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Ili1anupyemble pe3yabTaThbl OCBOCHUS MpeaMeTa « XuMHUs»

JlesTenbHOCTh 00pa30BaTEIBHOIO YUPEKICHHUST 0011ero oOpa3oBaHusi B 00y4eHUU

XUMUU B IIKOJIE JOJDKHa OBITh HampaBieHAa Ha JOCTHUKEHUE CIEAYIOUUX

JUIHOCTHBIX PE3YJIbTATOB:

B [IECHHOCTHO-OPUEHTAIIMOHHOM c(hepe — BOCTIUTaHUE YYyBCTBA T'OPJIOCTH 3a
POCCHICKYIO0 XUMHUYECKYIO HayKy, TYMaHU3Ma, 11€JI€yCTPEMIIEHHOCTH;

B TPYAOBOM c(hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlajbHEHIIIEH
0o0pa30BaTeIbHON TPAEKTOPHH;

B MO3HaBATEIbHOU cpepe — yMeHue ynpapisaTh CBOCH MO3HABATEIBHON
JEeSATENBHOCTBIO.

MeTal'lpeI[MeTHI:-IMI/I pe3yJabTaTaMM OCBOCHMUS BBIITYCKHUKaAMU OCHOBHOM IIKOJIbI
IMpOrpaMmel 110 XUMHUU ABJISIOTCA .

UCIIOJIb30BAHME YMEHUM W HaBBIKOB pPA3JIMYHBIX BUIOB II03HABATEIbHOMN
JEeSTENbHOCTH, TMPUMEHEHHWE OCHOBHBIX METOJIOB IO3HAaHUS (CHCTEMHO-
UH(GOPMAIIMOHHBIN aHAllW3, MOJCIHUPOBAHUE) ISl HM3YUYCHHS Pa3IUYHBIX
CTOPOH OKPYXaIOIIEH JECHCTBUTEIBHOCTH;

UCIIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX ONepaluii: GopMyIupoBaHue
TUIOTE3, aHaJlu3 W CHHTE3, CpaBHEHHE, OOO0OIeHHEe, CcHCcTeMaTHh3alus,
BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBS3€H, IIOUCK aHAJIOrOB;

yMEHHE T€HEPUPOBATh WU U ONPEICIIATh CPEJICTBA, HEOOXOAUMBIC JIUIST UX
pean3anuu;

YMCHHC OIIPCACIIATh OCIIN U 3ada49U JCATCIIbHOCTH, BI)I6I/IpaTB CpCaACTBa
pcaim3aliiu OCJIM U IIPUMCHATDh UX HA IIPAKTHUKE;

MCTIOJIb30BaHME PA3IMYHBIX HCTOYHUKOB WH(OPMAINH, TOHUMAaHNE
3aBUCUMOCTH COJICpKaHUA U (HOPMBI TIPEICTaBICHUS HHPOPMAIINH OT IIeJIeH
KOMMYHUKALNK U ajipecara.



B pe3ynbrare nuzydeHus: yueOHOro npeaMera «XuMHs» Ha ypOBHE CPETHETO
oOwiero 00pa3oBaHysl BbIYCKHUK HA 0230BOM YPOBHE HAYYMTCS

packphIBaTh Ha MpUMeEpax pojb XUMHUHU B OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHUHBI MUPA U B IPAKTUUYECKOM JEATEIHHOCTU YEIIOBEKA,

JIEMOHCTPUPOBAThH HA IPUMEPAX B3aUMOCBSI3b MEXIY XUMUEH U TPYyTUMHU
€CTEeCTBCHHBIMU HAYKaMU;

pacKphIBaTh Ha IPUMEPAX MOJ0XKEHHSI TEOPUU XUMUUYECKOT0 cTpoeHus A.M.
bytneposa;

noHumarth pusndeckuid cmeica Ilepuoguueckoro 3akona J[.M. Menneneesa u
Ha €ro OCHOBE OOBICHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX OJIIEMEHTOB U
00pa30BaHHbIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB,;

O0O0BSCHATH MPUYUHBI MHOTOOOpa3Us BEIIECTB Ha OCHOBE OOIINX
npesicTaBIeHui 00 UX COCTaBEe U CTPOCHUM;

NPUMEHSTH MPAaBUIIa CUCTEMATHUYECKOW MEKyHapOAHON HOMEHKIATYPhI KaK
CpelICTBA pa3NIMYeHUs U UACHTU(PUKALMN BEIECTB MO UX COCTABY U CTPOEHUIO;

COCTaBIIATh MOJIEKYJISIDHbIE W CTPYKTYypHbIE (OPMYJIBI  OpPraHUYECKHUX
BEIIECTB KaK HOCUTENeW MHpOpMalMd O CTPOCHHM BEIECTBAa, €ro CBOWCTBAX H
NPUHAIJIEKHOCTH K ONIPEIECIICHHOMY KJIACCY COEMHEHHUI;

XapaKTepU30BaTh OpPraHUYECKHE BEIIECTBA II0 COCTaBy, CTPOCHHUIO U
CBOMCTBAaM, YCTAaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY JAaHHBIMU
XapaKTEPUCTUKAMU BEILIECTBA;

IPUBOAUTH MPUMEPHl XUMHYECKUX PEAKIUN, PACKPBIBAIOIIUX XapaKTEpHbIC
CBOMCTBA TUIHYHBIX MPEJICTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB C LEIbI0 UX
uaeHTU(DUKAINY U O0BICHEHUS 00J1aCTH IPUMEHCHHS;

IIPOTHO3UPOBATH BO3MOKHOCTh IPOTEKAHHSI XUMUYECKUX PEaKLIMil HA OCHOBE
3HAHUW O THINAX XUMHUYECKOW CBSI3M B MOJIEKYJAaX PEarecHTOB U UX PEaKIMOHHOU
CITOCOOHOCTH;

UCII0JI30BAaTh 3HAHUS O COCTABE, CTPOCHUHU U XMMUYECKUX CBOMCTBAX
BEIIECTB I 0€301aCHOI0 MPUMEHEHHUS B IPAKTUYECKOH J1eATEIbHOCTH;

OPUBOAUTH  HPUMEPHI  MPAKTUYECKOT'O  HCIOJIb30BaHUSA  MPOJYKTOB
nepepaboTku HeDTH W TPUPOJHOTO Tas3a, BHICOKOMOJEKYISAPHBIX COCAMHEHUN
(mONMMATUIIEHA, CHHTETUYECKOT0 KayuyKa, alleTaTHOI'O BOJIOKHA);

IPOBOJIUTH OMNBITHI MO PACIIO3HABAHUIO OPTaHUYECKHX BEIIECTB: IIIUMIEPHUHA,
YKCYCHOW KHCIIOTBI, HENPEEIbHBIX MXUPOB, TJIIOKO3bI, Kpaxmaya, OElKOB — B
COCTaBE€ MUILEBBIX MPOAYKTOB U KOCMETHYECKUX CPECTB;

BJIAJeTh MpaBUIaMU M TpueMamu Oe30macHOM paldoThl ¢ XUMHYECKUMU
BEILIECTBAMU U JTA0OPATOPHBIM 000pPYAOBaHUEM;



YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEAKIMU U CMEIICHUSA
XUMUYECKOTO PAaBHOBECUS OT Pa3UUYHBIX (DAKTOPOB C 1EIBIO ONPEACIICHUS
ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX MTPOIIECCOB;

MPUBOJIUTH MPUMEPHI TUAPOJIN3A COJIEN B MOBCEHEBHOM KU3HU YETIOBEKA;
MIPUBOJUTH MPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPOJIE,
MPOU3BOACTBEHHBIX MTPOLECCAX U )KUZHEACATEIIBHOCTH OPTaHU3MOB;

OPUBOAUTL TMPUMEPHl XUMHUYECKUX PEaKIMil, pacKpbIBAIOIIUX OOIIUE
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJNIOB M HEMETAJIOB;

MIPOBOJIUTH PAcUeThl HA HAXOXKACHUE MOJIEKYJIAPHON (HOPMYIIBI YIIIEBOIOPOAA
0 MPOAYKTAM CTOpPaHUSl U MO €r0 OTHOCUTEIBHOW IUIOTHOCTH U MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIIIMX B €r0 COCTAB;

BIAJIETh TpaBWIaMu O€30MacHOro OOpalieHus ¢ €JIKUMU, TOPIYUMHU U
TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMUH;

OCYIIECTBJIATh  MOUCK  XMUMHUYECKOW uWHOpMamuu 1O  Ha3BaHUSAM,
ujeHTU(UKAaTOpaM, CTPYKTYPHBIM (hOpMYJIaM BEIECTB;

KPUTHUYECKH OIEHUBATh M WHTEPIPETUPOBATH XMUMHUYECKYIO HH(OpMAIHio,
COJICpIKaIlyIOCsl B COOOIIEHUSIX CPEJICTB MacCcoBOM HHQOpMAIUU, pecypceax
WNHTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAaThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJIAX BBISIBJICHUS OLIMOOYHBIX CYXKIEHUH Hu (HopMupoBaHHs
COOCTBEHHOM MO3ULIUU;

NPEICTaBIATh TYTH PEIICHHUs] TIJI00ANbHBIX MPOOJEM, CTOSAIUX Tepes
YEJIOBEUYECTBOM: 3KOJIOTMYECKUX, IHEPIETHUYECKUX, CHIPHEBBIX, U POJIb XUMHUU B
pEIIeHUN dTUX TIPOOIIEM.

BrinyckHuK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUThCSH:

WUIIOCTPUPOBATh Ha NpPHUMEPAX CTAHOBICHUE M SBOJIOIUI0 OPraHHUYECKON
XUMUHU KaK HAyKU Ha Pa3iIMYHbIX HICTOPUUYECKUX 3TAIAaX €€ Pa3BUTHUS;

UCIIOJIB30BATh METOJbl HAYYHOr'O IMO3HAHUS MPU BHIOJIHEHUU MPOEKTOB U
y4e0HO-HCCIIeIOBATEIBCKUX 3a/1a4 TI0 U3yUYEHUIO CBOMCTB, CIIOCOOOB TMOTYyUYCHHUS U
pacro3HaBaHUsI OPraHUYECKUX BEIIECTB;

OOBSCHATh TPHUPONY U CHOCOOBI O0pa3oBaHUA XWMHUYECKOW  CBSI3U:
KOBQJICHTHOU (MOJSIPHOM, HEMOJSPHOM ), HOHHOM, METAINIMYECKOM, BOJIOPOJIHON — C
LETIBIO ONPEEICHNU XUMUYECKOW aKTUBHOCTH BEUIECTB;

YCTaHABIIMBaTh TEHETHUYECKYIO CBS3b MEXKAY KIAacCaMU OPraHUYECKHX
BEIIECTB JUIsi OOOCHOBAaHWS  NPHWHIMIHAIBHOW  BO3MOXXHOCTH  TOJYYCHHS
OpraHUYECKUX COEIMHEHHI 3aJITaHHOTO COCTaBa U CTPOCHUSI;

yCTaHABIIMBATh B3aUMOCBSI3U MEXAy (akTaMd U TEOpHeH, NPUUYUMHOU WU
CJIE/ICTBUEM IPU aHaIW3€ MPOOJIEMHBIX CUTyallMii U OOOCHOBAaHUM MPUHUMAEMbIX
pelIeHu Ha OCHOBE XAMHUYECKAX 3HAHUMU.



COILEPKAHUE YYEBHOI'O IIPEIMETA
OPTAHMUYECKAA XMUA

Pa3nen 1. Tema 1. TeopeTrnueckue OCHOBbI Opranu4eckoi xumum (3 4)
dopmMUpOBaHUE OPTAHUYECKON XUMHUU KaK HayKu. Teopus CTpOEHUsI OpraHUYECKUX
coenqunenui A. M. bytneposa. Yrinepoausiid ckenet. Pannkanbl. @yHKIIMOHATIBHbBIE
rpynnsl. 'omonoruueckuid psia. I'omonoru. CTpyKTypHas U30MepHUSL.
Homenknatypa. DieKTpOHHAas NPHUPOAA XMMUYECKHUX CBSI3€M B OPraHUYECKHUX
coenuHeHuax. Knaccudukanus opraHn4ecKuX COeIMHEHUN.

IleMOHCTpa]_[I/II/I. O6p33L[BI OPraHUYCCKUX BCIICCTB U MAaTCPHUAJIOB. MOI[CJII/I
MOJICKYJI OPraHN4YCCKUX BCIUICCTB. PaCTBopI/IMOCTB OpPTraHNYCCKHUX BCUICCTB B BOAC U
HCBOJIHBIX PACTBOPUTCIIAX. HJ'IaBJ'IeHI/Ie, 06yFJII/IBaHI/I€ u roOpCHUC
OpPraHUYCCKHUX BCIIICCTB. HpI/IMepBI YBB Pa3HbIX arperaTHbIX COCTOAHUAX

Pacuernbie 3agaum. Haxoxnenue MoyeKyJasipHOM (QOpPMYIBI  OPraHUYECKOTO
coelMHeHHUs 1o Macce (00beMy) MPOAYKTOB CTOPAHHUS.

Pasnen 2. YTJEBOJOPO/IBI (12 u)
Tema 2. IPEJAEJIBHBIE YTJIEBOJOPOABI (AJTKAHBI) (39)

Crtpoenue ankanoB. ['omonoruueckuii psa. HoMmenknarypa u u3omepus.
duznyeckre 1 XUMHYECKHE CBOMCTBA alikaHoB. Peakius 3amenenus. [lonydenue n
npuMeHeHue aikaHoB. [IoHsTHE O LUKIIOATKaHAX.

JemoncTpanuu. B3pblB cmecn MeTaHa C BO3AyXoM. OTHOLIEHHE AaJIKaHOB K
KHACTIOTaM, IIeJo4YaM, pacTBOpPY IIepMaHraHarta Kaimus U OpOMHOM  BoJe.
JlaGopaTopHbie onbIThl. M3rotoBieHue Mojeneil MOJEKYJ YIJIEBOJOPOIOB U
ranoreHonpon3BoHbIX. IIpakTnueckas padora. 1. OnpeneneHue KaueCTBEHHOTO
COCTaBa OPraHUYECKUX COEAUHEHU.

Tema 3.HEITPE/JIEJIBHBIE YTJIEBOAOPOABI (4u)

Ankenbl. Ctpoenue ankeHoB. ['omonorunueckuit psig. Homenknatypa. Mzomepus:
YIJIEPOJHOW LI€NM, TOJIOKEHUS KpPaTHOW CBSI3M, LMUC-, TPAaHC- HN30MEPHUSL.
XHUMUYECKHE CBOMCTBA: PEAKUMU OKHUCJIEHHWS, MPUCOEAUHEHUS, IMOJIUMEPU3ALUU.
[Ipumenenne ankeHoB. AnkaaueHbl. Ctpoenue. CBoiicTBa, NPUMEHEHHE.
[Ipuponusiii kayuyk. Ankubbl. CTpoeHue areTwieHa. ['OMOJIOTHM W H30MEPHI.
Homenkiarypa. ®usnueckue 1 XMMUYECKHE CBOMCTBA. Peakunn npucoequHEeHUs U
3amemieHus. [lpumenenue. [demoHcTpamumu. M3roroBieHue Moaenel MOJEKYI
romMojioroB  u uzomepoB. [lomydyeHue anerusiaeHa KapOUIHBIM  CIIOCOOOM.
B3aumopelicTBue aleTusieHa ¢ pacCTBOPOM MEpMaHraHata Kajiusi 1 OpOMHOI BOJIOH.
l'openne anerunena. PaznoxeHne kaydyka IpU HArpeBaHWM M UCIBITAHUE
MPOAYKTOB PAa3joKeHUs. 3HAKOMCTBO ¢ oOpa3uamu kayuykoB. IIpakTmueckasi
padora. 2. [lonydeHue STUICHA  H3yUYECHHUE €TO CBOMCTB.



Tema 4. APOMATHYECKHUE YIJIEBOJOPOAbI (APEHBI) (24)

Apenbl. Crpoenue Oenzona. WM3omepus u HomeHknarypa. Dusznueckue Hu
XUMHYECKHE CBoMcTBa OcH3o0ima. I['oMmomorm OenH30ma. I'eHeTHyeckas CBSI3b
apoOMaTHUYECKUX YTJIEBOJOPOJIOB C IPYTUMH KJIacCaMU YTJIEBOIOPOIOB.
JleMoHcTpanuu. beH3071 Kak pacTBOpUTEIh, TopeHHe OeH3oja. OTHOIICHHE
OeH3071a K OpOMHOM BOJIe U pacTBOPY NMepMaHranara kanus. OKUcCIeHUe ToyoJa.

Tema 5.JIPUPOJHBIE UCTOYHUKU YIJIEBOAOPOAOB (34)
[Ipupoansiii ra3z. Hed s 1 HepTenpoaykTsl. Puznueckue cBoictBa. CriocoOb
nepepa®oTku HeQTH. JIabopaTopHble ONBITEL. O3HaKOMIIEHHE ¢ 00Opa3LaMu
OPOAYKTOB HedTenepepadoTKu.

Pasnen 3. KHCJIOPOJACOIEPIKAILUE
OPIFAHMYECKHUE COEJIVUHEHMS (12 )

Tema 6.CITUPTHBI U ®EHOJIbI (44)

OnnoaToMHBIE TIpejeibHBIE CHUPTh. CTpoeHHE MOJEKYN, (QYyHKIHMOHAIbHAS
rpynna. Bopoponnas cBsizb. M3omepuss u HoMeHkiatrypa. CBoiicTBa MeTaHOJa
(aTaHONa), TONy4eHHE U TpuMeHeHue. DU3MOIOrHYecKoe eWCTBHE CIUPTOB Ha
OpraHvW3M 4eJioBeKa. MHOTroaTOMHbIE CHHUPTHI. DTUIEHIJIMKOJb, TJIULEPHUH.
CaotictBa, npumenenue. @Denonpl. CtpoeHue Mojekynbl (eHona. Bzaumuoe
BIMSHUE aTOMOB B MOJIEKYyJIe Ha TMpuMepe Moyekynbl (enona. CBoiicTBa.
Tokcuunocts ¢eHona u ero coenuHeHuid. [Ipumenenue denona. ['enernueckas
CBsI3b CIIUPTOB U (heHOIIA C YTIIEBOJOPOAaMHU.

JladopaTopHble onbIThl. Bzaumoneiicteue deHosa ¢ OpoMHOI BOJI0M U pacTBOPOM
ruApokcuaa Hatpus. PacTBopeHuwe riuuepuHa B Boje. Peakuusa riMiepuHa ¢
rugpokcuaom  meau(Ill). Pacdernble 3amaum. Pacuerbl 10  XMUMHUYECKUM
YPaBHEHHUSIM IIPU YCIOBUH, YTO OJIHO U3 PEArUPYIOLIUX BEUIECTB JAHO B U30BITKE.

Tema 1. AJIBJAEI'NAbI, KETOHBI, KAPBOHOBBIE KUCJIOTBI (4u4)
Anpneruasl. Keronsl. Ctpoenue mosnekyn. OyHkimonanbHas rpynmna. M3omepus u
HOMeHKJIarypa. Gopmanbaerua v aeTanbIeru: CBOMCTBA, MOJIYYECHUE U
MpUMeHeHNEe. AIIETOH — MpeCTaBUTENb KeTOHOB. [IpuMenenune. OqHococTaBHbBIE
npeaenbHble KapOOHOBBIE KHCIOTHL. CTpoeHue MoJieKynn. OyHKITMOHATBHAS TPYTIITA.
N3omepust u HomeHkiarypa. CBoCTBa KapOOHOBBIX KUCIOT. [[puMenenue.
Kpartkue cBenenusi o HenpeIenbHbIX KApOOHOBBIX KUCIOTaX. ['eHeTnyeckas cBs3b
KapOOHOBBIX KUCJIOT C IPYTUMH KJIACCaMHU OPraHUYECKUX COEMHEHUM.
JlaGoparopHble onbIThI. [loydyeHre sTaHaNs OKUCIEHUEM 3TAHOJA.
B3aumopeiicTBrue MeTaHans (dTaHalis) ¢ aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcuaa meau(Il).

JemoncTpanuu. PacTBOpeHHE B aleTOHE PA3jIMYHBIX OPraHMYECKHX BEIECTB.
IpakTunyeckas padora 3.«CBoiicTBa KAPOOHOBBIX KHUCIOT.



Pacyernbie 3agauyu. OnpeneneHue MaccoBOW WJIM OOBEMHOW JOJM BBIXOJA
MPOJYKTa PEAKLIUU OT TEOPETHUECKH BO3MOMKHOTO.

Tema 8./ KUPBI. YI'JIEBO/bI (4u)

Kupel. Haxoxnenue B mnpupone. CpoiicTBa. IIpumenenune. Moromue cpeacTsa.
[IpaBuna Ge3omacHOro oOpalleHHs CO CpelcTBaMH OBITOBOM XuMuM. ['1roko3a.
Crpoenune Mmonekynsl. CoicTtBa rimroko3bl. lIpumenenne. Caxaposa. CBOMCTBa,
npumeHenue. Kpaxman u nemiono3a — MpeicTaBUTENH MPUPOIHBIX MOJIUMEPOB,
peakuus nojukoHaeHcauuu. Ousnyeckue n XxuMuueckue ceorictea. Haxoxaenue B
npupoe. [Ilpumenenue. AnieTaTHOe BOJOKHO.

JlabopaTtopHble  onbITBI.  PacTBOpUMOCTH  KHPOB,  JIOKAa3aTENbCTBO  MX
HENpeleapHOr0 Xapakrepa, OMblUIeHHe KUpoB. CpaBHEHHE CBOMCTB MbLIa U
CUHTETHYECKUX MOIOIINX CpeACTB. B3amMopaeilcTBUE TIIIIOKO3bI € THUAPOKCHIIOM
menu(Il). BzauMopeicTBie riItoKo3bl ¢ aMMUAYHBIM pacTBOpoM okcuja cepeodpa(l).
BsaumoneiicTBue caxaposbl ¢ THAPOKCUIOM Kanblivs. BzaumonelicTBue kpaxmana ¢
nonoMm. ['mapomu3 kpaxmama. O3HakomsieHHE C oOpa3llaMd TPHUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH.

JleMoHcTpauuu. 3HAKOMCTBO C oOpa3llaMd MOIOUIMX M YHUCTALIMX CPEACTB.
N3y4eHne HHCTPYKLUUN IO UX COCTaBY U IPUMEHEHUIO

IIpakTH4yeckas padora. 4. Penienue sKkCriepuMEHTAIBHBIX 33/1a4 Ha MOJIyYeHHUE U
pacrno3HaBaHUE OPraHMYECKHUX BEIIECTB.

Paznen 4. A3O0T COAEP KAIIUE OPTAHUYECKHUE COEIUHEHUA (4u)
Tema 9. AMHUHBI U AMUHOKMUCJIOTHI (2u)

Amunbl. CTpoeHue MojieKys. AMuHorpymnmna. ®u3nueckue U XMuMUYECKUE CBOMCTRA.
AnwnuH. CBOMCTBA, IPUMEHEHHE. AMUHOKHUCIOTHL. M30Mepus 1 HOMEHKJIATypa.
CBoiicTBa. AMHHOKHCIOTHI Kak aM(pOTEepHbIE OpPraHUYECKHE COCTUHEHUSI.
[IpumeHnenue.

JemoncTtpanun. Okpacka TKaHM aHUJIMHOBBIM KpacuTeneMm. Jloka3aTtenbCTBO
HaIM4Us (QYHKITMOHAIBHBIX TPYIINT B pACTBOPAX aMUHOKHUCIIOT.

TEMA 10.BEJIKHU(24)

benku — npupoaneie nonuMepsl. CoctaB U cTpoeHue. PU3nyeckre U XUMHUUYECKUe
cBoicTBa. lIpeBpanieHue O€NKOB B OpraHu3Me. YCIEXU B HM3YYCHUU U CHHTE3E
OenkoB. XuMus W 370poBbe denoBeka. JlekapctBa. IIpoGmemsl, cBsi3aHHBIE C
MIPUMEHEHHUEM JIEKAPCTBEHHBIX MPENapaToB.

Jemonctpanum. [[BeTHbie peakunu Ha Oeiku (OMypeToBas M KCAHTOMPOTEUHOBAS
peakiuu). OOpa3ibl JeKapCTBEHHBIX MpenapaTtoB U BUTAMUHOB. OOpasiibl CpeCcTB
TUTHEHBl U KOCMETHKH.

Pa3znen 5. BBICOKOMOJIEKYJIAPHBIE COEAUHEHMUSA (44)



Tema 11.CUHTETUYECKHUE ITOJIMMEPBI(44)

[lonsiTHE O BBICOKOMOJIEKYJIAPHBIX COeIMHEHUAX. [loamMepsl, monaydaemble B
peakuuax nonaumepusanuu. Crpoenue Monekyil. llomudtmnen. IlonmnponuiieH.
®enonpopmanbaeruanbie cMoibl. CuHTeTHUecKre Kayuyku. CTpoeHue, CBOWCTBa,
nonyyeHne u npuMeHeHue. CuHteTtmueckue BosiokHa. Kampon. Jlascaml.
Hemonctpanuu. O6pa3ipl MIacTMacc, CHHTETUYECKUX KayuyyKOB U CUHTETUYECKUX
BOJIOKOH

11xmace 35 u/rox (1 u/men.)

TEOPETHYECKHUE OCHOBBI XUMHNH

Tema 1. Baxkneiimue XuMuuyecKue MOHSITUS U 3aKOHBI (34)

Atom. Xumuueckuid anemeHt. M3otonsl. [IpocThie M CIIOXKHBIE BELIECTBA. 3aKOH
COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHHUSI W TMPEBPALICHUS SHEPTUHU IPHU
XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA cocTaBa. BeliecTBa MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHMUSI.

Tema 2. Ilepuoanyeckuii 3aKOH W MePUOAMYECKAs] CHCTEMa XMMHYECKHUX
jieMeHTOB JI. 1. MeHae/ieeBa HA OCHOBE YYeHUS O CTPOEHUM aTOMOB (4 )
ATtomHbIe opOuTanu, S-, P-, d- um F-apekTpoHBl. OCOOEHHOCTH pa3MENICHUs
JJICKTPOHOB IO OPOWTAISIM B aToMax MajblX M OOJbIIUX TMepuoaoB. CBs3b
NEPUONYECKOTO 3aKOHA M TMEPUOJMYECKOM CHUCTEMBbl XUMHYECKUX AJIEMEHTOB C
TeOpHel cTpoeHus: aToMOB. KOpOTKUil U IJTMHHBIA BapUaHThI TAOJIHUITBI XUMHUYECKHUX
aneMeHTOB. [lojlo)keHHne B MEPUOIUYECKON CUCTEME XUMUYECKUX 3eMeHToB 1. U.
MenpeneeBa BOAOPOJA, JAHTAHOWJIOB, aKTHHOUJOB U MUCKYCCTBEHHO IMOJIYYEHHBIX
3J1€MEHTOB. BajleHTHOCTH Y BaJICHTHBIE BO3MOYKHOCTH aTOMOB.

HMemonctpamuum .JICXD JIUM, TaGauiibi« IJIeKTPOHHBIE 000JI0YKH aATOMOB)Y

Tema 3. CTpoenue BemecTBa (54)

Xumuueckas cea3b. NonHas cBsa3b. Katrnonbl 1 annoHbl. KoBasieHTHast HENMOJsIpHAs
cBa3b. KoBaneHTHas nossipHas CBA3b. DIEKTPOOTPHULIATENBbHOCTh. CTENEHb
OoKHCIeHUsI. Metaiunueckas cBsi3b. Bonopoanas cBs3b. [IpocTpaHcTBEHHOE
CTPOEHUE MOJIEKYJ HEOPTAHUUYECKNX U OPTraHUYECKUX BEMIECTB. THUITbI
KPUCTAJITMYECKUX PEUIETOK U CBOMCTBA BellecTB. [[pnunHbl MHOr00Opa3us
BEIIECTB: U30MEPUSL, TOMOJIOTHS, aJUIOTPOIIHS, U30TONUS. J{ucnepcHvie cucmemoi.
Konnounnsie pactBopbl. 3011, Teiu.

JdemoncTpanuu. MoJenn HOHHBIX, ATOMHBIX, MOJEKYJSAPHBIX U METATIIMYECKUX
KPUCTAJTUYECKUX perieTok. O0pa3ibl MUIIEBbIX, KOCMETUUECKUX, OMOIOTHYECKUX
U MEOUIMHCKMX 30i1ed u renet. Dpdext Tungans. Moaenn MoOIEKysl U30MEpOB,
romoJioros. IlpakTnueckas padora 1. Ilonyyenue, coOupanue U pacrno3HaBaHUE
rasos.

Tema 4. Xumudeckue peaxkuuu (74)



Knaccudukanus XuMHUYECKUX peakuuii B HEOPraHUYECKOM U OPraHUYeCKON XUMHUHU.
CKOpoOCTh peakIiu, €€ 3aBUCUMOCTh OT pa3au4HbIX GakropoB. Katanus u
Karanu3atopbl. OOpaTUMOCTh peakuuidl. XuMH4eckoe paBHOBecHue. CMelieHne
paBHOBecCHs MMOJ AeHcTBUEM pa3nudHbiX haktopos. [Tpuniun Jle [latense.
[Ipou3BOACTBO CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM. DIIEKTPOIUTUYECKAS
nuccounanusi. CuiabHble U ciadble AeKTponuThl. Cpefa BOJHBIX PACTBOPOB:
KHCJIasi, HeWTpaibHasi, IeaouHas. Bogopoanelil mokasaresns (PH) pactBopa.
I'maponn3 opraHuYecKux U HEOPraHUYECKUX BEILIECTB.

JdemoncTpanun. PaznuyuHbie TUIIBI XUMUYECKUX PEAKIIMi, BUACOONBITHI 11O
OPraHN4eCKOM XUMUH.

JlaGopaTopHble ONbITHI. 3aBUCMMOCTh CKOPOCTH PEAKIIMU OT KOHIEHTPAIUH,
TeMIepaTyphl, IPUPObl pearupyouxX BeuecTs, Pa3noxenue nepokcuia Boj1opoia

B NPUCYTCTBUU KaTanuzaropa. OnpeneneHue cpepl pacTBopa ¢ MOMOIIbIO
YHUBEPCAJIbHOIO0 HHANKATOPA.

Tema 5. Metamwnbi(74)

[Tomoxxenne MeTajioB B NMEPUOAUYECKON CHUCTEME XUMHYECKUX djieMeHTOB J[. U.
MenneneeBa. OO61mire CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUECKUM Psii HAIPSHKEHUM
metaiioB. OOmue crnocoObl monydeHuss wmeTawioB. CrutaBel.  DIEKTPOJIU3
pacTBOopoB H pacmuiaBoB. [loHsiTue 0 koppo3uu MetauioB. CrocoObl 3alUTHl OT
koppo3un. OO030p METAUIOB TJIaBHBIX MOArpynn (A-Tpynm) MepUOIUYEcKON
CUCTEMBbl XHMHUYECKHX 3JIeMeHTOB. O030p MeTaioB mobounsix moarpynn (b-
TpYIN) NEPUOIUUYECKON CUCTEMBl XMUMHYECKUX IJIEMEHTOB (M€llb, IIMHK, KEJE30).
OKcuabl U TUAPOKCUIBI METAJUIOB.

JemoncTpanuu. O3HakOMJIGHHE C 0Opa3laMM METaUIOB M WX COCJAUHEHUH,
CIUIaBbl, B3aMMOJICHCTBUE METAJUIOB C KHCIOPOJIOM, KHCIOTaMH, BOIOM;
JI0Ka3aTeIbCTBO aM(POTEPHOCTH AaTIOMHHHUS M €ro THAPOKCHIA, O0pas3ibl MeIu,
xKeJes3a, Xpoma, UX COCAMHEHUN; B3aUMOACHCTBUE MEAU U KeJle3a C KUCIOPOJIOM;
B3aMMOJICCTBUE MEIUW U Keje3a C KUcIoTamu (cepHasi, COJisiHasi), MOJy4YeHUe
TUAPOKCHIA MEAU, XPOMA, OKCHJIa MEJIH; B3aUMOJICVCTBUE OKCUIOB U T'HJIPOKCUIOB
METAJIJIOB C KACJIOTaMU; JIOKa3aTeabCTBO aMmpoTrepHocTr coenunennit xpoma (l11).
PacuyerHble 3a1a4u. PacueTsl N0 XUMUYECKUM YPAaBHEHHSIM, CBS3aHHBIC C
MAaCCOBOM JOJIEN BBIXOJa NPOAYKTA PEAKLUH OT TEOPETUUECKH BO3MOKHOTO.

Tema 6. Hemeraaiani(94)

OG630p cBoiicTB HeMeTauioB. OKHUCIWUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWMCTBA
TUIIAYHBIX HeMeTauioB. OKCUAbl HEMETAJUIOB M KHCIOPOJCOJEPKAIINE KUCIOTHI.
Bonopoaneie coenvHEeHHsT HEMETAUIOB. ['€HEeTMYEecKas CBSI3b HEOPraHUYECKUX M
OpraHMYEeCKUX BEHIECTB. bbITOBass XuMH4eckasi T(paMOTHOCTb.

JleMoHCTpanMH. O6pa3ibl HEMETAJUJIOB; MO/JIEJIH KPHUCTaJUTNYECKUX
pelieTok,anMasa, rpadura, mojydeHue aMMHaka U XJIOPOBOJOPOJA, PaCTBOPEHUE
WX B BOJIE, IOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3THX BelIeCTB. Cikuranue



VIJIE W Cepbl B KHUCIOPOJE, OINPENEICHHE XHMHYECKHX CBOMCTB IPOAYKTOB
CropaHusi, B3aUMOJIEHCTBUE KOHL. CEPHOM, KOHI. U pa30aBIE€HHON a30THOW KHUCIOT
C MeZblo, BUIOpUIbM «XUMUS BOKPYT HACY.

Ilpakmukym.

1. Penienne 3KCIIepUMEHTANIBHBIX 3a/1a4 IO HEOPIraHUYECKON XUMUHU;

2. pellieHHe SKCIePUMEHTAIbHBIX 33/1a4 [10 OPraHUYECKONH XUMUMU;

3. mony4yeHue, COOMpaHue U pacro3HaBaHUE T'a30B.



TemaTuyeckoe NMJIAHUPOBAHME

10 xiaacce
Haumenosanue pazoenos u mem
Ne Koauuec
n/ meo uacoe
n (6cezo)
1. | Teopernueckue OCHOBBI | 3
OPraHUYECKOU XUMUU
2. | YrieBoaopoasl 12
3. | Kucnopoaconepxaiue 12
OpraHUYEeCKUE COCTUHECHUS
4. | AzoTcoaepxkaiue 4
OpraHUYEeCKUE COCTUHECHUS
5. | BeicokomoleKysipHbIe 3
OPraHUYECKUE COCTMHECHUS
HUTOI'O 34
11 kaacc
Ne | Haumenosanue pazoenos u mem | Konuuec
n/ meo uacoe
n (6cezo)
1. |Baxueiune xuMuueckue 3
MMOHATHUSA U 3aKOHBI
2. |llepuonnyeckuii 3aKOH U 4
MEPUOINYECKAS] CUCTEMA
XHMHUYECKUX dJ1IeMeHTOB /[. M.
Menpeneensa Ha OCHOBE
YYEHHS O CTPOCHUN aTOMOB
3. CtpoeHue BeliecTBa 4
XUMHUECKHUE
peakiuu 7
MeTtaiisl 7
Hemeramist 8
HUTOI'O 33







