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PA3JIEJ L

MJIAHUPYEMBIE PE3YJIbTATBlI YCBOEHHUSA YYEBHOI'O NPEIMETA «XUMMUSI».
(VIMMHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE).

JIuunocmHubie pe3yibmamsl OCBOSHHUS IPOrPaMMBI YIEOHOTO MPEIMETa OTPAKAOT:

1.  dopmupoBaHHE YyBCTBA TOPIOCTH 32 POCCUICKYI0 XUMHYECKYIO HAYKY.

2. BocrnuTaHue OTBETCTBEHHOE OTHOLICHHS K IPHUPOJE, OCO3HAHHE HEOOXOIMMOCTH 3allHUThI
OKpPY’KaroIel cpelbl, CTPEMIICHHE K 3J0pPOBOMY 00pa3y >KU3HH.

3. .IloarotoBka K OCO3HAHHOMY  BBIOOpDY  WHIMBHAYaJbHOW  0Opa3oBaTEJIbHOW WU
poeCCUOHATLHON TPACKTOPHH.

4.  YMeHHUe yInpaBisiTh CBOCH MI03HABATEIBHOM JEATEIbHOCTBIO.

5. Pa3BuTne roroBHOCTH K PCHICHUIO TBOPYCCKHUX 3ada4d, YMCHUSA HAXOAUTH aACKBATHLIC CIIOCOOBI
HOBEJICHUSI W B3aUMOJCWCTBUS C MApTHEpAaMU BO BpeMs Y4eOHOW W BHEy4eOHOH JesATeNbHOCTH;
CIIOCOOHOCTH OLICHUBATh HpO6JIeMHBIC CUTyallUld MW OICPAaTUBHO NPHUHUMATL OTBCTCTBCHHLIC PCIICHHA B
Pa3IMYHBIX TMPOAYKTUBHBIX BHIAX JCATENbHOCTH (yueOHas, IOMCKOBO-HUCCIIEAOBATENbCKAs, KITyOHasI,
IIPOEKTHAasA, KpYyXKKoBag U T.1.). DOpMHUpOBAHUE XHWMHUKO-IKOJIOTMYECKOM KYJIBTYpHhl, SBISIOLIEHCS
COCTaBHOM YaCThIO SKOJOTUYECKOM U OOILEH KyIbTYpbl U HAYYHOT'O MUPOBO33PCHUSL.

Memanpeomemnuie pe3yromamul OCBOSHHS IIPOTPaMMBbI y4eOHOTO IIpeIMeTa:

1. Ucnonb3oBaHHWE YMEHUIl M HAaBBIKOB pA3JIMYHBIX BHIOB II03HABATEIBbHON JEATEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHMA (CHCTEMHOMH(OPMAIMOHHBIA aHAIM3, MOJCIMPOBAHHE) JUIS
M3Y4YEHUs Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEILHOCTH.

2. Hcnomp3oBaHHME OCHOBHBIX HMHTEIUICKTYyalbHBIX OICpAlMid: aHalk3, CHHTE3, CpaBHEHHE,
0000mmeHne, cucremMaru3anus, (OpPMYITHPOBAHHE THIIOTE3, BBIIBICHUE MPUYHHHO-CIICICTBCHHBIX CBS3CH,
HOKMCK QHAJIOTOB, TOHMMAaHUE [IPOOJICMBIL.

3. YMeHwue reHepupoBaTh UICH U PaCIIPEACIIATh CPEACTBA, HEOOXOIUMBIE JUISl KX peaTr3alliu.

4.  YMmeHue u3BiIeKaTh MHOOPMAIMIO U3 PAa3IMYHBIX MCTOYHUKOB, BKIIIOYAs CPEICTBA MacCOBOM
nH(pOpMallUK, KOMIAKT-TUCKA Yy4yeOHOro Ha3zHadueHWs, pecypcbl VHTepHeTa; yMeHHE CBOOOJIHO
MOJIb30BAThCSl CIOBAPSIMH PA3JIMYHBIX TUIIOB, CIIPABOYHON JMTEPATYpOH, B TOM YHUCIE M HA DIIEKTPOHHBIX
HOCHUTEISIX; COOIOAaTh HOPMbI HH(GOPMAIIMOHHON N30UPATEIHbHOCTH, STUKH.

5. VYMeHHe mONB30BaThCA Ha TPAKTHKE OCHOBHBIMH JIOTHYECKHMH IPHEMaMH, METOAaMH
HAOJIO/ICHNUS, MOJICITUPOBAHUS, OOBSICHEHNUSI, PEIICHUS TPOOJIEM, POTHO3UPOBAHUS U JIP.

6. VYMeHHs OOBSCHATH SBIEHHS W IPOIECCHl COLMAIBHON JEHCTBUTENBHOCTH C HAYYHBIX,
COIMATBHO-(PUITOCOPCKUX TIO3UIIMN; pACCMATPUBATh WX KOMIUIEKCHO B KOHTEKCTE CJIOKHUBIIMXCS PEATH U
BO3MOJXKHBIX MIEPCIIEKTUB.

7. YMeHUs BBINOJIHATH TO3HABaTEIbHBIE U MPAKTUYCCKUC 3aJJaHU A, B TOM YHCJIC C UCIIOJIB30BAHUCM
MPOEKTHOM JIeSITETbHOCTH Ha YPOKaxX M B JIOCTYITHON COIIMAIBHOMN MPaKTHKE.

8.  YMeHwue oneHUBATh C MO3UIMHA COMMAIBHBIX HOPM COOCTBEHHBIE IMOCTYIKH U TIOCTYIKH JIPYTUX
JrO/Ieil; yMEHHE CIynaTh CoOeceTHUKa, TOHUMATh €ro TOYKY 3pEHUs, IPU3HABaTh MPaBO JAPYTOro YeIoBeKa
Ha WHOE MHEHHE.

npeomemHule pe3yibmamsi:

BLIHVCKHHK Ha 0a30BOM YPOBHC HAYUYHUTCA.

1) packpbIBaTh Ha IpUMepax pojib XMMUHU B (GOPMHUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI MUPA U B
IIPAKTUYECKOMN AESITEIbHOCTH YETI0OBEKA;

2) JEeMOHCTpPUpOBaThb Ha MpHUMEpax B3aUMOCBSI3b MEXIy XUMUEH M JPYrMMH €CTECTBEHHBIMU
HayKaMH;

3) packpbIBaTh Ha IpUMepax MOJOKEHHs TEOpUN XUMHUYECKOoTo ctpoeHust A.M. bytneposa;

noHuMaTh Qusnueckuii cmbicn Ilepuonmueckoro 3akona J[.M. MeHneneeBa M Ha €ro OCHOBE
OOBSACHSTH 3aBUCUMOCTh CBOMCTB XUMUYECKUX DJIEMEHTOB M OOPAa30BaHHBIX UMM BEILIECTB OT 3JIEKTPOHHOIO
CTPOEHMSI AaTOMOB;

4) 0OBSCHATH MPUYUHBI MHOTOOOPA3Us BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUN 00 WX COCTaBe M
CTPOCHUH;

5) NpUMEHATH MpaBUJla CUCTEMAaTHUECKONW MEXyHApOJHON HOMEHKJIATYphl KaK CPECTBA Pa3INUYCHUs
Y UJIeHTU(UKALIMY BEIIECTB 10 UX COCTABY U CTPOCHUIO;



6) COCTaBISATH MOJIEKYJSPHBIE U CTPYKTYpHbIE (DOpPMYJIBI OPraHMYECKHUX BELIECTB KaK HOCUTENEH
uHpOpMallUd O CTPOEHUM BEIIECTBA, €ro CBOMCTBAX M MNPHUHAUIEKHOCTH K OINPENEICHHOMY KIaccy
COCIMHECHM;

7) XapakTepu30BaTh OpPraHMYECKHE BEIIECTBA 10 COCTABY, CTPOCHMIO U CBOMCTBAM, YCTaHABIMBATb
MPUYMHHO-CJIC/ICTBEHHBIE CBSA3H MEX/Y JAaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

8) MpUBOIUTH IMPUMEPbl XMMHUUYECKHX pPEaKLUi, PaCKphIBAIOLIMX XapaKTEpPHbIE CBOMCTBA THIMYHBIX
MPEJCTaBUTENICH KIACCOB OPraHMYECKHUX BEIIECTB C IENbI0 UX HIECHTHU(UKAIUU U OOBSICHEHHUS O00JIACTH
IIPUMEHEHMS;

9) mporHo3upoBaTh BO3MOXKHOCTH MPOTEKAHWS XWMHUYECKUX PEaKLUWi HAa OCHOBE 3HAHUH O THIAX
XMMUYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

10) ucnonp30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XMMUYECKHX CBOMCTBAX BEIMIECTB I OE€30MACHOTO
IIPUMEHEHHMS B IPAKTUYECKOM NesATEIbHOCTH;

11) Bnagers npaBuinamu 6€30MacHOTO OOpAIIEHUs C €KUM, TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMU,
cpeAcTBaMu ObITOBOW XMMUU;

12) mnpencraBiATh IyTH pEHIEHUsS INIOOAIBHBIX MPOOJIEM, CTOSLIUX IEpPEe] YEIOBEYECTBOM:
9KOJIOTUYECKUX, YHEPT€TUUECKUX, ChIPbEBBIX, U POJIb XMMHUHU B PEIIEHUH 3TUX IPOOIIEM.

BEIYCKHHMK Ha 0a30BOM YPOBHE ITOJYYUT BO3MOKHOCTb HAYUUTHCS:

1) umIroCTpUpOBaTh HA MPUMEpaxX CTAHOBJIECHUE U IBOJIIOIUIO OPraHUYECKOW XMMHUHU KaK HAayKd Ha
Pa3IMYHBIX UCTOPUUYECKUX TAaxX €€ pa3BUTHS;

2) WCHONb30BaTh METOJBI HAYYHOTO TIO3HAHWS TIPH BBIIOJIHCHHHM TIPOCKTOB W y4eOHO-
MCCIIEIOBATENLCKUX 3a/1a4y M0 U3YYECHUIO CBOMCTB, CIIOCOOOB IMOJIYYEHUS M PACIIO3HABAHUS OPTaHUYECKUX
BCIIECTB;

3) OOBSACHATH MPUPOJY U CHOCOOBI OOpa30BaHUA XHUMHUYECKON CBSI3U: KOBAJICHTHOHN (IOJIAPHOM,
HETIOJISIPHON ), MOHHOW, METaJUTMYE€CKOM, BOJOPOJHON — C IENBI0 OMPENETCHUs XUMUYECKOW aKTHBHOCTH
BCILIECTB;

4) ycTaHaBJIMBaTh T€HETHYECKYIO CBSI3b MEXKIY KJIACCAMH OPTraHUYECKUX BEIIECTB JIJIi 0OOCHOBAHUS
MPUHUUITAATIBHON BO3MOKHOCTH MOJYUYEHUS OPTraHUYECKUX COEAMHEHUH 3aJaHHOTO COCTaBa U CTPOEHUS;

5) ycTaHaBIMBaTh B3aUMOCBSI3M MEXAY (akTaMu ¥ TEOPUEH, MPUYUHON U CIEJACTBHEM IIPU aHATIU3E
MPOOJIEMHBIX CUTYallui 1 00OCHOBAaHUH MPUHUMAEMBIX PEIICHUN HA OCHOBE XUMUYECKUX 3HAHUU.

6) TpUMEHSTh MTPaBWJIa TEXHUKH 0€30MTaCHOCTH B KAOMHETE XMMHH,

7) UCTIONB30BaTh I TO3HAHUS OKPYKAIOIIET0 MUPa Pa3NUYHBIX METOJ0B (HaOII0eHIE, U3MEPEHNUE,
OTIBIT, IKCIIEPUMEHT, MOJICTTUPOBAHUE U JIP.);

8) ImpUMEHEHWH MPAKTHUECKUX U JIa0OpAaTOPHBIX PadOT MU SKCIEPUMEHTOB Ui JO0Ka3aTelbCTBA
BBIJIBUTAEMBIX TTPEATIONOKEHH; OMMMCAaHUH PE3yJIbTaTOB ATUX padoT;

9) pacmo3HaBaTh XMMHUYECKHE BEIIECTBA 10 XapaKTEPHBIM MPU3HAKAM;

10) npoBOUTH pacdeThl HA OCHOBE YPaBHEHUI PEaKIvii, YMCHHH BBIYMCIISATH: KOJIMYECTBO BEIIECTBA,
00BEM WM Maccy MO KOJHYECTBY BEIIEeCTBA, O0BEMY WM MAacC€ PEareHTOB M MPOAYKTOB pPeaKIUu
(HaxoauTh 00BEM rasa Mo KOJWYECTBY BEIIECTBA, MAacce WM 00BEMY OJTHOTO U3 PEareHTOB WJIH MPOJTYKTOB
peaKkiun);

11) y3HaBaTh OCHOBHBIC HAIIPABJICHUS PA3BUTUS XUMHUH.

PA3JAEJ 2. COAEPKAHUE YYEBHOI'O ITPEJMETA

Pazzen 1. TEOPUTUYECKUE OCHOBBI OPTAHUYECKOM XUMMU (4u)

Tema 1. Teopust OCHOBBI OpraHM4ecKoil XxuMuu (44)

dopMHUpoBaHUE OPraHMYECKONM XUMHUHM KaK HayKu. TeopHsi CTpOEHHUS OpraHHMYeCKUX COEeIMHEHUH A.
M. byrtnepoBa. VYriepoansiii ckener. Pagukansl. OyHKIMOHAIBHBIE TPYyNIbl. ['OMOJIOTMYECKU ps.
I'omonoru. CrpykrypHas uszomepus. Homenkmnarypa. DieKTpoHHas mNpupoja XUMHUYECKUX CBs3ed B
OpraHuyYecKux coequHeHusx. Kinaccupukanus opraHMueckiux COeAMHEHUH.

Jemoncrpannu. O0pa3upl OpraHMYeCKUX BEIECTB M MaTepuayioB. MoJenn MOJeKyd OpraHMYecKHX
BEILECTB. PacTBOPUMOCTb OpPraHMYECKMX BELIECTB B BOJE M HEBOJHBIX pacrtBoputensax. Ilnasnenwue,
00yIJINBaHUE U TOPEHUE OPraHUYECKUX BEILECTB.

Obyuarowuiics 001#CeH yMemy:

OOBACHATH, MOYEMY OPraHMYECKYH0 XUMHIO BBIACIWIN B OTAEIbHBIN pazfen xumuu. [lepeuncisaTs
OCHOBHBIE IIPEANIOCBUIKM BO3ZHUKHOBEHUS TEOPUU XMMHUYECKOI0 CTpOCHUs. PaznmuyaTe TpU OCHOBHBIX THUIIA
YIJIEPOJTHOTO CKEJIeTa: Pa3BETBIEHHBIN, HEPA3BETBICHHBIM M MUKINYECKU. OnpenensiT HaIu4lue aTOMOB




yIIeposaa, BOJIOPOa U XJIOpa B OPraHMYECKUX BelecTBaX. Pa3nnyarh MOHATHS «3JEKTPOHHAS 000JI0YKa» U
«@IEeKTpoHHasi opOuTanb». M300paxaTbh AJIEKTPOHHBIE KOH(UTypaluu aTOMOB 3JEMEHTOB 1-ro u 2-ro
MEPHOJIOB C TIOMOIIBIO JJIEKTPOHHBIX U TpadUUECKUX IIEKTPOHHBIX (Gopmyl. OOBICHATH MEXaHU3M
o0Opa3oBaHMs U OCOOCHHOCTH G- U T- CBsizei. OmnpenensaTb MPUHAIEKHOCTh OPraHMYECKOro BEIIeCTBa K
TOMY WJIM HHOMY KJIACCy IO CTPYKTYPHOU (hopMyiie

Paznen 2. YIJIEBOJOPO/BI (10 u)

Tewma 2. [IpenenbHble yriaeBoaopoab! (aakaHbl) (24)

Ctpoenue ankanoB. ['omonorudeckuil psg. Homenknatypa u uzomepusi. @usnyeckue U XUMUYECKHUE
CBONCTBA ankaHoB. Peakuus 3amenienus. [lonydyenue u npuMeHeHre ankaHoB. [IoHATHE O UKITOATKAaHAX.

Jlemoncrpanuu. B3peiB cmMecu MeTaHa ¢ BO3ayXOM. OTHONIEHME QJIKAaHOB K KHUCJIOTaM, LIEI0YaM,
pacTBoOpy MepMaHraHaTa KaJius U OpOMHOM BOJIE.

JlaGopartopHble onbIThl. I3roTOBIEHUE MOIeNIel MOJIEKYIT YTIEBOIOPOAOB U TalOT€HIIPOU3BOTHBIX.

Pacuernbie 3amaun. HaxoxaeHne MONEKYISpHOH (OpPMYJIbI OPraHMYECKOro COSAUHEHHS M0 Macce
(o0BEMY) MPOAYKTOB CTOPAHHMSL.

Obyuarowuiics 0014CeH yMemn.:

OOBACHATh TMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl QllKaHOB Ha OCHOBE IPEJICTaBJICHUI 0
ruOpuau3anu opouTaneld atoma yriepojaa. M3roraBimBaTh MOAETH MOJICKYJ alKaHOB, PyKOBOJICTBYSCH
Teopuell XMMHYECKOro CTPOEHHUs opraHMYeckux BemiecTB. OTIWYaTh rOMOJIOTH OT H30MepoB. Ha3zwiBaTh
QTKaHBl 10 MEXKIAYHapoaHOW HoOMeHkiIatype. CoCTaBisSTh ypaBHCHHS XHMHUYECKUX  PEAKITHH,
XapaKTePU3YIOIINX XMMUYECKHE CBOWCTBA METaHa U €ro TOMOJIOroB. Pemarh pacyéTHbie 3a7auu Ha BBIBOJ
(hOpMyJIBI OPraHUIECKOTO BEIIECTBA

Tema 3. HenpenenbHble yriaeBoaopoas! (4 1)

Anxensl. Ctpoenue ankeHos. ['omonoruueckuii psa. Homenknarypa. M3omepus: yriepogHoi nenu,
MIOJIO)KEHUE KpAaTHOW CBSI3U, IMC-, TpaHC-U30Mepus. XHUMUYECKHE CBOICTBAa: pEaKkUMHU OKUCICHMUS,
IIpUCOeANHEHUs, nonuMepusannu. [Ipumenenne ankeHoB. Ankaguensl. CtpoeHue. CBOMCTBA, IPUMEHEHHE.
[Ipupoanslii kayuyk. Ankussl. CTpoenue aneruieHa. ['omonoru u nzomepsl. Homenknarypa. @usznueckue u
XMMHYECKHE CBOMCTBA. Peakuuu npucoequHenys u 3aMmenienus. [Ipumenenue.

Jemonctpanuu. [Tomyuenue aneruneHa kapOuaHbIM crnocoOoMm. B3aumonelicTBue areruneHa c
pacTBOpOM NepMaHraHaTa Kaiausg M OpomHOIl Bonmoil. I'openue amermnena. PasnoxeHue kaydyka Npu
HarpeBaHuU U UCIIBITAHUE IPOJYKTOB Pa3I0KEHUS.

IIpakTuyeckas pabora. [Tonydenue sTuiIeHa U U3yUEHHUE €r0 CBOMCTB.

Obyuarowuiicst 00aHCeH yMems:

OOBACHATH NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl OSTHJIEHA Ha OCHOBE MpPEJICTaBIECHUN O
ruOpuanM3aly aTOMHBIX opOuTaneit yriepoga. M3o0paxarh CTpyKTypHble (QOpPMYJIbl QJIKEHOB M HX
M30MEpOB, Ha3bIBATh AJIKEHBI 110 MEXAyHApOJHOW HOMEHKJIAType, COCTaBIATh (POPMYJIbI aJKEHOB MO HX
Ha3BaHUSIM.

CocTaBiATh ypaBHEHMsI XMMHUYECKHX DPEAKIHUM, XapaKTEpU3YIOIUX XMMHUYECKHE CBOMCTBA AJIKEHOB.
[TonmyuaTe sTHNEH. JloKa3pIBaTh HENPEAEIbHBIA XapaKTEP 3TUIIEHA C ITOMOIIBK KAYECTBEHHOW pEakIMu Ha
KpaTHble CBA3M. COCTaBIATH YypaBHEHHS XUMHUYECKHX PEAKLUH, XapakTEpU3YIOIUX HENpeAeIbHbIN
xapakTtep ankagueHoB. OOBICHATH SP-THOPUAN3AIIIO U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTUIIeHa,
Ha3bIBaTh TOMOJIOTH allETWJIEHA IO MEXIyHApOJHON HOMEHKJIAType, COCTaBJIATh YPAaBHEHUS DPEaKIUil,
XapaKTepU3yIOUINX XUMUYECKHE CBOMCTBA alleTHIIeHa

Tema 4. Apomatuueckue yrieBoJopo/ibl (apeHsl) (2 u)

Crpoenne Oenzona. M3omepus u HOMeHknaTypa. PuU3MUECKHe M XMMHYECKHE CBOWCTBa OeH3oia.
l'omonorn Oen3ona. ['eHeTwueckass CBS3b ApPOMATHYECKHX YIIJIEBOJIOPOJIOB C JPYTUMH KJIacCaMu
yTJIEBOI0PO/IOB.

Hemoncrpanuu. beH3zon kak pacTBopuTelnb, ropeHne 6eH3ona. OTHomeHne 6eH30a K OpOMHON BOJE
U pacTBOpY NepMaHranara kanus. OKUCIeHHe TOTyoIa.

Obyuarowutics 0014CeH yMemyp.

OOBACHATh JJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHWE MOJIeKyJbl Oen3oina. M3o0paxaTh
CTPYKTYpHYIO popmyiry OeH3011a IByMsI criocoOamMu.

OOBSCHATH, KaK CBOWCTBA OEH30J1a 00YCIIOBIICHBI CTPOCHUEM €ro MOJIEKYIbl. COCTaBIIATh YPaBHEHUS
peaKImii, XapaKTepU3yIOIIMX XUMHUUECKHE CBOMCTBAa OEH301a U €r0 TOMOJIOTOB



Tema 5. [IpupoaHble ICTOYHUKHU YTIIEBOJOPOIOB (2 1)

[Ipuponnsrii ra3. Hed s u HedTenpoaykTel. @usnyeckue cBoricTBa. CriocoObl mepepadoTku HEDTH.

Hemoncrpannu. O3HakoMiIeHHE ¢ 00pa3aMu IpoyKTOB HEPTEnepabOTKH.

Obyuarowuiicst 00axCeH ymemn:

XapaKkTepu30BaTh COCTAB MPUPOIHOTO I'a3a U MOMYTHBIX HE()TAHBIX ra30B.

XapakTepu3oBaTh Crioco0bl epepadoTku HepTH. OOBACHATh OTIINYME OCH3MHA MTPSIMOI IEPETOHKH OT
KPEKUHT - OCH3UHA.

Paznen 3. KUCJIOPOJJCOAEP KAIIME OPTAHUYECKWE COEJJUHEHUA (11 u)

Tema 6. Ciuptsl u dheHobl (39)

OnnoaromHble TpenenbHble cnupThl. CTpoeHHe MOieKysd, (GyHKIHOHaIbHAs rpynna. Bomoponnas
cBsi3b. M3omepus u HoMeHknaTypa. CBolicTBa MeTaHona (3TaHoNa), MOJyYeHHE U IPUMEHEHHE.
DU3MO0JIOTNYECKOE JCHCTBUE CIIUPTOB HAa OPraHU3M 4YeJ0BEKAa. MHOIrOAaTOMHBIE CIHUPTHI. DTHICHIJIUKOJb,
mmnepun. CoiicTBa, npuMmeHeHue. @enonbl. CTpoeHrne MoseKkysbl (heHona. B3anmHoe BiMsSHHE aTOMOB B
MoJiekyJie Ha npumepe (enona. CoiictBa. TokcnyHOCTh (peHONA U ero coenuHeHuid. [Ipumenenne Qenona.
I'enernueckas cnupToB U GeHoma ¢ yriaeoaoponaamu. Jemoncrpanuu. Bzaumoneiictsue dpeHona ¢ OpoMHOit
BOJIOHM U PacTBOPOM THUIPOKCHIA HATPHSI

JlaGopartopuble onbiThl. Okucinenue sTanoia okcuaom meau(Il). PactBopenue rinunepuna B Bojae u
peaknus ero ¢ ruapokcuaoM menu(Il). Xumudeckue cBoiicTBa (heHoa

Pacuernble 3aj1aun. PacyeTsl Mo XUMHUYECKUM ypaBHEHUSAM, MPU YCIOBUU YTO OJIHO U3 PEearupyrOLIHX
BEILIECTB JIaHO B U30OBITKE.

Obyuarowuiics 00adCceH ymemny.:

N3o0paxats oO0mIyt0 (GOpMYITy OJHOATOMHBIX TPEACIBHBIX CIUPTOB. OOBICHITH 00pa3oBaHHE
BOJIOPOJIHOM CBSI3U M €€ BIUsSHUE Ha (PU3ndeckue cBorcTBa cUpTOB. COCTABIATH CTPYKTYPHBIE (POPMYIIBI
CIIUPTOB U MX W30MEPOB, HA3bIBATh CIHUPTHI O MEXIYHAPOAHOH HOMEHKIAType. OOBACHATh 3aBUCHMOCTD
CBOMCTB cnupTOB OT Hanmuuusi ¢yHkiuoHaiabHoW Tpymmbl (-OH). CocraBisTh ypaBHEHHsI peakiui,
XapaKTepU3yIOINX CBOMCTBA CIIUPTOB M WX MPUMEHEHHE. XapaKTepH30BaTh (PU3UOJOTHUECKOE JCHCTBHE
MeTaHona W 93TaHona. COCTaBNATh ypaBHEHUS PEAKIHMi, XapaKTepU3YIOIIMX CBOICTBA MHOTOATOMHBIX
CIMPTOB, M TMPOBOJUTH KAUECTBEHHYIO PEAKIMI0 Ha MHOTOaTOMHBIE CcrUPTHL. OOBSCHATH 3aBUCHMOCTH
CBOUCTB (heHOJIa OT CTPOEHHSI €r0 MOJIEKYJbl, B3aMMHOE BIUSHHE aTOMOB B MOJIEKyJle Ha mpumepe (eHoa.
CocTaBnaTh ypaBHEHHUS PEAKIIUil, XapaKTepU3YIOIINX XUMUUYECKHE CBOMCTBA (heHoa

Tema 7. Anpaerujibl, K€TOHbI, KAPOOHOBBIE KUCIIOTHI (3 4)

Ansneruasl. Keronsl. Ctpoenue monekyn. @yHKIMOHanbHas Tpynmna. M3omepus u HOMEHKIATypa.
dopmanbJIeru/l U aleTaabJeru/l: CBOMCTBA, MOJIyYeHUE U IPUMEHEHHE. ALIETOH — MPEACTaBUTENb KETOHOB.
[Tpumenenne. OHOCOCTaBHBIE NpeAeIbHbIE KapOOHOBBIE KUCIOTHI. CTpoeHne MojeKky. DyHKIMOHATbHAS
rpymma. M3omepus u HomeHknatypa. CBoicTBa kapOoHOBBIX KUCIOT. [Ipumenenne. Kpatkue cBeneHus o
HenpeAeabHbIX KapOOHOBBIX KHCJIOTaxX. ['eHeTnyeckasl CBSi3b KapOOHOBBIX KHCIIOT C APYTUMH KilaccaMH
OPraHNYeCKUX COECTUHECHUH.

Jemoncrpanuu. [Tonydyenne sTanans okHMciIeHHEM 3TaHona. B3zaumoneilicTBue MertaHans (3TaHals) ¢
aMMHUa4YHBIM pacTBOpoM okcuzaa cepedpa (I) u ruapoxkcuaom mean (I1). PactBopenue B arieToHe pa3iuyHbIX
OpPraHMYECKUX BEILECTB.

Pacuernble 3amauun. OnpeseneHne MaccoBOM WM OOBEMHOM MOJMM BbIXOJa MPOAYKTa peakUuu OT
TEOPETUYECKH BO3MOYKHOTO.

[Ipaktrueckas padota «[lomyuenne u cBONCTBAa KAPOOHOBBIX KHCIOTY.

Obyuarowuiicst 00axceH ymemn.:

CoctaBnarbe ¢GopMylbl H30MEPOB W TOMOJIOTOB albJCTUIOB M Ha3bIBaTh MX IO MEXIYHAPOIHOU
HoMeHKJ1atype. OOBACHITh 3aBUCHMOCTDh CBOMCTB QJIBJIETHUIOB OT CTPOCHHS MX (PYHKIIMOHATBHOUW TPYIIIIHL
[IpoBoUTHh KaueCTBEHHBIE peaKlUMHM HA ajabAerujibl. COCTABIATh YPABHEHUS PEAKIIMM, XapaKTEPU3YIOLIUX
cBoiicTBa anbaernioB. CocTaBiaTh (POPMYIIBI U30MEPOB M TOMOJIOTOB KapOOHOBBIX KHCJIOT U Ha3bIBaTh MX
0 MEXIYHapoIHOW HOMeHKIaType. OOBSICHATh 3aBUCHMOCTh CBOWCTB KapOOHOBBIX KHCIIOT OT HAJIAYHS
¢yukuuonansHoit rpynmbl (-COOH). CocTaBnarh ypaBHEHHs pPEaKIUi, XapaKTepU3YIONIMX CBOWCTBA
KapOOHOBBIX KHUCIOT. [loimydaTh YKCYCHYIO KHCIIOTY M JOKa3bIBaTh, UYTO 3TO BELIECTBO OTHOCHUTCS K KJIAcCy
KucnoT. OTIUYaTh MypaBbUHYIO KHCIOTY OT YKCYCHOM C IIOMOIIBIO XUMHUYECKHUX PEaKIIH.

Tewma 8. Crnoxnbie d3upbl. XKupsl. (29)
XKupsr. Haxoxxnenne B npupone. Cpoiicta. [Ipumenenue. Moromue cpencrtsa. [IpaBuia 6e30macHoro
oOparieHus co cpefICTBAMU ObITOBOW XUMUHU.



JlemoHcTpanuy. PacTBOpUMOCTh JKHPOB, J10KA3aTEIbCTBO MX HENPENEIBHOIO XapaKTepa, OMBLICHHE
xupoB. CpaBHEHNE CBOMCTB MblJIa U CUHTETUYECKHUX MOIOIIUX CPEJCTB.

Obyuarowuiicst 00axCeH ymemn:
CocraBnare ypaBHeHHs peakiuii dtepudukanuu. OOBICHATH OHOJOTUYECKYIO pOJIb KHUPOB.
Coburoath nmpaBmiia 6€301acHOTO 0OpaIleHHs CO CPEICTBAME OBITOBON XUMHH

Tema 9. YrieBosbl (34)

I'moko3a. Ctpoenue wmonekynbl. CpoiictBa rioko3bl. Ilpumenenue. Caxaposa. CBoiicTBa,
npuMmeHeHne. Kpaxman u  memwnonosa  — NPeACTaBUTENM  NPUPOAHBIX — noauMmepoB.  Peaknus
NoNMKOHAcHCauu. Pusndeckue M xumudeckue cpoiicTBa. Haxoxnenue B npupone. llpumenenue.
AneraTHOE BOJIOKHO.

Hemoncrparmu. B3aumoneiicteue rimoko3sl ¢ ruapokcugom meau (II). BzaumoneiictBue ritoko3sl ¢
aMMHa4yHbIM pacTBopoM okcujaa cepebpa (I). BsaumonelictBue caxapo3pl € TMIPOKCHUAOM KaJbIHS.
BsaumoneiictBue kpaxmaina ¢ iomom. ['maponu3 kpaxmana. O3HakomiieHHE ¢ oOpa3lamMH NPUPOIHBIX H
UCKYCCTBEHHBIX BOJIOKOH.

JlaGoparopHble onbiThl. B3aumonelictBue caxapo3sl € TUAPOKCHIOM Kaiblud. IlpuroroBneHue
KpaxMaJIbHOr0 KiieiicTepa 1 B3auMmoJjieiicteue ¢ oxom. ['maponus kpaxmana. O3HakoMmiIeHHE ¢ 00pa3Lamu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH

[IpakTudeckas pabota. PemeHne sKCIEeprUMEHTAIBHBIX 3a/ad Ha IIOJYyYCHHE | PACIIO3HABAHUE
OpPTraHUYECKUX BEIICCTB.

Obyuarowuiics 0014CeH ymMemn.:

OOBACHATh OMOJOTMYECKYIO POJIb IUIFOKO3bI. [IpakThyecku noKa3biBaTh HaIWuue (PYHKIIMOHAIBHBIX
TPYII B MOJICKYJIE TIFOKO3HI.

OOBACHSTH, KaK CBOMCTBA caxapo3bl CBSA3aHbI C HATMYKMEM (DYHKIIMOHAIBHBIX IPYMI B €€ MOJICKYJIE,
U Ha3pBaTh OOJIACTH TNpPUMEHEHHUs caxaposbl. COCTaBIATh ypaBHEHUS PEAKIUH, XapaKTePU3YIOIINX
cBoiicTBa caxapo3bl. COCTaBIATH ypaBHEHUs peakUWid TUAPONIM3a Kpaxmajia U IOJUKOHJCHCAIUH
MOHOcaxapua0B. [IpoBOANTH KaUECTBEHHYIO PEaKIIUIO0 HA KpaxMaJl

Paznen 4. ASOTCOJEPXAIIIUE OPTAHUYECKHWE COEAMHEHUA (5 u)

Tema 9. AMUHBI 1 aMUHOKUCIOTHL. benku (54)

Amunbl. CtpoeHue Mosekyld. AmuHorpynna. ®Puznueckne M XHMHUYECKHME CBOWMCTBA. AHMWIIMH.
CaoiicTBa, nmpuMeHeHue. AMHMHOKUCIOTHI. M3oMepuss u HoMeHkiaTypa. CBoiicTBa. AMHMHOKHCIOTBHI Kak
amQoTepHble opraHudeckue coeannenus. [Ipumenenue.

benku — npuponnsie mnomumepbl. CoctaB u crpoeHue. dus3nueckue M XMMHUYECKHE CBOWCTBA.
IIpeBpatieHre 6€1KOB B OpraHu3Me. Y ClieXy B U3YUYEHUH U CHHTe3e OeIKOB. XMMHUS U 37J0POBbE YeJIOBEKa.
JlexapctBa. [IpoGiemsbl, cBsI3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

JemoHcTpanuu. Okpacka  TKaHM  aHWIMHOBBIM  KpacuTeneM.  Jloka3aTrenbCTBO — HaIW4us
(GyHKIMOHATIBHBIX TPYII B PACTBOPAX aMHUHOKHCIIOT.

JlaGoparopHble onbIThI [[BeTHBIE peakiiuu Ha 6enKu (OMypeToBast U KCAaHTOIMPOTENHOBAs).

Obyuarowuiicst 00axceH ymemn:

CocTaBnATh ypaBHEHMsI pEaKLIMH, XapaKTepU3YIOLIMX CBOMCTBA aMHUHOB.

OOBACHATH 3aBUCUMOCTb CBOWCTB aMMHOKHCIIOT OT CTPOEHUS UX (PyHKUIMOHANBHBIX rpynn. Ha3piBaTh
AMUHOKHCIIOTBI [0  MEXKIyHapOJHOM HOMEHKIAType W  COCTAaBJIATb  YPaBHEHUs  pEaKIuH,
XapaKTEPU3YIOIUX UX CBOMCTBA.

OOBACHATH OMOJOTMUYECKYIO pOJb OJNKOB M MX HpeBpalleHui B opraHu3me. IIpoBoauTh LBETHBIE
peakiuu Ha OeJIKHU.

OOBACHATH OMOJOTMYECKYIO POJIb HYKJIIEMHOBBIX KUCIIOT.

[Tonp30BaTbCst HMHCTPYKIMEN K JIEKAPCTBEHHBIM MperapaTamM

Paznen 5. BBICOKOMOJIEKYJIAAPHBIE COEIUHEHUA (4 u)

Tewma 10. Cunreruueckue noaumepsl (4 4)

[lonsiTHe O BBICOKOMOJIEKYJISIDHBIX — coequHeHUsiX. llomumepbl, moilydaemMble B peakIMsIX
nonuMepu3aiuu. Ctpoenue monekyin. [lommdtunen. [lomumponunen. deHondopMaibIeTHAHBIE CMOJIIBIL.
Cunrernueckue kaydyyku. CTpoeHHE, CBOWCTBA, MOJYyYE€HHE M NpuUMeHeHHe. CUHTETHYECKHUE BOJIOKHA.
Kanposn. JlaBcaH.

JemoncTpanuu. O6pasiibl m1acTMacc, CHHTETHUECKUX KayuyyKOB U CHHTETHYECKHUX BOJIOKOH.




[IpakTudeckas pabora. Pacrmo3HaBanue miacTMacc ¥ BOJOKOH.
Obyuarowuiicst O0adCeH ymemn.:

3anuchlBaTh ~ ypaBHEHHsA  peakUMid  MOIMMEpU3aluu.  3aluchiBaTh

MMOJIMKOHIEHCALIAH.

Pacno3naBarb OpraHn4C€CKUC BCHICCTBA, HCIIOJIb3Yd KAaUYCCTBCHHBLIC

peaxiuu

ypaBHEHUs

PA3JEJ 3. COAEPKAHUE YYEBHOI'O IIPEJIMETA

peakuui

Ne HanmenoBanue pasnena, TEMBI Bcero gacos
/1

1 Teopernyeckre OCHOBbI OPraHUYECKOW XUMHUH. 4y

2 YTIIeBOIOPOIBI. 10 ¢

3 Kucnopoaconep:xaiimue opraHM4ecKue COCTUHEHUA. 114

4 A30TcoJiepIKalle OpraHuYeCcKrUe BEIIeCTBA. 54

6 BricokOMONEKYISIpPHBIE COEAUHEHUS 4yq
Hroro 34 yacoB

[IpenycMoTpeHsl 2 KOHTPOJIbHBIE pa0OTHI U 4 MPaKTUYECKUE PaOOTHI.

PA3AEJI 4. KasiennapHo-TeMaTU4ecKoe IVIAHUPOBaHUE

o xumun 10 kiace (1 gac B Hemento / 34 vaca B rof)

n/n

HaumeHnoBanue pa3aciia u ypoka

KonnuectBo

qaCcoB

I[aTa IMPOBCACHUA

[To nnany

ITo
dbakTy

Pasznen 1. TEOPUTUYECKHE OCHOBBI OPTAHUYECKOM XUMHWH (44)

Tema 1. Teopus ocrogwbl opeanuyeckou xumuu (44)

1 | [Ipenmer oprannyeckoit xumuu. Teopust XUMUYIECKOTO CTPOCHUSI 1
OpPraHWYECKUX BEIIECTB.
2 | OCHOBHBIC TTOJIOKCHHS TECOPUU XUMHUIECKOTO CTPOCHHSI 1
oprannyeckux coeaquaennii A.M. bytieposa.
3 | CocrosiHue >71€KTPOHOB B aTOME. DIEKTPOHHAS IPUPO/IA 1
XUMUYECKUX CBA3EH B OPraHUYECKUX COCTUHECHUSIX.
4 | Knaccudukanys opraHn4ecKux coeIMHeHUH. 1
Paznen 2. YTJIEBOJOPO/JIbI (10 u)
Tema 2. IIpedenvuvie yenesodopoout (arkant) (2u)
5 | D7meKTpoHHOE W MPOCTPAHCTBEHHOE CTPOCHHE aJKAHOB. 1
['omos0rM ¥ N30MEpHI ATTKAHOB
6 | Meran — nmpocTelnuii mpeacTaBUTENb ATKAHOB. 1
Tema 3. HenpeesabHble YriieBoaopoas! (4 1)
7 | HempenenbHblie yrieBoaopoibl. AJKEHbBI: CTPOCHUE MOJIEKY I, 1
romoJorus u usomepus. CBOICTBa U IPUMEHEHUE
g | [Ipaktiyeckas pabora Nel «IlonmyueHne sTuieHa U OMBITHI C 1
HUM).
9 | AnkagueHsL. 1
10 AneTHiIeH U ero TOMOJIOTH. 1
Tema 4. Apomamuueckue yzinesodopoowt (apenwt) (2 u)
11 | beHsox u ero romosory. 1
12 | CsolicTBa GeH3ona 1 €ro roMoJIOroB. 1




Tema 5. Ilpupoonsie ucmounuku y2ne6000pooos (2 u)

13 | lIprpozHbie MCTOYHKUKH YrieBoa0poaoB. [lepepaboTka HepTH. 1
14 | Konrpombnas pabora Nel mo temam «Teopus XMUMHYECKOTO 1
CTPOCHHSI OPraHNYECKUX COCTMHEHUIY, « Y TIIE€BOJOPOJIBI.

Pazgen 3. KUCJIOPOJACOAEPKXAIIUE OPTAHUYECKUE COEAUMHEHMUSA (11 1)

Tema 6. Cnupmot u ¢henonwt (3u)

15 OI[HO&TOMHBIC IpCaACIIbHBIC CITUPTHI. HOHy‘ICHI/IC, XHUMHUYCCKUC 1
CBOICTBa U IMPUMCHCHUC OJJHOATOMHBIX MPCACIIbHBIX CIITMPTOB.

16 | MHoOroaroMHble COUPTHI. 1

17 | ®eHonbl 1 apoMaTHUECKHUE CIIUPTHI. 1

Tema 7. Anvoezuowt, kemomwl, Kapoonoswvie Kuciomot (3 u)

18 | KapbonusbHbie coemuHennst — aberu/bl 1 KeToHbl. CBOWCTBA 1
U IPUMEHEHUE albICTHI0B.

19 | KapOoHOBBIE KUCTOTHI. XUMHUUYECKHE CBOMCTBA M IPUMCHEHHUE 1

OJJHOOCHOBHBIX IIPCACJIbHBIX Kap6OHOBBIX KHCJIOT.

20 [ Ilpaktuueckas padora Ne2 «[lomyueHue u cBoiicTBa 1

KapOOHOBBIX KHCIIOTY.

Tema 8. Cnoycusie 3¢puput. Kupeot. (2u)

21 | Croxnbie 3pupsI. 1
29 | Kupsr. Moromme cpencraa. 1
Tema 9. Yenesoowt (3u)

23 | I'mokosa. Caxaposa. 1
24 | Kpaxwman. Lemmonosa. 1
25 | [Ipaktudeckas padora Ne3 «PemieHue sKkcCriepuMeHTATBHBIX 1

3aa4 Ha MOJIY4YCHHNEC U PACIIO3HABAHUC OPraHUYCCKUX BCIICCTB)).

Paznen 4. ASOTCOJAEPKAINME OPTAHUYECKUE COEJUHEHUSI (5 u)

Tema 9. Amunvt u amunokucnomesl. beaku (5u)

26 AMUHBI. 1
27 | AMUHOKUCIHOTEL benku. 1
28 | A3oTcoepKaniue reTeporuKINIeCKIe COSTMHCHUS. 1

HYKHGI/IHOBBIG KHCJIOTHI.

29 | Xumus u 310poBbE YEIOBEKA. 1

30 | KonTponsHas padora Ne2 mo remam «Kuciiopozacoaepxarine 1
OpPraHUYECKUe COCAMHEHHS», «A30TCOIEPKAIINE OPraHUICCKUE

COCAUHCHUA .

Paznesn 5. BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS (4 u)

Tema 10. Cunmemuueckue noaumepnt (4 u)

31 | CunreTnueckne momamepsl. KoHIEHCAIIMORHBIE TOJTMMEDBDI. 1
[IeHoruiacTsl.

32 | [Ipaktuueckas padora Ned «Pacmo3naBaHue TuIacTMace v 1
BOJIOKOHY.

33 | Oprannueckasi XuMHusi, 4€JIOBEK U IPUPOJIA. 1

34 | UTorossrit ypok mo kypcy xumuu 10 kiacca. 1







