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1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI
XUMHUA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

PaGouas nporpamma y4eOHOMN AUCHUIUIMHBI SBISIETCS YaCThIO IPOrPaMMBbI TOATOTOBKH
crienuanucToB cpennero 38eHa B coorBercTBUU ¢ GI'OC no cnenmansHoctu CIIO:
29.02.04 « KoncrpyupoBanue, MOJAeJIUPOBAHNE U TEXHOJIOTUA IBEHHBIX U31eJIHID)

1.2. MecTO IMCUUIJIMHBI B CTPYKTYPE OCHOBHOM NPO(ecCHOHATIBLHON 00pa30BaTe/IbHOM NMPOrpaMMbI:
0a3oBas AucIUIUIMHA (peepaibHOr0 KOMIOHEHTa CPEAHEro 00Iero oopa3oBaHMs

1.3. llesn ¥ 3a1a4M JMCUMILUIMHBI — TPEOOBAHMS K Pe3y/JIbTATaM OCBOEHHS IMCUMILIUHBI:
B pe3ynbrate ocBoeHUs y4eOHOM NUCHUTUIMHBI XUMHS 00yYarouics JOKEeH
yMeTh:

- Ha3bIBATh: U3YYEHHBIEC BELIECTBA [10 TPUBUAIBHOU U MEXyHAPOIHON HOMEHKIIATYPE;

- ONpeJeJIsiTh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUUYECKUX 2JIEMEHTOB, TUIl XUMUYECKOU
CBSI3M B COEIMHEHUSX, IPUHA/IJICKHOCTh BEIIECTB K Pa3HbIM KJacCaM HEOPraHUYECKUX U
OpPraHUYECKUX COEANHEHUI;

- XapaKTepHu30BaTh: O0LI1E XUMUYECKHE CBONCTBA METAJIJIOB, HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX U OPTraHUYECKUX COCIMHEHUH;

- 00BSACHATH: 3aBUCUMOCTbH CBOMCTB BELIECTB OT UX COCTABA U CTPOECHUS, IPUPOY
XUMHYECKOH CBS3H;

- BBINOJHATH XMMHYECKHIl IKCIIEPUMEHT: T10 pacliO3HAaBaHUIO BaKHEHIINX
HEOPraHUYECKUX U OPraHMUYECKUX COEAUHECHMI;

- pemiaTh: pacueTHBIC 33/1a4M 110 XUMUYECKUM (OopMyJIaM U YpaBHEHUSIM;

- CBA3BIBATH: U3yUYCHHBIH MaTepHuall co CBoel NMpodecCHOHANBbHOM NesTeIbHOCThIO

3HATh:

- Ba)KHEUIIIEe XUMHYECKHE IMOHATHUA, TCOPUU U 3aKOHBI;
POJIb XMMHHU B €CTECTBO3HAHNHU, €€ CBA3b C APYTUMH CCTCCTBCHHBIMH HAYKaMU, 3HAUCHUC B )KU3HU
COBPEMEHHOT0 00IIIeCTBa;

- popmynupoBky nepuoanueckoro 3akona /.M. Menneneesa, ctpoeHue aroma

- BUAbI XUMHUYECKOU CBs3H1, BUJIbl KPUCTATINIMYCCKUX PCIICTOK; COCTAaB cMecen:

- OCHOBHBIE TIOJIOKEHUSI TEOPUH NEKTPOIUTUIESCKON AMCCOIUAINN; TIPAaBUJIa TEXHUKU O€30MaCHOCTH

- K1accu(UKAIUIO 1 HOMEHKIIATYpy HEOPTaHUYECKUX COEIUHEHHI; XUMHUECKHE CBOMCTBA KUCTIOT,
OCHOBaHMUI, COJe U OKCHUIOB

- KJIaCCHU(DMKALMIO XMMUYIECKHMX PEAKLUH, MOHATHE O CKOPOCTH XMMHYECKHX PEaKLUid. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKUX PEAKINI OT pa3iInyHbIX (PAKTOPOB:

- 0COOEHHOCTHU CTPOEHHS aTOMOB U KpucTaiioB. @u3nyeckrue 1 XuMHUYEeCKHe CBONCTBA METAJUIOB U
HEMETAJIIOB
- OCHOBHBIE TIOJIO)KCHHS TEOPUU XUMHUIECKOTO CTPOCHHUS, KITaCCH(PUKAIINIO U HOMEHKIIATYPy
OPraHUYECKUX COCIUHEHUIN
- PUPOTHBIE UCTOYHUKH YTJIEBOIOPOIOB M CIIOCOOBI X MEPEpadOTKU; XUMUUIECKHUE CBOWCTBA
MPEAEIBHBIX U HEMPEAEIbHBIX YIIIEBOAOPOI0OB
- CIIOCOOBI MOJTYYEHHUs, XUMUYECKHE CBOMCTBA KMCIOPOICOAEPKALIUX OPraHUUYECKUX COETUHEHHM
- IOHATHE 00 aMHUHAX, aAMUHOKHUCIIOTaX, OENIKax ¥ MOJMMepax; MIPUMEHEHHE U XUMUYECKUE CBOMCTBA
a30TCOJEPIKAIINX OPraHUYECKUX COEAMHEHUN; MpaBuia TEXHUKH 0€301aCHOCTH

B pe3ynbTare 0cBOSHMS JUCLHHUILIMHBI 00 yJarOIUICS JOJKEH OBJIACTh OOIHMH
KOMIIETEeHIMSIMH, BKJTFOYAIOIIUMU B ce0s1 CIIOCOOHOCTED:



OK 1. IloHumars CyIiHOCTb U COIMAIbHYIO 3HAYMMOCTb CBOEH OyayIeit mpodeccuu, MposBIsATh K Heil
YCTONYUBBIA UHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTD, BRIOMPATh TUIIOBBIE METO/IBI M CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3()(PEKTUBHOCTh U KAYECTBO.

OK 3. IlpuHumate peuieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYAIMSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBiATh OUCK U MCIIOIB30BaHUE HHPOPMALIUHU, HEOOXOAUMOM 11 AP PEKTHBHOTO
BBINOJIHEHUS ITPO(ECCUOHANIBHBIX 3a/1a4, IPO(PECCUOHATBHOTO U JMYHOCTHOI'O PAa3BUTHS.

OK 5. Hcnonb3oBaTh HHYOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B MTPO(HECCHOHATEHON
JESATEIIBHOCTH.

OK 6. PaboTtarp B KOJUIEKTHBE M KOMaH 1€, 3)(PeKTHBHO 001IaThCs C KOJUIEraMH, pyKOBOJICTBOM,
MOTPEOUTEIIAMHU.

OK 7. Bpatb Ha ce0s1 OTBETCTBEHHOCTb 32 padOTy YWICHOB KOMaH/IbI (IOAYNHEHHBIX ), PE3yJIbTaT
BBITOJIHEHMS 3alaHU .

OK 8. CamoCTOSITeNTEHO ONPEEISITh 33149 MPOPECCHOHATBHOTO U JITYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS
camMo00pa30BaHMEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHUE KBATH(PUKALINY.

OK 9. OpueHTHpOBATHCS B YCIOBHSIX YaCTOH CMEHBI TEXHOJIOTHH B MPO()ECCHOHATEHON AEATEIbHOCTH.

1.4. KoinyecTBO 4acoB HA OCBOEHHE MPOrPaMMbI AU CHUIINHBI:

MaKCHMaJIbHOHM yueOHoM Harpy3ku oOy4aromierocs 117 yacoB, B TOM 4HcIe:
00s13aTeNIbHON ayJTUTOPHOM yueOHOM Harpy3Ku oOydatonierocs 78 4acos;
CaMOCTOATENIFHON paboThl o0yyatomierocst 39 4acos.

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

Bup yueOHoii padoThl Oobvem uacos

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 117
Oobs13aTesIbHAs ayIUTOPHAsI yueOHAsi HATPY3Ka (Bcero) 78
B TOM YHUCIIE:

MPAKTUYECKUE 3aHATUS 12

KOHTPOJIbHBIE pabOTHI 1
CamocrosiTesbHast padoTa o0y4yawuierocsi (Bcero) 39
B TOM YHCIIE:
pacuemHule pabomol
peuieHue 3a0at,
VAPAACHEHUSL NO COCMABNEHUIO DOPMYT, XUMUYECKUX YPAGHEHUL
pechepam
oomawHaa paboma — cocmaeieHue KOHCHeKmd

IIpomedxcymounas ammecmayus 6 1 cemecmpe — KOHMPOAbHASL paboma
Hmoeosas ammecmayus 6o 2 cemecmpe — ougepenyuposanuvlii 3auem







2. TeMaTH4eCKHUii MJIAH U coJiepKaHNe YUeOHOI TUCIUIINHBI XUMUSI

Hauvenosanue 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 XUMUYECKUX ABJICHUH. Ponb sKkciepuMeHTa v TeOpUr B XUMUU. MoJIenupoBaHue 1 1
XUMHYECKHX IIPOIIECCOB
Pazgen 1.
Oobmas u 54
HeopraHuveckas
XUMHus
Tema 1.1. Copep:kaHue yueOHOro MaTepHaJia
OcHOBHBbIE NOHATHA U OcHoOBHbIE MIOHATUS] XUMHH. 3 2
3aKOHBI BemectBo. AToM. Monekyna. Xumudeckuid anemeHT. Amtotpornus. [IpocTeie u cnoxxnble BemecTBa . KauecTBeHHBIN U
KOJIMYECTBEHHBIM COCTAB BEIIECCTB. XMMHUSCKHE 3HAKH U (hopMyIbl. OTHOCUTEIbHBIC AaTOMHAS U MOJIEKYJISIpHAS MAacCCHI.
KonnuecTBo BemecTsa.
2 OcHOBHbIE 3aKOHBI XHMHH. 2
CrexnoMerpusi. 3aKOH COXpaHEHHS MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 3aKOH ABOTaJIpo.
Tema 1.2. Conep:kanne y4eOHOT0 MaTepuajia
Hepuoanueckuii 1 Iepunoanueckuii 3axon .. Menpgeseesa. 4 1
3aKOH U Otkpeitue JI.U. MenneneeBsiM Ilepuoamueckoro 3akoHa .Jlepuomndeckuii 3akoH B popmynuposke [1.11.MeHzeneesa.
nepuoauyecKas ITepuogudeckass TabaUIla XUMUYECKHX 3JIeMEHTOB. CTPYKTYypa MeprHOINISCKON TaOJUIIBI: MTEPHUOIbI(Mable H OOJIBIIHE),
CHCTEMa XMMHYEeCKHUX rpynnsl (TaaBHas M MOO0YHAsT)
anemenTos JI.H. 2 Crpoenue aToMa u nepuoaudeckuii 3akon JI.A. Menaeseesa. 2
Menpeneesa u AToM - cltoxkHas yacTuia. SIapo u s1aeKkTpoHHas 00onouka. CTpoeHHe JIEKTPOHHBIX 000I0YeK MallbIX U OOJIBIINX
CTPOCHHE aTOMA neproioB. ITousiTue 06 opOUTANIAX. S-, P- U _d- opOuTanu. DJIeKTPOHHBIE KOHPHUIYPAI[MHA aTOMOB XUMHUYECKHUX DJIEMEHTOR.
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 2
CocTaBiieHHE MICKTPOHHBIX U TpaduieckuX GOpMYyNT XMMHUYECKHX JICMEHTOB
Pedepatsl « XKuznb u nesitenbHocTh JI. V. MenaeneeBa»
Tema 1.3. Conep:xanue yue0OHOro MaTepuaja
Crpoenue BemrecrBa | | XumMunueckasi CBsi3b. ArperaTHble COCTOSIHUSI Bell[eCTB 2
Honnast xumuueckas cBsizb. KaTHOHBI ,aHUOHBI , ©X 00pPa30BaHKUE U3 aTOMOB B PE3YJIbTATE MPOIIECCOB OKUCIICHUS,
BOCCTaHOBJIeHUS. IOHHAs CBS3b, KaK CBSI3b MEXIY KATHOHAMU U aHHOHAMHU 32 CUET 3JIEKTPOCTATUIECKOTO MPUTIKEHUSI.
HoHHbBIE KpUCTAIUTHYECKHE pemretkn. KoBajgeHTHas XUMUYecKas CBSA3b. DJICKTPOOTPUIIATEIbHOCTh. KOBaeHTHBIE
TIOJIIPHAS ¥ HETIOJIPHAS CBSI3M MOJIEKYJI M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH MeTauinuecKas XHMHUYECKast CBA3b. 4
MeTannudeckasi KpUCTaUNIMIecKas PereTKa.
2 Yucroble BenlecTBa U cMecH. JlucnepcHpie CUCTEMBI. 2
ITonsTre o cMecu BemecTB. [ oMoOreHHbIe U TeTeporeHHbie cMecu. CocTaB cMeceil: 00beMHast U MaccoBast 10JIN
KOMIIOHEHTOB CMECH, MaccoBas J0Jis npumecei. [Tousatre o nucnepcHoii cucreMe. JlucnepcHas (a3a U IUCIEpCHAs cpefa .
Knaccubukanus qucnepcHbix cucteM. IToHITHE 0 KOJUTOWIHBIX CHCTEMaX.
CamocrosiTesibHasi padoTa 00y4aloUIUXCcst 2
CocraBieHre KOHCIIEKTA 10 BONPOcaM « ArperaTHbIe COCTOSHUS BEIIECTBY, « BogopoaHast cBs3b»
Tema 1.4. Copep:kanue yueOHOro MaTepuaJjia
Bonaa, PactBopbi Bona. Pacreopsl. PacTBopenne. 2
DJ1eKTPOIHTHYECKAsS] Bona xak pactBopurens. PactBopumocts BemiecTs. HachlleHHbIE, HEHACHIILIEHHBIE, IIEPECHIIIEHHbIE pacTBOpEl MaccoBast 4
HCCOLHALMAL. JloJist pacTBOPEHHOTO BEIIECTBA.
2 DJIeKTPOJIUTHYECKAS IMCCOLMALIUS 2

SHGKT[)OJ'II/ITLI W HEOJICKTPOJIUTHI. 3J'IGKTpOJ'II/ITI/I‘l€CKa$I Jucconuanus. CreleHb 3J'I€KT’pOJ'IPITH‘I€CKOI7[ JUCCOIMAlIH.
CuIIbHBIC U cIa0bIe OJICKTPOJIUTHI. OCHOBHBIEC MTOJIOKEHHUS TCOpHUH BHQKTDOHHTHHCCKOﬁ JUCCOLMaIu.




CamocTosiTeJibHasi padoTa 00y4arUIuXcs

Pemienne 3amau mo teme « OnpeaeacHre MacCOBOM I0JIM PACTBOPEHHOTO BEIIECTBA»

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 3JeKTPONIUTHI, UX KIacCH(UKAIIHS IO Pa3IHUIHBIM MpH3HaKaM. X MMHUYECKHUE 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 OKxcHuabl ¥ UX CBOMCTBA
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.
XuMudecKue peakmuu

Conep:xanue yue0HOro MaTepuasa

1 Knaccudukanus XuMUYeCKHX peakunid
Peakmuu coeMHEHUs, pa3lioKeHUs, 3aMelleHns , ooMeHa. Katammtudeckue peaknuu. OOpaTUMbIe B HEOOpaTUMBIS
peaximu ['OMOTeHHBIE U TEeTEPOTCHHBIC PEaKITIH.

OKHUCINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
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:
NIPUPOABI PEArMPYIOIIMNX BEIIECTB, UX KOHUEHTPALUU, TEMIIEPATyphl , IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS
KaTaJau3aTopoB

KounrpoJsbHas paGora

CamocTosiTeJibHasi padoTa 00y4arouuxcs

CocraBieHre KOHCIIEKTA 10 BONPOCY «DK30TEPMHUUECKHE U IHIOTepMUIecKue peakiuuu. TemnoBor 3G hekT XUMHUUECKUX peaKIni»

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 PSIIY DJIEKTPOOTPHUIIATSIEHOCTH




IIpakTHyeckoe 3aHATHE

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4

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.
Peakuuu npucoenuHeHus ( TUIAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPOTaIOTCHUPOBAHUS , THIpaTalluy) Peakiuu oTmenaieHus
(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. AueTmieH, XMMHYECKIe CBOWCTBA alleTIIeHa: o0ecIiBeYnBaHHe OPOMHON BOJIBI, IIPUCOCINHEHHE
XJIOPOBOIOPO/Ia,
ruaparauus. M3omepus. [IpumeHeHue aleTusiieHa.
4 | Apenbl
Benzoun, Xumudeckne cBOHCTBa OCH30IIa: TOPEHUE, PeaKINH 3aMeIeHuUs ( TaJIOTeHUPOBaHIe, 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
Pedepatbr « HaTypanbHBIH U CHHTETHYECKUI KaAYUyKU.», « P€3MHOBOE POU3BOICTBO W €r0 POJIb B HAYYHO -TEXHHYCCKOM
mporpecce»
CocraBieHne KOHCIIEKTa 110 Bonpocy « [leperonka HedhTh»
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




ITonsTHe 0 KapOOHOBBIX KHCIOTAaX. | OMOJOTrHUECKHH PSiA MPEAEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCJIOT. [loaydeHue
KapOOHOBBIX KUCJIOT OKHCICHHEM aJIbJICTHI0B. X MMHICCKHE CBOMCTBA YKCYCHOH KHCIIOTEHI.

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

CamocTosiTe/ibHasi padoTa o0ydaommxcst

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 moJtuMepbI

IlepBuyHasi, BTOPHYHAS , TPETHYHAS CTPYKTYPHI OCIIKOB. XUMHUUECKHE CBOMCTBA OEIKOB: TOPEHHUE, JCHATYPALHs, THAPOJIHS3,
LBETHBIE Peakiuu. bruogornueckre QyHKINNH OEITKOB.

Iomumepsl. Benkn u momucaxapuabl Kak onomnoauMepsl. IlnactMaccsl. TepMOILIaCTHYHBIE U TEPMOPEAKTHBHEBIE
mwractMacchl. IIpeacraBuTelu miacTMace.

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

JlaGopaTopHble padoThI

M3ydyeHne cBOMCTB OEITKOB

Pacno3naBanue mracTMacc ¥ BOJIOKOH

CamocrosiTeibHasi padoTa 00y4aouuxcs

CocraBlieHHE KOHCIIEKTA M0 BOnpocy « [IpuMeHeHne aMUHOKHCIIOT HA OCHOBE CBOWCTBY

CocTaBlIecHHE KOHCIIEKTA 110 BOITPOCY « HOJ’Iy‘IeHI/IC IIOJIMMECPOB M BOJIOKOH»

Bcero

1174




3. YCJOBUSA PEATIM3ALIUA TPOI'PAMMBI IUCHUIIJIMHBI

3.1. TpeOoBaHMA K MUHUMAJIBHOMY MaTEePHAJIbHO-TEXHMYECKOMY 00ecneYeHH IO

Kabuner Ne427 ecTecTBEHHOHAy4HbIX JUCLMIUIMH JAJS NPOBEACHMS JIEKIMOHHBIX M MPAKTHYECKUX
SaHHTHﬁ, TCKYHICTO KOHTPOJIA U HpOMG)KyTO‘IHOfI arreCralu, TIpPyNIoOBbIX W HWHIAWBHUAYAJIbHBIX
KOHCYJIbTAllMH, CAMOCTOSITENIbHON y4eOHOI paboThl 00yUaroIuXCsl.

Ilepeuenp OCHOBHOTO 00OpYyIOBaHMS: HOYTOYK, C MOAKIIOYeHHEM K cetu MHTepner, yueOHas nocka,
y4eOHBIE CTOJIbI, CTYJIbS.

y‘le6HO'HaFHHI[HBI€ mocoous: ACMOHCTpAIMOHHBIC MATCPUAJIBI IJId IMPOBCACHHA JICKOUOHHBIX U
NPAaKTUYECKUX 3aHITUH.

[lepeyeHp NHMIIEH3MOHHOTO TPOrPaMMHOIO oOecreueHHs: aHTUBHpycHas 3ammra Avast!, Windows,
Microsoft Office

3.2. UndopmanmonHoe odecneyeHne 00y4eHus
Ilepeuenb pexoMeHaAyeMbIX Yy4eOHbIX uU3AaHuii, WHTepHeT-pecypcoB, [0NMOJHUTEIbHOM
JUTEepaTypbl
OCHOBHBIE UICTOYHUKHU:

1.I'abpuensan O.C., OctpoymoB W.I'. Xumus misa npodeccuii U CHenuanbHOCTEH TEXHUYECKOTO
npodwmist: yaeOHuk. M: M3narensckuii neHTp « Axagemusi», 2014

2.Epoxun IO.M. Xumusa. M, U3natenbckuid HeHTp «AkaneMusi»,2014

JlononHuTe bHbIe UCTOYHHUKU:

1. Dnexrponnsiii yueoHuK Epoxun FO.M. Xumus. M, M3natenbckuii neHTp «Axagemusi»,2013

2. I'abpuensan O.C., OctpoymoB WU.I'., CnaakoB C.A., JopodeeBa H.M. IIpaktukym: yue6. mocobue
JUTSL CTYJT. YUpeXKICHHH cpel. mpod. oopasosanus. — M., 2014.

3. Epoxun KO.M. Xumusi: 3agauu u ynpaxHeHus: yued. mocodue I CTyaA. YUpexkaeHui cpea. mpod.
obpazoBanusi. — M., 2014.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIVINHBI

B pesynbrare arrectanuu no yaeOHOH IUCIHUILIMHE OCYIIECTBISETCS KOMIUIEKCHAs IPOBEPKa

CIIEIYIOIINUX YMEHUHN U 3HAHUM, a TaKkke TUnHaMUuKa (POPMUPOBAHUS OOIIMX KOMITETEHIUH.

Tabnuua

Pe3ynbTaThl 00yueHus: yMeHus,

Iloxka3aTesn oneHKH pe3yJjbTaTa

DopMa KOHTPOJIA U

3HAHUS U 001He KOMIIeTeHIIUH OLIeHUBAHMA

Ymern:

V1. Ha3bIBaTh: U3ydeHHBIC XapakTepnu3oBaTh U pacno3HaBaTh | CaMocTosATeIbHAS
BELIECTBA [0 TPUBHAJIBLHON WIIH CBOMCTBa OpPraHNYECKUX BEIIECTB AGora
MEKIYHAPOJAHOH HOMEHKIATYpE - Paznuyate mo XUMHYECKUM p ’

OKS. CamocTosATenpHO OnpeaenaTs | (opMyiiaM, BHIAM CBSI3H, g hepeHIpOBaHHBI

3aJ1a4u MPO(heCCUOHATBHOTO U
JIUYHOCTHOT'O Pa3BUTHS,

(YHKIMOHABEHOW TPyHIIaM,
KJIACCHl OPraHUYECKUX BEILECTB

€ KapTOYKH, TECTOBBIN

3aHUMATKLCS CaMO00OPa30BaHKEM, - COOTHOCHTH ()OPMYJTy BEIIECTBA U | KOHTPOJIb
OCO3HAHHO TUIAHUPOBATh KJIACC YTJIEBOJIOPOIOB
MOBBIIIICHUE KBATU(DUKAIUH - BBIOMpATh Ha3BaHHE
yIIeBO0pOIa
V2. Onpenensitb: BaJICHTHOCTb U YcTHBIN 1

CTEIIEHb OKUCIICHUS] XUMAYECKHUX
3JIEMEHTOB, TUIl XMMUYECKON CBSA3U
B COEAVHEHUX, 3aps]] MOHA, TUIL
KPUCTAJUTMYECKON PELLETKH,
XapakTep Cpeabl B BOAHBIX
pacTBOpax, OKUCIUTEIDL U
BOCCTaHOBUTEIb, U30MEPHI U
TOMOJIOTH, IIPUHAJIEKHOCTh

3aKaH4YMBaTh YpaBHEHUS
XUMUYECKUX PEAKIUM, COTTIACHO
CTETICHH OKHUCIICHHUS 3JICMEHTOB
- PaccraBiste KOAhGUITUEHTHI B
YPaBHEHMSAX XUMHYECKUX PEAKIUIX
COIJIACHO 3aKOHY COXPaHEHHS
MacChl
- [lepeuncnars oTauyus
OpPTaHUYECKHUX BEIIECTB JAPYT OT

MHUCbMEHHBIN OMPOC,
g hepeHIpOBaHHBI
€ KapTOUYKH, TECTOBBIH
KOHTPOJTb,

npakTuieckas pabora,

BEIIECTB K pa3HbIM Kllaccam J[pyra 10 XMMIYeCKHUM CBOjicTBaM | CAMOCTOATE/IbHAS
HCOPTaHMICCKUX M OPTaHMICCKUX | - QnpenensiTh CTENICHh OKUCIICHHUS paGora
COEJJMHEHUI; XapaKTep B3aUMHOTO | 5jeMeHTOB
BJIMSIHUSI aTOMOB B MOJIEKYJIax,
N . - BBIOMpATh N30Mep K JAaHHOMY
THUTIBI PEAKINA B HEOPTaHUIECKOU
BEIIECTBY
u
- BBIOMPATH KUCIIOTHI, OCHOBAHUS,
. COJIM, OKCHJIBI U3 TIPEJIOKECHHBIX
OpPTaHMYECKOH XUMHU
hopmy
OK4.0Ocy1iecTBaATh MOUCK U
- Ilo cTpoeHuro BemecTBa
WCTIONb30BaHKue HH(OpMaIy, OTIPEJIEIISATH €ro O0IIyI0 GOpMYITY,
. Ha3BaHUE, TUIIbI PEAKIIUH,
HEO0X0IMMOH 111 3P PEKTUBHOTO 9
MPOAYKTHI PEaKIHi.
BBITOJIHEHUS PO eCcCHOHATIBHBIX
3a7a4, Mpo)eCCUOHANBHOTO U
JUYHOCTHOTO Pa3BUTHUSI.
V3. XapakTepu3oBarth:s-, p-,d- YcrHbll U

AJIEMEHTHI TI0 UX TIOJIOKEHHIO B
[lepuoanueckoii cucteme .1.
MenpeneeBa; o0IIe XUMHIECKUE
CBOWCTBa METAJIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB
HEOPraHNYECKUX U OPTaHUIECKUX

BEIOMpATh KUCIIOTHI, OCHOBAHMUS,
OKCHJIBI, COJIHA
- BBIOMPATh 3JICMEHTHI TOOOYHBIX
MTOATPYIIIT
- Ha3bIBaTh U BEIOWPATh
MaKCHMAaJIbHOE KOJIUYECTBO
AJICKTPOHOB Ha OPOUTAIIAX

MMUCHMEHHBIN OIMPOC
nubdepeHIPOBaHHBI

€ KapTOYKH, TECTOBBIN




COEJIMHEHUI; CTPOEHUE U CBOMCTBA
OPraHUYECKUX COCTUHCHUI
(yrmeBomopomoB, CIIUPTOB,
(heHoI0B, aTbACTHIOB,
KapOOHOBBIX KHCIIOT, aMHHOB,
AMUHOKHCIIOT U YTJIEBOJIOB);

- BBIOMPATH CTENIEHb OKUCIICHHS
JJIeMEHTa

- OTIPEIeNATh ¥ BHIOMPATh
KOJIMYECTBO AJIEMEHTOB B TPYIIIIE,
nepuoe

- BEIOMPATh OTHOCHUTENIBHYIO

KOHTPOJIb,
TpaKkTHIeCcKasi padboTa,
CaMOCTOsITeIbHAS

pabota, KOHTPOJILHAS

OK1.ITorumarp CymHoCTb U MOJIEKYJISIPHYIO Macca BeIlecTBa paborta
. - HAXOJIUTh OTHOCHUTEIBHYIO
COLIMANIbHYIO 3HAUUMOCTh CBOEH
MOJIEKYJISIPHYIO Macca BellecTBa
Oymyteit mpodeccuu, MPOsBIATH K
HEW yCTOMYMBBIM HHTEPEC.
V4. O0bsACHATH: 3aBUCHMOCTh - CocTaBmsTh ypaBHEHUS YcTHBIM 1

CBOMCTB XMMHYECKOTO 3JIEMEHTA U
00pa30BaHHBIX UM BEILIECTB OT
nonoxeHnus B Ilepuonnyeckoit
cucteme /.M. Menneneena;
3aBUCHUMOCTb CBOWCTB
HEOPTraHWYECKUX BEIIECTB OT UX
COCTaBa M CTPOEHUS; IPUPOAY
XUMHYECKOM CBA3U (MOHHOM,
KOBaJICHTHOM, METaJIINIECKON 1
BOJIOPOIHOM); 3aBUCMOCTb
CKOPOCTU XMMHUYECKOU peakuuu OT
Pa3IMYHBIX (PAKTOPOB, U
MOJIOKEHUE XUMHYECKOIO
pPaBHOBECHS OT Pa3IMYHBIX
(hakTOpOB, PEAKITMOHHOM
CIIOCOOHOCTH OPTaHUYECKHIX
COEIMHEHUM OT CTPOEHUS UX
MOJIEKYIL.

OK3. [IpuanMate pemeHus B
CTaHJAPTHBIX U HECTAHIAPTHBIX
CUTYyaIusIX U HECTH 3a HUX

OTBCTCTBCHHOCTbS.

XHMHMYECKHX PEeaKkiIUil COrjacHO
U3MEHEHUSIMU, TIPOUCKOISIIIIMHE C
MPOJYKTaMHU B X0OJI€
TEXHOJIOTMYECKOI 0 IIpoLecca

- OnpenensTs, COrflacHO NPUHLUITY
Jle Illarenne, 3MEHEHUE
XUMHUYECKOTO PABHOBECHS B
00paTUMBIX peakIUsIX MO/
JEHCTBHEM Pa3IMYHBIX (DAKTOPOB.
- Ha3wiBaTh ycnoBus, OT KOTOPBIX
3aBHICHT PaBHOBECHE B OOPATHMBIX
peaKIusIx

- [lepeuncnsiars ycinoBus
HEOOPaTHMOCTH PEeaKITHii

- Ha3piBaTh npu3HaKy, OT KOTOPBIX
3aBUCUT CKOPOCTh XUMHIECKUX
peakiuit

- COOTHOCHTH (hOPMYITY U BUJI
XUMHUYECKOMN CBSI3U B HEN

MMCHbMEHHBIN OIpOC,
TECTOBBIM KOHTPOJIb,
npakTuieckas pabora,
CaMOCTOSITEIIbHAS

pabora.

V5. BLINOJHATH XUMHYECKHI
IKCIIEPUMEHT: 110 PACIIO3HABAHUIO
BKHEHIIINX HEOPTaHUIECKHUX U
OpPraHUYECKUX COCTUHCHHUIA;
MOJIyYECHUIO KOHKPETHBIX BEIIECTR,
OTHOCSIIIIUXCS K U3YYCHHBIM
KJIaccaM COCIUHEHMIA;

OK 6. PaboTrars B KOJUIEKTUBE U

KoMaHze, 3PPEKTUBHO 00IIAThCS

C KOoJi1I€raMu, pyKOBOJACTBOM,

[lonOupats peakTUBHI U
000opyIOoBaHUE IS TPOBEICHUS
XUMHYECKUX PEaKIuit
-ManunyaupoBaTh XUMHUYECKUM
obopymoBaHuEeM, COOTIOAAT
MpaBUJIa TEXHUKU 0€30MaCHOCTH
- Ha3piBaTh OCHOBHBIE TpaBUIIa
TEXHUKH 0€30TIaCHOCTH IIPH paboTe
B XUMUYECKOH JTab0paTOpHu;

- BEITIOJIHATE IEeMCTBUS B
COOTBETCTBHH C TIPaBUIIAMH

[IpakTuuaeckas padora,
CaMOCTOsITEIIbHAS
paboTta, TeCTOBBIi

KOHTPOJIb.




MOTPEOUTEIISIMHU.

OK 9. OpueHTHpOBaTHCS B
YCIIOBUSX YaCTOU CMEHBI
TEXHOJIOTHH B PO eCCHOHATEHOMN
JeSITeTFHOCTH.

- Ha3pIBaTh BemecTBa ¢ KOTOPBIMH
pearupyroT KUCIOTHI, IIEIOYH,
OCHOBaHMUSI, OKCH/IBI, COJIH,
OpraHHYeCKHEe BEIIeCTBa

- Ha3piBaTh BHIBI 1200PaTOPHOTO
o0opynoBaHus (BOPOHOK, KOJIO,
MTATIETOK, CTAaKaHOB)

- BEIOMpATh BEUIECTBA, C KOTOPBIMH
B3aUMO/JICHCTBYET TaHHOE

- Ha3bIBaTh BEIIECTBA, C KOTOPBIMHU
B3aUMOJICHCTBYET JaHHOE

Y6. OcyliecTBaAATH
CaMOCTOSITEIbHBIA TOUCK
XUMHYECKON HH(POPMAITUH C
WCTIOJIb30BaHUEM Pa3IMYHbIX
HUCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JaHNH, KOMIIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEpHETA);
WCTIONB30BaTh KOMITBIOTEPHBIE
TEXHOJIOTHH i1 00pabOTKH U
nepeaadyyd XMMU4eCKOU
WHPOPMALIUH U €€ TPEICTABICHHS
B Pa3NUUHBIX hopmax;

OKS. Hcnonb3oBath

WH(GOPMAITUOHHO-
KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH B

HpO(l)eCCHOHaHLHOﬁ ACATCIBbHOCTH.

BBIOUPATH CY>KACHUS, COTJIACHO
TEKCTY
- HaXOJUTh B TEKCTE
JI0Ka3aTesIbCTBa K Ipobieme,
OTBETHI Ha BOTIPOCHI
- IEPEYUCIIATh CBOWCTBA
MaTEepHaJIOB U BELIECTB
- Ha OCHOBE TEKCTa HA3bIBATh
[JIABHYIO MBICIIb
- Ha ocHOBe TekcTa BEIOMpATh
WCTHHHBIE U JIO)KHBIC CYKIICHHS.
- YcTaHaBIMBATh JIOTHYECKYIO
[I0CJIEI0BAaTEIbHOCTD JAHHBIX,
COCTAaBJISITh CXEMBI
- AHanmu3upys sSIBJICHUS] BHIOMPATh
HUCTHHHBIE U JIOKHBIE, HCIIPABIIATH
OIUOKHN

CamocTosTenbpHas
paboTta, mpaKTHIecKas

pabora.

V7. Pemiathb: pacueTHbI€ 3a7a41
0 XUMHUUYECKUM (hopMyJIaM U
YPaBHECHUSM;

NMPOBOMTH: PACUCTHI 110
XHUMUYECKUM QopMyiam u
YPaBHEHUSAM PEaKIIHiA;

OK 6. PaGoTaTh B KOJUIEKTHBE U

KoMaH e, 3PPEKTUBHO 00IIaThCS

C KOJUIETaMH, PyKOBOJICTBOM,
NOTPEOUTEISIMU.

OK 7. Bpatb Ha cebs
OTBETCTBEHHOCTb 32 Pa0OTy UICHOB
KOMaHb! (TOAYNHEHHBIX),

pe3yJIbTaT BHIMIOJIHEHUS 3a/IaHU.

BBIYHCIIATH HCKOMYIO BEJTMYHHY 110
Macce, 00beMy, KOJTHYECTBY
BEILECTBA

- CocTaBIATh MPONOPLIUH IS
HAXOX/ICHUS! ICKOMBIX BEJIMUUH TI0
YPaBHEHHIO PEaKInu

- AHanM3UPOBATH COJCPIKAHUE U
yCIIOBHS 3a/1a4

- OnpenensiTh HICKOMbIE BETHYHHBI
T10 3aJIaHHBIM COTJIACHO 3aKOHAM
XUMHHA

- [Ipon3BOAUTE BBHIYUCIICHUSI,
UCTIONB3YS (POPMYITBI HCKOMBIX
BEJINYMH U JAHHBIC 110 YCIIOBUIO

- [HonGupate hopmysl uist
BBIYHCIICHHS HCKOMBIX BEJIMYUH

- 3anKChIBaTh YCIIOBHS 3a/1a91
XUMHYECKUMH CHMBOJIAMH JIJIs
BBITIOJTHEHHSI PACUSTOB MACChl U
KOJIMYECTBA BEIIECTBA

- pemaTh 33/1a41 Ha KOJIUYECTBO
BEIIIECTBA, PACTBOPHI
MOJICKYJISIpHYIO (hopMyIry
BEILlECTBA

- BeiObupaTs HyKHBIH c110c00
MIOJTYYCHHUS BEIIECTB C 3aJaHHBIMU

Pewenne pacueTHsix
3aja4, MPaKTUIecKas
pabora,

g hepeHInpOBaHHBI

€ KapTOYKH.




CBOMCTBaMH.

V8. CBsA3BbIBATH: N3yUYEHHBIN
MaTepuall co CBoei

PO eCCUOHATTEHOM
JeSITeNbHOCTBIO;

OK 2. OpranusoBbIBaTh

COOCTBEHHYIO JCSITEIHHOCTD,
BBIOMPATH TUIIOBBIC METO/IBI U
CIIOCOOBI BBHITIOIHEHUS
po(eCcCUOHANBHBIX 33j1a4,
OLIEHUBATH UX 3()(HEKTUBHOCTD U

Ka4deCTBO.

- 3anuchIBaTh YpaBHEHUS
XUMUYECKUX PEAKIU 110 cXeMe

- Paznuuathk T XUMUYECKOU
PEaAKLUHU 1O €€ 3aIUCU XUMUYECKOU
- YKa3bIBaTh MPU3HAKU
KJIACCU(UKAIIUN U TUTIBI
XUMHMUYECKUX PeaKiuil

- OCYILECTBIIATH CXEMY
IIPEBPALCHUN OZHUX BEIIECTB B
IpyTue

CamocTosTenpHas
paboTta, mpakTHIecKas

pabora.

¥9. Ucnoub3oBaTh
NpuodpeTeHHble 3HAHUS U
YMEHHUSI B IPAKTHYECKOI
HesATeIbHOCTU U NMOBCeIHEeBHOI
JKU3HU

OK 4. OcymiecTBisATh IOUCK U
WCTIONb30BaHKue HH(OpMaIuy,
HeoOxoanuMoi 1t 3 dexTuBHOTO
BBITTOJTHEHHST TIPO(eCcCHOHATBHBIX
3aj1a4, IpOo(heCCUOHAIBHOTO U
JIMYHOCTHOI'O pa3BUTUA.

OK 5. Ucnonp3oBath
WHPOPMAITUOHHO-
KOMMYHUKAIITUOHHBLIC TEXHOJIOTUHU B

npodecCHOHANBEHON IeATENEHOCTH.

[lepeuncnare mabopaTopHOE
000pyZ0OBaHKe, COTIACHO METOIaM
XUMHUYECKOr0o aHallu3a

- 10 IPOLIEHTHOMY OTHOLIEHUIO
OTIPEIEINISATh 0€30MIACHOCTD JaHHOTO
BEIIECTBA [T SKOJIOTUH

- 10 YCIIOBUSIM pPEaKLUU
OnpeaeisTh BO3MOXXHOCTh
MNPOTCKaHNUA XUMHWYCCKUX peaxunﬁ
- PacCUUTHIBATH KOJUYECTBO BOJBI
U BEILLECTBA ISl PUTOTOBJICHUS
pacTtBOpa 3aJaHHON KOHIIEHTPAIIMU
- IEPEUUCIISITH CBOMCTBA
MAaTepUaoB U BELECTB
-OIMMCBLIBAaTh CBOMCTBA JaHHOI'O
BEIIECTBA

[IpakTudaeckas padora,
CaMOCTOSITEIbHAS

pabora.

3HaTh:

3 1. BaxkHeNIIINE XUMUUYECKHAE

TIOHATHSA, TCOPUN U 3aKOHBI

JIaBaTh OIPENECICHNUE TOHSITHUSIM:
BCIIECTBO, XUMHUYECKHH 3JICMCHT,
aToM, MOJIEKYJIa, OKUCIIUTEND U
BOCCTAaHOBUTEIb, OKHCIIEHHE U
BOCCTaHOBJICHUE,

M30MEpPHUs, TOMOJIOTHS;

- ONPEJEINATh CTENEHb OKUCICHUS
- BEIOMPATH JIEKTPOHHOE CTPOEHHUE
aToma

- BEIOMpATh ypaBHEHHE B KOTOPOM
IIPOMCXOJUT CMELICHUE
XMMUYECKOI0 PaBHOBECHUS

JlaBaTh onpeneneHue u pa3indarhb
9K30TEPMHUUYECKHUE U
9HIOTEPMUYECKUE PEaKIUU

YcTHBI ompoc,
nddepeHIInPOBAHHBI
€ KapTOYKH,
CaMOCTOSITEIbHAS

pabora.




- 9K30TEPMHUYECKHUE U
SHIOTEPMUYECKUE PEAKIIUU

- 3anuceIBaTh YPaBHEHUS
XUMHYECKUX PEaKIIui,
COOTBETCTBYIOIIUX XUMHUECKUM
CBOMCTBaM OpTaHUYECKUX BEILIECTB

3 2. kmaccupUKaImio 1
HOMCHKJIATYPY HEOPTaHUYECKUX U

OPraHUYECKUX COEAMHEHUN

- HasbiBaTh U onpenensaTh
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
Y OPTraHWYEeCKUX COCTUHEHUN
-JlaBaTh ompeneneHus MOHATHSIM:
HU30MEpHsl, U30MEPHI, TOMOJIOTH,
(hyHKITMOHABHAS TPYIINA, PaIKal,

CamocTosTenpHas
pabora,
muddepeHIPOBAHHEI

€ KapTOYKH, TECTOBBIN

aJTKAHbI, AJIKCHBI, AJIKHHBI. KOHTPOJITb
KHCJIOPOACOIEeprKale 1
a30TCO/IepKAIINE OPraHUYECKUEe
COETMHEHUS

3 3. BaKHeHIIne BEIIeCTBa U HaszpiBath 00mue ¢popmyssl, Tunbl | JuddepeHnnpoBaHHBI

MaTepHabl

TUOPUANU3ANNN, TUITBI PEAKIIHA,
0COOCHHOCTH Ha3BaHUH KJIaCCOB
OpPTaHUYECKUX BEIIECTB

- 1o xumuvecknm hopmyam
OTIpEeIEATh IPUHAJICKHOCTh
BEIIECTBA K COOTBETCTBYIOIIEMY
KJIACCY OPTaHUYECKNX BEIIECTB

- YKa3bIBaTh CYIIECTBEHHBIC YEPTHI
TIOHSITUH: PACTBOP, PACTBOPHUTEID,
PacTBOPEHHOE BEIIIECTBO

- OnuCchIBaTh CBOWCTBA PACTBOPOB
1 KOJUIOUJHBIX CUCTEM

- [IpuBOIUTH IPUMEPHI MTUIIEBHIX
MIPOJYKTOB, COTJIACHO
KJIACCU(DUKAIIUY TUCTICPCHBIX U
KOJUTOWTHBIX CHCTEM

- COOTHOCHTBH KJIacChI
YTIIEBOIOPOJIOB U POPMYJITBI
BEIIIECTB

€ KapTOYKH, TECTOBBIM
KOHTPOJIb,
CaMOCTOsITEIbHAS
paboTta, mpakTHIecKas

pabora.

3 4. 6e3onacHOe oOpareHne ¢
TOPIOYMMH U TOKCUYHBIMHU

- Ha3pIBaTh OCHOBHBIE TpaBUIIa
TEXHHUKH 0€30TIaCHOCTH TIpU paboTe

[IpakTrueckas padota,

. caMoCTOsITeNTbHAs

BEIIECTBAMH U JJAOOPATOPHBIM B XMMHYECKOH TabopaTopui;
000opyaOBaHHEM - BeInonHATE 1eiCTBYA B pabora.

COOTBETCTBHH C TIPaBUIaAMH

MaHunymMpoBaTh XUMHYECKUM

obopymoBaHueM, COOTIOAAT

MIpaBHJIa TEXHUKN 0€30MTaCHOCTH
3 5. IpUroTOBIEHNE PACTBOPOB - paccuUMTHIBAaTh KOJIMYECTBO BOJbl | JAnddepeHnrpoBaHHbI

. Y BEIIEeCTBA JJISl IPUTOTOBIICHUS .

3aJJaHHOW KOHLIEHTPALKHU B OBITY 1 KOHTPOJIB,

Ha IPpOU3BOACTBC

pacTtBopa 3aJaHHON KOHILIEHTPAIIKU

NpaKkTHU4CCKas pa60Ta.

3 6. KpUTUYECKHU OIICHUBATh
JIOCTOBEPHOCTh XMMUYECKON
“H(pOpMAITHUH, TIOCTYTIAIOIICH 13
Pa3HBIX UCTOYHUKOB

HAXOIUTh B TEKCTE JOKA3aTEILCTBA
K mpo0JieMe, OTBETHI Ha BOITPOCHI

- Ha OCHOBE TEKCTa Ha3bIBATh
TJIABHYIO MBICITb

- Ha ocHOBe TekcTa BEIOMpATH

CaMocTosTenbHas

pabora.




HUCTHUHHBIC 1 JIOKHBIC CYXXICHUA.

37.

POJIb XMMUU B €CTECTBO3HAHHH, €€
CBSI3b C JIPYTUMH €CTECTBEHHBIMU
HayKaM¥, 3HAYCHHUE B KU3HU
COBPEMEHHOTO OOIIEeCTBA;

HaxoxieHue cBsI3u XUMUU €
(u3ukou, Onosorueit, FSKooTUeH
Ompenenenre 1 000CHOBAHHUE POJTH
XUMHH B €CTECCTBO3HAHUU

CaMmocTosTenbHas

pabora.

38.

MPUPOAHBIE UCTOUHUKH
YTIIEBOIOPOIOB M CTIOCOOBI MIX
nepepadboTKy;

HaseiBats cocTaB 1 mpuMeHeHHUE
TIPUPOTHOTO raza, HeTH,
MPOAYKTHI IepepaboTku HedTH.

Perirenue pacyeTHBIX
3a7a4, TeCTOBBIN
KOHTPOJIb,

G hepeHIIMPOBaHHbBI
€ KapTOYKH,

npakTUieckas pabdora.




