Hpuaoxenue k OOII COO (®PI'OC) «I'umHa3un «AIbOEPTHHA

Pabouas mporpamma mo xumun ansa 10-11 kimaccoB cocTaBieHa Ha OCHOBE
@denepanbHOr0 TOCYJIAPCTBEHHOIO  00pa30oBaTENbHOIO CTAHAApPTA  CPEIHETO
o01ero oOpa3oBaHusI.

Ilnanupyembie pe3yabTaTbl OCBOCHHMS OOYYAKIIMMHCH OCHOBHOM
o0pa3oBaTeJibHOI MPOrpaMMbI CpeIHero o0uero 00pasoBanmsi

Ilianupyembie JMYHOCTHBIC pe3yabTarbl ocBoeHus OOII (10 u 11
Kjaccebl) JIMYHOCTHBIE pe3yJabTarbl B cepe OTHOLIEHHMH 00y4Yaroluxcs:i K
cede, K CBOEeMY 3/10pPOBbIO, K NIO3HAHMIO ce0s:

JIMYHOCTHBIC PE3VIIBTAThI O6V‘-I€HI/I$I

OOydeHne XUMMUU B CpEAHEN 1IKOJIe Ha 0a30BOM ypOBHE IO JaHHOMY KypCy
CHOCOOCTBYET  JOCTHIKEHHIO  OOYYalOIMMHUCSA  CHEIYIOIIMX  JIMYHOCTHBIX
pE3yNIbTaTOB:

UyBcTBa TOpAOCTH 3a POCCHUHCKYI0 XMMHMUYECKYI0 HAyKy U OCO3HAHME
POCCHICKON TpaXJTaHCKOW HJIEHTUYHOCTH — B IIEHHOCTHO-OPUEHTAIIMOHHOM
coepe;

Oco3HaBaTh HEOOXOAMMOCTh CBOEH IO3HABATEIbHOM JESATENBHOCTH MU
YMEHUE VYIOPABISATh €10, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHUIO Ha
MPOTSDKEHUH BCEH KU3HU; TIOHUMAaHNUE BaXKHOCTH HEMIPEPHIBHOTO 00pa30BaHUs KaK
(dakTopy ycnemHor npodecCUuoHaNIbHONM W OOIIECTBEHHOM NESITEIHbHOCTH; — B
MO3HaBaTebHON (KOTHUTUBHOM, MHTEIUICKTYyaJIbHOM) cdepe

['OTOBHOCTP K OCO3HAaHHOMY BBIOOpPY JajipHEHIIEH 00pa3oBaTEIbHON
TPACKTOPUH WU Cepbl MPOPECCHOHATHHON AEITETFHOCTH — B TPYAOBOH cdepe;

Hempusitue BpeaHBIX TpPHUBBIUEK (KypeHUs, YHOTPEOJICHUS aKOTOJISI H
HAapKOTHKOB) Ha OCHOBE 3HAHUH O TOKCMYECKOM M HApKOTHYECKOM JIEHCTBUU
BEILIECTB — B cepe 3/10poBhecOepekeHrs U 0€30MacHOTo 00pas3a KU3HHU;

MeTaHDCI[MeTHI)IMI/I PE3vyJabTaTaMH OCBOCHHS BBIINIYCKHHKAMHU CDGI[HGI\/'I

IIKOJIbI KYPCa XUMHUH ABJIAIOTCA:




WCITOJIb30BAHUE OCHOBHBIX METOJOB IO3HAHMS (ONpEeTIeHe UCTOYHHUKOB
y4ueOHON W HaydHOU WH(OPMAIHMH, TIOJyYeHHE dTol mHpOopMaIuu, e€ aHanmmu3, U
YMO3AKJIFOUEHHUSI Ha €r0 OCHOBE, U3TOTOBJIEHUE U MPE3eHTAUsl UHPOPMALMOHHOTO
MPOJYKTa; TPOBEICHUE DHKCIIEPUMEHTa, B TOM 4YHUCIE U B MpPOLECCE
UCCIIEIOBATENbCKON  JESATENIBHOCTH, MOJEIMPOBAHUE M3YyYaeMbIX OOBEKTOB,
HaOJIIOJICHUE 3a HUMH, UX U3MEpEeHue, (pukcamus pe3yibTaToB) U UX NPUMEHEHHUE
JUTSl IOHWMAHHUSI Pa3JIMYHBIX CTOPOH OKPYXKAIOIEl JEHCTBUTEIBHOCTH;

BJIa/ICHUE OCHOBHBIMHU MHTEIJIEKTYaJbHBIMU ONEPALUSAMHU (aHAIU3 U CUHTES,
CpaBHEHHUE U CUCTEMaTHU3alMsl, 0000IIEHNEe U KOHKpETH3alusl, KIacCUPUKaLUs U
MOMCK aHAJIOTOB, BBISIBJIICHWE MPUYMHHO-CIEACTBEHHBIX CBS3ed, (DOpMYIHMpOBKA
TUIOTE3, UX IPOBEPKa U POPMYJIUPOBKA BHIBOJOB);

MO3HAaHWE OOBEKTOB OKPYXAIOLIEr0O MHpa B IUIAHE BOCXOXKACHHUS OT
abCTPaKTHOrO K KOHKPETHOMY (0T OOLIET0 Yepe3 4aCTHOE K EAUHUYHOMY);

CHOCOOHOCTh BBIABUTaTh UJIEU U HAXOJAUTh CPEACTBA, HEOOXOAUMBIE IS UX
JOCTUKEHUS;

yMeHHe (QOpMyJIMpOBaTh LEIM U ONpEeAeNaTh 3aJadyd B  CBOEH
MO3HABATEJIbHON JIEATEIbHOCTH, ONPEENSATh CPEACTBA ISl JOCTHXKEHHS LEeel u
peuieHus 3a1ay;

ONpENeNsATh pa3HOOOpa3Hble HCTOYHUKHM  IOJY4YEHHUS  HEO0OXOIUMOM
XUMUYECKON MH(pOpMAaIMK, YCTAaHOBJIEHUE COOTBETCTBUSL COAEpKaHUA U (HOPMBI
npecTaBiIeHUs HH()OPMALIMOHHOTO MPOAYKTa ayAUTOPUH;

YMEHUE TMPOJYKTUBHO OOIIATbCd M B3aMMOJCHCTBOBAaTH B Ipollecce
COBMECTHOM  JIESTENIbHOCTH, YyYWUTHIBATh  MO3UIMHM  JIPYTUX  YYaCTHUKOB
nesTenbHOCTH, 3 (PEKTUBHO pa3pemaTh KOH(PIUKTHI;

TOTOBHOCTh K KOMMYHHUKAIMM (IIPEICTaBIATh pPE3yJbTaThl COOCTBEHHOM
MO3HABATEIbHON  JAESITENBbHOCTH,  CHBIIATh W CAylmaThb  OIIOHEHTOB,
KOPPEKTUPOBATH COOCTBEHHYIO MTO3UIIHIO);

YMEHHE HCII0JIb30BATh CPENCTBA MH(POPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX
texHosoruii (naiee — HMKT) B pemeHnn KOrHUTHBHBIX, KOMMYHHKAaTHUBHBIX U

OpraHU3alMOHHBLIX 3aaad C CO6JII-O,ZICHI/ICM TpC6OBaHPIﬁ S9PrOHOMHKH, TCXHHKH



0€30MacHOCTH, TUTHEHBI, PECypcoCcOepeKeHHs, TPABOBBIX M ITHUYECKUX HOPM,
HOPM UH(OpPMaLIMOHHOW 0€30MaCHOCTH;

BJIAJICHUE S3BIKOBBIMH CPEACTBAMHU, B TOM YHUCJIE U S3bIKOM XUMHH —
YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PCHHS, HCIIOJIh30BaTh
aJICKBAaTHBIE SI3bIKOBBIC CPE/ICTBA, B TOM YHCJIE U CUMBOJIbHBIE (XUMUYECKUE 3HAKH,
(hopMyJIbl U ypaBHEHHUS).

[IpenmeTHRIMU peE3yJbTaTaMH W3Y4YEHUS XUMHH Ha 0a30BOM YpOBHE Ha
CTYIIEHH CpPEJHEro 00I11ero 00pa3oBaHus SBJISIOTCS CIEAYIONINE PE3yIbTaThl.

B no3naBatensHOI chepe:

3HaHWE (IOHUMAaHWE) TEPMHUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIIMX TECOPHMA
Kypca OpraHu4ecKou U 0011Iel XUuMHUU;

yMeHHE HaO0NaTh, OMHUCHIBaTh, (PUKCHPOBATH pe3yJabTaThl W JCNaTh
BBIBOJIbI HA OCHOBE JIEMOHCTPAIMOHHBIX M CaMOCTOSITENIbHO TPOBEAEHHBIX
AKCIIEPUMEHTOB, UCIOJIB3YA JUIsl 3TOTO POJHON (PYCCKUM WIIM MHOM) A3BIK U S3BIK
XUMUH;

yMEHUE KJIACCU(PUIIUPOBATh XMUMHYECKUE DJIEMEHTHI, MPOCTHIC BEIIECTBA,
HEOPTaHWYECKUE U OPTaHUYCCKUE COCTMHCHUS, XUMUUIECKHE TTPOIIECCHI;

YMEHHUE XapaKTepu30BaTh OOIIME CBONCTBA, IMOJIY4YEHHUE U NPUMEHECHHE
M3YYEHHBIX KJIACChI HEOPTAHMUYECKNX W OPTaHMYECKUX BEIIECTB U WX BAKHEHIIMX
MPEJICTABUTEIICH;

OMMKCHIBATh KOHKPETHBIC XUMHUYECKUE PEAKIINH, YCIOBUS UX MPOBEACHUS U
YIPABJICHUS XUMHUCCKHUMH TIPOIIECCAMU;

YMEHUE TIPOBOJIUTH CAMOCTOSATEIbHBIH XHMHYCCKHH OJKCIEPUMEHT M
HaOMIOAaTh JEMOHCTPAIMOHHBIM JKCIEPUMEHT, (UKCHUPOBATH pE3yJabTaThl |
JIeaTh BBIBOJIBI M 3aKJITIOUEHUS 10 pe3yJIbTaTaM;

MPOTHO3UPOBATh CBOWCTBA HEM3YYCHHBIX BEIIECTB MO AHAJIOTHH CO
CBOMCTBAMHU M3YUYEHHBIX HA OCHOBE 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEH;

ONpENENsATh HUCTOYHUKM XMMHUYECKOW uHPOpMalMH, MOoay4daTb €€,
MPOBOJIUTH aHAJIN3, U3TOTABIMBATH WH(GOPMAITMOHHBIA TPOIYKT M TPEICTABISATH

ero;



yMETh TOJIb30BAaThCA  OOSI3aTE€NIbHBIMH  CIIPABOYHBIMU ~ MaTepHUaJaMU:
[lepuonnueckoii cucreMor XuMuueckux 3yeMeHToB J[. M. MenaeneeBa, Tabnuuein
PaCTBOPUMOCTH, DSJIEKTPOXUMHYECKUM PSIIOM HANPSHKEHUH METAIOB, PSAOM
3JIEKTPOOTPULIATEIBHOCTH — JIJII XapPAKTEPUCTUKU CTPOCHUS, COCTaBA U CBOMCTB
aTOMOB XMMHUYECKHUX 3JIeMEHTOB [—IV nepnonoB n 00pa30BaHHBIX UMM MPOCTHIX
U CJIOKHBIX BEILIECTB;

YCTAHOBJIEHHE 3aBUCMMOCTH CBOMCTB M TPHUMEHECHUS BaXKHEHIINX
OPraHUYECKUX COCAUHEHUM OT HUX XHUMHUYECKOIO CTPOCHMS, B TOM YHUCIE U
00YCIIOBJICHHBIX XapaKTEPOM ATOTO CTPOECHUs (MpeIebHBIM WA HENPEICIbHBIM)
Y HaJIMuueM (PyHKIMOHAJIbHBIX TPYIIIL;

MO/JICIIMPOBAHUE MOJIEKYJI HEOPTaHUYECKUX U OPIraHUYECKUX BEIIECTB;

MMOHMMAHHE XHWMHUYECKOM KApPTHUHBI MHpa KaK HEOThEMIIEMOM YacTH
LEJIOCTHON HAYYHOU KapTUHBI MUpAa.

B 1uenHocTHO-opueHTanMoOHHON chepe — QopmupoBaHue COOCTBEHHOM
MO3UIIUM TIPU OLIEHKE TMOCJIEACTBUM IS OKPYXKAIOWIEH Cpeabl IESITEIbHOCTH
YeJI0BEKa, CBA3AHHOU C TPOU3BOJICTBOM U MEPepabOTKON XUMHUECKUX MPOIYKTOB;

B tpynoBoii chepe — npoBeneHre XUMUYECKOTO KCIIEPUMEHTA; Pa3BUTHE
HaBBIKOB Y4€OHOM, MPOEKTHO-UCCIIEI0BATEILCKON U TBOPUECKON JEATETbHOCTH
MIPY BBITIOJTHEHUW WHIUBUAYAJIBHOTO MPOEKTa N0 XUMUH;

Teopusa cmpoenus opzanuueckux coeounenuii A. M. Bymnepoea.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue geuyecmea: NPUpooHule,
uckyccmeentule u cunmemuydecxkue. OcobeHHOCmMU cOCMasa u cmpoeHUs.
opeanuyeckux eewjecms. Bumanusm u eco kpax. Ilonamue 06 yeneeooopodax.
OcCHOBHBIE N0JIOKEHHUSI TEOPUHM XUMHYECKOro crpoenusi byrieposa.
BanentHoctb. CTpykTypHBIE (hOPMYIIBI — MOJHBIE U COKpaléHHbie. [IpocThie
(omuHapHBIE) U KpaTHBIE (IBOWHBIE U TPOMHBIE) CBSA3U. MI30Mephl U nu3oMepus.
B3auMHOe BIMsSIHME aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. Hexkotopsie 001111Me XUMUYECKUE CBOMCTBA OPraHUYECKUX
BEIIECTB: MX TOPEHUE, IUIaBJICHUE U o0yruBanue. Mojenu (1mapocTepKHEBbIE U

00BEMHBIE) MOJIEKYJT OPTaHUYECKUX COSIMHEHUHN pa3HbIX KiaccoB. OnpeneneHue



AIIEMEHTHOTO COCTaBa OPTaHUYECKUX COCTMHCHHM.
Jlabopamopnuie onvimot. VI3roTOBIEHNE MOJIEIIEN OPraHUYECKUX COCAUHECHUMN.

B cdepe 3m0poBoro obpaza xu3HH — COOJIIOACHUE TTPaBUIT O€30ITaCHOTO
oOparieHus ¢ BeIecTBaMu, MaTepruajiaMy; OKa3aHUE TIEPBON MTOMOIIN TTPU
OTPaBJICHUSAX, 0’KOTAX U TPaBMaX, MOJYYCHHBIX B PE3YJIbTATE HAPYIICHUS PABUII
TEXHUKU 0€301aCHOCTH MpHU padboTe ¢ BellecTBaMU U J1a00PaTOPHBIM

000py10BaHUEM.

COAEPKAHUE ITPOI'PAMMBI YYHEBHOI'O KYPCA 10 kiacc

YriieBoa0opoabl M UX NPUPOAHBIE HCTOYHUKH

IIpenenbHbIe yriieBoaopoasl. Ajikanbl. OnpeneneHue. ['oMonornyeckuii
psa aKaHOB M ero oomas Gopmyna. CTpyKTypHas U30MepUs YIIIEPOIHOM LIETH.
Panukainel. HoMeHK1aTypa ankaHoB. XMMUYECKHE CBOWCTBA aJIKAHOB: TOPEHUE,
peakuuu 3aMenieHys (raloreHUPOBaHUE), PEaKUsl Pa3JIOKEHUSI METaHA, PEaKIUs
JNETUAPUPOBAHUS ITAHA.

HenpenenabHbie yriieBoA0poabl. AjJIKeHbl. DTWIeH. [oMonoruueckuii ps
ankeHoB. Homenknarypa. CtpykrypHas uzomepus. [I[poMbIuIeHHOE OTydYeHUE
AJIKEHOB: KPEKHUHI U JIETUIPUPOBAHUE AJTKAHOB. Peakuys neruaparauuy 3TaHoa,
KaK JJabOpaTopHBIi crloco0 MOTy4YeHUs 3TUIeHa. Peakiuu npucoenHeHus:
TUAPATALMSA, THAPOTAIOTEHUPOBAHNE, TAJJOTEHUPOBAHNE, IOJTUMEPU3ALUN.
[TpaBuino MapkoBHuKOBa. OkuciieHHe ankeHOB. KauecTBeHHbIE peakiiuy Ha
HETIPEJEIbHBIE YIIIEBOAOPOBI.

Aaxaauensl. Kayuykn. Homenknarypa. ConpsixéHHble TueHbl. byTaaneH-
1,3, n3onpen. Peaknms JlebeneBa. Peakumu nprcoeTMHCHUS allKaIMCHOB.
Kayuyku: HaTtypanbHbIi, cuHTeTUYECKHE (OyTaIueHOBbII, H30TPEHOBBII).
Bynkanuzanus kayuyka. Pesuna. D60HHUT.

Aaxunbl. O011as XapaKTepUCTHKa TOMOJI0ruueckoro psaa. Crnocoobl
oOpa3oBaHus Ha3BaHUM aTKMHOB. XMMUYECKHE CBOMCTBA alleTUJIEHA: TOPEHUE,

pe€aKuuu MPpUCOCANHCHUA: TUAPOTAJIOTCHUPOBAHUC, TAJIOTCHUPOBAHUC, TUAPATALUA



(peakuus Kyueposa), — ero noinydeHue U NpuMeHeHne. BUHMWIXI0pUI U ero
ITOJIMMEPHU3ALMSA B ITOJTUXJIOPBUHUIL

Apenbl. beH301, Kak IpeIcTaBUTeNb ApOMAaTHYECKUX YIIIEBOAOPOIOB.
CTtpoeHue ero MOJEKYJbl U CBOMCTBA (PU3UUECKUE U XUMHUYECKHE CBOMCTBA!
TOpPEHHE, PEAKIUHU 3aMEIIEHUs] — raJoreHUpOBaHue, HUTpoBaHue. [lonyuenue n
NpUMEHEHUe OeH30a.

IIpupoansIii 1 nonyTHbIN ra3el. CocraB npupoaHoro rasa. Ero
HaxoxaeHue B npupozne. [IpenmyinecTsa npupoaHOro ra3a Kak TOIUIMBA.
Xumuueckasi nepepadoTka NpUpPOJHOTO raza: KoHBepcus, nupoiaun3. CuHre3-ra3 u
€ro IPUMEHEHHUE.

[TormyTHbIE Ta3bl, uX cocTaB. [lepepaboTka MOMyTHOTO raza Ha (PPaKIMU:
CyXOW ra3, IporaH-0OyTaHOBasi CMECh, Fa30BbIi OCH3UH.

Hed1b 1 ciocoobl e€é nepepadorku. CoctaB HeTH U €€ nepepadoTka:
NEeperoHKa, KpekuHr, pudopmunr. Hegrenpoaykrs! u ux noixydenue. [lonstue 06
OKTaHOBOM 4ucie. XUMHUYECKUE CIOCOOBI MOBBIIIEHUS KauecTBa OCH3MHA.

KaMeHnHblIi yrosib 1 ero nepepadorka. Kokcopanmue KaMeHHOTO YIJIS U €T0
IIPOJYKTHI: KOKCOBBIM I'a3, aMMHAa4Hasi BOJIa, KAMEHHOYTOJIbHASI CMOJIA, KOKC.
[Masudukanms kameHHoro ymist,/Jemoncmpayuu. TopeHre npeaeibHbIX U
HEIIPEJEIbHbIX YITIEBOAOPOIOB: METaHa, 3TaHa, alleTuieHa. KauecTBeHHbIe
peaKIMK Ha HETpeAeNIbHbIE YIIIEBOAOPObL: 00€CIBEUMBAHUE ITHIICHOM U
alleTUJIEHOM PacTBOPOB MEPMaHraHaTa Kajaus 1 OpoMHOM Bojbl. OTHOIIEHHE
OeH30J1a K 3TUM OKUCAUTENsIM. [leruaparanus stanona. ['maponus kapouna
kanbuus. Komnexkunn «Hedts u HepTenpoaykTb», «KaMeHHBIN yToiib U TPOIYKTHI
ero nepepabotkm», «Kayuykm». Kapra none3usix uckonaemoix PO.

Jlabopamopnuwie onvimul. O6HapYyXE€HUE MTPOYKTOB TOPEHHUS CBEYH.
HccenenoBanne CBOMCTB KaydyKOB.

Kuciiopoa- n azorcoaep:kanue oprannyecKkue cCoe{uHeHust

Oxnoaromusble ciupTthl. Onpenencnue. OyHKIUOHAIBHAS TUAPOKCUIIbHAS
rpymma. [oMonornaecknii psas NpeAaenbHbIX OHOATOMHBIX CIUPTOB. M30Mepust

noJIoKeHUs (PyHKIMOHATBHOM rpynnbl. BomopoaHas cBsi3b. XUMHUECKHUE CBOMCTBA



COUPTOB. AJbAeTuAHAs rpynna. Peakius srepudukaium, caoxHbie 3QUpHbI.
[Ipumenenue cnuptoB. J[efcTBUE METUIIOBOTO U 3THJIOBOTO CIIMPTOB HA OPTaHU3M
YEJI0BEKa.

MHoroaroMHble CIUPTHI. DTUICHIJIUKOIIb, KAK IIPEICTABUTEIb
JIByXaTOMHBIX U IJIMLEPUH, KaK IPEACTABUTENIb TPEXATOMHBIX CITUPTOB.
KauecTtBeHHas peakiyss Ha MHOTOATOMHBIE CIIUPTHI, KX CBOWCTBA, OJyYEHUE U
npuMeneHue. [lonsitue 06 antTudpusax.

®enou. CTpoeHue, NOTyYeHHE, CBOMCTBA U IPUMEHEHUE (eHoa.
KauecTBeHHbIe peakiuu Ha ¢eHoll. B3auMHoe BIMsIHUE aTOMOB B MOJIEKYJIE
(dbenona.

Aabaeruibl ¥ KeTOHbl. QOpMaNIbIETU]T U ALIETANIBIECTU/T, KAK
IIPEACTABUTENHN AJIBJAETUIOB, COCTAB UX MOJIEKY). DyHKIMOHAIbHAS
KapOoHWIbHas rpynna. KauecTBeHHble peakiiuy Ha anbjeruibl. CBOWCTBa,
NoJTyYyeHue U MpUMeHeHune popmanpaeruia u aneranbaeruia. Peakuun
MoJIMKOHAeHcauu s popmanbaeruaa. [lonarue o keToHax Ha MpUMepe aleToHa.

Kap6oHoBbIe KHCJIO0TBI. [ OMOJIOTHYECKU PsiT PEACITbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. JKupHble KApOOHOBBIE KHCIOTHl. XUMUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [loydenne u npuMeHeHne MypaBbUHON M YKCYCHOM KUCJIOT.

Caoxubie 3pupsl. Kupbl. Peakius stepudukanun. CloxHbie d3PUPHI.
XKupsl, ux coctaB ¥ ruApoOaN3 (KUCIOTHBIN U 11e04HoM). Mbuta. ['uapupoBanue
KHUPOB.

YraeBoabl. YiieBoasl. MoHocaxapuabl. [IF0KO3a Kak ajabAerua0CIUPT.
Cop6ut. MonouHokucioe u cnuptoBoe Opoxkenue. dotocunres. Jlucaxapupl.
Caxapo3a. [Tonucaxapuasl: Kpaxmal, LeJUII03a.

AMMHBI. AMUHOTpYyNIIa. AMHUHBI IPEAETBHBIE U apOMATUYECKUE. AHUIINH.
[Tonmyuenune amuHoB. Peaknys 3uHnHa. XuMUYECKUE CBOMCTBA U IPUMEHEHHE
aAMIUHOB.

AMMHOKHCJIOTBI. AMHUHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBOMCTBA, KaK

aM(OTEPHBIX OPTAHUYECKUX COCAUHEHUN. [ TUITNH, KaK MpeICTaBUTENb



aMUHOKHCIOT. [loiryyeHne nonuneTnioB peakiuyen noJdukonaeHcanuu. [loustue o
MENTUIHOU CBSI3H.

Bbeaxu. CtpoeHne MoseKyn OEIKOB: MepBUYHASI, BTOPUYHAS U TPETUUHAS
CTpYKTyphl. KauecTBeHHbIE peakiluy Ha OCIKU, UX TUAPOIU3, JICHATYpALUS U
ouosornueckue QyHKIIUH.

Jlemoncmpayuu. 1lonyueHue anpaeruoB OKACICHUEM CIIUPTOB.
KauectBeHHast peakiiysi Ha MHOTOATOMHbBIE CIIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTHU
¢deHoa B Bojie OT TemIeparyphl. B3aumoeicTBre ¢ OpoMHOM BOAOW U XJIOPHIOM
xene3a(lll), kak kauecTBeHHbIE peakiuu Ha (peHos. Peakiuu cepeOpsiHOTO 3epKana
U CO CBEXEMOIy4eHHBIM rugpokcuiom menu(ll) mpu narpeBanum, kak
Ka4eCTBEHHBIE PEeaKIUU Ha anbaeruabl. O0pas3ipl MypaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOM U CTEAPUHOBOM KHUCJIOT U UX PAaCTBOPUMOCTH B BOJIE.
AJbJIETUIHBIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX CIIMPTOB ITIFOKO3bI B PEAKIIUH
¢ runpokcuaom meau(ll). Unentudukamnus kpaxmana. KauecTBeHHbIE peakiiny Ha
OeJIKHU.

Jlabopamopnuie onvtmul. CpaBHEHUE CKOPOCTU UCTIAPESHUS BOJBI M ATAHOJA.
PacTBOprMOCTh muieprHa B BoJie. XUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI.
Omnpenenenue HENMPENETLHOCTH PACTUTEIHLHOTO Macia. nenTudukamus kpaxmania
B HEKOTOPBIX MPOAYKTaxX MUTAHUS. VI3rOTOBIIEHHE KpaxMaIbHOIO KIIecTepa.
N3rortoBienne Monenen MOJIEKYJI aMUHOB. I3roTroBneHne MOAEn MOJIEKYIIbI
[JIUIMHA.

Ilpakmuueckaa padoma. Vinentudukanus opraHu4eCcKuX COeTUHEHUM.

Oprannyeckasi XuMHs 1 00LIECTBO

buorexunoJiorus. Ilepuoas! e€ pazsurtus. Tpu HanpaBiaeHHs
OMOTEXHOJIOTUHU: TeHHasl (UJIM TeHETUYECKas) MHKEHEPHS;, KJICTOUHAsI MHKEHEPUS;
Ounonoruyeckast HH>keHepusl. [ eHeTnueckun MoauUIIMPOBAHHBIE OPTAHU3MBI
('MO) u Tpancrennas npoaykius. Kimonuposanue. UMMoOMIM30BaHHbBIC
(bepMeHTHI U UX MPUMEHEHHE.

Moaumepsl. Knaccuduxanus monumepos. VickyccTBEHHBIE TTOJTHMMEPHI:

IEJUTYJION/I, alleTaTHBIN MENIK, BUCKO3a, IieuiodaH.



CunreTn4yeckue nojumepsl. [lonumepuszanus 1 NOJIUKOHIEHCALIMS, KaK
criocoObI moyueHus nmomuMmepoB. CuaTteTnyeckue kayayku. [lomuctupon, Tedaon
Y TIOJTMBUHUIIXJIOPH]I, KaK PEACTaBUTENHU IU1acTMacc. CUHTETUYECKUE BOJIOKHA:
KalpoH, HAWUJIOH, KEBJIAp, JIABCAH.

Jemoncmpayuu. Komiexkuyu Kay4yKkoB, IJIaCTMAacC, CHHTETUYECKHUX
BOJIOKOH U U3JeJINI U3 HUX. @EepMEHTaTUBHOE Pa3IOKEHUE MEPOKCUIA BOJOPOIA C
MTOMOIIBIO KaTaJla3bl CBEKEHATEPTHIX MOPKOBH HIIA KapTOQes.

Jlabopamopnuie onvtmul. O3HAKOMJICHHUE C KOJUICKIMSIMU Kay4yKOB,
IUIACTMACC U BOJIOKOH.

Ilpakmuueckas paboma. Pacno3HaBaHuE IJIACTMACC U BOJIOKOH.

Ne Tema Kom- |JIP |IIP | O6oOmenune | KP | 3auer
BO
4acoB
Tema | IIpeamer 24 - - - - -
1. OpraHUYECKON XHUMUHU.

Teopus ctpoeHus
OpTraHUYECKUX

coequHeHu A. M.

byrneposa
Tema | YrineBoaopoabl U UX 124 2 - 1 1 -
2. MPUPOJIHBIC

UCTOYHUKH
Tema | Kucnopon- u 14 4 7 1 1 1 -
3 a30TcoepIKaIIe

OpraHUYECKHE

COCTMHCHUS
Tema | ickyccTBeHHBIE 1 54 - 1 1 - -
4 CHHTETHYECKHE

IIOJIMMEPBI




Peseps 24

Uroro: 35 9 2 0 2 0
No Konauuecmeo
n/n | Tema uacos
10 KUIIACC
1 |IlepBoHayajibHbIE MOHATHS OPrAHNYECKOH XMMUM. 5 yacos
[Ipenmer opraHnyecKON XUMUH. 1
TXC A M.
bytnepoga. 2
Knaccuduxkaius u HoMeHKIaTypa OpraHu4eCKux
COCIMHEHNH. 1
N3omepus B oprannueckor xumuu. Buasl nzomepuu. Bxoanou
KOHTPOJIb. 1
2 | ¥YriieBoaopoabl. 11 yacoB
[IpuponHble MCTOYHUKHU YTIIEBOAOPOIOB: MPUPOJHBIA Ta3 U
HEDTh. 2
[IpoxyKTsl HX
nepepaboTKu.
Anxanvi. Meman: CTpoeHHE, HOMEHKJIATypa, W30MEPHUS,
MOJTIyYEHHE, 1
dbuznyecKre 1 XUMUIECKHE
CBOWCTBA.
Anxenvl. Imunen: CTpOCHHE, HOMEHKIIATypa, U30MEpUs,
IIOJIyYEHHE, 1
buznYecKre 1 XUMUYECKHE
CBONCTBA.
Anxaouenvl. bymaouenwl: CTpOCHHE,HOMEHKIIATYpa,N30MePHs, 1




noJiyueHue, (U3MYECKHe W XUMHUYECKHE CBOMCTBA.
CHUHTETUYECKHE

Kay4yKH U pE3UHA.

Ankunsl. Ayemunen. CTpOCHHE, HOMEHKIIATypa, U30MEpHs,

MOJTyYeHHUe, 1
bu3nUecKue 1 XUMUYECKHE

CBOWCTBA.

Apenvi. benzon: CTpO€HHWE, HOMEHKIATypa, H30MEpHS,
MOJy4YECHUE, 1
dbuznyecKre 1 XUMUYECKUE

CBONCTBA.

Pemenue 3aay Ha HaXOXACHUE POPMYIT

YTJIEBOJIOPOJIOB. 2
O06o00uIeHne U cucTeMaTu3alys 3HaHUH 110 TeME. 1
KounrpoasHas padora Ne 1 no teme

«YTI€BOIOPOIBI». 1
Kucsopoacoaep:kamnue oprannyeckue

COeIMHEeHM . 11 yacoB
Cnupmpel. CTpOEHUE, HOMEHKIATypa, HW30MepHus,
KJ1accudukanus, 1
nojyuyeHue, Pu3nuecKkue U XuMHIECKUe

CBOMCTBA.

@Denon: CTpOCHKHE, HOMEHKIIATypa, U30MEpHs, OJIyYeHHE,
busnueckue u 1
XAMHUYECKUE CBOMCTBA.

AnvoecudvluxkenoHul: CTPOEHUE,HOMEHKIIATypa,U30MEPHS, 1
KJaccuukanus, norydeHue, Pu3nyeckue u XuMu4ecKkue
CBOMCTBA.

Kapbonoevr kuciomsi  CTpOEHU U30MEpPHU

e : e, HOMEHKJIATypa, a, | 1




KJacCU(pUKalus, NoaydeHune, (Gu3nueckue u XuMUIeCcKue
CBOMCTBA.

Cnoorcnvie s¢hupol. /Kupwl: CTpoeHUEe, HOMEHKIIATYpa,
MOJIy4eHHe, CBOWCTBA

"
IPUMEHEHNE

Mpvina u
CMC.

Yenegoowi. Monocaxapuoul.
[ nroxosa.

Venesoowi. /lucaxapuovl u nonucaxapuooi.

Pemenne 3amau Ha HaxoxnaeHue Qopmyn
KHUCIIOPOJICOIEPIKAIIUX

OpraHuYEeCKUX
COCIUHEHUH.

Konrpoabnass pabdora Ne 2 mno Tteme
«Kucnopoaconepxamue

oprannyeckue coeguHeHus». [IpoMesKyToYHbIi
KOHTPOJIb.

IIpakTuueckas padora Ne 1 «Moenmuguxayus
OpeaHUyecKux

CcOeoOuHeHul

».

OHOJIOTHYECK
A3oTcoaepKaniue OpranHndecKue coeTnHeHusl, "

AKTHBHbIC BelIeCTBA U
MOJIMMEPBHI.

8 yacos

Amunvl. AHuIUH! CTPOCHHUE, HOMEHKIIATYpa, H30MEpUS,
KJIacCU(UKaIIHs,

noJIy4eHue, PU3nIecKne U XUMUIECKUE
CBOMCTBA.




Amunokuciomol. CTpOSHHE, HOMEHKIATypa, H30MEpHs,
noiyuenue, |1

CBOMCTBa U
MIPUMEHECHHUE.

benxu: pupoIHbIE OMONIOIMMEDPBL, ONOIOTUYECKUE (DYHKLUU,
CBOMCTBA U 1

BHAYCHUC.

Hyxneunoeswvie kuciomor: PHK u
ZIEK.

1
Pemenue 3amay Ha HaX0kKACHUE (POPMYIT a30TCOACPIKAIITUX
COCIMHEHNM. 1
buonorudec akTHBHBIC BEIICCTBA: hepmeHmbl, 20PMOHbL
KA BUMAMUHBL, 11
nekapcmea.
Hcxyccmeennvle u cunmemuyeckue
noumepbi. 1

IIpakTnueckas padora Ne 2 «Pacnoszunasanue niacmmacc u
60JIOKOHY. 1

UTOI'O 35 yacoB




2. Copnepxxanme yyeOHOro npeamera, kypca 11 kiacc
TEMA 1. Ctpoenue aToma.

OCHOBHBIE CBEJIEHUS O CTPOEHUU aTOMOB. S JIp0: MPOTOHBI U HEUTPOHBL. M30TOIIBI.
OneKTpoHbl. DJIEKTPOHHAS 000JI0UKA. DHEPreTHYecKuii ypoBeHb. OCOOEHHOCTH
CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aTOMOB 3JEMEHTOB 4-ro M 5-r0 NEpPHOJOB
[ICXD .. Menneneena (IepexoaHbIX JIEMEHTOB).

[Tonsitust 06 opOuTansIX. S- U p-opouTaTN. IIESKTPOHHBIC KOH(DHUTYypAITMH aTOMOB
XUMHYECKUX 3JIEMEHTOB.

[13 1. 1. Menneneena B cBete yueHus o crpoeHuu aroMa. Otkpeitue 113, IICXD —
rpaduueckoe otoOpaxkenue I13. Dusnueckuil CMBICI MOPSIAKOBOTO HOMEpa
AJIEMEHTAa, HOMEpPA Mepruojia U HoMepa rpymibl. BaneHTHbIe 351eKTpoHbL. [IpruunHbI
M3MEHEHHS CBOMCTB AJIEMEHTOB B MEPUOIAX U Tpynnax (TJIaBHBIX MOATPYIIIax).

[Tonoxenune Bogopoaa B [ICX3. 3nauenue 113 ng pa3BuTHs HAYKU U MIOHUMAaHUS
XUMHUUYECKON KapTUHBI MUPA.

JemoHcTpanuu:

1) Pazmuunsie popmel [ICXD JI.1. Menneneesa.

TEMA 2. CTtpoeHue Bewecrsa.

HNonnast xumudeckas cBs3b. Katnonsl u annonsl. Kitaccudukanus nonos. MonHas
KpUcTajuimyeckas pemeérka. CBOMCTBa BEIIECTB C ATUM THUIIOM PEIIETKH.

KoBasieHTHass xumMudeckas CBsi3b. DJIEKTPOOTpULATENBHOCTD. [lonspHas u
HETOJIsIpHasl KOBAJIEHTHBIE CBA3U. Jlumons. [10apHOCTD CBA3M M NOJISIPHOCTD
MoJieKyJibl. OOMEHHBIN U JOHOPHO-AKIENTOPHBIM MEXaHNU3M 00pa30BaHuUs
KOBAJICHTHOM CBsI3U. MoJIeKyssipHast U aTOMHAasl KPUCTAIINYECKUE PEILIETKHU.
CBOIICTBA BEMIECTB C ATUMH THUIAMU PELIETOK.

Mertannnueckas xummuueckast cBsizb. OCOOEHHOCTH CTPOCHUS aTOMOB METAJJIOB.
Mertamueckast KpuctaJminueckas pemérka. CBONHCTBA BEIIECTB C 3TUM TUIIOM
PELIETKU.



Bonopoanas xumudeckas CBA3b. MeXMOJEKYISIpHAS U
BHYTPUMOJIEKYJISIPHAsA XUMHUYECKas CBSI3b. 3HAUEHUE BOAOPOIHOM CBA3U JJIs
OpraHu3aliy CTPYKTYp OMOMOIMMEPOB.

[Tomumepsl. IlnacTmacchl: TEpMOIUIACTBI M PEAKTOILIACTBHI.

WxnpencraBurenu u npuMeHeHne. BonokHa: npupoiHble (pacTUTENbHbBIE U
KUBOTHBIE) U XUMHUYECKHE (MICKYCCTBEHHBIE U CUHTETHUUECKUE), UX TPEIACTABUTEIN
Y IPUMEHEHUE.

ArperaTHble cocTosiHUS BeliecTB. Tpu cocTostHus BemecTBa. OCOOEHHOCTH
CTPOCHHMSI Ta30B, JKUIKOCTEH U TBEPABIX Tell. [IpuMepsl ra3000pa3HBIX BEIIESCTB
(BOZIOpOJ, KUCIOPO/, YIIAEKUCIBIN ra3, aMMHaK, 3THIIEH) U Ta3000pa3HbIX cMecel
(mpuponHbIi Ta3, Bo3AyX). VX monydyeHue, pacrno3HaBaHUE U IPUMEHEHHE.
3arpsizHeHue armocdepsl 1 6opnda ¢ HuM. [loTpebaeHue Boibl B OBITY U Ha
npou3BoACTBE. KECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHus1. MUHepabHbIE BOJIBL,
UX KCIoJib30BaHue. JKUIK1e KpUcTaibl U UX puMeHeHne. AMop¢HbIe U
KPUCTAJIMYECKHUE BELIECTBA B IPUPOJIE U KU3HU YEJIOBEKA, X 3HAYCHHUE U
pPUMEHEHHE.

Hucnepchsie cucreMsl. [londarue o aucnepcHbIx cucremax. JlucnepcHas dasza u
nucnepcuonHas cpefa. Knaccugukanus nucnepcHbix cucrteM. ['py6o- u
TOHKOAUCIIEPCHBIE CUCTEMBI.

CocraB BemecTBa u cmeceld. Beniectsa MOJEKYIIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHMsI. 3aKOH ITOCTOSIHCTBA cOocTaBa BenlecTB. [loHsATHE «a0M5» U €€
Pa3HOBUAHOCTH: MaccoBasi U 00bEMHasL. JloJs BBIX01a MPOAYKTA PEAKIIMH OT
TEOPETHYECKH BO3MOXKHOTO.

PacuéTrHble 3agaun:

1) BeIunciieHrne MacCOBOM J0JIM XUMHUYECKOTO 3JICMEHTA B BEIIECTBE
1o ero opmyuie.

2) Pacder maccoBoii 1 00BEMHOI J0JI€H KOMIIOHCHTOB CMECH
BEIIIECTB.
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3) BeIuncieHHE MacCOBOM JIOJTM BEIIIECTBA B PACTBOPE IO M3BECTHOU
Macce pacTBOPEHHOI'O BELIECTBA U MACCE PACTBOPUTEIIS.

4) BreluKclIeHHE MACChl PACTBOPSIEMOT'O BEILIECTBA U PACTBOPUTEII,
HEOOXOAUMBIX JJIs1 IPUTOTOBJICHUS ONPEACIICHHON MacChl pacTBOpa
C U3BECTHOM MacCOBOM J10J1€i1 paCTBOPEHHOTO BEIIECTBA.

5) Beruncienne MaccoBoii (00BEMHOI) T0JIM BBIXO/A MPOIYKTa
peaKIK OT TEOPETUUECKH BO3ZMOMKHOTO.

BuprtyajabHble 1eMOHCTPALMN:

1) Mozenu KpUCTAIUTMYECKUX PEHIETOK BEIIECTB (MIOBApEHHOW COJIH,
rpadura, ammMasa, METAJLJIOB).

2) Mogens moaekyisl JJHK.
3) Tpwu arperaTHbBIX COCTOSIHHSI BOJIBI.

4) OOpa3ibl HAKUIK B YaiTHUKE U TPyOaX [EHTPAIBHOTO OTOTUICHUSL.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

5) IIpuGopsl Ha KUAKKX KPHCTAILIAX.

6) OOpas3iibl Pa3IMYHBIX AUCIEPCHBIX CHCTEM: SMYJIbCHIH, CYCIICH3HUH,

a’p030JIEH, TEJICH U 30JIEH.

7) Koarymsamus, cunepesuc, apdexr Turmans.
IIpakTnueckue padoThI:

1) Tlony4eHue U pacro3HaBaHKUE ra30B.



TEMA 3. Xumuueckue peakium.

Peakuuu, naymme 6e3 ©3MEHEHHUsI COCTaBa BEUIECTBA. AJUIOTPOIHS U
aJJIOTPOIIHBIE MOAU(PHUKAIUY BeliecTB. [IpuuuHb! annoTponuu Ha mpuMepe
Mou(pUKaMi KHCI0poia, cepsl, yriaepoaa u ¢pocdopa. O30H U ero
Oouonoruyeckas posb.

Peaknuu, naymnye ¢ ©3MEHEHHEM COCTaBa BeleCTB. Peakiuu coequHenns,
pa3ioXKeHus, 3aMeIlIeHNs 1 OOMEHa B HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
Peakuuu 5k30- 1 saHg0TepMHUUeckue. TemnoBoi 3 (HEeKT XMMUUECKON peaKkuK U
TEPMOXUMHUYECKUE YPABHEHHUs. Peakiiuu ropeHusi, Kak 4acTHBIN ciry4ain
DK30TEPMUYECKUX PEAKLUN.

CKOpOCTh XUMUYECKON PEAKIIMH. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIU OT
IIPUPOJIBI PEATUPYIOIIMX BEMIECTB, KOHLIEHTPALUHU, TEMIIEPATYPBI, IJIOIIAIH
ITOBEPXHOCTH CONPUKOCHOBEHMS BEILIECTB U Katain3aTopa. Peakuuu romo- n
rereporeHssle. [IoHATHE O KaTanu3e u katanuzaTopax. @epMEHTHI KaK
OMOJIOrMYECKUE KaTaIu3aTOpPbl, 0COOCHHOCTH UX (YHKIMOHUPOBAHMSL.

OOpaTuMOCTh XMMUYECKUX peakiuii. HeoOpaTumbie 1 00paTuMble XUMHYECKUE
peakiuu. COCTOSTHUE XMMUYECKOTO PAaBHOBECHS /I 00PATUMBIX XUMUYECKUX
peakuuii. CriocoObl CMEIEHUs XUMUYECKOTO PABHOBECHS HA IIPUMEPE CUHTE3a
ammuaka. [TonaTre 06 OCHOBHBIX HAYYHBIX MPUHIIMITIAX XUMUYECKOTO
MIPOU3BOJICTBA HAa MIPUMEPE CUHTE3a aMMHaKa U CEPHON KHCIIOTHI.

Ponp Boapl B XumMuyeckon peakuuu. McTuHHBIE pacTBOpBI. PacTBOpUMOCTS U
KJ1accuuUKaIys BEIIECTB 10 3TOMY MPU3HAKY: pPACTBOPUMBIEC, MAJIOPACTBOPHUMBIC
Y HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
DJIEKTPOIUTHYECKAS Aucconuanus. KucioTsl, OCHOBaHHUS U COJIM C TOYKH 3PEHUS
TO/. XuMu4ecKue CBOMCTBA BOABI: B3aMMOJICHCTBHE C METajlJlaMH, OCHOBHBIMU U
KHCJIOTHBIMH OKCHIAMH, Pa3lIoKeHUE U 00pa30BaHUE KPUCTAIIOTHIPATOB.
Peakunu rugparaniiy B OpraHudeCKOM XUMMUH.

['unponu3 opraHueckux U HeOpraHWuYeCKnx coenuHennii. Heoopatumplii
ruaponu3. O6paTuMbIi TUIPOIN3 coneil. [ uaponu3 opraHMuecKux COeAMHEHUN U
€ro IIPAKTUYECKOE 3HAYEHUE IS ITOIYUYEHUS TUAPOIIM3HOTO CIIMPTA U MBUIA.
buonoruueckas poib rufjponnsa B IJIACTUUYECKOM U SJHEPreTUYECKOM OOMEHE
BEILECTB U DHEPTUU B KIIETKE.



OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKmuu. CreneHb OKHUCIICHUS. OHpCI[eJIeHI/Ie

CTETIEHU OKHUCIIEeHUA 1o popmyre coeaunenus. [lonstue 00 oKuCIUTETHHO-

BOCCTAHOBUTCIBHBIX peaKHI/IHX.OKI/ICHCHHe, BOCCTAHOBJICHHUC, OKUCIIUTCIIb U

BOCCTAHOBHTCIIb. 9JI€KTpOHH3 KaK OKHCJIUTEJIbHO-BOCCTAHOBUTECIILHBIN Imponcecc.

DNeKTpoJiU3 pacilyiaBOB U PACTBOPOB Ha IpuMepe xyopuaa Hatpus. [Ipaktuyueckoe

IMPUMCHCHHUEC 3JICKTPOJIN3a. 3J'ICKTpOJII/ITI/I'-IeCKOC IMOJIYYCHHUC aJIFOMHUHUAL.

PacuéTrHble 3a1aun:

1)

2)

3)

4)

5)

Peuienne 3a1a4 ¢ UCMOIb30BAHUEM TEPMOXUMUYECKUX YPABHEHUN
XAMHUYECKUX PEaKIUH.

Boruncienne maccoBoii (00bEMHOI) 10JTM BBIX0/1a MTPOIYKTA
peakIuy OT TEOPETUUECKH BO3MOXKHOTO.

Brraucnenue 1mo XuMu4eCcKum YPaBHCHHAM MACCHI UJIW KOJINYCCTBA
BCIICCTBA I10 U3BECTHOM Macce WJIN KOJIMYCCTBY BCIICCTBA OAHOIO
M3 BCTYIMAIOMIKUX B PCAKIMIO BCIICCTB UJIM ITPOJAYKTOB PCAKIINH.

Briuncnenue maccel (KOJIMUeCTBa BEIIeCTBa, 00beMa) MPOAYKTa
peakiuu, eciii N3BeCTHA Macca UCXOJHOTO BEIECTRa,
COJIEPIKAIIET0 ONPEICICHHYIO JOII0 IpUMeceH.

Brruncnenne maccol (KOMUeCTBa BEMIECTBA, 00beMa) MPOTYKTa
peaKInu, €CIM U3BECTHA Macca pacTBOpa U MaccoBast 1011
PacTBOPEHHOIO BEIIECTBA.

BinyaﬂLHme ACMOHCTPALIMHA:

6)
7)

8)

[IpeBpamenne kpacaHoro pochopa B 6enbIit.
O3zonarop.

3aBUCUMOCTb CKOPOCTH PEAKLUHU OT MPUPOJIbI pEAruPYIOLIUX
BELIECTB HA [IPUMEPE B3aUMOAECUCTBHSI pa3IMYHBIX KUCIIOT C



OJIMHAKOBBIMH I'PaHYJIaMU LIUHKA WX B3aUMOJICHUCTBUS
OJIMHAKOBBIX KYCOYKOB Pa3HBbIX METAJJIOB (MarHus, lIMHKA, yKeJe3a)
C COJISHOU KHCIJIOTOM.

9) BsauMojeiCTBHE PACTBOPOB CEPHOM KUCIOTHI C PACTBOPAMH
THOCYJb(aTa HATPUs PA3TMYHON KOHIEHTPALIMHU U TEMIIEPATyPHhI.

10) Pa3noxeHue nmepokcuia BOAOPOIa ¢ TOMOIIBIO KaTalunu3aTopa
(oxcupa mapranua (IV)) u kaTanassl CbIporo Msca WIH ChIpOTo
KapTodes.

11) IlpumeHeHHE HEOOPATHUMBIX peaKIUi, HAYIINX C 00pa30BaHUEM
0CajKa, ra3a Ui BOJBL.

12) B3aumoielicTBUE JIUTUS ¥ HATPHS C BOIOM.

13) IMonyuenune okcuaa pocdopa (V) U pacTBOpEHHUE €ro B BOJIC;
UCTIBITAaHUE TIOJTYYEHHOTO PacTBOPA JJAKMYCOM.
14) OOpa3ibl KPUCTALIOTHIPATOB.

15) Monens anaekTpoiau3épa. Mojieib 3JeKTPOITUTHYSCKON BaHHBI JIJIs
TIOJTYYCHUS ATFOMUHUS.

BupryajbHbie J1a0opaTopHbIe ONBITHI:

16) Peaxiusi 3aMeIieHUS MEIH XKEJIC30M B PACTBOPE MEIHOTO
KyIopoca.

17) Peaxiuu, uayinue ¢ 00pa3oBaHUEM OCajKa, ra3a Wik BOIbIL.

18) INoay4eHne Bo0OpO/Ia B3aUMOICHCTBUEM KHCIOTHI C IHHKOM.

19) PaznuyHble CiTydand THIPOIN3a COJICH.

TEMA 4. BemiecTtBa 1 X CBONCTBA.

Mertamibl. BzanmoaelicTBre METAIIIOB C HEMETAJIIaMU (XJIOpOM, CEpOi U
KHCJIOPOJOM). B3auMoaeiicTBUE IIETOUYHBIX U IETOYHO3EMENBHBIX METAIIIOB C



Boj0i1. DXPHM. B3aumoieiicTBHE METAIIIOB C PACTBOPaMU KUCJIOT U COJIEH.
AmomuHoTepmusi. Bzaumoneiicteue Hatpus ¢ staHosioM (enonoM. Kopposus
MeTAIIIOB. [IoHATHE O XUMHUYECKOU U 3JIEKTPOXUMHUYECKON KOPPO3UU METAILIIOB.
CriocoObl 3alUThl METAJIIIOB OT KOPPO3HH.

Hewmerannsl. CpaBHUTENBHAS XapaKTEPUCTHKA raJOr€HOB Kak Han0oJiee TUIMYHBIX
npezacraButeneil HemetanaoB. OKUCINUTENIbHBIE CBOMCTBAa HEMETAIITIOB
(B3auMoelicTBUE ¢ METaJUIaMU U BOAOPOAOM). BoccTanoBUTEIbHBIE CBOICTBA
HEMETAJUIOB (B3aUMOJIEUCTBHE C 00JIee ANEKTPOOTPULATEIbHBIMA HEMETAJUIAMH U
CJIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMH).

Kucnotsl Heopranndeckue u opranndeckue. Kinaccudukamus Kucior.
XUMHUUYECKHE CBOWCTBA KHCIIOT: B3aUMOJICUCTBUE C METAJUIAMU, OKCUAAMHU
THAPOKCUIAMU METAJNIOB, COJIIMU, CIIUpTamMu (peakius atepudukaiun). Ocodbie
CBOMCTBA A30THOU U KOHLICHTPUPOBAHHON CEPHOU KUCIIOTHI.

OcHoBaHUs HEOpPTaHUYECKUE U opranndeckue. Knaccudukamus ocHOBaHUM.
XHUMHUYECKHE CBOMCTBAa OCHOBAHMI: B3aMMOJICCTBUE C KUCJIOTAMH, KUCIOTHBIMH
OKCHJAaMU U COJIIMU. Pa3noxeHne HepacTBOPUMBIX OCHOBAHUM.

Comu. Krnaccudukanus comnel: cpenHue, KUCIble U OCHOBHBIE.
XYMMHUYECKHUE CBOMCTBA COJICH: B3aMMOACUCTBUE C KUCIOTaMU, IIEJI0YaMH,
MeTaJJIaMU U coisiMu. [IpencraBuTenu cosield 1 UX 3Ha4eHUE. XJIOPUL HATPUs,
KapOoHaT KaybIus, GocdaT KanbLus (CpeIHUE COJHN); TUAPOKAPOOHATHI HATPHUS U
aMMOHWUS (KUCIIBIE cOoNN); TuApokcokapoonat menu (I1) — mamaxut (ocHOBHAS
coJib). KauecTBeHHbIE peakIuu Ha XJIOPUI-, CyIb(haT- 1 KapOOHAT aHUOHBI,
KaTUOH aMMOHUs, KaTuoHBI xkene3a (11) u (I11).

['eHeTnyeckas CBS3b MEKY KJIACCAMH HEOPTaHUYECKUX U OPraHUYECKUX
coenuHeHuM. [IoHATHE O TeHETUYECKOM CBSI3U U TEHETUYECKUX PSIax.
['enetnueckuii psig metauia. ['enernueckuit psg Hemeramia. OcoOEHHOCTH
T€HETUYECKOTr0 PsiJla B OPraHUYECKON XHUMUU.

PacuérHble 3agaun:



1) Beruucienne MmaccoBoi (00BEMHO) TOJIM BBIX0J1a IPOAYKTA
pPEeaKIMK OT TEOPETUUECKH BO3ZMOMKHOTO.

2) Brraucnenue mo XuMu4eCKum YPaBHCHHUAM MACChI HJIX KOJIMYCCTBA
BCIICCTBA I10 W3BECTHOM Macce UJIN KOJIMYCCTBY BCIICCTBA OAHOTI'O U3
BCTYIIAIOMIUX B PCAKINUIO BCIICCTB UJIK IIPOAYKTOB PCAKIIUU.

3) BerunciaeHre Macchl (KOJIMUYECTBA BEIIeCTBa, 00beMa) MPOayKTa
peakIiu, eclii U3BECTHA Macca UCXOAHOTO BEIECTBa,
COJZIEPIKAIIeTO OMPECICHHYIO OO TIPUMECEH.

4) Bprumcienue Macchl (KOJIMYeCTBa BelecTBa, 00beMa) MPOIyKTa
peakiuu, eciii U3BeCTHA Macca pacTBOpa U MaccoBast 10JIA
PacTBOPEHHOTO BEIECTBA.

BupryanbHble JeMOHCTPAIHM:
1) Komekmust 00pa3oB METaLIOB.
2) T'openue MarHus v aJlOMUHHS B KHCJIOPOJIE.

3) BsaummosjelicTBHE MIETOYHO3EMETBHBIX METAJIIOB C BOJIOM.
B3aumopenicTBre HaTpus C 3TAHOJIOM, [IMHKA C YKCYCHOM
KHUCJIOTOM.

4) ATIOMHUHOTEPMHUSI.
5) BsaumopelicTBUE MeIH ¢ KOHIIEHTPUPOBAHHON a30THOW KHUCIOTOM.

6) Pe3ymbTaThl KOPPO3UU METAJIOB B 3aBUCHMOCTH OT YCJIOBHUil €€
MIPOTEKAHUSI.

7) Koumnekiust 00pa3iioB HEMETAILIOB.

8) BsammopeiicTBUE XJIOPHOU BOJBI C PACTBOPOM OpoMHIa
(nonuaa) Kanusi.



9) Koumeknus mpupoIHBIX OPraHHYECKUX KUCIOT.

10) Pa36aBiieHre KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI.
BzaumopaencTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C
caxapoMm, LEJUTIJIO30M U MEIBIO.

11) OOpa3iibsl IPUPOIHBIM MUHEPAJIOB, COACPIKAIIMX XJIOPH] HATPHSI,
KapOoHaT KaybIus, GocdaT Kaablus U THAPOKCOKapOOHAT MEIH

().

12) O0pa3iibl MHUIIEBBIX MPOIYKTOB, COACPIKAIIMX THAPOKAPOOHATHI
HATPHS ¥ aMMOHHMSI, BIX CITIOCOOHOCTH K PA3JI0KEHUIO MPHU
HarpeBaHuu. ["aIeHmne coabpl YKCYCOM.

13) KavecTBeHHbBIE peaKIui HA KATHOHBI M AHUOHEI.

BupryanbHbie 1a00paTOpHbIE ONBITHI:

14) VcnbITanue pacTBOPOB KUCJIOT, OCHOBAHHIA U COJICH
UHIUKATOpaMHu.

15) B3aumoielicTBUE COISTHON KHUCIOThI ¢ METaJIJIaMH.

16) B3anmoeiicTBHE CONSTHOM KMCIIOTBI C OCHOBAHHSIMU.
17) B3aumoaeiicTBUE CONSIHON KHUCIOTHI C COJIAMHU.
18) INony4eHne U CBONCTBAa HEPACTBOPHUMBIX OCHOBAHHIA.

IIpakTnueckune padoThI:

19) PermicHrie SKCIIEPUMEHTAIBHBIX 3a7a4 Ha MICHTH(DUKALIAIO
OpraHUYeCKUX U HEOPTraHUUECKUX COCTMHCHUM.



3. TemaTu4eckoe JIAHUPOBAHHUE

Xumus 11 knace (ba3oBblii)

OO0111ee KOJINYECTBO YacoB: 34

11 KJIACC

1 | Crpoenne aToma. 8 yacos
ATOM — CIIO’KHAsI YacTHUlIa. 1
CrtpoeHue 3eKTPOHHON 000JI0YKH B aTOME. 1
DOneKTpoHHbIE KOHPUTYypalu aTOMOB. BX0IHO# KOHTPOJIB. |2
Otkpsitue 113 u [ICXO .M. Menaeneena. 1
I13 u [ICXD JI.1. MenaeneeBa B CBETE yUEHUS O CTPOCHUH
aToma. 1
XapakTepuCcTUKa 3JIEMEHTOB 1O €ro nosoxennto B [ICX0O. 1
KonrpoasHas padora Ne 1 no reme «CTpoeHHE aTOMay. 1

2 | CTpoeHue BellecTBa. 9 yacos
WNonHasi, koBajleHTHAsI U METaJUTMYECKasi XUMUYecKasi CBsa3b. |1
BopoponHas xumuueckas CBA3b. [BEpAblE BELIECTBA.
Buet 1
KPUCTAJIMYECKUX PELIETOK.
[MoauMepsl. 1
Kunkue u ra3000pa3Hbie BEIIECTBA. 1
JlucriepCHbIE CUCTEMBL. 1
Cocras BeniecTtBa. CMecH BEIIECTB. 1
Pemenue 3amayu. O60011IeHIE 3HAHUHN IO TEME. 1
KonTtpoabnas padora Ne 2 o teme «CTpoeHue BemiectBay. |1
IIpakTuueckas padora Ne 1 «/lonyuenue u pacnosnasanue
2a306). 1

3 | XuMHUYeCKHE peaKIuM. 9 yacoB




[Tonatne o xumuueckon peakiuu. Knaccudukarus

XUMHUYECKHUX 1
pEaKIuu.

OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU. DIeKTposn3. |1
CKOpOCTh XUMHUYECKUX peakiuii. DaKTOpbl, BIUSIONINE HA
CKOPOCTh 1
XUMHUYECKUX PEaKIUH.

OOpaTUMOCTh XMMHYECKUX PEAKIMA. XHUMHUYECKOe
paBHOBECUE U 1
CITOCOOBI €T0 CMEIICHHS.

PoJib BOABI B XUMHUECKUX PEAKLIUSX. 1
I'uaponn3 HeOpraHMYECKUX BEIIECTB. 1
I'uaponu3 opraHudeCKUX COCTMHEHUM. 1
O0o0menne U cucTeMaTH3aIys 3HaHUH 110 TEME. 1
KonTpoabnas padora Ne 3 no teMe « XMUMUYECKHE

peaAKLI. 1
BemecTBa M X CBOMCTBA. 8 yacos
MerTasuisl. 1
HemeTamnsl. 1
KucoTsl. 1
OcHoBaHUs. 1
Commn. 1
['eneTnueckas CBA3b MEKAY KIIACCAMU COCTMHECHUN. 1
CamocrosiTtesibHasi pabota. UTorosasi arrecramus. 1
H%aKanecxaﬂ padora Ne 2 «Pewenue skcnepumenmanbHbix .
3a0a4y.

UTOoIro

34

qgaca




