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1. MACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUNJIAHBI
XUMUA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOrPAMMBI

PaGouas nmporpamma y4eOHOMN AUCHUIUIMHBI SBISIETCS YAaCThIO IPOrPaMMBbI TOATOTOBKH
CrenuanucToB cpennero 38eHa B coorBeTcTBUU ¢ ®I'OC no cnermansHoctu CI1O

29.02.04 « KoncrpyupoBanue, MOJAeJIMPOBAHHE U TEXHOJIOTUA
IBEHHBIX U31eJIUH»

1.2. MecTo TUCHMIIMHBI B CTPYKTYpPe OCHOBHOM nMpo@deccnoHaibHOii 00pa3oBaTe/ibHOM NPOrpaMMBbl:
0a3oBasi TMCHUIUIMHA (heepaTIbHOr0 KOMIIOHEHTa CPeIHEro o0IIero oopa3oBaHus

1.3. Henu u 32124 JMCHUIJIMHBI — TPeOOBAHMS K Pe3y/JIbTATAM OCBOEHUS AN CUMIJIMHbI:
B pesynbpTare ocBoeHUs yueOHOM MUCIMIUIMHBI XUMUS 00Yy4aIOMUniCs JOJKEH
yMeThb:

- Ha3bIBaTh: U3YYCHHBIE BELIECTBA IO TPUBUAIBHON U MEXIYHAPOIHOW HOMEHKJIATYPE;

- onpeeJsTh: BAJICHTHOCTb U CTEIEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB, TUII XUMHYECKON
CBA3U B COCIMHEHUSX, IPUHAJICKHOCTh BELIECTB K Pa3HbIM KJIACCaM HEOPraHUYECKUX U
OPraHNYeCKUX COCTUHECHUM;

- XapaKTepHu30BaTh: 00II1e XUMUYECKIE CBOMCTBA METAIIJIOB, HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX U OPraHUYECKUX COCTMHEHNUN;

- 00BSICHATH: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOCHUS, IPUPOAY
XHUMHYSCKOU CBSI3H,

- BBINIOJIHATH XMMHUYECKUH IKCIIEPUMEHT: [0 PACIO3HABAHUIO BAKHEUIIINX
HEOPraHWYECKUX U OPraHUYECKUX COCIMHEHUN;

- pemiaTh: pacueTHBIC 33/Ia4M 110 XUMUYECKUM (POopMyaM U YpaBHEHHUSIM;

- CBAI3bIBATH: N3YUYEHHBIN MaTepual co CBOeH nMpodecCHOHATBHOU IeATeTbHOCTHIO

3HATh:

- BOKHEHIIINE XUMUYECKHUE TTOHITHS, TCOPUU U 3aKOHBL;
POJIb XUMHUHU B €CTECTBO3HAHUH, €€ CBSI3b C IPYTMMU €CTECTBEHHBIMHM HayKaMH, 3HAaUECHUE B XKU3HU
COBPEMEHHOT0 00I11eCTBa;

- popMynmHpoBKY nepuoandeckoro 3akona [[.1. MenaeneeBa, ctpoeHune atoma

- BUJIbI XUMUYECKON CBSA3H, BUJIbI KPUCTAUNINYECKUX PEIIETOK; COCTaB CMECEH:

- OCHOBHBIC ITOJIOKCHUA TCOPUU SHGKTpOHI/ITH‘ICCKOfI Aucconranuvu, mpaBujia TCXHUKHU 0€e30MMacHOCTH

- KJIJaCCU(DMKALIMIO M HOMEHKJIATYPy HEOPraHMYECKUX COEIMHEHHI; XMMUYEeCKHe CBOMCTBA KHCIIOT,

OCHOBAaHMUI, COJIeH B OKCHIOB

- KJ'IaCCI/I(bI/IKaHI/IIO XHUMHUYCCKUX peaKuHﬁ, IMOHATHE O CKOPOCTU XUMHYCCKUX peaKuHﬁ. 3aBUCHUMOCTh
CKOPOCTHU XUMHUYCCKUX PCAKIUU OT PA3TTMIHBIX (baKTOpOBZ

- 0COOEHHOCTHU CTPOEHUS aTOMOB M KpHUCTaIOB. PU3HUECKHe U XUMUYECKUE CBOWCTBA METAIIJIOB U
HEMETAJIJIOB
- OCHOBHBIE TIOJIOKEHUS TEOPHH XUMHYECKOTO CTPOSHUS, KIacCu(UKAINIO 1 HOMEHKIIATYPY
OPTraHMYECKUX COCTUHEHUIN
- IPUPOTHBIE HICTOYHUKH YTIIEBOJAOPOIOB U CIIOCOOBI X MEepepaboTKH; XUMHUYECKHE CBOMCTBA
MpeACIbHBIX M HETPEIETbHBIX YTIEBOA0POIOB

- cocoOBI MOTyYSHH ST, XUMUYECKHE CBOMCTBA KHCIOPOACOACPIKAIIMX OPraHMYECKUX COCIMHEHUI

- IOHATHE 00 aMHHAaX, aMUHOKHCIIOTaX, OeIKax U MoJuMepax; MpUMEHEHHE B XUMUUECKHE CBOMCTBA
A30TCOJEPIKAIIMX OPTAHUYECKUX COSAMHEHUN; MTPaBUIa TEXHUKH 0€30MaCHOCTH



B pe3ynbTaTe 0CBOSHMS AUCHUILUIMHBI O0YJarOIUKICS TOIKEH OBJIAJCTh OOIUMH
KOMIIETEHIMSIMH, BKJIFOYAIOLIMMH B c€0sI CIIOCOOHOCTD:

OK 1. [ToHuMaTh CYIIHOCTh U COIMATBHYIO 3HAYUMOCTH CBOCH Oyayiel mpodeccuu, IposBIATh K HEH
YCTOWUYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIILHOCTD, BHIOMPATH TUIIOBBIE METO/BI M CIIOCOOBI
BBITIOJTHEHMSI PO ECCHOHANBHBIX 33/1a4, OI[CHUBATh UX YPPEKTUBHOCTh U KAYECTBO.

OK 3. [Ipunumath penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIMSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh MOUCK M MCTOJb30BaHUE HHPOPMAIHH, HEOOX0UMOH 1711 3D PEKTUBHOTO
BBITIOJTHEHMSI PO ECCHOHANBHBIX 3a/1a4, MPO(heCcCHOHATLHOTO M TMYHOCTHOTO PA3BUTHSI.

OK 5. Ucnonb3oBath HHGHOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPO(eccrnoHalIbHON
JESTCIILHOCTH.

OK 6. PaboTtatp B KOJUIeKTUBE U KOMaH€e, 3((HEKTUBHO O0IIATHCS C KOJIEraMU, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

OK 7. bpatp Ha ce0s1 OTBETCTBEHHOCTb 32 padOTy YWICHOB KOMaH/bI (MIOAYUHEHHBIX ), pE3yJIbTaT
BBITIOJIHEHHS 33/IaHUM.

OK 8. CamocTosITENnsHO ONPENENITh 3a/1a4l MPOPECCUOHANIBHOTO U JINYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS
camMo00pa3zoBaHNEM, OCO3HAHHO IJIAHHPOBATH IMOBBIIICHUE KBATU(UKAIINH.

OK 9. OpueHTHpPOBATHCS B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTUH B IPO(ECCHOHATBHON eI TeIbHOCTH.

1.4. Kom4yecTBO 4aCOB HA OCBOEHME MPOrPaMMbl TN CIIUILINHBI:

MaKCHUMalbHOU yueOHON Harpy3ku oOyuatomerocs 117 yacos, B ToM yucie:
00s13aTeNIbHON ayJTUTOPHOM yueOHOM Harpy3ku obydaromierocs 78 4acos;
CaMOCTOSTENIbHON paboThl o0yuarorierocs 39 4acos.

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUILINHBI
2.1. O0beM y4eOHOM IMCOMIVIMHBI M BUABI Y4eOHO0# padoThI

Bup yueOHoii padoThl Oobvem uacos

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 117
Oobs13aTesibHAs ayIUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:

MPAKTUYECKHUE 3aHATUS 12

KOHTPOJIbHBIE pabOThI 1
CamocrosiTesbHast padoTa o0y4yawuierocsi (Bcero) 39
B TOM YHCIIE:
pacuemuvle pabomwl
peutenue 3a0ad,
VAPACHEHUsL NO COCMABNEHUIO (POPMYIL, XUMUUECKUX YPAGHEHUL
peghepam
ooMauiHsAs paboma — cocmaegienue KOHCHeKma

IIpomesicymounas ammecmayus 6 1 cemecmpe — KonmpoabHas paboma
Hmozosas ammecmayus 6o 2 cemecmpe — Ougpepenyuposanusviii 3a4em







2. TemaTuuyecKuii IVIAH M CO/IeP:KAHUE Y4eOHOM TMCHUIIMHBI XUMUSA

Haumenosanne Conep:xanue yueOHOT0 MaTepuasa, JjaboparopHble U NpaKTUYeCKHe PadoThl, CAMOCTOSITE/IbLHASI Pa0oTa 00y4aOIIUXCS O0bem yacoB Yposenn
pa3ae/ioB U TeM ’ paTop p PaooTEL, CAMOCTONTE padoTa ooyqaromuxce ¢ co 0CBOEHUS
2 3 4
BBenenne ~ Hayunble MeTO/IbI TO3HAHMSI BEIIECTB U XUMUYECKHUX sIBJICHUH. PoJb oKcriepuMeHTa U TeOpuu B XUMUU. MoienupoBaHue 1 1
XUMHYECKHX IIPOIIECCOB
Paspea 1.
Obmas u 54
HeopraHuveckas
XHMHS
Tema 1.1. Copep:kaHue yueOHOro MaTepHaJia
OcHOBHBbIE NOHATHA U OcHoOBHbIE MIOHATUS] XUMHH. 3 2
3aKOHBI BemecTtBo. AToM. Monekyna. Xumuueckuit anemeHT. Annorpornust. [Ipocteie u cnoxkHble BemecTa . KauecTBeHHbIH U
KOJIMYECTBEHHBII COCTaB BEIICCTB. XUMIUECKUE 3HAKH U (hopMysl. OTHOCHTENFHBIC aTOMHAS M MOJICKYIISIPHAST MacCHI.
KonnuecTBo BemecTsa.
2 OcHOBHbIE 3aKOHBI XHMHH. 2
CrexnoMerpusi. 3aKOH COXpaHCHHS MacChl BEIeCTB. 3aKOH IMOCTOSIHCTBA COCTABa BEIISCTB. 3aKOH ABOrajpo.
Tema 1.2. Conep:kanne y4eOHOT0 MaTepuajia
Hepuoanueckuii 1 Iepunoanueckuii 3axon .. Menpgeseesa. 4 1
3aKOH U Otkpeitue JI.U. MenneneeBsiM Ileproamueckoro 3akoHa .Jlepuomnieckuii 3akoH B popmynuposke [1.J11.MeHaeneesa.
nepuoauyecKas [epromndaeckass TabIMIa XUMHYECKUX dNIEMEHTOB. CTPYKTypa MepHOANICCKOM TaOIHUIIBI: TIepHOAbI(Mable U OobIme),
CHCTEMA XUMHYECKHUX rpymniel (TJaBHAs U MOO0YHAas)
anemenTos JI.H. 2 Crpoenue aToMa u nepuoanueckuii 3akon JI.. Menaeeesa. 2
Menpeneesa u AToM - cltoxkHas yacTuia. SIapo u s1aeKkTpoHHas 00onouka. CTpoeHHe JIEKTPOHHBIX 000I0YeK MallbIX U OOJIBIINX
CTpOeHUE aTOMa neproioB. IlousiTue 06 opOuTANIAX. S-, P- U d- opOuTanu. DJIeKTPOHHBIE KOHPHUIYPAI[MHA aTOMOB XUMHUYECKHUX DJIEMEHTOB.
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 2
CocraBieHHE 3JCKTPOHHBIX U Tpaduyeckux GOpPMYII XUMHUYECKHX JJICMCHTOB
Pedepatsl « XKuznb u nesitenbHocTh JI. V. MenaeneeBa»
Tema 1.3. Conep:xanue yue0OHOro MaTepuaja
Crpoenne BemecTBa | ] XumMunueckasi CBsi3b. ATperaTHble COCTOSIHHUSI BellleCTB 2
Honnast xumuueckas cBsizb. KaTHOHBI ,aHUOHBI , ©X 00pPa30BaHKUE U3 aTOMOB B PE3YJIbTATE MPOIIECCOB OKUCIICHUS,
BoccTaHoBieHus. Monnas CBA3b, KaK CBA3b MCXKY KATUOHAMH U aHHMOHAMHU 34 CUCT JJICKTPOCTATHYCCKOI'O IPUTAXKCHUA.
HoHHBIE KPUCTAILTHYECKUE pemeTk. KoBaleHTHAs XUMUYECKas CBA3b. DIEKTPOOTPUIIATEILHOCTh. KoBalleHTHBIC
TNoJiApHasA U HENOJISIpHAA CBA3U MOJICKYJI 1 aTOMHBIC KPUCTAJINIMYCCKUE PECIIECTKH Meraueckass XuUMH4ecKasl CBSI3b. 4
MeTannudeckasi KpUCTaUNIMIecKas PereTKa.
2 Yucrble BemecTBa U cMecH. JlucnepcHbie CHCTEMBI. 2
ITonsTie o cMecu BemecTB. [ oMoreHHbIe U reTeporeHHbie cMecu. CocTaB cMeceil: 00beMHast U MaccoBast 10JIN
KOMIIOHEHTOB CMECH, MaccoBas J0Jis mpumecei. [Tousatrue o nucnepcHoii cucreMe. JlucnepcHas a3a U IUCHIEpCHAs cpefia .
Knaccudukarms mucnepcHbIx cucteM. [IoHATHE 0 KOJUTOHTHBIX CUCTEMAX.
CamocrosiTesibHasi padoTa 00y4aloUIUXCcst 2
CocraBieHre KOHCIIEKTA 10 BONPOcaM « ArperaTHbIe COCTOSHUS BEIIECTBY, « BogopoaHast cBs3b»
Tema 1.4. Copep:kanue yueOHOro MaTepHaJia
Bonaa, PactBopbi Bopna. PactBopsl. PacTBopenne. 2
DJ1eKTPOIHTHYECKAsS] Bona xak pactBopurens. PactBopumocts BemiecTs. HachlleHHbIE, HEHACHIILIEHHBIE, IIEPECHIIIEHHbIE pacTBOpEl MaccoBast 4
HCCOLHALMAL. JloJist pacTBOPEHHOTO BEIIECTBA.
2 DJIeKTPOJIUTHYECKAS IMCCOLMALIUS 2

SHGKTpOJ'II/ITLI W HEOJICKTPOJIUTHI. BHGKTDOHI/ITI/IHCCKaﬂ Jucconuanus. CreneHp SHGKTPOHPITI/I‘IGCKoﬁ JUCCOIMAlIH.
CunbHbIE U cl1a0bIe OJICKTPOJIUTHI. (OCHOBHBIE TOJIOXKEHHS TCOpUH 3HCKT’pOHHTH‘IeCKOﬁ JHUCCO AN,




CamocTosiTeibHAs padoTa 00y4aroUIuXcs

Perenue 3amau no teme « OnpejeneHne MacCoOBO# JI0JIM PACTBOPEHHOI'O BEIIECTBAY

TloaroroBka COO6H1€HI/I$I 00 MCIOJIL30BaHUU OJICKTPOJMTOB B TCXHUKE

Tema 1.5.
Kuaccuduxauus
HEOPraHUYeCKHX
COeMHEHHUH U UX

cBOlicTBa

ConepxaHue y4eGHOTr0 MaTepHuajia

1 Kucaorel 4 HX CBOHCTBA
KucmoThl Kak 3eKTPONIUTHI, UX KIacCH(HUKAIMS [0 Pa3InIHBIM IpHU3HaKaM. X UIMHYECKHE CBOMCTBA KHCIIOT B CBETE
TEOPHH DJICKTPOJUTHICCKON AUCCOIHAIIH.

2 OcHoBaHHs U HX CBOliCTBa
OcHOBaHMS KaK 3JIEKTPOJIUTHI, X KJIACCH(HUKAIINSA 0 Pa3INUHbIM MPU3HAKaM. X UMHUYECKHE CBOIMCTBA OCHOBAHUI B CBETE
TEOPHH DJIECKTPOJUTHIECCKON AUCCOIHAIIIH.

3 CoJiu ¥ HX CBOJicTBa
Conu kak 31mexTpoauTsl. Colli CpeaHue, KMCIbIe U OCHOBHBIE, XUMHUYECKHE CBOMCTBA COJIEH B CBETE
TEOPHH DJIEKTPOJUTHIECKON Auccorrauu. [ uapoaus coeil.

3 Okcuabl ¥ HX CBOMicTBa
ConeobOpa3syromnie u Hecosieoopasyronire okcuasl. OCHOBHBIC, aM(POTEPHBIC M KHCIOTHBIE OKCHIBL XUMHYCCKIC
CaoiicTBa okcH0B. [loyueHHE OKCHIOB.

JlaGopaTopHas padora

Wcnprranne PaCcTBOPOB KHUCJIOT, LI.[CHO‘ICI}‘I HMHIAWKATOPOM. FI/II[]I)OJ'II/B COJICH.

CamMocTrosiTeJibHAsE padoTa 00y4aroumIuXcs

CocTtaBeHUE KOHCIICKTA M0 BOMPocy « OCHOBHBIC CLIOCOOBI MOJTYUCHHUS KUCI0T», OCHOBHBIC CIIOCOOBI OJTYYCHHUSI OCHOBAHHIA.

CocraBjeHre KOHCIIEKTA 10 BOpocy « OCHOBHBIE CITOCOOBI MOJYUEHUS COICH»

Pedepatsr « Micnionp3oBaHue MUHEPANTBHBIX KHCIOT HA MIPESAIPUATHAX Pa3IMIHOTO podmisi», «[loBapeHHas COIb KaK XUMHUIECKOe
CBIPbE»

Tema 1.6.
XuMuyecKHe peakmuu

Conep:xanue yue0HOro MaTepuasa

1 Knaccudukanus XuMUYeCKHX peaKkuuid
Peakmu coemHEHNUs, pasiioKeHUs, 3aMeleHus , oOMeHa. Katamutudeckue peaknuu. OOpaTuMbIe ¥ HEOOpaTUMBIS
peaximu ['OMOTeHHBIE U TEeTEPOTCHHBIC PEaKITIH.

OKHUCINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUM
2 Crenens okucnenus, OKUCIUTETh U BOCCTAaHOBIIEHHE. BoccTaHOBUTEN M OKUCIIeHHE. MeTo | 3JIEKTPOHHOTO Oananca Jis
COCTaBJICHUS YPaBHEHUN OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN

3 CxopocTh XUMHYECKHX peaKuuii

[onsiTHe 0 CKOPOCTH XUMHYECKUX PeakUii. 3aBUCHMOCTh CKOPOCTH XUMHUYECKHX PEAKIMH OT Pa3INIHbIX (AKTOPOB:
MIPUPOABI PEArMPYIOIIMUX BEIIECTB, UX KOHUEHTPALUU, TEMIIEPATyphl , IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS
KaTaJau3aTopoB

KounrpoJsbHas paGora

CamocrosiTesibHAasi padoTa 00y4aouuxcs

CocTtaBieHHe KOHCIIEKTa [0 BOIPOCY «IK30TepMUUECKUE U YHIOTePMUYECKHE peakiui. TemnnoBoi 3¢ GeKT XUMHUECKIX pPeaKIui»

CocraBieHHe TEPMOXHUMHUYECKUX YPABHEHHM.

CocraBlieHHE KOHCIIEKTA 110 BOIIPOCY « XuMuaeckoe paBHOBECHUEC U CIIOCOOBI €ro CMCUICHUA»

Tema 1.7.
MeTtasibl
M HEMETAJLIBI

Coaep:xanue yueOHOro MaTepuasa

1 MeTtasibl
Oco0eHHOCTH CTPOSHHS aTOMOB M KpUCTAIIOB. PU3NYECKUE U XUMUYECKHE CBONCTBA METAIIIIOB. DJICKTPOXUMHUECKHUN PSIJT
HaNpsHKEHU METAJIJIOB

2 Hemeraaisl

OcobeHHOCTH CTPOEHUST aTOMOB. HeMeTrasisl — IpocCThIe BEIECTBA. 3aBUCHMOCTEL CBOMCTB TaJIOT€HOB O UX ITOJIOKEHHUS B
neproaudeckoi cucremMe. OKHCIUTEIbHBIC U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIIOB B 3aBUCHMOCTH OT MX MOJIOKEHHUS
B PS4y DJIEKTPOOTPULATEILHOCTH




IIpakTHyeckoe 3aHATHE

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a49

CaMocrosiTe/IbHAsI padoTa 00y4aloUuxcs 1
CocTtaBieHHE KOHCIICKTA M0 BOMpocy « OOIue crmocoObl MOTyueHHS METAJLIOBY
Paznen 2 62
Opranuyeckasi Xumust
Tema 2.1 Coaep:xkanue yueOHOro MaTepuaja
OcHOBHbIE NOHATHS 1 | Opranuveckne BemecTBAa U TEOPHsI CTPOEHHUS OPraHMYecKuX coennHeHnii A.M. Bytiepona
OPraHu4ecKoil XMuMUH Oprannyeckre BemecTBa(IPUPOIHBIE, NCKYCCTBEHHBIE U CHHTETHYeCKIE) OCHOBHBIE ITOJIOKEHHSI TCOPHH XUMHYECKOTO
U TeOpHsl CTPOEHUSs ctpoenus . U3omepust u uzoMepbl, XUMHUECKUE (OPMYIIBL 4
OPraHu4ecKux 2 | Kimaccnpukanns opraHndecKnX BeNIeCTB M PeaKNuii B OpraHuvecKoil XuMuH.
coeIMHeH i Krnaccugukanus BemecTs Mo CTPOSCHHUIO YTIIIEPOTHOTO CKeleTa M HATMUYHIO (YHKIIMOHANBHBIX Tpyni. ['omoorn. Hagamo
nomenknarypsl IUPAC.
Peaxuuu npucoeauHenus ( TUAPUPOBAHMUSI, TAIOT€HUPOBAHUS, THIPOTAIOTeHUPOBAHUS , TUApaTaluu) Peakiuu oTienaeHus
(merunpupoBaHus . neruapaTtanun) Peaknuu 3amemnieHns. Peakunu n3oMepu3aim.
Tema 2.2 Copep:xkanne yueOHOro MaTepualjia
YrieBogopoabl 1 AJIKaHBI
NMPUPOIHbIE Anxanel. ['oMonorudeckuit psji, ©30Mepusi, HOMEHKJIATypa allkaHOB. XMMHUYECKUE CBOMCTBA allkaHOB: TOPEHUE, 3aMelIeHHE,
HCTOYHUKH. pazJloKeHue, NEeruIpupoBaHue
2 | AakeHsl
DTuneH, ero nojsyueHue. ['oMoaoruueckuii psij, n30Mepus, HOMEHKIAaTypa alkeHoB. [[puMeHeHne dTuiieHa Ha OCHOBE
CBOWCTB.
3 JlueHbl U KAYYyYKH. AJIKMHBI.
[MoHsaTHE 0 MUCHAX KaK YIJICBOIOPOAAX C IBYMS JBOMHBIMH CBA3IMHU . X UIMHUYCCKUE CBOiicTBa OyTajaueHa 1,3 u u3ompeHa: 10
oOecIBeunBaHHE OPOMHOM BOJIbI U MOJUMEPHU3AIIHS B KAYUYKH.
AnxuHbL. AneTmieH, XMMHYSCKIe CBOWCTBA alleTIIeHa: o0ecIiBeYnBaHHe OPOMHON BOJIBI, IIPUCOCINHEHHE
XJIOPOBOZOPOAA,
ruaparauus. M3omepus. [IpumeHeHue aleTusiieHa.
4 | Apenbl
Benzoun, Xumudeckne cBOHCTBa OCH30Ia: TOPEHUE, PeaKINH 3aMelIeHus ( TaJIOTeHUPOBaHKe, HUTpoBaHue). [IpuMeHeHne
OCH30J1a Ha OCHOBE CBOMCTB.
5 | IlpupoaHbIe HCTOYHUKH YIJIEBOI0POA0B
[pupoaHbIii ra3: coctaB, IpUMEHEHHE B KadecTBe TomumBa. HedTh, cocTaB u mepepaboTka HEPTH
CamocTosiTe/ibHasi padoTa 00y4arouuxcs
CocraBieHne KOHCIIEKTa 10 Bonpocy « [IpuMeHeHne ajJKaHOB HA OCHOBE CBOMCTBY
CocraBjieHHe YpaBHEHUH XUMHYECKHUX CBOWCTB ITHJICHA. 8
Pedepatsr « HaTypanpHBIH 1 CHHTETHYECKUH KaydyKH.», « P€3MHOBOE IPOU3BOACTBO W €T0 POJH B HAYYHO -TEXHHYSCKOM
mporpecce»
CocraBjeHHEe KOHCIIEKTa 110 Bompocy « Ileperonka HedTm»
Tema 2.3 Coaep:xkanue yueOHOro MaTepuasa
Kucaopoaconep:xa- 1 Cnuptsl 12
11e opraHuYecKue [Tonydenne 3Tanona 6poKEHUEM TIIIOKO3BI U THApaTanueit atuneHa. [ToHsITHe 0 mpeAenbHBIX OTHOATOMHBIX CITHPTAX.
coeJUHEeHHUSs XuMudeckue CBOMCTBA ITAHOJA: B3aMMOICHCTBHIE C HATPHUEM, 00pa30BaHUE MIPOCTHIX U CIOXKHBIX I(HPOB, OKHCICHUE B
aJbJIETUI.
2 | ®eHoa
dusnyeckie U XUMUUYECKUE cBolicTBa (eHona. [Ipumenenue denoma.
3 AJbaeruabl
[onsarue 06 anpaernmax. PopMabIeTy] U €r0 CBOMCTBA: OKHCIICHHE B KUCIOTY, BOCCTAHOBJICHUE B CITUPT.
4 KapGoHoBbI€ KHCJIOTBI




ITonsTre 0 KAPOOHOBBIX KMCIOTAX. I OMOJOTHUECKHUI PSiI MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loaydyeHue
KapOOHOBBIX KUCJIOT OKUCIEHHUEM AJIbJICTHI0B. XMMHISCKHE CBOMCTBA YKCYCHON KHMCIIOTEHI.

5 CJ10:kHBIE 3(PUPbI H KUPBI

[Monmy4yenue coXHBIX 3GUPOB peakiueii repudukauu. CiaoxHbie 3GUPLI B ipupoje. JKupbl Kak CI0KHBIC 3QUPEL.
Knaccugukanus xupoB. XUMHUECKHE CBOMCTBA: THAPOJIN3 U THIAPUPOBAHUE KUIKUX KUPOB. [IprMeHEeHNE )KHPOB HA
OCHOBE CBOMCTB.

6 YrieBoabl

YriieBoapl, HX KIaccUpUKAIUA: MOHOCaXapuabl( TIIF0K03a, PpyKTOo3a), Tucaxapuabl ( caxaposa), mojmcaxapuabl ( Kpaxman
 1esntoo3a). [ roKo3a — anbaeruaocniupT. XUMHYECKHE CBOMCTBA TIIFOKO3bI: OKHCIICHHE B TIIFOKOHOBYIO KUCIIOTY,
BOCCTaHOBJICHHE B cOpOHT, ciupToBOe Opoxkenne. Caxaposa. ['maposn3 caxapossl.

JlaGopaTopHble pa6oThl

PacTBOpeHye IIMLEPHHA B BOJE U B3auMoelcTeue ¢ ruapokcuaoM meau (11)

CBoiicTBa IJIFOKO3BI, CaxXapo3bl, KpaxMaia

CamocTosiTeJibHasi padoTa 00ydaommxcst

CocraBienue KoHCeKTa 1o Bonpocy « ['nmunepun .KauecTBeHHas peakiiis Ha MHOTOaTOMHbBIE CIUPTHL. [IprMeHeHne TIuIepuHa

CocTaBlIcHHE XUMHYECCKHX ypaBHeHI/Iﬁ MNOJYYCHHA aJIbICTHI0B

CocTaBlicHHE KOHCIIEKTA 110 BOIIPOCY « Brice JKHUPHBIC KHCJIOTBID)

Pedepatsl « YTI€BOABI M UX POJIb B )KUBOH MPUPOIE», « PasBuTHE caxapHOU MPOMBINUICHHOCTH B Poccumny

10

Tema 2.4
A3oTcoaep:kainue
OpraHnvyeckKue
coeMHEHHS.
IMonumepsbl

Conep:kanne yueOHOTo MaTepuaja

AMMHBI
ITousTre 06 aMuHax, AnudaTHUuecKre aMUHbI, MX KIacCH(pUKAINI U HOMEHKIaTypa. AHuiuH. [lonydueHre aHUIMHA U3
HUTpoOeH3oa. [I[puMeHeHne aHUIIMHA Ha OCHOBE CBOMCTB.

2 AMHHOKHCIOTHI
AMMHOKHCIIOTEI KaK aM(pOTepHbIe AU(PYHKIIMOHAIBHEIE OPraHUYECKHE COETUHEHN. XUMUYIECKHE CBOMCTBA aMUHOKHCIIOT:
B3aMMOJICHCTBHE CO IICJI0YaMH, KUCJIOTaMH U ApYT ¢ apyroMm. IlenTuaHas CBS3b U MOJIMIICITHIBL.

3 Beaku u motuMepbI

IlepBuyHasi, BTOPHYHAS , TPETHYHAS CTPYKTYPhI O€IKOB. XUMUYECKUE CBOMCTBA OEJIKOB: TOPEHHE, ICHATYpaLMs, THAPOJIH3,
LBETHBIE Peakiuu. bruogornueckre QyHKINNH OEITKOB.

Iomumepsl. Benkn u momucaxapuabl Kak onomnoauMepsl. IlnactMaccsl. TepMOILIaCTHYHBIE U TEPMOPEAKTHBHEBIE
mractMacchl. IIpeacraBuTely miacTMace.

BosnokHa, ux kiaaccubukaisi. OTIe/IbHbIC TPEACTABUTEIH XUMHYCCKHX BOJOKOH.

JlaGopaTopHble padoThI

M3ydyeHne cBOMCTB OEITKOB

Pacno3naBanue mracTMacc ¥ BOJIOKOH

CamocrosiTeibHasi padoTa 00y4aouuxcs

CocTaBJieHHE KOHCIIEKTA 10 BOITIPOCY « HpI/IMeHeHI/Ie AMUHOKHCJIOT HA OCHOBE CBOWCTB»

CocTaBlieHHE KOHCIIEKTA I10 BOITPOCY « HOJ’Iy‘IeHI/IC IIOJIMMECPOB M BOJIOKOH»

Bcero

1174




3. YCJOBUSA PEATIM3ALIUA TPOI'PAMMBI IUCIHUIIJIMHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecredYeHH 0

Peanuzanus mporpaMmel JUCHMIUIMHBL TpeOyeT Hauuuus ydyeOHOro kaOMHETa XMMHHU; XHMHYECKOM
naboparopuu

O6opynoBanne yueOHOro kaOwHeTa: ydeOHas JOCKa, CTOJBI JIJIS JIEMOHCTPAIIMU OIBITOB, BBITSKHOU
mKad IS MPOBEACHHS XUMUYECKUX OIBITOB, HAMIAAHBIC MOCOOHS: MOJEIN aTOMOB XHMHUYECCKHUX
9JICMCHTOB, KPUCTAJUIMYCCKUX PCHICTOK PA3JIMYHBIX BCHICCTB, KOJUICKIIHUU IMPOCTHIX U CJIOXKHBIX BCHICCTB,
METaJIJIOB, IEPUOIHUECKast TA0IUIA XUMUYECKHIX JIEMEHTOB, TA0JIUIA PACTBOPUMOCTH, CTEH/IbI

O6opynoBanue 1a00paTOPUH M pabOYNX MECT JTA00PATOPUU: CTOJIBI JIJISl TIPOBEACHUS OMBITOB, BHITSIKHOM
mkad, npruOOPHl M XMMHUYECKast TOCY/1a ISl IIPOBEICHHSI PEAKIIHiA, pEaKTHBBI

3.2. UndopmanuonHoe odecriedenne 00yueHust
Ilepeuenb pexkoMeHaAyeMbIX Yy4eOHbIX HW3AaHuii, WHTepHeT-pecypcoB, [I0NOJHHUTEJIbHOM
JIUTEPaTYpPhbl
OcCHOBHBIE UICTOYHHKHU:

1.I'abpuenssa O.C., OctpoymoB W.I'. Xumust mns mpodeccuii M CHEIUAITBHOCTEH TEXHUYECKOTO
npoduns: yueOnuk. M: Mznatenbckuil neHTp « Axkagemusi»,2014

2.Epoxun I0.M. Xumus. M, U3narensckuil neHTp «Akanemusn»,2014

JlomoTHUTETbHBIC UCTOYHHKH:

1. Dnextponnsiii yueoHuk Epoxun FO.M. Xumus. M, M3garensckuit neHTp «AkaaeMus»,2013

2. T'abpuensa O.C., OctpoymoB WU.I'., Cnaakor C.A., Jlopodeera H.M. IIpaktukym: yde6. mocodue
JUTSL CTYJI. yUpexXaeHui cpen. mpod. oopasosanus. — M., 2014.

3. Epoxun KO.M. Xumusi: 3agaun v ynpaxHeHUs: y4e0. TocoOue ISl CTyI. YUIpexKISHUH cpell. mpod.
oOpazoBanus. — M., 2014.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIVINHBI

B PE3YIbTATC aTTCCTALIUHU I10 y‘l€6HOI>i JUCHUIITTMHE OCYIICCTBIISICTCA KOMIIJICKCHAA IIPOBEPKA

CJICAYIONIMX YMEHHUI U 3HAHWUH, a TaKXKe JTUHAMUKA (POPMHUPOBAHUS OOIINX KOMIETECHIIUH.

Tab6muna

Pe3ysabTaThl 00y4eHHs1: yMEHMS,

IToka3aTenu oleHKH pe3yjabTaTta

®DopMa KOHTPOJIA U

3HAHMS U 001LHe KOMIIeTeHIIUH OLICHBaHMA

Ymerb:

V1. Ha3piBaTh: U3y4eHHBIE XapakTepu3oBaTh U pacnozHaBaTh | CamocTosTenabHas
BEIIECTBA 10 TPUBUAIBLHON WIIH CBOWCTBA OPraHUYECKUX BEILECTB AGoTa
MEXIYHapOAHOW HOMEHKIIATYpe - Paznuyath 110 XUMHUYECKUM p ’

OKS8. CamocTosTENHHO ONpeAeiiaTh | GpopMynam, BUAAM CBSI3H, nddepeHInPOBaHHBI

3a/1a4n MPo(heCCUOHATBHOTO U
JMYHOCTHOTO PAa3BUTHH,

(YHKLIMOHAIBHOW TPyIIIaM,
KJIaCChl OPraHUYECKUX BEILECTB

€ KapTOYKH, TECTOBBIN

3aHUMAaTHCS caMo00Opa30BaHHEM, - COOTHOCHTH (hOPMYJTy BEIIECTBA U | KOHTPOJIb
OCO3HAHHO TUTAHUPOBAThH KIIacC yTJIEBOJIOPOJIOB
MOBBIIICHUE KBATH(DUKAIIH - BEIOUpATh HAa3BaHUE
yTrIIeBoI0poOIa
Y2. Onpenensitb: BaJCHTHOCTD U YcTHBIN 1

CTETEHb OKUCIICHUS XUMHUYECKHUX
3JIEMEHTOB, TUIl XUMUYECKOH CBSI3U
B COEAUHEHUSX, 3aps]] MOHA, TUIL
KPUCTAJUIMYECKON PEIIETKH,
XapakTep cpellbl B BOAHBIX
pacTBOpax, OKMCIUTEID U
BOCCTAHOBUTEINb, H30MEPHI U
TOMOJIOTH, IPUHAIIEKHOCTh

3akaHYMBATH yPaBHEHHUS
XUMHUYECKUX PEaKIUil, COTIIACHO
CTETICHH OKUCIICHUS 3JIEMEHTOB
- PaccraBiste k03 uimeHTs B
YPaBHEHUSX XUMHUYECKUX PEAKIUIX
COTJIACHO 3aKOHY COXpaHEeHHS
Macchl
- [lepeuncnsate oTinums
OpPraHMYECKUX BEIIECTB JPYT OT

MUCbMEHHBIN OIPOC,
b hepeHIIMPOBaHHbBI
€ KapTOYKH, TECTOBBIN
KOHTpPOJIb,

MpaKkTu4eckas padora,

BEIIIECTB K Pa3HbIM KJIaccaM JIpyra [0 XUMHHYeCKUM CBOiicTBaM | CAMOCTOATE/IbHAs
HCOPTraHMICCKUX U OPTaHUICCKUX | - QripenensITh CTETIEHh OKUCICHHS pa6ota
COEJJMHEHUI; XapaKTep B3aUMHOTO | 5jjeMEHTOB
BJIMISIHUSI aTOMOB B MOJICKYJIaXx,
. . - BBIOMpATh H30MEP K JaHHOMY
THIIBI PEAKIMI B HEOPTaHUUECKOM
BEIIIECTBY
4§
- BLIOMPATH KUCIOTHI, OCHOBAHMS,
. COJIH, OKCHJIBI U3 TIPEJIOKECHHBIX
OpPTraHNYECKON XUMHN bopmyst
OK4.0OcymmecTBIATh MTOUCK U
- I1o cTpoenuro BemecTa
HCIIONb30BaHKe HH(pOpMAIHH, OIIPE/ICNIATH €ro 001y 0 GopMyIy,
. Ha3BaHUE, THUITBI PEAKITHA,
Heo0x0oauMoH 17151 3 pekTHBHOTO 9
MPOAYKTHI PEAKIIHH.
BBITTOJTHEHUS TIPO(ECCHOHATBHBIX
3aj1a4, IPOeCCHOHAIBHOTO U
JTIHMYHOCTHOTO Pa3BUTHS.
V3. Xapakrepu3oBarth:s-, p-,d- YcTHBIH 1

3JIEMEHTHI TI0 X MOJIOKEHHUIO B
ITepuoauueckoii cucreme J1.1.
MenpeneeBa; 00IUE XUMUIECKUC
CBOWCTBa METAJUIOB, HEMETAIJIOB,
OCHOBHBIX KJIACCOB

BBIOUPATH KHCIIOTHI, OCHOBAaHUS,
OKCH/IBI, COJTH
- BBIOHpATh DJIEMEHTHI ITOOOYHBIX
MIOATPYI
- Ha3bIBATh U BHIOUPATH
MaKCUMAaJIbHOE KOJIMIECTBO

MHUCbMEHHBINA OIPOC
I QepeHInPOBaHHBI

€ KapTOYKH, TECTOBBIN




HEOPTaHWYECKUX U OPTaHUIECKUX
COCIMHCHMIA; CTPOCHHE U CBOWCTBA
OPraHUYECKUX COETUHEHUM
(yrmeBomoposoB, CIIUPTOB,
(heHOJIOB, aJTbJICTHIIOB,
KapOOHOBBIX KHCIIOT, aMHHOB,

AJICKTPOHOB Ha OPOUTAIIAX

- BBIOMPATh CTEIIEHb OKUCIICHUS
JJIeMEHTa

- OMIPENENIAThH U BHIOUPATH
KOJMYECTBO AJIEMEHTOB B TPYIIIIE,
nepuoje

KOHTPOJIb,
TpaKkTHIeCcKasi padboTa,
CaMOCTOsITeIbHAS

paboTa, KOHTPOJIbHAS

AMUHOKHCIIOT U YTJIEBOJIOB); - BBIOMPATh OTHOCHUTENEHYIO pabora
OK1.IlorumaTh CyIHOCTb U MOJIEKYJIIPHYIO Macca BEILEeCTBa
. - HAXOJIUTh OTHOCHUTEILHYIO

COLMATIBHYIO 3HAUUMOCTH CBOCH

MOJIEKYJISIPHYIO Macca BeIlecTBa
Oymyteit mpodeccuu, MPOSBIATH K
HEW yCTOMYMBBIM HHTEPEC.
V4. O0bsACHATDH: 3aBUCHMOCTb - CocTaBisITh ypaBHEHUS YcTHBIHT T

CBOMCTB XMMHUYECKOTO JIEMEHTA U
00pa30BaHHBIX UM BEILECTB OT
nonoxeHus B [lepuoanueckoit
cucteme J[.11. Menneneena;
3aBUCUMOCTb CBOMCTB
HEOpPraHUYEeCKUX BEIIECTB OT UX
COCTaBa M CTPOEHUS; IPUPOAY
XUMHYECKOM CBA3U (MOHHOM,
KOBaJICHTHOM, METAJUTNYECKON 1
BOJIOPOJTHOM); 3aBUCUMOCTh
CKOPOCTH XMMHYECKOW PeaKkIuy OT
pa3NUYHBIX (aKTOPOB, U
TMOJIO’KEHNE XUMHUECKOTO
PaBHOBECHS OT Pa3IMYHBIX
(aKTOpOB, pEaKLUNOHHON
CIOCOOHOCTH OPraHMYECKHX
COEIMHEHHUH OT CTPOECHUSI X
MOJIEKYII.

OK3. [IpyauMaTe pemeHus B
CTaHJapPTHBIX U HECTAHAAPTHBIX
CUTyalMsIX U HECTHU 32 HUX

OTBCTCTBCHHOCTbD.

XUMUYECKUX PEAKIUI COTVIACHO
W3MEHECHUSIMH, IPOUCXOISIIIMU C
MIPOAYKTaMHU B XOJ€
TEXHOJIOTMYECKOI'0 IpoLecca

- OmnpenensiTh, COTIACHO MPUHIIUITY
Jle IllaTtennse, M”3MEHECHHUE
XMMUYECKOT0 PAaBHOBECHUS B
00paTUMBIX PEaKIUsIX MO/
JEHCTBUEM PA3ITUUHBIX (DaKTOPOB.
- HazpiBaTh ycnoBus, OT KOTOPBIX
3aBHCHUT PaBHOBECHE B 0OPATUMBIX
peaxkmax

- [lepeuncnsare ycnoBus
HEOOpaTUMOCTH peaKui

- Ha3wiBaTh mpu3Haku, OT KOTOPBIX
3aBHUCHUT CKOPOCTh XUMHYECKHUX
peakiuit

- COOTHOCHTH (POPMYITY U BH/
XUMHUYECKOH CBSI3H B HEH

MHUCbMEHHBIN OMPOC,
TECTOBBIN KOHTPOJIb,
MIpaKTHYecKas padora,
CaMOCTOSITEIbHAS

pabora.

V5. BLINOJHATH XUMHYECKHI
JKCIEPUMEHT: 110 PACIIO3HABAHUIO
BOXHEHIIINX HEOPTAaHUICCKHUX U
OPraHUYECKUX COETMHEHUN;
MOJTyYEHUIO KOHKPETHBIX BEIECTB,
OTHOCSIIIUXCS K U3YYCHHBIM
KJIacCaM COCITUHCHUII;

OK 6. PaboTrars B KOJUIEKTUBE U

KoMaHze, 3pPeKTUBHO 00IIaThCs

[lonOupats peakTUBHI U
000pyIOBaHUE TSI IPOBEICHHS
XUMHUUYECKUX Peakivil
-MaHunymupoBaTh XUMHIECKUM
o0opymoBaHUEM, COOTFOTAs
MpaBUJIa TEXHUKU 0€30MaCHOCTH
- Ha3piBaTh OCHOBHBIE TTpaBMIIa
TEXHUKH 0€30TIaCHOCTH IIPH paboTe
B XUMHUECKOH TabopaTopui;

- BoinmonHATh IeicTBUS B

[IpakTiuaeckas padora,
CaMOoCTOsITeIbHAS
paboTa, TeCTOBBII

KOHTPOJIb.




C KOJUIETaMH, PYKOBOZICTBOM,
MTOTPEOUTEIISIMH.

OK 9. OpueHTHpOBaTHCS B
YCIOBHSX YaCTON CMEHBI
TEXHOJIOTHH B TIpohecCHoHaIbHOM
JESTEBHOCTH.

COOTBETCTBHH C TIPAaBUIIAMH
- Ha3piBaTh BemiecTBa ¢ KOTOPBIMH
pearupyroT KUCIOTHI, IIET0YH,
OCHOBaHMS, OKCH/IBI, COJIH,
OpraHUYeCcKHe BEILECTBA

- Ha3piBaTh BHIBI 1200PaTOPHOTO
o0opymoBaHus (BOPOHOK, KOJIO,
MTUTIETOK, CTAKAHOB)

- BEIOMpATh BELIECTBA, C KOTOPBIMH
B3aUMOJICHCTBYET JaHHOE

- Ha3bIBaTh BEIIECTBA, C KOTOPBIMHU
B3aUMOJICHCTBYET TaHHOE

Y6. OcyliecTBAATH
CaMOCTOSITEILHBIHN TTOMCK
XUMHYECKOUN UH(POPMAITUH C
HCIIOJIb30BAaHUEM Pa3IMYHBIX
VMCTOYHUKOB (HAYYHO-TIOYJIIPHBIX
W3JTaHUH, KOMITBIOTEPHBIX 0a3
NaHHBIX, pecypcoB MHTepHeTa);
KCIIOJIb30BaTh KOMITLIOTEPHBIC
TEXHOJOTHH 1 00pabOTKH 1
nepeayd XuMUYECKOU
MHGOPMAITUY U €€ MPEACTABICHHS
B Pa3MMYHBIX QOopMax;

OKS5. HUcnons3oBaTh

nH(GOPMAITMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B

HpO(l)eCCHOHaHLHOﬁ ACATCIbHOCTH.

BBIOUPATH CY>KACHUS, COTJIACHO
TEKCTY
- HAaXOJUTh B TCKCTEC
JI0Ka3aTesIbCTBa K Ipobieme,
OTBETHI Ha BOMPOCHI
- IEPEYUCIIATh CBOWCTBA
MaTepuraioB U BCUICCTB
- Ha OCHOBE TEKCTa Ha3bIBATh
[JIABHYIO MBICIIb
- Ha ocHoBe Tekcra BEIOMpAThH
HUCTHUHHBIC U JIOKHBIC CYXKICHUA.
- YcraHaBiIuBaTh JOTHYECKYIO
[I0CJIeI0BAaTEIbHOCTD JAHHBIX,
COCTAaBJIATH CXEMBbI
- AHanu3upys sSBJICHUS BBIOMPATh
HUCTHHHBIE U JIOXKHBIE, HCIIPABIIATH
OmKOKH

CamocrosTenbpHast
paboTta, mpaKTUIecKas

pabora.

V7. Pemiathb: pacueTHbI€ 3a7a41
10 XUMHUYECKUM (HOpPMYJIaM H
YpaBHEHHSM;

MPOBOAMTH: PACUETHI T10
XUMHYECKAM (hopMyiam U
YPaBHCHUSAM PEaKIHIA;

OK 6. PaboTarts B KOJUIEKTUBE U

KoMaHze, 3pPEKTUBHO 00IIaThCS

C KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEISIMU.

OK 7. Bpatb Ha cebs
OTBETCTBEHHOCTH 32 pabOTy YICHOB
KOMaH/Ibl (TOTYNHECHHBIX),

PE3yJabTAaT BBINIOJIHCHUA 3aHaHHﬁ.

BBIUUCIIATE HCKOMYIO BETTHYMHY I10
Macce, 00beMy, KOJIHYECTBY
BEIIECTBA

- CoCTaBIATh MPOTMOPIIUH JITIS
HaXO0X/ICHUS UICKOMBIX BEJIMYUH 10
YPaBHEHUIO peaKiiuu

- AHaIIM3UPOBATH COIEPKAHUE U
YCIIOBHS 3a/1a4

- OnpeaensTb UCKOMBIE BEIMYHMHBI
0 33JJaHHBIM COTJIACHO 3aKOHAM
XUMHH

- [Ipon3BoauTH BEIYKMCIICHNS,
UCTONB3YS POPMYJIIBI HCKOMBIX
BEJIMYMH U JJAHHBIE TI0 YCIOBHIO

- [HonGupate hopmysl uist
BBIYUCIICHHUS UCKOMBIX BEJTMYHH

- 3anmuchIBaTh yCIOBUS 3a/1a4H
XUMHYECKUMHU CHMBOJIAMH JIJIS
BBITIOJIHEHHS PACYETOB MacChl U
KOJIMYECTBA BEIIECTBA

- pemaTh 3a7a91 Ha KOJHYECTBO
BEIIECTBA, PACTBOPHI
MOJIEKYJISIPHYI0 (GOpMYITy
BEIIECTBA

- BeiOupaTh HY>KHBIH c11oco0

Pewenne pacueTHsix
3aja4, MpakTHIecKas
pabora,

b hepeHIIMPOBaHHbBI

€ KapTOYKH.




TIOJTYYICHHS BEIICCTB C 3aJaHHBIMU
CBOMCTBaMHU.

V8. CBA3bIBaThH: N3yUYEHHBIN
MaTepuall co CBoei
npodeccuoHaIbHON
JeSATEITbHOCTBIO;

OK 2. Opranu3oBbIBaTh

COOCTBEHHYIO JIESITEIHOCTB,
BBIOMPATH TUIIOBBIE METO/BI U
CIIOCOOBI BBIIIOITHEHUS
npodeccuoHaNBHBIX 3a/ad,
OLIeHNBATh UX 3P (HEKTUBHOCTD U

Ka4deCTBO.

- 3anuceIBaTh YPaBHEHUS
XUMHUYECKUX PEAKIU 110 cXeMe

- Paznuuarh TUIT XUMUYECKON
PEaAKLHHU 1O €€ 3aIUCU XUMUYECKOU
- YKa3bIBaTh NPU3HAKU
KJIACCU(UKAIIUHN U TUIIBI
XUMUYECKUX PeaKIuil

- OCYILECTBIISATH CXEMY
MIpeBpaLIeHUH OJTHUX BELIECTB B
IpyrHue

CamocrosTenpHast
paboTta, mpakTUIecKas

pabora.

V9. Ucnob30BaTh
NpuoOPEeTEeHHBbIE 3HAHUS U
YMEHHS B MPAKTHYECKOH
JeATEeJIHLHOCTH M NMOBCETHEBHOM
JKU3HHI

OK 4. OcymiecTBIsATh IOUCK U
WCTOJIb30BaHue HH(OpMAIIHH,
HeoOxo Mo st 3 pexTuBHOTO
BBIMOJTHEHHS TIPO(ECCHOHATTBHBIX
3aja4, MPOGECCUHOHATBHOTO
JIUYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnons3oBath
nH(GOPMAITMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B

npodecCHOHANBEHON IeATENFHOCTH.

[Tepeuncnars mabopaTopHoe
00opymoBaHME, COTIIACHO METOIaM
XUMHUYECKOr0o aHallu3a

- 10 IPOLCHTHOMY OTHOIICHHWIO
OTIPEIEINISATh 0€30MIACHOCTD JaHHOTO
BEILECTBA ISl 9KOJIOTUU

- 10 YCIOBUSIM pPEaKLUUU
OTpeIEsITh BO3MOXKHOCTh
MPOTEKAHUSI XUMUUECKUX PeaKIuid
- PaCCUUTHIBATH KOJUYECTBO BOJBI
" BCIICCTBA JJId IPUT'OTOBJICHUA
pacTtBOpa 3aJaHHON KOHIIEHTPAIIMU
- IEPEYUCIIATh CBOWCTBA
MaTepuraioB U BEUICCTB
-OIMMCBLIBAaTh CBOMCTBA JaHHOI'O
BEILIECTBA

[IpakTuyeckas padoTa,
CaMOCTOSATENbHAs

pabora.

3HATD:

3 1. BaxkHeNIIINE XUMUUYECKHAE

TIOHATHSA, TCOPUN U 3aKOHBI

JIaBaTh ONPEICIICHIE TIOHATHSIM:
BEILIECTBO, XUMUUYECKHUM JIEMEHT,
aTOM, MOJIEKYJIa, OKUCIUTENb U
BOCCTAHOBHUTENH, OKHCIICHUE U
BOCCTaHOBJICHHUE,

HU30MEepHusi, TOMOJIOTHS;

- OTIPEIeNATH CTETIEHb OKUCICHUS

- BEIOMPATH JIEKTPOHHOE CTPOEHUE
aToma

- BEIOMpATh YpaBHEHHE B KOTOPOM
MIPOMCXOINT CMEIICHNE
XUMHUYECKOTO PaBHOBECHS

JaBatb onpeaeneHue u pa3andarh
9K30TEPMHUYECKHUE H

YcTHBI ompoc,
nubdepeHIInPOBaHHbBI
€ KapTOUKH,
CaMOCTOSITEIIbHAS

pabora.




SHIOTEPMUYIECKUEC PEAKIINH

- 9K30TEPMHUUYECKUE U
SHIAOTEPMUUCCKUE PEAKITHH

- 3anuceIBaTh YPaBHEHUS
XUMUYECKUX PEaKIIuii,
COOTBETCTBYIOIIUX XUMHUECKUM
CBOKMCTBaM OPTaHUIECCKUX BEIICCTB

3 2. knaccuuKanuio u
HOMECHKJIATYpy HEOPTaHUYECKUX U

OpPraHnv4cCKux COCOUHCHMI

- HazeiBaTh u onpeaensartsb
OCHOBHBIE KJIaCChl HEOPTAaHMYECKAX
¥ OPTraHUYEeCKUX COCTUHEHUN
-JlaBaTh ornpeaeneHus MOHITHIM:
HU30MEpHsl, U30MEPhI, TOMOJIOTH,
(hyHKIIMOHANBHAS TPYTINA, PaIIKal,

CamocTosTenpHas
pabora,
nudQepeHInpOBaHHBI

€ KapTOYKH, TCCTOBBIN

QJIKaHBI, aJIKCHBI, ATKHHBI. KOHTPOJIb
KHCIJIOPOACOIeprKalie 1
a30TCO/IepKAIINE OPTaHUYECKUE
COeTMHEHUS

3 3. BakHeillIue BelecTBa U HaseiBats o6mue ¢popmynsl, Tunsl | AuddepeHuppoBaHHbl

MaTepHabl

THOPUANU3AINN, TUITBI PEAKIIHIA,
0COOCHHOCTH Ha3BaHUI KJIACCOB
OpraHUYECKUX BEILECTB

- [To xumuueckum Gopmyiam
ONpeeisaTh NPUHAIJICKHOCTh
BEILIECTBA K COOTBETCTBYIOIIEMY
KJIACCY OPTaHMYECKUX BEIIECTB

- YKa3bIBaTh CYIIECTBEHHBIC YEPTHI
MOHSITUH: PACTBOP, PACTBOPUTEID,
pacTBOPEHHOE BEIECTBO

- OnuCchIBaTh CBOWCTBA PACTBOPOB
U KOJUIOUIHBIX CUCTEM

- [IpuBOaUTE NpUMEPHI MUILIEBBIX
MIPOJTYKTOB, COTJIACHO
KJIACCU(PUKAIIY TUCTIEPCHBIX U
KOJUIOUJHBIX CUCTEM

- COOTHOCHUTD KJIaCChI
YTIIEBOAOPOIOB U (hOPMYIIBI
BEILIECTB

€ KapTOYKH, TECTOBBIN
KOHTpOIIb,
CaMOCTOSITENIbHAS
paboTa, mpakTHIecKas

pabora.

3 4. 6e3omacHoe o0OpaleHue ¢
TOpIOYUMHU U TOKCUYHBIMU

- Ha3pIBaTh OCHOBHBIE TpaBUIIa
TEXHUKH 0€30TaCHOCTH IIPH paboTe

[IpakTuueckas padota,

. CaMOoCTOsITeIbHAs

BEIIECTBAMHU U J1a0OpaTOPHBIM B XHMMHYECKOM 1ad0paTopHu;
000opyaOBaHHEM - BoimonHsaTh neictBus B pabora.

COOTBECTCTBUMU C ITpaBUIaMU

MaHI/IHy.]'II/IpOBaTB XUMHNYECCKUM

obopymoBaHueM, COOTIOAAT

MIpaBHJIa TEXHUKN 0€30MaCHOCTH
3 5. mpuroTOBIEHNE PACTBOPOB - PacCUMTHIBATH KOIHYECTBO BOJBI | JlnddepeHmpoBaHHEI

. 1 BEILLECTBa AJIsl IPUTOTOBJICHUS .

3aJJaHHOW KOHIIEHTPAIUU B OBITY U 1 KOHTPOITb,

Ha IpOU3BOACTBE

pacTBOpa 3aI[aHHOI71 KOHOCHTpAUun

MpaKkTHIecKasi padora.

3 6. KpUTUYECKHU OIICHUBATh
JIOCTOBEPHOCTH XMMHUUYECKOU
nH(GOPMAITUH, TTOCTYTAOIIEH 13
Pa3HBIX UCTOYHUKOB

HaxOJUTb B TEKCTE JOKA3aTEIbCTBA
K mpo0JieMe, OTBETHI Ha BOIIPOCHI

- Ha OCHOBE TEKCTa Ha3bIBaTh
TJIABHYIO MBICITh

CaMocTosTenbHas

pabora.




- Ha ocHoge TekcTa BIOHpaTh
VCTUHHBIC U JIOXKHBIE CYXKICHUS.

37.

POJIb XMMHHU B €CTECTBO3HAHUU, €€
CBA3b C APYTUMU €CTECTBEHHBIMU
HayKaMH, 3HAYCHHC B JXU3HU
COBPEMCHHOI'O 06HICCTB3;

Haxoxaenue CBsi3M XUMHH C
(hu3uKoi, OMONIOTHEH, SKOJIOTHEH
Onpenenenue 1 000CHOBaHUE POJITU
XHMHH B €CTECTBO3HAHUM

CaMmocTosTenbHas

pabora.

38.

MPUPOIHBIC UCTOYHHUKH
YTJIEBOIOPOJOB U CIIOCOOBI UX
repepaboTKu;

HaspiBath coctaB u mpuMeHeHHE
MPUPOAHOTO Ta3a, HedTH,
MPOAYKTHI IepepaboTku HedTH.

Penienue pacyeTHbIX
3aJ1a4, TCCTOBBII
KOHTpOJIb,

g dhepeHIpPOBaHHBI
€ KapTOouKH,

npakTuieckas pabdora.




