rocy1apcrpeHHoe 010/zkeTHOe 001eo0pa3oBaTebHoe yupexkaenne Camapckoii o01acTu
cpenHss o0meodpasoBaTenbHas mKoJ1a «O0pa3oBarebHbI HeHTP» noc. [lonskoB
MYHMIMIAJIbHOro paiioHa boubmedepuurosckuii Camapckoii odacTi

PaGouas nporpamma
10 XUMHHU
(mauMeHoBaHue npeameTa (Kypca)
JUTSL 10-11 xyaccoB

(crymens oOy4enus (kacc)

Pabouyro nporpammy coctaBuia
AnmaeBa Enena Asiekcan/ipoBHa,
YUYUTEIb OMOJIOTHU Y XUMUH

Paccmortpena na HIMO yunrtenei
T'YMaHUTApHOIO U
€CTECTBEHHO-MAaTEMaTHYECKOTO
LUKJIOB

[Tpotokon Ne 1 ot 28.08.2018

PykoBomurens [IIMO (Opramesa A.B.)
IIpoBepeHo 3amectuTeneM aupexropa mo YBP
0.2l (Wunnosekas E. A)). S0
«28» asrycra 2018 . JAlljimoBekuii

«31»aprycra2018
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[Iporpamma 6a3oBoro ypoBHs mno mpenmery «Xumus» B 10-11 kimaccax cocraBieHa Ha OCHOBE
deneparbHOIO KOMIIOHEHTa T'OCYJApCTBEHHOTO 00pa30BaTENLHOIO CTAaHAAPTa CPEIHEro OOIIero
oOpazoBaHusi, mporpammbl Kypca xumuu s 10-11 kmaccoB o00meo0pa3zoBaTeNbHBIX YUPEKICHUN
(0a30BBIIi ypOBEHb), u3maHHOW B cOopHuke «lIporpamma kypca xumuu g 8-11 KiaccoB
obmeoOpazoBarenbHbIX yupexxaeHui», aBrop O.C. ['abpuensn, Mocksa, poda, 2017 rox. O0y4enue

Bezercs no yaeonukam O.C. T'abpuensa

«Xumust 10 kmace, «Xumms 11 kimace», KOTOpbIE COCTABISIOT €IWHYIO JIMHUIO Y4YeOHHKOB
COOTBETCTBYIOT (hefepaJbHOMY KOMIIOHEHTY TOCYIApCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa
0a30BOro ypoBHs U peanusyeT aBTopckyro nporpammy O.C. 'abpuensina

2018 rox

. IlomsixkoB



PABOYASA ITIPOI'PAMMA 110 IPEIMETY «XUMMUS»
HOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamMma 1nmo XuMuHm COCTaBJICHA HAa OCHOBAHUU CICAYIOIMIUX HOPMATUBHO-IIPABOBBIX
AOKYMCHTOB U MAaTCPUAJIOB!

[Tpuka3 MunoOpaszoBanus Poccuu ot 09.03.2004 Ne 1312 «O6 yrBepkaenuun (enepaabHOTO
0a3ucHOro y4eOHOro IUTAHA ¥ TPUMEPHBIX YYeOHBIX TUIAHOB I 00pa3oBaTEIHHBIX
yupexaennit Poccuiickoit @enepannu, pean3yrnmx IporpaMmbl ooiero oopazoBanus» (B
penakuuu npukazoB ot 20.08.2008 Ne 241, ot 30.08.2010 Ne 889, ot 3.06.2011 Ne 1994, ot
1.02.2012 Ne74);

[Tpuka3 Muno6pazoBanus Poccun ot 05.03.2004 Ne 1089 «O06 yrBep)kacHuH (eneparibHOTO
KOMIIOHEHTa TOCYAAapCTBEHHBIX CTaHJAapTOB HAYAIBHOTO OOIIEr0o, OCHOBHOTO OOIIETr0 W
cpenHero (mojHOTO) 001Iero oOpa3zoBanus» (B penakiuu npukazoB oT 03.06.2008 Ne 164, ot
31.08.2009 Ne 320, ot 19.10.2009 Ne 427);

[Mucemo muHHCTEpCTBA 00pazoBaHus U Hayku Camapckoit obmactu ot 23.03.2011 NeMO-16-
03/226-TY «O mnpuMeHeHMH B TEpHOA BBeJleHHS (elepalbHBIX TOCYIApCTBEHHBIX
00pa3oBaTeNIbHBIX CTaHIAPTOB 00IIEro oOpa3oBaHMs MPHKa3a MUHHCTEPCTBA 00pa30BaHUS U
Hayku Camapckoit oomactu oT 04.04.2005 Ne 55-O/1»;

[Ipukaz MunmnctepctBa obpazoBanuss PD ot 09.03.04 r Ne 1312 «OO0 yTBepkacHUU
¢denepanbHOro 0a3MCHOrO y4eOHOro IUIaHa M MPUMEPHBIX Y4EeOHBIX IUJIAHOB  JUIS
oOpa3oBaTeNbHbIX yupexaeHuil Poccuiickoit @eneparnum, peanusyonmx IporpaMMbl 00IIEero
00pazoBaHU

[Ipuka3 MunuctepctBa oOpa3oBanus u Hayku Camapckoil obmacti Ne 55 — on ot 04 ampens
2005 roma «O06 yTBepkACHUH 0a3UCHOTO YYEOHOTO IIaHa O0Opa30BATENBHBIX YUPEIKICHUN
Camapckoii 00macTu, peamu3yrouX MporpaMMbl 00IIIET0 00pa3oBaHuUs

®denepanbHBIN TIepeUeHb YICOHUKOB, PEKOMEHIOBAaHHBIX MHUHHCTEPCTBOM oOpa3zoBanus PD k
WCIIOJIb30BAaHUIO B 00pa30BaTebHOM IIpoliecce B 00IIe00pa3oBaTeNIbHBIX YUPEKICHUSAX Ha
2018/ 2019 yu. I'ox

[Tporpammsl kypca xumuu st 10-11 kimaccoB o01eo0pa3oBaTeNbHBIX YUpEXKACHHH (0a30BbIN
YpOBEHb), wu3maHHOW B cOopHuke «lIporpamma kypca xumum maaa  8-11 kiaccoB
0011e00pazoBaTeNbHBIX YUpexkaeHui», aBTop O.C. ['abpuensn, Mocksa, [poda, 2017 rox.

Hcnonp3yemblie y4eOHUKU:

«Xumus 10 kmace» O.C.I'abpuensu. M.: «lIpocsemenue» 2017

«Xumus 11 knace» O.C.I'abpuensa. M.: «IIpocBemenue» 2013
KosimyecTBO 4acoB /1Jis1 peajin3anum NporpaMmbl

e 10 kmacc — 2 yaca B Hezenmo (68 4acoB B roj)
e 11 kyacc - 2 yaca B HeAenmo (68 4acoB B roj)

Heapb peanu3zanuu nporpaMmmsbl

OCBOEHHE 3HAaHUHN O XUMHUYECKOMN COCTaBJISIONICH eCTECTBEHHO-HAYYHOUM KapTUHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHITHIX, 3aKOHAX U TEOPUSIX;

OBJIaJICHUE YMEHUSIMU MPUMEHSITD MOJIyd€HHbIE 3HAHUS JJIs1 00BICHEHUS Pa3HOOOPa3HBIX
XUMUYECKUX SIBJICHHMM W CBOWCTB BEIIECTB, OLEHKU pPOJIM XHUMUU B Pa3BUTUU
COBPEMEHHBIX TEXHOJOTUM U MOJTYYEeHUH HOBBIX MAaTE€pPHANIOB;

pa3BHUTHE MO3HABATENIBHBIX HHTEPECOB M UHTEIIEKTYalIbHBIX CIOCOOHOCTEH B

MPOLIECCE CAMOCTOSTENILHOTO MPUOOPETEHNUS XUMUUECKUX 3HAHUH C

WCIOJIb30BaHMEM PA3IUYHBIX HICTOYHUKOB HH(OPMAIIMU, B TOM YHUCIIE

KOMIIBIOTEPHBIX;

BOCITUTaHHE YOEKICHHOCTH B TMO3UTUBHOM pOJIM XHMHH B JKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOJMMOCTH XUMUYECKH TPAMOTHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U K
OKpYKaloLEH Cpee;

MIPUMEHEHHE TIOTyYSeHHBIX 3HAHUN M YMEHH ISl 0€30TIaCHOTO MCIIOJIb30BAHU S BEIIECTB U
MaTepHUaoB B OBITY, CETLCKOM XO3SICTBE U HA MPOU3BOJICTBE, PEUICHUS MPAKTUYECKUX
3a/1a4 B IOBCEAHEBHOM JKU3HU, IPEIYNPEKACHUS ABICHUM, HAHOCALIUX BPEJl 310POBBIO
YEJI0BEKa U OKPYKAIOLIEH Cpeie.



Beaymumu uaesmu Kypca siBISIFOTCS:

e MaTepUAIbHOE €IMHCTBO BEIIECTB IIPUPO/Ibl, X T€HETUUECKAs CBA3b;

e [PUYMHHO-CIIEJICTBEHHBIE CBSA3H MEXAY COCTaBOM, CTPOEHUEM, CBOWCTBAMU U IPUMEHEHUEM
BEILIECTB; [I03HABAEMOCTh BEILIECTB U 3aKOHOMEPHOCTEN IPOTEKaHUS XUMUYECKUI PEaKLIAM;

e OOBACHSIONMIAS M IPOTHOZUPYIOIIAS POJIb TEOPETUUCCKUX 3HAHUH TS (PAKTOIOTHYECKOTO
MaTrepuaga XMMUU 3JIEMEHTOB; KOHKPETHOE XUMUYECKOE COEIMHEHHE MPEACTaBIsAET COO0M
3BEHO B HEIIPEPBHIBHOM LIENH NPEBPALLEHUI BEIIECTB, OHO Y4aCTBYET B KPYrOBOPOTE
XMUMHMUYECKUX 3JIEMEHTOB U B XMMHUYECKOH 3BOJIIOLUY;

e 3aKOHBI IPUPOAbI OOBEKTUBHBI U IIO3HABAEMbI; 3HAHUE 3aKOHOB XUMHUHU J]A€T BO3MOKHOCTh
YIOPaBISATh IPEBPALICHUEM BELIECTB, HAXOIUTh 3KOJOTMYECKH 0€30IacHbIe CIIOCOObI
MIPOU3BO/ICTBA BEIIECTB U MAaTEPUAJIOB U OXPaHbl OKPYKAIOILIEH Cpeibl OT XUMUYECKOTO
3arpsi3HEHUs;

e HayKa M MPaKTHKa B3aMMOCBS3aHbl: TPEOOBAaHNUS NPAKTUKK — IBIKYIIAs CUJIA Pa3BUTHS
HayKH, YCIIeXU MPAKTUKU 00YCIOBIIEHBI IOCTHKEHUEM HAYKH;

e pa3BUTHE XMMHYECKON HAyKU U XMMHU3AIMs HAPOJIHOTO XO3SHCTBA CIIy’KaT MHTEpecam
4eJloBeKa 1 O0IIeCTBa B 1I€JIOM, UMEIOT TYMaHUCTUYECKHUI XapaKTep U MpU3BaHbl
CcrocoOCTBOBATH PEUICHHUIO TII00ATBHBIX TPOOJIEM COBPEMEHHOCTH.

TPEBOBAHMUS K YPOBHIO ITOAI'OTOBKHA OB YYAIOIIIUXCSA

Tpe6OBaHI/I$I HaITpaBJICHBI HAa pCaIn3aluIo JCATCIbHOCTHOI'O, IPAKTUKOOPUCHTUPOBAHHOTO U
JIMYHOCTHO OPUCHTHUPOBAHHOI'O MTOAXOJ0B; OCBOCHUC YUAIlIUMUCH I/IHTCJ'IJ'IeKTyaJ'II)HOI\/'I n
MPAKTUYECKOH JCATEIILHOCTH; OBJIAICHIE 3HAHUSMHU M YMEHHUSIMH, BOCTPECOOBAaHHBIMHU B
MOBCETHEBHOH JKU3HU, MTO3BOJISIONIMMU OPHEHTHPOBATHCS B OKPY)KAIOIIEM MHPE, 3HAYMMBIMH IS
COXpaHECHHS OKPYKAIOMICH Cpebl 1 COOCTBEHHOTO 310POBBSI.

B pesynbTaTe nzydyenus kypca xumuu K KoHIty 10 kimacca oOydaroniuiics: JoJKeH:

3HATH:

* BOKHEHIINE XMMUYCCKHE TIOHSATHS: BEIIECTBO, BAJICHTHOCTh, CTENICHh OKUCIICHHSI, OKHCITUTEIh U
BOCCTaHOBHTEJIb, OKHCJICHHE 1 BOCCTAHOBIICHHE, TETUIOBOH d(PPEKT peaKIiu, CKOPOCTh XUMUIECKOM
peaKInu, KaTajlu3, XAMHUYECKOE PABHOBECHE, YTIIEPOIHbIN CKeleT, GYHKIIMOHATbHAS TPYIINa,
M30MepHsi, TOMOJIOTHS;

* OCHOBHBIC 3aKOHBI XUMHH: COXPAHCHHS MACChI BEIIECTB, IOCTOSTHCTBA COCTaBa

* OCHOBHBIC TCOPUU XUMUH: XUMHYECKOU CBSI3U, CTPOCHHS OPTaHUYECKUX COCTMHCHUH;

* BAKHEHIIME BEIIECTBA M MAaTepUAIIbl: YKCYCHAsI KHCJIOTa, METaH, dTUJICH, alleTUIICH, OCH3011,
ATAHOJI, )KUPbI, MbLJIA, TJIFOKO3a, Caxapo3a, Kpaxmall, KJIeT4aTka, OCIKH, UCKYCCTBCHHBIC U
CHHTETHUYECKUE BOJIOKHA, KAY9YKH, IJIACTMACCHI.

yMeTh:

*Ha3bIBaTh U3YYEHHbBIE BEIECTBA 10 «TPUBUAILHON» WIM MEXIyHApOAHON HOMEHKIIATYpE;
*ONPEENATh: BAJIGHTHOCTh U CTENICHb OKUCIECHHSI XMMUYECKUX 3JIEMEHTOB, IPUHAIIC)KHOCTD
BEIIECTB K PAa3JINYHBIM KJIaCCaM OPraHU4eCKUX COCIUHEHU;

*XapaKTepU30BATh: OCHOBHBIE KJIACCHI OPraHUYECKUX COEIUHEHH; CTPOCHNE U XUMUYECKHE
CBOMCTBA U3Yy4YEHHBIX OPraHUYECKUX COECIUHEHUH;

*00BSACHATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHUS

*BBINIOJIHATH XMMHUYECKNN SKCIIEPUMEHT 110 PaCO3HABAHUIO BAXKHENUIIINX OPraHUUYECKUX BEILIECTB;
*[IPOBOJUTH CAMOCTOSITENbHBIN MMOUCK XUMHUECKOW HH(POPMALIMHU C UCTIOIb30BAHUEM Pa3IMYHbBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTHH Il 00pabOTKHU U Mepesauyd XuMHUeCKo nHpopmManuu
U ee MPEeJCTaBICHHS B Pa3INUHbIX POpMax;

HCIIO0JIL30BATH NPHOOPETEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM 1esiTeIbHOCTH U
MOBCEAHEBHOM KU3HHU JUIs1: OOBSCHEHUSI XUMUYECKUX SABJICHHUM, TIPOUCXOIIUX B IPUPOJE, OBITY U
Ha [IPOU3BOJICTBE;

OIIpEEICHUS BO3MOKHOCTH IIPOTEKAHNS XUMUUECKUX IIPEBPALLICHUI B PA3JIMYHBIX YCIOBUAX U
OLICHKH UX MOCIEICTBUN;0LEHKH BIUSHUSA XUMUYECKOTO 3arPsI3HEHUsI OKPYKAIOILIEH Cpelbl Ha



OpraHus3M 4YCJIOBCKAa U APYTIHUE€ JXUBLIC OPraHU3MbI; 663OHaCHOI‘O O6paIJ_ICHI/I$I C rOproYuMHu U
TOKCHYHBIMH BEIIECTBAMH, JTAOOPATOPHBIM 000PYL0BaHUEM; TPUTOTOBIICHHUS PACTBOPOB 3aITaHHON
KOHIICHTpalluHu B 6BITy n Ha HpOHSBOI[CTBG;KpHTH‘-IGCKOﬁ OLCHKU JOCTOBCPHOCTHU XUMHYECKOU
nH(OpMAaINH, TTOCTYIAIONIEH U3 pa3HBIX HCTOYHHUKOB.
B pesynbraTe uzydyenus kypca xuMuu K KoHIty 11 kimacca oOydaroniuiicss 1oJnKeH
3HATh:
* BOKHEUIINE XUMUYECKUE MTOHATHS: BEIIECTBO, XHMUYECKUH AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIIBHBIC aTOMHAs 1 MOJICKYJIsIpHAA MAaCChbl, MOH, AJIJIOTPOIIHA, U30TOIIbl, XUMHUYCCKasA CBA3b,
AJIEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTD, CTEIICHh OKHCIICHUS, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00beM, BEIIeCTBa MOJICKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, AJIEKTPOJIUT
HEDJICKTPOJIUT, AIMEKTPOIUTHYECKAs JUCCOIMAIINS, OKUCIUTENh i BOCCTAHOBHUTEb, OKHCIICHHUE
BOCCTaHOBJICHUE, TEIIOBOH 3(PPEKT peakiuu, CKOPOCTh XUMUIESCKON PEAKITIH, KaTau3,
XHUMHYECKOE PAaBHOBECHE;
®* OCHOBHBIC 3aKOHBI XMMHU: COXpPaHCHHUA MAaCChl BCIICCTB, IOCTOAHCTBA COCTAaBa, nepnonnquKnﬁ
3aKOH;
®* OCHOBHBIC TCOPHUU XUMUU: XUMHAYECKOU CBA3H, BHGKTpOHHTHHGCKOﬁ Jucconualmnm,
e BaXKHEHUIIINE BCIICCTBA U MAaTCpHAJIbl: OCHOBHBIC MCTAJIJIBI U CIIJIaBbI; CEpHAast, COJIsIHas, a30THad
KHCJIOTA; IIEJI0YH, aMMHUaK, MUHEpaIbHbIC YA0OPCHUS;

[ OCHOBHBIC IMTPOAYKTEI MECTHBIX XUMHUYCCKUX MIPONU3BOACTB.

YMeETh:

*OMPEACIATE: BAJICHTHOCTD U CTCIICHL OKHUCJICHUA XUMHUYCCKUX DJICMCHTOB, THUIL XUMHUYECKON CBSI3U B
COCAMHCHUAX, 3apa]] MOHA, XapaKTEP CPEAbI B BOAHBIX paCTBOpax HECOPTraHNUICCKUX CO@}IHH@HHﬁ,
OKHUCJIUTEh U BOCCTAHOBUTED;

*XapaKTepU30BaTh: 3JIEMEHThHI MAJIBIX MIEPUOJIOB MO UX MOJIOKEHHIO B IEPUOIUIECKON CUCTEME
JI..MenneneeBa; o0IIue XUMHYECKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIUMHEHHIA;

*00BSICHATH: 3aBUCUMOCTbH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; MPUPOTY XUMHUYECKOMN
CBsI3U (MOHHOM, KOBAJICHTHOM, METAINTHYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEaKIIUU U
MOJIOKEHUSI XUMHUECKOTO PABHOBECHS OT Pa3INYHBIX (aKTOPOB;

*BBINOJIHATh XMMHUECKUN SKCIIEPUMEHT IO PACMO3HABAHUIO BAXKHEUIIINX HEOPTraHUYECKUX BEIECTB
Y aHAJIM3Y NPUPOJHBIX TIOYB U BOJI, a TaKXKe Hanboliee pacnpocTpaHEHHBIX B ApXaHTelIbCKON
o0JacTu MUHEPAJIOB;

*[IPOBOJIUTH CAMOCTOSITENIbHBIN MOUCK XUMUYECKON HHPOPMAIIUU C UCTIOIb30BAaHUEM PA3ITUYHBIX
HCTOYHUKOB (HAY4YHO-TIOMYJSPHBIX M3JaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCI0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JJIsi 0OpabOTKHU U MepeAayu XuMU4YecKoi nudopmanuu
U ee MPeCTaBICHUS B PA3IUYHBIX popMax;

HCII0JIb30BATH NPUOOpEeTEeHHbIe 3HAHUSA M YMEHHS B IPAKTHYECKOM 1esiTeIbHOCTH 1
MOBCEAHEBHOM JKU3HHU JUIs: OOBSCHEHUS XUMUYECKUX SBJICHUN, MPOUCXOASIIUX B IPUPOJE, ObITY U
Ha MPOU3BOJICTBE;

OTIpEAENIEHUSI BO3MOKHOCTH ITPOTEKAHNS XMMUUECKUX NPEBPAILIEHUI B PA3INYHBIX YCIOBUAX U
OLICHKH MX MOCJEACTBUI; OLICHKH BIMSHUS XUMHUECKOTO 3arps3HEHUS OKPYKAIOIIEH CpeJbl Ha
OpraHu3M 4eJ0oBeKa U JIPyrue sKMBble OPraHu3Mbl; 6€3011aCHOT0 OOpallleHus C TOPIOYUMH U
TOKCHUYHBIMHU BEILECTBAMH, JJAOOPATOPHBIM 000PYI0BaHUEM; IPUTOTOBIIEHHUS PACTBOPOB 3a/1aHHON
KOHIIEHTpAlUH B ObITY ¥ Ha IPOU3BOJICTBE; KPUTHUECKON OLIEHKH JOCTOBEPHOCTH XUMHUYECKOM
uH(OpMaINH, OCTYNAIOLIEH U3 pa3HbIX HCTOYHHUKOB M Kacarolleics OCHOBHBIX XUMUYECKUX
MIPOU3BOICTB ApXaHTe€IbCKOM 001acTH.

TEMATHYECKOE IINTAHUPOBAHHUE
TeopeTnueckyro OCHOBY OpraHM4e€CKON XUMHH COCTABIISIET TEOPUs CTPOEHUS B €€ KIIACCUYECKOM
ITOHUMAaHHUH — 3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX XMMUYECKOTO CTPOCHHUS, T. €. OT
PacCIIOJIOKEHUS aTOMOB B MOJIEKYJIaX OPraHU4ECKUX COCIUHEHUN COTJIaCHO BAaJICHTHOCTHU.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE OPraHNUYECKUX COEAMHEHNN ITPU TOM KOJIMYECTBE



4acoB, KOTOPOE OTIIYILIEHO HAa N3YYEHUE OPraHU4eCKOM XUMHH, pAaCCMaTPUBATh HE IIPEACTABIISIETCS
BO3MOXHBIM. B coziep:kaHuu Kypca OpraHn4ecKoil XMMHUH CJIEIaH aKLEHT Ha MPAaKTUYECKYIO
3HaYMMOCTh y4yeOHOro Marepuana. [loaToMy u3ydeHne npeacTaBuTeNel KaxI0ro Kiacca
OpraHMYECKUX COEAMHEHUN HAUMHAETCS C MPAKTUYECKOU MOCBIIKUA — € UX MOJyYEHUS.
XUMHYECKUE CBOMCTBA BEIIECTB PACCMATPHBAIOTCS CYI'y0O IparMaTH4ecKu — Ha MPeaMeT UX
MIPaKTUYECKOro IPUMEHEHUS. B OCHOBY KOHCTpYHMpOBaHMsI Kypca MOJI0kKeEHa UJIesl O PUPOTHBIX
MCTOYHUKAX OPTaHUYECKUX COEIMHEHUN U UX B3aUMOINPEBPAIICHUSIX, T. €. UJIEH T€HETHUYECKON
CBSA3U MEXy KJIACCAMU OPTaHMYECKUX COCAVMHEHUM.

TeopeTnueckyro OCHOBY Kypca 0011el XMMHH COCTaBJISI0OT COBPEMEHHBIE NPEICTABICHUS O
CTPOEHUHM BEIECTBA (MIEPUOIMUECKOM 3aKOHE U CTPOCHUM aToMa, TUIIaX XUMHUYECKUX CBSI3EH,
arperaTHOM COCTOSIHMM BEIIECTBA, [TOJIMMEPaX U AUCIEPCHBIX CUCTEMAaX, KAUECTBEHHOM U
KOJIMYECTBEHHOM COCTaBE BEILIECTBA) U XMMHUECKOM Ipolecce (KIacCU(pUKALUU XUMUYECKIX
peaxkiuii, XuMU4eCKOM KMHETUKE U XUMUUYECKOM PaBHOBECU U, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
npoleccax), alaiTUPOBAHHBIE MO KYpC, pacCUMTaHHbIN Ha 1—2 4 B HeAenmto. DakTHUeCKyIo
OCHOBY Kypca COCTaBJISIIOT 0000IIEHHbIE MPEACTAaBICHHS O KjlaccaX OpPraHUYeCKuX U
HEOPraHMYECKUX COEAMHEHUN U X cBoiicTBax. Takoe mocTpoeHue Kypca o01ield XMMHUH MTO3BOJISIET
MIOBECTH yYAIIMXCS K TOHUMAHUIO MaTEPHaIbHOCTH U TIO3HABAEMOCTH MHUPa BELIECTB, IPUUUH €r0
MHOT000pa3usi, BCeoOIen CBsI3U ABJICHUA. B CBOIO ouepeb, 5TO 1aeT BO3MOKHOCTh yUaIIUMCS
Jy4llle YCBOUTHh COOCTBEHHO XUMHUYECKOE COJIEpKaHue U MOHAThH POJIb U MECTO XUMUU B CHCTEME
Hayk o npupoe. JIornka u CTpykTyprpOBaHHE Kypca O3BOJISIOT B ITOJTHOW Mepe UCIOJIb30BaTh B
00yueHUU JIOTHUECKHE OTIepalliK MBIIJICHUS: aHAJIU3 U CUHTE3, CPAaBHEHUE U aHAJIOTHIO,
CHCTEMAaTHU3AaIHI0 U 0000IIEHHE.

Nen/m | HaumeHoBaHue pa3aesioB (Tem) Kou- B 1.4. Ha np/p, K/p
BO
4yacoB

10 kaace

1. BBenenne 1

2. Teopusi cTpoeHHs1 OPraHUYeCcKUX 2
coeIuHeHUu

3. Yr1eBo10poaAbl M UX NPUPOAHBbIE HCTOYHUKH 8

4, Kuciopoacoaep:kamme opranHnyeckue 10 Kk/p Nel
coeJMHEeHUs] M UX MPUPOIHbIEe HCTOYHUKHU

5. A3oTcoaep:kaiiue CoeTUHEHUsI U UX 5 np/pNel
HaXO0K/IeHUE B ;KUBOI Mpupoje

6. BuoJsioruvyeckn akTuBHbIE OPraHUYeCKUe 4 K/p Ne2
coeMHEeHUsl

7. HckyccTBeHHBbIE U CHHTETHYECKHUE 4 np/p Ne2
MOJIMMepPbI

Hroro 34 np/p-2,k/p-2

11 kaace

1. Ctpoenue aroma u nepuoauyeckmii 3akon JI. | 3
HN. MenpaeieeBa

2. Crpoenne Bemecrsa 12 np/p Nel, x/p Nel

3. XHMHYECKHE peaKIuH 10 np/pNe2

4. BemecTBa u ux cBoiicTBa 9 np/pNe3, k/p Ne2

HTroro 34 np/p-3,k/p-2

COJAEP)KAHUE YYEBHOI'O MATEPHUAJIA
10 KIIACC (OPTAHUYECKAS XUMMUSA)
Beenenue (1 1) I[Ipenmer oprannueckoit xumun. CpaBHEHNE OPraHUYECKUX COSIUHEHHUN C



HeopranuueckuMu. [IpupoiHble, HCKYCCTBEHHBIE U CHHTETUYECKHE OPraHUYeCKUE COETMHEHUS.
Tema 1 Teopust ctpoeHust opraHuueckux coeAuHeHui (2 1) BanenTHOCTh. XMMHUECKOE CTPOEHHE
KaK MOPSAJ0K COEIMHEHUSI aTOMOB B MOJIEKYJIE COTVIACHO MX BaJ€HTHOCTU. OCHOBHBIE MTOJIOKEHUS
TEOPUN XUMHUYECKOTO CTPOCHUS OPraHUUECKUX COeAMHEHUN. [IoHATHE O TOMOJIOTMM U TOMOJIOTAX,
M30MEpHUH U N30Mepax. XUMUIeCKre GOPMYIIbI U MOJICIIA MOJIEKYN B OPTaHUYECKON XHUMHH.
HemoHcTparmu. Moienyu MoJIeKyll FOMOJIOTOB U U30MEPOB OPraHU4ECKUX COETUHEHUH.

Tema 2 YraeBonopoas! 1 ux npupogHbie ucTouHUKH (8 1) [Ipupoanslii ras. Ankansl. [TpupoaHbiii
ra3 Kak Tormso. [IpenmymiecTBa mpupoaHOTO ra3a rnepen ApyruMu Buaamu torumsa. P/K(3necs n
Janee-peruoHaIbHbIN KOMIOHEHT)-/lepcnekmugsl 000bIuy U nepepabomku npupoOHO20 2a3d Ha
Cegepo-3anaoe Poccuu, soznuxarowue 8 c6:a3u ¢ 3mum sxkosocudeckue npoonemul. Cocran
MIPUPOJIHOTO rasa.

AJNKaHBI: TOMOJIOTHYECKUM pAJl, U30MEPUS U HOMEHKJIATypa aJIKaHOB. XMMHUYECKHE CBOMCTBA
aJIKaHOB (Ha MpUMeEpe MeTaHa 1 3TaHa): TOPEHUE, 3aMEellEeHUE, Pa3I0KEHUE U JeT UIPUPOBaHUE.
[IpumeHeHne ajJKaHOB Ha OCHOBE CBOMCTB.

AnkeHbl. DTUJIEH, €ro NoJydeHHue (JeruIpupoBaHUEM 3TaHa U JeTuipaTalell TaHoa).
XUMHUYECKHE CBOMCTBA ATUJICHA: TOPEHHE, KAUeCTBEHHBIE peakIiuu (00eciiBeunBaHne OPOMHON
BO/JIbl M pacTBOpa MEpMaHraHaTa Kajius), ruapaTtanus, nonumepusanus. [lonustunen, ero ceoiicta
U npuMeHeHue. [IpuMenenne 3TuieHa Ha OCHOBE CBOWCTB.

Ankaauensl ¥ kay4dyk u. [loHsTre 00 ankaaneHax Kak yrieBoJI0poAax ¢ IBYMs IBOMHBIMH CBS3SMU.
XuMmuyeckue cBoiictBa OyraaueHa-1,3 u u3onpeHa: odecliBeunBanre OpOMHON BOABI U
noJiMMepu3alus B Kaydyyku. Pe3una.

A 1 K ¥ H bl. ATIETHJIEH, €T0 MOJIy4eHHEe TUPOIM30M METaHa U KapOUIHBIM c1IOCOOOM. XUMUYECKUE
CBOICTBa alleTUJIeHa: ropeHue, odecrBeyrBaHue OPOMHO BOJIbI, IPUCOEANHEHNE XJIOPOBOOPOIA U
ruapatanus. [IpumeHeHue aneTnieHa Ha OCHOBE CBOMCTB. Peakiins nmosmMepusaii BUHWIXIJIOpU/IA.
[TonMBUHUIIXJIOPU U €r0 TPUMEHEHHE.

benzon. [Tonyuenue 6eH3071a U3 TEKCaHa U alleTHICHa. XUMHYECKHE CBOMCTBA OCH301a: TOPEHHE,
raJloreHupoBaHue, HuTpoanue. [Ipumenenrne 6eH30J1a HA OCHOBE CBOMCTB.

Hedts. CoctaB u nepepadotka Hedpru. P/K-Vanesooopoonuiii cocmas nepmu, dobwvieaemoti 6
Apxaneenvcxoti oonacmu u HAO. Hedrenpoayktel. beH3uH U MOHATHE 00 OKTAHOBOM YHCIIE.
Hemonctparuu. ['openne metana, STHiIeHa, aieTuieHa. OTHOLIEHUE MEeTaHa, 3TUJICHA, alleTHIIeHa U
OeH30J1a K pacTBOPY IepMaHTraHara Kainusi 1 OpomHo# Boze. [logydueHue sTuiieHa peakiuei
JeTUpaTaluy 3TaHOJIA U JACTIOIMMEpPU3allii NOJUATUIICHA, alleTHIIeHa KapOuHBIM CIIOCOOOM.
Pa3noxxenue kaydyka npu HarpeBaHUU, UCTIBITAHUE MTPOTYKTOB Pa3JIOKEHUS HAa HEMIPEIeIbHOCTb.
Komnexuust 06pa3ioB HedTH U HEYTEPOIYKTOB.

JIaGopaTopHbIE ONBITHI:

Ne 1. Onpenenenue 31eMEHTHOTO COCTaBa OPraHUYECKUX COCTUHEHUI.

Ne 2. M3roroBneHue Moaenei MOJIEKyJl yriaeBOAOPOAOB.

Ne 3. O6napyxeHue HenpeAeTbHbIX COSTUHEHUH B )KUIKUX He(QTEIPOIyKTax.

Ne 4. TlonyyeHue u CBOMCTBA allETUIICHA.

Ne 5. Oznakomienue ¢ koutekuuen «Hedtb u mpoayKThI ee nepepadoTKI.

Tema 3 Kucnopoacoaepskaiiye opraHi4eckie COeTUHEHHS U UX MPUPOIHbIe UCTOYHUKH (10

q) EAMHCTBO XUMUYECKOHN OpraHu3aliiy >KUBBIX OPraHM3MOB. XMMUYECKUNA COCTaB JKUBBIX
OpraHu3MOB.

Cruprtsl. [Toxydenue staHosa OposkeHHEM IUIIOKO3bI M M'HIpaTanei aTuiaeHa. [ uapokcuibHas
rpymnna kak gyHkuuoHanabHas. [IpencraBienne o BOJOPOJHOM CBsI3H. XUMHUECKHE CBOICTBA
3TaHOJIa: TOPEHHUE, B3aUMO/JIeIiCTBHE C HaTpUeM, 0Opa30BaHUE MPOCTHIX U CIOXKHBIX 3(UPOB,
OKHCIIeHHe B anpJeru. IlpumeHenune staHosa Ha ocHoBe cBoicTB. P/K-Omunoswiii cnupm xak
NPOOYKmM 2UOPOIUZHO20 NPOU3BOOCMEA 8 Apxanzenbckou ooaacmu. AJTKOTOIU3M, €ro TOCIEICTBUS U
IIPEYNPEXKICHUE.

[TonsTHE O MPEAETBHBIX MHOTOATOMHBIX CIIMPTaX. | TMIIEPHUH KaK MPEACTaBUTEIb MHOITOATOMHBIX
cnupToB. KauecTBeHHas peakiins Ha MHOToaToMHbIe ciupThl. [Ipumenenue rimnepuna. P/K-
Mannum xax npedcmagument MHO20AMOMHBIX CHUPMOS, €20 NPUMEHEHUe.

Kamennstit yronb. @enoin. Kokcoxumuueckoe npou3BoACTBO U ero npoaykuus. [lonyuenue dpenona
KOKCOBaHHMEM KaMEHHOTO yrJid. B3auMHoe BiaMsiHUE aTOMOB B MOJIeKyJie (peHoJIa: B3auMo/JIeHCTBHE C
TUAPOKCUIOM HATPUs U a30THOH kucnoToi. [lomukonaencamus ¢peHona ¢ popmanbaeruaoM B
benonodopmanpaeruanyo cmomy. [lpuMenenne ¢peHosa Ha OCHOBE CBOMCTB.



Anbnerunsl. [lonyueHne anbaeruioB OKUCIEHUEM COOTBETCTBYIOLIUX CIIUPTOB. XUMUYECKHE
CBOJCTBA aJIbJETUIOB: OKUCJIEHUE B COOTBETCTBYIOIYIO KUCIOTY U BOCCTAHOBJICHUE B
COOTBETCTBYIOLIHH criupT. [Ipumenenue Gpopmanbaernia U aleTaibIeruia Ha OCHOBE CBOMCTB.
KapOonoBeie kucioTsl. [Toyuenrne kapOOHOBBIX KUCIOT OKHCICHUEM alIbACTHI0B. XUMUYECKUE
CBOMCTBA YKCYCHOM KHCJIOTBI: OOIINE CBOWCTBA C HEOPraHMYECKUMH KHCIOTAMH U PEaKIUs
stepuukanmu. [I[ppuMeHeHne yKCYCHOM KUCIIOTHI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIC KUCTOTHI
Ha [IpUMepe NAIBMUTUHOBOW U CTEAPUHOBOM.

Cnoxwusle 3¢upsl 1 xupsl. [lonyuenne cinoxHbIX 23pupoB peakuueit srepudukanuu. CroxxHbIe
3¢upHI B IpUpoe, nX 3HadeHue. [IprMeHeHre CI0KHbBIX 2(pUpPOB HA OCHOBE CBOMCTB.

Kups! kak cioxxabie 3(pUpbl. XUMHUYECKHE CBOMCTBA KUPOB: TUAPOIIU3 (OMBLICHUE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne KupoB Ha OCHOBE CBOMCTB.

VYrneBopsl. YriaeBopl, UX KIacCU(PHUKALUA: MOHOCaXapH, bl (TJIH0K03a), Tucaxapu/ibl (caxaposa) U
noJrcaxapuabl (Kpaxmall U 1eJUTI0103a). 3HaUeHUE YTIIEBOJIOB B )KUBOW MPUPOJIE U B )KU3HU
YEJI0BEKA.

['rok03a — BEMIecTBO ¢ IBOMCTBEHHON (DYHKIIMEH — albACTUIOCTUPT. XUMHUUECKHE CBOMCTBA
TJIIOKO3bl: OKHUCJIEHHUE B INIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHHE B COPOUT, OpOKEHHE
(MonoyHOKHCIIOE U criupToBOE). [IpriMeHeHne TII0K03bl HA OCHOBE CBOMCTB.

Jucaxapuipl 1 osnvcaxapuabl. [loHATHE 0 peakusaX MOJIUKOHISHCAIMH U THIPOJIN3a Ha IpUMepe
B3aUMOIIpEBpAIlEHU: TI1I0K03a B onucaxapui. P/K-I]ennonoza — npouseoocmeo u npumenenue 6
Apxaneenvckotl obnacmu. Cynegoumnas u cynivgpamuas 6apku yeunoi03vsl.

Hemonctparmu. OKucaeHue crupTa B aibaerua. KauectBeHHast peakiiys Ha MHOTOATOMHbBIE
crupthl. Komtekuust «KaMeHHBIHN yrosiabs 1 MpoayKThl ero nepepaboTku». PactBopuMocTs penona B
BOJI€ NTPH OOBIYHON TeMIepaType U npu HarpeBaHuu. KauecTBenHble peakiuu Ha (eHout. Peakius
«cepeOpsTHOTO 3epKaliay ajdbACTUA0B U INI0K03bl. OKUCIIEHNE allb/IETHI0B U TTIIOKO3bI B KUCIOTHI C
nomo1bio ruapokcuaa meau (11). Tlomyuenne ykCyCHO-3THIIOBOTO U YKCYCHO-H30aMHUJIOBOTO
s¢upoB. Komnekuus s¢pupnsix macen. KauecTBeHHas peakuusi Ha Kpaxmai.

JlaGopaTopHBIE OTIBITHI:

No 6. CBolicTBa 3THIJIOBOTO CIUPTA.

No 7. CpoiicTBa rimiepuHa.

Ne 8. CpoiicTBa hopmanbaerua.

No 9. CoiicTBa YKCYCHOU KUCIIOTHI.

Ne10. CaoiicTBa KUPOB.

Nell. CpaBHeHHE CBOMCTB pacTBOPOB MbLIIA U CTUPAJILHOTO MOPOIIKA.

Nel2. CBoiicTBa IIFOKO3BI.

Nel13. CgoiicTBa Kpaxmaina.

T e M a 4 AzoTcoepsKkaliie CoeIMHEHUsI U MX HaX0KJIEHUE B KUBOH mpupoe (5 1) AMUHBL.
[Tonsitue 06 amunax. [lonyuenue apomaTudeckoro aMmHa — aHUJIMHA — U3 HUTPoOEH301a.
AHUJIMH KaK OpraHu4ecKkoe OCHOBaHME. B3auMHOe BIIMsSHUE aTOMOB B MOJIEKYJIC aHUJIMHA!
ocnabiieHue OCHOBHBIX CBOWMCTB U B3auMoOAelicTBUE ¢ OpoMHOM Boio. [IpuMeHeHne aHnIMHA Ha
OCHOBE CBOMCTB.

AmunokucnoTsl. [lomyyeHre aMMHOKHUCIIOT U3 KApOOHOBBIX KUCIOT U TUPOJIU30M OEIKOB.
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COCTUHEHUN:
B3aMMO/ICHCTBHUE CO IIET0YaMH, KUCIOTAMH U APYT C APYroM (peakiiusl MOIMKOHICHCAIIIH).
[lentunnas cBsa3b U nonunenTuAbl. [IppuMeHeHne aMuMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. [Tomyuenune OenkoB peakiueil MOJIMKOHICHCAMM aMUHOKHUCIIOT. [lepBuuHas, BropudHast u
TPETHUHAsl CTPYKTYPHI OeNKOB. XUMUYECKUE CBOWCTBA OENKOB: TOPEHHE, eHATypalus, THIAPOIU3 U
I[BETHBIE peakiuu. buoxumuueckre QyHKIIMN OETKOB.

['eneTnueckas CBsI3b MKy KJIIaCCAMH OPraHUYECKUX COECTUHEHUN.

HyxnennoBbie kucnoThl. CHHTE3 HYKIIEHHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTua0B. OOmIMii rian
crpoenus Hykneotuna. CpaBuenue ctpoenus 1 pynkiuit PHK u JIHK. Posb HykiI€MHOBBIX KUCIIOT
B XpaHEHUU U Mepeaaye HacneAcTBeHHON nHpopMmariu. [loHaTre o 6MOTeXHOJIOTHH U TeHHON
WHXXEHEPUHU.

JleMoHcTpamu. BzanmoneiicTBrue aMMuaka U aHWIMHA C COJITHOM KUCIIOTOM. Peakuus aHunmHa ¢
OpoMHOIi BoAoH. JlokazaTenbcTBO HAMUYUS (YHKIIMOHAIBHBIX TPYIIN B pACTBOPAX aMUHOKHUCIIOT.
PactBopenue u ocaxaenue 6enkoB. L[BeTHbIC peakiuy 6eIKOB: KCAHTONPOTEHHOBAS H OMypEeTOBas.
I'openue ntuusero nepa u mepcrsiHoil HUTH. Moaens mosiekyinsl JJHK. Ilepexoapl: aTanon —



STWJIEH— TWIEHIVIUKOJIb — 3TUIEHIIMKOJIAT Meau (II); aTaHos — 3TaHab— 3TaHOBast KUCIIOTA.
JIabopaTopHBIE OMBITHI:

Ne 14. CpoiicTBa 6€1KOB.

[IpakTuyeckue paboOTHI:

Ne 1. UnenTnduKkanus opraHM4ecKux coeaNHEHHH.

Te m a 5 buonoruuecku akTuBHble oprannyeckue coequHenus (Su)depmentsl. DepMeHTHI Kak
OMOJIOTUYECKHE KaTaTu3aTOPbl OEIKOBOM Mpupobl. OCOOEHHOCTH (QYHKITMOHUPOBAHUS (PEPMEHTOB.
Ponb epMeHTOB B )KU3HEACATEIHHOCTH )KUBBIX OPTaHU3MOB U HAPOJIHOM XO3SHCTBE.

Buramunsl. [lonstie o Butamunax. Hapyiienus, cBsi3aHHblE ¢ BATAMUHAMH: aBUTAMHHO3BI,
TUIIOBUTaMUHO3bI U TUIIEpBUTAMUHO3bl. Butamun C Kak IpeacTaBUTENb BOAOPACTBOPUMBIX
BUTaMHUHOB M BUTAMUH A Kak MPeICTaBUTENb KUPOPACTBOPUMBIX BUTAMHHOB.

I'opmonsl. TloHsITHE 0 TOPMOHAX KaK TYMOPAJIbHBIX PETYIATOPAX KU3HEIEATEIbHOCTH KUBBIX
opranu3MoB. HCYIMH U aJijpeHaInH Kak MpeicTaBuTeNn ropMoHoB. IIpodunakTika caxapHoro
nuabera.

JlexapctBa. JlekapcTBeHHas XMMHUSL: OT HaTPOXUMUH /10 XUMUOTEepanuu. AciupuH. AHTUOMOTHUKY U
mucOakrepro3. HapkoTnueckue BeuiectBa. Hapkomanusi, 6ops0a ¢ Helt u npoduiaktuka. P/K-
Buonoeuuecku axmusnvie sewyecmea benomopckux 6o0opocieu. Jlekapcmeennvie npenapamaol Ha
OCHOBe DeIOMOPCKUX 800OPOCIIEl.

JlemoHcTpamu. Paznoxkenue nepokcuia BOJOPO/Ia KaTana3oi ChIporo Msica U ChIporo KapTodes.
Komnexkuust CMC, conepxammux sH3uMbl. Mcnbitanue cpeast pactBopa CMC uHAMKaTOpHOM
oymaroit. Mmmoctpanmu ¢ poTorpadusMu >KUBOTHBIX C Pa3TUIHBIMH (JOPMaMU aBUTAMHUHO30B.
Komnnekuust BUTaMUHHBIX IIpenapaToB. VcnbiTaHue cpeibl pacTBOpa aCKOPOMHOBOM KUCIOTHI
MHIUKaTOpHOM Oymaroii. McnpiTaHue anTeyHoro mnpenapaTta MHCYJIMHA Ha Oenok. JlomannHss,
nmabopaTopHas ¥ aBTOMOOUJIbHAS alTeuKa.

T e m a 6 MckyccTBeHHBIC U CHHTETHYECKUE MOTUMEDPHI (3 1) MIcKyCCTBEHHBIE TTOJIMMEDHI.
[TosrydeHne MCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOAYKTOB XMMHUYECKOH MOJU(PUKALIUN TIPUPOIHOTO
MOJIMMEPHOTO ChIPbsl. VICKyCCTBEHHBIE BOJIOKHA (AL[€TaTHBIN ILIEJIK, BUCKO3a), UX CBOWCTBA U
npumenenue. P/K-IIpeocmaenenue o nonumepnvix mamepuanax na 0cHoge yeuniono3bsl.
CuHretnueckue nonumMepsl. [lorydeHre CHHTETHYECKUX TOJIMMEPOB PEaKIUIMHU NOJUMEPH3ALNY U
noyimkoHaeHcannu. CTpyKTypa IOJIMMEPOB: JIMHEWHASA, Pa3BETBICHHAS U IPOCTPAHCTBEHHAS.
[IpencraBuTEN CHHTETUYECKUX TUIACTMACC: MOJIMITUIIEH HU3KOTO U BBICOKOTIO JABJICHHUS,
IIOJIAIIPOIIMJIEH U NOJMBUHUIXIOpUA. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KAIIPOH.
Hemonctpanmu. Koyteknus niaactMace 1 U3aenui u3 Hux. Koyekuu HCKyCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH U U3EIUN U3 HUX. Pacrio3HaBaHMe BOJIOKOH IO OTHOLICHMIO K
HAarpeBaHUIO U XUMHYECKUM PEAKTHBAM.

JIaGopaTOopHbIE OMBITHI:

Ne 15. O3nakomiieHue ¢ 06pa3amu MaacTMacc, BOJIOKOH M KaydyKOB.

[IpakTuyeckue paboOThI:

Ne 2. Pacnio3HaBaHu€ IJ1aCTMAcC U BOJIOKOH.

11 KIIACC (OBILIIASA XUMMUS)
Tema 1 Crpoenue aroma u nepuoaudeckuii 3axkox J1. M. Menneneena (3u)OcHOBHBIE CBEICHHUS O
CTPOEHHUH aToMa. Spo: MPOTOHBI U HEUTPOHBI. M30TOMBL. DIEKTPOHBI. DIEKTPOHHAS 000JI0UKA.
OHepreTuyeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHS MIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 4-
ro U 5-To MepuooB nepuoandeckoit cucremsl J. V1. MenaeneeBa (mepexoaHbIX SJIE€MEHTOB).
[TonsiTue 06 opOUTANIAX. S- U P-OpOUTANTU. DINEKTPOHHBIE KOH(DUTYpAIIUN AaTOMOB XUMHUYECKUX
JJIEMEHTOB.
P/K-Okonoeuueckue npobnemor Apxaneenvckoii obnacmu 6 cesasu ¢ oeamenvrocmoio BIIK.
Ilepnoanueckuii 3akoH [I. 1. MenneneeBa B cBete yueHus o crpoeHuu aroma. Otkpeitue /1. U.
MeHeneeBsIM IEPUOUYECKOTO 3aKOHA.
Ilepuonnyeckas cucrema xumuueckux snemenToB J. 1. MenaeneeBa — rpadudeckoe
0TOOpa’keHHe MEPUOTNIECKOTO 3aKoHa. DU3NYECKUN CMBICI OPSAKOBOTO HOMEpA JIEMEHTA,
HOMEpa Ieproa U HoMepa rpymisl. BajeHTHbIE 2JIeKTPOHBL. [IpUUnMHBI N3MEHEHMS CBOWCTB
3JIEMEHTOB B MEPHOJIax U rpymmnax (riaaBHbIX noArpynnax). [lonosxenue Bogopoia B epHOAUMYECKON
CUCTEME.
3HaueHue NEPUOINYECKOTO 3aKOHA U IEPHOJUYECKON CUCTEMbI XUMUYECKHX deMeHToB Jl. U.



MenaeneeBa 11 pa3BUTHS HAyKd M IOHMMAHUSI XMMHUYECKON KapTHHBI MHpa.

JlemoHcTpanmu. Pa3znuynbie popMbl eproin4eckoil CuCTeMbl XUMUYECKUX drieMeHToB /1. U.
Menpeneesa.

JIabopaTopHBIE OIBITHI:

Nel. KoncTpynpoBaHue nepuoinueckoi TabauIbl 3IEMEHTOB C UCIIOJIb30BAHUEM KapTOYEK.

Tema 2 Ctpoenue BemectBa (124) Monnas xumudeckas cBsi3b. KaTHOHBI 1 aHUOHBI.
Knaccugukanus nonos. Monublie KpucTaimmueckue pemerkd. CBOWCTBA BEMIECTB € ATUM THIIOM
KPUCTAJIIMYECKUX PEIIETOK.

KoBanenTHas xumuueckas cBsi3b. DJeKTpooTpuLlareabHocThb. [lonspHas u HenossipHast
KOBaJIeHTHbIE CBsA3U. J{unosb. [1osispHOCTE CBSA3M U NOJSPHOCTH MOJIEKY Ibl. OOMEHHBIN U IOHOPHO -
aKLENTOPHBIM MEXaHU3MBbl 00pa30BaHUsl KOBAJEHTHOM CBS3U. MOJEKyIspHBIE U ATOMHbBIE
KpUCTaJIIM4eckue pemeTkd. CBOWCTBA BEIIECTB € ITUMM TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.
Merannnueckas Xumuieckas cBsizb. OCOOEHHOCTH CTPOEHMSI aTOMOB METaJNIoB. MeTtandeckas
XMUMMUECKas CBA3b M METAJUINYECKasi KpUCTaJUIMUecKas pemierka. CBOWCTBA BEUIECTB C 3TUM TUIIOM
CBSI3H.

Bonoponnas xumuueckas cBA3b. MexMOEKyAsIpHas U BHYTPUMOJIEKYIISIpHAs BOJOPOIHAS CBA3b.
3HaueHue BOJIOPOAHOM CBS3U Ul OpraHU3alU CTPYKTYp OMOMOIMMEPOB.

[Tonumepsl. [1nacTmaccel: TepMOIIIACTHI U PEAKTOIIACTHI, UX MPEJCTABUTENN U IPUMEHEHHE.
Bonokna: npupoaHbie (pacTUTEIbHBIE U )KMBOTHBIE) M XUMUYECKHE (MCKYCCTBEHHbIE U
CUHTETUYECKHUE), UX MPEACTaBUTEIN U IPUMEHEHHE.

["a3000pa3zHoe cocTosiHKE BemecTBa. Tpu arperaTHbIX COCTOSTHUS BOABI. OCOOCHHOCTH CTPOCHUS
ra3oB. MoJsipHbIi 00beM Ta3000pa3HbIX BEIECTB.

[Tpumepsl ra3000pa3HBIX NPUPOTHBIX CMECEN: BO3AYX, MPUPOIHBIN ra3. 3arpsizHeHue arMochepsl
(KUCTIOTHBIC JIOKIW, TAPHUKOBBIN 3 deKkT) n 6opbda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO/I, KUCIOPO, YIIIEKUCIbIHM ra3, aMMuax, 3TuiaeH. Ux
MoJIyueHue, COOMpaHue U pacro3HaBaHUeE.

Kunkoe cocrostaue BemniectBa. Boga. [lotpebienne Boab B ObITY W Ha TPOU3BOACTBE. JKECTKOCTh
BO/JIbI U criocoOkbl ee yerpanenus. P/K-Yempanenue scecmrocmu 600w1 us ucmounuxos
Apxaneenvcxoti obracmu.

MunepanbHbie BOJbI, X UCIOJIb30BAHUE B CTOJIOBBIX U jieueOHbIX nensix. P/K-Muunepansnoie
ucmouHuku Apxaneenvbcxoi ooracmu.

Kunkue KpuCTaJIbl U UX TPUMEHEHUE.

TBepnoe coctosiHue BeniecTBa. AMOp(dHbIE TBEp/ble BEIIECTBA B IPUPOJIE U B )KU3HH YEIOBEKA, UX
3Ha4YeHHE U MpuMeHeHne. Kpucramimueckoe CTpoeHUe BEIIECTBA.

JHucnepcusie cuctemsl. [lonarue o qucnepcHbix cucremax. lucnepcHas daza u qucrnepcuoHHas
cpena. Kiaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOrO COCTOSTHUS
JMCTIEPCHOM cpebl U TucnepcuoHHoH ¢asbl. ['pyboaucnepcHbie CUCTEMBI: IMYIIbCUU, CYCIIEH3UH,
a’p030Ju. TOHKOAUCTIEPCHBIE CUCTEMBI: TE€IU U 30JIU.

CocraB BemiecTBa 1 cMeceil. BeniecTBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTB.

[TonsiTHe «1075» U ee pa3HOBUAHOCTHU: MaccoBas (011 SJIEMEHTOB B COCIMHEHUU, JIOJIS
KOMIIOHEHTa B CMECH — JI0JIsl IPUMECEH, J10J11 PACTBOPEHHOTO BELIECTBA B PACTBOPE) U 0OBEMHas.
JloJis BBIXO/1a TPOJYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOKHOTO.

JleMoHcTpamu. Mojienb KpUCTaNIN4ecKoi pemeTky xjopuaa HaTpus. O6pasiibl MUHEPAJIOB C
MOHHON KPUCTAJIIMYECKOH PELIETKON: KaJlbLIUTa, ratuTa. Moaenu KpuCcTaJUIMYECKUX PELIETOK
«cyxoro Jbaay» (1w oaa), anmasa, rpadurta (unu kBapua). Mogens mosexysnsl JJHK. OGpasibt
iactMmace ((peHonopopmanbaeruIHble, OJINYPETaH, MOIUITHIICH, HOJUIPOITUIIEH,
MOJIMBUHUIXJIOPHU ) U U3eus U3 HuX. OOpa3ipl BOJOKOH (LIEPCTh, MIETK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIJaBCaH, HeWsI0H) U u3aenus u3 Hux. OOpasipl HEOPraHMYECKHX IMOJIMMEPOB (cepa
TUTACTHUYECKAs!, KBapLl, OKCU ATFOMUHUS, IIPUPOJIHBIE AIFOMOCHUIIMKATHI). Moeh MOJIIPHOTO
oObema ra3oB. Tpu arperatHbix cOCTOSIHHS BOAbl. OOpa3Iibl HAKUIK B YalHUKE U TpyOax
LEHTPAJILHOTO OTOIUIEHHs. JKeCTKOCTh BOJIbI M CIOCOOBI e ycTpaHeHust. [Ipubophl Ha KUIAKMX
kpuctamax. OOpasibl pa3IMuHBIX TUCIIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3H, a’p0o30J1ei, reiei u
3osei. Koarymsanus. Cunepesuc. Oddexr Tunnans.

JIaGopaTOopHbIE OMBITHI:

Neo 2. Onpenenenue Tuna KpUCTALTMYECKONW PEIIETKH BELIECTBA U OMMCAHUE €r0 CBOMCTB.



Ne 3. O3HakoMIIEHHE € KOJUIEKLIHEN TIOJTMMEPOB: IUIACTMACC M BOJIOKOH U U3JENINN U3 HUX.

No 4. VicipiTaHu€e BOJIbI HAa )KE€CTKOCTh. Y CTPAHEHHE KECTKOCTH BOJIBI.

Ne 5. O3HakoMIIeHNE ¢ MUHEPATIbHBIMU BOJIAMHU.

Ne6. O3HakoMIIEHHE C JUCTIEPCHBIMU CUCTEMaMU.

[IpakTuyeckne pabOTHI:

Ne 1. Ilonydyenue, cobupaHue U pacrio3HaBaHUE T'a30B.

Tema 3 Xummnueckue peaxkiuu (104) Peakunu, umymiye 6e3 H3MEHEHUS! COCTaBa BEIIECTB.
AnnoTponus ¥ aJUIOTPOIIHbIE BUAOU3MEHEeHU. [[pruunHbI anyoTponuu Ha NpuMepe MOAUPUKALUI
KHCcIopoa, yriiepona u ¢pochopa. O30H, ero OHOJIOTHIECKAS POJIb.

N3omeps! 1 nzomepusi.

Peakuuu, uaymue ¢ "3BMEHEHHEM COcTaBa BellecTB. Peakiiny coelnHeHus, pa3oKeHus, 3aMellleHus
1 0OMeHa B HEOPraHUYECKON M OPTaHMYECKOM XUMHUHU. Peakinu 3K30- U SHI0TEPMUUYECKHE.
TemoBoil 3¢ (hekT XMMHUUEeCKON peakIi U TEPMOXUMHUYECKUE ypaBHEHUs. Peakiiuu ropenus, Kak
YaCTHBIN CITydall K30 TEPMHYECKUX PEAKIIUM.

CkopocTth xuMHuueckoi peakiini. CKOpoCcTh XMMUYECKOM peaklnu. 3aBUCUMOCTbh CKOPOCTHU
XUMHMUYECKOHN peaklMy OT MPUPObl PearupyroliuX BEIIeCTB, KOHIEHTPALUHU, TEMIIEPaTyphl,
IJIOLIA/IM MMOBEPXHOCTU CONPUKOCHOBEHHUS U KaTanu3aropa. Peakuun roMo- 1 reTeporeHHbIe.
[TonsiTHe o kaTanuse U karaauzaTopax. GepMeHTh Kak OMOJIOTHYECKUE KaTalu3aTophl,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHMUSL.

ObpaTumocTh xuMHUecKuX peakiuil. HeoOpatumblie 1 06paTUMble XUMHUYECKHE PEaKIUU.
CocTosiHME XMMHUYECKOTO paBHOBECHUS JJIsl 0OpaTUMbIX XUMHUYECKUX peakuuid. CriocoObl cMeIIeHus
XMMHUYECKOTO PaBHOBECHS Ha IpUMepe chHTe3a ammuaka. [loHaTue 00 OCHOBHBIX Hay4YHBIX
MPUHIMIAX TPOU3BOACTBA HAa IPUMEPE CUHTE3a aMMHUaKa UM CEPHON KUCIIOTHI.

Ponb Bogbl B xMuueckoi peakiuu. MictTuHHbBIE pacTBOpBI. PacTBOpUMOCTS M Kitaccudukaus
BEILIECTB 10 ’TOMY IIPU3HAKY: PACTBOPUMBIE, MAIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DIEKTPOIUTHI U HEANEKTPOJIUTHL. DIIEKTPOIUTHYECKas Aucconuanus. KnuciaoTsl, OCHOBaHUS U COJIU
C TOYKH 3PEHUSI TEOPUH AEKTPOJIUTUYECKON AUCCOLIHALINH.

XHWMHUYECKUE CBOMCTBA BOJBI: B3aUMOJECHCTBHE C METANIAMH, OCHOBHBIMHU U KUCIOTHBIMU
OKCHJaMHU, pa3jioKeHHe U 00pa3oBaHKUe KpUCTaIOTuApaToB. Peakiuu ruapaTaiiii B OpraHun4ecKoi
XUMUHU.

['uaponu3 opraHuYecKuX ¥ HEOPraHUIECKUX coemuHeHni. HeoOparumbiii ruapoan3. O0paTuMbii
TUJIPOJIA3 COJICH.

['maponu3 opraHnYecKuX COEIMHEHNUN U €ro MPAKTUYECKOE 3HAUEHHE ISl TIOJTyYEHUs THAPOIU3HOTO
cnupTa u MblIa. buonoruueckas poib THAPOIM3a B INIACTHYECKOM M SHEPreTUYeCKOM 0OMeHe
BEILIECTB 1 SHEPTUU B KIIETKE.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC peaknu. CTeneHb okuciaeHus. OnpeneneHue CTerneHu
okucieHus o gopmyne coeaunenus. [lonstue 00 OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.
OK#HCIIeHHE U BOCCTAaHOBJICHUE, OKUCIUTENb U BoccTaHOBUTENb. P/K-IIpumenenue OBP na
npeonpusmusx 0o1acmu.

DneKkTpoan3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MTPOLIECC. DIEKTPOIIU3
pacIuiaBoB U pacTBOPOB Ha IpuMepe xiopuaa HaTpus. [IpakTuueckoe NpuMeHEHHe 3IEKTPOIIn3a.
DNEKTPOIUTUYECKOE TOTYIEHUE ATFOMUHUS.

HemoHctparmu. [IpeBparenue kpacHoro ¢ocdopa B 6emnbiit. O30HaTop. Moaenu MoJieKys1 H-OyTaHa
1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPO/bI BELIECTB HA MPUMEPE B3aUMOAECHCTBUS
PacTBOPOB PA3NMYHBIX KUCJIOT OJJMHAKOBOM KOHIIEHTPALIUK C OAMHAKOBBIMU T'PaHyJaMU LIMHKA U
B3aMMO/ICHCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJIIIOB (MarHusl, IIMHKA, kKeJe3a) C COISHOM
KUCIOTON. B3aumozelicTBue pacTBOPOB CEpHON KUCIOTHI C PACTBOPAMH THOCYIIb(aTa HaTpHs
pa3IMYHON KOHIIEHTpALMK U TemnepaTypsl. Mozens kunsiero cios. Pasinoskenue nepokcuaa
BOJIOPO/Ia C MMOMOIIIBIO KaTanu3aropa (okcuaa mapranua (IV)) u karan a3sl CbIporo Msca M ChIporo
kaptogens. [Ipumepsl HeoOOpaTUMBIX peaKIU, HIYIIUX C 00pa30BaHUEM OCAJIKa, T'a3a WK BOJIBL.
BzaumoneiictBue nmutust u Hatpus ¢ Bogoi. [lomyuenue okcuna docdopa (V) u pacTBOpeHHUE €ro B
BOJIE; UCIIBITAHNE TOIYYEHHOTO pacTBopa JakMycoM. O0pa3iibl KpUCcTaioruiparos. Mcnbsitanue
PacTBOPOB JIEKTPOJIUTOB U HERJIEKTPOJIUTOB HA IPEAMET TUCCOLMALNN. 3aBUCUMOCTb CTEIIEHU
AIIEKTPOIUTUYECKOM TUCCOIMAIINY YKCYCHOM KHCIOTHI OT pa30aBieHus pactBopa. ['maposims
KapOua xkanpius. [ uaponms kapOOHATOB MIETOYHBIX METANIOB U HUTPATOB IIMHKA Wi cBUHIA ().
[Tonmyuenue Mbuna. [IpocTeimme OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU: B3AUMOACHCTBHE



IMHKA C COJITHOM KHCIIOTOH | kKene3a ¢ pactBopoM cynbdara menu (I1). Moaens anekrponusepa.
Monenb 31eKTpOIU3HON BaHHBI 715 TIOJTY4YEHUSI aJTFOMUHUS.

JIabopaTopHBIE OMBITHI:

Ne 7. Peakuus 3aMeieHUst MEAU JKEJIE30M B paCTBOPE MEAHOTO KyIIOpOCa.

Ne 8. Peakiuu, uaymime ¢ oOpa3oBaHUEM 0CajIKa, Ta3a U BOJBbI.

Ne 9. Tlonydyenue kuciIopoaa pa3aokKeHUEM MIEPOKCHIA BOAOPOa C MOMOLIBIO0 OKCH/Ia MapraHia
(IV) u xaTasasbl CbIpOro KapToQers.

Ne 10. INosyuenne Bo1opoia B3aUMOICUCTBUEM KUCIOTHI C IIAHKOM.

Neo 11. Paznnusble citydan THAPOIIU3a COJICH.

Tewma 4. BemectBa u ux cBorictsa (94) Merasuisl. BzanmoaeiicTBie MeTaioB ¢ HEMETaNIaMH
(x710poM, cepoit U KHUCIOpoI0M). B3anMoaeiicTBrE IIENOYHBIX U MIEIOYHO3EMENTBHBIX METAJIJIOB C
BOJIOM. DIEKTPOXUMUYECKUN Pl HATPSDKEHU METallioB. B3anmoielicTBre METAIITIOB C
pacTBOpaMu KHUCIIOT U cojieil. AmoMuHOoTepMusl. B3anuMoieiicTBre HaTpus ¢ TAaHOJIOM U (PEHOJIOM.
Koppo3zus meraimos. [ToHSITHE O XUMHYECKOW U SJEKTPOXUMHUYECKON KOPPO3UH METAIIOB.
Crioco0pl 3amuTh METaLIOB OT Koppo3uu. P/K-3uaxomemeo ¢ memooamu 3awumol memanios om
KOpPO3UU, NPUMEHAeMbIMU Ha OIudcatiuem npeonpusimuu.

Hemerannel, CpaBHUTENbHAS XapaKTEPUCTHKA FAJION€HOB KaK Han0oJiee TUIMYHBIX MPeCTaBUTENeH
HemetaiioB. P/K-Ilpumenenue cepvi ha npeonpusmusx necoxumuu 8 Apxaneenbckoti

obaacmu. OKUCIUTETbHBIE CBOIICTBA HEMETAJNIOB (B3aUMO/IEHCTBUE C METaNIaMU M BOJIOPOJIOM).
BoccranoBuTtensHbIe CBOIICTBA HEMETAIOB (B3aUMOJIEHCTBHUE C 00JIee SIIEKTPOOTPULIATEIbHBIMU
HEMeTaJlJIaMH U CJIOKHBIMU BEUIECTBAMHU-OKUCIUTEISIMU ).

Kucnotsl Heopranndeckue u oprannueckue. Knaccuduxanus kucnor. XumMuuecknue cBoicTBa
KHCJIOT: B3aUMO/ICHCTBUE C METaJlllaMH, OKCUJIJaMU METAJUIOB, THPOKCUIAMHU METAJUIOB, COJISIMH,
cnupTamu (peakius stepudukannun). OcoOble CBOMCTBA a30THON M KOHIIEHTPUPOBAHHON CEPHOM
KHCIIOTHI.

OcHoBaHus HeOpraHmu4eckue u oprannyeckue.OCHOBaHUsA, UX KiacCUpUKaus. XUMHUUECKHe
CBOWCTBA OCHOBAHUI: B3aUMOJICHCTBUE C KUCIOTAMH, KUCIOTHBIMU OKCUJAMU U COJISIMH.
PaznoxxeHne HepacTBOPUMBIX OCHOBaHUH.

Comu. Knaccudukarus coieid: cpeiHue, KUCIbIe 1 OCHOBHBIC. XUMHYECKHE CBOMCTBA COJICH:
B3aMMOJICIICTBHE C KUCIOTaMHU, LI€JI0YaMH, METAJUIAMH U cosiMu. [IpeacraBurenu comneit u ux
3HaveHHe. XJIOPHI HATPHs, KapOoHAT Kanbiusl, Gocdar Kaubus (CpeaIHUue COJIN); THAPOKAPOOHATHI
HaTpHsl 1 aMMOHUS (KUCIIBIE COJIN); TUpokcokapOonat meau (1) — Mamaxut (ocHOBHAs COJIb).
KauecTBeHHbIE peakiiy Ha XJIOPUI-, Cyab(har-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUSI, KATUOHBI
xenesa (I1) u (I1I).

['eneTnyeckas cBsI3b MEXKYy KJIaCCaMH HEOPraHMYECKUX U OpraHuyecKux coeauHenuil. [lonsrue o
T€HETUYECKOM CBA3U M F'€HETUUECKUX psiaax. ['eHeTnueckuil psa Metaiia. ['eHeTuueckuil pss
HeMmeTaa. OCOOEHHOCTH T'€HETHUECKOTO Psijia B OPraHUYECKON XUMUH.

Hemonctparmu. Komnekuus o6pa3ioB MeTauioB. BzanMoeiicTBre HaTpusi U CypbMBI C XJIOPOM,
xenes3a ¢ cepoid. ['opeHne Maraus u alfoMUHUSA B KMCIIOpoie. B3aumoaeiicTBre MEI0YHO3EMENbHbBIX
METAJUIOB C BOJIOM. B3anmoielicTBre HATPUs € 3TAHOJIOM, IIUHKA C YKCYCHOM KUCIOTOM.
AmoMuHOTEepMUs. B3anmoaeiicTBue Meiu ¢ KOHUEHTPUPOBAHHON a30THOM KUCIOTOM. Pe3ynbrarsl
KOPPO3HH METAJUIOB B 3aBUCHUMOCTH OT YCIIOBUH ee nmpoTekanus. Koinekius o6pa31ioB HeMeTallIoB.
BsaumoneiicTBue XJ10pHOI BOABI C pacTBOpoM Opomuia (noauaa) kamus. Komekiust mpupoHbIX
OpraHnyYecKux KUcIoT. PazbaBrnenne KOHIIEHTPUPOBAHHOW CEpHOM KUCIOTHL. B3anmoseiicTBue
KOHIICHTPUPOBAHHON CEPHON KUCIIOTHI C caXxapoM, LEJIII0JI0301 1 Meibo. OOpa3ibl MPUPOAHBIX
MUHEPAJIOB, COACPIKAIINX XJIOPH HATpUs, KapOoHAT Kanblus, hocdar Kanblus u
ruapokcokap6onat meau (II). OOpa3ipl MUIIEBBIX MPOAYKTOB, COACPKAIIMUX THUAPOKAPOOHATHI
HATpUSI © aMMOHHSI, X CITIOCOOHOCTD K Pa3jioKEHHIO MPU HarpeBaHuu. ["amieHue coapl yKCycoMm.
KaudecTtBeHHBIE peakIIMi HAa KATUOHBI U AaHUOHBI.

JIaGopaTopHBIE OMBITHI:

Ne 12. UcnibiTaHue pacTBOPOB KUCIIOT, OCHOBAHUN U COJIE UHIUKATOPAMHU.

Ne 13. TlonydeHnue u cBOICTBa HEPACTBOPUMBIX OCHOBAHM.

Ne 14. 'maponu3 XJI0pUI0B U allETATOB IIETOYHBIX METAILJIOB.

Ne 15. O3nakomIIeHHE C KOJUTEKIUSME: a) METaIoB; 0) HEMETAJIOB; B) KUCJIOT; T') OCHOBAaHUM; JT)
MUHEPAIOB 1 OMOJIOTUYECKHX MAaTEPUAIOB, COACPIKAIINX HEKOTOPBIE COJIH.

[IpakTuyeckue pabOTHI:



No2. XuMH4UeCKIE CBOMCTBA KUCIIOT.
[IpakTuyeckue paboOTHI:
Ne 3. Pacrio3HaBaHue BELIECTB.
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