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ITosicauTeILHAS 3aNMHCKA
Pabouas mporpamMma packpeIBaeT cofepkanue obydenus xumun y4armuxces 10-11-ro kimacca za
6azoBoM ypoBHe. Pabodas mporpamMmMa 1o XMMHH pa3paboTaHa B COOTBETCTBHH C TPeOOBAHUAMHU
@I'OC cpexnero obmero obpazoBaHus, yTBepxkAeHHOro npukazom Ne 413 ot 17.05.2012 r.
MunucTepcTBa 06pasoBanus u Hayku PO« O6 yTBepxkaeHUH (enepaTbHOro rocyIapcTBEHHOr0
00pa30BaTeNBHOTO CTaHAApPTa CpedHero obmero obpaszoBamus»( € H3MEHEHHSMH U
JTOTIOTHEHUSIMH ).

Pabouas mporpaMMa CcoOCTaBlieHa Ha OCHOBAaHMH IIPHMEPHOM IMpOrpaMMbl  [is
0011e00pa3oBaTeNbHBIX YUPEKACHHH 0 XUMHHA 111 §-11kmaccoB mop pemakiueii Kysnenooit
H.E. Ilporpamma cocTapieHa Ha OCHOBAHHH Y4YeOHOTO IIaHA CPEHEro OOIIero 0Opa3oBaHMUs
u OOIT COO MOVY-COII Nelr. Mapkca CapatoBckoii obiacti. [Iporpamma paspaboTaHa B
COOTBETCTBUH C Ilonoxxenmem o paboueit nporpamme nemarora MOVY-COIIINel.
[lporpamma peanmsyeT TIeHepalbHBIE IeMM 0Omero o0pa3oBaHWs, aBTOPCKHE HIEH
pasBUBAIOIIET0 OOYYEHHMS XHMHH, DE3ylbTaThl MEXIPEIMETHOW MHTErPalfd, YYHTHIBACT
(GopMHpOBaHHE yHHBEPCATBHBIX yIEOHBIX MEHCTBUH cpeHero obIiero o6pazoBaHus.

Msy4yenne xwMud Ha 0a30BOM YPOBHE CpPEJHET0  00INEro 0Opa3OBaHWs HANpaBIeHO Ha
JOCTHD)KEHHE cJIeyIOIHX eei:

- OCBOCHHE 3HAaHMH O XUMHYECKOW COCTaBJLIIOINEH ECTECTBEHHOHAYYHOW KAapTHHBI MHpa,
BaKHEHIIUX XMMHUYECKHX ITOHATUSIX, 3aKOHAX U TEOPHIX;

- OBJIA[ICHHC YMCHUSIMH IPUMEHSATH IIOJIy9YEHHBIE 3HAHUSA 11 OOBSICHEHHS pPasHOOOPAa3HBIX
XAMAYECKUX SIBICHUA M CBOMCTB BEINECTB, OLEHKH PO XHMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U IOJIyYEeHUH HOBBIX MATEPHAIOB;

- Pa3BHTHE M03HABATEIbHBIX HMHTEPECOB M HHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH B Iporecce
CaMOCTOSTENBHOTO IMIPHOOPETEHHA XHMHYECKMX 3HAHHH C WCIOJNB30BAHHEM pPa3IHIHBIX
HCTOYHUKOB HH(OPMAITHH, B TOM UHCIIE KOMIBIOTEPHEIX;

- BOCIHTaHHE YOEXKIEHHOCTH B IIO3HUTHBHOHM pPONM XHMHH B JKM3HH COBPEMEHHOTO OOINECTBA,
HEOOXOIMMOCTH XHMHUYECKH IPaMOTHOTO OTHOLIEHHS K CBOEMY 3IOPOBBIO U OKpYKaroIieif
cpere;

- NPHMEHEHHE IIOJNYyYEHHBIX 3HAHMHM U yMEHHH I 0€3011acHOr0 HMCIOIL30BAHMS BEIECTB W
MaTEPUAJIOB B OBITY, CEJILCKOM XO3SMCTBE U Ha IPOU3BOACTBE, PELICHHMS [IPAKTHIECKUX 3a1a4 B
IIOBCEHEBHOM MKWM3HH, NPENYNPEXICHUS SBICHUM, HAHOCAIMX BpEN 3[I0POBBIO YeIOBEKA H
OKpYy>Karolller cpexe.

OcHoBHBIE 32/1a4H Kypca:

bopMEpoBaHUE 3HAHUN OCHOB HAYKH

pasBUTHE YMEHHUH HAOIIONATh U OOBICHITH XUMUYECKUE SBICHUSI

coOmroaaTh MpaBuia TEXHUKH OE30II1aCHOCTH

pa3BHBATh UHTEPEC K XMMHUH KaK BO3MOXKHOM 00JaCTH NPaKTHUECKOH NesITeTbHOCTH

pa3BUTHE UHTEJUIEKTYAIBHBIX CIIOCOOHOCTEH B I'YMaHHUCTUYECKHUX KAUeCTB JIMIHOCTH

MecTo Kypca XHMHH B y4eOHOM IJIaHE
Pa6ouas mporpamma mo xumuu (10-11xmaccer) Ha 6a30BOM ypoBHe paccunTaHa Ha 68 dacos
(1yac B Hememo). Cpok peanu3aiiuy JaHHOM pabodeil mporpaMMsbl — IBa YI€OHBIX TOfa.
[Tpenycmotpens! B 10 xnacce 2 KOHTPOJIBHBIE PaOOTHI U 4 IIpakTHYeckue paboTl,
B 11 Kitacce 2 KOHTPOJIbHBIE PabOTHI U 4 IpaKTHYECKHE paboThI

Conep:xanue yuedHoro kypea 10 xmace

Pasnen 1. TeopeTnueckne ocHOBBI OpraHu4eckoii xumun (4 yaca)
Tema 1. TeopeTHueckne 0CHOBBLI OPraHUYecKoi XumMun (4 Jaca)
[TpemMeT opraHM4ecKoi XUMUK, CTAHOBIICHHE ITOHSITHS «OPTaHWYECKAs XUMUS»; BATAIHU3M
H ero kpax (CHHTE3Bl OpPraHMYECKMX COEIWHEHUH YUYEHBIMH-XHMHKaMH);  COBpPEMEHHOE
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COCTOSHHE ¥ PA3BUTHE OPraHWYECKOH XUMHHL; KiaccuuKanys OpraHuueCKuX COETUHEHHUH 10
[POMCXOXKAECHHIO: TPUPOMHBIE, HMCKYCCTBEHHBIC 1 CHHTETHYECKHE, TOHITHS «OpraHuyecKas
XHMES» | «yTIEBOTIOPOIBI»; OCOOCHHOCTH aTOMOB YIIIEpOa, KPYroBOPOT yIIIepoza B IPHPOAE:
CpaBHEHHE OPTAaHMYECKHX M HEOPTaHMIECKIX COETMHEHHH.

Muoroobpaszue OpraHM4eCKuX COeIMHEHHH;, XWMHUUECKOE CTPOCHHE Kak IOPANOK
COeJMHEHHs. aTOMOB B MOJIGKyNe COTIACHO HX panenTHOCTH. OCHOBOIIOJIOXHHUKA TCOPUH
XHUMHYECKOTO CTPOECHHS OpTraHMYEeCKHX coenumennii: ®. Kekyne, A. Kymep, A.M. bytnepos.
TToHMMATh OCHOBHBIE IOJIOXCHHUS TEOPUM CTPOEHWS OPraHmIeCKUX COENMHEHHI; TIOHATHE O
FOMOTIOTaX 1 FOMOJIOTHH, 00 M30Mepax i u3oMepui. MoNeKysIpHbIe A CTPYKTYpHBIE (TIOHAS U
cokpanieHHas) (popMyIbl COEMHCHHH, [IAPOCTEPIKHEBBIE U MacCIITaOHbIE (0OBbEMHBIE) MOACIH
MOJIEKYJL.

[IpiupHEl MHOr00Opasus OPraHWeCKHX BEIICCTE. [ToHSTHS «3IEKTPOHHOE O00NaKo H
op6uTanh, UX GOpPMBL S H P>, «IICKTPOHHBIC H 5NeKTpOHHO-Tpadmdeckue HopMyIbl aToMa
yrieposia B HOpMaIbHOM H BO30Y)KIEHHOM COCTOSHHSX)», «KOBANECHTHASL XUMHUHECKAs CBI3. ee
TOJISIPHOCTH W KPATHOCTB», «BONOPOAHAS  CBAIB). OO6MeHHBII U JOHOPHO-AKIENTOPHbIA
MEXaHH3MbI 00pa30BaHKs KOBAJEHTHOH CBA3M. [IpOCTpaHCTBEHHOE M JJICKTPOHHOE CTPOCHHE
OpraHUYECKHX COEMHEHUH. Knaccudukanus opraHiieckuX BEIIECTB.

Tumel XAMHWUECKMX DEaknuii B~ OPraHMYecKod — XMMHH: — PEaKiuH 3aMeleHUs
(raJJoreHMpPOBaHKE ~ AIKAHOB W apCHOB, IENOYHOH THIPOJH3 TaJOreHAIKaHOB), — PEaKIHH
mpucoeMHEHHs  (THApATallus, T[UIPUPOBAHNC, TUAPOraTOreHUpOBaHUE, rajoreHupoBaHUeE),
peaKnuy IIOMMMEPH3ALHA | TOTMKOHACHCAMMH, peakiysd OTIIETUIEHHST  (AErMIpUpOBAHHE
ANKAHOB, JETHIpaTalus CIHMPTOB, ACTHIPOXIOPHPOBAHHE Ha [lpuMepe TanoreHalKaHoB),
KPEKHHT aJKaHOB U JETOIMMEPU3AIUs HOTHMEPOB. peaxnus H30MepU3aLuH. ["OMOJTHTHUECKHH
1 TETEPOTMTYECKHH Pa3phlB KOBAICHTHOU XHMHUECKOH CBSI3H; 00pa3oBaHue KOBAJIEHTHOU CBA3H
10 JOHOPHO-AKIENTOPHOMY MEXaHH3MY. VMeTh COCTaBISATh pEakIud ¢ OpraHM4eCKUMH
BelleCTBAMK M peIlaTh 3aladd Ha HaXOKICHHE MOJIEKyJSIpHOH  (hOpMYJIbI  BEHIECTBA,
HaXOJISIIErocs B ra3000pa3sHOM COCTOSHHUH.

Pacuemnsie 3ad0auu. Haxoxaerue MOJIeKyISpHOH GOpMYJIBI BEIECTBA, HAXOMAMETOCH B
ra3000pa3HOM COCTOSIHHH.

Jemoncmpayuu. Craiapl, taomunel. LIOPe. O6pasubl OpraHAYECKUX BEIIECTB U
MaTepHaNoB U H3euH 13 HUX. Moemn MOIeKy I OpraHHYecKHX BEIIeCTB.

Pasnen 2. Kiaacepl opraHi49eCcKHX coequHeHHi (24 yaca)

Tema 2. VrieBoaopoasr (9 4acos)

Anxambl. [oMosorideckHii psaa i obmmas GopMya akaHoB. CrpoeHuie MOJIEKYJIbl METaHa
W IPYTHX ankaHoB. VI3oMepHs H HOMCHKIATypa anKkaHoB. DU3HUECKHE U XUMHUECKHE CBOMCTBA
ANTKAHOB: PEAKIWH 3aMelleHHS. TOPEHHS allKaHOB B PA3IMYHBIX YCJIOBHAX, TEPMUUECKOE
pa3noykeHHe ATKAHOB, H30MEPH3ALMA AIKAHOB. [IpuMeHeHne amkaHoB. MexaHnusm peakiin
paIMKATBHOTO 3aMEIIeHHs, €ro CTaliH. [IpaKTH9IECKOE UCIOIb30BAHUE 3HAHUHA O MEXaHu3Me
(cBOGOIHOPAIMKATEHOM) peaKluu B IIpaBAiiax TeXHUKH 0e30IacHOCTH B ObITYy W Ha
IPOM3BOACTBE. [IPOMBIIITICHHBIC crocoObI MONYyYEHHS: KpPEKHMHI alKaHOB, (pakiroHHas
eperoHka HeTH.

Amxensr. Tomonorndeckuii psn u obmas QopMyia ankeHOB. CTpoeHHE MOJICKYJIBI
STHIEHA W JAPYTHX aiKeHoB. lsomepus alKeHOB: CTpyKTypHas ¥ MPOCTPAHCTBEHHAS.
Homenknarypa # (3udecKie CBOHCTBA aKCHOB. [lonyyeHne STUICHOBBIX YIJIEBOJOPOLOB H3
aIKaHOB,  TaJOTCHAIKaHOB,  CIHMPTOB. Peakuuy  IPUCOEAHHEHHs  (THAPUPOBAHHE.
HIPOTAIOTeHHPOBAHUE, — TAlOTeHHPOBAHMUE, rufpaTanus). — Peakuuu  OKMCNEHHS M
OJMMEpPH3AIAH ANTKEHOB. IIpUMEHEHHE AIKEHOB Ha OCHOBE MX CBOMCTB

AJIKMHBL. 1 OMOJIOTHUECKHH psIl alKHHOB. O6mas Qopmymna. CrpoeHHE MOJEKYJIbI
alleTWiIeHa U JPYTHX aJIKAHOB. Usomepus aikuHOB. HOMEHKIATYpa aUCTHICHOBBIX
yriaesonoponos. llomydeHue ankuHOB: METAHOBBII ¥ KapOMIHBIA Ccroco0bl. DH3MUECKHS
cROficTBAa  ANKWHOB.  Peaknuy — IPUCOCAMHEHHS:  TallOTCHHPOBAHHC, T'UIPUPOBAHHE,
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THApOTaIoTeHUpoBanue, ruapatanus (peakuus Kydeposa). Jlumepusanus ¥ TpHUMepH3alus
aNIKMHOB. B3anMomelicTBHEe TepMUHAIBHBIX aJIKMHOB ¢ OcHOBaHMsAMH. Oxucienue. [Ipumenenue
AIKIHOB.

JIluennl. CTpoeHuHe MOJIEKYJ, HM30MepHS M HOMEHKJIaTypa ajakaaueHoB. Dusnyeckue
CBOMCTBA, B3aMIMHOE PACIOJIOXKEHHE NH-CBA3EH B MOJIEKYJaxX aJIKaJHEHOB: KyMYJIHPOBaHHOE.
COMpsDKEHHOe, H30JupoBaHHOE. OCOOEHHOCTH CTPOEHUS COIPSDKEHHBIX aJKaJMEHOB, HX
HOoJyuyeHHe. AHAIOTHS B XMMMUECKMX CBOMCTBax ajlkeHOB M ankamueHoB. [lommmepusanus
ankagueHoB. HaTypanbHBIM M CHHTETHYECKMM Kaydyku. Bynkxanusamms kaydyka. Pe3uHa.
Pa6oTtsr C.B.JIebeneBa, 0COOEHHOCTH peaklyii IPUCOECUHEHUS K AJIKaJHEHaM C COMPSDKEHHBIMK
TH-CBSI3SIMU.

[uknoankansl. ['oMosornyeckuil psn 1 obmas QopMmyrna IUKIOATKaHOB. HampspkeHue
mukna B C3Hg ., C4Hg CsHyg , xordopmanuu CeHis, H30MepHsT HHKIOATKAHOB (IO CKETETY).
I[MiC-, TpaHC-, MEXKJIaccoBas). XMMHAYECKHAE CBONCTBA IUKIOAIKAHOB: TOPEHHE, Pa3jIOKEeHHE,
panuKaIbHOE 3aMelleHre, n3oMepusanus. OcoOble CBOMCTBA TUKIIONPOTIaHa U ITUKI00yTaHa.

Apensl. benson xak npezacraBuTens apeHOB. CTpoeHHE MONEKYIbI OEH301a, COMPSHKEHUE
nu-cBsazel. [lomydenue apeHoB. Dusnmyeckue CBOMCTBa OeH3oia. Peakiuu smexTpoduiibHOrO
3aMelIeHHs C ydacTheM OeH30a: rajloreHHpoBaHue, HUTPOBAHNE, aKWIHpoBanue. OpreHTalus
npu IeKTpoQHUIbHOM 3aMelleHHu. Peaxkiuu OOKOBBIX Iemed ankuideH3010B. CrocoOb
nony4yenus. [Ipumenenue 0eH305a U €r0 TOMOJIOTOB.

Pacuemnvie 3a0aquu. YCTaHOBIEHHE XHUMHYECKOM (OPMYIBI BEIIeCTBAa II0 MacCOBBIM
JIOJISIM 3JIEMEHTOB.

IIpaxmuueckas paboma. llonydeHue 3TUICHA U U3YICHHE €TI0 CBOMCTB.

Koumponvuasa paboma. YTneBogOPOABL.

Tema 3. Cnuprsi (3 yaca).

Cruprsl. CocTaB ¥ K1accu(HUKAIUs CIUPTOB (II0 XapaKTepy yrieBOJIOPOIHOTO pamuKaia i
II0 aTOMHOCTH), HOMEHKIaTypa. M3omepus cHUPTOB (IOJOKEHHE THIPOKCHIBHBIX TPYIIIL.
MEXKKJIACCOBast, «YTIEPOJHOro ckeneray). DH3MYecKHe CBOHCTBA CIHPTOB, WX IOJIyYCHHE.
MexmonekynsipHas BoAopoaHass CcBA3b. (OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHS MOJEKYII
CIMPTOB. XHMMHYECKHE CBOMCTBA CHHPTOB, OOYCIOBIEHHbIE HAIWYHEM B MOJIEKyJIax
THJIPOKCOTPYIM: 00pa3oBaHUWE aJIKOrOJSTOB, B3aHUMOIEHCTBHE C TaJlOTEHOBOJOPOJAMH,
MEXMOJIEKYJISIpHAST W BHYTPH MOJEKyJIsIpHas IeTHApaTaius, STepuduKanus, OKHCIEHHE U
neruapupoBanue cmuptoB. OCOOEHHOCTH CBOHCTB MHOTOATOMHBIX cmHpToB. KadecTBeHHAs
peakilis Ha MHOTOATOMHBIE CIIHPTHL. BaxkHeHInune NpencTaBUTENM CIIMPTOB: METAHOJ, 3TaHOJ,
STHJIEHTJIMKOJIb, TulleprH. OU3HO0IOTHYECKOe NeHCTBUE METaHoNa W 3TaHoyia. Paccmorpenue
MEXaHH3MOB XUMHUECKUX PEaKITui.

®enoner. CTpoeHue, H30MepHs, HOMEHKIATypa (CHONIOB, MX (H3UYECKHE CBOHUCTBA I
noJyueHue. XuMU9IecKkre cBoicTBa Gperono. KucinoTHble cBolicTBa. B3anMHOe BiusHIE aTOMOB
U TPYII B MOJIEKYJIaX OPraHUYEeCcKHX BellecTB Ha npuMepe deHomna. Ilomukonnencamnus dpenona
¢ ¢popmanpaerunoM. KagectBeHHas peakuus Ha ¢eHon. IIpumenenue denona. MHoroatomHsle
(heHOoIbL

JlabopamopHsle onvimpl. 1. Peakiiuy OKHCIEHHs 3THJIOBOTO CIIMPTa OKCHIOM MEIH. 2.
W3yuenne (U3WUECKHX CBOWCTB TJHMIEpHHA. BiauMonelcTBHe TNHIEpHHA C TUIAPOKCHIOM
menu. 3. PactBopumocTts Genomna. KauecTBeHHbIE peakiuy Ha (heHOI.

Tema 4. Abaeruibl, KeTOHbI, KAPOOHOBBIE KHCJIOTHI H CI0XKHBIe d(uphl (4 yaca).

Anprneruapl M KeToHBl. Kraccuduxarus, CTpoeHHE HUX MOJEKYyJ, H30MEepUs Hu
HoMenknarypa. OCOOEHHOCTH CTPOEHHS  KapOOHHIIBHOM TIpynnel. @DU3HYECKHE CBOHCTBA
dopmanpieruaa W €ro roMojoroB. XHMHYECKHE CBOMCTBA albJETHIOB, OOYCIIOBIEHHBIE
HUIAYHEM B MOJEKyJe KapOOHHJIBLHOW TPYyNNbl aroMoB (THApPUpPOBAHHE, OKUCICHUE
aMMHAYHBIMH pacTBOpaMu okcuma cepebpa u ruapoxcuma memu (II)).  Ilpucoenmnenwue
CHHUJIBHOM KHCIIOTHI ¥ Oucynbdura HaTpus. KadecTBeHHbIe peakilud Ha aubAeruabl. Peaxmus
[OJIMKOHIeH Al GeHona ¢ popmansaeruioM. OCOOGEHHOCTH CTPOCHUS U XMMHYECKHX CBOHCTE



KEeTOHOB. B3auMMHOE BIMSHHE aTOMOB B MoOJIeKyjaX. ['aoreHupoBaHue ajabIeruioB U KETOHOB
10 HOHHOMY MeXaHu3My Ha cBeTy. KadecTBeHHas peakiys Ha METHJIKETOHBIL.

Kap6oHoBele KuC/IOTBL. ~ CTpoeHHEe MOJEKyl KapOOHOBBIX KHCIOT M KapOOKCHIIBHOH
rpynnel.  Kiaccupukanus # HOMEHKIAaTypa KapOOHOBBIX KHCIIOT. Du3HM4ecKue CBOMCTBa
KapOOHOBBIX KHCIOT M HMX 3aBUCHMOCTH OT CTpPOEHHsA MOJeKyn. KapOoHOBbIE KHCIOTHI B
npupoae. buomormueckas poinb KapOOHOBBIX KHCIOT. OOINME CBOHCTBA HEOPTaHHYECKHX H
OpraHWYeCcKHuX KHCIOT (B3aMMOJEHCTBHE C METaUIaMH, OKCHIAMH METAJJIOB, OCHOBAHUSMH,
COJIIMH). BrusHUEe yTIeBOIOPONHOTO paauKajia Ha CHIy KapOOHOBOHM KHCIOTHI. Peakius
sTepuUKaIiK, yCIOBUS ee mpoBeneHHsl. OJHOOCHOBHBIE M MHOTOOCHOBHBIE, HEIpeesibHbIe
KapOOHOBBIE KUCIOTHL. OTIENbHbIE TPEICTaBUTENN KUCIIOT.

Cnoxuble 3¢upel. CTpoeHHE CIOXKHBIX 3(QHPOB, H30MEpPHUs (MeXKIaccoBast
«yriepomHoro ckenera»). HomenknaTypa cinoxHbIX 3¢upoB. OOpaTHMOCTE peakiuu
STepUHUKAIIUH, THAPOJIN3 CIOKHBIX 3¢HpoB. PaBHOBECHE peaklMu: 3TepHUPUKALUN- THIPOTH3A;
(haKTOpHI BIUSIOIIHE HA THIPOIIH3.

XKupsl - croxxHble 3GUpPH! TTHLIEPHHA U KapOOHOBEIX KUCIOT. COCTaB B CTPOCHHE MOJIEKY T
xupoB. Kinaccubukanus xupoB. OMBUIEHHE KHPOB, NOTyUeHHEe MbUTa. MbUIa, O0BSICHEHHE HX
Mormux cBoicTB. XKupel B mpupone. buonoruueckas ¢ynkuus xupos. [loustue 06 CMC.
O6bsicHenre MOOIUX cBoHCTB MblTa 1 CMC.

lIpaxmuueckas paboma. KapboHOBBIE KUCIIOTHI

Jlabopamopnsie onvimel. 1. Oxuciaerne hopManbIeriia aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa. Peaxknus aneranbierufa ¢ THAPOKCHIOM Mequ. B3ammoneficTBue dopmanbaeruia ¢
(byKcHHCEpHUCTOH KUCIOTOH. 2. OKUCIEHUE CIUPTAa B aIbIETHI.

Tema S. YrieBoanl (4 gaca)

Monocaxapumael. Mx knaccuduxarus. ['ekco3bl M WX NpencTaBUTENH. | JIIOKo3a, ee
(u3HUeCKue CBOWCTBA, CTPOECHHE MOJEKYNbl. PaBHOBECHS B pacTBOpPE TIFOKO3bI. 3aBHCHMOCTD
XMMHYECKHX CBOMCTB IJIIOKO3bl OT CTPOEHHS MOJIEKYJbl. B3aumoneiicTBHe ¢ THAPOKCHIOM
menu(Il) npu KOMHATHOH TeMIlepaType M HarpeBaHUH, 3TEPUDUKAIUS, PEaKIHs «CepeOpsSIHOro
3epKana», TUApHpoBaHHe. Peaknuum Opo>keHHS TIIIOKO3BI: CIIHMPTOBOrO, MOJOYHOKHCIIOIO.
I'moko3a B mpupoze. buonorudeckas ponsb rimoxo3sl. [IpuMeHeHHe IIOKO3BI Ha OCHOBE €€
cBoOMcTB. @pykTo3a KaKk H30Mep TIIOKO3bl. CpaBHEHHS! CTPOEHHUS MOJIEKYNl H XHMHYECKHX
CBOMCTB IIIOKO3BI B PpykTo36l. DpyKTO3a B IPUPOJIE U €€ OMOTIOTHIEcKast pOib.

Hucaxapunel. Ctpoenue, obmas ¢opmyna u npenctaButenu. Caxaposa, axTosa,
MajbT03a, WX CTpOeHHe H Ouosioruyeckas poib. ['maponus mucaxapuaoB. [IpombinieHHOE
MOJTyUeHHe caxapo3bl U3 IPHPOJIHOTO CHIPHS.

[Momucaxapuasl. O6mas GopMyna ¥ MPeACTaBUTENH: JNEKCTPUHBI U TIIMKOTEH, Kpaxmall,
[eJUTF0103a  (CpaBHHTETbHAS XapaKTepucTuka). DH3WUecKHe CBOMCTBA MOJIMCAXapUIOB.
XHMHYECKHe CBOMCTBA moaucaxapuioB. I unponus nonucaxapuaoB. KauecTBenHas peaknus Ha
kpaxmart. [lomrcaxapusl B IpUpoe, UX OHonoraueckas pois. [Ipumenenue nomucaxapuaos Ha
OCHOBAaHHH HX CBOHCTB (BoiokHa). IloHATHE 00 MCKYCCTBEHHBIX BOJOKHAX. B3aumoseiicTBue
IeJITFOJIO36I ¢ HEOPraHHIeCKUMH H KapOOHOBBIMH KHCJIOTAaMH - 00pa30BaHHE CIOXKHBIX 3(DHPOB.

Konmpoavnas padoma. Kucnopoacoaepskaliye opraHiueckye BellecTBa

Jlabopamopusie onsimel. 1. I'unponus caxapo3pl. XHMUYECKHE CBOMCTBa caxaposbl. 2.
B3aumoeiicTBHE Kpaxmaiia ¢ H0J0M B THAPOKCHAOM MenH. I uaponus kpaxmaia.

Tema 6. A3oTocoaep:ramue opraHA4YecKue coequHeHus (4 4aca)

Amunpl. Ompenenennie amMuHOB. CTpoenue amuHOB. Knaccubukanus, H3oMepHs U
HOMEHKJIaTypa aMuHOB. Anupatudeckue U apoMarHueckue amMuHbl. AHuUIuH. [lomydenue
AMHHOB: aJKHJIMPOBaHHE aMMHAKa, BOCCTAHOBJICHHE HUTPOCOENMHEHHM (peakuus 3HHHHA).
du3nUecKre CBOWCTBA aMUHOB. XUMHYECKHE CBOHCTBA aMUHOB: B3aUMOJICHCTBHE C KHUCIOTaMHU
u Bogou. OCHOBHOCTh aMHHOB. [ OMOJIOrHYEeCKUH psiji apOMaTUYECKUX aMHUHOB. AJIKUIMPOBAaHUE
U allUJIIPOBaHHE aMUHOB.

AmMuHOKHMCITOTEL. COCTaB M CTPOEHHE MOJIEKYJT aMUHOKHCIIOT, H30MEPHH. JIBOMCTBEHHOCTH
KHUCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIIOT M €€ IpUUYMHBL. B3aummoneicTBHe aMHHOKHCIIOT C
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OCHOBAHUSIMH, 00pa30BaHWe CIOXHBIX 3(upoB. B3amMozie#cTBHE aMHHOKHUCIOT C CHIIBHBIMH
kuciaotamy. O6pasoBaHWe BHYTPUMOJIEKYIAPHBIX — cojied. Peakiust IOJMKOHJIEHCALMH
AMUHOKHCIIOT.

Benku - mpupoiHble OHomonuMMepsl. llemTuiHas rpynma aTtoMOB M NENTHIHAs CBS3b.
[entunsl. benku. Ilepsuunas, BTOpUYHAs M TPETHUHAS CTPYKTYphl OenKOB. XHUMHYECKHE
CBOMCTBA OGENKOB: TOPEHHeE, JEeHATYPAIMsl, TUIPOJIH3, KAYeCTBEHHBIE peaKuuy. bronornyeckue
(yuxnum 6emkos. 3HadeHne OenkoB. UeTBepTHYHas CTPYKTypa OENKOB Kak arperauus
OeNnKOBBIX U HEOENIKOBBIX Mojekyn. ['mobampHas mpobnema OEIKOBOTO IONOJAHMS U MYTH €e
peIeHus.

IIpaxkmuueckue pabompi. VineHTHOUKANNS OPraHMYECKUX COeNUHEHHH. I'eHeTHueckue
CBSI3H

Pazgen 3. Oprannyeckasi XHMHUs B KH3HH 4Ye/ioBeKa (6 yacos)
Tema 7. Opranuveckasi XHMHS B 5KH3HH 4JejioBeKa (6 4acos)

MpupogHble UCTOUHUKKM YrnesogopopoB. Heprts. Dusuueckue cpoiicta. Crocodbl
nepepabotku HedTH. [leperonka. KpexuHT TepMUUECKHH 1 KaTaTMTAYECKHA. Kokcoxumuyeckoe
IPOU3BOACTBO. IIPHPOIHBIA M TOMyTHBIA HE(TSIHOW rasel, WX COCTaB U HCIONB30OBaHHE B
TIPOMBILIEHHOCTH.

OOmme TOHSATHS O CHHTETHYECKUX BBICOKOMOJIEKYJSIDHBIX — COEIMHEHHSX:  IOJHMEp,
MaKpOMOJIEKYJIa, MOHOMEp, CTPYKTYPHOE 3BEHO, CTEIEHb MOIUMEpPH3aIH, FCOMeTqueCKaH1
dopma Makpomosekyn. Ou3iyecKue H XHMHIeCKHe cBoHcTBa nommepos. Kiaccudukarust mo-
AUMepoB. Peakiuy TONMMEpH3alUMKM M TONUKOHIeHCanuu. CHHTETHYECKHE —KaydyKH.
CuHTeTHYeCKHe BOJIOKHA. IIpakTH4ecKoe HCIO/Ab30BaHHe I[IOJMMEPOB M BO3HUKIIKE B
pe3yNIBTATE STOTO SKOJIOTMIECKUE MPOGIeMBI.

3amuTa OKpyXKaromeil cpelbl OT BO3JEHCTBHS BpEIHBIX OPraHNYeCKUX BelIeCTB.
Jkosorusi. [I0HATHE 0 XUMHUYECKOH KOJOTHH. XUMUYECKHE OTXOIBL. YTIEBOAOPOILI, BPEIHbIE
IUIS 3[0POBbs YeNoBeKa. BiMsAHME Ha OKPYXKAIOIIYIO CpEely MPOU3BOAHBIX YIIIEBOZOPOIOB.
XuMudeckas 3K0JIOTHs KaK KOMIUIEKCHAsI Hayka, U3yJarollas COCTOSHHE OKPY KAIOLIEH Cpelbl.
KOMILIEKCHBIA XapaKkTep BO3EHCTBHS HA OKPY)KAOIIYI0 Cpedy H IOMYISLIUM JKUBBIX 0COOEH
pasIHYHBIX OpraHMveckux BemlecTB. CrocOOBI yMEHBILICHHS HETATHBHOTO BO3JICHCTBHS Ha
NpUpPOAY OPraHHYECKHX COCTMHEHHH. [Ipo0ykmul 4el08euecko, 0eamenbHOCMU - UCIOUHUK
3azpA3HenUll OKpydicarouyett cpeobl.

Jemoncmpayuu. Ha6op 1IOPoB, Tabmui mo Teme «IIpupomHble HCTOYHHKH YITIEBOAOPOIOBY,
kosutexknus «HedTs u HeQTEIPOLYKTELY.

Ipaxmuveckue pabomyl. PacriosHaBaHue II1aCTMAacC ¥ BOJIOKOH.

JaGopamopnsiit onetm. O3HaKOMIIEHHE ¢ o0pasnaMu He(TH, KaMEHHOrO YIiii M HpO,I[YKTaMHd
HX 1epepaboTKH.

11 xnacc (6azoBbIii ypoBeHsb) (34 1yaca)

Tema 1. BaxkHelimue NOHATHS U 3aKOHBI XUMHH (2 4aca)

OcHOBHBIE 3aKOHBI XHMHHU: 3aKOH COXPAHEHHS MacChl U IIOCTOSHCTBA COCTaBa, 3aKOH
Asoragpo. IloHSTHS —«BEIIECTBO», «CBOMCTBA  BEIIECTBA», «XHMHYECKAs PEAKIUsD).
«OTHOCHTEIbHAS aTOMHAs W MOJEKyISpHas Macca», «KOJIMYECTBO BEIIECTBA», «MOJb». Poib
XUMHH B JKM3HH H DPasBUTHH COBPEMEHHOro obmiecTsa. IIpaBmna TeXHHKH OE30IACHOCTH.
PacyeTHBIe 3amaud 0 M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce HIM OOBEMY OIHOTO H3
YYaCTBYIOIIMX B PEAKI[MH BEIIECTB. 3HAYECHHE 3aKOHOB XMMHUH JUISl PA3BUTHS HAYKH B LICIIOM.

Tema 2. Teopus crpoenus arova. Ilepmoguyueckmii 3axon u Ilepuoauieckas
cucremMa xumuuecknx daemenToB [[.W. MenneseeBa (2 9aca).



ATOM- CJIOXHAS YaCTHIA. SIIPO M SJIEKTPOHHASA 000J0YKA. DIIEKTPOHBl M IPOTOHEL

Mukpomup 1 MakpoMup. Jlyanusm 4acTUIl MEKPOMHPA.
CocTosiHEE SIEKTPOHA B aToMe. DJIEKTPOHHOE 00yako u opburains. dopMa opbuTtaiei (s, p, d,
f). DHepreTHueckue ypoBHH ¥ mOXypoBHHU. IlpuHuyn Ilaymm. DnekTpoHHas dopmya aTOMOB
snemMeHTOB. [ padudeckme sneKTpoHHBIE (opmynsl u  mpasuno ['yHna. DNeKTPOHHO-
rpaudeckre (GOPMYIBI aTOMOB OJIEMEHTOB. DJIEKTPOHHAS Kiaaccu(UKaIys 3IE€MEHTOB 10
cemeiicTBaM. BaJleHTHBIE BO3MOXKHOCTH AaTOMOB XHMHYECKHX SJIEMEHTOB. BanenTHble
SJIeKTPOHBL. BaneHTHBIE BO3MOXKHOCTH aTOMOB XHMHYECKHX OJIEMCHTOB KaK (YHKIHMS HX
HOPMAaJILHOTO U BO30YXKIEHHOTO COCTOSHHSL.

Ilepuonuueckuii 3akoH u IlepHonmdeckas CHCTEMA XUMUYECKAX SIeMEHTOB [I. .
MenneneeBa. Ilpemmoceuika  oTkpeiTHS — 3akoHa. Otkpeitwe  JI. W, MenneneeBbM
TIePHOIMIECKOTO 3aKOHA. ] OpU3OHTANbHAs, BEPTUKANbHAs M AHATOHAIBHAS NEPUOIUHUECKHE
3aBMCHMOCTH. llepuomudeckuii 3akoH H cTpoeHue aroMa. Mzorombl. CoBpeMeHHOE MOHSTHE
XAMHYECKOTO dJeMeHTa. BTopas (OpMyIHpOBKa IIE€PHOJHYECKOTo 3akoHa. [lepromideckast
cucTeMa U cTpoeHue aroma. DH3MUeCKHH CMBICI IOPSAIKOBOrO HOMEpa 3IEMEHTOB, HOMEPOB
TPYNIBl W TepUofid. IIPHUIMHEI M3MEHEHHs METAUIMYECKHX W HEMETAUIMYECKHX CBOHCTB
SNEMEHTOB B TpYNIaX M Tepuoiax, B TOM dHcie OOombmMX H cBepxOombiumX. Tperbs
GopMyIHpOBKa EPHOJMYECKOr0 3aKOHA. 3HAueHHE [EPHOAHYECKOro 3aKOHa u
TIEPHOJMYECKOH CHCTEMBI XHMUUYeCKHX 3aeMenToB [J[. M. Menneneesa Ui pa3sBUTHS HAYKH U
[OHHMaHHUS XUMHUYIECKOH KapTHHEI MUpA.

Tema 3: CTpoenne u MHOroo06pasue Bemects (4 yaca)

XuMudeckas CBA3b. EauHasi MpuUpoJa XUMUUECKOH cBsA3u. MoHHag xuMmu4yeckas CBsI3b U
MOHHBIE KPHCTATMUECKHE peleTky. KoBaneHTHas XMMAYIECKas CBA3b U €€ KIACCU(HKALMS: 0
MeXaHHM3My 00pasoBaHus (OOMEHHEIH H NOHOPHO-AaKIENTOPHbIN), [0 3JIEKTPOOTPHUIATEIbHOCTH
(TOMApHAA U HEMOJISIPHAsT), IO COco0y HMepeKphIBAHHUS JIEKTPOHHBIX OpOuTasel (CHrMa M ),
110 KpaTHOCTH (OJMHAapHas, [BOWHAsA, TPOHHAs, MONyTOpHAs). [10IIpHOCTE CBA3H M MOIIPHOCTD
MoJIeKy bl KpucTamndecKye pemeTKy ULl BEIECTB ¢ 9TOH CBA3bI0: ATOMHAS U MOJICKYJIIPHAS.
MeTamnueckas XUMUYIecKas CBI3b ¥ MeTa/UTMUecKasl KpucTalIudecKas pemerka. Bogopoanas
CBSI3b: MEXMOJIEKYIApHAS W BHYTPHMOJEKYIsIpHasd. MexanusMm oOpa3oBaHHs 3TOH CBSI3H U €€
sgauenue. VOHHAS CBA3b KakK MpPEIebHBIM CIydail KOBAJIEHTHOM TMOJISIPHOW CBSI3H; MEPEXO0.]
OMHOrO BHIA CBS3W B JpYTOfi; pasHble BHIBI CBS3ell B ONHOM BEIECTBE. [HIIbI
KPUCTALTMYECKHUX PELIETOK.

Koumponwvnas paéoma. Ctpoerue aroma. CTpOSHHE BEIIECTBA.

Tema 4: CMecH H pacTBoOpHI BemecTs (4 4aca)

JlncriepcHble CHCTeMbl. [IOHSATHE O JHMCHEPCHBIX chcTeMmax. JlHCIepCHoHHas cpera H
mucmepcHas dasza. JIeBATh TUIOB CHCTEM W UX 3HAYCHHE B IPHUPOJE M JKU3HM HCIOBEKA.
MoneKy ispHbIe H HCTHHHBIE PACTBOPBIL.

McTHHHBIE PacTBOpBL PacTBOPUTENh M PACTBOPEHHOE BELIECTBO. PacTBOpeHHE Kak
dusuxo-xumuuecknit  mporecc. CrocoObl BBIPaXEHHs KOHIEHTPALHH PAaCTBOPOB. YpoBHH
opranusaniu BemecTs. CHCTeMa 3HAHHUH O BEIIECTBE.

Pacuemuwie 3a0a4u. BerarcieHne Macchl paCTBOPEHHOr0 BEIIeCTBA.

[paxmuueckas padoma. [IpUroTOBIEHHE PACTBOPOB 3aJaHHOH KOHIIEHTPALUH.

Tema 5: Xumudeckue peakuuu (11 gacos)

KnaccuduKanis XMMHYECKHX PEaKIUi B OPraHAYECKOW M HEOPraHMYeCKOH XHMHH.
TloHATHE O XMMHUUYECKOH peaKIuu, eé OTIHIUE OT AepHOH peakuynu. Peakuuu annoTpony3alniu
¥ H30MEpH3aluu. Peakiuu, HIyIMe ¢ H3MEHEHHEM COCTaBa BELIECTBA: IO YHMCITY M XapakTepy
pearHpyIoIINX U 06pasyrOLIEXCs BEMECTB (Pa3ioXKEeH s, 3aMEIICHHS, 0OMEHa, COSTUHEHH S ); 110
m3Mmenenuto creneneii oxucienus (OBP u me OBP); mo TtemmoBomy 3ddexty (sk30- H
SHIOTepMHueckue); 10 (ase (TOMO- M TETEPOTEHHBIE); 0 HANPABICHHIO (0OpaTHMBbIE W
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HeoOpaTHMEbIE); 10 HCIIONB30BAHMIO KaTanusatopa (KaTaluTHYeCKHe H HeKaTaTHTHYeCKHe): 1
MEXaHU3MY (palMKalbHBIE W HOHHBIE); IO BHJY SHEPIHH. HMHULIUHPYIOIIEH peakiri:
(poToxummYUecKue, pagHaHOHHEIE, JICKTPOXUMUYECKUE, TEDMOXUMHYECKHE).

BeposaTHOCTs mpoTeKaHHS XHMHUECKHX PCaKUMH.  3aKOH COXPAaHEHHs DJHEpPrHi
BHyTpenHsas sHeprus peaxmmii. Temtogoii dddexr. Tepmoxummueckue ypaenenns. Termior
obpasopanms. 3akom I. M. Tecca. Outponus. Bo3MoXXHOCTS IIPOTCKAHUs peaKIuii
3aBHCHMOCTH OT H3MCHEHHUS SHEPTHH U SHTPOIIHH.

CKOpOCTh  XHMHYECKHX peaxiuii. DaKTopBl, BIHAIONHE Ha CKOPOCTh  peakuui
[lonstue o cxopoctu. CkOpocTh ToMO- 1 TCTCPOr€HHON peakuuil. DHeprus aKTHRAIHH
QaKTOpBI, BIHAIOMIHE HA CKOPOCTD PEAKIIHIA: TIPHPO/ia PearupyIomHUX BEINECTB, KATATH3ATODE]
TEMIICpaTypa. KOHUEHTpanus. KaTanus romo- u reTeporeHHbIH, HX MeXaHHIMEL DepMeHTEl, u:
CPaBHCHHE C HEOPraHHYECKMMH KaTalu3aTOPaMH. WHrubutoper u  karamurmueckue simm:
[ToBEpXHOCTE COMPUKOCHOBEHHS PEarupyromux BEIIEeCTB.

XHMHYeCKoe paBHOBecHe.  IIOHATHE 0 XHMHYECKOM PaBHOBECHH. PaBHOBeCHDI
KOHIEHTpanuyu. J[AHAMUYHOCTE paBHOBecHs. KoHCTAaHTA paBHOBeCHsl. DaKTOPEI, BIUSIOIIHE H:
CMCIICHHE PABHOBECHS: KOHLIEHTPAIUSI, NaBIICHHE, Temneparypa. [Ipuauun Jle [laTemnse.

DNEKTPONHTAYECKAS HCCOMMAIIHS. ONEeKTPONUTE | HEJICKTPOJUTEL.  MexaHu3y,
SJIEKTPOTUTHYCCKOH IMCCOLMAIIMM C PAa3IMYHBIM BHIOM CBs3H. CBOHCTRA KaTHOHOB M aHHOHOB,
Kucnotsl, conu, ocHoBanus B cBeTe TCOPHH 3MEKTPOIUTHYECKON mucconnanuy. CTemnens 2.0.m
€€ 3aBHCHMOCTb OT IIPHPOABI 3NMEKTPOIUTA H Ero KoHnenTpanuu. KoHcTauta mguccormarum,
Crynenyaras mucconuanms. CBoHcTaa PacTBOPOB 3IEKTPOIIHUTOB.

I'mnponus. Tloustue runponusa. I HNPOJIM3 OPraHMIECKIX U HEOPTAHHYECKHX BEIECT 1
€ro 3HaveHue. I'mapomus comedt - Tpu ciryuas. CrynmeHuaTsiii rumposus. HeoGparumprii
runponus. IlpakTuyeckoe sHaueHe rHAPONH3A.

OKHCIUMTENBHO-BOCCTAHOBUTENBHEIE peakiuu. OKUCIHTENs H BOCCTAHOBHTEID, Peaxrun
OBP. Metox snextponnoro 6ananca.

DIIEKTPOITH3 PACTBOPOB M PAaCILIABOB. XUMHUECKHe UCTOYHHKH TOKA.

Ilpakmuueckas paboma. Pemenue OKCIEPUMEHTANBHBIX 3a/ad.

Pacuemnuie 3a0ayu. Pacyerst Temnosoro s(dekra peakiuy.

Konmponvnas paboma. Xumudeckue peaxIuu.

Tema 6: Meraswier (2 yaca)

Merannsl. ITonoxenue Meramios B IIEPHOTMIECKON CHCTEME U CTPOEHHE HMX ATOMOB.
ITpocTele BemecTBa-MeTasIbI: CTPOCHHE KpPHCTAIZIOB K METAIHYECKAS XHMHYECKAT CBS3b.
Amnotponus. Obmue (u3MIecKne CBOHCTBA METALIOR i BOCCTaHOBHTENBHBIE CBOMCTBA HX:
B3aHMOZICHCTBHE C HEMETAIIaMH (KHCIOPOLOM, TJIOTEHAMH, CEPOH, a30TOM, BOZOPOIAOM), C
BOJIOH,  KHCIOTAMH, pacTBOpaMH  cojeif, OPTaHMYeCKUMH  BEIIECTBAMH  (CHMpPTaMH,
rajoreHanKaHamMu, (EHOIOM, KHITaMH), CO IIET0YaM. OKCHIBI M THAPOKCHIBI MeTaios.
3aBHCHMOCTE CBOWCTB 5THX COENMHEHHH OT CTEICHEH OKHCIICHHS MEeTajIOB. Koppo3zus
METAJLIOB. Ilousatue xopposuu. Xumwmueckas KOpPO3Hs. DIEKTPOXHMHYECKAs KOPPO3HsL.
Croco0b! 3aIMThI METAIIOB OT KOPPO3HH.

Ilpaxmuveckas paboma. Pemenue OKCIIEpUMEHTAIBHBIX 3a/1ay.

Tema 7: Hemeraiwisl (2 1aca)

Hemeramer. [Tonosxenue HemeTamios B [ICPHOIUYECKON CHCTEME, CTPOEHHE HX ATOMOB.
DIIeKTPOOTPHIATENbHOCTE.  WHEpTHBIE — Ta3kL. JlBOHCTBeHHOE  mHONOKeEHHE BOIOpONA B
TICPHONIYECKOH cucTeme. Hemerammsl - mpocThie Bemmectsa. ATOMHOE W MOJEKYJISIPHOE |
CTPOCHHE HX. AJUIOTPONHS. XHMHYECKHE CBOWCTBA HEMETAILIOB. Oxucnutensbuele cBOCTBA:
B3aUMOJICHCTBHE € METAaUIaMH, BOJOPOLOM, MEHee SJIEKTPOOTPHIATEILHEIME HEMETAIIIAMH,
HEKOTOPBIMH CIIOXKHBIMH BEIIECTBAMH. BOCCTAHOBHTENBHEIE CBOMCTBA HEMETAIOR B peaKmusx
Co (TOpOM, KHCIOPOIOM, CIOXKHBIMH BEIECTBAMH-OKUCIUTEISIMA  (A30THOM M CepHO
KHCIOTaMH U 1p.). BomoponHsle coenuuenus HeMeTalios, ITonyyenne wux cunTes0M N
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xocBeHHO. CTpOEHHE MOJIEKYJ M KPUCTAIOB 3THX COeNMHEHWH. QDHU3MdIecKue CBOMCTBA.
OTHomeHne K BOje. VI3MEHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB B MEpHONAX H Tpynnax
Heconeobpasyromue u coieobpasyromue OKcuibl. KuCIOpomHBIE KHCIOTBL. N3menenue
KUCJIOTHBIX CBOMCTB BBICIIMX OKCHIOB H THAPOKCHIOB HEMETAUIOB B MEPHOJAX W Cpymnax.
3aBHCUMOCTb CBOMCTB KHUCIIOT OT CTEIIEHH OKHCIICHHS HeMETalla.

Pacuemnvie 3a0ayu. PacueTsl Macchl (0OBeMa, KOJHYECTBA BEIIECTBA) IPOJYKTOB
peaKiMH, ecld OIHO M3 BEImeCTB NaHO B M30bITKe. PacdeTsl  MaccoBo# nomu (Macchl)
XMMHYECKOTO COETUHEHHS B CMECH.

Tema 8: Kaaccuduxkanus H B3aHMOCBSI3b OPraHHYECKHX H HEOPraHHYeCKHX
pemiecTB (2 4aca)

Knaccudukanus HeopraHW9ecKHX BemecTB. IIpocTele M CloXHBIE BemecTBa. OKCHIIbL,
ux KuaccubuKarmms. | WAPOKCHIB! (OCHOBAaHHS, KHCIOPORHBIE KHCIIOTEL, AM{QOTEpHbIE
ruapokcuasl). Kucrnotsl, ux Kiaccudukanus. OcHoBanus uX Kinaccupukamus. Comu cpeaHue,
KHCJIbIe, OCHOBHBIE H KOMILIEKCHBIE.

KnaccuHKanus OpraHHYecKHX BEIIECTB. YTJIeBOJOPOILI H KiIacCH(pUKaLKs BEIECTB B
3aBHCHMOCTH OT CTPOEHHS yTJICPOIHOH Iend (amndaTHIecKHe U HHKIHYECKHE) U OT KPAaTHOCTH
cBs3eil (mpenenbHBIe H HelpenenbHble). [ omonorudeckuii psana. [IpousBomaHbie yrieBoI0pOIOB:
rajoreHajIKadbl, CIHPTHL, (EHOMNBI, AIBAETHABl H KETOHBI, KaPOOHOBBIE KHCIOTHI, IPOCTHIC H
CII0kKHBIE 3(DUPBI, HAITPOCOEAUHEHH S, AaMHHEI, AMHHOKHCIIOTHI.

[enetudeckas CBSI3b MEXIY KJIacCaMU OPraHMYECKUX M HEOPraHHUYECKUX COEIUHEHHUH.
[ToHSTHE O FEHETHYECKOHM CBSA3M M TEHETHMUECKHMX psaX B HEOPraHHYEeCKOH MU OpraHH4YeCcKon
XuMHH. ['eHeTHdIecKkre PsIpl MeTalla (Ha IpUMepe KalblLus U JKelesa), HemeTamna (Cepsl
KPEMHHUSI), TIEPEXOTHOTO 3J1eMeHTa (IMHKa). ['eHeTHUecKue psibl U TEHETHYECKas: CBsI3b B
OpraHMYecKkoil XUMHHU (COeTMHEHHUS IBYXaTOMHOIO yriiepo/ia). EXMHCTBO Mipa BemIecTs.

IIpakmuueckas paboma. Pemenne S5KCIepUMEHTATBHBIX 3a1a4.

Tema 9: IIpou3BoacTBO H NMPHMEHEHHE BelleCTB U MaTepHaioB (3 yaca)

XUMHs U IPOU3BOJACTBO. XUMHUYECKAs IPOMBIIUIEHHOCTh U XUMHYECKHE TEXHOJOTHH.
ChIpbe Ul XUMHAYECKOM IPOMBIIIICHHOCTH. Bojla B XMMHYIECKOH MPOMBIIUIEHHOCTH. JHEPIUst
JUTT XMMHMYECKOTO IIPOM3BOACTBA. HaydHBle IPHHIMIBI XUMHYECKOrO MPOM3BOACTBA. 3aliuTa
OKpYXAIOIel Cpeibl W OXpaHa Tpyla HpH XHMHYECKOM Mpou3BoAcTBE. OCHOBHBIC CTalHH
XMMHUYECKOr0 Mpou3BoacTRa. CpaBHEHHE IIPOM3BOACTBA aMMHaKa M METaHOJIA.

XuMHS | SKOJIOTHS. 3allliTa OKPYXXaollel cpelbl H OXpaHa Tpyla IPpH XHMHUYECKOM
IPOM3BOJCTRBE. XHMHYECKOE 3arps3HEHHE OKpyxkaromed cpensl. Oxpana runpochepsr ot
XUMHYeCKOro 3arps3genus. OxpaHa MOYBBI OT XHMHYECKOTo 3arpsasHenus. Oxpana atMocgeps!
OT xXuMHYeckoro 3arpssuenus. OxpaHa ¢nopel H (ayHbl OT XHMHYECKOTO 3arps3HEHH.
JKOIOTHYSCKHl MOHHTOPUHT. DKOJIOTHYECKHE IPOOJIEMBI U 30POBbE YEJIOBEKA.

Tema 10: MeToanl 03HAHUS B XUMHH (3 1aca)

VpOBHH H CTAIHH XHMHYECKOT0 Mo3HaHKA. Cxema (pOpMUPOBAHKS €CTECTBCHHOHAYYHOH U
XUMHUUYECKOH KapTWHBI Mupa. Pa3iuuHble NPHEMBI U METOJBI IIO3HAHMS OKPYKAIOLIEro MHUpA.
DKCIepUMeHTAIbHBIH aHATH3 1711 HACHTHQUKAIMA XAMIUYIECKUX COCJUHECHHH 1 ONPECICH s HX
Ka4yeCcTBEHHOI'O COCTaBa.

ILianupyemble pe3yIbTaThl 0CBOEHHS Y4e0HOr0 mpeamMera

.BbINyCKHHUK HAYYHTCH:

— 0CO3HAHHIO POJIM BEIUIECTB: - OIPENENATh DPOJb PA3JIUYHBIX BEIIECTB B INPUPOJIE H
TEXHHKE; - O0BSICHATH POJb BELIECTB B MX KPYTOBOPOTE;

— PACCMOTPEHHI0 XFMHUYECKUX IPOLECCOB:- IPUBOAUTE IIPUMEPB XUMHIECKHX TTPOLECCOB
B MPHUPOJIE; - HAXONUTH YEPThl, CBUAETETLCTBYIOMKE 00 OOMMX MpU3HAKAX XHMHYECKUX
IIPOLIECCOB U UX PA3JIMYHUIX;
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— HCIOJIb30BAHHI0 XUMHUYECKHUX 3HAHUH B OBITY:— OOBSICHSITL 3HAUYEHHE BEIIECTB B KHU3HH U
XO3SHMCTBE YEIOBEKA;
— OOBACHATE MHD C TOYKH 3PEHHS XWMHH: MEPEUHCIATh OTIHYHTEBHBIE CBONCTBA
XMMHYECKHX BELIECTB; pPa3HyaTb OCHOBHBIE XHMHMYECKHE IIPOIECCHI; ONPENENsATE
OCHOBHBIE KJIACCHI HCOPTAaHHYECKHX UK OpPraHUYEeCKHX BEIIECTB, IIOHUMATh CMBIC]
XHMHYECKHX TEPMHUHOB.
— OBJIA[ICHHI0O OCHOBAMM METOJOB IIO3HAHWS, XapaKTEPHBIX MO ECTECTBEHHBIX HayK:—
XapaKkTepu30BaTb METOJbl XUMUYECKOH HayKu (HaOofeHHe, CpaBHEHHE, SKCIIEPHMEHT.
H3MEPEHHE) W HUX pOJb B IIO3HAHHH IIPUPOJIBI, IIPOBONHTH XHUMHYECKHE OIbBITHI H
SKCIIEPHMEHTEI M OOBSACHATH UX PE3YIIbTATHL.
— YMEHHIO OL€HHBATEH IIOBEACHHUE YETIOBEKA C TOUKH 3PEHHUS XUMHUYECKON 6€30MacHOCTH 110
OTHOIICHUIO K HEIOBCKY W IPHPOJE: HCIOJIb30BATH 3HAHMA XHUMHH IPH COOMIONCHHH
MPaBUJI MCIIONB30BAHMS OBITOBBIX XHMMYECKHX IIPENApATOB; pa3iHdYaTh OMACHBIE I
Oe3omacHbIE BEIIECTBA.

BoinycKHHK HOTy9HT BO3MOXKHOCTh HAYYHThCS:
- BBIIBUTATh M MPOBEPATH SKCIEPHUMEHTATBHO IHIIOTE3BI O XHMHYECKHX CBOMCTBAX BEINECTB
Ha OCHOBE MX COCTaBa U CTPOEHHSA, UX CIIOCOOHOCTH BCTYIATh B XMUMHYECKHE PEAKIHH, O
XapaKkTepe U IPOIYKTaxX pa3iuYHbIX XUMHUYECKHUX PeaKIIui;
- XapaKkTepH30BaTh BEIIECTBA IO COCTaBY, CTPOCHMIO M CBOWCTBAM, YCTAHABIMBATH
[IPUYHHHO-CIIE[ICTBEHHBIE CBSA3U MEXNY JaHHBIMH XapaKTEPUCTHKAMH BEIECTRA,
- COCTaBJIITH MOJICKYJIIPHBIE M TIOJHBIE HOHHBIE YPABHEHHUS 110 COKPALIEHHBIM HOHHBIM
YPaBHEHUSIM;
- TPOTHO3MPOBaTh  CHOCOOHOCTH  BELIECTBA  MHPOSBISATH  OKHCIHTENbHBIE  FIIH
BOCCTaHOBHTETIbHBIC CBOWCTBA C yYETOM CTEIIEHEH OKHMCIIEHHMS IEMEHTOB, BXOIAIINX B €ro
COCTaB;
- COCTaBJIATh YPaBHEHHS PEaKIIMi, COOTBETCTBYIOIIMX IIOCIEI0BATENLHOCTH IIpeBpalleHu it
HEOPTaHUYECKHX BEIIECTB PA3JIMUYHBIX KJIACCOB;
- BBIIBHIaTb H TMPOBEPATH OSKCIIEPUMEHTANBHO THIIOTE3Bl O PE3yabTaTaX BO3ACHCTBUS
Pa3NHYHBIX (PaKTOPOB HA H3MEHEHHE CKOPOCTH XHMHYECKOI peakiuu;
- MCIOJIB30BaTh NPHOOPETEHHBIE 3HAHHA UL JKOJIOTHYECKH TIPAMOTHOTO MOBEIEHHS B
OKPYIKalollleH cpene;
- HCIIOJIB30BaTh MPUOOPETEHHEIE KIFOUEBble KOMIIETEHIMY NIPH BEIIOIHEHHH IIPOEKTOB H
y4€OHO-HCCIEIOBATENBCKUX 3a0ad [0 H3YYEeHHIO CBOWCTB, CIOCOOOB MIOJIYYEHHUST ©
pacro3HaBaHUs BELIECTB;
- 00BEKTHBHO OLIEHHBATh HH(GOPMAIIUIO O BEIIECTBAX U XUMHUYECKHX Iporeccax;
- KPUTHIECKH OTHOCHTHCA K ICEBAOHAYYHON WH(POPMAaNUM, HeZOOPOCOBECTHOH pekiame B(
CpeICTBaX MacCOBOH HH(pOPMAITHH;
- 0CO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHMHA II0 XMMUH JIS IPAKTHUYECKOH AeITeNbHOCTH
YEJI0BEKa;
- Co3[1aBaTh MOJACIH U CXEMBI JUISl PEIIeHUs Y4eOHBIX U [MO3HABATENBHBIX 3a]a4; TIOHHMATE
HEOOXOIUMOCTh  COOMIONEHHS IMpPEANUCAHMM, IpeanaraeMeix B HHCTPYKLHUIX IO
HCIIOJIb30BAHHIO JIEKAPCTB, CPENCTB OBITOBOM XUMHHU U Ip.
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TemaTH4uecKkoe NJIAHHPOBAHHE
no xumud B 10 kiacce (6a30BbIil ypOBEHb)

Ne/m Paznen. Tema KonudecTBo 4acoB
Pasnen 1. TeopeTuveckue 0CHOBbI OPraHU4eCKOH XHMHH 4
Tema 1. TeopeTuuecKne 0CHOBbI OPIraHHYECKOH XHMHH

1. | IIpeamer opranndecko# Xumud. OTIMYHTEIbHbIC IPH3HAKH 1
OpraHuYecKuX COCIUHEHHN

2. | Teopus cTpOeHHs OPraHMIECKHX coequHeHnA A.M. 1
bytneposa

3. | Knaccuduxanus 1 METOIBI MO3HAHIS OPraHUIECKUX 1
COEIMHEHHH

4. | OcobeHHOCTH U KilacCHMUKAIMS XUMUIECKHX PEAKITUHA B 1
OpraHUYeCKOH XUMHUH
Pa3znen 2. Knaccenl opranuyecKHX cOeIHMHEHHI 24
Tema 2. YriieBoa0poabl 9

5. | AnkaHbl: H30MEpHS, CTPOSHHE, HOMEHKIATypa, TOMOJIOTH 1

6. | ®usnyecKue W XUMHYECKHE CBONCTBA /IKAHOB M UX 1
IpHMEHEHHE

7. | HenpeneapHble YTI€BOA0OPOAbL. AJTKEHEI 1

8. | ITpakTuueckas pabota Nel mo Teme «IlomyueHne STUIeHa H 1
H3y4eHHE €ro0 CBONHCTBY

9. | AnxkagueHsl 1

10. | AIKUHBI 1

11. | ApomaTiyecKkue yriIeBoIOPOIbI (ApeHbI) 1

12. | O6o6menue 3HaHuH 10 TeMe « Y TJIeBOOpoAbly. I eHeTnyecKas 1
CBSI3b YTIIEBOJIOPOIIOB

13. | Kontponsnas pabora Nel 1o Teme «YrIIeBOIOPOBIY 1
Tema 3.Cnnprnl 3

14. | Cnuptsl 1

15. | MHOroaTOMHEIE CIHPTEI 1

16. | @eHOIIBI 1
Tema 4. AabJeruabl, KETOHbI, KAPOOHOBbIE KHCIOTHI H 4
CJ10KHBIE 3HPbI

17. | Anpaeruabl. KeTOHEI 1

18. | KapOGoHOBBIE KHCIOTEI 1

19. | INpaxtuueckas pabora Ne 2 «KapOoHOBBIE KHCIOTBI) 1

20. | Croxuble 3Pl KapOOHOBBIX KUCIOT. JKUPBI 1
Tema 5. ¥Yriaesoabl 4

21. | YrieBobL HX cocTaB U Kiaccuduxanus. ['mokosa 1

22. | Caxaposa 1

23. | INomucaxapuasl. Kpaxman v Iesiroo3a 1

24. | Konrponsnas padota No2 no Teme «Kucioponocoaepiamue 1
OpraHfyecKye BEIIECTBay
Tema 6. AzoTcoaep:Kanie OpraHuYecKme coeIHHEeHN 4

25. | AMUHEBI 1

26. | benku kax OHONIONMMEPEI 1

27. | IlpakTuaeckas pabota Ne 3 «MneHTuduKarys opraHuIecKux 1
coequHeHnii. [ eHeTHIeCcKre CBA3HY
Pasgen 3. Opranuyeckasi XHMHS B JKU3HH YeJI0BEKA 5
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Tema 7. Opranuyeckas XHMHS B )KHM3HH YeI10BeKa 5
28. | [TpupoaHbIe HCTOYHUKY YIJIEBOLOPOIOB 1
29. | CuHTeTHYECKHE KaydyKy U BOJIOKHA 1
30. | [Ipaxtuueckas padota Ne 4 «PacnosnaBanue 1miacTMace U 1
BOJIOKOHY
31. | Dxoaorgyeckue mpoOJIEMBI U 3allIUTa OKPYIKAIOIEH CpeIbl 1
32. | O6o61menye 3HAHUH 33 Kypc OpraHHYEeCKOM XUMUHU 1
33. | MtoroBas koHTpoasHas pabota 3a 10 kiacc 1
34. | Pezepn 1
TemaTuyeckoe NiaHUPOBaHHUE
o xumuH B 11 knacce (0a30Bblii YpPOBEHb)
Ne/n Paznen. Tema Koau4vecTBo 4yacoB
Tema 1. Baxcnelimue MOHATHS H 3aKOHBI XUMHH 2
1. | BBOIHBIM HHCTPYKTaX 110 TEXHHKE O0€30MAaCHOCTH. 1
OCHOBHBIE MTOHITHS XUMHWH H UX B3aHMOCBSI3H.
2. | 3axOH IIOCTOSHCTBA COCTaBa BEILECTBA. 3aKOH 4
COXPaHEHHUs Macchl BEEeCTB. 3aK0OH ABOTaapo
Tema 2. Teopusi ctpoenus aroma. [leprnoguueckuii 2
3akoH H [lepuoanyeckas cucTeMa XHMHYECKHX
saemenToB JI.W. MengeeeBa
3. | CoBpeMeHHBIE IPEACTABICHUS O CTPOCHUH aTOMa 1
4. | Ilepuommueckuii 3axoH u [lepuonudeckas cuctema 1
xumudeckux snemeHToB J[.M1. MenneneeBa B cBete
TEOPHH CTPOEHHUS aToMa
Tema 3. CTpoenne 1 MHOrooopasue BellecTB 4
5. | XuMuyeckas cBsi3b. BUIbl XMMHUECKOH CBSI3H. 1
6. | BemecTBa MOJIEKYJISIPHOTO  HEMOJIEKYJISIPHOTO 1
cTpoenusi. Kpucraimueckue peleTKy.
Mmuoroobpasue BeIecTB U ero NpUIHHEL.
7. | O6o6ImeHHte i CHCTeMATH3AIYS 3HAHMUI II0 TEME: 1
«Ctpoenne aroma. CTpOEHHE BEIIECTBAY
8. | Kortponsras pabota Nel «Ctpoenue aroma. CTpoeHue 1
BEIIIECTBAY
Tema 4. CmecH H pacTBOPBI BellleCTB 4
9. | UncTele BemecTBa U cMecu. PacTBOpsI 1
10. | [IpaxTtuueckas padbota Nel. IIpurotopnenue 1
pPacTBOPOB 3aJaHHOH KOHIIEHTpAIUH
11. | PacTBOpEI 371€KTPOIUTOB 1
12. | IucnepcHble cucteMbl. Koonaable pacTBOPHI 1
Tema 5. XumMuueckne peakuuu 11
13. | Knaccudukamus peaklidii B OpraHUYECKOHA U 1
HEOPTraHHYECKOU XUMHUHU
14. | TennoBo# 3¢ PeKT XUMHUECKOH peaKLuu /|
15. | Cxopocth xumuueckoi peakuuu. Karanus 1
16. | O6paTUMOCTh XMMHUECKHAX PEAKIUHA. XUMUYIECKOE 1
paBHOBECHE
17. | Peakiuu B BOJHBIX pacTBOpax 3JIEKTPOJIUTOB 1
18. | Ilpaktudeckas pabota Ne2. Pemienue 1

OKCIICPUMECHTAJIIbHBIX 3a1a9




F9. ['|aposK3 OPraHUYECKUX U HEOPTaHUIECKUX 1 ]
COEeTMHECHUM
20. | OxucIUTEeNbH0-BOCCTAHOBUTENBHBIC PEAKIIAN 1
21. | DnexTpoJH3 pacTBOPOB ¥ PACIIaBoB 1
92 | OGo6IIeHre U CHCTEMATH3AIIHS 3HAHNN 10 TEME: 1
«XIMHYCCKHIE PEAKITUN
23. | KoutponpHas pa6oTa Ne2 «XuMIIECKUC PeaKiiy 1
Tema 6. MeTa/Ibl 2
24. | MeTauibl - XUMAYECKHE 3JIEMEHTEI X TPOCTBIC 1
BermecTBa. MeTasllbl [IaBHBIX | TOO0YHBIX TIOArPYIII.
[lony4eHue ¥ IPAUMEHEHHE METAIIIOB. Kopposus
METaJIOB
25. | Ilpaxtuueckas pabora Ne3. Permenue i
3KCIIEPUMEHTAIBHBIX 337131
Tema 7. HemeTa bl 1
26. | HemeTasuibl - XUMHYECKHE 9JIEMEHTEI ¥ ITPOCTRIC 1
BelrecTBa. [ aloreHpl
Tema 8. Kinaccuduxanus H B3aHMOCBSI3b 2
OpPraHHYeCKHX H HEOPraHHIeCKHX BEMIECTB
27. | Obmas xapaKTepHCTHKa OPTaHHICCKUX 1 1
HEOPraHWYeCKHX COSTMHEHUH U HX Ky1accH(UKaIs
28. | IIpaxtuueckas pabota Ned. Perrenue 1
JKCIIEpIMEHTAILHBIX 3a1a4
Tema 9. Ilpou3BoAcTBO U MPUMEHEHUE BEMECTE U 3
MaTepHaJioB
29. | CoBpeMeHHOE XMMHIYECKOE ITPOU3BOLCTBO. 1
30. | BemecTBa U Marepuajbl BOKPYT Hac. 1
31. | Xummdeckoe 3arpsi3HeHHe OKPYKAroIeH Cpelbl i ero 1
[I0CJIE/ICTBHUSL.
Tema 10. MeToabl NO3HAHUSA B XHMHU 3
32. | Hayusble MeTOIBI TO3HAHK BEMIECTB M XUMIICCKIX 1
SBJICHUH.
33. | OBobmenue ¥ CHCTEMATH3AIHS 3HAHHUH 32 KypC 1
xumun 11 xkmacca
34. | toroBslil ypOK. 1

VyeGHO -MeToAnYecKasi JUTepaTypa

1.IIporpaMMbl 1O XUMHH UL 8-11 xnaccos/H.E Kysnenosa, H.H.I'apa. M.: Benrana-I pad,
2016

2 Xumusg: 10 ximacc: 0a30BBIA YPOBEHB! y4eOHHK Ui yHaIluXCs 0011e00pa30BaTEeNIbHBIX
yupexneruit / H.E. Kysnenoea, H.H. 'apa. — M.: Benana-Ipad, 2018r.

3 Xumma: 11 xmacc: 0a3oBBIA YPOBEHB! y4eOHUK UL ydalluxcs 0011e00pa30BaTeNbHBIX
yupexnenu#t / H.E. Kysnemosa , AH. Jlerxun, M.A. Illaranos; mox pen. H.E. Ky3HeroBo#. —
M.: Benrana-I'pad, 2018.
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