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JMYHOCTHBIE, METAIIPEJMETHBIE U ITPEIMETHBIE PE3YJIBTATbBI
OCBOEHMSA YYEBHOTI'O IIPEJIMETA XUMHA
JIMYHOCTHBIMHM PE3YJIBTATAMU OCBOCHMS IIpeaAMeTa «XHUMHs» SBISIOTCA CIEAYIOLIHE

YMCHHUSL:

OCO3HaBaTh €IMHCTBO M LEJIOCTHOCTh OKPYXAIOLIEr0 MUPa, BO3MOXHOCTH €ro 03HaBAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JIOCTH)KCHUI HAYKH;

CTPOHUTH COOCTBEHHOE IIETIOCTHOE MHUPOBO33PEHIE HA OCHOBE M3YUEHHBIX (DaKTOB;

OCO3HaBaTh IMOTPEOHOCTh M TOTOBHOCTh K CaMOOOpA3OBaHHMIO, B TOM 4YHCIICE M B pPaMKax,
CaMOCTOSITEIILHON JIEITEILHOCTH BHE IITKOJBI;

OLICHMBATh TOBEJIEHUE C TOYKU 3PEHHS] XMMHUYECKON Oe30macHOCTH (TEeKCThl U 3aJaHUs) U
KU3HCHHBIC CUTYAIIMH C TOYKH 3pEeHUs 0€3011acHOro 00pasa >KU3HU U COXPAHCHUS 3/I0POBbSI;
OLICHUBATh HKOJIOTMYECKUM PUCK B3aMMOOTHOLIEHUH YeJIOBEKa U MPUPOJIBI.

(GhopMHUpPOBATh JKOJIOTHYECKOE MBIIUICHHE: YMEHHE OIICHHUBAaTh CBOI JCITEIBHOCTh U
MOCTYIIKH JAPYTUX JIOJEH C TOUKU 3PEHHS COXPAHEHUS OKPYKAIOIIEH Cpelibl - rapaHTa >KM3HU U
OJyarornony4us el Ha 3emiie;

OCO3HaBaTh  COBPEMEHHOE MHOrooOpa3ue THUIIOB  MHUPOBO33PEHHs,  OOIICCTBEHHBIX,
PENUTHO3HBIX, AaTEUCTUYECKUX, KYIbTYPHBIX TpPAaUIUil, KOTOpBIE OIPEACISIIOT pas3HbIe
00BSICHEHHS TIPOUCXOISIIETO B MUPE;

YUUTHCSI MPU3HABATH MPOTHUBOPEYMBOCTh U HE3aBEPILICHHOCTh CBOMX B3IVISIIOB HAa MHP,
BO3MOKHOCTh NX H3MECHCHHUS,

VUUTBCS HCIONB30BaTh CBOM B3MVISIIBI HAa MHP JJIS OOBSCHEHUS PA3IUYHBIX CUTYAIIH,
pEIICHUS] BO3HUKAIONTUX MPOOJIeM 1 W3BJICUCHHSI )KU3HEHHBIX YPOKOB;

OCO3HAaBaTh CBOM HWHTEPECHl, HAXOAUTh M H3y4aTh B Y4YeOHHMKAX IO pa3HbIM MpeIMeTaMm
MaTtepual (U3 MaKCUMyMa), HMEIOIITUH OTHOIIICHUE K CBOUM HHTEpEcaMm;

WCITIOJIb30BaTh CBOM MHTEPECHI JUIsl BHIOOpAa MHAMBUIYATbHON 00pa3oBaTEIbHOU TPACKTOPUH,
MOTEHIIMATBHOM OyayIIel npodeccun U COOTBETCTBYIOMIETO MTPOGUIHLHOTO 00pa30BaHUS;
MPUOOPETATh OIBIT YYaCTHs B JIeiaX, MPUHOCSIIHX MOJIb3Y JIIOISAM;

VUUTBCS CaMOCTOSITEIBHO BBIOMpATh CTUJIL TIOBENEHUS, NPHUBBIYKH, OOCCIICUYHBAIOIINE
Oe3omacHbIi 00pa3 XU3HM M COXPAHEHHUE 370POBbSI — CBOETO, a TaKXKe OMU3KUX JIIOJIeH U
OKPYXKAIOIIHX;

VUUTBCS CaMOCTOSITENIbHO MPOTHBOCTOSNTh CHUTYAallMsM, MPOBOLMPYIOIMIUM Ha MOCTYIKH,
KOTOpBIE YTPOXKAIOT 0€30MMaCHOCTHU U 3/I0POBbIO;

BBIOMpaTh TOCTYIIKH, HAIlEJICHHBIE Ha COXpaHEHHEe W OepeKHOE OTHOIIEHHE K MPUPOIE,
0COOEHHO >KMBOW, M30erasi MPOTHUBOITOJIOXKHBIX TMOCTYIKOB, IMOCTENEHHO y4ach M OCBauBas
CTPATETUI0 PallMOHAIBLHOTO MPUPOAOIIOIb30BAHNS;

YUUTHCS YOEKIATh APYTUX JIFOJIeH B HEOOXOIUMOCTH OBJAJACHHS CTpaTeTHel parioOHAIBHOTO
MPUPOOTOIH30BAHMUS;

HCITOJIB30BaTh YKOJIOTMYECKOE MBIIIICHHUE IS BBIOOpA CTpaTeruu COOCTBEHHOT'O IMOBEICHUS B
KauecTBE OJHON M3 IIEHHOCTHBIX YCTaHOBOK.

MeTanpeAMeTHBIMHM pe3yabTaTaMU M3Yy4EHUS Kypca «XHUMHUS» SBIsETCs (OPMHUPOBAHUE

YHHUBEpCaIbHBIX YueOHbIX aericTBuii (YVY /).

Perynarususie YVY/I.
CaMOCTOSITENIbHO OOHapyXKUBaTh U (OPMYIUPOBATH Y4EOHYIO TPOOJIEMY, OMPENeNATh IeNb
yueOHOM JesITeNbHOCTH, BEIOUPATh TEMY MPOEKTa;
BBIIBUTATh BEPCHUU PEIICHHS TPOOJIEMbI, OCO3HABAaTh KOHEYHBINM pe3ylbTaT, BHIOMpaATh W3
MPEAIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEACTBA JOCTUKEHUS LIETH;




COCTaBIATh (MHAMBUAYAJIbHO WJIM B TpYIIE) IJaH pelmeHus MNpoOieMbl (BBIIOTHEHUS
IIPOEKTA);

paboTasi o IMaHy, CBEpPSATh CBOW JICHCTBUS C LTI U, MPH HEOOXOAUMOCTH, HCHPABISATH
OIIIMOKHU CaMOCTOSITEILHO;

B JIMAJIOTE C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOATEIHHO BhIPa0OTaHHBIE KPUTEPUH OLICHKH;
nmonOupaTh K K10l mpobieme (3a1a4de) aieKBaTHYIO € TEOPETHUECKYIO MOJICTb;

paboTast Mo MPeII0KEHHOMY U CAaMOCTOSITETFHO COCTaBICHHOMY IIJIaHYy, UCIIOJIh30BaTh HAPS Ty
C OCHOBHBIMH U JOTOJIHUTEIbHBIE CpEACTBa (CIpaBOYHAs JHUTEpaTypa, CIOKHBIE MPHOOPHI,
KOMIIBIOTED);

TJIAHUPOBATh CBOIO MHAMBHUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

CBOOO/JHO TOJB30BATHCSl BHIPAOOTAHHBIMU KPUTEPHUSMHU OLEHKA M CaMOOLIEHKH, UCXOZS W3
[ENIM ¥ UMEIOIINXCSI KpUTEPUEB, pa3indast pe3yinbTaT | CIOCOOBI JeHCTBUI;

YMETh OLIEHUTHb CTEMEeHb YCIEUIHOCTH CBO€M WHIUBUAYAIbHOM  00pa3oBaTENbHOMN
JeSITeNLHOCTH;

JaBaTh OIIEHKY CBOMM JMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KaKoB s1»), ONPEAEsaTh
HAIPABIICHUS CBOETO PA3BUTHUS (KKAKUM S XOUY CTAThy», «4TO MHE JUISI 9TOT'O HAJIO CICIIATh)).

ITo3naBaresnbHble Y'Y /I
aHaJM3UPOBaTh, CPaBHUBATH, KiIaccUPUIIMPOBaTh U 0000mAaTh (DAKTHI W SIBJICHUS, BBISBIATH
MMPUYUHBI U CIICACTBUS IIPOCTBIX HBHCHHﬁ;
OCYILIECTBIISITh CPAaBHEHHE, CEpHAIMI0 M KIacCH(UKAIMIO, CAMOCTOSTEIBHO BBIOUpas
OCHOBAHUSA U KPUTCPHUH OJId YKA3AHHBIX JIOTHYCCKUX onepalmﬁ;
CTPOHTH KJIacCHU(UKALMIO HA OCHOBE JUXOTOMUYECKOTO JIeIeHHsI (HA OCHOBE OTPUIIAHUSA);
CTPOUTH JIOTUYECKOE PACCYKJICHHE, BKIIOYAIOIIEE YCTAaHOBJIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBsI3€l;
CO03/1aBaTh CXeMAaTUYECKUE MOJICNIH C BbIIEJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa;
COCTaBJIATDH TC3UCHI, PA3JIMYHBIC BU/bI IIJIAHOB (HpOCTI)IX, CJIOXKHBIX U T.H.);

peoOpazoBbIBaTh HHPOPMAIIHIO U3 OJJHOTO BUJIA B APYroii (TabIHUIly B TEKCT U IIp.);
BBIUUTHIBATh BCE YPOBHU TEKCTOBOM MH(pOPMAIINH;
aHaATM3UPOBaTh, CPAaBHUBATH, KJIaCCU(DUIIMPOBATh U 000OIIATH IMOHATHUS: AaBaTh OIpECIICHUE
MOHATHUSAM Ha OCHOBE W3YyYEHHOIO0 HAa pa3IUYHBIX MpeAMeTax ydeOHOro Marepuana,
OCYIIECTBIISITh JIOTUYECKYIO ONEPALMI0 YCTaHOBICHHS POJIO-BHIOBBIX OTHOIIEHUH, 0000maTh
MOHSATUS — OCYIIECTBIISITh JIOTHUECKYIO OMEPaIHI0 TIepexoa OT MOHATUS ¢ MEHBIIUM 00b.MOM
K IIOHATHIO C OOJIBIITUM 00BHEMOM;
CTPOUTH JIOTUYECKOE PACCYXAECHHUE, BKIIOYAIOIIEE YCTAaHOBJICHHE MPUYMHHO-CIIEACTBEHHBIX
CBsI3€;
CO3/1aBaTh MOJIENIU C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTePUCTUK O0BEKTa, MPeoOpa3OBhIBATH
MOJIEJIH C LEJIbIO BBIABIIEHUS OOIIMX 3aKOHOB, ONPEIESIONINX JAHHYIO IPEIMETHYIO 00J1acTh;
NPECTaBIATh HH(POPMALIHIO B BUJIE KOHCIIEKTOB, TaOJIHII, CXeM, rpaduKOB;
npeoOpa3oBbIBaTh MHPOPMAIMIO U3 OJHOrO BHJA B JPYrod M BhIOMpPATh yA0OHYIO I cels
dbopMy (uxcauu u npeacTaBieHuss HGOpMaInu;
MOHUMasl MO3UIIMIO JAPYroro, pasjindyark B €ro peun: MHEHHE (TOYKY 3pEHHUs), JOKa3aTelIbCTBO
(aprymenTsl), paxThl U T.11.;
caMOMy cO37aBaTb HMCTOYHUKM HH(OpMalMM pa3HOro THUMA M IS pasHbIX ayJUTOpPUH,
co0moaaTh HHGOPMAMOHHYIO TUTHEHY U MTpaBuiia HH(OpMaImOHHON 06e3011aCHOCTH;
YMETh HCIOJBh30BATh KOMITBIOTEPHBIE M KOMMYHHKAIIMOHHBIE TEXHOJIOTMH KaK HHCTPYMEHT
JUISL TOCTUKECHHS CBOUX IIeTIeH;

KomMmynukatuBHbie YV I




® CaMOCTOSITENILHO OPTaHHW30BBIBATH Y4EOHOE B3aMMOJCHCTBHE B rpymme (OmpenessTs olmue
LeJTH, PACIIPENENATh POJIU, JOTOBApUBATHCS IPYT C APYrOM U T.11.);

e OTCTamBas CBOIO TOYKY 3pEHHs, TPUBOANUTH apTyMEHTBHI, IOATBEPKIast X (haKkTamu;

® B JMCKYCCHH YMETh BBIIBHHYTH KOHTPAapryMEHTHI, TIepepazupoBaTh CBOIO MBICIb (BIIafCHUE
MEXaHHU3MOM SKBUBAJIEHTHBIX 3aMEH);

® YYNTBCI KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABaTh
OIMOOYHOCTH CBOETO MHEHHUS (€CITM OHO TaKOBO) U KOPPEKTHPOBATH €T0;

e TIOHMMAs MO3UIUIO JPYroro, pa3inyarh B €ro pedr: MHEHHUE (TOUYKY 3pEHHS), JOKa3aTeIbCTBO
(aprymeHTsl), hakThI U T.11.;

® yMETh B3MVITHYTh Ha CUTYALUIO C MHOM MMO3UIIUH U I0TOBAPUBATHCS C JTIOIbMH UHBIX TIO3UIIHH.

IIpenmeTrHsblie pe3ynbTaThl. 1pebosanuss K YPOBHIO MOATOTOBKU y4aIIUXCs (BBITYCKHHKOB)
HalpaBJeHbl Ha peaTu3alUi0 JEATeIbHOCTHOrO, HPAKTUKO-OPUEHTUPOBAHHOIO W JIMYHOCTHO-
OPUEHTHUPOBAHHOTO TOJXO/OB, OCBOGHHUE YYAIIUMHCS HMHTEIUIEKTYaIbHOW W  MPaKTHUYECKOU
NEeSITEeNIbHOCTH; OBJIAJICHUE 3HAHUSMH M YMEHHSIMH, BOCTPEOOBaHHBIMHU B TOBCETHEBHOW KHU3HHU,
MO3BOJISIIOLIMMU OPUEHTUPOBATHCS B OKPYIKAIOIIEM MUPE, 3HAYUMBIMH JJI1 COXPAHEHUSI OKPY KaOIIeH
cpenbl 1 COOCTBEHHOT'O 3/I0POBBSI.

B pesynpraTe u3yyeHuss XuMuu Ha 6a30BOM YpOBHE YUEHUK JOJKEH:
3HATH/TIOHUMATH

» BaxHEHIINEe XUMHYECKHE IIOHSATHS: BEIIECTBO, XUMHYECKHH OSJIEMEHT, aToOM, MOJEKYIa,
XUMHYECKas CBS3b, BAJICHTHOCTh, CTENICHb OKUCIICHHUS, YIJIEPOIHBIN CKeeT, (PyHKIMOHAIbHAS
rpynmna, HU30MepHs, TOMOJOTHs, alIoTporus, u30Tombl, DO, MOISpHBIE Macca M O0beM,
BEIL[ECTBA MOJICKYJIIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOCHHSI, (HE)IIEKTPOIUTHI,

» OCHOBHBIC 3aKOHBI XHMHH M XuUMHUYeckue Teopuu:. 3CM, 3aKOH MOCTOSHCTBa coctaBa, 113,
TEOpHUsI XUMUUYECKOU CBSI3U, CTPOCHUSI OPraHUUECKUX BEILECTB;

» BaxHEHIINE BEIIECTBA M MaTepHAJIbl: CEPHAsi, COJITHAs, a30THAs U YKCYCHasi KUCJIOTHI, METaH,
STUJICH, AIleTHJICH, OCH30JI, STAHOJI, KUPBI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmaj, KJIeT4arTka,
OeNKH, UCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KaydyKHd, IUIACTMACChl; METAIbl U HX
CIUIaBBI, IIEI0YH, aMMHUAK, MUHEPATIbHBIC YI0OpEHUSI.

yMeTh:

® Ha3bIBATh M3YyUYEHHBIE BEIIECTBA IO «TPUBUATIBHOWY UM MEXAYHAPOIHON HOMEHKIIATYpPE;

® OIpeAeNsITh: BAJICHTHOCTh U CTENECHb OKHCIICHUS] XMMUUYECKHUX DJIEMEHTOB B BEIIECTBAaX, THUI
XUMUYECKON CBSI3M B COEIMHEHMSX, 3apsii MOHA, XapaKTep Cpelbl B BOJAHOM pAacTBOpE
HEOPTaHUYECKOTO BEIECTBA, OKHCIUTENIb/BOCCTAHOBUTENb, MPUHAIICKHOCTh BEIIECTB K
OMPENECICHHOMY KJIacCy;

®  XapaKTepU30BaTh: 3JEMEHTHl MajlblX NEpuoAoB Mo mnonoxeHuo B [IC, olmme xumuyeckue
CBOIMCTBAa METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHHUYECKUX
BEIIIECTB, CTPOCHHUE U XUMUYECKHUE CBOMCTBA U3YUYCHHBIX OPTAHMYECKUX BEIIECTB;

® O0BSACHATH 3aBUCUMOCThH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHHSI, IPUPOAY XUMHUUYECKOM
CBSI31, 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMU U MOJOKEHUS XUMUYECKOTO PAaBHOBECHS
OT Pa3JINYHBIX (PAKTOPOB;

® BBHINOJHATh XMMHUUYECKHM HKCIEPUMEHT IO PACIO3HABAHUIO BAXKHEUIIMX OPraHMYECKUX U
HEOPTraHWYECKUX BEIIECTB;

® TMPOBOJUTH CAMOCTOSITENIBHBIM TOUCK XMMHUYECKOM WHGOpPMAIMU C HCIOJIb30BaHUEM
pPa3IMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJSIPHBIX M3JaHHUA, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETA); NCIIOIB30BaTh KOMIIBIOTEPHBIC TEXHOJIIOTHH ISl O0OpaOOTKH ¥ TIepeaadn
XUMHUYECKON HHPOPMAIH U €€ TIPEJCTABJICHUS B Pa3IMUHbIX (hopmax.

® CIMONIb30BaTh NPHOOpPETEHHBIC 3HAHWUS W YMEHUS B TIPAKTUYECKOH JEATEIBHOCTH H
MTOBCEAHEBHOM KU3HU TSI

- 00BSICHEHUSI XUMUYECKUX SBJICHUN, IPOUCXOALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;



- OIIpEJIETICHUSI BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUH B PA3IMYHBIX YCIOBHIX H

OLICHKH UX TIOCIIE/ICTBHIA;

- DKOJIOTUYECKH I'PAaMOTHOT'O MTOBEJICHUS B OKPYKAIOIIEH CpeJie;

- OLICHKH BIIMSHMS XUMHUYECKOIO 3arps3HEHHsI OKPYKAKOIIEW Cpelbl Ha OPraHU3M 4eJOBEKa U

JpyTHe KUBBIE OPTaHU3MBbI;

- OesomacHoro ooOpamieHusi C TOPIOYMMH M TOKCHYHBIMU BEIECTBAMH, JIaOOPAaTOPHBIM

000pyI0BaHUEM;

- IPUTOTOBJICHUS] PACTBOPOB 33JJaHHON KOHIICHTPAIMH B OBITY M HA POM3BO/ICTBE;

- KPUTHYECKOH OIIEHKH TOCTOBEPHOCTH XHMHUYECKON WH(OPMAIMH, TOCTYMAIOIEH W3 pa3HbIX

HCTOYHUKOB.

[Tporpamma mpenycmarpuBaeT (GOpMHPOBAHHE y YJAIIUXCSA 00weyueOHbIX YMeHUll U HABbIKOS,

VHUBEPCANbHBIX CNOCOO06 0esIMeNbHOCHU U KII0Ye8bIX KOMNEmeHYUl:

o YMEHHE CaMOCTOSTEIbHO W  MOTHBHPOBAaHHO  OPraHM30BbIBATH CBOIO  ITO3HABATENIbHYIO
JESTENBHOCTD;

o UCTIOJIb30BAaHUE DJIEMEHTOB TNPUYUHHO—CIIEACTBEHHOTO M CTPYKTYPHO - (DYHKIIMOHAJIBEHOTO
aHaJIN3a;

o OIpeIeJIEHUE CYITHOCTHBIX XapaKTepPUCTUK U3y4aeMOro OObeKTa;

o yMeHHE pa3BEPHYTO OOOCHOBBIBATDH CYKIEHUS, 1aBaTh ONpeIeNIeHUs, IPOBOIUTH 10Ka3aTENbCTBA;

. OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJIEHUS B OKPYKAIOIIEM MUDE.

B crannapre npoduiabHOro ypoBHS cUCTEMa 3HAHUH 0 XUMHUYECKHUX 3JIEMEHTaX M CBOWCTBAaX MX
COEIMHEHUH pacHIUpsIeTCsl U YTIIyOsIseTCsl Ha OCHOBE IIPECTaBICHUH O CTPOSHUHU BEIECTBA,
XMMHYECKOH CBSA3H M 3aKOHOMEPHOCTSAX MPOTEKAHMS XMMUYECKIX PEaKkInii, pacCMaTpUBaEMBbIX C
TOYKHU 3pCHUA XUMHUYECKOM KHHETUKH U XUMHYECKOM TCPMOANHAMUKH. Tem caMpIM 00ecieunBaeTCs
HOATOTOBKA BHITYCKHUKOB IKOJIBI K IPOJOIDKEHUIO 00pa30BaHMs B CPETHUX CIICIIMATBHBIX U BBICIIUX
y4eOHBIX 3aBE/ICHUSAX, TPOPHIIb KOTOPBIX MPETyCMAaTPUBAET U3yUEHUE XUMHH, U TOCIEAYIOIEn
npoeCCUOHATBHON JeSITeIbHOCTH.



Coaep:xanue Kypca
10 KJIACC
OPTAHUYECKAS XUMMSI (2 yaca B Hezemto; BCero 68 4acoB)

Tema 1. IIpenmer oprannyeckoin xumun. Teopusi CTpOeHUsI OPraHUYECKHUX COCANHEHUH.

[Ipenmer oprannyeckoi xumun. CpaBHEHHUE OPraHUYECKUX COEIMHEHUN C HEOPraHUYECKUMU.
[TpuponHbie, HCKYCCTBEHHBIE 1 CHHTETUYECKUE OPTaHUYECKUE COEAMHEHNA. BaleHTHOCTS.
XHWMHYECKOE CTPOEHHUE KaK MOPAIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
OcCHOBHBbIE NONOKEHUS TEOPUN XUMHUECKOTI'O CTPOEHHS OpraHu4eckux coequHenuil. [lonstue o
TOMOJIOTUU U TOMOJIOTaxX, M30MEPUU U U3oMepax. XuMHuueckrue (opMyIbl U MOAEIN MOJIEKYII B
OpPraHUYECKON XUMUH.

Tema 2 . YriieBo10poabl 1 HX NPHPOJHbIE HCTOYHUKH.

[Tpuponnsriii ra3. Ankansl. [IpupoaHblil ra3 kak TommBo. [IpeuMyiiecTsa npupogHOro raza nepej
JpyYruMu BuJamu Torumsa. CoctaB IpUPOJHOrO rasa.

A 11K a H bl: TOMOJIOTHYECKUH PsiZI, U30MEPUSl U HOMEHKJIAaTypa ajIkaHOB. XMMHYECKHE CBOICTBA
aJIKaHOB (Ha MpUMepe MeTaHa U 3TaHa): TOPEHHE, 3aMELICHHE, Pa3IoKEHUE U AETUAPUPOBAHHUE.
[TpuMeHeHnE alKaHOB HA OCHOBE CBONCTB.

A 11K € H bl. DTUJIEH, €ro NoJdy4YyeHue (JETHIPUPOBAHUEM 3TaHa U IerHpaTaliell 3TaHoIa).
XHMHYECKHE CBOMCTBA 3TUJIEHA: TOPEHUE, KAUECTBEHHbIE peakiuu (0OeclBeunBaHne OpOMHOMN BOJIbI
U pacTBOpa IepMaHraHara Kajuus), ruaparanus, noaumepusanus. [lonustuieH, ero cBoicrea u
npuMeHeHue. [IpuMenenne 3TuieHa Ha OCHOBE CBOWCTB.

AnxanueHbl U Kay4uyK u. [lonsTie 00 ankagueHax Kak yrieBoJOpOAax C ABYMS ABOHHBIMU
CBSI3MU. XMUMHYECKHE CBOMCTBA OyTaaueHa-1,3 u n3omnpeHa: odecrBeunBaHue OPOMHOM BOJIBI U
noJauMepu3anys B Kaydyku. Pe3una.

A 7T K ¥ H bI. ALIETHIIEH, €r0 TIOTY4YEeHHE THPOJIN30M METaHA M KapOUTHBIM CIIOCOOOM. XUMUYECKHE
CBOICTBa alleTUJICHA: TOpEeHUe, 0OecBeunBaHue OPOMHOM BOJbI, IPUCOEANHEHHE XJIOPOBOAOPOAA U
ruapatanys. [I[pumeHeHne aneTuieHa Ha OCHOBE CBOMCTB. Peakius noaumepusanui BUHAIXJIOPUAA.
[TonMBUHUIXJIOPU] U €0 IPUMEHEHHUE.

b e H 3 0 1. [Tomyuenue GeH301a U3 TEKCaHA M alleTHUIICHA. XMMHUYECKUE CBOMCTBA OCH30JIa: TOPEHHE,
raJloreHupoBaHue, HuTposanue. [IpuMeHeHne 6eH3051a Ha OCHOBE CBOMCTB.

Il u x 1 0axnk aH bl. CTpoeHue, n30Mepusi, HOMEHKJIaTypa, CBOWCTBA.

Hedrte. llpuponnsiiras. [Ipupoausiii ra3 kak Tomuso. [IpenmyniecTBa npupoaHoro rasa
nepea ApyrumMu BuamMu Toruea. CocTaB NpUPOAHOro raza. XuMudecKkas nepepadoTka NpupoIHOro
rasza: KoHBepcus, nuponus. CuHTe3-Ta3 u ero ucrnonb3oBanue. CocraB u nepepadoTka HedTH.
Hedrenponyktel. beH3un 1 noHsTHe 00 OKTaHOBOM YHCIIE.

Vckomnaemblil yronb: aHTpalMT, KaMeHHbIH, Oypblii. KokcoxuMmuyeckoe npou3BoACTBO U €ro
nponykius. ['azudukanus 1 KaTanuTHYeCKOe THAPHPOBAHNE KAMEHHOTO YIJISL.
Tema 3. 3. Kuciiopoa- u a3orcoaep:xamue oprannyeckme coeiMHeHusl.

C o u p 7 bl [Tonyuenue sTaHona OpoKEeHUEM INIIOKO3bI M TUApaTanueit stuieHa. ['napokcuiabHast
rpymnmna kKaxk gyHkuuoHanabHas. [Ipeacrasienne o BOIOpoJHOM CBsI3U. XUMUYECKUE CBOICTBA ATaHOMA!
rOpeHHe, B3aUMOJIEHCTBHE C HATpUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3()UPOB, OKUCICHUE B
anpreru. [IpuMenenue 3TaHona Ha OCHOBE CBOMCTB. AJIKOI'OJIM3M, €T0 MOCIEACTBUSA U
npenynpexaenue. IloHsTHe o mpeneabHbIX MHOIOATOMHBIX CIIUPTaX. | TMIIEpUH Kak peicTaBUTENb
MHOI'0aTOMHBIX cIUpPTOB. KauecTBeHHas peakliis Ha MHON0aTOMHbIE CIUPTHL. [IpuMenenune
[JIMLIEPUHA.

@ e = o 1. Kokcoxummuueckoe Npou3BOJICTBO U ero npoaykius. [Tonyuenue ¢peHona KOkcoBaHHEM
KaMEHHOT0 yriisi. B3anMHoOe BIusiHEE aTOMOB B MOJIEKyJIe (peHoa: B3auMOJICHCTBUE C THIPOKCHIOM
HaTpHs U a30THOU kucioTol. [TomukonaeHcarus henona ¢ popManbaeruioM B
benonodpopmanbaeruHyto cmoiy. [Ipumenenue geHona Ha OCHOBE CBOMCTB.

A nppaeru asl [lonyuyeHue anpaeruioB OKUCIEHUEM COOTBETCTBYIOIINX CIIUPTOB. XUMUUYECKUE
CBOMCTBA aJbJIETUIO0B: OKUCIEHUE B COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJICHHE B



cooTBeTCTBYIOIMM ciupt. [IpuMenenue Gpopmanpaeruaa u areTaibIeruaa Ha OCHOBE CBOMCTB.

KapOGounoBsie KkucaoT bl [lonydyeHne kapOOHOBBIX KUCIOT OKHCIEHUEM alIbJIET U IOB.
XUMHUYECKUE CBOMCTBA YKCYCHOM KUCIOTHI: OOIIHE CBOWCTBA C HEOPTaHUUYECKUMH KHCIOTAaMH U
peakuus sTepudukanun. [[puMeHeHne yKCyCHOM KUCIOThI HA OCHOBE CBOMCTB. Briciine KupHbIe
KHCJIOTBI HAa TPUMEPE MAIbMUTHHOBOW U CTEAPUHOBOM.

CnoxHble > upBl U XK U D bl [TlodydeHne cioxxHbIX 3(GUPOB peakueit 3TepupuKaIim.
Crnoxnble 3(Upsl B MpUPOJIE, X 3HaueHue. [[pumeHenne cioXHbIX 3()UpPOB HA OCHOBE CBOMCTB.
Kupsl kak cioxHbIe 3¢Upbl. XMMHYECKHUE CBOMCTBA KUPOB: THAPOIN3 (OMBUICHHE) U TUIPUPOBAHUE
KUAKUX KUPOB. [[pruMeHeHne )KxupoB Ha OCHOBE CBOMCTB.

Y raeBo bl YIICBOIbI, X KIacCUUKAIMS: MOHOCAaXapu bl (TIFOK032), TUcaxapu bl (caxapo3a)
U ToJMcaxapu/isl (KpaxMai | 1eJUTr0103a). 3HaU€HUe YIJIeBOJOB B KUBOM MPUPOJIE U B KU3HU
yesjoBeka. [1I0Ko3a - BEHIeCTBO ¢ ABOMCTBEHHOM (DYHKIIMEH - albAeru1ocnupT. XUMUYECKHUE
CBOIMCTBA IIIOKO3bI: OKHCJIEHHE B INIIOKOHOBYIO KHUCJIOTY, BOCCTAaHOBJIEHHE B COPOUT, OpO’KEHNE
(MOJIOUHOKHCII0€ U cIUpTOBOE). [IprMeHeHue ritoKo3bl Ha OCHOBE CBOICTB.

Jucaxapuel u nonucaxapuabl. [loHATHE 0 peakuMaX MOJMKOHACHCALMU U THAPOJIN3a Ha IPUMEpE
B3aWMOITPEBPAIIICHUI: TIIIOK03a <= TOJHCAXapHI.

A M u H bl [Tonstue 06 amunax. [Tonydenne apomaTHuecKoro aMiHa - aHWIMHA - U3 HUTPOOEH301a.
AHWIMH KaK OpraHn4ecKkoe OCHOBaHKE. B3anMHOE BIMSIHUE aTOMOB B MOJIEKYJIE aHUJIMHA:
ocabjieHe OCHOBHBIX CBOMCTB M B3auMojielicTBHE ¢ OpoMHOI Bosioi. [IpumeHeHne anuinHa Ha
OCHOBE CBOWCTB.

AMUHOKHCIOT B [lonydeHrne aMUHOKUCIIOT U3 KApOOHOBBIX KUCIIOT U THUAPOIU30M OEITKOB.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COCTUHEHUI: B3aUMO/IEHCTBIE
CO IIeJIoYaMu, KUCIOTaMH | JIPYT ¢ APYTroM (peakius nmonukonaeHcamun). [lentuanas cBa3p u
nonunenTuabl. [I[pumeHeHre aMUHOKKCIIOT Ha OCHOBE CBOMCTB.

b e 1 k u. [lonyuenue 0enkoB peakivel MOJTUKOHACH AU aMUHOKUCIOT. [lepBuuHas, BTopuiHas u
TpEeTUYHAs CTPYKTYPHI OENKOB. XUMUYECKHE CBOMCTBA OETIKOB: TOPEHUE, AeHATypallus, TUIPOIU3 U
[[BETHbIC peakuuu. buoxumuyeckue pyHkunun 6enkoB. ['eHeTrueckas CBA3b MEXKy KilaccaMu
opraHuyeckux coeauHeHuid. HyknenHoBble KucinoTel. CUHTE3 HYKIEHMHOBBIX KUCIIOT B KIIETKE U3
HyKjIeoTu10B. O0muii mian ctpoeHust Hykieotuaa. Cpaaenue crpoenus u Gpynakmuit PHK u JIHK.
Ponb HYKJIEMHOBBIX KUCJIOT B XpaHEHHUH U Tiepesiaue HacieAcTBeHHoN nHpopmaruu. [Tonstue o
OMOTEXHOJIOTUU U TEHHON UH)KEHEPUH.

Tema 4 . Oprannyeckasi XuMHusl H 001IeCTBO.

buotexHomnor u s Pazpurue Ouorexnonoruu. Tpu HampaBieHUs: OMOTEXHOJIOTUH: TeHHAS
HHXXCHCPUS, KIICTOYHAaAd HHKXCHCPUA, OuoJIornyecKas HHXXCHCPUS. T'eneTnueckn MO)II/I(i)I/IHI/IpOBaHHI)Ie
OpraHu3Mbl U TpaHcreHHas npoaykuus. KinonupoBanue. MMMoOunn3oBanHble GepMEHTHI U UX
IIPUMEHEHUE.

NckyccTBeHHBIE NOJTHUM e p bl. [loyueHHe HCKYCCTBEHHBIX ITOJIMMEPOB, KaK MPOTYKTOB
XUMHUYECKON MOAN(DUKAIIMU TPUPOTHOTO NOIUMEPHOT0 ChIphbsi. FICKyCCTBEHHBIE BOJIOKHA (alleTaTHbIHI
IEJIK, BUCKO3a), UX CBOWCTBA U MPUMEHEHHE.

CHUHTETHYECKHE MOJTHUME p BL HOJ’IyLIGHI/Ie CUHTCTUYCCKUX IMOJIUMCPOB pCAKIIUAMU
NOJIMMEpU3aLUY U MONMKOHAeHcauu. CTpyKTypa IOIMMEPOB JIMHEHAasl, pa3BEeTBICHHASA U
MMpOCTpaHCTBCHHA. HpeHCTaBI/ITGHI/I CHUHTCTHYCCKHUX IIJIaCTMACC: ITOJHUITUIICH HU3KOI'O U BBICOKOI'O
JAaBJICHUSA, ITOJTUITIPOITNUIICH Y ITOJMBUHUIXJIOPHUA. CHHTETUYECKHE BOJIOKHA: JlJaBCaH, HUTPOH W KaIIpOH.



11 KJIACC
(2 gaca B Hezemt0; Bcero 68 4acon)

Tema 1. CTpoeHnue BemecrTna.

OcHogHnvle ceedenuss 0 cmpoenuu amoma. S1npo: IPOTOHBI U HEUTPOHBI. M30TOMNbI. DIIEKTPOHBI.
DnekTpoHHas 000104YKa. DHepreTuuecKuil ypoBeHb. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UeK
aTOMOB 3JIEMEHTOB 4-TO U 5-TO nepuoAoB nepuonnyeckor cucremsl 1. . MenpaeneeBa (mepexomaHbIx
sanemeHToB). lloHsTHe 00 opOuTansx. S- U p-opOUTAIU. DJIEKTPOHHBIE KOH(MUTypallud aTOMOB
XUMUYECKUX HJIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX HJIEMEHTOB.

Ilepuoouuecxuii 3axon /. M. Menoeneesa 6 ceeme yuenusi o cmpoernuu amoma. Otxpsitue /1. H.
MeHieneeBbIM MePUOANIECKOro 3aKoHa. [IpenmochIKi OTKPBITHS IEPHUOTUISCKOTO 3aKOHA.

[lepuoauueckas cuctema xumuueckux osiemeHToB JI. W. MenneneeBa — rpaduueckoe
0TOOpaXeHHE MEePUOINIECKOro 3aKkoHa. DUBNYECKUN CMBICI MOPSIIKOBOrO HOMEpa AJIeMEHTa, HoMepa
nepuoja U HoMmepa Tpynnbl. BajmeHTHbIe 351eKTpoHbl. [IpUYuMHBI U3MEHEHHUS CBOWCTB AJIEMEHTOB B
nepuojiax u rpymnmax (TJIaBHBIX MOATPYIIaXx).

3HaueHHe MEPUOAUYECKOrO 3aKOHA M MEPUOANYECKON CUCTEMbl XUMUYEeCKUX 3neMeHToB 1. U.
MenneneeBa A pa3BUTUS HAYKH U TIOHUMaHUSI XUMUYECKONW KapTUHBI MUPA.

Honnas xumuueckas ceasb. Katuonbl u aHuoHsl. [loHsTHEe 00 MOHHON XMMHUYECKOW CBSI3U.
Knaccudukamus monoB. MoHHble kpuctaminyeckue pemieTkd. CBONCTBA BEIIECTB C 3TUM THUIIOM
KPUCTAJUIMUECKUX PEIIETOK.

Kosanenmnaa  xumuueckaa cea3v. IloHATHE O KOBaJeHTHOM XHMMHUYECKOM  CBS3U.
OnekrpoorpunatenbHocTb. [lonspHas u HenonsipHas KoBajgeHTHbIE cBs3u. Jlunomnk. [lonsgpHocTh cBsi-
3U M TOJSPHOCTh MONEKyNbl. KparHocTh cBsizu. OOMEHHBIH U JTOHOPHO-AKIENTOPHBIA MEXaHHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3M. MOJIEKYJIApHBIE U aTOMHBIE KpUCTAITHYECKHE pemeTku. CBoicTBa
BEILECTB C ’TUMHU TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Memannuueckasn xumuyeckasn césa3b. OCOOEHHOCTH CTPOSHHS aTOMOB METANIOB. MeTajuinueckas
XUMHUYECKasl CBSA3b U METATMYECKas KpUCTauIHUeckas perieTka. CBONCTBA BEIIECTB C 3TUM THUIIOM
cBs3u. [Ipumenenue meramioB. YépHele U LiBETHbIE MeTasuIbl. CILIaBhI.

Booopoonas xumuueckas ceazp. MexmonekynspHas W BHYTPUMOJEKYJISIpHas BOAOPOAHAS
CBsI3b. 3HAUEHUE BOJOPOJHON CBSI3U JUIsl OPTaHU3AIMH CTPYKTYP OHMOIIOTUMEPOB.

Ilonumeper. IlonydeHne TMOJIMMEPOB pEAKIUSAMU TOJMMEPU3ALMM W IOJIMKOHICHCALNH.
[ImacTMacchl: TepMOIUIACTBI U PEAKTOIUIACTHI, WX TMPEACTABUTENM W TpUMEHEeHHe. BonokHa:
NPUPOAHBIE (PAaCTUTENbHBIE U >KMBOTHBIE) M XMMHUYECKHE (MCKYCCTBEHHBIE M CHHTETUYECKUE), UX
MOJIy4eHHE, CBOMCTBA U IPUMEHEHUE.

Jlucnepchuvie cucmemut. Ilonarue o aucnepcHbIX cuctemax. JlucnepcHas dasza u aucrnepcroOHHAS
cpena. Kimaccudukanus qUCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOr'O COCTOSIHHS TUCTICPCHOU
Cpenbl ¥ TUCTIEPCUOHHOM (ha3bl.

I'pyOoaucriepcHblE CUCTEMBI: AMYIbCUH, CYCIIEH3UH, a9PO30JH.

ToHkoaUCTIEpCHBIE CUCTEMBI: Telu U 30iu. [loHsATHE 0 cuHepe3uce U Koarysiuu.

Cocmas sewecmsea u cmeceti. BeliectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB.

[Tonsitue «monsi» U €€ pPa3HOBUIHOCTU: MaccoBas (JOJisi AJEMEHTOB B COCIUHEHUHU, OIS
KOMITOHEHTa B CMECH — JIOJIsI MPUMECEH, J0JIsT PaCTBOPEHHOI'O BEIIECTBA B PACTBOPE) M OObEMHas.
Jons BbIX0J1a IPOIYKTa PEAKLUH OT TEOPETUUECKH BO3ZMOKHOTO.

JemoncTpanuu. . Paznnunsie popMbl IEpHOIMUECKON CHCTEMBI XUMHUYECKUX 31eMeHToB 1. U.
MengeneeBa. Mojenb KpUCTAIIMYECKON pelIeTku Xjaopuaa HaTpus. OOpa3ibsl MUHEPAIOB ¢ HOHHOU
KPUCTAJUIMUECKON PEIIETKON: KaJIbLIUTA, TaIuTa. Moenn KpUCTAINIMYECKUX PELIETOK «CYXOTO JIbIa
(wmu Hioma), anmasa, rpadura (wim kBapua). Mopens wmonekynbl JIHK. OO6pasmel mmactmacc
(penomodopmanberuaHbe, MOJUYPETaH, MOTUITUIICH, MTOJUIPONUICH, TOJIUBUHUIXIIOPUI) U U3JIe-
must u3 HuX. OOpa3ibl BOIOKOH (IIEPCTh, LIEINK, alleTaTHOE BOJIOKHO, KalpOH, JIJaBCaH, HEUJIOH) U U3-



nenus u3 HuX. OOpa3ibl HEOpraHMYECKUX MOJIMMEPOB (cepa IacThuyeckas, KBapll, OKCHUJ aTFOMUHUS,
MPUPOJIHBIE ATFOMOCHIIMKATHI). MojieNb MOJISIpHOTO o0beMa ra3oB. Tpu arperaTHbIX COCTOSTHHS BOBI.
OO0pa3ipl HAKUNK B YalHUKE M TpyOaX IEHTPaJbHOr'o OTOIUICHHUs. JKeCTKOCTh BOABI U CIIOCOOBI €€
ycrpaneHus. [Ipubops! Ha xkuIkux Kpuctamuiax. OOpa3ubIpa3InyHbIX JUCIEPCHBIX CUCTEM: 3MYIbCHIA,
CYCTICH3HUM, adpo3osiel, reneit u 3omeit. Koarymsmus. Cunepesuc. ddext Tunmans.

JlaGopaTopHble onbIThl. 1. KoHCTpyHpoBaHue NeproanuecKkoi TabauIIbl 3JIEMEHTOB €
UCTIOJIb30BaHUeM KapTouek. 2. KoHcTpyupoBaH#e MOJIEIN METAUTNIECKON XMMHYECKON CBSI3H. 3.
[Tonmyuenue smynbcun pacTurenbHoro macna. 4. [lonydenue cycrneH3un «u3BeCTKOBOIO MOJIOKa. 5.
[TomyyeHne KONJIOMIHOTO pacTBOpa KYpHMHOTO OejKa M MCCIEOBAHUE €ro CBOMCTB C IOMOIIBIO
JIA3€pPHON YKa3KHU.

Tema 2. XuMuyeckue peakunuu

Peaxyuu, uodywue 6e3 uzmenenus cocmasa 6ewjecms. AJNTOTPONHUS U AJUIOTPOIHBIE
BUZOM3MEeHEHUs. [IpHUnHBI aJUIOTpONIMK Ha TpUMepe MOIUbUKAINA KACiIopoaa, yriaepoaa u docdo-
pa. O30H, ero Ouosoruyeckas poib.

W3omeps! 1 u3oMepus.

Peaxyuu, uoywue c usmenenuem cocmasa eewjecme. Peakunu COEIMHEHUS, Pa3lI0KEHMUS,
3aMeIeHussT ¥ OOMEHa B HEOPraHMYEeCKOM M OpraHWyecKod XuMuu. Peaknuum 5K30- W 9H-
norepmudeckue. TemnoBoil 3¢ (deKkT XUMHUUECKONW peakMi U TePMOXUMHUYECKUE ypaBHEHMs. Peakuun
TrOpEeHUsl, KaK YaCTHBIN CIIy4all IK30TEPMUYECKUX PEAKLIUMN.

Crkopocmov xumuueckou peaxyuu. CKOPOCTb XHMHUYECKOW pPEAKIMU. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKON PEaKIUu OT IPHUPOIbl PEArPYIOLIUX BEIIECTB, KOHLIEHTPALUU, TEMIIEPATYPHI, MJI0MIAN
MIOBEPXHOCTH CONPHKOCHOBEHHUS W Karajau3aTopa. Peakmum romo- u rereporeHHble. [lonstue o
KaTtanu3e U Kataiuzaropax. DepMeHTbl Kak OWOJIOTMYECKHE KaTajlu3aTopbl, OCOOEHHOCTH HX
dbyHkroHUpOoBaHUA. UHTHOUTOPHI peakuii 1 UX 3HaYECHHUE.

Obpamumocms  xumuveckux peaxyuu. HeoOpaTumbie W 0OpaTHMble XHUMHUYECKHE PEaKIIUU.
CocTostHue XMMHUYECKOT'0 PAaBHOBECHS I 00paTUMBbIX XuMudeckux peakuuid. [Ipunnumn Jle Ilarense
U CHOCOOBI CMEIIEHHS XUMHUYECKOro paBHOBECHs Ha IMpuUMepe cuHTe3a ammuaka. [lonarue o0
OCHOBHBIX Hay4YHBIX MPUHIIMNAX IPOU3BOACTBA HA MPUMEPE CUHTE3a aMMHUaKa UJIA CEPHOU KUCIIOTHI.

Ponv 60061 6 xumuueckou peakyuu. VIcTHHHBIE pacTBOpBL. PacTBOpUMOCTh M KiaccHpUKAIISL
BEUIECTB II0 3TOMY IIPU3HAKy: PacTBOPUMBIE, MaJlOpaCTBOPHUMBIE M HEPACTBOPUMBIE BEILECTBA.
Uctunanbie pactBopel.O0pa3zoBaHne pacTBOPOB. MeXaHU3M M SHEPreTHKA PACTBOPEHUS. XHUMHUECKOES
paBHOBECHE IIPU paCTBOPEHUHU. PacTBOpMMOCTH BemiecTB B Boje. HachleHHbI pacTBOp. Biusinue Ha
pPacTBOPUMOCTh MPUPOIBl PACTBOPSEMOrO BEIIECTBAa M PACTBOPUTENS, TEMIIEpaTypbl U JaBICHUS.
CniocoObl BBIpaXEHHUsSI COCTaBa PACTBOPOB: MaccoBasl JOJsl PACTBOPEHHOTO BEILLIECTBA, MOJAPHAA
KOHYEHMpPayusi.

ONEKTPONUTBI U HEINEKTPOIUTHI. DJNEKTPOIIMTHYECKAs Aucconuanus. Kuciorsl, ocHOBaHUS U
COJIM C TOUKH 3PEHHUS TEOPUH JIEKTPOIUTHUECKON THCCOLMALIUH.

XHUMHYECKHE CBOWCTBA BOJBI: B3aUMOJCHCTBHE C METAJJIaMU, OCHOBHBIMH W KHCIIOTHBIMH
OKCHJaMH, pa3lioKeHUEe U 00pa3oBaHHE KPUCTAJUIOTHAPATOB. Peakiuu rujpatanuu B OpraHU4YecKoin
XUMUH.

Tuoponuz opeanuuecxkux u Heopearnuyeckux coeounenui. Heodparumerii ruaponmmn3. OO6paTuMsbIil
TUJIPOJIN3 COJICH.

I'unponu3 opraHMYecKUX COEIUHEHUM U €0 MPAaKTUYECKOe 3HAUYEHUE IS OJTyYEHUS THIPOIH3-
HOT'O CIMpTa U MbUIA. buonornyeckas posib rupoin3a B IJIACTHYECKOM U SHEPreTHYecKOM OOMEHe
BEILECTB U SHEPTUU B KIIETKE.

Oxucaumenvro-eoccmanogumenvhvle peaxkyuu. CreneHb okuciaeHus. OnpeneneHue CTEneHu
okucieHus no Gopmyne coenuHeHus. [loHsaTre 00 OKHCINUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.
OKwucieHre 1 BOCCTaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTENb.

OnexTponn3. DIEKTPOIU3 KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIA IPOLECC. DIEKTPOIU3 pac-
IUIABOB U PacTBOPOB Ha IMpHUMepe xJjopuaa Hatpus. [IpakTuueckoe mpUMEHEHUE AIIEKTPOau3a. DJeK-
TPOJUTUYECKOE TOJTYUEHUE ATFOMUHUS.

Nemoncrpamuu. B3aumoneiicteue Zn ¢ HCl u HoSO4 npu pa3Hbix TeMiepaTypax, Ipu pa3HbIX
xounentpanusx HCl. B3aumopeiictBue ZNn C pa3HOil MOBEPXHOCTHIO (ITOPOIIOK, MPAHYIIBI, MbLUIb) C



HCI. BzaumopeiictBue pacTBOpa CEpHOM KHCIOTHI M pPacTBOpa THOCYJIb(ara HATPHS pa3HOM
KOHIICHTpAIIUU U pa3HoW TemiiepaTypbl. Monenb «kumsmiero cios». Pasnoxenune H202 ¢ momortisio
okcuaa mapranna (1V), comneii xenesa, voauIa Kamus, KaTajlasbl CBIPOro Msica M CBIPOro KapToders.

Cwmemenune pasHOBecHs B cucTeme Fe** + 3SCN —> Fe(SCN)s. [Ipumepsl HEOOPaTUMBIX PEaKIIUiA,
UAYIUX ¢ 00pa3oBaHMEM OCaJKa, Ta3a WM BOJbL. B3auMoneiicTBue JTUTHS M HATpPUS C BOIOM.
[Monyuyenne oxcuna dochopa (V) u pacTBopeHHe ero B BOJE; HCIBITAHUE IONYYEHHOI'O PacTBOpa
naakmMycoM. OOpa3ipl KpUCTAUIOIUAPATOB. McnblTaHue PacTBOPOB 3JIEKTPOIUTOB U HEITEKTPOIUTOB
Ha TMpeAMeT AUCCOLMAIUHU. 3aBUCHUMOCTb CTEHNEHH SJIEKTPOIUTHUYECKOW TUCCOLMALUU YKCYCHOM
KUCIJIOTHI OT pa3baBiieHUs pacTBopa. I 'maponu3 kapoua kanbius. ['uaponu3 kapOOHATOB MIEIOUHBIX
MeTaJlI0B ¥ HUTpaToB 1uHKa win cBuHLA (I1). Tlonyuenue mputa. [Ipocreiime okucauTeTpHO-BOCCTA-
HOBUTEJIbHBIE PEAKIMU: B3aMMOJEHCTBHE LIMHKAa C COJSHOM KHCIOTOM M JKeje3a C pPacTBOPOM
cynbhara Memu (II). Monens saexkTponuszepa. Mojeiab SJIEKTPOIM3HON BaHHBI IS TOJYYCHHS
QTIOMUHUSI.

JlabopaTopHble onbIThL. 6. CMenienue paBHosecus B cucteme Fe" + 3SCN —> Fe(SCN)s.

7. Peakmusi 3aMellieHUs] MEJIU KeJIE30M B pacTBOpPE MEAHOro Kyropoca. 8. Peakuuu, uaymmue ¢
o0Opa3oBaHHeM OcaJika, raza ¥ Bojbl. 9. [lonydeHune kuciopoaa pazioKeHueM MepoKcua BOAOpoaa ¢
noMmoImibio okcuga Mapranna (1V) wm kartamasel ceiporo kaprodens. 10. I[lomydenue Bomopoxma
B3aUMOJICUCTBUEM KUCIIOTHI ¢ IMHKOM. 1. Paznuunble ciyyau ruipoiivsa cojeil.

IIpakTnyeckass padora Ne 1. PemieHne >KCIEpUMEHTABHBIX 3a7a4 MO TeMe: «XHUMHYECKHE
PEaKIUm.

Tema 3. BelecTBa u HX CBOMCTBA.

Memannvl. B3aumopelcTBUEe METaNIOB C HEMETalaMu (XJIOpPOM, CEepod U KHUCIOPOAOM).
B3aumoseiicTBuEe MIETOUHBIX U IIEJI0YHO3EMEIBHBIX METANIOB C BOJOW. DJIEKTPOXUMHUYECKUM DSl
HanpsDKCHUM — METallioB.  B3ammopelcTBHE METAUIOB € pacTBOpaMM  KHCIOT W COJICH.
AnromuHoTepmus. B3aumonelicTBre HATpUs C ITAHOIOM U (PEHOIOM.

Kopposuss meramnos. lloHATHE 0 XMMHMUYECKOH M 3JIEKTPOXMMUYECKOM KOPPO3MM METAJUIOB.
CriocoO0BbI 3aIKUTHI METAIIOB OT KOPPO3HUH.

Hememanner. CpaBHUTENbHAas XapaKTePUCTUKA TaJOreHOB Kak Haubojee TUIUYHBIX
npejacTaBuTeNe HemeTaiioB. OKUCIUTENbHbIE CBOMCTBA HEMETAIIIOB (B3aUMOJEHCTBHE C METaNIAMHU
U BomoponoMm). BoccraHoBuTenbHBIE CBOMCTBa HEMETaUIOB (B3auMOJeiicTBUE ¢  Oosee
3JEKTPOOTPUIIATETILHBIMU HEMETAIIJIAMH U CIOKHBIMH BEIIECTBAMU-OKUCIUTENISMH).

Oxcuodwi. Knaccudukanus u XUMAYECKUE CBOWCTBA OKCUIOB.

Kucnomur neopeanuueckue u opeanuyecxkue. Kinaccupukanus KucaoT. XUMHUYECKHE CBOWCTBA
KHCJIOT: B3aMMOJICHCTBHE C METajulaMH, OKCHUJAMH METajUIOB, THJIPOKCHIAMH METAJIJIOB, COJISIMU,
cnuptamu (peakuusi stepudukanuu). Ocobble CBOWCTBA a30THOW M KOHIEHTPHUPOBAHHOW CepHOU
KHCJIOTBI.

OcHosanus Heopeanuueckue u opzarudeckue. OCHOBaHUS, UX KiaccuuKaius. XUMHUYECKHE
CBOICTBAa OCHOBAHMI: B3aUMOJICUCTBHE C KUCIOTaMH, KUCIOTHBIMU OKCHUIaMH U colsiMu. Paznoxxenue
HEPACTBOPHUMBIX OCHOBAHUM.

Conu. Knaccudukanus coneit: cpegHue, KUCIble U OCHOBHbIE. XMMHUYECKUE CBOMCTBA COJIEH:
B3aMMOJICHCTBHE C KHUCIOTaMHM, IIeJI0YaMHu, MeTauilaMu u coisamu. llpencraButenu cojiel m ux
3HaueHue. XJIOpUJ HaTpusl, KapOoHAT Kanblus, ¢pocdar Kanplus (CPEIHHUE CONH); TUAPOKApOOHATHI
HATpHs ¥ aMMOHHS (KHCIIbIe COJM); ruapokcokapoonaT menu (1) — manaxut (OCHOBHAsI COJb).

KauecTBeHHBIE peakiuu Ha XJIOpHIA-, Cyiabhar-, U KapOOHAT-aHUOHBI, KAaTHOH aMMOHWSI,
katronbl sxerne3a (1) u (111).

LI'enemuueckas c6s3b Mexcoy KIaccamu Heop2aHu4eckux u opeanudeckux coeourenuii. Ilonstue
O TEHETHYECKON CBS3M M TEeHEeTHYeCKuX psnax. ['eHernueckuit psag meramna. ['eHeTHdeckuil psin
HemeTayia. OCOOEHHOCTH T€HETHUECKOr0 Psijia B OPraHMUeCKONH XUMUH.

JemouncTpamuu. Komiekuus o0pasios MetamioB. Bzaumopeiicteue: a) Al, Mg, ¢ kuciopomom, 0) Li,
Na ¢ Bogoii, ciuptamu, denonom; B) Fe ¢ S; r) Fe ¢ p-pom CuSOgs; 1) Al ¢ NaOH. B3aumoneiictue:



KOHII. @30THOM KUCJIOTHI C Me/IbI0. Bempitka TepmuTHOM cMecu. Komtekius 00pas3iioB HEMETaIIIOB.
B3aumoneiicTBre XJ10pHOIM BOJBI C pacTBOpOM Opomua (noauaa) kanus. Konnekuus npupoaHbix
OpraHuyYecKux KucioT. Paz0aBieHne KOHLIEHTPUPOBAHHOM cepHOil KHCIOThL. B3aumoneiicTeue
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C CaxapoM, HEJUTI0I030i 1 Mebi0. OOpasibl MPUPOIHBIX
MHHEpAJIOB, COJAEPKALINX XJIOPHL HATPHsL, KapOOHAT Kanblius, pocdaT KaablMs U THIPOKCOKapOOHAT
menu (11). OOpa3upl UIEBBIX MPOAYKTOB, COAEPKAIIMX I'HIPOKAPOOHATH HATPHS 1 aMMOHHMSI, UX
CIIOCOOHOCTH K Pa3yIOKEHUIO NPU HarpeBaHuu. ['alieHue coapl yKCycoM.

JladopaTopHuble onbIThl. 12. [TonydeHnue u cBOHCTBA HEPACTBOPUMBIX OCHOBaHUM. 13.
KauecTBeHHbIE peakiiuy Ha KaTHOHBI M aHUOHBI. 14, MccnenoBanue KOHIICHTPHUPOBAHHBIX PaCTBOPOB
COJISTHOM M YKCYCHOM KHCIJIOT KaneJIbHBIM METOA0M IpH UX pazOaBieHuu Bofou. 15. [lonyuenue
amM(OTEepHOro THIPOKCUIA U U3yUEHUE €TO CBOMCTB.

IIpakTH4eckas padora Ne 2. Pemenue skcriepuMeHTaIbHBIX 3aj1au 110 TeMe: «BermecTsa u ux
CBOMCTBa».

Tema 4. Xumus u coBpeMeHHoe 0011ecTBO. (8 4.)

Xumus u npouzeo0cmeo. XuMuieckas MpoOMBIIIUIEHHOCTb, XUMUYecKas TexHoorus. Ceipbe JIst
XUMHUYECKON IPOMBIIUIEHHOCTH. Boga B XUMHUECKOM MPOMBIIIIIEHHOCTH. DHEPTHUsl 111 XMMUYECKOT O
npou3BojAcTBa. HayuHble MPpUHIIMIIBI XUMUYECKOT O TPOU3BOJICTBA. 3allIUTa OKPY>KAIOIIEH Cpe/ibl U
oXpaHa TpyJa Mpu XUMUYECKOM Mpor3BoAcTBE. OCHOBHBIEC CTAIMH XUMUYECKOTO TPOU3BOICTBA
(amMuaka 1 MeTaHosa). CpaBHEHHE POU3BO/ICTBA STUX BEILECTB.

Xumus u cenvckoe xo3aicmeo. XuMHU3alys ceIbCKOT0 X03SHCTBA U €e HanpaBieHus. Pactenus u
noyBa, noyBeHHbIH noriomatonuii kommmieke (IIK). Ynobpenus u ux knaccupukays. XuMHUECKUe
CpencTBa 3aluThl pacTeHu. OTpHIaTEIbHBIC TTOCIEICTBUS PUMEHEHHS TIECTUITUI0B U 00ph0a ¢
HUMU. XUMH3AIHS )KHBOTHOBO/ICTBA.

Xumusn u Ikono2un. XUMUYECKOE 3arpsisHEHUE OKpy katomiei cpeasl. Oxpana ruapochepsl OT
XUMHUYECKOTo 3arpsisHeHus. OXpaHa MoYBbl OT XUMHUECKOT0 3arps3Henus. OxpaHa atMocdepsl oT
XUMHYECKOro 3arpsasHerus. Oxpana Gaopsl U GpayHbl OT XUMUYECKOT0 3arpsisHeHus. buotexnonorus
Y T€HHasi UHKEHEPHUSI.

Xumusn u noeceonesnan yHcu3np yenoeexka. Jlomamnss anredyka. Morliye U YuCTIIIME CPEACTBA.
CpenctBa 60pb0bI C OBITOBEIMHU HaCEKOMBIMH. CpeficTBa TNYHON TUTUEHBI U KOCMETUKUA. XUMUS U
nuia. MapkupoBKa yrakoBOK MUIIEBBIX TPOAYKTOB U MPOMBILIUIEHHBIX TOBAPOB U YMEHUE UX YUTATh.
DKOJIOTHSl JKUINIIA. XUMHUS U TEHETHUKA YEJIOBEKa.

JeMmoncTpamuu. Moenn mporu3BOICTBA CEPHOM KUCIOTH M aMMuaka. Komeknus ynoopeHuii u
necTuruI0B. OOpasIlbl CpeICTB OBITOBOM XMMUHU U JICKAPCTBEHHBIX MpemnapatoB. Komnekuuu cpencts
TUTHEHBI B KOCMETHKH, MPENapaToB OBITOBON XUMUHU.



TemaTHueckoe IVIAHHPOBaAHHUE pa3aejoB XUMHUHU. 10 xaacec.

No Bcero, N3 Hux
TEMBI HaumeHoBaHue TemMbl Yac. ITpaxr. KonTtp.
paboThl. | pabOTHI
1 Tema 1. Ipeamer opraHnyecKol XUMHH. 8 1
OCHOBHBIE MOJIOKEHUS TEOPUN CTPOCHUS
oprannyeckux coeauHennii A.M. byrnepona.
2 Tema 2. Vriesomopoasl U UX IIPUPOIHBIE 25 1
HUCTOYHHKH.
3 Tema 3. Kucnopoa- u a3orcomepsxanue 26 1 2
OpraHWYeCcKHe COCANHECHHSI.
4 Tema 4. Oprannueckas XMMUS U OOIECTBO. 7 1
5 PesepBHOE Bpems. 2
HTroro: 68 2 4
TemaTuyeckoe nJIaHMpoOBaHue pasaeoB xumuu. 11 kiaace.
Bcero, N3 Hux
Ne HaumeHnoBaHue TeMbl Yac. IIpakr. | KoHTtp.
TCMBI paboTHL. | pabOTHI
1. CrpoeHue BeliecTna. 209 1
2. XHUMHYECKHE PEAKITUH. 204 1 1
3. BeimecTBa 11 UX CBOMCTBA. 224 1 1
4. XUMHS U COBPEMEHHOE 00IIECTBO. 64
Hroro: 68 2 3

JOKYMEHT MOZAMUCAH 3MEKTPOHHOM MOATNUCHIO

MYHUUUNAJNIbHOE BIO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YUYPEXXAEHUE CPENHSASA OBLLLEOBPASOBATEJIbHAS LLIKOJIA N2 1 P.M.
MOKILLAH, LLiseuloB AHapeit Banepvesnd, vpexkTop
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