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1. IlnaHupyemble pe3yJabTaThl OCBOEHHS Y4eOHOI0 mpeaMeTa « XuMHUsh)
1.1. JIu4HOCTHBIE pPe3yJIbTAThI
YyBCTBAa TOPJOCTH 3@ POCCHMCKYIO XHMHYECKYI0 HAyKy M OCO3HAHHE POCCUHCKON
IrpaXKAaHCKOM UIEHTUYHOCTH;
0CO3HaBaTh HEOOXOJMMOCTh CBOCH MO3HABATEIBbHOHN JESITEIBHOCTH M YMEHHUE YIPABISATh
€10, TOTOBHOCTb M CIIOCOOHOCTh K CaMOOOpPa30BaHHIO Ha TMPOTSIKEHUH BCEH >KU3HU;
MOHMMAaHWE BaXXHOCTU HEMPEpPBHIBHOTO  00pa3oBaHUsl Kak (aKkTopy  YCIELIHOM
npodecCHOHATBFHON U OOLIECTBEHHOM JesITeIbHOCTH;
TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JalibHEHIIeld o0pa3oBaTeNbHON TPACKTOPUU WIH
ctepsl npodhecCHOHAIBHO 1eATENbHOCTH;
HENPUITHE BPEIHBIX NPUBBIYEK (KYpPEHMsI, YNOTPEOJIEHMs ajKOrojisi U HAapKOTHKOB) Ha
OCHOBE 3HAHUH O TOKCHYECKOM M HAPKOTUYECKOM JCHCTBUH BEIIECTB;
1. 2. MetanpeaMeTHble pe3yibTaThl
UCIIOJIb30BaHNE OCHOBHBIX METOJOB TO3HAHUS (OINpenesieHue HCTOYHHKOB Y4EeOHOH u
HayyHOU MH(pOpMALINY, MOIydYeHHE 3TOW WHPOpPMALK, €€ aHAIN3, U YMO3AKJIIOUCHHUS Ha
€ro OCHOBE, M3rOTOBJICHHE M Mpe3eHTalus HH(OOPMAIMOHHOTO MPOAYKTa; MPOBEICHHE
HKCHEPUMEHTa, B TOM 4YHCI€ U B IIPOLIECCE MHCCIEN0BATEIbCKON JESTEIbHOCTH,
MOJICIUPOBAHKUE M3y4aeMbIX OOBEKTOB, HAOMIONEHUE 32 HUMH, UX H3MEpeHue, (puxcamus
pe3yNbTaToB) M HMX MPUMEHEHHE JUIsi NMOHUMAHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEH
NENCTBUTENBHOCTH;
BJIaJICHHE OCHOBHBIMH WHTEJUICKTYAIbHBIMH OINEpalUsMH (aHAJTU3 U CHHTE3, CPABHEHUE U
cucTeMarusanusi, o0O0OIeHne M KOHKPETH3alHs, KiacCU(UKalUs W TIOWCK aHaJIOTOB,
BBISIBJICHUE TPUYUHHO-CIEICTBEHHBIX CBsi3el, (pOpMymupoBKa THIOTE3, UX MPOBEpKa U
(GopMynUpOBKa BBIBOJIOB);
Mo3HaHUE OOBEKTOB OKPY)KAIOIIETO MHpa B IUIAHE BOCXOXKIEHHUS OT aOCTPAaKTHOTO K
KOHKpETHOMY (OT 0O0IIero 4epe3 4acTHOE K €AMHUYHOMY);
CIIOCOOHOCTD BBIIBUTATh UJIEU U HAXOAUTH CPENICTBA, HEOOXOIUMBIE IS UX TOCTHKEHUS;
yMeHue QOpMYIHUpOBATh L€ U ONpEAeNsATh 3aJaud B CBOEW IO3HABATEIBHOMN
JeSITebHOCTH, ONPENENATh CPEACTBA JUIsl JOCTUKEHUS 1IeJIe U peleHuns 3a/1a4;
OTIpPeNeNIATh  Pa3HOOOpa3Hble HMCTOYHHKH IONYYCHHS HEOOXOMUMOH XUMHUYECKOU
UHPOPMAITUH, YCTAaHOBJICHHE COOTBETCTBHUS COAEpKaHHWS M (HOPMBI TPEACTABICHUS
UH(POPMAITMOHHOTO MPOIYKTA ayTUTOPUH;
YMEHHME MPOAYKTHBHO OOIIATBCS U B3aMMOJIEHCTBOBATH B IIPOLECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh TO3UIMH JPYTUX YYAaCTHHKOB JEATENbHOCTH, 3(deKkTuBHO
pasperiaTb KOH(IUKTHI;
TOTOBHOCTh K KOMMYHHMKAIIUU (IIPEICTABIATh PE3yJbTaThl COOCTBEHHOHN MMO3HABATEILHOM
NeSITeIbHOCTH, CJBIIIATh M CIyIIaTh OIIOHEHTOB, KOPPEKTHUPOBATH COOCTBEHHYIO
MTO3HUIINIO);
YMEHHUE WCIIONB30BaTh CPEACTBa WH(POPMAMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH
(manee — MKT) B pemieHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AI[MOHHBIX 3a/1a4
Cc coOmrofeHHeM TpeOOBaHUM HIPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, TPaBOBBIX W JTUYECKUX HOPM, HOPM HWH(POPMAIMOHHOM
0C30I1acCHOCTH;
BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH, B TOM YHCIIE M S3BIKOM XHMHH — YMEHHUE SICHO,
JOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pPEHMS, HMCIIOJIb30BATh AJEKBATHBIC S3BIKOBHIE
Cpe/CTBa, B TOM YHCJIC M CHMBOJIbHBIE (XUMHUYECKUE 3HAKH, (DOPMYITBI U YPAaBHEHUS ).
1. 3. IIpeamMeTHble pe3yJbTAaThl 0CBOCHHS MPOTrPaMMBbI
3HaHWe (MTOHWMaHWE) TEPMHHOB, OCHOBHBIX 3aKOHOB M BaXKHEHWINIMX TEOpHH Kypca
OpTaHWYECKOW M O0IIeH XUMHUU;
yMeHue HaOlroJarhk, ONMUCHIBAaTh, (PUKCUPOBATh PE3y/bTaThl U JIENIaTh BBIBOJBI Ha OCHOBE
JIEMOHCTPAIIMOHHBIX M CaMOCTOSITEIbHO MPOBEAEHHBIX 3KCIEPUMEHTOB, WUCHONb3YS JUIs
ATOTO POHOM (PYCCKUM MITM HHOM) SI3BIK U SI3bIK XUMUH;



YMEHHE KIacCu(UIUPOBATH XUMUUECKHE 3JIEMEHTBI, TPOCThIE BEIIECTBA, HEOPraHMUECKHEe
Y OPraHUYECKHE COCTUHEHUS, XUMUYECKUE MPOIIECCHI;

YMEHHE XapakTepu30BaTh OOIIME CBOWCTBA, IMONYYCHHWE U TPUMEHEHHE  H3yYCHHBIX
KJIACChl HEOPTraHMYECKUX U OPraHUYECKUX BEUIECTB U UX BAXKHEHIINX MPEACTABUTENICH;
OMKCHIBATh KOHKPETHbIE XMUMHUYECKHUE PEaKIUH, YCIOBUSA UX MPOBEACHUSA U YIPABICHUS
XUMHUYECKHUMHU MPOIIECCAMH;

YMEHUE TMPOBOJIUTH CAMOCTOSITENIbHBIA XMMHUYECKHUN OJKCHEPUMEHT U HaOmoAarh
JEMOHCTPAIIMOHHBIN JKCIEPUMEHT, (UKCUPOBATh pE3YJAbTaThl M JIENaTh BBIBOABI U
3aKIJIFOYEHHUSI 110 pe3yJabTaTaM;

MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB 110 AHAJOTMM CO CBOMCTBaAMU
M3Y4YCHHBIX HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEN;

OTNpeEATh MCTOYHUKU XMMHUYECKOW HH(pOpMAIUM, MOly4yarh €€, MPOBOAMTH aHAIU3,
W3TOTaBINBATh WH(OPMAITMOHHBIN MMPOIYKT U IPEICTABIATH €r0;

YMETb I0JIb30BaThCSl OO0S3aTENIbHBIMU  CIIPAaBOYHBIMU Matepuanamu: [lepuoguueckoit
cucreMoit xumudeckux odmeMeHToB JI. V1. MenneneeBa, TaOnmuield pacTBOPUMOCTH,
AIIEKTPOXUMHUYECKUM PSJIOM HAIPSIKEHUN METAJUIOB, PSAOM AJIEKTPOOTPULIATEILHOCTH —
JUTSL XapaKTePUCTUKU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XUMUYECKUX deMEHTOB |—IV
MIEPHOIOB U 00PA30BaHHBIX UMU MPOCTHIX U CIIOXKHBIX BEIIECTB;

YCTAaHOBJICHHE 3aBHCHUMOCTH CBOWCTB M TNPUMEHEHHUS BaKHEHUIIMX OPraHuYeCKUX
COEIMHEHUI OT UX XUMHUYECKOTO CTPOEHUS, B TOM UYHUCJIE€ U OOYCIOBJICHHBIX XapaKTepOM
3TOTO CTPOCHUS (MPEACTHHBIM WIIH HEIIPEISIbHBIM) H HaJTHIueM (DYHKITMOHATBHBIX TPYIIIT;
MOJIEIUPOBAHKUE MOJIEKYJ HEOPTaHUYECKUX U OPTraHMUYECKUX BEIIECTB;

MOHMMAaHUE XMMUYECKOW KapTUHBI MUpPa KaK HEOThEMJIEMOW YacTH IEJIOCTHOM Hay4dHOM
KapTUHBI MUPA;

dbopMupoBaHUEe COOCTBCHHOW TIO3HIIMH ITPH OIEHKE MOCIISICTBUN JJII OKPYKAIOIIEH CPebl
JIESATETbHOCTH YEJIOBEKA, CBSI3aHHOW C MPOMU3BOICTBOM U TEPEpadOTKOW XHUMHUUYECKHUX
MPOAYKTOB;

MPOBEJICHUE XHUMHUYECKOTO OJKCIIEPUMEHTA; pa3BUTHE HABBHIKOB Y4e€OHOH, MPOEKTHO-
MCCJIEIOBATEIbCKOM M TBOPYECKOW EATETbHOCTH TPHU BBIMOJTHEHUH WHIUBUYATIBHOTO
MPOEKTa MO XUMUH;

coOmroieHre TpaBUiI O€30MacHOTO OOpalleHusi ¢ BEIISCTBAMHU, MaTepuajaMu; OKa3aHUe
MEepBOM TMOMOIIMM TPU OTPABICHMSIX, OXKOraX W TpaBMax, MOIYyYEHHBIX B pe3ylbTare
HapyIIEeHUs MpaBWJI TEXHUKH 0€30IacHOCTU IpU paboTe ¢ BeUlecTBaMH U JJaOOPATOPHBIM
o0opyaoBaHUEM.

B pe3yabrare usydyeHuss Kypca XuMuM 00y4arOIIHiiCcsl HAYYUThCS:

JaBaTh OMpeeNIeHUs] U3yUYEHHBIM MOHITHSIM;

YMEHUIO OMUCHIBAaTh CAMOCTOSATEIBHO MPOBEAECHHBIE SKCIIEPUMEHTBHI;

YMEHHUIO ONUCHIBaTh M pa3inuaTh KJIACChl OPTraHUYECKUX COEIUHEHUH, XUMHYECKHe
peaxiuu;

YMEHHUIO KJIaccu(UIUPOBaTh U3yUEHHbIE OOBEKTHI U SIBICHMUS,

HaOJIIONIaTh 33 IEMOHCTPUPYEMBIMH OTBITAMH, XUMUYECKUMHU PEAKIUSIMHU, TPOTEKAIOIITUMHU
B OBITY;

00BSICHATH Teoputo byTtieposa;

YCTaHABIIUBATh CBSA3b MEXKTY COCTAaBOM, CTPOSHHUEM U CBONCTBAMHU BEIECTB;
XapaKTepH30BaTh 0OIIME CBONCTBA OPraHUYECKUX BELIECTB;

ONpeeNsATh COCTaB BEIIECTB MO HX (opMynaMm; NPUHAUIEKHOCTh BEIIECTB K
OTpe/IeIEHHOMY KJacCy COEIMHEHUIl; BaJEHTHOCTh U CTENEHb OKHCIEHHUS AJIEMEHTOB B
COCTMHEHUSIX;

COCTaBJISITh (DOPMYIIBI OPTAHUYECKUX COSAMHEHUH, YPaBHEHUS XUMUUYECKUX PEaKITHil;
o0paliarbCsi ¢ XMMUYECKON OCyA0H U 1abopaTOpHBIM 000PYI0BaHUEM;

pacro3HaBaTh ONBITHBIM ITYTEM OPTAaHUYECKUE BEIIECTBA,



- pelarh 3aJaud Ha BBIBOJ MOJIEKYISPHBIX (DOPMyS OpraHMYECKHX BEIIECTB; MPOBOIAUTH
pacdeTbl Ha OCHOBE (POPMYJI M YpPaBHEHUM PEaKITHi;

- MIPOBOAMTH CaMOCTOSTENIbHBINA OUCK XUMUYECKOH MH(POPMAIIUH C UCIIOJIb30BaHUEM

- Pa3InYHbIX HCTOYHUKOB (HaY'-IHO-HOHy.]IHpHBIG HU31aHusA, KOMIBIOTCPHBIC 68,351 JaHHBbIX,
pecypcsl cetu MIHTEpHET), MCIOBb30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH Ui 00paboTKU U
nepegayu XuMu4eckon nHGOpMaIH U €€ IPECTaBICHUs B Pa3IMYHBIX opMax.
BbInyCKHMK MOJYYUT BO3MOKHOCTD!

- UCIIOJIb30BaTh NPUOOpPETEHHBbIC 3HAHUS W YMEHHS B IPAKTUYECKOW MEATEIbHOCTU H
MOBCEITHEBHOM JKU3HU JUIsl: 0€30I1aCHOTO OOpallleHus C BEIECTBAMU U MaTepHUaliaMu;

— HAy4UTbCS HKOJIOTUYECKU TPAaMOTHOMY IOBEACHUIO B OKPYXKAIOLIEH cperne;

- IJIAaHUPOBAHWIO U IPOBECACHUIO XUMHNYCCKOT'O SKCIICPUMCHTA,

- OBJIAJIETh OCHOBAMH XHWMHYECKOH TPaAaMOTHOCTH (CIIOCOOHOCTH aHaJU3UpOBaTh H
O00BEKTUBHO OIICHMBATh >KU3HEHHbIC CHUTYallUH, CBSI3aHHbIE C HaBBIKAMH 0€30MacHOTO
oOpallieHus ¢ BEIIECTBAMHU, UCIIOIb3yEMBIMU B IIOBCEAHEBHON KHU3HN).

2. Conep:xanue yue0HOTo npeaMera « XUMHD)

ConmepkaHue Kypca XapaKTepH3yeTcsl LEIOCTHOCTBIO M CHCTEMHOCTBIO y4eOHOTO
peaMeTa, Ha OCBOEHHE KOTOPOT'0 OTBEIEHO JKECTKO TMMUTUPOBAHHOE YUEOHOE BPEMSI.

[TepBast wacte kypca (10 kiacc) mocBsileHa OPraHUYECKUM COoeluHEHUsM, a Bropas (11
KJIACC) - OOIICH XUMUH.

CTpykTypupoBaHHE Kypca OpPraHMY€CKOM XUMHUU OIpEHENsieTcss HUIEIMH TEOpUHU
pa3BuBaromiero oOydeHuss OnbkoHnHa u B. B. JlaBpigoBa W CTaBUT I1ENIbIO pa3BUTHE
oOyyaromuxcsi Hempo(UIbHBIX MO OTHOLICHHIO K XWMHHU KIACCOB CpEACTBAaMU Y4eOHOI
qucuuruHel.  [loaTOMy BHawane paccMarpuBarOTCs KpPAaTKUE TEOPETUYECKHE CBEIACHUS O
CTpoeHuH, Kiaccuuranuu u cnocodbax GopMUPOBAHUS HA3BAHUNA OPraHUYECKUX COEIMHEHUH,
00 0COOEHHOCTSIX MPOTEKAHMsI OPTaHMUECKUX PEaKIil B CPABHEHUH C N3yYCHHBIMH B OCHOBHOM
LIKOJIE TUIAMU XMMHUYECKHX PEaKlMil C yJyaCTUEM HeOopraHmyeckux BeniecTB. Ha HavyaibHOM
JTare pacKpbIBAIOTCSA IPUUMHBI MHOTOOOpa3Hsi OpraHU4eCKUX COEINHEHUH.

Janee paccMarpuBarOTCs OCHOBHBIE KJIACCHI OPraHUYECKUX COCIUHEHNN — YIIIEBOJOPOIOB
(anmkaHOB, JIKEHOB, JMEHOB, aJIKUHOB, APEHOB) M X MPUPOIHBIX HCTOYHHUKOB (TIPUPOIHOIO rasa,
He(pTH W KaMEHHOTO yris). ODTO TO3BOJSET 3aKPENMUTh OCHOBHBIC TMOJIOXKEHUS TEOPUHU
XUMHYECKOTO CTPOCHUS OpraHndeckux coenuHenui A. M. bytieposa.

3areM CBEJEHHUs O 3aBUCHUMOCTHU CBOMCTB OpPraHMYECKHX COEIMHEHHH OT UX CTPOEHUs
pa3BUBAIOTCSI MPH PACCMOTPEHUU KJIACCOB KHUCIOPOACOAEPKAIIUX COEIUHEHUI (CHUPTOB,
¢deHona, aabAETUAOB, KapOOHOBBIX KHCJIOT, CIIOXKHBIX 3(QHUpPOB, >KUPOB M YIJIEBOAOB) H
a30TCO/IEPIKAIUX OPTAaHUYECKUX COCIUHEHHH (aMUHOB, aMHUHOKHCIIOT, OEITKOB M HYKJICHHOBBIX
KHCJIOT).

WNnero nenenonaradus, T. €. OTBETa Ha BOIPOC O POJIM OPraHUYECKOW XUMHUU B KU3HU
COBPEMEHHOr0 00IleCTBa, pPeaNu3yeT 3aKIIuuTeNbHas IaBa Kypca «OpraHuuyeckas XUMUS U
oOmiecTBo». B Heit oOywaromiuecss 3HAKOMATCS C TaKUMH BaKHBIMH B TIPAKTUYECKOM U
OMOJOrMYECKOM OTHOIIEHUM BEIIeCTBAMU W MaTepualaMM, KaK IUIacTMAacchl M BOJIOKHA,
(bepMeHThI, BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, & TAKXKE C JOCTIKEHUSIMU OMOTEXHOJIOTHH.

Wneu teopun paszBuBaromiero oOy4eHHs MOJOKEHb M B OCHOBY Kypca o0mied Xxumuu. Y
CTapIIEKJIACCHUKOB (OPMHUpPYETCS LEIOCTHOE TMpEJCTaBIeHHEe O XHMUYECKOM Hayke U
XAMHYECKOM MTPOMU3BOJICTBE, @ TAKKE O €IMHOW €CTECTBEHHO-HAYYHOU KapTUHE MUpPA, B KOTOPOMl
XAMHUYECKAsi KAPTUHA MUPA SIBISAETCS €€ HEOTHEMIIEMON YaCThIO.

B kypce obmielt xumMuM BHa4ajie ydyalluecs 3HAKOMATCS IMOCIETHUMHU JOCTHKEHUSIMH B
o0macTi H3y4eHHs] aToMma, Y3HAIOT O COBPEMEHHBIX METOJaX MO3HAHHsS CTPOCHUS aroMma,
yOIyOJISIFOT U pacIIMpsItOT 3HAaHUS, TOJyYE€HHBIE B KypCe OCHOBHOM IIKOJIBL, O CTPOEHUU aToMa U
BellecTsa Ha ocHoBe Ileproanueckoro 3akoHa u [lepuogmueckon cucremnl 1. 1. Menneneena,
00 O00mMX CBOICTBaX KJIACCOB OPraHMYECKMX M HEOPraHWYECKUX COEIUHEHHUH (KUCIOT,
OCHOBaHUM, aM(OTEPHBIX COCTUHEHHI) B CBET€ TEOPHUM DIJICKTPOIUTUUECKON TUCCOLUAIUN U
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npoToHHOW Teopuu. Jlamee paccmarpuBaercs KiacCH(pUKAMS XUMHUYECKHUX pEaKIuid B
OpPraHMYeCKOW M HEOPraHWYEeCKOM XMMHHU. 3aBepuiaeT Kypc 3HAKOMCTBO CTapIIEKJIACCHHUKOB C
NEPCHEKTUBAMU PA3BUTHA XUMHUYECKON HAyKM M XMMHYECKOTO MPOU3BOJACTBA, C MpoOIeMaMu
OXpaHbl OKPYXAIOIIEH cpeslbl 0T XUMUYECKOTO 3arPSA3HEHUS U MYTSAMH UX PEILICHHS.
10 kaace
Conep:xanne y4e0HOro Kypca

1. Teopus cTpoeHUs1 OPraHnYecKux coeqnneHuii A. M. Bytieposa.

IIpeameT opraHuvYecKoi XMMHH.

OpraHuyeckue BeLIECTBA: IPHUPOAHbIC, HCKYCCTBEHHble U CcHUHTeTHYeckue. OcoOeHHOCTH
cocTaBa WU CTPOEHMsI OpraHuYeckux BemecTB. Burtamusm u ero kpax. Ilonstue 06
YIJIEBOIOPO/IAX.

OcHOBHBIE N0JI0KeHHs] TEOPUH XUMHUYecKOro crpoenus byrieposa.

BanentHoctb. CTpykTypHBIE (GOpPMYIBI — TONHBIE W COKpaméHHbIe. [IpocThie
(onuHapHble) M KpaTHble (ABOIHBIE M TpoiHBIE) cBA3M. M3omepbl u u3omepus. Bzaumuoe
BJIMSIHHE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. Hexotopble 00111e XMMUYECKHE CBOWCTBA OPraHUYECKUX BEILECTB: MX
ropeHue, IUlaBJIeHHEe W oOyriuBaHue. Mojenu (1apocTep)KHEBbIE W OOBEMHBIC) MOJIEKYI
OpPraHMYEeCKMX COEIMHEHMH pa3HbIX KiaccoB. OmpesneneHue 3JIEMEHTHOIO  COCTaBa
OPraHUYECKUX COCIMHEHUN.

Jlabopamopnuie onvimul. VI3roToBICHNE MOZETIEH OPraHUYECKUX COSAUHEHUH.

2. Y1jieBo10pO/Abl U UX MPUPOAHbIE HCTOYHUKH

IIpenenbHbie yri1eBoAOPOAbI. AJIKAHBI.

Omnpenenenue. I'omonornueckuil psan ankaHoB U ero odmas ¢opmyna. CrpyKTypHas
uzoMepus yriepoaHoil nenu. Pamukanel. HomeHknarypa ankaHoB. XUMHUYECKHE CBOMCTBa
aJIKaHOB: TOPEHHUE, PEAKIMH 3aMElleHUs (TaJOreHUpPOBAHUE), PEAKIMS DPA3JIOKEHUS METaHa,
peakiys JeruApUpOBaHUs TaHA.

HenpenenabHble yIi1eBOA0POAbI. AJIKEHBI.

OrtuneH. lomonornyeckuit psan ankeHoB. Homenknarypa. CrpykTypHass H30MepHs.
[IpoMbIIIIEHHOE TOMYyYeHHWE AaJIKEHOB: KPEKMHT U JIETUPUPOBAHHME aJIKaHOB. Peaxius
JeruapaTtaluyl  3TaHoNla, Kak JabopaTOpHBIM CrMoco0 MOJydyeHHsl ATHUJICHA. Peakuun
NPUCOEAMHEHUS: TUApaTalus, T'HIpOraJloreHUpPOBaHUE, TaIOTEHUPOBAaHUE, MOJUMEpPU3ALINU.
[TpaBuno MapkoBHuKOBa. OxucieHue ankeHoB. KauecTBeHHblE peaKLUU Ha HEIpelesbHbIe
YIJIEBOJIOPOJIBI.

Auaxkaauensl. Kayuykm.

Homenknarypa. Conpsikénnble auenbl. byraauen-1,3, usonpen. Peaxkunus JleGenesa.
Peakiun  npucoeauHeHuss — ankajaueHoB.  Kayuyku: — HaTypasjbHbIM,  CHHTETHUYECKUE
(OyTagueHoBbIN, U30MIPEHOBLIN). Bynkanuzanus kaydyka. Pesuna. D60HHUT.

AJIKMHBI.

OOmass xapakTepucTHKa Tromojorudyeckoro psga. CrocoOsl oOpa3oBaHMsI Ha3BaHHM
aNKMHOB. XHMMHYECKHE CBOICTBa  aleTWJEHA: TOpPEHHEe, peakUud MPUCOEAUHEHUS:
TUIporajoreHMpoBaHue, rajJoreHupoBaHue, ruparanus (peakuus Kydeposa), ero noiayyeHue u
npUMeHeHHe. BUHUIXI0pU 1 ero moJuMepHu3anyst B MOJMXIOPBUHIIL.

ApeHbl.

BeHn3zon, kak mpeacTaBUTENb apOMaTHYEeCKUX YIIeBOA0poaoB. CTpOEHUE ero MOJEKYIbl U
CBOMcTBa (uU3MUEeCKHE U XHUMHUYECKHE CBOICTBAa: TOpeHHe, peaklUWd 3aMeleHus —
raJloreHMpoBaHue, HuUTpoBanue. [lonyyeHue u npuMeHeHne 6eHsona.

IIpupoaHbIil ¥ ONYTHBIN ra3bl.

Cocras npupoanoro rasza. Ero naxoxaenue B npupose. [IpenmyiectBa npupoaHoro rasa
KaK TOIUIMBAa. XMMHUYEcKas rmepepaboTKa MPUPOIHOTO raza: KoHBepcus, nuponaus. CuHTe3-ra3 u
€ro MpUMEHEHHUE.

[TonmytHble ra3pl, ux cocraB. [lepepaboTka momyTHOro rasa Ha (pakuuu: Cyxoil ras,
nponaH-0yTaHOBasi CMECh, ['a30BbIi OCH3MH.

He¢1b 1 cioco6nbl eé nepepadoTkm.



CocraB Hetr u e€ mepepaboTKa: nmeperonka, KpekuHr, pudopmunr. Hedrenpoaykrs! u ux
nonydenue. [loHsTne 00 OKTAaHOBOM uMcie. XHUMHYECKHE CIIOCOOBI TOBBIIICHHUS KauecTBa
OeH3MHa.

KameHnHblii yrosn 1 ero nepepadorka.

KokcoBaHne KaMEHHOrO yIIss M €ro IPOAYKTHI: KOKCOBBIM ra3, aMMHadHas BOJa,
KaMEHHOYTOJIbHAsi CMoJIa, KOKC. [ 'a3uduKanys KaMeHHOTO YIJIs.

Jemoncmpayuu. I'opeHre NpeaelbHbIX U HENPEIEIbHBIX YIIIEBOIOPOLOB: METAHA, ITAHA,
arietnsieHa. KauecTBEHHBIE peaklUM Ha HENpeAeibHBIE YITIEBOIOPOABI: 00ECIBEYMBAHHE
STWJIEHOM M AalleTWIEHOM pacTBOPOB IIepMaHraHara Kajauss U OpoMHOW Bozibl. OTHOLIEHHE
OeH30u1a K 3TUM OKUcauTesAM. Jleruaparanus stanona. ['maponu3s kapouna kaneius. Komiekuuu
«Hedts u HEepTEenpoayKkTh», «KaMeHHBIN yroib W MPOAYKTHI €r0 mepepadboTKuy, «Kayayku.
Kapra none3nbix uckonaemoix PO.

Jlabopamopnvie onvimui. OOHapyXeHHE TPOAYKTOB TOpeHHUs cBeuyd. lVcciemoBaHue
CBOMCTB Kay4yKOB.

3. Kucjiopon u a3zorcoaep:aiye OpraHndecKue coeIuHeHust

OnHoaTroMHBbIE CIIUPTHI.

Onpenenenve. @OyHKIUOHANbHAS TUAPOKCWIbHAs rpynna. l[omonormueckuil psa
OpeAeIbHBIX OAHOATOMHBIX CHHUPTOB. M3omepuss mNoiokeHUs (YHKUMOHAJIBHON TIpYIIIBL
Bonoponnass cBsi3b. XUMHYECKHE CBOMCTBa CHUPTOB. AJjbAeruaHas rpynmna. Peaxnus
sTepuduKanmy, ciaokuele 3¢upsl. [lpumenenue crnupros. JleficTBMe METUIOBOTO U 3TUIIOBOTO
CIIUPTOB HAa OPraHU3M Y€JIOBEKA.

MHOroaToMHbI€ CITUPTHI.

OTUJIEHINIMKONb, KaK IPEACTaBUTENb JIByXaTOMHBIX W NIULEPUH, KaK IPEJICTaBUTENb
TpEXaTOMHBIX CcnUpToB. KadecTBeHHas peakuys HAa MHOIOaTOMHBIE CIIMPTBHI, UX CBOMWCTBA,
nojydeHnue u npuMmeHenue. [lonstue o6 anTupusax.

DeHo.l.

Crpoenne, mojy4yeHue, CBOCTBa W NpuMeHeHHe (eHona. KauecTBeHHbIE peakiuu Ha
¢denon. B3aumHoe BiusiHUE aTOMOB B MOJIEKyJe (peHoa.

AJIbieru/ibl M KEeTOHBI.

dopmanpaeru U aueTanbAerull, Kak INPEeJCTaBUTENN ajbACTUIO0B, COCTAaB UX MOJEKYI.
@yHKIMOHAIbHAs KapOoHWIbHas rpynna. KauecTBeHHble peakuuu Ha anpjaerujbl. CBoicTBa,
NOoJy4YeHue M NMpUMeHeHHe (GopManbleruaa U aneraibaerujia. Peakuun noiavkoHIeHcaluu Ass
¢dopmanbreruna. [lonarue o kKeToHax Ha MpUMEPE alleTOHA.

Kap0OoHoBbIC KHCJIOTBI.

Tomonoruyeckuid psiji TPENeNbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKHpHBIC
KapOOHOBBIE KMCIOThl. XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. [Tonydyenue u npumeHeHnue
MYPAaBbUHOHN U YKCYCHOM KHCJIOT.

Choxnblie 3¢pupsbl. ZKupsbl.

Peakuus srepuduxanuu. Crnoxusie 3gupbl. Kupbl, UX cocTaB U ruAposn3 (KUCIOTHBIA U
11eJ109HON). Mbuta. 'mapupoBaHue )KUpOB.

YrieBoasbl.

VYrneBoasl. Monocaxapupl. [moko3a kak anpaerungocnupt. Copout. MonoyHoKucioe u
ciuproBoe Opokenune. Dorocuntes. [lucaxapuasl. Caxaposa. [lommcaxapuapl: Kpaxmai,
LEJLTI0N03A.

AMMHBI.

AMuHorpymnmna. AMHHBI TpeJeNbHbIE U apomarnueckue. AHwINH. llonydeHne aMuHOB.
Peakuus 3unnHa. XuMHU4YECKHE CBOMCTBA U MPUMEHEHHE AMUHOB.

AMHHOKHCJIOTBI.

AMUHOKHCIIOTBI, COCTaB HX MOJIEKYJ M CBOMCTBa, Kak aM(OTEpHBIX OPraHUYECKUX
coequHeHUN. [MIKH, KaK NpeAcTaBUTENb aMUHOKHUCIOT. [lomyueHne moimneTuaoB peakuuei
MOJIMKOHAeHcauuu. [ToHsTHE 0 MenTHIHON CBA3H.

beaxku.



Crpoenue Momekyn OelKOB: TepBUYHAs, BTOpPUYHAsT U TPETUYHAs CTPYKTYpHI.
KauecTBeHHbIE peakiuy Ha OSNIKM, UX TUAPOIN3, ICHATypalus U OHonorndeckue QyHKINM.

Jlemoncmpayuu. IlonydeHue anpIeruoB OKHCIeHUEM cnuproB. KauecTBeHHas peaxius
Ha MHOTOATOMHBIE CHHPTHI. 3aBHUCUMOCTH PAaCTBOPHUMOCTH ()eHOJa B BOAE OT TEMIIEpaTyphl.
B3aumoneiictBue ¢ 6poMHoi Bomoit u xiopuaoMm xkene3a(lll), kak kadyecTBeHHbIE peaklUM Ha
¢denon. Peakuuu cepeOpsHOTO 3epkaia U CO CBEKEMOTy4eHHBIM ruapokcuaom memu(ll) mpu
HarpeBaHUM, KaK KauyeCTBEHHbIC peakiuu Ha aimpAeruibl. OOpasibl MypaBbHHOW, YKCYCHOM,
NAJILMUTHHOBOW U CTE€APUHOBOM KHCIIOT U UX PACTBOPUMOCTD B BOJIE. AJIbJCTHIHBIE CBOMCTBA U
CBOMCTBA MHOIOATOMHBIX CIIMPTOB DIIOKO3bI B peakiuu ¢ rugpokcugom  meau(ll).
Unentudukanms kpaxmana. KauecTBeHHble peakliuy Ha OEIKU.

Jlabopamopnsvie onvimpi. CpaBHEHUE CKOPOCTH HCHApEHHUs BOABI M 3TaHOJA.
PactBopuMOCTh muileprHa B BOJIE. XUMHUYECKUE CBOMCTBA YKCYCHOW KHUCJIOTHL. OmnpeneneHue
HENpeIeNbHOCTH PAaCTUTENBHOTO Macia. MineHtudukanus kpaxmaia B HEKOTOPBIX MPOIYKTax
nuTtaHus. V3roroBrneHue KpaxmalbHOro kieicrtepa. M3rotosienue mozeneil MOJEKYJl aMHHOB.
W3rotoBieHue MOJEIN MOJICKY/IbI TIUIMHA.

Ilpakmuueckan paboma. Vinentuduxaiuss OpraHudeCcKuX COCTMHCHH.

4. Opranuyeckasi XuMus ¥ 00111eCTBO

buorexnojsiorus.
[lepuonbr e€ pa3BuTus. Tpu HampaplieHUS OWOTEXHOJIOTHH: TeHHas (WM TeHETHYECKas)
WHXKEHEPUS; KJIETOUHAS WHXKECHEPUS; Ononornyeckas WH)KEHEpUs. I'eneTnuecku

momuduuupoBanusie opranu3dmbel  (I'MO) wu TpancrenHas mnpoxaykuusa. KioHupoBaHwme.
HMmmo6unu3oBanHble (PEPMEHTHI U UX IPUMEHEHHUE.

IHonumepsl.

Knaccugpukanus mnomumepoB. VICKyCCTBEHHBIE MOJHMMEpbI: LEUIYJIOMU], aUeTaTHbIA IMIENK,
BHCKO3a, IIeJuTo(aH.

CuHTeTHYeCKHEe NOJTUMepPbI.

[Tonmumepusanuss ¥ NOJIMKOHACHCALMS, KaK CIOCOObI Moiy4yeHUs noaumepoB. CHHTETHYECKHE
kayuayku. [lomuctupon, TepaoH UM NOJUBUHMIXJIOPHJI, KaK IPEICTaBUTENM IUIaCTMACC.
CuHTEeTHYECKHE BOJIOKHA: KaIllPpOH, HalJIOH, KeBJIAp, JIABCaH.

Hemoncmpayuu. Komekuy KaydyKoB, IUIACTMAcC, CHHTETUYECKUX BOJIOKOH U U3JIENINN U3 HUX.
®epMeHTaTUBHOE pPa3JI0kKEHHE IEPOKCHJIa BOJIOPOJAa C IMOMOIIbI KaTanasbl CBEKEHATEPTHIX
MOPKOBHU HJIM KapTO(es.

Jlabopamopnusie onvtmapl. O3HaKOMIICHHE C KOJUIEKIMSIMH Kay4qyKOB, IJIACTMACC U BOJIOKOH.
Ilpakmuueckas padoma. Pacrio3HaBaHME IIACTMACC U BOJIOKOH.

11 kaace
Conep:xanne y4e0HOro Kypca

1. Crpoenmue BemecTB

OcHOBHBIE CBeICHHS 0 CTPOEHHH ATOMA.

Crpoenue aroma: cocTaB sjapa (HYKJIOHBI) W DJeKTpoHHas oOonouka. [lonsatue o0
n3oromnax. [[oHATHE O XMMHYECKOM OJIIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM
3apsaaoM spa.

IHepuonnyeckasi cucrema xumuueckux 3jemeHToB . I. MeneneeBa B cBeTe y4eHHs
0 CTPOCHHMH aTOMA.

®dusndeckuid cMbich npuHATOW B Tabmuie J[. M. MenneneeBa CUMBOJIIMKHU: TIOPSIKOBOTO
HOMEpa 3JIEMEHTa, HOMEpa mepuoja U HoMepa rpynibl. [[oHATHE O BaJIEHTHBIX JJIEKTPOHAX.
OTtoOpakeHue CTpOEHUS AEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKUX 3JIEMEHTOB C MOMOIIBIO
AIIEKTPOHHBIX U NEKTPOHHO-Tpadrueckux HopMyt.

OObsicHEHHE 3aKOHOMEPHOCTEH W3MEHEHHS CBOWCTB 3JIEMEHTOB B MEPUOAAX M TPYIIax
MEePUOJUYECKON CUCTEMBI, KaK CIEACTBUE UX AJIEKTPOHHOTO CTPOCHUS. DIEKTPOHHBIE CEMEICTBA
XAMHYECKHUX 3JIEMEHTOB.

CpaBHenue Ilepuoguyeckoro 3aKOHA M TeOPUM XHMMHMYECKOI0 CTPOEHUsI Ha
Ppusocodckoii ocHoBe.



[Ipennoceuikn OoTKpeITHS [lepronnyeckoro 3akoHa M TEOPUU XUMHUYECKOTO CTPOECHUS
OpraHUYEeCKUX COCIMHEHHUM; pPOJIb JIMYHOCTH B HUCTOPUM XHMWM; 3HAYCHUE IIPAKTUKUA B
CTAHOBJICHUU U PA3BUTUN XUMUYECKUX TEOPUM.

Honnasi xuMHYeCKasi CBA3b U HOHHbIE KPUCTAINYECKHE PELIETKH.

KaTnoHbl 1 aHMOHBI: UX 3apsbl U KilaccU(UKAIMs IO COCTaBY Ha MPOCTHIE U CIIOXKHBIE.
[TpencraButenu. I[loHsTHE 00 MOHHOW XMMHUYECKOU CBs3M. VOHHASI KpUCTAITMYECKasl periéTka
U ¢pu3NYECKUe CBOMCTBA BEUIECTB, 00YCIOBICHHBIE 3TUM CTPOCHUEM.

KoBanenTHasi XxumMH4YecKasi CBSiI3b. ATOMHbIe W MOJIEKYJSIDHbIe KPHCTAIMYECKHE
PEeLIETKH.

[loHsiTHE O KOBAJIEHTHOM CBS3U. OJIEKTPOOTPULATEIIBHOCTb, HEMOJSPHAs M NOJIspHas
KOBaJICHTHBIE CBsI3M. KpaTHOCTh KOBaJEHTHOW CBS3M. MexaHu3Mbl 00pa30BaHMs KOBAaJEHTHBIX
CBs3eii: OOMEHHBIH M JIOHOpPHO-aKUenTopHbIA. [lomsipHOCTH MONEKynbl, Kak CJeCTBUE
IIOJIAPHOCTHU CBSI3U U I€OMETpUU MOJEeKynbl. Kpucraiumyeckue pemeTk ¢ 3TUM TUIIOM CBS3H:
MOJIEKYJIsIpHble U aromMHble. Dusnueckue CBONCTBA BEIIECTB, OOYCIOBJICHHBIE TUIIOM
KPUCTAIUIMYECKUX PEIIETOK.

Mertannu4yeckasi CBf3b.

[lonsiTHE O METAUIMYECKOM CBSI3M W METAUIMYECKUX KPUCTAUIMYECKUX pEHIETKaX.
®u3nyecKkrue CBOKWCTBA METAVIOB HA OCHOBE HUX KPUCTAUIMYECKOro cTpoeHus. llpumenenue
METAJUIOB HA OCHOBE UX CBOMCTB. YEPHBIE U LIBETHHIE CILUIABBI.

Bonoponnasi xuMn4yeckas CBf3b.

MexmonekynsgpHass W BHYTPUMOJIEKYISpHas  BOAOPOAHBIE  CBA3M.  3HAu€HUE
MEXMOJIEKYIISIPHBIX BOJOPOJIHBIX CBSI3€U B MPUPOJIE U )KM3HU YEIIOBEKA.

IHonumepsnl.

[lonyyeHue moiMMepoB peakUsMU MOJUMEPU3ALUU U TOJUKOHACHcAluu. Baxkuelue
IIPEACTABUTENN IUIACTMACC M BOJIOKOH, MX IIOJIy4eHHE, CBOMCTBAa M IpUMeHeHue. [lonsatue o
HEOPraHWYECKUX MOJMMEPAX U UX MPEICTABUTEIIH.

JlucnepcHbie CHCTEMBI.

[TonsiTre o nucnepcHoi ¢a3e M IUCIEPCUOHHOW cpene. ArperaTHoe COCTOSHHE pa3Mep
gacTul] ¢as3pl, KaK OCHOBA Ui KJIacCU(UKAIMH TUCIIEPCHBIX CHUCTEM. DMYIbCHH, CYCICH3HH,
a’p0o30JIM - TPYINIbl TPYOONUCHEPCHBIX CHUCTEM, UX MPEJACTABUTENU. 30JM U Tl - TPYIIbI
TOHKOJUCIIEPCHBIX CUCTEM, UX IpeAcTaBuTeNu. [IoHATHE O CHHEPE3HCe U KOATyJISLIHH.

Hemoncmpayuu. Ilepronrueckoit cucTeMbl XUMUYECKUX 21eMeHTOoB /. 1. MenneneeBa B
pa3nuuHbIX Gopmax. Monenab HOHHON KPUCTAIIIMUECKON pelETKU Ha IPUMEpe XJIOpUAa HaTPHsL.
MuHepabl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIIETKON: KAJIBLIUT, FaIUuT. Monenu MOJIEKYIIIpHON
KPUCTAJIMYECKON PEIIETKN Ha MPUMEPE «CYXOTO JIbJa» WM MOAA U aTOMHOW KPUCTAJUIMYECKON
pewETKN Ha MpUMepe anMasa, rpaduTa Wik KBapua. Mojens MosisipHOro o0béMa raza. Monenu
KPUCTAIJIMYECKUX PEIIETOK HEKOTOpbIX MeTamioB. Komiekinuu o00pa3loB  pasiIMyHBIX
JUCTIEPCHBIX cucTeM. CHHEpE3NC U KOaryisLus.

Jlabopamopnuie onvimpl. KOHCTpyHpOBaHNE MOJEIN METALINYECKONM XUMUYECKON CBSI3H.
[TonydyeHne KOJUIOMIHOTO pacTBOpa KypHHOIO Oeika, MCCIEeI0OBaHHE €r0 CBOMCTB C MOMOIIbIO
JIA3epHOM YKa3KU W IIPOBEJICHUE €ro AeHaTrypanuu. [lonydenue sMynbCun pacTUTEIBRHOTO Macia
u HaOmoneHue 3a e€ pacciaoeHueM. [lonyueHue CyCNEH3MM «HM3BECTKOBOTO MOJIOKa» U
HaOJIOAEHUE 3a €€ ceqMMEHTAINEN.

2. XUMHUYeCKHEe peaKkluu

Knaccupukanusa XuMHIeCKHX pPeaKkIuid.

Annorponuzans M HM30MEpH3alMsl, Kak peakuuu O0e3 M3MEHEHHs COCTaBa BEeIECTB.
Amnnorponus u e€ npuunHbl. Knaccuukanus peakiuii mo pa3anuHbM OCHOBaHHIM: IO YUCILY U
COCTaBy peareHTOB U MPOIYKTOB, 1O (a3e, O UCIOIb30BAHUIO KaTalln3aTopa Wik (GpepMeHTa, o
TerioBoMy 3pdexty. Tepmoxumuueckue ypaBHEHUs peaKIuil.

Cxopoctb XUMHYECKHX peaknuid. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX
peakuuili: MpUpoAa pPEarupyrollux BeEIIECTB, TEMIEparypa, IUIOMIAJb HMX COINPUKOCHOBEHUS
pearupyromux BeleCTB, UX KOHLECHTpaLMs, IPUCYTCTBUE Karanu3aropa. [IoHaTne o karanuse.



®epMeHTHI, KaKk OHoIorHYecKue Karaan3aropbl. THIMOUTOPHI, KaK «aHTOHHUMBD) KaTajlu3aTopoB
U UX 3HAUCHHUE.

XuMun4yeckoe paBHOBecHe M CrocoObl ero cMmemlenusi. Kimaccudukanus XUMHUESCKUX
peaknuii mo mpu3HaKy ux HampasiieHus. [loHsTHE 00 OOpAaTUMBIX PEAKIUSIX U XUMUYECKOM
paBHoBecu. [Tpunuun Jle-IllaTenbe u cnocoObl cMeUIeHUs] XUMUYECKOro paBHoBecus. Oomas
XapaKTEepPUCTHKA pEaKIuil CHUHTE30B amMMmuaka U okcuaa cepbl(VI) u paccmMoTpeHue yclioBuid
CMEUICHUS UX PABHOBECHUS HA MPOU3BOJICTBE.

I'mapoaus. OOpatumblii 1 HEOOpaTUMBIA TUAPOIU3BL. [WUAPOTU3 CONEH M €ro THIIBL.
['maponu3 opraHMYECKUX COEAMHEHMH B JKMBBIX OpPraHM3MOB, KaK OCHOBa OOMEHa BEIIECTB.
[Tonsitrie 06 sHEpreTUUECKOM OOMEHE B KJIETKE U POJIH TUAPOSIN3a B HEM.

OKHCIHUTEJbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTerneHb OKUCIEHUs U e€ OorpeiesieHre
no ¢opMmynamM OpraHM4ecKMX M HEOPraHMYECKHUX BEIIECTB. OJIEMEHTbl U BEIIECTBa, Kak
OKHUCIUTENM U BoccTaHoBuUTenu. l[loHsTHe O mpoleccax OKHUCIEHHS U BOCCTAHOBJICHUSI.
CocraBieHue ypaBHEHUNH XUMHUECKHUX PEAKIMIl Ha OCHOBE JIEKTPOHHOTO OaaHca.

DJIeKTPOJIHN3 PACIJIABOB M PACTBOPOB JIEKTPOJIHUTOB. XapaKTEPUCTUKA AJIEKTPOJIU3A,
KaK OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO Mpoiecca. OCOOEHHOCTH AIEKTPOIIN3a, MPOTEKAIOIIETO
B pacTBOpax 3JIEKTPOJUTOB. [IpakTuyeckoe MpUMEHEHHE SICKTPOJIN3a: MOTYyYEHUE TaJOreHOB,
BOJIOPOZA, KHUCIIOPOAA, IIEJIOYHBIX METAJUIOB U ILEJIOYEH, a TAaKKe AJIOMUHUS 3JIEKTPOJIU30M
pacIjiaBOB M PacTBOPOB COCOWHEHUNM OSTHUX OdJeMEHTOB. [loHsATHE O TaJbBaHOIIIACTHUKE,
raJibBaHOCTETUH, PAQPUHUPOBAHUM LIBETHBIX METAIIJIOB.

Jlemoncmpayuu. PacTBopeHHE CEpHOW KHCIOTHI U aMMHUAYHOW CENUTPBl U (UKcalus
TEIJIOBBIX SIBICHHUI Uil 3THX MpoueccoB. B3zaumoaeicTBus pacTBOPOB COJISIHOM, CEpHOM U
YKCYCHOU KHCJIOT OIMHAKOBOM KOHIICHTPAIMH C OJUHAKOBBIMHU KyCOUKaMU (FpaHyJIaMH) IIMHKA U
B3aMMOJICWCTBUE OJMHAKOBBIX KYCOYKOB pa3HBIX METAUIOB (MarHus, I[MHKA, >Keie3a) C
pacTBOPOM COJISTHOM KHCJIOTBI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTH XUMHUYECKHX PEaKIUi OT
OpUpOIBl BeUIeCcTB. B3aumonelcTBue pacTBOpOB THOCYAb(GATa HATPHUs KOHIEHTPALUU H
TeMIIEpaTypbl C pPAacTBOPOM CEPHOM KHUCIOTHL. MOAECIUPOBAHUE  «KHUIIAIIETO  CJIOS».
Hcnonp30BaHNE HEOPraHMYECKUX KaTaIM3aTOpoB (coyied xkenesa, HOANAa Kajaus) U MPUPOTHBIX
00BEKTOB, coOIepKalMX Karanazy (Celpoe Msco, KapTodensb) IS pas3lIoKEHUs IepoKCcHIa
BOJIOpoNia. BzauMonelcTBUe IMHKA C COJSHOW KHCIOTOM HHUTparoM cepedpa, Kak MNpUMEpPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEIIBHONW peakiuii U peakiun obmeHa. KoHcTpyupoBaHue momenn
anekTponusépa. BumeopparMeHT ¢ IpOMBIIIIEHHON YCTAaHOBKH JIJISl TIOTYYESHHSI aIFOMUHUSL.

Jlabopamopnwie onvimer. Unmoctpanus npasuiia beprose Ha mpakTHKE — MPOBEACHUE
peakiuii ¢ 00pa3oBaHUEM OCaJiKa, Ta3a v BOAbI. [ eTeporeHHsblil KaTanu3 Ha IpUMepe Pa3IoKeHUs
MEepPOKCHIa BOAOPOJA B MPUCYTCTBUU NUOKcHUa MapraHiia. CMelieHne paBHOBECHUSI B CHCTEME
Fe>* + 3CNS™ <> Fe(CNS);. McnbiTanue MHAMKATOPAMHI CPEIbl PACTBOPOB CONEH Pa3IMUHBIX
TUNoB. OKHUCIUTENbHO-BOCCTAHOBUTENbHASA pEaKIMs MW peakius oOMeHa Ha NpuMepe
B3aMMO/IeHicTBUS pacTBOpOB cyibdara meau(Il) ¢ xenezom u pacTBOpoM IETOYH.

Ilpakmuueckaa padoma. PenmieHre >KCIEPUMEHTAIBHBIX 33/1a4 MO TeMe «XHUMHYECKast
peaKIus».

3. BemecTBa u UX CBOlCTBa

Mertanibl.

®dusndecKkne CBOMCTBA METAUIOB, Kak (YHKIUA HMX CTpoeHUs. JleleHne MeTajuioB Ha
TPYNIbl B TEXHUKE U XUMHUU. XUMUYECKHE CBOWCTBA METAJUIOB M AIEKTPOXUMUYECKHH P
HanpsokeHui. [loHsTHEe 0 MeTauIoTepMuH (ATFOMUHOTEPMUHN, MAaTHUETEPMUHU U . ).

Hemerasubl. biiaropoassie rassl.

Hemeramnsr KaK OKUCIIUTENH. Hewmeranmst KakK BOCCTAaHOBHTENH. Psn
AIIEKTPOOTPHULIATENILHOCTH. IHepTHBIE WM O6J1aropoIHbIC Ta3bl.

Kuciaorbl Heopranuyeckue u OpraHnyecKue.

KucnoTel ¢ TOUKM 3peHUs] aTOMHO-MOJIEKYJIApHOTO yueHus. Kuciorel ¢ TOYKM 3peHus
TEOPUU DJEKTPOIUTUYECKON Juccouranuu. KuciaoTel ¢ TOYKHA 3pEHUsS MPOTOHHOW TEOPHH.
OO6mue xuMuueckrue cBocTBa KUCIOT. Knaccudukaius KUcor.

OcHOBaHUSl HEOPraHUYeCKHe U OPraHNYecKue.



OcHOBaHUs ¢ TOYKH 3pEHUS aTOMHO-MOJIEKYIIIPHOTO yueHusa. OCHOBaHUSA C TOYKU 3PEHUs
TEOPHUH DJIEKTPOIUTHUECKON auccoruanuu. OCHOBaHHUS C TOYKHM 3PEHUSI MPOTOHHOM TEOPHH.
Knaccudukanus ocHoBaHuid. XHMHYECKHE CBOWCTBA OPraHUYECKUX ¢ HEOPTaHUYECKUX
OCHOBAHUM.

AM@oTepHbIe cCOeIMHEHUSI HEOPraHUYeCKHe U OPraHn4YecKue.

Heopranndeckue ampoTepHbIe COSTUHEHUS: OKCUIBI U TUIPOKCUIBI, — UX  CBOHCTBA U
nonyyeHue. AMQpoTepHble OpraHMYECKHe COSAMHEHUS Ha NMpUMepe aMUHOKUCIOT. [lenTunbl u
MIENITU/THASL CBA3b.

Coun.

Knaccudukanus coneit. XKéctkocth Boabl U ciocodsl €€ yctpanenus. [lepexon kapbonara
B TUpoKapOoHaT U oOparHo. O0IMe XUMHUYECKUE CBOMCTBA COJICH.

Jemoncmpayuu. Komnexuuss metamnoB. Komexkuuss HemeraioB. B3ammoneiictBue
KOHLICHTPUPOBAHHON a30THOW KHUCJIOTBI C MeApl0. Bembllika TepMuUTHOM cMecu. Bcermblmika
yépHOro mopoxa. DBeiTecHeHME TrajgOreHoB M3 MX PACTBOPOB JIPYrUMHU TaJOT€HAMH.
B3aumopeiicTBue mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOW KHUCJIOTHI M aMMHUaKa («IbIM
6e3 orusy). [lonydyeHne aMMuaka U U3y4eHUE €ro CBOMCTB. Pa3inuuHble cilydyan B3aMMOACHCTBUS
pacTBOpOB cojiell aMOMHHUSA CO IIEnoubto. [lomydeHue KECTKOM BOABI M YCTPAHEHHE €€
JKECTKOCTH.

Jlabopamopnvie  onvimoi.  llolydeHue  HEpPACTBOPUMOIO  THAPOKCHMIA U €r0
B3aUMOJICHCTBHE C KHCIOTOW. McciaenoBaHue KOHIEHTPUPOBAHHBIX PACTBOPOB COJISIHOW U
YKCYCHOHM KHCIIOT KareJIbHBIM METOAOM IpH uX pa3bdasieHun Bopoil. [lomydenne amdoTtepHOTro
TUAPOKCUJIA U U3ydeHHUe ero cBOMCTB. [IpoBeneHNEe Kaue€CTBEHHBIX PEAKUUN IO OMpPEIEICHUIO
cocTaBa COJIH.

Ilpakmuueckasa padoma. PelieHne >KClIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «BelecTBa u ux
CBOMCTBaY.

4, XuMUsl ¥ COBpeMeHHOe 001eCTBO

IIpou3BoacTBO aMMHaKa U MeTaHOJIA.

[loHsiTHE 0 XMMUYECKOW TEXHOJOTHH. XMUMHYECKUE PEAKLMK B IIPOU3BOJICTBE aMMHaKa U
meranona. OOmas KiacCH(PUKAMOHHAS XaPaKTEPHCTUKA PEAKIHUH CUHTE3a B IPOM3BOICTBE
ATUX NPOAYKTOB. HayuHble IPUHIMIIBI, JIEKAIlMe B OCHOBE IPOU3BOJICTBA AMMHAKa U METAHOJIA.
CpaBHEHHE THX TTPOU3BOJICTB.

XuMHn4eckasi r(paMOTHOCTh KAK KOMIIOHEHT 001el KyJbTypPbl YeJI0BeKa.

MapkupoBka  YIaKOBOYHBIX  MarepuajoB, OJJEKTPOHUKH UM  OBITOBOM  TEXHUKH,
HKOJIOTMYHOTO TOBApa, MPOAYKTOB MMUTAHUS, STUKETOK 10 YXOAY 3a O/IEKIO0M.

Jemoncmpayuu. Monenbs TPOMBIIUICHHON YCTAHOBKH ITOJIYYEHHMS] CEPHOW KHCIIOTBI.
Mozens KOJOHHBI CHHTE3a aMMuaka. BuaeodparMeHThl U ciaiibl O CTENEeHH SKOIOTUYECKOU
YUCTOTHI TOBApA.

Jlabopamopnuie onvimel. V3ydeHue MapKUpOBOK PA3IMYHBIX BUIOB MPOMBIIIJIEHHBIX U
MIPOJIOBOJILCTBEHHBIX TOBAPOB.



3. Temarnmuyeckoe NJIAHMPOBAHHE C YKA3aHHEM KOJIMYECTBA YACOB
Ha U3yYeHHe KAXKI0i TeMbl
10 xaxace

IIpeamer oprannyeckoit xumun. Teopusi cTpoeHHs OPraHUYeCKUX COCAUHEHNH
A. M. BytaiepoBa (2 yaca)
1. | IlpenMeT opraHMYECKON XUMUH. 1
2. | OCHOBHBIE TIOJIOKEHHS TCOPHH XUMHUYECKOTO CTpoeHHs A. M. 1
Bytneposa.
YriieBonopoabl H HX NPUPOAHbIe HeTOYHMKH (12 yaca)
3-4. | AnkaHsl. 2
5-6. | AJIKEHBI. 2
7. | Anxaguensl. Kayuyku. 1
8. | ANKUHBIL. 1
9. | ApeHsL 1
10. | IIpupoaHbIii ¥ NOMYTHBIM Ta3bl. 1
11. | Hedtp u ciocoOs! €€ mepepaboTKu. 1
12. | KaMeHHBIi yroib U ero nepepadoTka. 1
13. | IloBTOpenue u o0o0IIEHHE. 1
14. | Konrponbuas padora Ne 1 «Teopust CTpOeHHUsI OPraHUIECKUX 1
coequHeHuil A.M. bytiepoBa. YriieBonoponabi».
Kuciiopox u a3orcoaep:kaiime opranndyeckue coennHenus (14 yacon)
15- | OgHOATOMHBIE CITUPTHI. 2
16.
17. | MHOroaToMHbI€ CIUPTHI. 1
18. | ®enom. 1
19. | Anbaeruasl U KETOHBL. 1
20. | KapOoHOBBIEC KHCIIOTHI. 1
21. | Cnoxusie 3upsl. JKupsl. 1
22. | YoieBogsl. 1
23. | AMUHBL 1
24. | AMHHOKHCITOTBL. 1
25. | benku. 1
26. | IIpakTuueckas padota Ne 1. MUneHTH(DUKAITNS OPTaHTISCKUX 1
COCIMHEHU.
27. | IoBTOpenue n 0000IICHNHE. 1
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28. | KonrponbsHas pabora Ne 2 «Kuciopon u a3oTconepkaniiue 1
OpPraHU4eCKHe COCAMHCHUS.
Oprannyeckasi Xumusi 1 061ecTBo (6 4acoB)

29. | buorexHomorus. 1
30. | ITomumepsil. 1
31. | CuHTeTHYECKHE MOIMMEPHI. 1
32. | Ilpaktuueckas padora Ne 2. 1
33- | IloBropenue u 00600IIEHHE KypCa. 2
34,

11 kaacce

CrpoeHue BemecTs (9 4acoB)
1. | OcHOBHBIE CBEICHUS O CTPOCHHH aTOMa. 1
2. | Ilepmogmdaeckasi cucteMa XUMUYSCKUX JIEMEHTOB 1
J1. 1. MenieneeBa B CBETE yU€HMs O CTPOCHUU aroma.
3. | CpaBraenne [leproarueckoro 3aKk0Ha ¥ TEOPUU XHMHYECKOTO 1
cTpoeHus Ha PrI0coPCKOi OCHOBE.
4. | NoHHas XMMHUYECKast CBS3b M HOHHBIC KPUCTALTUICCKUE PEIIETKH. 1
5. | KoBaneHtHas xumuueckas CBI3b. ATOMHBIE U MOJICKYJISIPHBIE 1
KPUCTAJUIMYECKHE PEIIETKHU.
6. | Meramnuyeckass XUMUYECKas CBSI3b. 1
7. | Bogopoanast xumudeckasi CBs3b. 1
8. | [Nommmepsr. 1
9. | ucnepcHbIC CUCTEMBI. 1
Xumunueckue peakuuu (12 yacon)
10- | Knaccudukanust XuMHUYECKUX PEaKIni. 2
11.
12. | CKopoCTh XUMHUYECKUX PEAKIIUH. 1
13. | OGpaTHMOCTh XUMHUECKUX PEaKIHii. XMMUYECKOE paBHOBECHE U 1
CIOCOOBI €r0 CMEIIEHUSI.
14- | Tugponwms. 2
15.
16. | OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKIIHH. 1
17- | DnekTponu3s paciiiaBoB u pacTBOpoB. [IpakTuueckoe mpuMeHeHue 2
18. | s;mekTponusa.
19. | IlpakTuueckas padora Ne 1. Perenue skcnepuMeHTaIbHBIX 3a1a4 110 1
TeMe «XHMMUYECKasi peaKIusy.
20. | [ToBTOpenwue u 0600IIEHIE U3YIEHHOTO. 1
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21.

KontponsHas padora Ne 1 «Ctpoenue BemecTBa. XuMHU4YeCKast
peaKIus».

BemecTBa u ux cBoiicTBa (9 4acos)

22. | Meramnsl.

23. | Hemeramnsl. braropoansie rassi.

24. | Kucnotel HEOpraHU4eCK1ue M OpraHundecKue.

25. | OcHOBaHMs HEOPraHUYECKUE U OpTraHUYECKHeE.

26. | AMdoTepHbIe coeTMHEHNS HEOPTraHUYECKHE U OPraHUYECKHUE.

27. | Comm.

28. | Ilpaktnueckas padota Ne 2. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110
TeMe «BelecTsa U UX CBOMCTBaY.

29. | IToBTOpeHue u 0000IICHUE TEMBI.

30. | Kontponbshas pabora Ne 2 «BemiecTBa U UX CBOMCTBAY.

XuMHs 4 cOBpeMeHHOe 001ecTBO (3 1aca)

31. | XuMuueckas TeXHOJIOTHSI.

32. | XuMu4eckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIEH KYIbTYpbl
YeJI0BEKa.

33. | [loBTOpenue u 0600IIEHNE KYypCa.
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