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PaGouast mporpaMma y4eGHoro Kypca «XuMHs

10-12 kJ1acce

IIJIAHUPYEMBIE PE3VJILTATBL

B pesyibTaTe H3YHEHHs XMMUH HA 6a30BOM YPOBHE yUEHHUK TOJDKEH 3HATH/MOHUMATH:

. GaoicHeiiILe XUMIUHECKUE NOHAIMUA: BEIIECTBO, XUMHAIECKUH SEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEbHBIC aTOMHasd Y MOJIEKyJIsIpHas Macchl,
VOH, 2JTOTPOTIHS, H30TOMb], XMMUYECKas CBA3b, NEKTPOOTPHIATENLHOCTD, BaJIEHTHOCTb, CTENEHb OKHCIEHHMS, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN
0OBEM, BELIECTBA MOJIEKYJIAPHOTO i HEMOJIEXY IAPHOTO CTPOEHNS, PACTBOPEL, SJEKTPOTHT ¥ HE3JIeKTPONUT, IEKTPONIUTHYECKAsA MUCCOUMaIls,
OKHCITHTEIDb 1 BOCCTAHOBUTENb, OKICICHHE M BOCCTAHOBJIEHHE, TEILIOBOH > HEKT peakiyu, CKOPOCTh XUMMHYECKOH PEAKLMHU, KATAIIN3, XAMITICCKOC
paBHOBECHE, YIIEPONfbIi CKeneT, GyHKIMOHANbHAS TPYIINA, MSOMEPHA, TOMOJIOTHSL,

o OCHOGHBLE 3AKOHbL XUMHN: COXPAHEHNS MacChl BELIECTB, NOCTOAHCTBA COCTABA, HEPUOANYECKUH 3aKOH;

* OCHOGHbBLE HEOPUU XUMWU: XUMUIECKOH CBA3H, 37EeKTPONUTUYECKOH AUCCOLMALIMH, CTPOCHNS OPraHMIeCKIX COeTUHeHM;

« sapcHeiiniie 6eUecnea I Mamepualbl: OCHOBHBIE METAILIBL ¥ CILIABBL, CEPHAS, COJIAHAA, as0THAA 1 YKCyCHast KUCTOTRL; IeJIOYH, aMMUAK,
MUHepaJbHbIe yI0OPEHHUsl, METaH, STHJICH, aLCTHICH, Gen30/1, STAHON, KHUPHL, MblIa, TIIOKO3a, Caxapo3a, KpaxMall, KIeT4arka, Oenku,
HCKYCCTBEHHbIE U CHHTETHYECKHE BOJIOKHA, Kay4yKH, I1aCTMAaCcChL,

yMeTh:

* Ha3bleanib U3YIECHHDIE BEIIECTBA 110 %xmsm::umos YUTA MEXIYHAPOAHON HOMEHKIATYPE;

« Onpedeiamp BaNEHTHOCTD H CTENEHb OKUCICHIA XHMUIECKHX 3IEMEHTOB, THII XHMHAYECKOH CBA3M B COSIUHEHMSX, 3apsl HOHA, XapaKTep
cpenbl B BORHBIX PaCTBOPAX HEOPTaHWIECKHUX COeMHEHHIL, OKUCIINTeTb U BOCCTAHOBUTENb, IPUHAMNEKHOCTD BEICCTE K PasIHiHbIM KJiaccam
OPraHH4eCKHX COEIMHEHNIT,

* XAPaKmepu306ants 3IEMEHTHI MAJIBIX NIEPUOZIOB 110 UX NONOKEHUIO B nepuonuueckoit cucreme JI. 1. Menneneesa; o01Irie XUMHYECKUe
CBOMCTBA METAUIOB, HEMETAJIOB, OCHOBHBIX K1aCCOB HEOPraHW4eCKUX ¥ OPraHuteCkix COeNMHEHMIT, CTPOEHUE 1 XUMITIECKHUE CBOICTBA
M3YUEHHbIX OPTraHMYECKIX COENHEHHI,

« 06 BACHAMS 3aBECUMOCTD CBOMCTB BEIIECTB OT MX COCTaBa U CTPOSHUs, NPUPONY XUEMHYECKOiT CBsI31 (MOHHOH, KOBaJIEHTHOT],
METANIHEeCKO), 3aBICHMOCTS CKOPOCTH XMMIYECKOH Peakiuy 1 NONOMKCHIA XHMIIECKOTO paBHOBECHs OT Pa3JIMUHbIX (AKTOPOB;

o GBLHOMHANG XUMUUECKUI IKCHEPUMEHA 110 PACTIO3HABAHUIO BRKHEHIIUX HEOPraHMHECKIX 1 OpraHHYeCKHX BEIIECTB;

:ﬁea&::@ CAMOCTOSTEbHbI TOUCK XMMUYECKOH HHPOPMALIHU ¢ UCTIONB30BAHNEM Pa3INYHBIX HCTOMHIKOB (Hay4HO-TIONYJIAPHBIX M3HAHKH,
KOMIILIOTEPHBIX a3 NaHHBIX, HHTEPHET-PECYPCOB);

¢ HCHOAB308GENTE KOMIIBHOTEPHDBIC TEXHOJIOTHH U OO@@OO%%S H neperaatu XUMUYECKOMN EE@O@ZNESE H €c E@@hoﬁw\mbomsm B Humaotqﬁﬂmzx
dopmax;
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* OOBSICHEHHUS XUMHUYECKUX ABJICHNMH, TIPOUCKXOASIIINX B IPUPOAE, ObITY M Ha NPOUSBOLCTBE,

* OmpesieleH|st BO3MOKHOCTY TPOTEKAHMS XUMUHECKUX NPEBPAIICHUH B PA3JIMIHbIX YCIOBHMAX U OLECHKM HX HOCIEACTBHIA;
* OKONOTMHECKH IPAMOTHOTO MOBEJCHHS B OKPYKAKOIEH Cpene;

* OIIEHKH BIHSHUA XMMUYECKOTO 3arPsi3HEHNsI OKPYKaroIiedl Cpeaibl Ha OpraHK3M HeJIOBEeKa H APYTHe XKUBBIC OPTaHU3MEL,
* 6E30MACHOT0 OOPAIEHMs ¢ TOPIOYMMHU ¥ TOKCHUYHBIMHU BELIECTBAMH, Ta00PaTOpHBIM 000Dy I0BAHUEM,;

s IPUTOTOBJIEHUS PACTBOPOB 3aJAHHON KOHLIEHTPaIHy B OBITY U Ha NPOM3BOICTBE;

* KPHTUHECKOH OLEHKH JIOCTOBEPHOCTH XUMHUUYECKON MHPOPMAIUH, TIOCTyNatoell U3 Pa3HbIX HCTOUHHKOB.

HsyueHre XuMy¥ B CTapuieil nkoJe Ha 6a30B0OM yPOBHE HAIIPABJICHO:

o H2 OCBOGHHE 3HAHMI O XUMHUYECKON COCTABISIIOIIEH €CTeCTBEHHO-HAYYHOM KapTHHB! MUPA, O BAKHEHUIINX XUMUYECKUX NOHATHAX, 3aKOHaX U
TEOpHUX;

* Ha OBJIAJlCHHe YMEHHSIMU IPUMEHATH TOJTyHEeHHbIE 3HAHUS I 00bACHEHNs Pa3HOOOPA3HBIX XMMHYECKHX SABJEHKNA W CBONCTB BELIECTB, i
OLIEHK¥ POJIU XUMMH B Pa3BUTHH COBPEMEHHBIX TEXHOJOTHH U NOJTy4EHUN HOBBIX MATCPUATIOB,

* HA PA3BUTHE 03HABATENHLHBIX MHTEPECOB U MHTEIIEKTYAIbHBIX CIIOCOOHOCTEH B POIIECCE CAMOCTOATENLHOTO prOOpETEHUA XUMIIECKIX
3HAHUH C FCIONL30BAHUEM PA3JMYHBIX HCTOYHHKOB HHQOPMALMK, B TOM YUCIE KOMITBIOTEPHBIX, -

* Ha BOCHMTAHUE YOSXKICHHOCTH B O3UTUBHOM POJIM XUMHUH B )KU3HU COBPEMEHHOTO obmecTna, HEOOXOIUMOCTH XUMUIECKH IPaMOTHOTO
OTHOILEHHsI K CBOEMY 3TOPOBBIO ¥ OKPYKAIOLIEN Cpene; -

* Ha IPUMEHEHHe MOy IeHHbIX 3HAHMI M YMEeHU# 11 6E30MacHOTO UCTIONIb30BAHHA BEUIECTB U MATEPHANIOB B OBITY, CEJTBCKOM XO3AHCTBE U
HA POU3BOJICTBE, /il PELICHIs IPAKTHUECKUX 3a/1a4 B NOBCEAHEBHOM KU3HHU, AT NPEAYIPEKNCHUS SABJIEHHH, HAHOCAIIUX, BPEH 3A0POBBIO
YyeJIoBeKa U OKPYIKAIOILEH cpene.

JlaHHas IPOrpaMMa MpeayCMaTpUBAeT GOpMHUPOBAHIE Y yHamuxcs oOmey4eOHbIX YMEHNH 1 HABBIKOB, YHUBEPCATILHEIX crocobos
JeATeNEHOCTH ¥ KIIOUEBbIX KOMIIETeHIM. B 3TOM HATIpaBieHH: IPHOPUTETaMy A y4eOHOTO NPEAMETa KXHMUS) B crapuieil mkoje Ha 0a30BOM
YPOBHE SABIJSIIOTCA: YMEHHE CaMOCTOSITENBHO U MOTHBHPOBAHHO OPTaHU30BbIBATE CBOI) MIO3HABATENbHYIO JEATEIbHOCTD (OT MOCTaHOBKY LEJIH 110
TIONyYEHHs] i OLIEHKH Pe3yiIpTaTa); UCTIOIb30BAHNHE SNEMEHTOB TPUYMHHO-CIEACTBEHHOTO I CTPYKTYpHO-QYHKIMOHANLHOTO aHANK3a, OTIPENCTICHHE
CYLIHOCTHBIX XapakTEPUCTHK U3y4aeMOro O0OBEKTa; yMEHNe Pa3BepHYTO OOOCHOBLIBATE CYXICHMA, AABATE ONPENCICHUA, TPUBOANTD
JIOKA3aTebCTBA, OL{EHNBAHKE U KOPPEKTUPOBKA CBOETO NOBEIEHMA B OKPYXKAIOILEH CPEee; BHIIONHEHUE B IPaKTHYECKOH JEATENbHOCTH U B
NOBCETHEBHOH KH3HM SKOJIOMHYIECKHX TpebOBanHil, HCITIOIb30BAHME MYJIbTUMEUHHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJOTH [J1st 00paboTKH,
nepefiaut, CUCTEMATH3ALME HHHOPMALHMH, CO3TaHMs 0a3 NAHHbIX, IPE3CHTALNH PE3YIbTATOR MI03HABATEIHbHOM ¥ MPAKTUUECKON AEATEIbHOCTHU.

B kypce 10 knacca u3y4aeTcst OpraHuvecKast XuMus, TEOPETHIECKYIO OCHOBY KOTOPO¥ COCTABIIAIOT COBPEMEHHAs TEOPHS CTPOCHNUS
OPraHUYECKUX COENMHEHNH, TOKa3bIBAIOIAs NMHCTBO XMMIYECKOT0, 3IEKTPOHHOTO 1 NPOCTPAHCTBEHHOTO CTPOCHHU, ABJICHIM TOMONIOTHH 1
M30MEpHH, KNacCU(GUKAlMs ¥ HOMEHKIATYPa OPTaHUYECKHX COeIMHEHUHA. Bech Kype OpraHuyeckoll XMMUK IPOHU3aH HACeH 3aBUCUMOCTH CBOHCTB
BEHECTB OT COCTABA U MX CTPOEHHs!, OT XapakTepa QYHKUHOHANBHBIX TPYIIT, @ TAXOKE MEHETHUECKHX CBA3CH MENY Kaccamu OpraHmaeCKux
COCIUHECHUHA.

B IaHHOM Kypce COIEpIKaTCs BaXKHEH e CBeIeH s 00 OTNeNIbHbIX BeleCTBax ¥ CHHTETUYECKNX MaTepHaiax, O JIeKapCTBEHHBIX Tpeiiapatax,
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criocobCTBYOMKX (GOPMHPOBAHIIO 300POBOTO 00pa3a XM3HU U obuelt KyJIbTyph! YeJIOBEKa.

Bemyiias poJib B PACKPBHITHY COACP aHusA Kypea XuMuK 11 x1acca NpHHazNes it 37IeKTPOHHOM TEOPHH, TIEPUOIMIECKOMY 3aKOHY M CHCTEME
XUMUHECKUX 3JIEMEHTOB Kak Haubosiee 0OLIMM HAyIHbIM OCHOBAM XUMMH.

B naHHOM Kypce CHCTEMATU3UPYIOTCA, 0000WaoTes 1 yry6sI0TCsA 3HAHKA O PaHee N3yHeHHBIX TEOPHAX U 3aKOHaX XUMUYECKOU HayKH,
XUMUHMECKUX MPOLECCaX W NPOM3BOACTBAX. B 3TOM yHaIMCs TIOMOTAt0T PasiuiHbIC BArIAHbIC cXeMbl ¥ TabJIMIIbl, KOTOPBIC [TO3BOJLTIOT
BBIIEJIUTh CAMOE TJIaBHOE, CaMO€ CyHIECTBEHHOE.

ComepskaHue 9THX PasfeNoB XUMAU PACKPEIBACTCA BO B3aMMOCBASH OPraHMIeCKIX 1 HEOPraHUYeCKHX BEINeCTB.

Ocoboe BHMMaHKE YAeTCHO XUMUIECKOMY OKCTIEPUMEHTY, KOTOPbIH ABJISETCSI OCHOBOH HOPMHUPOBAHUSA TEOPCTUHECKIX 3HaHuil. B koHUe kypca
3ATUIAHHPOBAH TPAKTUKYM , B XOI€ KOTOPOrO MPOBOAATCA MIECTh NPAKTHHECKNX SAHATHA 060OUIAIOLIETO XapaKTepa: peUIeHHe IPAaKTHIECKUX
PaCYETHBIX 337124, PEIeHNE SKCIIEPUMEHTANBHBIX 3818 110 Oprasu4ecKoil i HEOPraHWICCKOU XHMHH, TIOJIYICHHE, cobupaHue 1 pacro3HaBaHNe
ra30B, PelIeHUe SKCIEPUMEHTATIBHBIX 3a/ja4 10 ONPEAEIICHHMIO M11aCTMACC U BOJIOKOH. A Taroke B XO[e NPAaKTHKyMa BBIOJIHACTCA pelICHHe
PaCHYeTHBLIX 33724 PA3HOTO THIA, U3yYaeMbIX B IKOJIBHOM KypCe.

Pacrpenenerye BpeMEHH 10 TeMaM B IPOT PaMMe OPUEHTHPOBOMHOE. VyiTeIb MOXET M3MEHATE €r0 B Npeesiax I'of0BOH CyMME! HaCOB.
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Copep:ranue Kypca

10 xuace
68 4a/ron (2 4/Hen.)

OpranuyecKas XHMHsI.

Tema 1. TeopeTrnyecKkne 0CHOBbI OPpraHHYecKol XumMHuH (S 49).

@opMHUpOBaHHE OpraHUYeCKON XxuMud Kak Hayku. Opranudeckue peinectsa. Opranudeckas Xumust. Teopust CTPOSHUSA OpraHIIeCKUX
coenunennit A. M. Bytiieposa. Yrnepomubiii ckener. Pamvikansr. OyHKIzOHANBHBIE IPyNIbL. I'oMotorugeckni pan. I'omonory.

CrpykTypHas uzomepusi. Homenknarypa. 3Ha4eHHE TEOPHH CTPOSHYsI OPTaHUHECKHX COETUHEHUN.

DJIeKTPOHHAsA NPHPONA XUMUYECKHX CBsi3ell B opranmydeckux coenunerusx. CrocoOwl paspbisa CBsA3el B MOJIEKYJIaX OPraHIMYECKUX BEINECTB.
Suexrpodubl. Hykmeous:. & =%

Knaccudukanps opraHu4eckux COeTuHEHUN.

Hemoncrpauun. O3HakoMIeHHE ¢ 00pa3LiaMy OPraHMYeCKUX BEIECTB U MaTepuanos. Monxenu MOJEKYNl OPraHuyeCKUX BELIECTB.

ﬂNOHWO_uEZOOﬁT OpraHvveCKuUx BEIECTB B BOAE M HCBOAHBIX PACTBOPHTCIIAX. Emm.ﬁwmﬁou O@%E.—EWWEEO U I'OpEeHHC OPraHU4YCCKUX BEUICCTB.

26

Yraesonopoast (24 9).

Tema 2. TipenenbHbIe YriieBoaopoabl (aJKaub!) (7 4).

DAeKTPOHHOE U MPOCTPAHCTBEHHOE odwoomxm ankanos. I'omonoruueckuii psa. HomeHknaTypa u nsomepus. OU3n4ecKkue U XUMUICCKUe
CBOWCTBA anKaHOB. Peakius 3aMelnenus. //onyvenie i TPUMEHEHUE aTKaHOB.

Iuknoankarsl. CTpoeHMe MOJIEKYIT, roMonornueckuii psin. Haxoxaenue B npupone. Pusuueckue ¥ XUMUYECKUE CBOMCTBA.

JlemoncTpaniu. B3pbls cmecH MeTaHa ¢ Bo3nyxoM. OTHOIIEHNE AlIKaHOB K KHCJIOTaM, UIel0uaM, K PacTBOpY MepMaHraHaTa Kanus 1 OPOMHOI
BOZE.

JlaGopaTopHbie onbIThl. M3roTOBICHNE MOAENEl MOEKY YIIIEBOAOPOAOB U MaJOreHONMPOU3BOIHBIX.

Pacuernble 3aga4u. HaxoxneHne MONEKyISpHO#M GOPMYJIIbI OPraHHueCcKOro COSAMHEHNS 10 Macce (00beMy) NMPOAYKTOB CrOPaHHSL.

Tema 3: Wa:wggv:.&m yraeBozopoxst (6 49).

AJIKeHbl. DEKTPOHHCE M IPOCTPAHCTBEHHOE CTPOEHHE ankeHoB. I'omonoruyeckuit psa. HomerknaTypa. Msomepus: yrneponHon ueny,
NOJIOKEHUs KPATHOM CBS3W, Y1UC-, MPAHC-N30MepHs. X MMHUYECKHe CBOMCTBA. peaKilysl OKUCNIEHUs, NPUCOENMHEHHs, nonruMepusaitiy. [pasuio
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MapkoBHUKOBA. LlosyyeHre ¥ NPUMMEHEHHUE allKEeHOB.

Askanuensi. Ctpoenne. CaoiicTsa, npuMenenue. IIpupoaHbH KaydyK.

AJIKHHBL DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHYE alleTHICHa. I OMONOTY 1 M30MEPBL Howmenknatypa. Pu3udecKHe 1 XUMHHECKUE
cpoiicTBa. Peakumu npucoenvHenus u 3ameuteHus. {lonyuenue. Hpumenenue.

Hemoncrpauun. [lonyseHne aleTnieHa KapOuaHbIM Croco0oM. B3aiMONeiiCTBUE ANETHJICHA C PACTBOPOM [ePMaHraHara Kajuus 1 OpOMHOH
ponoii. Fopenue aueryiena. Pa3noxenue Kay4dyKa Ipy HArPEBaHWU K MCTILITAHNE HPOAYKTOB PA3IOACHIA

IpakTHueckas padora. IlonydeHue 3THIEHA U U3YICHUE €TI0 CBOUCTB.

Tema 4. ApoMaTHUeCKHE YIIeBOA0poakl (apeHsi) (S 4).

Apenpl. DJEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTpoeHue Oensora. M3omepHs 1 HOMEHKIATYDa. Dy3ruecKre 1 XMMUYECKIe CBONCTBa DeH301a.
Tomonoru 6er3ona. OcoBeHHOCTH XMMUYECKHX CBOCTE TOMOIIOTOB OeH3071a Ha puMepe TojIyola. I'eHeTeckas CBA3b apoMaTHICCKHX
YTIEeBOAOPOAOB C APYTUMH KJIaCCaMu YIJIEBOIOPOLOB.

Jlemoncrpanus. besson kax pactsopuTesns, ropenue Oenszona. OThoweHye OeHsona K 6pOMHOIT BOZIE U PaCTEOPY IepMaHIaHaTa Kajus.
OxwcieHue TOIyoa. e

Tema 5. MpupoaHbie HCTOYHHKH YTIeB0oA0ponos (6 9).

Ipuponueiit ras. [lonyTtaeie HedTsaHbe rassl. HeTs 1 HepTeIPOTYKTHL ®usnueckue ceoiicrsa. Criocobwr nepepaboTku HedTu. [leperoHka.
KpexuHr TepMUUECKHEl ¥ KaTaTuTHHeCKui. KOKCOXUMUYECKOE NMPOU3BOACTBO.
Pacuernbie 3anaun. OnpeneieHie MaccoBOil M 00BEMHON NONH BBIXO/A MPOJYKTa PEAKINK OT TEOPETHHECKH BOIMOXKHOTO.

k]

Kiciiopoaocoaep:Kaluye opraHudeckue coeauHennst (25 4).
Tena 6. Cniuprbl u1 dheHOBI (6 1).

OHOATOMHBIE TIpefieNbhble ciupThl. CTpoenne MONeKyJ, QyHKUHOHANbHAS FPYTITA. BonoposHas cesasb. VisoMeprs 1 Homenkatypa. CsoncTsa
MeTaHOIa (3TAHONA), HOTyYEHHE U NpHMeHeHHe. PUSHOIOTMYECKOEe ALHCTBIE CIAPTOB Ha OPraHH3M HeJNOBeXa. T enerryeckasi CBsi3b OJHOATOMHBIX
npenebHBIX CIUPTOB C YIIIeBOJOPOIAMIE.

Zmowowaozmzm CHIMPTH. DTHIEHIIHKONS, TinLepyH. CBOUCTBA, NPUMEHEHHE.

Penontl. CTPOSHHE MOJIEKYJIb denona. B3aumHOe BIUSHNE aTOMOB B MOJIEKYJIC HA MPUMEDE MOJIEKYJIbI dbenona. CaolicTea deHona.
ToxcuuHocTs denosa u ero coennteHui. Ilpumenenne penona.

HemoncTpauuu. Bsaumozneticteue penona ¢ OpOMHON BOLOH U PaCTBOPOM I'MIAPOKCHAZ HATPUA.

PacueTHBIC 32024H. PacyeTn! MO XUMHWIECKUM YPABHCHHAM IIPH YCJIOBHH, YTO O[HO #13 PEArupyroliuXx BeDICCTB LaHO B H30BITKE.



Teaa 7. Anbaeruabl, KeToHb! {3 4).

Anbaerugsl. CTpoenue Monekyisl bopmanbrernaa. CyHKIHOHANLHAS rpynna. M3omepus u Homedknatypa. CBOACTB2 aibHErU/IOB.
dopmabaeru U alleTanbACT U/ HONyYCHHE U IPHMEHEHHUE.

Aneron — npezncrasurens ketoroB. Ctpoerue Monexyisl. [Ipumenenye.

TMemoncTpaunu. BsauMonelicterue Mertanana (3TaHass) ¢ aMMHUadHbiM pactopom okcnaa cepebpa(l) u ruapoxcuna meaun(ll). Pactsopenue B
alleTOHE Pa3fiHYHbIX OPTaHUYECKUX BELIECTB.

Tema 8. KapOoHoBbie KUCIOTHI (6 1).

OnHOOCHOBHEIE TIpeneNbHble KapboHoBbie KUCIoThl. CTpoeHne Monekyi. QyHKUNOHaIpHAS rpynna. M3omepus u nomenxnarypa. CBoiicta
kapOOHOBBIX K#CHOT. Peakuus stepudukanun. [lonyuenye kapOOHOBBIX KUCIIOT U MPUMEHEHHE.

KparTkue cBeeHHS O HEIPeneNbHbIX KaPOOHOBBIX KUCIIOTAX.

I'esreTHyecKas CBsi3b KaApOOHOBBIX KMCJIOT C APYTHMH KIACCAMH OPTaHUYECKHX COENMHCHHUN.

lIpakTnyeckue padorTnl

» [TonyueHue 1 cBOMCTBA KapOOHOBBIX KHUCIIOT.

* Perenue skcriepuMeHTaNbHBIX 3a71a4 Ha paclo3HaBaHue OPraHMYeCKUX BELIECTB. e.

Tema 9. Comnunlie 3¢pupni. Kupsl (3 4)

Croxuble >Guphl: CBOHCTB, Nodyyenue, npumenerne. JKupel. Crpoenne sxupos. JKupst B npupoge. CpoiicTsa. [lpumenenue.
Moromue cpencrea. [IpaBuna Ge30macHoro oOpalleHys o CPEACTBAMH ObITOBON XUMHH.

Tema 10. Yranesoanr (7 1)

I'moxosa. Ctpoenne mMosekynbl. Onrudeckas (3epkaiibhast) nsoMmepus. @pykTo3a — u3omep rmroxosbl. CpofcTsa riokossl. Hprmenerue.
Caxaposa. CTpoerue Mosekyibl. CBOHCTBA, MPUMEHEHNE.

Kpaxman 1 UeNUToNo3a — NPEACTaBUTENM NPUPOAHBIX HOMMMepOB. Peaxnus nonuxonaencaunn. Gusnveckue U X¥MMHYECKHE CBOUCTBA.
Haxosxaenue B npupoae. [Ipumenenne. AleTaTHOE BOJIOKHO.

IIpakTHueckas pabora. Pelnenue sxcrepiMenTanbHbIX 3a1a4 Ha HOJIy4eHHe U PaCIO3HABAHUE OPraHU4EeCKMX BELIECTB.

&
/

A3zorocoaepraluue opraHu4eckie coeauHeHus (7 4.)

Tema 11. AMHHB M aMUHOKHCAOTHI (3 4).
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Amunspi. Ctpoenune Monekyn. AMuHorpymna. Gusudeckue u xuMudeckue ceoiictea. CTpoeHHe MOJICKY bl AHWIMHA. B3anMHOe BiisHue
aTOMOB B MOJICKYJIC Ha IIPUMEPE MOJIEKyJibl aHunuHa. CBOWCTBA aHMwMHA. [IprMeHeHne.

AmusokucaoTHL M30Mepnst u Homenknarypa. CBoficTBa. AMHHOKHCIOTHI Kak aM(QOTEpHblE OpraHiueckie coenuHenns. IlpuMenenme.
I'enernyeckas CBA3b AMUHOKMCIIOT C APYTUMY KJIACCAMM OPTaHHYECKUX COEAMBEHHIL.

Tema 12. beaxn (4 4).

beaxkn — npnpoznneie nonumepst. Cocras U cTpoesue. PHU3NYECKHe 1 XUMUYECKUE CBOCTRa. [IpeBpainenue 6eIkoB B opraHusme. YCnexu B
H3Y4YEHHUH U CHHTEe3€e DesiKoB.

Honsitre 00 a30TCOnEp M aIuX reTepOLHKINYECKHX coeurennsx. [Tupunun. [uppon. ITupUMHAMHOBLIE H MyPHHOBbIE OCHOBAHHSL.
HyxienHoBb1€ KUCIOTBL COCTaB, CTPOEHHE.

Xumust v 3M0poBbe Yenoseka. Jlekapersa. IIpobnemsl, CBsI3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX IPETIAPaTOB.

Hemouncrpauun. OKpacKa TKaHH aHUIIMHOBBIM KpacuTesieM. J0Ka3aTenbeTBo Hamnuns (yHKIHOHATEHEIX %%:n B wmoﬁwowmx aAMUHOKHCIJIOT.

JlaGoparopubie onbIThl. LiBeTHbIE peaxumu Ha Oenxu (OuyperoBas M KCAaHTONIPOTEMHOBAS PEAKLHN).

oo

Bricoxomosiekynsipubie coeauHeHus(7 4). o

Tema 13. Cunrernueckue monumepst (7 4)

TloHsaTtue o BBICOKOMOJIEKYJIAPHBIX COEANHEHMAX. 1lonumepkt, nosy4yaempie B peakumsx nonumepusani. CTpoeHe MONIEKyYIL.
CTepeoneperynspHOe U CTePEOperysipHoe CTpoeHne nonumepos. Tlommstunen. omunponuieH. TepMOLIacTUIHOCTS. ITonumepsl, moJy4aemble B
peaximsx noiukonnencayu. OenoadopmMatbIernaHble CMONBL TepMOPEakTUBHOCTD.

CunTtetnueckue xaydyku. CTpoenue, CBOHCTB, ITOJyUEHHME U IPUMEHEHHE.

Cunrernyeckne BoyoxHa. Kanpon. Jlascan.

Obo0menue 3Hanlull 0 Kypcy opraHndeckoi xumuu. OpraHndeckas XUMHMS, 4eJIOBEK U IIPUPOIA.

HemoncTpaunu. O6pasubl MIACTMACE, CHHTETHYECKHX KAYYYKOB
H CUHTETUUYECKUX BOJIOKOH.

IipakTnueckasi pabora. Pacno3napanue niacTMace M BOJOKOH.

Pacqernsie 3anauu. Onpenenenne MaccoBoii Hin 0OBbEMHOM HOJH BBIXO/A MPOIYKTA PEaKUMK OT TEOPETHUECKH BO3MOSKHOTO.

% Copep:xanme Kypca.
11 - 12 xnaccen:
68 4/roa (2 a/nen.)



TeopernyecKHe OCHOBbLI XUMMH.

Tema 1. Baxueiimne XMMHYECKHe TIOHSITHS 4 3aK0HBI (3 4).

Arom. Xumnueckuit anement. Y3otonel. IIpocThie # CIOXKHbIE BELIECTBA.
3aKOH COXPaHEHUS MACChl BEIIECTB, 32KOH COXPAHEHHS U MPEeBPaLieHUsA SHEPTUH NPH XUMWHYECKUX PEAKLMAX, 3aK0H OCTOSHCTBA COCTABA.
BeiiecTsa MOJEKYJISIPDHOIO 1 HEMOJIEKYJIAPHOTO CTPOEHHS.

Tema 2. llepuoanyecKui 3aK0H U NEPHOAHYECKAS CUCTeMA XuMHYecKux dnemenTos [{.M.Menpeneesa
HA OCHOBE Y4eHHs 0 CTPOeHUH aToOMOB (4 ).

ATtomHBle OpOuTANY, S-, p-, d- U f~351exTpoHbl. OCOOEHHOCTH PasMeLIeH s 3IEKTPOHOB M0 OPOUTATISIM B aTOMaxX MaJlbIX U OOJIBIIMX NEPHOIOB.
OHepreTUHeCcKye ypoBHY, NOAYPOBHHU. CBA3b NEPHUOAUIECKOTO 3aKOHA U NEPHOAMYECKON CHCTEMbI XUMHYECKUX ITEMEHTOB C TEOPUEN CTPOCHUS
atomos. KOpoTkuit 1 IAHHHBIN BAPHAHTEI TAGMHUIbI XUMUYECKHX JeMeHTOB. I[T00/KeH1e B ePUOTHYECKOH CHCTEME XUMUYECKHX 3IIEMEHTOB
. Y. Menneneesa B0OZOpOaa, TAHTAHOWAOB, aKTHHOUIOB U UCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB. e

BaneHTHOCTb U BalleHTHbIE BO3MOKHOCTU aTOMOB. Ileprnoanyeckoe u3MEHEHHE BaJIEHTHOCTH U Pa3MepPOB aTOMOB. .

PacuerHbie 3apa4un. Beraucnennst Macc, 00beMa HITH KOJIYECTBA BEILIECTBa 10 U3BECTHOI Macce, 00beMy WK KOJIMYECTBY BEUIeCTBa OJHOTO
13 BCTYIUBIIMX B PEAKIMIO MU NONYYUBLINXCS B PE3yJIbTaTe PEaKLIUU.

Tema 3. Ctpoenue BeulecTBa {8 4)

Xumuyeckas cBsi3b. Bubl U MeXaHU3Mbl 00pa3oBaHus xuMudeckol ceasu. Monuas cask. Katuons! u annonbl. KoBaneHTHas HEMOIspHAst
cBs13b. KOBaNeHTHas MONAPHAs CBA3b. DJIEKTPOOTpHIATENbHOCT,. CTereHb OKUCIIeH s, MeTalnnudeckas CBsisb. Boopomsas CBs3b.
IIpoCTpaHCTBEHHOE CTPOEHUE MOJIEKY]T HEOPTaHUYECKHX M OPTaHMHYECKHAX BELECTB.

Turme! KpUCTANIHMYECKUX PELIETOK U CBOUCTBA BEIIECTB.

Ipu4uHb] MHOrOOOpa3Us BEIECTB. U30MEPHs, TOMOJIOTHs, aJIOTPOIHS, U30MONUAL.

Jucnepensie cuctembl. McTiuHHBIE pacTBOPBL. CIIOCOORT BhIPaKEHHs KOHLEHTPALMH PACTBOPOB. MAaCCOBAsI IOJIs1 pACTBOPEHHOIO BELIECTRA,
MOJIsipHas KOHUeHTpauus. KoJuionnHble pacTBOpsL. 30JIH, MelH.

HemodcTpaunn. Monenu HOHHBIX, aTOMHBIX, MOJICKYIIAPHBIX ¥ METATMUSCKUX KPHUCTAJUINYECKUX pemeTox. DPpdext Tunnand. Moaenn
MOJIEKYJI U30MEPOB, FOMOJIOTOB.

Mpaiyuyeckas padora. [IpuroTosnesie pacTBOPOB C 3aAAHHOM MOIAPHOH KOHLIEHTPAIHEH.

Pacuernbie 3an24n. Beryncienne Maceel (KOJIMYECTBA BENiecTsa, 00beMa) MPOAYKTA PEaKLUH, €CJIM AN er0 NOJMydeHuUs 1aH PACTBOP C
OINPEACTIEHHONH MACCOBOH JOJIEH HCXOMAHOIO BEIIEeCTBA.



Tema 4. Xumudecxkne peakuun (13 1)

Knaccudukaiust XUMUYECKAX PEaKLUil B HEOPraHUIECKOH 1 OPraHuueCKON XUMHHU.

CKOpOCTb PEAKIIIH, €€ 3aBUCMMOCTD OT Pas3uuHbIX (PaKTOpos. 3aKoH AeHCTBYOmMX Mace. DHeprus axrTusauuy. Karanus u kaTanusaTopsl
OGparuMoCTs peaxiuii. Xumuueckoe pasHosecie. CMellleHre paBHOBECHS O AeHCTBIEM pasiu4HbIx daxropos. IpuHimn Jie arernse.
TIpOM3BOACTBO CEPHOM KUCTIOTEI KOHTAKTHBIM CIIOCOOOM.

DrekTponuTUIeckas aucconnanus. CuibHbie u cnabble S1eKTPOnTbL. KHCIOTHO-OCHOBHBIE B3aUMOJIEHCTBHA B pacTBOpax. Cpena BOAHBIX
DAaCTBOPOB: KHCNast, HelTpanbhas, menoyHas. FoHHoe mpousseneHue Bonst. Bogopoanstii nokasaresns (pH) pacrsopa.

I'uaponu3 OpraBHHuecKuX U HEOPraHUIEeCKUX COENUHEHMH.

JemoHCTpaiHi. 3aBUCHMOCTb CKOPOCTH PEAKLIM OT KOHLEHTPALlK M TEMIEPATyphl. PasioxeHne nepokcnia BoA0poaa B NPUCYTCTBUK
karanusaropa. OnpeneneHne cpenbl pacTBOpa € MOMOIIBIO YHHBEPCAIBHOTO HHIMKATOPA.

JIaGopaTopHbie onbITh. IIpoBeeHre Peakuii HOHHOTO 0OMEHa AN XapaKTepPUCTUKU CBOMCTB 3JICKTPOJIMTOB.

IpakTudeckasi pabora. Bauiaue pasnuHbix GakTOPOB HA CKOPOCTh XUMHIIECKOH PeAKIIHH.

PacuerHsle 33290, BeraucieHns Macesl (KOTHYECTBA BEIIECTBa, 00BbeMa) MPOIyKTa PeakiiH, €CII U3BECTHA MaCca UCXOTTHOTO BELUeCTBa,
CONEpIKALIETO OTPESNICHHYIO JOJIIO IPUMECEH.

Heopraumyeckass XHMHSL.

Tema 5. Merannsl (13 1)

TonosKeHne MeTANNOB B IIePUOIMIECKO cucTeMe Xxumudeckux aneMenTos . M. Menneneesa. Obuine CBOHCTBA METAILIOB.
DJEeXTPOXUMIUECKHI PsIfl HAPsDKeHKH MeTamios. Obniie Cnocobs! OMYHeH s METAILIOB. DJIEKTPOTIH3 PACTBOPOB M PACTLIABOB. [lonsTHE O
kopposuu Metayios. CrocoObi 3aiiUTEL OT KOPPO3HH.

O0630p METALIOB IIaBHBIX NOAIPYNI (A-TpyINil) NEPHOAHYECKON CUCTEMbI XMMUHYECKHX 3JIEMEHTOB.

0630p MeTauIoB NOOOYHBIX mom%wnm (B-rpynn) nepHOAMYECcKOM CHCTEMb] XMMUYECKUX 3JIEMEHTOB (METIb, IMHK, TUTAH, XPOM, JKeJIe30,
HHKEJb, TUTATHHA).

CruiaBsl METAJJIOB.

OKcuabl ¥ THAPOKCUABI METAJIIOB.

NemoncTpauun. O3HaxoMiIeHue ¢ 00pa3liaMy METAIUIOB B UX COeMHEeHnH. B3anMoneficTBre WEMOYHBIX U IEJOUHO3EMENIbHBIX METAILIOB C
BOZOH, B3anmonefcTBre MeH ¢ KUCIOPOIOM M Cepoil. DNEKTPONIM3 PACTBOPA XJIOPHa menu(1l). OnpiTel MO KOPPO3UM METAJIOB U 3aIMTE OT HEe.

JafopaTopHbie ONbITHL. B3anmoneiicTBHe HMHKA U Xkejle3a ¢ PACTBOPAMH KHCIOT U MeNoueH. 3HAKOMCTBO ¢ 00pasuiaMy METALIoB 1 HX
pynamu (padoTa ¢ KOJIIEKUMAMU).

PacaerHble 3a7a494. PacueTs! 0 XMMUYECKUM YPABHEHUAM, CBA3AHHbIE C MACCOBOH JONEH BHIXOMAA NMPOAYKTA PEaAKUU OT TEOPETUICCKH
BO3MO>KHOTO.



Tema 6. Hemerannsi (8 1)

0630p CBOHCTE HeMETaNIOB. OKHCIHTETbHO-BOCCTAHOBUTEBHDIC CBOJCTBA TUITHYHBIX HeMeTaioB. OKCHIAbI HEMETAJIIOB 1
KECIOPOACONEP KALINE KUCIOThL. BOAOPOAHbIE COSAMEEHUA HEMETANIOE.

Jemounctpauun. O0pasubl HEMETAIIIOB. OBpa31Lbl OKCUIOB HEMETANIIOB i KUCIOPOACONCPHAMINX KICTOT. Topenue cepbl, ocdopa, xenesa,
MAarHmst B KUCJIOPOTE.

JlaGopaTopHble ONbIThL. 3HAaKOMCTBO € 06pa3uaMHi HEMETAJLIOB M MX NPUPOIHBIMU COCTMHEHUAMA (paboTa ¢ xonnekuuamy). PacnosHasatne
XJIOPHIEOB, CyIb}haToB, KapOOHATOB.

Tema 7. Terernueckasi CBs3b HEOPraHHYECKHUX U OPraHNYECKUX BEIECTB. Hpakrukym (12 9)

[enerndeckas CBsI3b HEOPTAHUHYECKUX W OPraHMIeCKHX BEIIECTE. ;

TTpakTHKYM: pelieHne SKCIEPUMEHTAIHEIX 337121 IO HeOpraHUYeCKOH XHMUM, PEIICHIE IKCICPUMEHTANILHBIX 337124 TI0.OPraHUIeCKON XUMUK;
peleHre MPaKTHIECKNUX PaCHeTHBIX 3a/at, noNyueHue, CoOUpaHne U Pacio3HABAHHE ras0B; PELICHIC HKCTIEpMMEHTANBHBIX 3224 110 OTPEICNCHUIO

JacTMacc U BOJJOKOH. &

Hopropenne . 7 4aCoB.

VaeGuo-TremaTnyeckui nuas ana 10 kiacea.

Ne | Tema Konnuecrso IpaxTaueckue padorbt KonTtposbHbie paboTbl
4acoB
1 TeopeTHHUECKUE OCHOBBI OPTaHUeCKOH XHMUN . 5 - -
2 TpenenbHble YrIeBO0POE! (aITKaHbI) 7 - ]
3 | HernipenesbHble yriIeBOAOPO/IbI 6 1 -
A ApOMATHHYECKHE YIIICBOAOPOID (apeHsr) 5 - ]
5 [TpupOAHbIE HCTOUHHKY YITIEBOAOPONOB 6 - 1
6 ‘Cinprel ¥ GEHONbI 6 - -
7 | Anboeruzibl 1 KETOHb! 3 5 =
8 | KapGoHOBbIE KMCTOTEL 6 _ 2 1
T@ | CnoxHbie 3gupsL. Kupbl 3 _ 2 _ .




10 YrireBos! 7 -
11 AMUHDI ¥ AMIHOKHCIJIOTEI 3 -
12 Benxku 4 1

3 CuHTeTuyeckue OOJIAMEPLI 7 1
Hroro 638 6




VueGHO-TeMATHYECKHH 1J1aH AJisd 11-12 kJjgaccos.

' Ne | Tema KosnuecTso IIpaxTuyecKue KonTpojbHbIe
f 4ACOB padoTel paboThl
1 / BakHelmye XMMU1eCKue [IOHSITHS U 33KOHbI . 6 - -
2 Kupbl. YTI€BOMR 15 |
3 A30TCOIEPIKALIME OPraHU4ECKIE COCAMHCHIA. 15
4 benxu 14
5 B bICOKOMOJIEKYISIPHBIE COSTUHCHNA 10
6 TlepHOIMYECKUM 3aKOH 1 NEPHONIECKas CHCTEMA XMMHUUYECKHX 10 - _ -
_ snemenTos JI, Y, Mensiesieesa Ha OCHOBE yHEHHNA O CTPOCHIA ATOMOB. | ;
j CTpoeHHUE BEIECTB 10 1 1
8 XUMUYECKUE PEAKINH . 14 1 2
MeTajsl . 12 - 1
HemeTtaUibl. 12 - 1
Tenerideckast CBsI3b HEOPraHMIECKMX M OPTaHHHEeCkuX BEILIECTB. 12 6 -
TIpakTuKyMm.
TioBTOpEHE 7 - 1 =
| Wroro 68 8 6




