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MYHUIIMIIAJIbHOE BIOKETHOE OBUIEOBPA30OBATEJILHOE YYPEXIEHUE
CPEIHSISI OBIIEOBPA3OBATEJILHAS IIKOJIA Nel2 CTAHHUIIBI MABJIOBCKOM
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[Io xumMum
YpoBeHb 00pazoBanus (K1acc) cpegHee ooumee oOpa3zoBanue
10-11 knace
KonuyectBo yacos 68 wacos.
Yuaurens XUMUU MyH=unmnansHoro OFO/IPKETHOTO

001Ie00Pa30BATENBHOTO YUPEKIEHHS CPEIHEd 001eo0pazoBaTebHOM
mkonbl  Nel2  crammusr  ITaBnosckoit  ApcentbeBa  AHTOHHMHA
AnexkcaHapoBHa

Paboyas mporpamma no xumuum is yuammxes 10-11 kiaccos 0061e00pa3oBaTeIbHBIX
YUpeKAeHUuH paspaboraHa Ha ocHOBe (DefepaibHOTO IOCYIapPCTBEHHOTO o0pazoBareIbHOro
CTaHJapTa CPeHero oOIIero 00pa3oBaHMs, NPUMEPHOH MPOrPAMMBI cpenHero oOIero
oOpa3oBaHus 1O XUMHH, pabouell MpOrpamMMbl Kypca XHMHH, pa3pabOTaHHOW K y4eOHHKaM
aBTopoB ['. E. Pymutuca u ®. I'. ®ensamana s 10—11 xraccos 001eoOpa3oBaTeIbHBIX
opranusanuii. ApanacseBa M. H. M..: IIpocBemenue, 2017r.



I. H.ﬂammveMble PE3VJIbTATHI OCBOCHHS Y4E€0HOI0 npeaMera « XUuMHsD):

B pesynbrare wusyuenus yueGHoro npeamera «XuMHS» Ha YPOBHE CpPEIHEro 06IIero
o0pa3oBaHus:

BblﬂyCKHHK HAY4YHUTCH:

PAacKpeIBaTh Ha MNPUMEpaX pojb XHMMHH B (HOPMHUPOBAHUH COBPEMEHHOW HAy4HOMU
KapTHHBI MUPa U B IIPAKTHYECKOH JIEATEIBHOCTH YeJIOBEKa;

ACMOHCTPHPOBATH HA IIpUMEpaX B3aMMOCBA3b MEXKIY XHMHEH U JIPYTUMHU
€CTECTBEHHBIMH HaYKaMH;

PacKphIBaThk Ha MPUMEPAX MOJOXEHUS TEOPUH XHMUYECKOTO CTPOCHUs A. M., Bytneposa;
NOHUMATh (u3uyeckuil cmbicy IlepHOAHYECKOro 3aKkoHa J.W. Menneneesa u Ha ero
OCHOBE OOBSACHATH 3aBHCHMOCTh CBOMCTB XMMHYECKHX 3IEMEHTOB 1 00pa30BaHHBIX UMH
BEIIECTB OT 3JIEKTPOHHOTO CTPOEHHSI aTOMOB;

OOBSICHATH MPUYUHBI MHOTOOOPA3Hs BEIECTB HA OCHOBE O0IIUX TIpe/ICTaBICHUH 00 MX
COCTaBe U CTPOEHUM;

IIPUMEHATD NpaBHIIa CHCTEMATHYECKOH MEXTYHAPOIHOM HOMEHKIATYPHI KaK cpezcTBa
PasyMYeHus M HACHTH(UKAIMK BEIECTB [0 UX COCTABY CTPOEHHIO;

COCTABIIATL MOJICKYJIAPHBIE M CTPYKTYPHbIE (OPMYJIbI OPraHHYECKHX BEIECTB KaK
HOCHTENICH MH()OPMAIMK O CTPOEHHM BEIECTBA, €ro CBOWCTBAX U IIPUHAIEXKHOCTH K
OIIPENIETIEHHOMY KJIACCY COEIMHEHHIA;

XapaKTepU30BaTh OPraHMYECKHE BEINECTBA IO COCTABY, CTPOCHHIO W CBOMCTBaM,
YCTaHABIMBATh NPUYUHHO-CIICJICTBEHHBIE CBSI3H MEXIY NAHHBIMH XapaKTEePUCTHKAMHU
BEIIIECTBA;

TIPUBOZIUTE [PUMEPBI XMMUYECKMX PEaKIMH, PacKpHIBAIOIIMX XapaKTepHBbIE CBOHCTBA
TUIMYHBIX  MPEICTABUTENICH  KJIACCOB  OPraHMYECKHX BEIIECTB ¢  IENBI0  HX
UACHTUDUKAIINY U 0O0BICHEHHS 00J1aCTH IIPUMEHCHUS;

TIPOTHO3UPOBATH BO3MOXKHOCTH IPOTEKAHUS XUMHYECKUX peaKlHii Ha OCHOBE 3HAHHUI O
TANIaX XUMHYECKOH CBA3U B MOJIEKYJIAaX PEAreHTOB M UX PEaKI[HOHHOM CIOCOOHOCTH;
MCIIOB30BATh 3HAHMA O COCTaBE, CTPOCHMH M XUMHYECKHX CBOMCTBAX BEINECTB JUIS
0€30MacHOr0 MPHUMEHEHHs B IPAKTHYECKOM NESATETbHOCTH,

IPUBOZIUTE IPUMEPDI MPAKTHYECKOTrO HCIIOJIb30BaHMS IPOAYKTOB IepepaboTKu HePTH U
IIPUPOZHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COCIUHEHUH (MOJIMITUIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IPOBOJIUTE OIBITEL 110 PACMO3HABAHMIO OPraHUYECKUX BEIIECTB: [VIMIEPUHA, YKCYCHOM
KHCJIOTBI, HEMPEIEIbHBIX KUPOB, TIIIOKO3BI, Kpaxmana, OEJIKOB — B COCTABE MHUIIEBBIX
IPOJTYKTOB U KOCMETHYECKHUX CPEICTB;

BJIQZICTh TIPaBUJIAMH U TIpUeMaMH 0€30IIacHON paboThl ¢ XUMHUYECKHMH BEIECTBAMU H
71abopaTOPHBIM 000PYIOBAHKEM;

YCTaHABJIMBATh 3aBUCHMOCTE CKOPOCTH XUMHUUYECKOM PEaKI[MK U CMEIEHUS XUMHYECKOTO
PAaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LENIBIO ONMpPEAEICHHS ONTHMAIbHBIX YCIIOBUM
IPOTEKaHMsl XUMUYECKUX MPOIECCOB;

TIPUBO/TUTH IIPUMEPBI TUJIPOJIH32 COJIEH B IIOBCEHEBHOM JKU3HU YEJIOBEKA,

IIPUBOJIUTE  IIPUMEPBI  OKMCIIMTENbHO-BOCCTAHOBUTENBHEIX —PEeakiuii B  IpHpOE,
[POM3BOJICTBEHHBIX IIPOLECCAX U XKU3HEAEATEIBHOCTH OPTaHH3MOB;

IIPUBOIATL IPHUMEPBl XUMUYECKMX PEAKIUH, PaCKPLIBAIOIIUX OOIIHE XMMHYECKHE
CBOHCTBA ITPOCTBIX BEIIECTB — METAILIOB U HEMETAIIIOB;

IPOBOJIUTE  PacueThl Ha HAXOXKICHHE MOJIEKYJIAPHOH (OPMyIBI yrieBOmopoma 1o
IPOAYKTaM Cropanus M IO €ro OTHOCHTENBbHOH IUIOTHOCTM M MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOISIIUX B €r0 COCTAB;

BJIQJICTh NpaBUJIaMH 0€30MaCHOTO OOpAIEHHS C €KUMH, TOPIOYMMH MW TOKCHYHBIMHU
BEIIECTBAMM, CPE/ICTBAMH OBITOBOM XUMHH,



® OCYWIECTBIATh IMOMCK XHMUYECKOH HHPOpMalMM MO Ha3BaHWSM, HAEHTH(HKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

® KPUTHYECKH  ONCHMBATH M  HMHTCPUPETUPOBaTh  XUMHYECKYIO  HH(OPMAIHIO,
COZEPXKAIIYIOCS B COOOIIEHUSX CPEJCTB MaccoBoil HHpopMalmu, pecypcax MnrepHera,
Hay4HO-MOMYJIAPHBIX CTAThSIX C TOYKU 3PEHHS €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH B
LUEJIAX BBIBJICHHUS OMMOOYHBIX CYXIEHHH H GOPMHUPOBAHUS COOCTBEHHO TO3UIIAN;

® [PEACTaBIATh MYTH PELICHHsS I00AIbHBIX NPOOJIEM, CTOSIMX MEPE] YeTOBEUECTBOM:
OKOJIOTUIECKUX, SHEPTETHYECKUX, CHIPHEBBIX, U POJIb XHMHUHU B PEIIEHUH 3THX MPOOIIEM.

Bollly CKHHK NOTy9HT BO3MOKHOCTH HAYIHThCS:

®  ULIOCMPUPOBAMb HA NPUMEPAX CMAHOBNIEHUE U IGONIOYUIO OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3IUYHBIX UCMOPUYECKUX IMANAX ee PA3GUMUSL;

®  UCNONL306aMb MEMOObL HAYYHO20 NOSHAHUS NPU GbINOIHEHUU NPOEKMOE U Y4eOHO-
UCCNIe006AMENbCKUX  3A0a4 MO UBYYEHUIO  CBOUCMS,  ChOCOBO6  nonyueHus u
PAcno3HaBanUs OP2AHUYECKUX GeUleCmE;

®  00vACHAMb NPUPOOY U CROCOOLL 00PA306AHUS XUMUYECKOU CEA3U: KOGANCHMHOL
(nONAPHON, HENONAPHOTL), UOHHOMU, MEMAIIUYECKOT, 6000POOHOT — C Yelblo onpedeneHus
XUMUYECKOU AKMUSHOCMU 6eUjeCms;

®  YCMAaHasnueamb 2eHeMUYECKylo C6:3b MeXCOY KIACCAMU Op2aHU4ecKux eeujecme OJis
000CHO6ANUS NPUHYUNUATLHOU 603MOJICHOCIIY NOLYYEHUS OP2AHUYECKUX COCOUHEHUT
3a0aHHO20 cOCMAasa u CMpOeHUs;

®  YCMAaHasIusAmMy 63AUMOCEA3U MeICOY (pakmamu u meopueti, NPULUHOL U CLeOCMEUeM
npu ananuze nPoOdIEMHBIX Cumyayuil U 0OOCHOBAHUU NPUHUMACMBIX DEUleHUl] HA OCHOGE
XUMUYECKUX SHAHUM.

IL. Coaep:kaHue y4e0HOI0 NpeIMeTa
10xnace (344; 14. B HeeNMO)

Teopusi XMMH4YeCKOTo CTpOeHHsi OpPraHHYecKHX coequHenuii. Ilpupoaa XmMmYeckux
cBs3ei

Oprannveckue BemecTsa. IlosBienue M pasBUTHE OPraHWYECKOH XMMHH KaK HayKH.
XUMHUYECKOE CTPOEHHME KaK TOPSJOK COEIMHEHMs arOMOB B MOJEKYJIE COIJIaCHO HX
BICHTHOCTA. OCHOBHBIE TOJIOKEHMSI TEOPHH XHUMHYECKOTO CTPOEHHS OpPraHHYECKHX
coequnHeHnit A.M. bytiiepoBa. VrieponHbli CKeleT OpraHMYeckoil Monekyibl. KpaTHocTb
XHMUYECKOH CBA3H. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOEHMSI MOJEKYIL.
Mzomepust u msomepsl. [lonatue o ¢yHKnMoHambHOH rpymme. [IpuHIMNBI KiaccHpUKAIMH
OpraHuyecKux coenauHeHnd. CucreMaTnyeckas MEXIyHapOAHAs HOMEHKJIATYpa W IPHHIIUIIBI
00pa3oBaHus Ha3BaHUN OPraHUYECKHX COETHHEHHIA.
MecTo 1 3HaUEHHE OPraHUYECKONH XMUMHHU B CHCTEME €CTECTBEHHBIX HayK.
YraeBoxopoanl

IIpenensubie yriaeBoaopoas! (akanel). Cmpoenue monexyiol memana. I oMOIOTHYeCKUit
psn ankaHoB. ['omonord. MexayHapoHas HOMEHKIIATypa OpraHHYeCKUX BeuecTB. M3zomepus
YIJIEPOJHOIO CKejleTa. 3aKOHOMEPHOCTH W3MEHEHHsT (U3UYECKMX CBOWCTB. XUMHUYECKHE
CBOWCTBA (Ha @pUMepe MeTaHa M 9TaHA): peaKUWH 3aMelleHus (TaloreHHpOBaHHME),
JETUIPUPOBAHUS KaK CIIOCOOBI IOJIyYEHHs BaXKHEHIINX COSIMHEHHI B OPraHUYECKOM CHHTE3E.
['openre MeTaHa Kak OIMH M3 OCHOBHBIX MCTOYHHKOB TeIJa B MPOMBIIUIEHHOCTH U OBITY,
usomepuzayuu ankanos. Ilennvie peaxyuu. Ceé0600mHble paduxanvi. I anozeHonpouzsoouvie
ankanoe. HaxoxieHne B mpupo/ie ¥ MpUMEHEHHE aIKaHOB.

Kparueie cBsasu. Henpenenbnble yrineBomoponsl. AukeHbl. Cmpoenue monexynsl
omunena. sp—Iubpuousayus. I'omonormueckuit psy ankeHoB. Homenkiarypa. Wzomepus
YTJIEPOJTHOTO CKeJIeTa M IOJI0KEHMs KpaTHOH CBA3M B MoJeKyse. XUMHUYECKHE CBOMCTBa (Ha
npyMepe STUJIEHA): PeaKlMd IMPUCOECAMHEHNUs (TaJOTeHUPOBAHKE, cUOpUposanue, TAIPaTAIHs,
2uOpo2ano2eHuposanue) — Kak  Crnocod  MmodydeHust  (YHKIMOHAIBHBIX  MPOM3BOIHBIX




YIJIEBOZIOPOZIOB, TOpeHus.  Ilpasuno Maprosnukosa. Beicokomonexynapuvie coedunenus.
Kauecmeennvie peaxyuu na o6oumylo  ceasv. TlomuMepusanus STmieHa KaKk OCHOBHOE
HANPaBIICHAE €ro UCNo/b30BaHus. [[0MMAITHIIEH KaK KPyIHOTOHHAKHBII IPOITYKT XUMHYECKOTO
npousBojicTBa. Ilpumenenue stunena.

AlKajueHsl U Kaydykd. [lomstue 06 AJKaJMeHAaX Kak YIJEBOJOPOAAX C JIBYMs
MBOHHBIMH CB3AMH. [lonmuMepusanus uBHHKIA (Gyranuena-1,3) kak cmoco6 HOJIyYEeHHUS
CHHTCTHYCCKOTO Kayuyka. Hszonpen (2-memunbymaduen-1, 3). HarypaubHblii u cunTeTHUCCK M
Kayuyku. Bynkaumsauus kayuyka. Pesuma. Ilpuvmenenne kaydyka u pesunbL Conpsiicénunvie
osounvle ceszu. Ilonyuenue u xumuyeckue ceoucmea ankaouenos. Peaxyuu npUCoeouHeH s
(eanozenuposanus) u noauMepusayuu ankaoueHoes.

AJIKMHBL. ANCTHIEH (3THH) W €ro TOMOJIOTH. Cmpoenue monexynor  ayemunena.
lomonoruyeckuit psy ankuHos. Homenknatypa. Mzomepus yriepomsoro ckerera u TI0JIOXKEHHUS
KpPaTHOW CBA3H B MoJleKyle. Mexckiaccosas usomepus. sp-I'uopuousayus. Xumuyeckue
CBOHCTBA (Ha TpUMepe aleTHIIeHA): PCaKIMM  NPHCOCAMHEHHS  (TaJlOTEeHHPOBAHHE,
euopuposanie, THIPATAIHS, 2UOPO2aNOeHUPO6anIe) KaK CIocod HOJIyYEHHs IOJIUMEPOB M
APYTHX IIOJIC3HBIX IPOAYKTOB. I'OpeHue ameTwieHa Kak HCTOYHMK BBICOKOTEMIIEPATYPHOIO
[TaMEHH [UIs CBAPKU U PE3KH METAILIOB. [I[puMeHeH e aneTuieHa.

[lonsmue o yuxnoanxkanas.

ApeHbl (apomarHyeckue YreBooponbl). benson kak npexcraButens apomarmueckux
YII€BOIOpOoB. Cmpoenue monexyrvt 6enzona. XuMuueckue CBOWCTBA: PEaKLUU 3aMeIeHus
(raoreHupoBaHne) Kak Crocod TOJyHCHHA XAMMYECKUX CPEACTB 3allMThl PACTEHHIA,
NPUCOCIMHEHHs (TUAPHPOBAHKME) KaK JI0KA3aTeIbCTBO HEIPEJENIBHOTO XapakTepa OeH30Ia.
Peakuus ropenus. Tonyon. Hzomepus s3amecmumeneii. Tlpumenenue Gemzona. IHecmuyuow:.
I'enemuveckas ceasv apenos ¢ Opyeumu yenesooopooamii.

IIpupoonvie  ucmounuxu Yyeneeo0opooos.  Ipupoownwiii  2as. Hegpmo.  ITonymuwie
He(pmanvie  2azvl.  Kamenwwiii yeone.  Ilepepabomka  negpmu. Ilepeconxka  negpmu.
Pexmugpuxayuonnasn xononna. Benzun. Jluepoun. Kepocun. Kpexunz Hegpmenpooykmoa.
Tepmuueckuii u kamanumuueckuii kpexunzu. Iuponus.

Kucnopoaconep:ixkamne oprannueckue coequnenusi.

Kucnoponconepxarme opranwueckue coemunenns. OIHOATOMHbC NpeJeTIbHBIE CIUPTEL.
Knaccudukanms, Homenkarypa, M30MEpHUs CIUPTOB. MeTaHON M STaHON KaK IpefCTaBUTENH
TPEACIPHBIX OTHOATOMHBIX CIUPTOB. [lepeuunviii, 6MopuyHblLIl u mpemuunbiii amomuv yenepooa.
Booopoonas cesze. Xumudeckue cBoicTBa (Ha IpEMepe MeTaHo I U 3TAHOIA): B3AMMO/ICHCTBHE
C HaTpueéM Kak CHoco0 YCTAaHOBJIECHUS HAIUYUS THAPOKCOTPYIIIBI, peakius c
TajJlorCHOBOZOPO/IAMHA  KaK  CIIOCOO MOJYYEHHsI PacTBOPHTEIIEH, JCTHIpaTalus Kak crocob
TNIONY4eHUs STHICHA. Peakums TropeHWs: CIMPTBI Kak TOIJIHBO. Cnupmoeoe 6pooicenue.
Depmenmor.  Booopoonwie cessu. IlpuMeHeHHe MeramHona u 3TaHoja. Pusnongoruyeckoe
JICHCTBHE METAHOJIA M 9TAHOJIA HA OPTaHM3M YeNOBeKa. AIKO20NIU3M.

MHoroaToMHble COMPTHL. DTHICHIIHKOIb H TJTMUIEPHH KaK MPEACTABUTENHN MPEIeIbHBIX
MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHEBIE CIIMPTHI U €€ TIPUMEHEHHE
AU pacliosHaBaHus IIMLEPUHA B COCTABE KOCMETHYECKHX cpeacTs. [IpakTuueckoe IpPUMEHEHUE
STUJICHTJIMKOJIS U TJIMIEPUHA.

®enon. Apomatuyeckue cnupThl. CTpoeHHe MOJIEKyYJIbI (GeHona. Bzaummoe enusmnue
amomos 6 monexkyne penona. Xumuueckue ceoiicmea: ezaumodericmeue ¢ Hampuem,
2uopokcudom nampus, 6pomom. Kavecmeennas peaxkyus Ha genon.

[Ipumenenue denona.

KapGonunbusle coennnenus. KapGonunpHas rpynna. AjbJerHHas IPyIIa. AJIbIeTHIbL.
Keronbr. somepus u Homenknatypa. [onyuenue u xumuueckue ceoiicmea anvoe2uoos. Peaxyuu
OKUCNIEHUS U NPUCOCOUHEHUS. albOe2ud06. MeTaHalb (bopmaibaerun) u stanam (anerasnbaerum)
KaK TpEACTAaBUTE/IM NpPE/ICIbHBIX albJIerHioB. KadecTBeHHBIE peakuuu Ha KapOOHUIIbHYIO
rpyniy (peakuus «cepebpsiHOro 3epKaia», B3aUMOICHCTBHE C ruapokcuom meau (II)) m mx



NPUMEHEHHE UL OOHApY)KEHHs MpPENENbHBIX albAETHA0B B MPOMBIILICHHBIX CTOYHBIX BOJIAX.
Toxcuunocts anpaernyos. [lpuMenenue GopManbaernia u aleTaibaerua.

Kapbonoseie kucnotel. Kapboxkcunonas zpynna  (kapboxcozpynna). Hzomepus u
Homenknamypa kapoonoeeix kuciom. OIHOOCHOBHBIC INpesieiibHble KapOOHOBBIE KHCIOTHL
Ionyuenue 00HOOCHOBHbIX NpedenbHbIX KAPOOHOBBIX —KUCIOM VKCcycHas KuciaoTa Kak
TIPEICTABUTE]Ib MPEICIBHBIX OHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOKHCTBA (Ha
NpUMEPE YKCYCHOU KHCIIOTBI): PEAKIMH C MeTaJUIaMH, OCHOBHBIMH OKCHIAMH, OCHOBAHMSMH U
COJSIMH ~ KaK  NOATBEPXKICHHE CXOJACTBA C HEOPraHHWYECKHMM KHCIOTaMH. Peakuus
STepPH(HUKALMK KaK Crocod MOJydeHUs CIOKHBIX 3dupos. [IpuMeneHue YKCYCHOM KHCIIOTBHL.
MypaBbunas kucinota. Anerarsl. [IpeacTaBieHne o BBICIINX KapOOHOBBIX KHCIOTAX.

Cnoxuble >hupsl u xupbl. Homenxnamypa. TlonydeHue, XuMHUecKHe CBONCTBA
CIOXKHBIX 9QupoB. Peakims srepudukarmu. Cioxuble 5GUPhI KaK TPOLYKTHI B3aHMO/IEHCTBHS
KapOOHOBBIX KHUCJIOT CO CIIUpTaMu. [IpuMeHeHne ClI0KHBIX 3UPOB B IIHIIEBOI 1 napdroMepHoit
IPOMBIIUICHHOCTH. JKUpBI Kak clokKHbIe SQHpPBI IIHNEPHHA M BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble ¥ XKMBOTHBIE JKMPBI, MX COCTaB. Paclo3HaBaHHE PaCTHTEIBHBIX KUPOB Ha
OCHOBAaHMHM HX HENPENENBPHOr0 Xapakrepa. IIpumeHeHue >xupoB. ['MIOpPoONH3 WM OMBUICHHE
KHPOB KaK CIOCO0 MPOMBIILIEHHOTO TIOIYYEHHUs COIEM BBICIIMX KAPOOHOBBIX KHCIIOT.

Mb11d Kak cojm BBICIINX KapOOHOBBIX KMCIOT. Moromue cBoicTBa MbLia. Cunmemuyeckue
Moowue cpedcmsd.

YraeBozsl. Knaccupukanus yriaeBonoB. Monocaxapunsl. Onueocaxapuoe.. Jlucaxapuisl.
Haxoxznenue yriesonos B mpupome. I'oKo3a Kak albIerMIOCIHPT. BPOXKEHHE TIFOKO3BI.
®pyxkroza. Caxaposza. [udponus caxaposwl. Kpaxman W HeUTION03a KaK OHOMOTHYECKHE
nomMepbl. XHMUYECKHe CBOKCTBA KpaXMalla M IIeJUIFONO3bI (THAPOIIN3, KaYeCTBEHHAs PEaKIys
C HOJIOM Ha KpaXMall i ee NPUMEHEHHE JUld OOHapyXeHHs KpaxMaia B IPOAYKTaX NMHTAHHs).
[Ipumenenue u Ouonormyeckast posib yrieBogos. [loHsTHE 06 HMCKYCCTBEHHBIX BOJIOKHAX HA
IIpUMepe aleTaTHOTO BOJOKHA. Ayemunyennonoza Knaccuguxayus sonoxon.

Vnentndukanus opraHuYeCKUX COSNMHEHMH. [enemuueckas c6sa3v Medcoy Kiaccamu
opeanuyeckux coeounenui. TUIIBI XUMHYECKUX PeaKiliii B OpraHM4eckKoi XUMHH.

A3oTcoaep:Kalue OpraHuvYecKHe coeAnHeH .

AmuHokucnoTel U Oenku. CocTaB M HOMEHKIAtypa. Amumvl. Amunozpynna. Anunum.
lonyuenue u xumuueckue ceoticmea anuluHa. AMHHOKUCIOTH KaK aM(pOTEpHbIE OpraHHYecKue
coeMHenus. Hzomepusa u nomenknamypa. bunonspueiii uon. Ilentunnas cBs3b. buomornyeckoe
3HAYEHHE 0-aMMHOKHCIOT. OOIacTd NpUMEHEHHS aMHHOKHUCIOT. Xumuueckue ceolicmea
amunokuciom. Ilenmuoer. Ilonunenmuovl. Iuyun. Benxum Kak NOPUPOIHBIE OGHOIOIMMEDSL.
CoctaB u crpoenue OenkoB. XHMHYECKHe CBOMCTBA OIKOB: THAPONM3, JEHATYPAIIHSL.
Ob6Hnapyskenue 6enKoB Mpu TOMOIIM Ka4eCTBEHHBIX (LIBETHBIX) peakiwmii. [IpeBpammenus 6enkon
UM B OpranusMe. buonorunyeckue GyHKIUU OEIKOB.

Asomcodepocawgue  2emepoyuxnuveckue coeounenusn. Ilupuoun. ITupponr. ITupumuoun.
Ilypun. A3omucmule ocHosamnus.
Hyxneunoswvie kucromul. Hykneomuowvl. Komniemenmapnule azomucmole ocHoganus.
Xumus u 300poswve uenosexka. Papmaxoioeu4ecKkas Xumus.

Xumusa nonumepos
Ionumepwr. Cmenenv nonumepuzayuu. Monomep. Cmpykmyprnoe 3eeno. Tepmonnacmuunvie
nOJIUMEDYI. CmepeopezynsapHeie noaumepbl. Honusmunen. Ionunponunen.
Ionumempagpmopsmunen. Tepmopeaxmusnvie nonumepoi. Denonropopmanvoeudnvie cmonbi.
IInacmmaccer. @Penonnacmer. Amunonnacmer. Ilenonnacmer. Ipupoonwiii kayuyk. Pesuna.
D6onum. Cunmemuueckue kayuyku. Cunmemuueckue eonoxna. Kanpon. Jlascan.
JeMoHcTpanum.
e OO0pasupl OpraHMYECKMX BEIIECTB M MaTepuaaoB. MOJENH MOJEKY]l OpraHHYecKHX
BEIIIECTB



¢ OTHOLIEHHE ANTKAHOB K KUCIOTAM, IEoyaM, pacTBOpY NepMaHraHarta Kajiusi 1 OpoMHOM
BOJIE.

* Monem Monekyn romonoroB u m3omepos. Ilonydenue ameruieHa KapOHIHBIM
criocobom. BiaumosielictBre aneruiiena ¢ pactBopom NepMaHraHara Kajaus u OpoMHoi
BONOH. I'openme anerunena. Pasnoxkenne kaydyka npu HarpeBaHWM U HCIBITAHUE
TIPOXYKTOB  pasfokeHHs. 3HAKOMCTBO C 00pasuamMu KaydykoB. bBeH3om Kak
pactBoputens. I'operne Gensona. OtHomeHune GeHsona K GPOMHOH Bojxe H pacTBoOpy
nepMaHranara Kanus. OKHCIeHHe TOIyoIa

* PacTBOopeHHe B alleTOHE Pa3IUYHBIX OPraHHYECKUX BEIECTB. O6pasupl  Moromux u
YHUCTAIIUX CPEJICTB.

e  OO6pa3mp! miactMace,

11 knace (34w; 14. B HememO)
Teopernueckue 0CHOBBI XHMHHM.

Crpoenne BemectBa. CoBpeMeHHas MOJETh CTPOEHHS — AaToOMA. DNeKTpoHHasI
KoHurypauus aroma. Ochosnoe u 6036YrHCOeHHBIE COCMOSHUS AMOMOG. Knaccudpukanmus
XHMHYECKHX OJIEMEHTOB (s-, p-, d-oimemenTsI). OCOGEHHOCTH CTpOEHHS OHEPreTUYECKUX
ypoBHe#i aromoB d-onemeHToB. Ilepuommueckas cHcTeMa XHMHYECKHX 3JIEMEHTOB JN.
Menneneesa. ®usnueckuit cmpicn Ilepuomuueckoro 3akoHa J.U. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHS CBOHMCTB 5JIEMECHTOB M UX COCIMHEHHH IO MEPHOIAM M TPYIIIaM.
ONeKTPOHHAsA MPUPOAA XHMHYECKOH CBS3H. DJIEKTPOOTPHLATENLHOCTh. BHIBI XHMUYECKOIR
CBA3M (KOBAJICHTHAs, MOHHAS, META/UINYECKAs, BOAOPOJHAS) M MEXAHH3MBI ee oOpazoBaHwsl.
Kpucmannuyveckue u amoppuvie sewecmea. Tunvr Kpucmaniuveckux peuwemox (amomuas,
MONEKYNAPHAR, UOHHAA, MEMANIU4ecKas). 3asucumocme Gu3uueckux ceoicme eeuecmea om
muna Kkpucmaniuieckou pewiemxu. [Tpapaunsr MEOr00Opasys BeIecTs.

XuMHYecKue peakuuu. [ OMOreHHEIe H reTeporeHHsle peakimi. CKOpocTh peakuuu, ee
3aBUCHMOCTD OT PA3IIMYHEIX (haKTOPOB: MPUPOJIEI PEArHPYIOIUX BELIECTB, KOHIICHTPALUH
pearupyromux BEECTB, TEMIEPaTyphl, IIOMAIH PEaKIHOHHOM TIOBEPXHOCTH, HATHIHS
Katanmu3aTopa. Poib Katanu3aTopos B IPHPOJIE W IPOMBIIIEHHOM MPOH3BOICTEE. O6parumocts
peaxumii. XHMHYECKOe PABHOBECHE H €0 CMEIIEHHE I10/] IEHCTBHEM Pa3/IHYHbIX dbaxropos
(KOHIIEHTpAIMs PEareHTOB UIIK MPOAYKTOB PEaKIHH, JaBJICHHE, TEMIIepaTypa) Ui CO3JaHus
ONTUMAIIbHBIX YCIIOBHH IPOTEKaHUs XAMUIECKHX NIPOLIEcCOB. Jucnepcuvie cucmemvr. Illonsmue
0 Konnouoax (30nu, 2eau). Hemunnvle pacmeopwl. Peakiuu B pacTBOpax SJIEKTPOJIUTOB. pH
PacTBOpa Kak MoKasaTelb KHCIOTHOCTH cpeaibl. ['uapomnus coneit. 3Hauenue rupousa B
Ouonornyeckux 0OMeHHBIX mporeccax. OKUCIUTETEHO-BOCCTAHOBHTETHHbIE peakiuu B
[PUPOJIE, TPOU3BOACTBEHHBIX MPOIECCAX U XKH3HEAEATSTBHOCTH OPraHH3MOB.

Heoprannyeckas xumus
Metael. Crioco6s! onydennst MeTauioB. JIerkue u TsOKETble MeTaUIbl. JIerkomiaBkue u
TYroIUIaBKHE MeTallibl. MeTaninyeckue aneMenTsl A- u b-rpynn. Menp. Ilunk. Turan. Xpom.
JKeneso. Hukens. [Tnatuna. Crnaser. Jlerupyromue 106aBku. YEpHble MeTaTbI. [{BeTHBIE
metaiuibl. yryH. Crais. JlernpoBanubie crani. OKCHIBI ¥ THAPOKCHIB METAUIOB. HeMeTaib!.
IIpocteie BemecTBa — HemeTams. Yriepoxn. Kpemuuit. Aszor. docdop. Kucnopon. Cepa.
®rop. Xiop. Kucnornbie okenpl. Knucnoponconeprkamme kucnotsr. CepHast KHCI0Ta. A30THAs
Kuciora. Boiopoaneie coeTuHeHHs] HEMETAILIOB.

OKHCITUTENBHO-BOCCTAHOBUTEIILHBIE CBOHCTBA MPOCTHIX BEIIECTB — METAIUIOB IIABHBIX H
MOOOYHBIX MOATPYIIT (MeJlb, JKENe30) U HEMETAIUIOB: BOAOPO/A, KHCIOPOAA, IaloreHoB, CepBl,
asora, pocdopa, yrineposa, kpemuns. Kopposust METAIIOB: BUIBI KOPPO3HH, CIIOCOOHI 3aIMUThI
METaJIOB OT KOPPO3UH. JeKkmpoius pacmeopos u pacniagos. Ilpumenenue snexmponuza 6
NPOMBIUILEHHOCMU.



XuMHs ¥ KH3Hb

Hayunble MeTOIbI MO3HAHHS B XUMHH. VICTOYHHMKH XMUMHYECKOI uadopmanuu. [MTouck
MHGOPMALMK 110 HA3BaHMAM, HACHTH(GUKATOPAM, CTPYKTYPHBIM dopmynam. Mopenuposanue
XHUMUYIECKHX MPOLECCOB M SABICHUH, XUMUYECKUU GHANU3 U CUHMe3 KAK METOMIbl HAyYHOTO
[IO3HAHUSI.

Xumust 1 3710poBbe. JlekapcTsa, (epMEHTbI, BUTAMUHBI, TOPMOHbI, MHHEPAIHbIE BOJIBI.
[IpoGnemsl, cBsi3anHbIE ¢ TPUMEHEHHEM JIEKAPCTBEHHBIX MPENapatoB. Bpemmbie [IPUBBIYKH U

(axTopbl, paspymiarolmme 370poBbe (KypeHHE, YHOTpeGNeHHEe alKOToJis, HapKOMaHHs).
Paunonaneroe mutanue. [Tuwesvie dobasku. OcHo6bl nuwe6oii xumui.

XuMHSL B TIOBCEHEBHOM JKu3HU. Molomue i 4ncTsmue cpenctsa. Cpedcmea 6opube ¢
OblmosvIMU  HACEKOMbIMU:  penellienmbl, uHcekmuyuobl. CpeacTBa JIMYHONW TUTHEHBI U

kocmeTHkH. [IpaBuna GesomacHol pabOTHI C €AKHMH, FOPIOYMMH M TOKCHYHBIME BEIECTBAMH,
CpeNCTBaMH OBITOBOW XUMHUH.

XuMusi U CelbCKOe X03AHCTBO. MuHepasbHble H OpraHudeckue ynodpenus. Cpencrsa
3aLIMTHI PACTEHUH.

Xumuss ¥ oHepreTuka. I[IpuponHBle HMCTOYHHKH yrieBoAOpOioB. IIpHpOXHBIA U
NONYTHBIA HE(TAHON rasbl, UX COCTaB M Hcmonb3oBanue. CocraB HedTH U ee mepepaGoTKa.
Hedremponykre.  OxranoBoe umcno Gemsumna. OxpaHa —okpykaromeil — cpembl npu

HepTenepepaboTke M TPAHCIOPTHPOBKE HE(PTENPOAYKTOB. AJbTEpPHATHBHBIE HCTOYHHKH
SHEPTHUH.

Xumust B crpoutenscTBe. Llement. beron. Iloa6op onTUManbHBIX CTPOHTEIHHBIX

MaTEPUaIOB B IIPAKTHYECKOH JESITeIbHOCTH YeI0BEKa.

Xumus 1 oKos10rust. XUMHYECKOe 3arpsi3HeHHE OKPYIKAIOIIEH CpeIbl U ero MOCIeACTBHS.

Oxpana ruapocdepsl, mouBbl, aTMOChepbl, (IOPBI U GayHbl OT XUMHUYECKOTO 3aTPSI3HEHHS.

JleMoHCcTpauH.

e Mojen HOHHBIX, aTOMHBIX, MOJEKYJSIDHBIX M METAUIMYECKHX KPUCTATTHYECKHX
PELIETOK.

e Mozenu MOJIEKYJI H30MEPOB U TOMOJIOTOB

Pa3znuynble TUIIBI XUMUYECKUX PEAKIUi, BUICOOIBITHI 110 OPraHM9IeCKOH XHMMHH.

OO6pa31pl METAJUIOB U MX COCTUHEHHH, CIITIABOB.

B3aumozelicTBue METAIJIOB C KUCIIOPOIOM, KHCIIOTAMH, BOJIOM.

JloxazaTenbcTBO aM(pOTEPHOCTH ATFOMUHMUS M €0 THIPOKCH/IA.

BzanmoneiictBue Memu m Jkenesa C KHCIOPOJOM; B3aWMOJEHCTBHE MEIM U Keje3a C

KHACIIOTaMHU (CepHasi, COJIsTHas ).

[Tonygenue ruapoxcunoB menu (11I) u xpoma (I1I), okcuna menu.

BzaumopeiicTBrue OKCUZIOB M THAPOKCHIOB METAJLIOB C KHCIOTAMH.

JlokazatenbcTBo aMporepHoCcTH coenunernii xpoma(1ll)

OOpa31bl HEMETAUIOB.

Mozenu KpucTaUIMYECKUX PeIIETOK anMasa u rpadura.

[Tonyyenne ammMmaka M XJIOPOBOAOPOJA, PACTBOPEHHE HMX B BOJE, J0KA3aTeIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.

e (Cxuranue yris M cepbl B KHCIOPOJE, ONpe/eIeHHe XUMUYECKHX CBOMCTB MPOIYKTOB
cropanus. BsamMoneiicTBHE ¢ MeOpI0 KOHLUEHTPUPOBAHHOW CEPHOM  KHCIIOTBI,
KOHILIEHTPUPOBAHHOW U pa30aBIeHHOM a30THOW KHCIIOTHI.

e (OOpas3msl cpeICTB OBITOBON XUMUH, HHCTPYKIIMHU 110 UX TPUMEHECHHUIO.

JlaGopaTopHble ONBITHI.

10 xiace
| M3zroropnenue Moaeneit MoJIeKyJ1 yIiieBOIOPOIOB
2; Osnakomienue ¢ obpa3aMu IpoayKToB HedrenepepadboTKu

3. Oxkucnenue sranona okcuaom meau (I1).



4. PacTBOpenue rimiepuna B BoJie U Peakims ero ¢ THAPOKCHIOM MeIH ID).

3. Xumuveckue cBoiicTBa heHomna

6. Oxucrienue MeTaHanst (dTaHalIs) OKCHIOM cepedpa.

7. Oxkucrenue Metanans (sranais) rugpokcuom mesu (I1)

8. PacTBopuMOCTS  KMPOB, JIOKa3aTeNbCTBO HMX  HEIPEAEIBHOrO Xapakrepa,
OMBLUICHHE YKHPOB.

9. CpaBHeHue CBOHCTB MbLIa M CHHTETHYECKUX MOOIIX CPELCTB

10. CBO¥iCTBa IIIFOKO3BI KaK alIbETHI0CIIUPTA.

11. B3aumozieiicTBHE caxapo3bl ¢ THAPOKCHAOM KayIbIHs.

12. [IpuroToBneHne KpaxMaIbHOTO KJIEHCTepa M B3aUMOJEHCTBHE C HOIOM.

13. T'mapomus xpaxmana. O3HakOMIIeHHE ¢ 0Opa3HaMu IPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

14.  llBeTHble peakuyy Ha OEIKH

11 kaace

1. V3yyenne BIMsHUS Pa3TMYHBIX (AKTOPOB HA CKOPOCTh XUMHUECKHX PEAKIIAil

2. Oripezienenne peakiuy Cpesibl yHUBEPCATBHBIM HHIHKATOPOM.

3. I'maponus cosneii.

IIpakTHyeckue padoTnl

10 xaace

1.« Ilomydenue sTuneHa U U3y4eHHE €ro CBONHCTBY.

2. (IlonyyeHue yKCyCHOM KHCIIOTHI M H3yYEHHUE €€ CBOHCTRY.

3. «Pemenue SKCIICPUMEHTAJIBHBIX 3a/1a4 Ha pacliO3HaBaHUE OPraHu4CCKUX BEIIECTB .

4. «Pacro3HaBaHMe IJIACTMACC M BOJOKOH Y.

11 xaace

1. [IpuroToBiieHne pacTBOPOB ¢ 3aJAHHON MOJISAPHOM KOHIIEHTPAIHEH .
2. Pemenue skcniepuMeHTAIBHBIX 3a/1a4 110 TeMe « MeTauibl»

3. Pemenue skciepuMeHTANBHBIX  3a1ad o Teme « HemeTamisiy

HanpaB.nemm HpOCKTHOﬁ AEATECJIbHOCTH 06y‘lalOIlllrlXCﬂ!

Hampagienust mpoekTHO#M Cpoxk Hasganwue npoexra
JESTeIbHOCTH peanu3zanuu
06 yyaromIXCs 10 xmacc 11 xmace
1. TBopueckoe CEHTAOph XuMHs BOKpYr Hac | XUMHs JIETOM
2. UccnenoBarenbckoe SHBaph Hccnenopanue cHera | MccnenoBanue Bogsl U3
KpaHa
anpenb HccnenoBanue HccenenoBanue Bombl U3
MIOYBBI peku
3. [IpakTuxo- HOSIOpB- Uzyuenue Yro ckphIBaeT
OPHEHTHPOBAHHOE nexkadbpb XHUMHUYECKUX yIaKkoBKa
BELIECTB B OBITY IIPOYKTOB?
4 udopmannonnoe Maprt YuéHble XUMHUKH AKXTyasbHbIe OTKPBITUS
XUMUH.
5. Urpooe anpelib-Main 3aHuMaTeIbHas W13 gero cnenansr




XUMUS UTPYIIKH?

6.ConuansHoe Maii Vrunmuzanus Komy nyxHa
II0JIMMEPOB XUMUs?

IIpoexTHpoBaHue coaepxanms:

KonuvecTBo vacos
Ne i/t Paznensl, TeMbl ABTOpCKas Paboin
porpamma Iporpamma
10 kaace
Teopus  XMMMYECKOrO  CTpPOEHMS  OPTraHHYECKHX
1. |coenuuenwuii. [Ipupoaa XMMHUYECKHX CBsI3€it 3 -
2. |YrieBoaoposl 9 10
3. |Kucnopoacozaepskaiune opranudeckue coeTMHEeH s 11 11
4. |AsoTcomepxaiye OpraHuuecKHe COeTHHEHUS 5 5
5. | XuMHS NOJTUMEPOB
Uroro B 10 kiacce: 34 34
11 kiaace
1. {IloBTOpenue kypca xumun 10 xiacca 1 1
2. [TeopeTH4ueckne 0CHOBLI XHMHH 19 19
3. |Heopranuveckasi XuMus 11 11
Uroro B 11 kacce: 34 34
No KonuuecTBo yacos
IIpakTiueckas yacTh IPOrpaMMEI ABTOpCKast PaGouas
Iporpamma Iporpamma
10 ximacc
1 | [IpakTuyeckue paboTsl 4 4
2 | JJaBopaTopHbIE OIBITHI 14 14
3 | KoHTposabHBIE pabOTHI 2 2
4 | BIIP 1
5 | KOP 1
11 kmacc
1 | IIpakTuyeckue paboTsl 3 3
2 | JlabopatopHble paboThI 3 3
3 | KoHTpoJbHbIe paboThI 2 2
4 | BIIP 1
5 | KIP 1

PesepB yueGHoro BpeMeHH He npeaycMOTpEH.

III. TemaTH4yeckoe NJIAHHPOBAHHUE




Temb1, BXoasimue B
JaHHBIA pa3jaen

OcHoBHoe coaep:KxaHue
110 TeMaM

XapakTepHCTHKA 0CHOBHBIX BHIOB
AESATEILHOCTH Y4€eHHKA (Ha ypOBHe
Y4eOHBIX /IeiicTBHII)

10 xiace

Teopnﬂ XUMHYECKOI0 CTPOEeHUs OPraHu4YeCKHX COeJHMHEHHMH.

IIpupona xumuueckux cpsizeii. (44

Oprannveckue  Bemecrsa.
[losBienne uw  pasBurue
OpPraHMYeCKOM XHMHH Kak

HayKH. Xumuyeckoe
CTPOCHHE  KaK  IOPAIOK
COEIMHEHUS aTOMOB B
MOJICKYJIE ~ COTJIAaCHO  UX
BaJICHTHOCTH. OcHoBHBIE
IIOJIOXKEHHUSI TEOPUH
XHUMHUYECKOTO CTPOCHHS
OpPraHHYeCKUX  COEAMHEHUIt
A.M. Byrneposa.

Vraepoausii CKeJeT
OPraHHYECKOH  MOJIEKYJIBL
Kpatnocts XHMUYECKOMH
CBSI3H. 3aBHCUMOCTH CBOICTB
BEIIECTB OT XHUMHYECKOTO
CTPOCHHS MOJIEKYJI.
Msomepus u  u30Mepsl

[Tonsarre o dyHKUMOHATBEHOI

rpymnme. [IpuHIUIEL
Knaccupukaruu
OPraHMYECKUX COEIMHEHUH.
Cucremarunyeckas
MEXIyHapoIHas
HOMEHKJIaTypa W TPHHIMIIEI
obpazoBaHus Ha3BaHUU
OpPraHMYECKUX COEAMHEHHUH.
Mecto %} 3HAYEHUE
OpPraHMYeCKOM  XHMHH B

CHCTEME €CTECTBEHHBIX HayK.

1.Ilpenmer opranuyeckoii Xumun.
Teopus xumudeckoro crpoenus
OpPraHHYECKUX BEIIECTB.
2.0CHOBHBIE T0JIOKEHUS TEOPHH
XUMHYECKOTO CTPOCHHS
OpPraHUYeCKHUX COCAMHEHUH
A.M. Bytneposa.

3. CocTosiHUE 27IEKTPOHOB B
aTtome. DIIEKTPOHHAS [IPHPOJIA
XUMHYECKUX CBSI3EH B
OPraHUYECKUX COEIUHEHUSIX.

4. Knaccudukanus coerunennii
OpPraHUYECKHX.
Hemoncrpanun. O6pasis!
OpPraHU4YeCKHX BEIIECTB U
MartepuaioB. Moaenu mosnexyn
OpPraHMYECKUX BEIIECTB

OOBsiCHATS, MOYeMy OpraHHYecKyrO
XUMUIO BBIICIIAIHA B OTACNIBHBIN pasie
XuMuH. IlepednciaTs ocHOBHBIE
IPEANOCHUIKH BO3HUKHOBEHHS TEOPUH
XHMHYECKOTO CTpOeHHUs. Pasmuyars Tpu
OCHOBHBIX THIIA YIJIEPOJHOTO CKEJeTa:
Pa3BETBIEHHBINH, HEPA3BETBIICHHBIH 1
mUKIMYeckuid. Onpenensars HaTngne
aTOMOB YIJIEpO/Ia, BOZOPO/A U XJIOpa B
OpraHuYeCcKuX BemecTsax. Pasimuyars
IIOHATHS «3JIEKTPOHHAs 000I0YKa ) U
«3JIEKTPOHHAst OpOuTanky. M306paxars
SJICKTPOHHBIE KOH(DUTYpaAIIMH aTOMOB
3JIEMEHTOB 1-ro U 2-ro mepuoIoB ¢
IIOMOIIBIO 3JIEKTPOHHEIX U
IPadUYECKHUX SEKTPOHHBIX (OPMYIL.
OO6bsCHATE MexaHU3M 00pa3oBaHus U
OCOOEHHOCTH G- M Ti- CBSI3EIA.
Onpenensts npuHaUIeKHOCTE
OpraHM4ecKOro BEIECTBA K TOMY HITH
HHOMY KJIaccy 110 CTPYKTYPHOI

bopmye

2. Yraesomopoasi (10 1)

2.1. IlpenenbHble YriaeBOAOPOL

bl — aJIKaHbl (2 9)

[IpenenbHble yrieBoaopo sl
(aykansl). Bo36yxnéanoe
COCTOSIHME aToMa yriiepo/a.
I'nOpuanzanus aToMHBIX
opbutaneii. ['omonoru.
I'omosnoruveckas pasHocTs.
["omonoruueckwuii psi.
Mexnynapoauaas
HOMEHKJIaTypa OpraHu4eCcKuX
BerecTs. Mzomepus

YIJIEPOOHOI'O CKeeTa.

5. DnexTpoHHOE H
IPOCTPaHCTBEHHOE CTPOEHHE
aJKaHoB. ['omooru u u3oMeps!
AJIKaHOB.

6. Meran — nipocreiimuii
IPEJCTABUTEIIb AJTKAHOB.
JemoncTpauun. OTHONIEHKE
QJIKaHOB K KHCIIOTaM, IIeI04aM
pacTBOpyY NEpMaHTraHaTa Kajlus U
OpOMHOI1 BojIE.
JlabopaTopHbIii onbIT.

OOBACHATH POCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT AJIKAHOB Ha OCHOBE
IPE/ICTaBIECHUH O ruOpuaM3auu
opOuTanei aToma yrieposa.
Wsrorasnusare Mozenu Mosekyn
aJIKaHOB, PYKOBOJCTBYSCh T€OpHEH
XUMHUYECKOTO CTPOEHHSI OPraHHueCKUX
BeecTB. OTIMYaThL TOMOJIOTH OT
u3omepoB. HazpiBath ankanbl o
MEXIyHapOIHOH HOMEHKIIATYpe.
CocCTaBIIATh YpaBHEHHS XUMHYECKHUX




Peaxiuu 3amernenus
(raorenupoBanue),
JIETUIPUPOBAHHUS,
H30MEPU3AINH AJIKAHOB.
Llennpre peakuuu.
CBoOO/THBIE pagyKaIIbL.
["anorenonpousBoausie
AJIKaHOB

Usrortosienue MOJIeNIeH MOJIEKY I
YIJII€BOAOPOI0B

PEaKIHii, XapaKTepU3yIOIINX
XUMHYECKHE CBOMCTBA METaHa U €r0
romosioros. Pemars pacuérasie 3amaun
Ha BBIBOZ ()OPMYJTBI OPraHUYECKOTO
BEILECTBA

2.2. HenpenienbHbIE YTIIEBOAOD

OJ1bI (a.HI(eHLI, AJIKaQJUECHBI U EUIKI/IHBI)

(49)

KpatHsble ca3m.
Henpenenburie
YTJI€BOOPOIBI. AJIKEHBI. Sp -
I'mbpumuzanus. Dren
(oTunen). U3omepus
IIOJIOXKEHUS IBOMHOMN CBSI3H.
[IpocTpancTBeHHas
u3oMepus (crepeo-
u3oMepus). Peakuu
IPUCOETUHEHUS
(runpupoBanue,
raJloreHupOBaHue,
THJpaTanus), OKUCICHUS U
IIOJIMMEPH3AIIH AJTKEHOB.
Beicokomorekysipable
coenunenus. KauectBeHuble
peaKuuyu Ha JBOMHYIO CBS3b.
AnkanueHsl (JIUEHOBEIE
YTJIEBOAOPOABI). JIMBHHUIT
(6yranuen-1,3). Uzomnpen (2-
MeTui0yTaauen-1,3).
Conpspk€HHBIE TBOWHBIE
cBs3u. Peakuum
IPUCOETMHEHUS
(raJloreHUpOBaHUS) U
IIOJIMMEPU3ALIH ATTKATHEHOB.
AnetuieH (3TUH).
MexxiaccoBast H30MepHs.
sp-I'ubpuau3zanms
JJIEKTPOHHBIX OpOUTAJIEH.
Peaxiun npucoenunenus,
OKHUCJIEHUS H
II0JIMMEPU3AINH ATTKHHOB

7. HenpenenbHbIe yriieBOI0OPOIBI.
AJIKEHBI: CTPOCHHE MOJIEKYI,
TOMOJIOTHS K H30MEPHSI.

8. Ilpakmuyeckas paboma 1
«ITomyuenue 3THIIEHA U ONIBITHI C
HUM.

9. AnxkaiueHsl.

10. AnleTHIeH ¥ €r0 TOMOJIOTH.
Jemoncrpamuu. Mozenu
MOJIEKYJI TOMOJIOTOB ¥ H30MEPOB.
[Tonyuenue anerunena
KapOUJHBIM CIIOCOOOM.
BzanmoneiicTBue ameruiiena c
pacTBOpPOM MepMaHraHaTa Kajaus
1 6poMHoO# Bozoi. ['openne
anetuieHa. Paznoxenue kayuyka
IIPH HarpPEBaHUU U UCIIBITAHHE
IPOAYKTOB Pa3IOKEHHUS.
3HaKOMCTBO ¢ 00OpasnaMu
Kay4yKoB

OOBACHATH IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIBI STHIIEHA HA
OCHOBE IIPEJICTaBIICHUH O
rUOpUIM3alHH aTOMHBIX OpOHTasIeit
yriepona. M3o6paxkats cTpyKTYpHBIE
(GopMyIIBI ATKEHOB U UX H30MEPOB,
Ha3bIBaTh AJIKEHBI 110 MEKTYHAPOIHON
HOMEHKIIaType, COCTABIATE (OPMYJIbI
QJIKEHOB 110 UX Ha3BaAHUSIM.
CocTaBiaTh ypaBHEHHS! XUMUYECKUX
peaxuii, XapaKTepUu3yrOIIMuX
XUMHYECKHUE CBONCTBA AJIKEHOB.
[Tonyuats sTHeH. Jloka3siBaTh
HETIpe/IebHbIA XapaKTep 3THUIIEHA ¢
TIOMOIILIO KAYECTBEHHOM peakiuy Ha
KpaTHbIe CBA3U. COCTaBNIATh YpaBHEHHS
XHMHYECKUX PEaAKIIUH,
XapaKTEePU3YIOLUINX HEeNpeaeIbHbIN
XapakTep aikaaueHoB. OOBACHATD Sp-
THOPHIN3AIMIO U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIBI alleTHIIEHA,
Ha3pIBaTh TOMOJIOTH allETHIIEHA T10
MEIKIYHapOJIHONH HOMEHKIIATYpE,
COCTaBJISATh YPABHEHUS PEaKIIHIA,
XapaKTEePU3YIOMUX XUMUYECKHE
CBOICTBa alleTUIIeHA

2.3. Apensl (apoMaTHYECKHE YTIIEBOAOPOIBI) (2 4)

ApeHsl (apoMaTHIECKHE
yriesonoposl). benzon.
bensonbHoe koibIi0. Tomyou.
H3omepust 3amecTUTENEH.
Peakuuu 3amernenus
(raloreHupoBaHHUeE,
HUTPOBAHME), OKUCIICHUS U

11. beH3on u ero roMoJIorH.
CpoiicTBa OeH3011a 1 €ro
TOMOJIOTOB.

12. Tonyon. Hzomepus
3amecmumenei.

Jemouncrpannu. benson kak
pacTBOpUTENb. ['opeHne OeH3oa.

OOBSACHATD NEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH301a.

M306paxaTh CTPYKTYpHYIO GOpMyITy
OeH30I1a ABYMSI CIIOCOOAaMHU.
OOBACHATH, KaK CBOWCTBA OEH301a
00YCIJIOBJIEHBI CTPOEHUEM €0




HNPUCOEIMHEHHS] apEHOB.
[Tectununer. 'enernueckas
CBSI3b QpEHOB C JAPYTUMHU
YIIJIEBOJOPOIaMHU

OtHomenue GeHsona Kk GpOMHO
BOJIC M PaCTBOPY NE€pMaHIraHaTa
kams. OKHCIICHHE TOITyona

Mouekyibl. COCTaBIIsITh ypaBHEHHS
PeaKIui, XapaKTepU3yIOIUX
XMMHYECKHE CBOHCTBA OEH3071a U ero
rOMOJIOTOB

2.4. IIpupoiHbIe HCTOYHUKH | TT

epepaboTKa yrieBoxopoos (2 )

[Ipupoansi ra3. Hedrs.
[TormyTHbIe HEDTAHBIE ra3bl.
KamenHsrii yrois.
ITeperonka Hedry.
Pextudukannonnas
KoJioHHa. bensun. Jlurpoun.
Kepocun. Kpekunr
HepTenpoayKkToB. [Tuponus.

13. TIpupoaHsie HCTOUHUKH
yrieBogoponos. Ilepepaborka
He(TH.

14. Konrpouasnas pa6ora 1 o
teMaM «Teopust xumMuyeckoro
CTPOEHHUSI OPraHUYECKUX
COCTUHEHU I », « Y TIICBOIOPOIBIY.
JlaGopaTopHbIii onbIT.
O3nakomieHue ¢ 06pasnamu
IPOAYKTOB HedTenepepaboTKu

XapakTepu3oBaTh COCTaB IPHPOIHOTO
rasa u MoIyTHBIX He(TSIHBIX Ta30B.
XapakTepH30BaTh CII0COObI
nepepaboTku HepTH. OOBICHITE
OTINYMe OEH3MHA MIPSMOIA IEPEeTrOHKH
OT KPEKHHT - OeH3UHa.

3. Kuciopoaconepskamue oprannueckue coeTHHeHNs (11 g)

3.1. Cnuprel 1 denoani (3 u)

Kucnopoznconepxkamme
OpPraHUYECKUE COCTMHEHHUS.
OnHoaToMHBIE MpeeIbHbIe
cnupThl. OYHKIMOHATBHAS
rpymnmna couproB. Metanon
(METHIIOBBI crMpT). DTaHOI
(3TUIIOBBIIA CITHPT).
[lepBuYHbIA, BTOpHYHBIH 1
TPETHYHBIH aTOMBI YTIIEpO/a.
Bonopoanas cBsi3b.
CnuproBoe 6poxenue.
®epmenTsl. Bomopoansie
CBSA3H. AJIKOTOJIU3M.
MHuoroaromHbIe CIIHPTEL
OTHIEHTTTUKOIb. [ unepuH.
KauectBennas peakius Ha
MHOTOATOMHBIE CITHPTHI.
@eHoBI. ApoMaTHUecKHe
cruptel. KauecTBennas
peakiys Ha (peHo

15. OnHoaToMHBIE Npe/ieTbHbIE
cniuptel. [lonyyeHnue, xummuueckue
CBOMCTBA U IPUMEHEHHE
O/THOATOMHBIX IIPEJIEIbHbIX
CIUPTOB.

16. MHOrOaTOMHBIE CIIUPTEL

17. ®enonbl U apoMaTHyecKue
CIUPTBHI.

JlabopaTopHble OnbBITHI.
OxucieHne 3TaHoIa OKCUIOM
memu(II). PactBopenue
TIIMLEPHHA B BOJIE U PEAKIIHs €ro
¢ ruapoxcuoM menu(IT).
Xumuueckue cBoiicTBa heHona

M3o6paxare ob1yto popmyy
OJTHOATOMHBIX IIPE/IEIHBIX CIIUPTOB.
OO6BscHATE 00pa3oBanKe BOIOPOIHOMN
CBS3M U €€ BIIMsSHHE Ha QU3HUECKHE
cBoiicTBa criupToB. COCTAaBIATH
CTPYKTYpPHBIE (POPMYIIBI CIIUPTOB U UX
H30MEpOB, Ha3bIBaTh CIIUPTHI 110
MEXIYHapOIHOH HOMEHKIIATYype.
OOBACHATB 3aBHCHMOCTH CBOMCTB
CIHUPTOB OT HAJIN4Usl GYHKIUOHAIBHOM
rpynmnsi (-OH). CocraBists ypaBHeHus
PeaKIHii, XapaKTepU3YIOLIUX CBOWCTBA
CIHPTOB U X IPUMEHEHHE.
XapakTepu30Bath GU3HOIOTHIECKOE
JICHCTBHE METAHOJIA M HTaHOJIA.
CocTaBATh ypaBHEHUS peaKIHii,
XapaKTEePHU3YIOIIUX CBONCTBA
MHOT'OAQTOMHBIX CIIMPTOB, U TIPOBOIMTH
Ka4YeCTBEHHYIO PEaKIUIO Ha
MHOT0aTOMHBIE CIUPTHL. OOBICHATD
3aBHCHMOCTB CBOHCTB (heHOIIa OT
CTPOEHHS €r0 MOJIEKYJIbI, B3AUMHOE
BIIUSHUE aTOMOB B MOJIEKYJIE Ha
npumepe penona. CocraBiiTh
YPaBHEHUS pEaKIIHii,
XapaKTEePU3YIOIMUX XUMUYECKHE
CBO¥icTBa (heHoa

3.2. Anb/1ernibl, KeTOHbI B KapGOHOBbIE KHCI0THI (3 1)

KapGonunbHbIe coeTMHEHHSL.
KapOonunshas rpymmna.
AnbJeruiHas rpyina.
Ansperunpl. KeToHsl.

18. KapGoHubHbIE COEIMHEHUS
— aJIbJAETU/IBI B KETOHBL.
CpoiicTBa U IpUMeEHEHKE
aJIbJICTHJIOB.

CocTaBnaTe GopMyIIBI H30MEPOB U
I'OMOJIOTOB aJIbJAETHIOB H HA3bIBATh UX
II0 MEX/IyHapOJIHOH HOMEHKIIAType.
OOBSCHATH 3aBUCUMOCTH CBOMCTB




Peaxuuu okucnenns u
IIPUCOEIMHEHHUS AllbJETH/IOR.
KavecrBennsie peakuuu na
anpaeruzabl. Kapbonossie
kuciotel. KapbokcunpHas
rpymmna (kapGokcorpynmna).
OHOOCHOBHBIE TIpenebHbIe
KapOOHOBBIE KUCIIOTHI.
MypaBbunas kuciora.
YKcycHast KHCII0TA. ALleTaThl

19. Kap6oHoBEIE KHCITOTEL
XuMHYecKre CBOHCTBA U
IIPUMEHEHHE OTHOOCHOBHBIX

IIPEICIIBHBIX Kap6OHOBBIX KHCJIIOT.

20. IHpaxmuueckasn paboma 2
«Ilomyyenne u cBoiicTBa
KapOOHOBBIX KHUCIIOTY.
HMemoncrpammn. PactBopenue B
alleTOHE Pa3IMYHBIX
OPraHMYECKUX BEIECTB.
JlaGopaTopHble onbIThI.
Oxucnenne meranass (3Tanas)
okcuaom cepedpa(l). Oxucienue
MeTaHalls (3TaHass)
ruapoxcunom meau (I1)

AIBACTUIOB OT CTPOEHHUS UX
(yHKIMOHATBHOM TpyIIIEL. ITpoBouTe
Ka4€CTBEHHBIC PEAKIMU Ha aJIbIETHIbI.
CocraBnars ypaBHeHus peaKiuid,
XapaKTePHU3YIOIINX CBONWCTBA
anberuioB. CocTaBmsTh GopMyIIsI
H30MEPOB 1 TOMOJIOTOB KapOOHOBBIX
KHUCJIOT ¥ Ha3bIBaTh UX I10
MEXIYHApOAHOH HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTE CBOMCTB
KapOOHOBBIX KUCJIOT OT HAJIMYHS
(yHKUHOHANBHOM IpyTIIIEL (-COOH).
CocraBnate ypaBHenus peakuuii,
XapaKTEepU3YIOIIUX CBOKCTBA
KapOOHOBBIX KUCIIOT. [Tonyuars
YKCYCHYIO KUCJIOTY M JOKa3bIBaTh, YTO
9TO BELIECTBO OTHOCHUTCS K KJIacCy
KHCIOT. OTIHMYaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM C IIOMOIIBIO
XUMHYCCKUX PEaKIIHii.

3.3. Ciosxnbie 3¢upnl. Kupsr (2 q)

Cnoxuble 3¢upsl. Peaxis
srepudukanuu. [lenounoit
TUZIPOJIH3 CIIOKHOTO 3dupa
(ombL1eHHUE). JKHpEL
CuHTeTHYeCKHE MOOIIHE
CpeICTBa.

21. CnoxHble 3¢ups.

22. XKups1. Morowue cpencrsa.
Hemonerpannn. O6pasip
MOIOIIUX M YHCTSIIUX CPEJICTB.
JlabopaTopHble onbITHL
PactBopumocTs xwupos,
JT0Ka3aTeIbCTBO UX
HENpe/IebHOTO Xapakrepa,
OMbUIeHHE XHUPOB. CpaBHEeHHE
CBOKMCTB MbLIa M CHHTETHYECKUX
MOIOIIUX CPECTB

CocraBath ypaHenus peaxiuit
srepudukanun. OOBICHITH
OHOIIOrHYeCKyIO POJIb KHPOB.
Cobmonars npasuna 6e3omacHoro
00paIEeHHs CO CpeICTBAMH OBITOBOM
XUMHH

3.4. YraeBoas (3 4)

YrneBoasl. MoHocaxapuisL.
['moko3a. ®pykrosa.
Ommrocaxapupl.
Jucaxapusr. Caxaposa.
[Tomcaxapumer. Kpaxma.
I'nukoren. Peakuus
IOJIMKOH/ICHCAIIHH.
KauecTBenHas peakuus Ha
Kpaxmail. [lemomosa.
ALETHIILEIUTION03A.
Knaccuduxkaims Bonokon

23. YrneBousl. 'moko3a.
Onurocaxapuzsr. Caxaposa.
24. ITonmucaxapuapl. Kpaxmat.
[emnromnosa.

25. Ilpaxmuyeckas paboma 3
«Pemenne skcriepuMeHTaIBHBIX
3aJa4 Ha NOJIyYeHHE U
pacro3HaBaHUE OPraHUYECKUX
BEILIECTBY.

JlabopaTopHble onbITHI.
CBoiicTBa IIFOKO3BI KaK
aJIbJIETH/IOCTIHPTA.
BsaumoneiicTBie caxaposs! ¢
THAPOKCHIOM KaJIbIHs.
[IpuroToBieHne KpaxMaabHOTO

OObsCHATE GHONIOrHYECKYO POIIb
IMoKo3bl. [IpakTudecku 1okasbBaTh
Hal4ie QYHKIHOHATBHBIX TPYIII B
MOJIEKYJIE TTFOKO3EI.

OO6bACHATE, Kak CBOHCTBA caxapo3bl
CBSI3aHBI C HAIMYKEM (QYHKIUMOHATBHBIX
IPynn B €€ MOJIEKyJie, U Ha3bIBaTh
00J1aCTH TPUMEHEHUS CaXapO3bL.
CocraBnaTh ypaBHEHUS peakiuii,
XapaKTEPH3YIOIIMX CBOHCTBA Caxapo3bl.
CocraBnaTh ypaBHEHHUs peaKiiuii
THIPOJIN3a Kpaxmaia u
TIOJIMKOH/ICHCALMUM MOHOCAXapHJIOB.
IIpoBOMMTE KaueCTBEHHYIO peaKiuio Ha
Kpaxmait




KJICHCTEpa ¥ B3aUMOJIEHCTBHE C
Homom. I'maponus kpaxmaia.
O3nakomieHue ¢ 00pasamu
IPUPOIHBIX ¥ HCKYCCTBEHHBIX
BOJIOKOH

4. AzoTcosepikaniue opraHuYecKne coeHHeH s (S y)

A3soTconepikainue
OPraHMYECKUE COCTUHEHMS.
AMMHBL. AMHHOTpYIIIIA.
AHHIMH. AMHHOKHCIIOTHI.
bunonspueiii HoH.
Ientunnas (amunas)
rpynna. [lentuanas
(amuzHas) cBsi3b. [lenTusl.
[Momunentuast. nuus.
benxu. Crpykrypa GenkoBoii
MOJIEKYIbI (TIEpBUYHAS,
BTOpHYHAs, TPETUYHAS,
4YeTBepTHYHas). JleHarypanus
U ruziponn3 6enkoB. [[BeTHbIE
peakuuu Ha OeNKH.
AzoTconepxkaiue
reTEPOLUKINYECKHE
coenunenus. [lupuaun.
[Tuppon. [Tupumuus.
[Typun. Azotucrteie
ocHoBaHus. HyknenHossle
KHCI0THL. HykineoTuapl.
Komnnemenrapusie
a30THUCTBIE OCHOBAHUSI.
dapmakooruyecKkas XuMus

26. AMHHBL.

27. AmuHOK¥HCIOTHL. Benkw.

28. Azotconepkaniye
TeTEPOLMKINYECKHE COCUHEHUS.
Hyk/1ienHOBBIE KHCIOTHL.

29. XuMus 1 3710pOBbE YeJIOBeKa.
30. KonTpoasnas pa6ora 2 o
temaMm «Kucnoponcoaepxarnue
OpraHUYeCKUEe COCTUHEHHS,
«A30TCOIepIKaIIe OPraHUYECKUE
COETUHEHHS ».

JlabopaTopublii onbIT. I[BeTHBIE
peakuuu Ha OeNIKu

CocraBnare ypaBHeHus —peaximii,
XapaKTePU3YIOLINX CBOWCTBA aMHUHOB.

OOBACHATE 3aBUCUMOCTB CBOMCTB
AMHUHOKHCJIOT OT CTPOEHHS UX
ysximonansHbIx rpynm. Hasssats

AMHUHOKHCJIIOTBI IIO Mexc,uyHapoaHoﬁ

HOMEHKJIAType ¥ COCTaBIIATH
YPaBHEHHS peaKIuii,
XapaKTEePU3YIOIUX UX CBOKCTBA.
OOBsCHATE GHONOTHYECKYIO POJIH
O€JIKOB U MX MpeBpalleHHil B
opranusme. [IpoBoauTs 11BeTHBIE
peaknuu Ha OeNKy.

OOBACHATH GHOIOTHYECKYIO POITH
HYKJIEMHOBBIX KHCIIOT.
[lonp3oBarbest uHCTpPYKIHEH K
JIEKapCTBEHHBIM IIpenapaTam

5. Xumust nosiumepos (4 1)

[Tonumepsr. Crenens
noJMMepu3anuy. MoHowmep.
CTpykTypHOE 3BEHO.
Tepmonnactuunsle
HIOJIUMEPEI.
Crepeoperynspubie
nojaumepsl. [lonmusTuneH.
Ionunponunes.
Ionurerpadropatuien.
TepmopeakTuBHbIE
IIOJIUMEPEI.
DenonopopManbaeruHble
cmosl. [Tmactmaccsr.
DenHomIACTH. AMHHOIIIACTEL
ITenonnactsr. [pupoansIit
Kaydyk. Pezuna. D60HHUT.

31. CuHTeTHYECKHE MOIMMEDEI.
Konzencanmonssle moimMmMepsl.
[lenommacTer.

32. Ilpaxmuueckas paboma 4
«PacnoznaBaHwue 1miactmace u
BOJIOKOH».

33. Opranuyeckas Xumus,
YeJIOBEK U MPUpPO/a.

34. VITOroBblii ypok MO Kypcy
xumuH 10 knacca.
Hemoncrpamun. OGpasiib!
IIaCTMACC, CHHTETUYECKHUX
Kay4yKOB ¥ CHHTETHYECKHX
BOJIOKOH.

JlabopaTopHblii onbIT.
CaolicTBa KanpoHa.

3anuChIBaTh YpaBHEHUS PEaKIIHIi
NOJIUMEPU3ALIMU. 3aITUCHIBATE
YPaBHEHUS peaKIuit

NoJUKOHIeH caun. Pacno3nasats

OPraHUYECCKHE BEIECTBA, HCIIOJIB3Ys

Ka4€CTBCHHBIC pEaKIIuU




CHHTETHYECKHE KayUyKH.
CunTeTnyeckue BoIoKHa.
Kanpos.

11 xiace

1. IToBTOpeHue Kypca xumuu 10
Kiacca (1 u)

1. Teopernyeckne 0CHOBBI XUMHH (19 9)

1.1. Baxueiinme XuMHU4YecKre OHSTHS U 3aKOHbI (4 9)

XHUMHYECKHI >IIEMEHT.
ATOMHBIH HOMED.
Maccosoe uncio. Hykmumpr.
Pamuonyxmuaer. U3otoms.
3aKOH COXpaHEHHS MacChl
BEIECTB. 3aKOH COXPAHEHHUS
U NIPEBPALIICHUS SHEPTUH.
Jledext maccer.
[Tepuonuyeckuii 3axoH.
OneKTpoHHast KOH(PUTYpaIHSL.
['paduueckas snexrponHas
bopmyna. s-, p-, d-u f-
OneMeHThl. JIaHTaHOUTBI.
AxtrHOUIBI. VICKyCCTBEHHO
MOJIyYEHHBIE 3JIEMEHTHIL.
BanentHocts. Bomopousie
COEIMHEHUS

2. X¥IMHYECKHH 3JIEMEHT.
Hyxmuasr. M3otonsl. 3akons
COXPAHEHHS MaCChl U SHEPTUH B
XHUMHH.

3. llepronuueckuit 3aKoH.
Pacnipenienienne snekrpoHoB B
aTOMax 3JIEMEHTOB MaJIbIX U
OOJIBIINX MEPHOJIOB.

4. [TonoxxeHue B epUOIHIECKOMN
CHCTEME BOJIOPO/Ia, TAHTAHOMIOB,
AKTHHOMJIOB M UCKYCCTBEHHO
TIOJIyYEHHBIX 3JIEMEHTOB.

5. BajleHTHOCTB ¥ BaJleHTHBIE
BO3MOXKHOCTH aTOMOB

IlepeuncisaTes BaxHeiitme
XapaKTEPUCTUKHA XUMHUYECKOTO
neMeHTa. OOBACHATE pa3iudre Mex Ty
HOHATHSIMH «XMMHYECKUHN DIIEMEHT»,
CHYKJIU», «A30TOI». [IpuMeHsTH
3aKOH COXPAHEHHs MacChl BEIIECTB IPHU
COCTaBJICHUH YPaBHEHHUM XMMUYECKUX
peakuui. OnpenensTs MaKCHMAaTbHO
BO3MOXKHO€ YHCJIO JJIEKTPOHOB Ha
SHEPreTHYECKOM YpOBHE. 3aHuchIBaTh
rpaduyecKue S1eKTpOHHBIE GOPMYIIbI
§-, p- u d-271eMeHTOB. XapakTepu3oBarh
TOPSIIOK 3aI0JIHEHUS 3JIEKTPOHAMH
SHEPreTUYECKUX YPOBHEH U
NOAYpoBHE#H B aToMaX. OOBACHATD, B
9EM 3aKIII0YaeTCs (PU3HUECKUH CMBICIT
TOHATHS «BAJIEHTHOCTE Y. OOBICHSTS,
YEM OIPEIEIIAIOTCS BaJIEHTHbIE
BO3MOYKHOCTH aTOMOB Pa3HBIX
s1eMeHTOB. CocTaBaTh rpaduyeckue
9JIEKTPOHHBIE (DOPMYIIBI a30Ta,
(ocdopa, kuciopona u cepsl, a Taxxke
XapaKTepH30BaTh H3MEHEHUSI PAIHyCOB
aTOMOB XMMHYECKUX 3JIEMEHTOR T10
NeproJiaM U A-rpymmnam
NEPUOIMYECKOM TabIHIIBI

1.2. Crpoenue Bemectsa (3 u)

Honnas cBsi3b. Kopanentnas
(monsgpHas U HemolspHas)
CBSI3b. DIIEKTPOHHAS
bopmyna.

Mertannuveckas cBs3b.
Bonopomuas cBsi3b.
I'nGpuau3anus aToMHBIX
opburaneii. Kpucramisr:
aTOMHBIE, MOJIEKYJISIPHEIE,
HOHHBIE, METAJUTMYECKHE.
DneMeHTapHas sueiika.
[Monmumopduszm.
[TonumopdHele

MO (BHUKAIMU. AJUIOTPOIIHS.
M3omepust. 'omomnorus.
XHUMUYECKH CHHTES

6. OCHOBHBIE BH/IBI
XUMHYECKOH cBsi3u. MonHas u
KOBaJICHTHAs CBSA3b.
Merannuueckas cBs3b.
Bonoponnas cBsss.

7. IIpocTpaHCTBEHHOE CTpOEHHUE
MOJIEKYL.

8. CTpoeHue KprCTalIoB.
Kpucranmueckue pemérku.
ITprunzEl MHOTOOGpa3us
BelecTs. [lemoHcTpanmm.
Monenu HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX H
METAITUYECKHUX
KPUCTA/NTMYECKUX PEIIETOK.
Mozenu MoneKkyn H30MepoB

OOBsCHATH MeXaHU3M 06pa3oBaHUs
MOHHOM ¥ KOBAJICHTHOM CBSI3H U
OCOOEHHOCTH ()H3MYECKHX CBOWCTB
HOHHBIX U KOBAJIECHTHBIX COEANHEHHMIA.
CocraBnaTe s1eKTpoHHbIE GOpMYIIBI
MOJICKYJI KOBAJIEHTHBIX COEUHEHHIA.
OObsACHATE MexaHU3M 00pa3oBaHHs
BOZIOPOJTHOM M METAJTHYECKOM CBSI3EH
1 3aBUCHMOCTb CBOMCTB BEIIECTBA OT
BUJIa XUMHYECKOH CBsI3U. OOBICHATH
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT
OpPraHUYECKUX U HEOPraHUYECKUX
COCIMHEHHH C TTIOMOIIBIO
NpEe/ICTaBICHUH O THOPUIN3AIUH
opOuraneit. OOBICHATL 3aBUCHMOCTE
CBOWCTB BEIIECTBA OT TUIIA €TO




rOMOJIOTOB

KPUCTAIUINYECKOH PEIIETKH.
OOGBACHATH MPUYHHEI MHOTr0o0pasus
BEIECTB

1.3. Xumnyeckue peakimu (3 q)

Oxucnurensno-
BOCCTaHOBUTEJILHBIE
peakuuu. Peakiuu
Pa3JI0KEHHUS, COSTUHEHHS,
3aMelleHus, 0OMeHa.
OK30TepMHUYecKHe U
SHJIOTEPMHUYECKHE PEAKI[HH.
OOGpatumble 1 HeoGpaTHMBIE
peakuuu. TennoBoit adpexr
peakuuu. 3akoH ["ecca.
Tepmoxumuyeckue
ypaBueHus. Temnora
obpazoBanus. Temnnora
cropanus. CkopocTh
XUMHYECKOH peakiuy.
AKTHBHPOBAHHBIIH KOMILTEKC.
3aKoH JedcTBYIOIMX — Mace.
Kunernueckoe ypaBHeHue
peakuuu. Katanu3zarop.
Wuruburop. 'oMorenHsii u
IFE€TePOreHHbBIN KaTaIus.
Katanutuueckue peakmum.
XuMHYECKOe paBHOBECHE.
IIpunuun Jle Ilatense

9. Knaccudukauus xumudeckux
peaKIui.

10. Cxopocts xumMugeckux
peakuui. Katanus.

11. Xumuueckoe paBHOBecHe U
YCIIOBHS €70 CMEIIEHHUS.
HemoncTpauun. Paznnynsie
THUIIBI XHMHUYECKHX PEaKIUi,
BU/ICOOIIBITHI 110 OPraHMYECKOi
XHMUH.

JlabopaTopHblii onbIT.
3yvenue BIusHUS pasindHbIx
(axTopoB Ha ckopocTh
XUMHYECKUX peaKIvii

[lepeuncnsare mpusHaku, o
KOTOPBIM  KJIACCHOUIUPYIOT
XHMUYECKHe peakuun. OObICHITE
CYIIHOCTh XMMHYECKOH peaKIiy.
CoCTaBIATh ypaBHEHHST XUMHYECKIX
PEaKIMH, OTHOCSIIUXCS K
onpenen€éHHomy Tuiy. OObSICHATE
BIIMSHHE KOHUCHTPALMI PeareHToB Ha
CKOPOCTb TOMOT€HHBIX H I€T€POreHHBIX
peakuui. OObIACHATD BIUSHHE
Pa3IMYHBIX (PaKTOPOB HA CKOPOCTH
XHUMHYECKOH peaKkIlnuu, a TaKkKe
3HAYCHUE IPHMEHEHHS KaTaIn3aTopOB
Y MHTHOUTOPOB Ha MPAKTHKE.
OOBACHATD BIMSHUE U3MEHEHUS
KOHIIEHTPAIMH OJTHOTO U3
PearupyromuX BEIEeCTB, TeMIIEPaTyphI
U JIaBJICHUS Ha CMELIEHHE XUMUYECKOTO
paBHOBecCHs

1.4. PactBopsi (5 u)

HucrniepcHble cuctemsl.
PactBopsl.
['pyboaucnepcusie cuctemsr
(CYCTIEH3HH U SMYIbLCHH).
Konnonnusie pactsoper
(301m). Aspo3omu. Monspaas
KOHIIEHTpAIHs.
DJIEeKTPOJIHTEL
DNIEKTPOIUTHYECKASL
nucconuanus. CreneHp
nucconmanuu. Koncranra
auccormanuy. Bomopoansii
noKasareib. Peakmun
HOHHOro oomeHa. ['uaponus
OpPraHUYeCcKUX BEIIECTB.
['anponus coneit

12. JlucniepcHsle cucTeMsrl.
Cnoco0Gbl  BeIpaXkeHHs
KOHIIEHTPAILMH PAaCTBOPOB.

13. Ilpakmuyeckas paboma 1
«IIpuroToBnenue pacTBopoB ¢
3aJTaHHOW MOJIIPHOM
KOHLIEHTpaLUEH ».

14. Dnexrponuruyeckas
aucconmanus. Bomopoausnii
nokasarens. Peaknuu nonHoro
obMeHa.

15. 'maponus opranuyeckux u
HEOPraHWYECKUX COCIMHEHHIA.
16. Konrposabuas pa6ora 1 o
TeMe «TeopeTndeckue OCHOBEI
XMMUH»

JlabopaTopHble 0nbITHI.
Onpenenenne peakuuu cpepl
YHUBEPCAIbHBIM HHMKATOPOM.

XapakTepu30BaTh CBOiCTBa pasIuYHBIX
BUJIOB TUCTICPCHBIX CHUCTEM, YKa3bIBATh
IIPHYUHBI KOATyJIALUH KOJUIOUIOB U
3HQYEHUE ITOro ABJICHUS. Pemars
3a/aqy Ha IPUTOTOBJIEHHE PAacTBOpa
ONIpeJIeNIEHHON MOJIIPHOM
KOHLEHTpanuu. ['0ToBUTH pacTBOp
3aJJaHHOH MOJISPHOM KOHIIEHTpPAIHH.
OOBACHATD, TOYEMY PacTBOPHI BEIIECTB
C MOHHOU U KOBAJIEHTHOMU MOJISPHOM
CBSA3BIO IIPOBOJIAT 3JIEKTPHYECKHUH TOK.
Omnpenensts pH cpesbl ¢ OMOIIBIO
YHUBEPCAJIbHOTO MHAUKATOPA.
OO0BsCcHATH ¢ MO3uIMiIi Teopun
SNIEKTPOJIMTHYECKON JUCCOIUALINH
CYHIHOCTb XHMHUYECKUX peaKIlnii,
IIPOTEKAIOLIMX B BOAHOM Cpejie.
CocTaBnaTh NONHBIE W COKpAIIEHHBIE
VOHHBIC YPABHEHUSI peaKIuH,




I'mnpomus coneit

XapaKTEPU3YIOLUIMX OCHOBHBIE CBOHCTBA
BOKHEHIINX KJTACCOB HEOPTraHUUECKHX
coeruHeHnH. OnpeesTs peakiuio
Cpebl pacTBOpa COJIM B BOJE.
CocraBnars ypanenns peakimii
THIPOJIN3a OPraHUYECKUX U
HEOPraHWYECKUX BEIIECTB

1.5. DnexTpoxumuyeckue peakuuu (4 u)

[aneBanuyeckuii snemenr.
Onextponsl. Anon. Karon,
Akkymynstop. TormuBHbIH
SJIEMEHT. DJIEKTPOXHMHUSI.
Psn crannaprabx
SJIEKTPOIHBIX MOTEHIUAIOB.
CrannapTHble ycnoBus.
Crannaprasblii BOJOPO/IHBIH
astekTpox. Kopposus
METaJJIOB. XUMHYeCKas 1
SJIEKTPOXUMHUYECKAS
KOPpO3Hus. DIEKTPOIIN3

17. Xumugeckue ucTounukm
TOKa. Py cranmapTHbIX
9JIEKTPOJAHBIX IIOTEHIIHAJIOB.

18. Koppo3sus Metamios u eé
IPEIYNIPEKICHHUE.

19. Dnexrpomnus.

20. Pemrenue 3amau o teme:
«TeoperHueckue 0OCHOBBI XUMHHY

OObsICHATS pUHIHIT paGoOTHI
raJIbBAaHUYECKOTO 3JIEMEHTA.
O6bscHsTE, Kak yeTpoen CTaHJAPTHBIN
BOJIOPOJHBIN 371eKTpo. [Tonp30BaThes
PAZIOM CTaHIAPTHBIX IEKTPOIHBIX
NOTeHUHMANIOB. OTIMYaTh XHMHYECKYIO
KOPPO3HIO OT 3JIEKTPOXUMHYECKOI.
OOBACHATH IPUHIUIIBI 3AIUTEI
METaJTHYECKUX U3JETHH OT KOPPO3HH.
OOBsACHATH, Kakue Iponecch
IIPOHCXOJIAT Ha KAToJIe H aHOJIe pH
SJICKTPOJIM3€ PAaCIUIaBOB U PACTBOPOB
coneit. CocTaBIATH CyMMapHbie
YPaBHEHHS peakHil SJIEKTpOIH3a

2. Heoprauuueckas xumus (11 g)

2.1. Mertaisi (6 )

JIErkue u TSOKENBIE METAILTLL
Jlerkomnaskue u
TYTOIUIaBKHE METaJLIbL.
Menpb. Ilunk. Tutan.
Xpowm. XKeneso. Hukers.
ITnaruna. CrutaBel.
Jlerupyromue

no6aBku. YEpHbIe U BETHBIE
MeTaluibl. YyryH. Crams.
JlerupoBauHuble cramm

21. O6mas xapakTepucTHKa U
CIIOCOOBI TTOTYYEH s METAILIIOB.
22. O630p MeTaTHYEeCKHX
3JIEMEHTOB A- U B-rpymm.

23. Menp. [{unk. Turan. Xpom.
JKeneso, HUKeb, IIaTHHA.

24. CnnaBbl METAILIOB.

25. OKCHIBI U THAPOKCHIBI
METAJUIOB.

26. Ilpakmuyecxasn paboma 2
«Pemmenne sxcnepuMeHTATBHBIX
3aja4 1o reMe «MeTasuiby.
Hemoncrpamuu. O6pasip
METaJUIOB ¥ UX COCMHEHHIA,
criaBoB. B3aumoneiicteue
METAJIJIOB ¢ KUCIIOPOIOM,
KHCJIOTaMH, BOJOH.
HoxkasarenscTBo amdpoTepHOCTH
QJIIOMHHHUS U €T0 THAPOKCHU/IA.
Bsaumoneiicteue Meu u xenesa
C KHCIIOPOZIOM; B3aUMO/IEHCTBHE
MEJIM U JKeJle3a C KHCIIOTaMH

XapakTepu30BaTh 061IHE CBOHCTBA
METAJITIOB U Pa3bsSCHATH UX HA OCHOBE
IPEACTABICHUH O CTPOEHHH aTOMOB
METAJIJIOB, METAJLTHYECKOMN CBA3M U
METaJUIMYECKOU KPUCTAIUTMYECKOM
pemérke. Mnmoctpupopars
[IPUMEpaMH CIIOCOOBI MOy YeHH s
METaUI0B. XapaKTepH30BaTh
XHMHYECKHE CBOWCTBA METAILIOB [A—
IIA rpynm u amoMuHus, coctassTs
COOTBETCTBYIOIUE YPABHEHUSI
peakiuii. OOBIACHATE 0COOEHHOCTH
CTPOCHHS aTOMOB XHMHYECKHX
3JIEMEHTOB b-rpynn nepuoanyaeckoii
cucteMsl J[. . Menneneesa.
CocraBnare ypasHenus peakuuii,
XapaKTEPHU3YIOIHUX CBOMCTBA MeIH,
LMHKa, THTaHa, XpoMa, JKeJie3a.
IIpenckaspiBats cBoiicTBa cruiaBa, 3Has
ero cocraB. OOBACHATH, Kak
U3MEHSIOTCS CBOMCTBA OKCUIOB U
TUJIPOKCH/IOB METAJLIOB 10 NEPHOIAM U




(cepuast, comsnas). [Tonyuenue
ranpoxcunos meau (1) u xpoma
(II), oxcuma mesmw.
Bsaumoneiictere oxcrnos u
THIPOKCHIOB METAJIJIOB C
KHCITOTaMuU. J[oKa3areapcTBo
aM(OTepPHOCTH coeuHeHMI
xpoma (I1I).

A-Tpynmam nepuomnHdeckoi TaOJIUIBI.
OOBACHATE, KaK H3MEHSIOTCS CBOMCTBa
OKCHJIOB M THIPOKCHIOB XUMHYECKOTO
OJIEMEHTA C MOBBIIIEHUEM CTEIICHH
OKHCJICHHS €ro aToMa. 3amuchIBaTh B
MOJIEKYJIIPHOM M HOHHOM BHJIE
YPaBHEHHSI XUMHYECKHX peaKInii,
XapaKTEePU3YIOIUX KHUCIOTHO-
OCHOBHEIE CBOMCTBA OKCHJIOB H
THAPOKCH/IOB METAJLIOB, a TaKKe
OKCIIEPUMEHTAIBHO 10KA3LIBATH
HaJIMIue 5TUX CBOMCTB. PacmosnaBaTs
KaTHOHBI COJNEH C IIOMOIIBIO
Ka4eCTBEHHBIX PeaKIuii

2.1. Hemerasisl (5 u)

Hemeramsr. IIpocteie
BEIIECTBA — HEMETAJLIbI.
VYraepon. Kpemuuii. Asor.
®ocdop. Kucnopon. Cepa.
®rop. Xnop. Cepuas
KHCIIOTa. A30THAsI KUCIIOTA.
Bonoponusie coemunenus
HEMETAJIIOB

27. O630p HemeTamoB. CBolicTBa
U IIPUMEHEHUE BaXKHEHIITHX
HEMETaJUIOB.

28. Obmiast xapakTepucTHKa
OKCHJIOB HEMETAIIIIOB U
KHCJIOPOJICOAEPIKAIIMX KUCIIOT.
OxucnuTtenbHbIe CBONCTBA
CEPHOM M a30THOM KHCJIOT.
Bonopoznnsie coeunenns
HEMETAJLIOB.

29. I'enetnyeckas CBs3b
HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB.

30. Ilpakmuyeckas paboma 3
«Pemenne sxcrepuMeHTAIBHBIX
3ama4 mo teMe «Hemerammsiy.

31. KonTpoasHnas paéora 2 1o
TeMe «Heopranuyeckas xumusy.

JemoHcTpanmmn.

O6pa3us! HeMeTaLIoB.
Mogenu kpucrammueckux
PEIIETOK anmasa u rpadura.
[Tony4yenune ammuaka u
XJIOPOBOJIOPO/IA, PacCTBOPEHHUE
UX B BOJE, I0Ka3aTeIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB
3THX BEILIECTB.

CoxuraHue yriist u cepel B

XapaxTepr3oBath o0IIHe CBOHCTBA
HEMETaJlJIOB U Pa3biACHATH UX Ha
OCHOBE NIPE/ICTABJICHHH O CTPOCHUH
aToma.

HasbBate o6nactu npumenenus
BOKHEHIINX HEMETAJLIOB.

XapaKTepH3OBaTL CBOMCTBA BBICIIUX
OKCHIIOB HEMETAJIJIOB U
KHCJIOpOACOAepIKAINX KHCJIOT,
COCTaBJIATh YpaBHEHUS
COOTBETCTBYIOLIIUX peakuuii u
OOBSCHATE UX B CBETE IIpeCTaBICHUN
00 OKHCIIATEIbHO-BOCCTAHOBUTEIbHBIX
p€akuusax u SIEKTPOJIUTUYECKOH
JAUCCOIIMALIUH.

CocraBnaTs ypaBHeHus peaximit,
XapaKTEePU3YIOIUX OKHCIUTEIbHbIE
CBOWCTBA CEPHOM U a30THOM KHCIIOT.
XapakTepu3oBaTh U3MEHEHUE CBOMCTBR
JETYIUX BOJOPOIHBIX COETUHEHHI
HEMETAJLIOB 110 EPUOLY U A- rpynmam
NIEPUOTUYECKON CHCTEMBI.

Jloka3pIBaTh B3aUMOCBS3H
HEOPraHUYECKUX U OPTraHUYECKUX
COCIMHEHUM.

CoCTaBIIATh ypaBHEHUS XUMHYECKHX
PEAKIHiA, OTPaXKAIOIIUX B3aHMOCBS3b
HEOPraHUYECKUX M OPraHUYECKUX
BEILECTB, OOBSICHATH X HA OCHOBE




KHCIIOpozie,  ompejerneHue
XHUMHYECKUX CBOMCTB IPOIYKTOB
Cropanus. Bzaumopnetictue ¢
MEJIbIO KOHLEHTPUPOBAHHOM
CEPHOM KUCIIOTHI,
KOHIICHTPUPOBAHHOM U
pa30aBIeHHOM a30THON KHMCIOTHI

TCOPHH SJIEKTPOITUTHIECKOI
AUCCONMALIUKI M IPEJCTABICHUN 00
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
nponeccax. [Ipakruuecku
Paclio3HaBaTh BEILIECTBA ¢ TOMOIIBIO
Ka4CCTBCHHBIX peakluil Ha aHHOHB]

3. Xumns u sxusnb (3 q)

XuMuueckas
IPOMBIIIICHHOCTb.
XuUMHYeCKas TeXHOIOTUS.
Yépnas metantyprus.
JloMennas neys.
Arnomepanust. Kucnopomsrii
KoHBepTep. bezorxoanoe
IIPOU3BOJICTBO.
DKOJIOTHYECKHi
MoHUTOpUHT. [Ipesenbho
AONyCTUMBIE KOHIICHTPAIIHH

32. X¥MHS B IPOMBIILIEHHOCTH.
[IpuHIUIBL XUMHIYECKOTO
IIPOU3BOJACTBA. XUMHUKO-
TEXHOJIOTHYECKHE TPUHITHITBI
[POMBIIITIEHHOTO TTOJYYEHHUS
MeTanos. [IpousBosctso uyryna
U CTaJIH.

33. Xumus B 66ITy. XuMuyeckas
IIPOMBIIITIEHHOCTD U
OKpY’KaroIlasi cpesa.

34. WTtorosslit ypox o Kypcy
xumuu 11 kiacca.
HMemoncrpaunu. O6pasusr
CpeNCTB OBITOBOI XUMUH,
HUHCTPYKIMH 110 UX IPUMEHEHHUIO

OOBACHAT Hay4HEbIE TIPUHIIHATIBI
IIPOM3BOJICTBA HA IIPUMeEpe
IIPOU3BOJICTBA CEPHOM KHUCIIOTHL.
Ilepeuncists npuHIHIB XUMITYECKOrO
TPOH3BOJICTBA, UCTIONME3YeMbIE TIPH
IIOJTyYE€HHHU YyTyHa.

CocTaBnaTh ypaBHEeHHUS XUMITYECKUX
PCAKIHUH, IPOTEKAIOIUX TTPH
TIOJIyY€HUH YyT'yHa U CTalIH.
CoGmonars mpasuia Ge3onacuoii
PaboTEl €O cpencTBaMu GBITOBO
XUMHUH.

OOBACHATE NIPUYMHBI XUMUYECKOTO
3arpsA3HEHUS BO3/yXa, BOJOEMOB U
II0YB

COI''TACOBAHO

IIpotoxon 3acenanus IpoexTHoit
rpynibl «OCHOBHBIE aCIIEKThI
IPO(DECCHOHANBHOM eATeNbHOCTH
IeJ1arora B yCJIOBUSX CO3/JaHUs
CHCTEMBI [1€Jar OrMUECKOTO
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