUYECKUX — KauecTtBeHHbIE peakuuu
OTZIEJIbHBIX COCIMHEHUN OTJIECIbHBIX|HA  OT/EJIbHBIE  KJIACCHI
KJIaCCOB C|KJ1acCOB OpraHUYECKUX BEILIECTB;
HCTIOJIb30BAHUE — KauecTBeHHblll  aHaATU3
M OpraHUYeCKUX COCIMHEHUMN
Ka4ueCTBEHHBIX 1o (G YHKITMOHATBHBIM
peakiui rpyIInam.
2. IlpakTudeckue 3amgaHus
Ha COCTaBJICHUE
KaueCTBEHHBIX peakuuii
0OHapyKEeHUS
OPTaHUYECKUX COCTUHECHUN.
Il |[IIpuknagHOit MOAYIH
8 |Paznmen 8. OuenuBaTh 3ammTa Keiica (C yueTroM
Xumus B OBITY|MMOCIEACTBHUS  OBITOBOM |OyayIIICiH
u U MPOU3BOJICTBEHHOM PO eCCHOHATBHON
MIPOU3BOJICTBEH |ICSATEIBHOCTH YEJIOBEKA |IEATETLHOCTH)
HOH C MO3UIINH
JEATEIBHOCTH  |9KOJIOTMYECKOM
YyesoBeKa 0€301MacHOCTH
Xumus B ObITy|O1leHUBATH Keiic (¢ yuetom Oyaymeii|OK 01
151 MOCJIEJICTBUSL  OBITOBOM [MPO(eCCHOHATBHON OK 02
MPOU3BOJCTBEH (M MPOU3BOACTBEHHOM |IEATEIBHOCTH) OK 04
HOU JIeSITENTbHOCTH YesoBeka|Bo3moxxHbie TeMbl kericoB: |OK 07
NEeATEJILHOCTH |C no3unuii|1. Iloreruienue kimMmara u
YEJIOBEKa AKOJIOTUYECKOU BBICBOOOXKICHUE  Ta30BBIX
Oe3omacHOCTH TUAPATOB CO JTHA OKEaHa.
2. byaymwme wmaTepuanbl
Uil aBWa-, MAIHHO- W
pruOOPOCTPOCHHS.
3. HoBeie marepuanbl s
COJIHEYHBIX OaTapeH.
4. JlekapcTBa Ha OCHOBE
PaCTUTEINIbHBIX TTPEnapaToB.
9.1 |Pazmen 9.1.|nTepnpeTupoBaTh 3amuTa y4eOHO-
HccnenoBanne |XUMHUYECKUE TMPOIECCH [UCCIIEI0BATEIHCKOTO
U XUMHUYECKU |1 ABJICHUS B Ouocdepe |mpoekTa (c Y4ETOM
aHaJIn3 Oymyiei
00BEKTOB npodeccuoHanbHON
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Ne Monyxp / PesynbTaT 00y4yeHus Ouenounsie Meponipusitua |OK
Paznen / Tema
ouochepsl JEATEIIbHOCTH )
9.1. |OcHOBBEI BrIinonHaTh nonsbiif| 1.  JlaboparopHass padota|OK 01
1  |mabopaTOpHOW |LIMKI «OCHOBBI  JTaOOpaTOPHOU
MPaKTUKU B|9KCIIEPUMEHTAIBHOTO  |[TPAKTUKNY.
npodeccuoHab | UCCIeIOBAHUS c|2. TunoBble pacueTsl 1O
HBIX COOJIIOZICHUEM  MPABUJI|TEMATUKE SKCIIEPUMEHTA.
nabopaTopusax |0€30MacHOTO 3. 3amaun Ha BBIYUCIICHUE
oOpatieHus c|cpeanero 3HAYCHHUS
BEILIECTBAMHU Y [9KCIIEPUMEHTAIIBHBIX
1a60paTOPHBIM JNAHHBIX, IOTPEITHOCTH.
000py0BaHUEM 4. [IpencraBnenue
pe3yJbTaTOB SKCIEPUMEHTA
B pa3IMYHOU dbopme
(Tabnuia, rpaduk, OTYET,
JOKJIaJ], IPE3CHTAIlu ).
9.1. | Xumnueckuii |McciaenoBarth I. Tecr «CpoiictBa u|OK 01
2 |aHAmM3  MPOO|XUMHUYECKHI COCTaB|COCTAB BOJBI». OK 02
BOJIbI po0 BOJIbI 2. 3amaname «Xummueckuii|OK 07

COCTaB BOJIbI, TUI BOABI U
CIOCOOBI €€ TMPUMEHEHUS»
(c HCTIOJIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. [TpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJIaHUsI Ha
COCTaB BOJBI M CIOCOOBI
BBIPAKECHUSI KOHIICHTPAIN
U IIepecyeT KOHIEHTpauun

(c HCTIOJIb30BaHUEM
HOPMAaTHBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTa Ha
BBIOOD:

— Ouuctka BOJOBI  OT
3arpsi3HEHUN;

— Onpenenenue pH BoabI U
€€ KUCIIOTHOCTH;
— OmnpeneneHue )KeCTKOCTH
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Monaynb

Pasznen / Tema

/ PesynbpTaT oOyueHus

OueHo4HbIE MEPOTIPUATHS

OK

BOJABI U  crHocoObl  ee
YCTPaHEHHS.

XUAMHUYECKUU

KOHTPOJIb
Ka4ecTBa
POYKTOB
NUTaHUA

Hccaenosatb
XUMHYECKHUH COCTaB
MPOJYKTOB MUTAHUS

1. Tect «Oprannueckue u
HEOPraHWYECKHE BEIECTBA,
BXOJISIIIINE B COCTaB
IPOIYKTOB TUTAHUS».

2. IIpakTuko-
OpUEHTHUPOBAHHBIE 3aJaHUS
10 KYJINHAPHON TEMAaTHKE.
3. JlaGoparopnas pabota
(Ha BBIOOD):

— OOHapyXeHHE HUTPATOB
B MIPOAYKTaX MUTAHUS,

- HccenenoBanue
NpPOJYKTOB TUTAaHHUS  Ha
HaJu4Yue YIJIeBOJOB (MyKa,
TBOPOT, MOJIOKO, HOTrypT)
HAa HAJIMYUE  YIJIEBOJOB
(kpaxmar, IIII0KO034,
caxaposa).

OK 01
OK 02
OK 07

XUMUYECKUN

aHaJIu3
ITIOYBBI

po0

HUccaenosathb
XUMHUYECKUN COCTaB
po0 MOYBbI

1. Tect (0 TeME
«XHUMHYCCKUN COCTaB
HEOPTaHUYECKUX 51
OpraHUYECKUX
yII0OpeHuit.

2. 3aganne «B3auMocBsI3b
COCTaBa IOYBBI, TUII TOYBEI
1 €€ Ha3HAYCHUIY.

OK 01
OK 02
OK 07
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Ne

Mopnyib
Pasznen / Tema

/ PesynbpTaT oOyueHus

OueHo4HbIE MEPOTIPUATHS

OK

3. JlaboparopHas paboTta
(Ha BBIOOD):

— OGHapy:xeHue
HEOPraHUYECKUX MPUMECEN
B IIpoOax MOYBHI,

— Onpenenenue pH BogHON
BBITSKKH MIOYBHI, ee
KHUCJIOTHOCTH u
IIEJIOYHOCTH.

Hccaenosanne
00BEKTOB
ounochepsl

Hccnenosath
XUMHYCCKUAN COCTaB
00BeKTOB Ouochepsl Ha
npuMepe  MPOIYKTOB
NUTaHWs, BOJOBI U
TIOYBBI

YyebHo-
UCCIIENOBATEIbCKUN TTPOEKT
B 00JacTH HCCIeIOBaHUS
00BEKTOB OHOChEPHI.
Bo3moxnbIe
MPOEKTOB:

1. HccnenoBanue cocraBa
MHUHEPAJIbHOW  BOABI U
pEeKOMEHJalMu 1Mo €€
UCIIOJIb30BAHUIO.

2. Hccnenosanune
pa3pyliaromero  AeUCTBUS
IPUPOTHOU BO/JIbI Ha
CTPOUTENbHBIE MAaTEPUAIBI.
3. CocraBieHue MOpoekTa
[[BETHUKA/Oropoja/caga B
3aBUCHUMOCTH OT COCTaBa

TCMBI

IpOaHATN3UPOBAHHBIX
[1OYB.
4. CocraBJiieHue

cOaIaHCUPOBAHHOTO MEHIO

Ha JeHb (Hememwo) B
3aBUCUMOCTH oT
collepKaHUs  XUMHUYCCKHUX

MaKpo U MHUKPOAIJIEMEHTOB
B MPOAYKTAX MUTAHUS.

5. HccnenoBanue KadecTBa
IMUTHEBOM BOJIBI.

6. MHccrnemoBanme mpobd
BOJIOMPOBOJIHOM BOJBI HA
npeaMeT yCTpaHEHHUs
JKECTKOCTH.

OK 01
OK 02
OK 04
OK 07
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Ne Monyxp / PesynbTaT 00y4yeHus Ouenounsie Meponipusitua |OK
Paznen / Tema
7. YcTpaHeHHE KECTKOCTHU
BOJIBI B
CEIIbCKOXO3SIMCTBEHHOM
NESTETHLHOCTH.
9.2 |Paznen 9.2.|HTEpnpeTUpOBaTh VYyebHo-
HccnenoBanue |XMMHYECKUE IPOLIECCHI|UCCIEA0BATEIILCKUN TTPOSKT
U XAMUYECKUU U SIBJICHUSI B|(C YYETOM Oymyrieit
aHau3 TexHocdepe npodeccruonanbHON
00BEKTOB NEeSATETLHOCTH)
TeXHOC]EpbI
9.2. |OcHOBBI BbINonHATH nonubii|1.  JlabGopatopHass pabora|OK 01
1  |maGopaTopHON |IHKI «OcHOBBI  JTabOpaTOPHOM
MPaKTUKH B[9KCIIEPUMEHTAIBHOTO  |TTPAKTUKI.
npodeCCUOHAIb |UCCIIeTIOBAHUS c|2. TunoBble pacueTsl 1O
HBIX COOJTIIOJIEHNEM  TIpaBWJI|TEMATHUKE SKCIICPUMEHTA.
naboparopusix |0e30macHOTo 3. 3ajaun Ha BBIYUCIICHUE
oOparieHust c|cpenuero 3HAYCHUS
BCIIIECTBAMH ¥ [9KCTICPUMEHTAJIbHBIX
J1a00paTOPHBIM JAHHBIX, TOTPEITHOCTH.
o0opy10BaHUEM 4, [IpencraBnenue
pEe3yIbTaTOB AKCIEPUMEHTA
B Pa3ITUIHOM dbopme

(Trabmuma, rpaduk, OTYET,
JOKJIa 1, MPE3CHTAIIUS).
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Ne

Mopnyib
Pasznen / Tema

/ PesynbpTaT oOyueHus

OueHo4HbIE MEPOTIPUATHS

OK

XHUMHUYECKUN
aHanu3  mpod
TEXHUYECKOM
BOJIBI

HUccaenosath

XUMHAYECKUU COCTaB
poo TEXHUYECKOM

BO/JbI

1. 3amaun Ha omnpeneyeHue
METAJIJIOB, HEOPTAHUYECKUX
QHUOHOB M OPTraHUYECKUX
BCIIECTB B TEXHUYECKOU
BOJIE€ PA3HOT'O HA3HAYCHUSI.
2. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUsl HA
COCTaB BOJBI H CIIOCOOBI
BBIPAKCHUS KOHICHTpAIUH
U TEepecyYEeT KOHICHTpAIUi
(c HCIMOJIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. 3aganne «XHUMHWYECKUU
COCTaB TEXHUYECKOM BOJbI,
THII BOABI M CIIOCOOBI €€
IPUMEHEHUS» (c
HCITOJIb30BAHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

4. JlaGopatopHasi pabota
(Ha BBIOOD):

— Omnpenenenue XJIOPHUIOB
METOJIOM THUTPOBaHUS B
TEXHUYECKOM BOJIC;

— Onpenenenre KeCTKOCTH
TEXHUYECKOHN BOJIBI
METOJIOM TUTPOBAHUAI.

OK 01
OK 02
OK 07

XUMHUYECKUH
KOHTPOJIb
KayecTBa
BO3/yXa

HccaenoBath
COJIepKaHUE
VTJIEKUCIIOTO — rasa
BO3JIyXe

B

1. Tect o TEME
«XHUMUYECKUI COCTaB
aTMoc(epHOro BO3ayXa U
BO3/yxa pabouei 30HbD».

2. IIpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUs
Ha XUMHYECKHM aHAIU3
COCTaBa BO3/yXa.

3. JlabGoparopnas pabota
«Omnpenenenune
COJIEP)KAHUSL  YIIJIEKUCIIOTO
rasza B BO3/1yXe

OK 01
OK 02
OK 07
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No Moy / Pesynbrar oOyuenuss  |Ouenouynsie meponpusitus |OK
Paznen / Tema
MOMEIIICHHUS JKCIIpecc-
METOJIOM.
9.2. | Xumnueckuii |MccaemoBate  mpoOsi|l. [Ipaktuko-|OK 01
4  |amanu3  mpoO|mMaTepuaIoB opueHTupoBaHHble 3aaanus|OK 02
MaTepraioB CTPOUTENBHO- no xumuuyeckomy ananuzy|OK 07
CTPOUTEIBHO- |pECTABPALIMOHHOMN npo0 MaTepHuaoB
pECTaBpaIMOHH |AESATENbHOCTU U |CTPOUTEINIBHO-
ou J3aiHa pecTaBpallMOHHOM
NEATEIbHOCTH U NEATEIbHOCTH U TU3aiHA.
Jv3aiiHa 2. JlabGoparopnas pabora
(Ha BBIOOD):
— M3roTtoBiieHHE Kpacok
(mombop  MUTMEHTOB |
CBSI3BIBAIOIIUX BEIIECTB);
— MHccenenoBanue CBOMCTB
BSOKYIIMX  BEIIECTB  Ha
IpUMEpE TUIICA.
9.2. |UccnenoBanue |HccnenoBaTh VYy4eOHo- OK 01
5 |00BbeKTOB XUMHAYECKUI cocraB|uccnenoBaTenbckuil mpoekT|OK 02
TexHocepbl  |00bEKTOB TexHochepbl|B obOnactu wuccnenoBanus|OK 04
Ha npuMepe|00BEKTOB TEXHOChEPHI. OK 07
TEXHUYECKON BOJAbI U |Bo3MOXkHBIE TEMBI
MaTepHuaioB IPOEKTOB:
CTPOUTEIIBHO- 1. KoHrpons kauecTBa
pecTaBpallMOHHOM TEXHUYECKOW BOJBI Pa3HBIX
JEATEIbHOCTH U[BUJOB B COOTBETCTBUHU C
nu3anHa Mmetoaukamu mo I'OCT.
2. Co3nianue 1eKOpaTUBHOM
IITYKaTypKH.
3. IlurMeHTHI B W3IEIUAX
U3 CTEKIIA.
4. HUccnenosanue
pa3pyLIAOLIETO  JIEHCTBUS
BOABl Ha CTPOUTENIbHbIE
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Ne

Mopnyib
Pasznen / Tema

/ PesynbpTaT oOyueHus

OueHo4HbIE MEPOTIPUATHS

OK

MaTeprabl.
5. OueHka  COCTOSHUS
BO3MlyXa pabodeld  30HBI
crenuaiucra  (TEXHOJOra,
CTPOUTENS U T.M., C yIETOM
obJsactu

npodeccruonanbHOM
JCSITCTTBHOCTH) B
COOTBETCTBUH C
HOPMATHBHBIMU
JOKYMEHTaMH.
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