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MOSICHUTEJbHAS 3AITICKA
(BA3OBBIl YPOBEHD)

PabGouas mporpamma no xumuu coctanieHa B cootBerctBuu ¢ ®I'OC COO (10-11
KJIaCC) Ha OCHOBE CJIEAYIOIIUX TOKYMEHTOB
1. Ilpukaz MunoOpnayku Poccum ot 17.05.2012 1. Ne 413 «O06 yTBepkaeHUH
denepalIbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTAHIAPT CPEIHETO
obmrero oopaszoBanus (10-11 kmacc)
2. OcHoBHas o6mieo0Opa3oBarenpHas mporpamm MBOY Illkomer Ne 153 r.0.
Camapa
3. ®@enepaibHbli TiepedyeHb yueOHUKOB. mpukaz Ne 345 or 28.12.2018 r.
MunucrepcTBa npocsemenus PO
4. Asrtopckas a kypca O.C. I'abpuensHa. Xumust 10-11 xmaccer: - M.: Jlpoda,
2015.-187 c.
5. Xwumusa. YueOnuk g 10 ki obmeobpaszoBarenbHbix opranm3anuii / O.C.
I"abpuensna. 2 — e uznanue, crepeorundoe — M.: Jlpoda, 2014 r, 192c.,
6. VY4yeOHUK ot 11 ki obmeoOpa3oBatenbHbix  opranuzammii /  O.C.

["abpuensnHa. 4 — e u3ganue, crepeorunHoe — M.: [Ipoda, 2017 1, 234c.,

ABTOpCKasl mporpaMMa UCIoIb3yeTcsl 0€3 N3MEHEHHIA.

PaGouass  mporpamMma  KOHKPETHU3UPYET  COJIEp)KaHHE  MPEIMETHBIX  TeM
00pa3oBaTeNbHOTO CTaHAApTa U JAeT pachpelesieHne Y4eOHBIX 4acoB MO pas3jesiam
Kypca W BKIIOYaeT B ceOs: MOSCHUTENBHYIO 3aIlUCKy, IUIAHUPYEMbIe PE3yJbTaThl
OCBOEHHUSI Y4YEOHOIro MpeaMeTa, COJAEp)KaHHE Y4eOHOro IpeaMeTa, TeMaTH4ecKoe
IUTAHUPOBaHKUE Y4eOHOTO MaTepuasa ¢ yKa3aHHeM KOJMYeCTBa YacoB, OTBOJAMMEBIX HA
OCBOEHHUE KaXJOU TEMBI.

CornacHo aeiicTByroneMy basucHoMmy yueOHOMY I1aHy padouas mporpamma ass 10-
11-x kmaccoB mpeaycMaTpuBaeT 00yuyeHUE XUMHUHM B 00beMe | "aca B HEJEN0, BCETO
68 yacos: B 10 kiacce 34 yaca B roj (1 yac B Hegemo) u B 11 knacce 34 yaca B rog (1

gac B HEAENI0). ABTOpPCKas MporpaMMma HCIONb3yeTcs 0e3 M3MEHEHHI COoAepKaHMs.



Kypc 4€Tko menuTcs Ha JaBE 4acTh: opraHumdeckyro xumuio (34 yaca) u oOIIyro
xumuio (34 gaca).

WN3ydenne xuMuu B cTapiied ImKone Ha 0a30BOM ypOBHE  HaIpaBjeHO Ha
JOCTHKECHUE CIICTYIOIIUX LeJIei:

- 0CB0€eHUe 3HAHULU O XUMHUYECKOW COCTAaBIISIIONICH €CTECTBEHHO-HAYyYHOW KapTHUHBI
MHPA, BAKHEUIITUX XUMUYECKUX TMOHATHUSIX, 3aKOHAX U TEOPHUSIX;

- osradenue yYMeHusmMu TIPUMEHATH TIOJIYYCHHBIC 3HAHUA I OOBSICHCHHUS
pPa3HOOOpa3HBIX XMMHUYECKHUX SBJICHUN M CBOMCTB BEILIECTB, OLICHKU POJIM XHUMHUU B
Pa3BUTUM COBPEMEHHBIX TEXHOJOTHIN U MOJYYEHUN HOBBIX MAaTEpPUAJIOB;

- pa3zeumue TO3HABATEIBHBIX HMHTEPECOB M HMHTEIUICKTYyaJbHBIX CHOCOOHOCTEW B
MIPOIIECCE CAMOCTOSATEIIBHOTO MPUOOPETEHUS XUMHUECKUX 3HAHUN C UCITOJIb30BaHUEM
Pa3TMYHBIX UCTOYHUKOB HH(POPMAIIMH, B TOM YHCIIC KOMITBIOTEPHBIX;

- gocnumanue yOSKICHHOCTH B MO3UTHBHON POJIM XMMHUU B KU3HU COBPEMEHHOTO
o01ecTBa, HEOOXOIMMOCTH XUMHUYECKH TPAMOTHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO
Y OKPY’KaIOILIEH Cpene;

- npumeneHue NOJYYEHHLIX 3HAHUU U YMeHutl JJIsI O€30IaCHOr0 HCIIOJIb30BAHMS
BCIIIECTB U MaTEPUAIOB B OBITY, CETLCKOM XO3SHCTBE M HA MPOU3BOJICTBE, PEIICHHUS
NPaKTUYECKUX 3aJlad B TIOBCEJHEBHOW KU3HM, MPEIYNPEKIACHUS SBJICHUH,
HAHOCSIIUX BPEJl 3J0POBBIO YEIOBEKA U OKPYIKAIOIIEH Cpejie.

OcCHOBHBIC 3a1a4M U3YUYCHUS XUMUU B LIKOJIE:

- @opmuposams 'y 0OyYalOIMMUXCSI YMEHHUS BHACTh W IIOHUMATh IIEHHOCTH
o0pa3oBaHMsI, 3HAYMMOCTh XHUMHYECKOT'O 3HAHUSA JUIS KaXJIOro dYeJoBeKa
HE3aBUCHUMO OT €ro npodeccuoHanbHON AeSTEILHOCTH;

- gdopmuposamo MpEe/ICTaBICHUS 0 XUMHYECKOM COCTaBJISIONICH
CCTECTBEHHOHAYYHON KAapTUHBI MHUpA; YMEHUS OOBSICHATH OOBEKTHI W IMPOIECCHI
OKPYKAIOIIEH IEMCTBUTEILHOCTH, UCIIOIB3YS JJIsl 3TOr0 XMMUYECKUE 3HAHUS,

- oe1adesams METOJlaMd HAyYHOTO TIO3HAHUSA JUISI OOBSICHCHHUS XHMHUYCCKHUX
SIBJICHUA W CBOWCTB BEIIECTB, OIEHKU POJM XMMHUU B DPa3BUTUU COBPEMEHHBIX

TEXHOJIOTMH U IIOJIYUYCHHH HOBBIX MATCPHUAJIOB,



- gocnumuleams yOSKJEHHOCTb B IO3UTUBHON POJIM XUMHH B KU3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOIMMOCTH TPaMOTHOTO OTHOIICHHS K CBOEMY 370pPOBBIO U
OKPYKaroUIeH Cpee;

- npumeHsAmsb TOIYYEHHbIE 3HAHMM JUIsI O€30MaCHOTO MCIOJb30BAHMS BEIIECTB U
MaTepuaioB B OBITy, CEIbCKOM XO3AHCTBE U Ha MPOU3BOJCTBE, PEUICHUS
[IPAKTUYECKUX 3a4a4 B IIOBCEIHEBHOM JKU3HHM, NPEAYNPEKICHUS SBIICHU,
HAHOCSAIINX BPEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOLIEH Cpee;

- passuéamsv TIO3HABATEIIbHBIE WHTEPECH], HHTEIUIEKTyaJIbHBIE W TBOPYECKHE
CIIOCOOHOCTH YYaIIMXCs B MPOIIECCe U3YUCHHSI MU XUMUUYECKON HAYKH U €€ BKJIaaa
B COBPEMEHHBIN HAyYHO-TEXHUYECKUI ITPOTPECC;

- ¢opmuposams BaKHEWIINE JIOTMYECKUX ONEpaluil MbIIUICHUS (aHAJIU3, CUHTES,
000011eHNe, KOHKpETU3allks, CpaBHEHHE W Jp.) B MPOIECCE MO3HAHUS CUCTEMBI
BAKHEUIIMX IIOHATHUM, 3aKOHOB M TEOPUU O COCTaBE, CTPOCHUU U CBOMCTBAX
XUMUYECKUX BELIECTB;

- oenadegamv  KIIOYEBBIMH  KOMIETEHIHMSIMH  (y4eOHO-TTO3HABATEIbHBIMH,

MH(POPMALIMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTUBHBIMH).

B paboueii mporpamme Mo XMMHH HAILUTH OTPa)KEHHE OCHOBHBIC COJIEP)KATEIbHBIC
JIMHUH:

- «Bewecmeo» — 3HaHHA O COCTaB€ U CTPOCHHUM BEUIECTB, HUX BAXKHEUIIMX
(U3HYECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOIrMYECKOM JIEHCTBHH;

- «Xumuueckaa peakuyus» — 3HaHUSA OO0 YCIOBHSX, B KOTOPBIX MPOSIBISIOTCS
XMMHYECKHE CBOMCTBA BELLIECTB, CIIOCO0AX YIPABIECHUS XUMUUECKUMHU IIPOLIECCaMU;

- «lIpumenenue eeutecme» — 3HAHUSA U ONBIT NPAKTHUYECKOM NESITEIBHOCTH C
BEIIECTBAMM, KOTOpbIE€ HamOOJee 4acTo YHMOTPeOJIAIOTCS B MOBCEIHEBHOM JKU3HH,
LIMPOKO UCHOJIB3YIOTCS B IPOMBIIUICHHOCTH, CEJIbCKOM XO351CTBE, HA TPAHCIIOPTE;

- «A361K Xumunuy — CUCTEMa BAKHEUIINX ITOHATUM XUMHUU U TEPMHUHOB, B KOTOPBIX
OHM ONMCBIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, T. €.
UX Ha3BaHUA (B TOM UHWCJI€ U TPUBUAJIBHBIC), XUMHUECKHE (OPMYIIbI U ypaBHEHUS, a
TaK)Ke MpaBHJia MepeBoja MH(GOPMALKUU C POJHOTO WIH PYCCKOTO SI3bIKa Ha S3bIK

XUMUHU U 00paTHO.



IIVIAHUPYEMBIE PE3YJIBTATBI
JlesTenbHOCTh yuHTENd B OOYYEHMM XHMHHM B CpeAHeil (IOJHOW) IIKOJIE JOJDKHA
OBITh HANpaBJIE€HA HA JOCTH)KEHHE 00YyUaIOIUMUCS CIEIYIOIINX Pe3yIbTaTOB:

JIMYHOCTHBIMM _pe3yJbTaTaMM H3ydeHus npeamera «Xummus» B 10-11 kmaccax

SIBIISTFOTCS W (13%01117 (5 YMEHHUS:
- 0CO3HaBaThb E€JIWHCTBO M II€JOCTHOCTh OKPY’KAIOIIETO MHPA, BO3MOKHOCTH €TO
MO3HABAEMOCTH W OOBSICHUMOCTHU  Ha  OCHOBE  JOCTH)KECHUH  HayKH;
- MOCTETNICHHO BBICTPAMBATh COOCTBEHHOE IIEJIOCTHOEC MHMPOBO33PEHHE: OCO3HABATh
MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpa30BaHWIO, B TOM 4YHUCIE U B paMKax
CaMOCTOSITEJIbHOW JIESITEIbHOCTH BHE ILKOJIbI; - OLICHUBATh KU3HEHHBIE CUTYalMH C
TOYKH 3peHHS Oe30macHoro ooOpa3a KHU3HM HM  COXpPaHEHUS  370pPOBBS;
- OLICHUBATh HKOJIOTUYECKUN PUCK B3aMMOOTHOIICHUN YEJIOBEKA W MPUPOJIBI;
- (hopMHpPOBATH IKOJIOTHUYECKOE MBIIIJICHUE: YMEHHUE OIICHUBAThH CBOIO JEATEIBHOCTD
W TOCTYNKUA JPYTUX JIOJIEM C TOYKH 3PEHHSI COXPAHCHMUSI OKPYXKAIOUICH Cpeabl -
rapaHTa KU3HHU U 0JIaronoyqus JIF0AeH Ha 3eMIIe.

MeTanpeaMeTHbIMHA __ pPe3yJbTATAMHU HN3yUCHUA  KypcCa «XUMHS»  SBIISIETCS

OpPMUPOBAHUE HUBEPCAITBLHBIX 4eOHBIX JIEUCTBUN YV ).
pPMHD y p y

Pecyniamuesnvie YVII:

- CaMOCTOSITENIbHO OOHapyXuBaTb U (QOpMyJIUpOBaTh Yy4eOHyH MpoOieMmy,
OTIpeNIeNsTh 1eJb yueOHoit TESITeTbHOCTH;
- BBIBUraTh BEPCUU pEUICHUs] MpOOJIEeMbl, OCO3HABaTb KOHEYHBIH pe3yJsbTar,
BbIOMpATh U3 MPENJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEJCTBA JOCTUKEHUS LEINH;
- COCTaBIATh (MHAMBHAYAJIbHO WJIM B TPYyNNeE) IJIaH pEHIeHHs MpoOJIeMBbl;
- paboTast Mo IUIaHy, CBEPSTb CBOM ACUCTBHS C LENbIO U, NMPU HEOOXOIUMOCTH,
UCITPaBJIATh OIINOKHU CaMOCTOATEIBHO;
- B JMAJOre C YYUTEIEM COBEpIICHCTBOBATh CaMOCTOSATEIbHO BbIpaOOTaHHbBIE
KpUTEPUU OLICHKH.

llo3nasamenvnovie YV

- AHAJIIM3UPOBATH, CPABHUBATD, KHaCCI/I(bHHI/IpOBaTB u O606HIaTB (baKTBI n SABJICHUA.

BrIsSBAATE IMPUYNHBI u CIICACTBUA IMPOCTBIX HBJIeHI/Iﬁ;



- OCYIIECTBIISITh CPaBHEHUE, KIacCU(PUKAIINIO, CAMOCTOSTEILHO BHIOMPAsi OCHOBAHUS
u KpUTEPUHU TUTST yKa3aHHBIX JIOTUIECKUAX oTieparui;
- CTPOUTH JIOTHYECKOE pAaCCY>KJIEHUE, BKIIOYAIOIIEEe YCTAHOBJIEHUE TPUUYUHHO-
CJI€JICTBEHHBIX CBSI3CH;
- CO3/1aBaTh CXEMATUYECKUE MOJIETU C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BEKTA;

- COCTaBJATh TE3UCHI, PA3IUYHBIC BHUILI IIAHOB (MIPOCTHIX, CIOXKHBIX W T.IL.);
- MpeoOpa3oBBIBATh HHPOPMAIIMIO U3 OJTHOTO BUJIA B IPYro# (Tabiuily B TEKCT U 1p.);
- YMETh OMPEACIATh BO3MOXXHBIC NCTOYHUKNA HEOOXOIUMBIX CBEICHUMN, TIPOU3BOIUTH
MOWCK  WH(pOpMaIuy, aHAIM3UPOBaTh M OICHHBAThL €€  JOCTOBEPHOCTD.

Kommynuxkamuenole YVII:

CaMOCTOsITETbHO OPTaHU30BBIBATH YUYEOHOE B3aUMOACHCTBHE B Tpynme (OMpeaesisaTh
oOuie 1enu, pacrnpeieisTh poJjid, I0roBapuBaThbcs APYyr C JIPYroM U T.J.).
[IpeaMeTHBIMH pe3ynbTaTaMU U3YYEHHUS IPEAMETA SBISIIOTCSA CIEAYIOIINE YMEHHUS:

- OCO3HAaHHCEC poin BCIICCTB.

OIIPpCACIIATDH POJIb Pa3INYHbIX BCIICCTB B IIpupoac u TCXHHUKC,

- OOBSACHATH pOJIb BEILIECTB B 170, KpyTrOBOpOTE;
- paccMOTpeHHe XUMHUYECKUX IIPOLIECCOB:
- IIPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOLE;

HaxoauThb 4YCPThI, CBUIACTCIbLCTBYIOIIHC 00 06IHI/IX IMPpU3HAKaxX XHMHWYCCKHUX
IIpoHcCCOB M HX Pa3JIMUUAX; - HCIIOJB30BAHUC XHMHUYCCKHX 3HAHUM B 6BITy;
- O0OBACHATH 3Ha4YCHHUC BCIICCTB B KHN3HHU u XO3S1CTBE YCJIOBCKA,

- OOBSACHATH MHDP C TOYKH 3PCHHA XUMHU:. — IICPCUUCIIATL OTIUYUTCIBHBIC CBOMCTBA

XUMHNYCCKHUX BCIICCTB,
- pas3inmdyarb OCHOBHBIC XUMHUYCCKHUEC IMpoOHCCChI;
- OIIPpCACIIATDH OCHOBHBIC KJIaCChbl HCOPIraHUYCCKHUX BCIICCTB,
- IIOHHUMATh CMBICJI XUMHUYCCKHX TCPMUHOB,

OBJIAACHHUC OCHOBAMMH MCTOJOB ITO3HAHMSA, XAPAKTCPHBIX MJId €CCTCCTBCHHBLIX HAYK;

XapaKTCPpHU30BaTb MCTOIbI XUMMHYECKOU HAYKHU (Ha6J'IIOI[CHI/IC, CpaBHCHHC,

9KCIICPUMCHT, I/I3MepeHI/Ie) u nux PpOJIb B ITIO3HaHNHN IIPpHUPOJLI;



- IIPOBOIUTE XUMHUYCCKHUC OIIBITBI M 3KCIICPUMCHTBI U 00BACHATL UX PC3YIIbTATHI,
- YMCHHC OLCHHBATH IIOBCACHUC YCJIOBCKA C TOYKH 3PCHUMA XUMHYECKOM
0e301acHOCTH I10 OTHOIICHUIO K YCJIOBCKY u IIpUpPOaAC,
- MCIIOJIb30BAaTh 3HAHHA XWUMHWH IIPpU CO6HIOI[€HI/II/I IMpaBUJI UCIIOJIb30BaAHUA OBITOBBIX
XUMHNYCCKHUX IIpCIIapaToB,

- pa3jin4daTh OIIaACHBIC 1 Oe30macHbIe BCIICCTBA.

IIpeameTHBbIE pe3yabTaThI

Ha ypoBHe cpeanero o01iero oopa3zoBanus

Buinycknux na 6azoeom ypoeme nayuumcsi:

- IIOHUMATh XMMHUYECKYI0 KAPTUHY MHUPA KaK COCTABHYIO YACTh LIEJIOCTHOW HAy4YHOU
KApTUHBI MUPA;

- pacKpblBaTh poJIb XUMHHM M XMUMHYECKOTO MPOM3BOJCTBA KaK IMPOU3BOIUTEIBHOU
CHJIBI COBPEMEHHOI'O OOLIECTBA;

- (OpMyIMpPOBaTh 3HAYEHHE XMMHHM U €€ JOCTHKEHUW I MOBCEAHEBHOW KU3HU
YeJI0BEKa,

- YCTaHABIMBATh B3aUMOCBA3b MEXIAY XUMHUEN U IPYTUMH €CTECTBEHHBIMH HayKaMH;
- (opMynHpOBaTb OCHOBHBIE TIOJIOKEHUS TEOPUH XHUMHYECKOIO CTPOEHUS
opraHudeckux coequHeHud A. M. byTiepoBa U WILIIOCTpUPOBAaTh UX IPUMEPAMHU U3
OPraHNYECKON U HEOPTaHNYECKON XUMUU;

- apryMEHTHPOBATh YHHUBEPCAIBHBIN XapaKTep XWMHUYECKUX IOHATHH, 3aKOHOB U
TEOPH JUIs1 OPraHUYECKON U HEOPraHNYECKON XUMUHU;

- (opmymupoBath llepuognueckuii 3akon [[. M. MeHneneeBa M 3aKOHOMEPHOCTH
U3MEHEHUHN B CTPOCHHUU U CBOWCTBAaX XMMHUYECKHX AJIEMEHTOB U 00pa30BaHHBIX UMHU
BelecTB Ha ocHoBe [lepwoamueckoll cucTeMbl Kak Trpaduueckoro OoToOpaskeHus
[leprognyeckoro 3akoHa;

- XapaKTepHU30BaTb S- U p-AJIEMEHTBI, 4 TAKXKE JKEJIE30 IO MUX IIOJIOKEHUIO B
[lepnognueckou cucreme 1. 1. Menneneesa;

- KJ1accu(UUUpPOBATh BUJIbI XUMUYECKOW CBSI3U M TUIBI KPUCTAJUIMYECKUX PELIETOK,
OOBSICHAT, MEXaHM3MBl HUX O00pa3oBaHWs U JOKa3blBaTh E€IUHYIO TPUPOIY

XUMHUUYECKUX CBA3EH (KOBAJICHTHOM, HOHHOW, METAJTMYECKOM, BOJIOPOIHOMN);



- OOBSICHATH NPUYMHBI MHOTOOOpa3usl BEIIECTB, UCIOJIb3Ys SIBICHUS HU30MEPHH,
TOMOJIOTHH, aJUIOTPOINH;

- KJacCU(PUIMPOBATh XUMHUYECKHE DPEAKIMH B HEOPraHUYECKOM U OpraHu4ecKou
XUMUHU 110 Pa3IMYHBIM OCHOBAHUSM U YCTAaHABIMBATH CHEUU(UKY TUIIOB PEAKIUI OT
o0111ero yepe3 0COOEHHOE K €IMHUYHOMY;

- XapaKTepu30BaTh THJIPOJIU3 KaK CIeUU(PUUHBII OOMEHHBIN MPOLECC U PaCKPbIBATH
€r0 POJIb B )KUBOM Y HEKMUBOW NPUPOJE;

- XapaKTepU30BaTh 3JIEKTPOJIU3 KaK CTIeU(PUUHBIA OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIN MPOLIECC U €T0 MPAKTHYECKOE 3HAUCHHE;

- XapakTepu30BaTh KOPPO3UI0 METAJUIOB KaK OKHCIHMTEIIbHO-BOCCTAHOBUTEIbHBIN
IPOLECC U MIpesIaraTb CocoObl 3alIUThHI OT HEE;

- KJIacCU(UIIMPOBATH HEOPTAHUYECKUE U OPTaHUYECKUE BEIIECTBA;

- XapakTepu3oBaThb OOIIME XMMHUYECKHE CBOWCTBA BaXXHEHMIIMX  KJIacCOB
HEOPraHUYECKUX U OPraHUYeCKUX COEMHEHUH B IIaHE OT OOIIEro Yepe3 0COOEHHOE
K €IUHUYHOMY;

- HUCIIOJIb30BATh 3HAKOBYIO CHUCTEMY XHMUYECKOTO SI3bIKa JJIi OTOOpa)KEHHsI COCTaBa
(XumMHuueckre GopMyJibl) U CBOMCTB (XUMUYECKHE YPABHEHNSI) BEILIECTB;

- WCIOJIb30BaTh IpaBujia U HOPMbI MEXIYHAPOJHON HOMEHKJIATYPhl JUIsl Ha3BAHMI
BellecTB Mo (opmynaM M, HaoOOPOT, Ml COCTaBJIECHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (hOpMYJI COEIMHEHU 110 UX Ha3BAHUSAM,;

- 3HaTb TpPHUBHAJIbHbIE HAa3BaHUS BaXXHEUIIMX B  OBITOBOM  OTHOIICHUHU
HEOPraHWYECKUX U OPIraHUYECKUX BEILECTB;

- XapakTepu3oBaTh CBOMCTBA, IIOJYYEHHME W  NPUMEHEHHE  BAXKHEHIINX
IpeJICTaBUTENIEH KIaCCOB OPraHMYECKUX COECTUHEHHM (aJIKaHOB, aJKEHOB, aJIKUHOB,
aJIKaIM€HOB, APOMAaTHYECKUX YTJIEBOJOPOJIOB, CIUPTOB, (EHOJOB, albJICTH/OB,
IIPENEIBHBIX OJHOOCHOBHBIX

KapOOHOBBIX  KHCIIOT, CIIOXKHBIX J(QUPOB H KHUPOB, VYIIEBOAOB, aMHHOB,
aMUHOKUCJIOT);

- YCTaHABIIMBATh 3aBUCUMOCTh 3KOHOMUKHU CTPaHbI OT 100bIYH,

TPAHCIIOPTUPOBKU U NMEPEPaOOTKH YIIIEBOJOPOIHOTO ChIPhs (HedTH



U TIPUPOIHOTO ra3a);

- DKCIIEpUMEHTAJIbHO  NOATBEPXKAAaTh COCTaB M  CBOWCTBA  BAXKHEUIIMX
IIPEJCTABUTENIEH M3YyUYECHHBIX KJIACCOB HEOPIaHMYECKUX M OPraHUYECKUX BEIIECTB C
COOJIIOJICHUEM MPaBWJI TEXHUKU O€30MacHOCTH JUisi pabOThl C XUMHUYECKUMH
BElIECTBAaMU U J1a00PaTOPHBIM 000PYI0BaHUEM;

- XapaKTEPU30BaTh CKOPOCTh XUMUYECKON PEAKLINU U €€ 3aBUCUMOCTb OT Pa3JIMYHbIX
(akTopoB;

- XapaKTepU30BaTh XUMUYECKOE PABHOBECUE U €r0 CMEIICHUE

B 3aBUCUMOCTH OT Pa3IN4HbIX (AKTOPOB;

- MPOU3BOJUTH PACUETHI 0 XUMUYECKUM (hOpMYJIaM U YPaBHEHUSIM

Ha OCHOBE KOJINYECTBEHHBIX OTHOIIECHUNA MEXKY YUACTHUKA-

MU XUMHUYECKUX PEaKIIHii;

- coOmoare MpaBuila HKOJIOTHUYECKOM O€30MacHOCTH BO B3aUMOOTHOLICHUSAX C
OKpYy’Karollel cpenoil mpu oOpalleHny ¢ XMMHUYECKUMHU BELECTBAMU, MaTepualaMu
Y IIPOLIECCAMH.

Buvinycknux na 6a3080M yposHe noayuum 803MOMCHOCHb HAYUUMbCA!

- HCIIOJIb30BaTh METOJIbl HAYYHOr'0 MMO3HAHUS MPU BBINOJHEHUH IPOEKTOB U y4eOHO-
MCCIIEOBATENBbCKUX 3a/1a4 XUMUYECKOW TEMAaTUKH;

- IPOrHO3UPOBATH CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPIraHUYECKUX

Y OPTaHUYECKHUX BEIECTB HA OCHOBE aHAJIOTHH;

- IIPOTHO3UPOBATH TEYEHHUE XMMHUYECKUX IPOLIECCOB B 3aBUCUMOCTH OT YCIIOBUM UX
MPOTEKaHMs U MpeJiaratb CrocoObl YIIPaBIeHUs STUMU MTPOLIECCAMU;

- YCTaHABJIMBATh B3AUMOCBSA3U XUMUH C NMPEIMETAMU TYMAHUTAPHOT O

UKJIA (SI3BIKOM, JINTEPATYypO, MUPOBOM XYI0)KECTBEHHOM KYJIbTYypOi);

- PacKpbIBaTh POJIb XUMUYECKIX 3HAHUU B OYAyIIeH MPaKTUYECKON NeATENbHOCTH;

- packphiBaTh pOJIb XUMHUYECKUX 3HAHUW B (HOPMHUPOBAHUM HWHIUBUIYATbHOU
00pa30BaTeNbHON TPACKTOPHUH;

- TPOTHO3UPOBATH CIIOCOOHOCTh HEOPraHWYECKUX M OPraHWYEeCKUX BEIIECTB
MPOSBIISITH OKUCIUTEIbHBIC U/WIIM BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTEIICHEH

OKHCJICHUS DJIEMEHTOB, 00pa3yIOUINX UX;



- apryMEHTHUPOBATh €JIMHCTBO MHpA BEIIECTB YCTAHOBJICHUEM T'€HETHUYCCKOW CBS3H
MEXIy HEOPTaHWYECKIUMH B OPTaHUYECKUMH BEIICCTBAMHU;

- BJIAJETh XUMHYECKUM SI3BIKOM JIJIs1 OOOTAIICHHS CIOBApHOIO 3armaca W pa3BUTHS
peun;

- XapaKTepu30BaTh CTAHOBIICHHME HAyYHOM TEOpHMM Ha TMPUMEPE OTKPBITHS
[Teprogudeckoro 3akoHa ¥ TEOPUH XUMHYECKOTO CTPOCHHUS OPTaHUYSCKHUX BEIIECTB;
- KPHUTHYECKHM OTHOCHUTBCS K TICEBIOHAYYHOW XHUMHYECKON HWH(POpMAIIHH,
MOJTy4aeMON M3 Pa3HbIX HCTOUHHUKOB;

- IOHUMATH TJIO0ATBHBIC TTPOOJIEMBI, CTOSIIINE TTIEPE]T YETTOBEUECTBOM
(9KOJIOTHUYECKHE, SHEPTETHUECKIE, CHIPHEBBIC), U TIPEIJIaraTh MyTH UX PEIICHUS.

Conep:xanue Kypca xuMuu 0a30BbIil ypoBeHnb. 10 - 11 kiaccnl

Kypc 4derko nenuTcs Ha JBE paBHbIE MO OTBEACHHOMY Ha MX U3YYEHHE BPEMEHU
YaCTH: OPraHUYECKYI0 XUMUIO U OOIIYI0 XUMHUIO.

CTpyKTypupOBaHME Kypca OPraHMYECKOM XWUMHHU OIPEICNACTCS HACEH Pa3BUTHUSA
y4YaluXxcsi HeNmpopUIbHBIX KIJIACCOB cpeAcTBaMu ydeOHoro mnpeamera. C 1elbio
YCUJIEHUST POJIM JEAyKIMU B OOyYEeHMHM XUMHUM BHadajle JalOTCAd KpaTKue
TEOPETHUYECKHE CBEACHUS O  CTPOCHWH, KiacCHUKAIIMK, HOMEHKJIATYpe
OpPraHUYECKUX BEIIECTB, 0COOCHHOCTSIX PEAKIU C UX YYACTHEM.

CdopmupoBaHHbIE TaKUM 00pa3oM TEOPETUUYECKUE 3HAHUS 3aT€M Pa3BUBAIOTCS Ha
(baKkToJOTMYECKOM  MaTepuaje TMpU PACCMOTPEHUU  KJIACCOB  OPTraHUYECKHX
coenvHeHn. B cBOIO ouepenp TakoM MOAXOJ IMO3BOJIAECT U TIIYOXKE H3Y4YUTh CAMHU
KJIACChI. Tak, OCHOBHBIE TOJOXKEHHUS TEOPUH XUMHUYECKOTO CTPOCHUSI OPraHUYECKHUX
coequHeHnii A. M. byTiepoBa 3aKkperuisitloTCS MPU H3YYEHHH YIJIEBOAOPOAOB
(aJIKaHOB, aJTKEHOB, IMEHOB, AJIKWHOB, ADEHOB) U UX MIPUPOIHBIX

HMCTOYHHUKOB (ITPUPOTHOTO Traza, HeTH W KaMEHHOTO YTJs), KUCIOPOICOACPIKAITUX
OpraHUYECKUX COETUHEHUN (CIUpPTOB, (EeHOoNMa, adbJACTUI0B, KAPOOHOBBIX KHCIIOT,
CIOXHBIX J(QHUPOB, XUPOB W YIJICBOAOB) W a30TCOJACPKAIMUX OPTaHHYCCKUX
COCIMHEHHUM (aMUHOB, aMUHOKHUCJIOT, OCJIKOB M HYKJIEMHOBBIX KHCIIOT). 3aBepIIacT

KypC OPraHMYECKOM XUMUU pa3aen « XUMHUsI U KU3HbY, T/Ie 00yJaromuecs



3HAKOMATCA C TaKMMM BaXHbIMU B MPAKTUYECKOM U OMOJIOIMYECKOM OTHOILIEHUU
BEILIECTBAMH M MaTepHallaMM, KaK IJIaCTMAacChl U BOJIOKHA, (DEpMEHTHI, BUTAMUHBI,
TOpMOHBI U JeKkapcTBa. OCHOBHBIM KpuUTepHeM OTOOpa (haKTHMUECKOro maTepuana
Kypca OpraHMYE€CKON XUMUU SBJISIETCS UJIES pealn3aliy MPAKTUKOOPUEH-
TUPOBAHHOT'O 3HAYE€HUS 00BEKTOB OPraHUYECKON XUMUU (COEAMHEHNUN U pEeaKIIii).
Wnes o Beaylen posid TEOPETUYECKUX 3HAHUM B IIPOLIECCE ITO3HAHUS MHUPA BEILIECTB
U pEaKIil cTaja OCHOBHOM W Ui KOHCTPYHMpOBaHHs Kypca oOmed xumun. Ha
OCHOBE €IUHBIX IIOHATHUM, 3aKOHOB W TEOPUH XUMUHU Yy CTApPLICKIACCHUKOB
dbopMupyeTcsi 1LEJIOCTHOE TMPEJCTABICHUE O XUMHUYECKON HayKe, O XUMHUYECKOU
KapTHUHE MUPA, KAK COCTABHOM YaCTH €JMHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

B kypce oOuieit xumMuy BHavaje yrioyOsstoTCsl U pacIIupsIFOTCS] 3HaHUS, [TOJIyYE€HHbIE
o0Oy4aromuMucss U3 Kypca OCHOBHOM IIKOJIBI, O CTPOEHHMH aToMa M BEIIeCTBa Ha
ocHoBe llepuommueckoro 3akona u Ilepuonmueckon cucremsl . M. Menneneena,
oOLIMX CBOMCTBaX KJIACCOB OPraHUYECKUX M HEOPraHUYECKUX COEIMHEHUH (KUCIOT,
OCHOBaHMWH, aM(OTEpHBIX COCAWMHCHUI) B CBETE TEOPUU DIICKTPOITUTHICCKOM
nuccouunanuu. Jlanee paccmaTpuBaeTcs KiacCU(pUKaLUs XUMHUYECKUX pEakUuil B
OpPraHMYECKOM W HEOPraHMYECKOW XUMHUHU. 3aBEpIIACT KypC 3HAKOMCTBO
CTapUIEKJIIACCHUKOB C MEPCIIEKTUBAMU

Pa3BUTHSL XUMUYECKONW HAYKU U XUMUYECKOIO MPOU3BOJICTBA, C MPOOIEMaMU OXPaHbI

Oprnca}omeﬁ CpCabl OT XUMHUYCCKOT'O 3arpA3HCHUA U ITYTAMHA UX PCIICHMUS.



COAEPKAHUE YYEBHOTI'O ITPEAMETA

(xumust 10 kmacc 6a30BBIN YPOBEHB).

BBenenue (2 yaca).

[IpenmeT opraHndecKkor XUMUA. MeCcTO U 3HaYEHHE OPTraHUYECKON XMMHUU B CHCTEME
€CTECTBEHHBIX HayK. BaneHTHOCTh. Xumuueckoe cTpoeHre. OCHOBHBIE MOJIOKEHUS
TEOPUM CTPOCHUSI OPTaHMYECKUX COCIUHEHUU. Yenepoowsiii cxenem opeanuueckoll
MOJIEKYbl.

Kpamnocms xumuueckoii ceazu. Izomepus U U30MepBHI.

I'naBa 1. YriieBoaopoabl 1 MX NPUPOJIHbIE HCTOYHHUKH (9 4acoB).

Ankanwpl. 1IpupoaHbIA Ta3, €ro cCOCTaB U NPUMEHEHHE KaK MCTOYHWKA DHEPTUU U
XUMHYECKOTO ChIPbA. | 'OMOJIOTHYECKU psii IPEAEIbHBIX YTIIeBOA0OPOa0B. M3oMepus
Y HOMEHKJIaTypa aJKaHOB.

Meran u »TaH Kak mnpeiacraButrenu ankaHoB. CBoiicTBa (ropeHue, peakiuu
3aMelIeHMs], MUPOJIU3, eruapupoBanue). [I[pumenenue.

Kpexune u usomepuzayus ankanos. Ankunvhsle paouxansl. Mexanusm
C80000HOPAOUKATLHO20 2AJI02EHUPOBAHUS ATIKAHOB.

AnKenbl. OTWIEH KaKk MPEACTABUTENb alkeHOB. [lomydenume HSTuneHa B
MPOMBINICHHOCTH (JIEeTUApUpOBaHUE dTaHAa) W B Jaboparopuu (Aeruaparamus
sraHona). CBoiicTBa (ropeHue, OpOMHUpPOBAaHME, THUApPATALMS, TOJIUMEPU3ALINS,
okucaenue pactBopoM KMnO4) u npumenenue stuineHa. llonustunen. Ilponunen.
Cmepeopecynsprnocms noaumepa. OCHOBHbBIE MIOHITUS XUMHUH BBICOKOMOJIEKYIISIPHBIX
coeauHeHu. Peakunu noivuMepu3annm.
Jluenst. bytaaneH u U30NpEH KaK MPEICTAaBUTENN TUEHOB. Peakunu nprcoe uHeHus
C  y4YaCTHEM  COMNpPSDKEHHBIX  JUEHOB  (OpoMHMpoOBaHUE,  MOJMMEpHU3AIIMS,
2UOPO2alo2eHUPOBaAHUE, 2UOPUPOBAHUE).

HarypanbHblii 1 cuHTETHUECKHUM KayuyKu. Pe3nHa.

Ankunpl. AUETWIEH KakK IpeACTaBUTENb ankuHOB. llomydyeHume anerunena
KapOUIHBIM W METaHOBBIM criocoOamu. [lonyuenue rkapbuoa xanvyus. CBOWCTBA

(I‘OpCHI/IC, 6pOMI/IpOBaHI/I€, ruaparanus, TpI/IMCpI/IBaI_II/IH) " IIPUMCHCHHUC allCTHUJICHA.



Apensl. benzon xak mpenctaButellb apeHOB. CogpemenHvle NpeocmasieHus o
cmpoeHnuu 6enzona. CBoiicTBa OeH3o1a (ropeHne, HUTPOBaHUE, OPOMUPOBAHUE) U €TO
MIPUMEHEHHUE.

Hegpmv u cnocoovt eé nepepabomku. CoctaB HedTu. Ilepepaborka HeTH:
NepPEeroHKa M KPEeKUHr. Pugopmune HuzKocopmuvix nHegpmenpodykmos. llonamue 06
OKMAHOBOM HUC]Le.

I'naBa 2. Kuciiopox — u a3orcojep:kamige OpPraHu4vecKue COeJMHEHUS M HUX
NpupoaHbIe UCTOYHUKH (17 yacos).

Cnupmoei. MeTaHOJ W 9TaHON KaK MPEICTaBUTEIN NPEACIbHBIX OJHOATOMHBIX
criuptoB. CBoMCTBa 3TaHONAa (TOpPEHUE, OKHUCICHUE B albJCTH], JCTuapaTaius).
[Tonyuenue (6pooicenuem 2noko3vl U TUAPATALIMEH ITHIICHA) U IPUMEHEHHE 3TaHOJIA.
Imunenenuxons. I'TUUEPUH Kak €1lle OJUH MPEJCTABUTEIb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peaklisi HA MHOTOATOMHBIE CITHPTHI.

®enon. llomyuenune ¢eHonma u3 KaMeHHOro yrig. KaMeHHbIH yroiab U €ro
ucnoib3oBaHue. KoOKcoBaHME  KaMEHHOTO  YIJIs,  BaXHEWINHME  MPOIYKTHI
KOKCOXMMHUYECKOTO MPOU3BOACTBA. B3anmMHOe BIMsIHME aTOMOB B MoJieKyJje ¢eHoa
(B3ammojielicTBUe ¢ OpOMHOM BOMOM W THApPOKCHAOM HaTpus). [lomydenue wu
npuMeHeHue GeHoa.

Anvoezudvl. Dopmanbleru U aleTalbIeru] KakK IMPEICTaBUTENN AJIbJIETU]IOB.
Ilonamue o kemonax. CBONCTBA (peakiysi OKUCIECHUS B KUCJIOTY U BOCCTAHOBJICHUS B
CIIUPT, peakiusl TMOJMUKOHACHCAMK dopmManpaeruaa ¢ ¢enosnom). Ilomydenue
(OKHCIIGHHEeM CIHUPTOB) M TpUMEHeHHe (Qopmanbaeruja ¢ aleTalbJIeruia.
denonopopmMalnbieTuIHbIE MJ1aCTMACCHI. Tepmonnacmuunocmso u
MepmMopeaKxmusHOCHb.

Kapoonoevie Kucnomwl. YKCyCHash KHCIOTAa KakK TMPEACTABUTENb NPEACIbHBIX
OJIHOOCHOBHBIX ~ KapOOHOBBIX  KHCJIOT.  CBOWCTBAa  yKCYCHOM  KHCIIOTHI
(B3auMOACICTBHE C METaulaMH, OKCHUIaMU METaUIOB, THAPOKCHUIAMU METAIJIOB U
coyisiMu; peakius srepudukanyn). [[pumeHeHrne ykCyCHOM KUCTOTHI.

Cnooxcruvie r¢pupor u scupsl. Cnoxsbie dPUpbl KaK TPOIYKTH B3aUMOJCUCTBUS

KHUCJIOT CO CIOUpTaMU. 3HAYEHHUE CJOXHBIX 3(DUPOB B MPUPOJE M KU3HHU UEIOBEKA.



OmoenvHble npedcmagument KUCIOM UHO20 CMPOEHUA: OJIeUHO8AS, JUHONe8As,
JIUHOTIEHO8As, AKPUNOBAsl, waeenesas, OeH30UHA.

JKupsl kak cj0kHbIE 2PUPHI TIUIEPUHA U )KUPHBIX KAPOOHOBBIX

KHUCJIOT. PacTUTENnbHBIE U JKUBOTHBIE )KUPBIL, X COCTaB. | naponus

WM OMBUICHHE KUPOB. Mbina. Cunmemuyeckue moloujue cpedcmea

(CMC). lIpumeHeHue KUPOB. 3ameHa Hcupos 8 mexHuke Henuujeabim

CbIPbEM.

Yeneeoow. 1lonarue o6 yrineBomax. I'roko3a Kak IMpencTaBUTENb MOHOCAaXapuIOB.
[lonsiTue 0 NBOWCTBEHHOW (PYHKIMM OPraHUYECKOrO COCAWHEHHUS Ha TMpUMEpPE
CBOWCTB TJIFOKO3bI KaK ajpJerujia U MHOTOATOMHOIO CHUPTAa - aJbJIECTUAOCIUPTA.
bpoxeHne rroKo3bl. 3HaYEHHE U MPUMEHEHUE TIIOKO3bl. Dpykmosa Kaxk usomep
2NIIOKO3bL.

Caxapo3a Kak MpeAcTaBuTeNb AUcaxapuaoB. [Ipouzeoocmeo caxapa.

Kpaxmai u nemnono3a Kak npeicTaBUTENU MOJINCaXxapHIoB.

CpaBHEHHE UX CBOWCTB U OHOIOTHYEcKast poiib. [[puMeHeHne 3TuX Mmonmucaxapuaos.
Amunbl. MeTunamMuH Kak MpeacTaBUTENb aludaTUYEeCKUX aMUHOB U aHWUJIMH - Kak
apomatudyecknx. OCHOBHOCTb aMHHOB B CpPAaBHEHUU C OCHOBHBIMHM CBOWCTBaMH
aMMHuaka. AHWJIIMH W €ro CBOMCTBa (B3aMMOJEHCTBHE C COJITHOM KHCIOTOH U
OpOMHOI BOJIOK).

Bzaumnoe enusnue amomos 6 monexkynax opeanuyeckux coeoOuHeHuil Ha npumepe
anununa. [lonyuenne anununa o peakunu H. H. 3ununa. [Ipumenenne anunmHa.
Amunokucnomst. I'TMIYH 1 aTaHUH KaK MPEACTABUTENN IPUPOIHBIX aMHUHOKHCIIOT.
CBoiicTBA  aMHUHOKHCJIOT Kak  aM(OTEpHBIX  OpPraHMYECKHX  COEAMHEHUHU
(B3ammopeiicTBUE C IeNoYyaMH H - KucloTtaMu). OcobenHocmu  ouccoyuayuu
AMUHOKUCTIOM 8  600HbIX pacmeopax. bunonspuvie uomnsi. OOpa3zoBaHuE
MOJIMNENTUIOB. AMUHOKAIPOHOBAasl KHUCIOTAa KakK MPEACTABUTENIb CHUHTETUYECKHUX
aMUHOKHUCHOT. [IOHATHME O CHHTETHYECKMX BOJIOKHAX Ha IIPUMEpEe KallpoHa.
Amunokucnomul 6 npupooe, ux ouonocuueckas poas. Hezamenumvie

AMUHOKUCIOMmMBbI.



benku. benxu xak nonunentuibl. CTpykTypa 6€nKoBbIX MoJieKys1. CBoicTBa OEIKOB
(ropenwe, THAPONH3, IIBETHBIC PEaKIyK). bromornyeckas poyib OEIKOB.
Hykneunoswle kucaomel. HyknenHOBbIE KUCIOTHI KaK MOJUHYKIEOTHbl. CTpoeHue
Hykineotnga. PHK wm JIHK B cpaBHenun. X posb B XpaHeHHMM U Iiepenaye
HacyencTBeHHOU nHopmanuu. [lonamue o 2eHHOU UHICEHEPUU U OUOMEXHONO02UL.
I'enemuueckaa ceazp meicoy Kaaccamu oOp2anuyeckux coeounenuu. Ilonstue o
TCHETUYECKOM CBSI3M U TCHETUICCKUX PAIAX.

XuMHuA U KU3Hb

Ilhacmmaccor u 6onoxkna. Ilonumepuzanyss U MONMKOHACHCAIMS KaK CIIOCOOBI
MOJIYYEHUS] CUHTETUYECKUX BBICOKOMOJICKYJISIpHBIX coeauHeHui. [lomydenue
HCKYCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX COCIMHEHUM XMUMHYECKOW MOAM(pUKAIMEH
NPUPOJHBIX MOJUMEpoB. CTpoeHUE MNOJUMEPOB: JUMHEUHOE, MPOCTPAHCTBEHHOE,
ceTyaroe.

[Tonsitue o miactMaccax. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIC TOJIUMEPHI.
OTnenbHBIE TIPEACTABUTEIM CHUHTETHYECKUX M HCKYCCTBEHHBIX  ITOJIMMEPOB:
dbenonodopmanbaeTuIHbIe CMOJIBI, TOJIUBUHWIXIOPUI, Te(IIOH, LEITYTOUI.
[TonsTHE O XUMUYECKUX BOJOKHAX. HaTypaabHbIe, CHHTETHUECKUE U HCKYCCTBEHHBIC
BoslokHa. Kmaccudukanus w OTIAENbHBIC TPEACTABUTENN XHMHUYECKHUX BOJIOKOH:
alieTaTHOE (TpUALICTATHBIM IIEJIK) U  BUCKO3HOE, GUHUIXIOPUOHOe (XJI0pUH),
noIUHUMpPUILHOE (HUMPOH), NOAUAMUOHOE (KANPOH, HAUIOH), NoaudgupHoe (1agcan).
@Depmenmpr. DepMeHTH KaK OHOJIOTMUECKHE KAaTalM3aTOpPhl OEIKOBOW MPUPOJIBIL.
[Tonsitue o pH cpeapl. OCOOEHHOCTH CTPOCHHSI U CBOMCTB (CEJIIEKTUBHOCTH U
3¢ (HEeKTUBHOCTD, 3aBUCUMOCTh JEHCTBHUS OT Temmeparypsl U pH cpeasl pactBopa)
(dbepMEHTOB IO CPaBHEHUIO C HEOPTAHMUECKUMU KaTaiu3atopamu. Ponb ¢hepmMeHTOB B
KUZHEJEATETbHOCTU KUBBIX OPTaHU3MOB U MPOU3BOCTBE.

Bumamunwpr. llonstue o BuTamMuHax. BuJbl BUTAaMHUHHON HEJOCTATOYHOCTH.
Knaccudukanus ButamuaoB. Butamun C Kak mpeaCTaBUTENTh BOJIOPACTBOPHUMBIX
BUTAaMHHOB U BUTAMHH A Kak MPeJACTaBUTEh JKHPOPACTBOPUMBIX BUTAMHHOB.
I'opmonel. TloHsTHE O TOpPMOHAaxX Kak OHOJIOTMUECKM AaKTHUBHBIX BEIECTBAX,

BBIIIOJIHAOIMIUX  SHAOKPHUHHYIO  PEryJLIOUI0  JKU3HCACATCIBbHOCTH  OPraHU3MOB.



Baxneiiimne cBoiicTBa TOPMOHOB: BbICOKas (pU3MOJOTMYECKass aKTUBHOCTD,
JUCTAaHIMOHHOE JecTBUE, ObICTpoe paspylmieHue B TKaHiIX. OTaenbHbIe
IIPEICTABUTENIA TOPMOHOB:

WHCYTMH u azapeHanuH. [Ipodunaktuka caxapuoro muabera. [lowamue o
CMePOUOHbIX 20PMOHAX HA NpUMepe NOJIOBbIX 2OPMOHOS.

Jlekapcmea. JlekapcTBeHHass XUMHS: OT (apMakoTepanuu 1O XUMHOTEPANHH.
AHTHOMOTHKY U AucOakTepro3. HapkoTtuueckue BemectBa. Hapkomanus, 0opbda c
HEel U npoQuIaKkTHKA.

Pemenne 3agau mo opraHmdeckod xumuu. Perienue 3amad Ha BBIBOA (OPMYIIBI
OPraHUYECKUX BEIIECTB MO MPOAYKTAM CTOPAHUSA YU MACCOBBIM JIOJISIM JIEMEHTOB.
JemoncTpanuu. IlnaBnenue, oOyriavMBaHUE W TOPEHUE OPraHUYECKHUX BELLIECTB.
Mopenu MOJIEKYJI TPEACTABUTENEN PA3IMYHBIX KJIACCOB OPTaHMYECKUX COCIUHEHUU.
['openue MeraHa, 3TWiIeHa, aneTwieHa. OTHOLIEHUE METAaHA, 3THIICHA, alleTWICHA U
OeH30Ja K pacTBOpaM IepMaHraHaTta Kajuus U OpomHoil Boje. Ilomyuenue sTuiena
peakuuen JAeruApaTalliil dTaHOJNa, aleTWieHa TUAPOIU30M KapOuaa KambIusl.
Pasnoxenue kaydyka Ipu HarpeBaHUM, HUCIBITAHME NPOAYKTOB pA3JIOKEHUsA Ha
HernpenenbHocTh. Komnekuus o0pa3non

HepTH W He(PTEmpOayKTOB, KAMEHHOTO YISl M MPOIYKTOB KOKCOXHMHUYECKOTO
npousBoacTBa. OKHUCIEHME cIOHUpTa B anpleruja. KadecTBeHHbIE peakuuu Ha
MHOTOaTOMHBIE CIIUPTHL. PacTBOpUMOCTh (peHOTIa B BOJIE IPU OOBIYHOM TeMIIepaType
u npu HarpeBaHuu. KadecTBeHHble peakuuu Ha (eHois. Peaxkuus «cepeOpsHOro
3epKajia» albJACTUI0B U TIIIOKO3bl. OKHUCIIEHNE aJbJETHIOB U IVIFOKO3bl B KUCIOTY C
nomompto ruapokcuna meau (II). KauectBennas peakuusa Ha kpaxmai. Kosmexums
3pupHbix Macen. Komnekuuss rutactMace M u3nenuit w3 Hux. Komekuws
VCKYCCTBEHHBIX BOJIOKOH W M3J€IUN U3 HUX. B3anmonelicTBre aMMyaKka v aHWINHA C
COJITHOM KHclIoTOM. Peakius anunmHa ¢ OpoMHOM BoAoi. Jloka3aTenbCTBO HATUYMS
(YHKIHMOHAIBHBIX TPYNIl B pacTBOpax aMHHOKHUCIOT. PacTBOpeHHME M OCaKJIEHUE
oenkoB. L{BeTHbIEe peakunu 0enKoB. ['opeHre NTHYbEro

nepa u mepctaHod HuTu. Mogens monekynsl JJTHK. Ilepexonsl: a3TaHON — 3TUIIEH —

ATUJICHTJIMKOIb — ATUIEHMKOIAT Mmeau (II); staHonm — »TaHamb — 3TaHOBas



kucinora. Kosulekuusl IiacTMacc, CHUHTETHYECKMX BOJOKOH WM W3JACIHN W3 HHX.
Pa3znoxxeHue mnepokcuaa BOAOpOJa KaTaaa3ol ChIPOro Msica U ChIpOro KapTodens.
Komnexuus CMC, coaepsxkamux 3H3uMbI. McnibiTanue cpeasl pactBopa CMC
UHANKATOpHOU Oymaroil. Komneknus BUTAaMUHHBIX TpemnapaToB. VcmbiTaHue Cpessl
pacTBOpa acKOpOMHOBOW KHCJIOTHI MHJIUKATOPHOW Oymaroil. McrbiTaHue anteyHoro
npenapara UHCYJIMHA Ha OeJIOK.

JlabopatopHbie onbIThl. l3rotoBneHue Mopaeneld MOJIEKYJ OPraHHUYECKUX
coenuHeHn. O3HAKOMJICHUE C KOJUICKIHMEH 00pa3lioB HEPTH, KAMEHHOTO YIS |
MPOAYKTOB UX nepepadboTku. OOHapyKeHHE B KEPOCUHE HEMPEACIbHBIX COCTUHCHUM.
O3HakKOMJICHHE C KOJUICKIIMEH KaydyKoB M oOpaslamMu W3ACIUA W3 PE3UHBL
PactBopenue rnuiepuHa B Bojae W B3aumojelctBue ¢ ruapokcugom menu (I1).
CBolicTBa YKCYCHOW KHCIIOTBI, OOIIMHME CO CBOWCTBAMH MHHEPAJIbHBIX KHCIIOT.
Jloka3aTenbCTBO HENPENEIbHOrO XapakTepa KHUAKOro Kupa. B3aumojneilicTBue
TJIFOKO3bI M caxapo3bl ¢ ruapokcuiom meau (11). KauectBenHas peakiust Ha Kpaxmadl.
O3HakoOMJIEHHE C KOJUIEKIIMEN IDIacTMacc M m3aeaud u3 HuxX. O3HakoOMIJIEHHE C
KOJUICKIIMEN HCKYCCTBEHHBIX BOJIOKOH W W3JeNui U3 HUX. PacTBopeHue OenkoB B
Boje. OOHapyxkeHue OelkoB B  MoJioke. (O3HAaKOMIIGHHME C  KOJUICKIIUEH
CUHTETUUYCCKMX BOJIOKOH M H3Jeauii u3 Hux. O3HakomieHue ¢ kojuiekmnuein CMC,
COJIEpIKAIINX PH3UMBI. VcnibITanue cpeapl pacTBopa

CMC wuHgukatopHOW Oymaroil. (O3HAKOMJICHHE C KOJIJICKIIMEH BHUTAMHHOB.
HcnbrTanue cpeqipl pacTBOpa aCKOPOMHOBOM KUCIOTH MHANKATOPHON OyMaroil.
IIpakTnueckas padora Ne 1. PemieHre SKClIEpUMEHTAIBHBIX 3a7a4

Ha UACHTHU(UKAINIO OPTaHUIECKUX COCTUHEHUH.

I'naBa 3. UckyccTBeHHbIE M CHHTETHYECKHE MOJUMeEPHI (5 4acoB).

OOmue MOHSTUS XUMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, CpEIHsIsl MOJIEKyJsipHass Macca. [lmacTMacchl: MOJTUATHIIEH,
MOJIUITPOITHIICH.

[Ipobnema cuHTE3a Kayuyyka. byraameHoBblii kaydyk. [IpumeHeHue mimactmacc,
KayuyyKoB. CHHTETHYECKOE BOJIOKHO JIABCaH.

IIpakTnyeckas padora Ne 2. Pacnio3HaBaHu€ IJI1aCTMAcC U BOJIOKOH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC (6a30Bblii ypOBEHbB)

TEMa KOJIMYEeCTBO 4YaCOB
1O IJIAHY Ha

CaMOCTOAITe/IbHOE
U3y4eHHue

BBenenue 2

I'maBa 1. VYrneBogopoasl u ux |9

MIPUPOJHBIC UCTOYHUKH.

I'maBa 2. Kucmopom - u|l17

a30TcojepKaIme OpraHuYecKue

COCMHEHU W  UX  IPUPOJHBIC

WCTOYHUKH.

I'maBa 3.  HckyccTBeHHblE U |5

CHUHTCTHYCCKHC ITOJINMCPHI.

IloBTOpEeHME

MecTo npeamMerTra B y‘leﬁHOM IIaHEe
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COAEPKAHUE YYEBHOTI'O ITPEAMETA

(xumust 11 knacc 6a30BbIN yPOBEHB).

IHoBTOpeHnue (1 yac).

I'nmaBa 1. Crpoenue atoma u nepuoanyeckuii 3akon Jl. 1. Menneneesa (2 uaca).
OCHOBHBIE CBEJCHHUSI O CTPOCHUU aToMa. SIpo: MPOTOHBI U HEUTPOHBI. M30TOMBIL
OnekTpoHHass 00004Yka. DHEpreTU4yeckuil ypoBeHb. (COOEHHOCTH CTPOCHHUS
AIIEKTPOHHBIX 000J0YEK aTOMOB JIEMEHTOB 4-r0 W 5-ro NepHOJ0B MEPUOANYECKON
cuctemsl JI. 1. MenpeneeBa (nmepexoaHsix nemMeHToB). [lonstre 00 opouTaisix. s- u
p-opOuTanu. ODJNEKTPOHHbIE KOHPUTYpallMM aTOMOB XUMHUYECKHUX JJIEMEHTOB.
[Tepunonnueckuii 3axkoH J[. M. MenneneeBa B CBETE€ y4E€HHS O CTPOCHUU aTOMA.
OtkpoiTue /. 1. MeHaeneeBbIM NEPUOANYECKOTO 3aKoHa. [lepuoandeckas cucrema
xumuueckux anemeHtoB JI. WM. MenneneeBa — rpaduueckoe OTOOpakeHHUE
IIEPUOIUYECKOT0 3aKOHA. DU3HMYECKUU CMBICH IIOPSAIKOBOIO HOMEpa 3IJIEMEHTA,
HOMEpA IEpUOJIa U HOMEpa rpylnbl. BaneHTHbIe 31eKTpOHbL. [IprunHbBl M3MEHEHUS
CBOWCTB 3JIEMEHTOB B MEpHOJiax U Tpymmnax (TJaBHbIX noarpymnmax). [lomoxxeHue
BOJOpOJa B TMEPUOJMYECKON cHUCTEME. 3HAYEHUE TMEPUOJMYECKOTO 3aKOHAa H
MEPUOJIMYECKON CUCTEMBI XUMUYECKUX deMeHTOB JI. 1. MenneneeBa miis pa3BUTUA
HAYKd W TIOHHUMAaHUs XHMWYECKOM KapTuHbl mupa. JlemoHcTpauuu. Paznnunbie
dbopmbl epuoauueckoit cucteMbl 3nemeHToB JI. M. MennaeneeBa. JlabopaTopHbIii
onbIT. 1. KoHCTpynpoBaHuE NEPUOAMYECKON TaONMIBI 3JIEMEHTOB C MOMOUIBIO
VICIIOJIB30BaHUsI KApTOYEK.

I'naBa 2. Ctpoenue BemiecTBa (13 yacos).

Nonnast xumuueckas cBsizb. Katuonsl u anunonsl. Knaccudukanus nonos. MoHHbie
KpUCTAJNINYECKue pemeTkd. CBONCTBA BEHIECTB C ATUM THUIOM KPUCTAUIMYECKUX
pemerok. KoBaseHTHAass XuMH4YeCKasl CBA3b. DJIEKTPOOTPULIATENBHOCT. [lonspHas u
HENOJIsIpHAasi KOBAJICHTHbIE CBs3U. Jumonb. IlOJMApHOCTE CBSI3M M IOJSPHOCTH
Mosiekynbl. OOMEHHBIM W JIOHOPHO-AaKIIENTOPHBIA MEXaHU3MBl 00pa30BaHUs
KOBAJICHTHOW CBSI3U. MOJIEKYJISIpHBIE M ATOMHBIC KPUCTAUIMYECKUE PEIICTKH.
CBoiicTBa BELIECTB C 3TUMHU THUMAMHU KPUCTAJUIMYECKUX PELIETOK. MeTraminueckas

XuMHYecKas CBI3b. OcoOeHHOCTH CTPOCHUSA AaTOMOB MCTAJIJIOB. Merannuueckas



XUMHUYECKas CBA3b U METAINIMYECKAsl KpUCTaInyecKas pemerka. CBOMCTBA BEILIECTB
C ATUM THUIIOM CBA3U. Bojopoanas Xumuueckas CBs3b. MeEXMOJNEKYJIIpHas H
BHYTPUMOJIEKYJISIDHAs: BOJOPOJHAsl CBsA3b. 3HAYEHHE BOJOPOJHOM CBA3U JUIA
opraHm3aiu cTpyktyp OmomonmmepoB. [lomumepsl. [ImacTmaccsl: TepMOMIIACTHL U
pEeaKkToIIacTel, HMX MNPEICTABUTEIM W NpUMEHEHHE. BojokHa: mnpupoaHbie
(pacTUTENbHBIE U KUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHBIE U CUHTETUYECKHUE), UX
NMpEeJACTAaBUTEIM U TNpuUMEHeHue. ['azoo0pa3Hoe cocTosiHME BemecTBa. Tpu
arperaTHelX COCTOSIHUSL BOAbl. OCOOEHHOCTH CTpOEHHs Tra3oB. MoJsIpHBIA 00beM
ra3oo0pa3Hblx BemiecTB. [IpuMepsl Ta3000pa3HBIX MNPUPOIHBIX CMECEH: BO3AYX,
NPUPOAHBIN Ta3. 3arpsa3HeHne atMochepsl (KHCIOTHBIE JOXKIH, TAPHUKOBLIN 2P eKT)
u Oopbba ¢ Humu. IIpencraBurenu razoo0pa3HBIX BELIECTB: BOAOPO, KHCIOPO,
VTJIEKUCIBIN Ta3, aMMHaK, 3TWieH. VX moiydeHue, coOMpaHne W paclo3HaBaHUE.
XKunkoe cocrostnue Bemiectsa. Boga. [lotpebnenne Boabl B ObITY M Ha IPOU3BOICTBE.
XKectkocTh BOABI M CHOCOOBI €€ ycTpaHeHHs. MuHepanabHble BOJIbI, UX
UCIIOJIb30BAaHUE B CTOJOBBIX M JIeUEOHbIX wemsaxX. JKHIKME KpHUCTAUIBI U HX
npuMeHeHue. TBeproe cocTrosiHue BelecTBa. AMOp(HbIE TBEpIble BELIECTBa B
OpUPOAE W B KU3HM YEJIOBEKa, UX 3HAUYE€HHE M NpuMmeHeHue. Kpucramimueckoe
cTpoeHue BenlecTBa. JlucnepcHbpie cuctembl. [loHSTHE O NHUCIEPCHBIX CUCTEMAaX.
JucnepcHas ¢aza u aucnepcuoHHas cpena. Knaccudukanus JUCHEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHoro COCTOSIHUSI AMCIEPCHOM Cpenbl M JIHUCIIEPCUOHHOU
¢a3zpl.  I'pyboaucnepcHble  CHUCTEMBL:  3MYJbCHUH,  CYCHEH3MM,  a’pO30JIH.
TonkonucnepcHble cucTeMsl: reau U 301M. CocTaB BemecTsa U cMmeceil. Bemecrsa
MOJIEKYJIIDHOTO ¥ HEMOJEKYISIPHOTO CTPOEHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BenlecTBa. [loHATHE «10Ms)» M €€ Pa3HOBUAHOCTU: MaccoBas (A0S 3JIEMEHTOB B
COCAMHEHNH, JO0JI1 KOMIIOHEHTAa B CMECH - JOJI IPUMECEM, 0Nl PACTBOPEHHOTO
BElleCTBA B pacTBope) U oObeMmHas. Jlong BbIXOAAa MPOAYKTAa pEAKUUU OT
TEOPETUYECKU BO3MOKHOTO. JleMoHcTpaunn. Monenp KpUCTAIMYECKOW PEIIETKH
XJIOpUAa HaTtpus. MoJienn KpUCTANIMYECKUX PEIIETOK «CyXOro Jipaa» (Wiau iona),
anMasa, rpadura (niam kBapua). Moaens moisekynsl JIHK. O6pa3usl miactmace u

uznenus u3 Hux. OOpasubl BOJIOKOH U m3aenus u3 HuxX. OOpas3ipl HEOPraHUYECKUX



NOoJMMEPOB  (cepa IJIaCTHYECKas, KBapll, OKCHJ aJIOMMHMS, HPUPOJIHBIC
AIFOMOCHIIMKATHI). Mozens MonsipHOro 00beMa ra3oB. OOpa3iibl HAKUIH B YaHUKE U
TpyOax LEHTPaJbHOro OTOIIeHUs. JKeCcTKOCTh BOABI U CHOCOOBI €€ yCTpaHEHHs.
JlabGopaTopHbie OnBITHL. 2. OnpeaeieHne TUTa KPUCTAIMIECKON PENIETKH BEIIeCTBa
Y OIIMCaHUE €ro CBOWCTB. 3. O3HaKOMIIEHHE C KOJUIEKIHUEH MOJMMEPOB: INIACTMACC U
BOJIOKOH M u3nenus u3 HuX. 4. McnblTaHue BOABI Ha KECTKOCTh. Y CTPAHEHHE
KECTKOCTU BOABL. 5. O3HaKOMIIEHHE ¢ MUHEpAJbHBIMU BOoAaMH. 6. O3HAKOMIIEHHE C
nucnepcHeiMH cuctemMamu. [Ipaktuueckass pabora Nel. Ilonydenue, coOupanue u
pacro3HaBaHME ra3oB.

I'naa 3. Xumnueckue peakiuu (9 dacos).

Peakuuun, naymue 6e3 M3MEHEHUsI COCTaBa BEIIECTB. AJIOTPONHMS U AJJIOTPOIIHBIE
BUJIOM3MEHEHHs. [IpUunHBl amioTponuu Ha MNpuMepe MoJIu(pHUKAIUN KHCIOpoAa,
yraepona U Qgocdopa. O30H, ero Ouonorudeckas poib. M3omepsl U uzomepus.
Peaknuu, wnaymme ¢ HM3MEHEHHsSMM COCTaBa BelllecTBa. Peakiuu coeauHeHus,
pa3NoKEeHUs], 3aMElIeHUs U OOMEHa B HEOPraHWYECKOM W OPraHUYeCcKOW XUMUHU.
Peakuuu 5k30- U sHAoTepMHueckue. TeruioBoill 3PPeKT XMMHUECKOH peakiuuu U
TEPMOXUMHUYECKUE YypaBHEHHs. Peakuuu ropeHus, Kak 4YaCTHBIM Ciy4au
JK30TEpMUYECKUX  peakuuil. CkopocTh  xuMu4Yeckou  peakuuu. CKOpPOCTh
XUMHUYECKOM peakuuu. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEaKIHMHU OT MPUPOJBI
pearupyromux BELIECTB, KOHILIEHTPAlUW, TEMIIEpaTypbl, IUIOMAAN MOBEPXHOCTH
CONPUKOCHOBEHMSI M KaTanu3aropa. Peaknuum romo- m rereporeHHsle. [loHsTne o
Kataau3e U Karanuzatopax. @depmMeHTH Kak OHOJOrMYECKHE KaTajau3aTOphl,
0COOCHHOCTH UX (QyHKIHOHHpOoBaHHS. OOpaTUMOCTh XUMHUYECKHUX PEaKIIH.
HeoOpatumble u oOpaTumble XuMudeckue peakuud. COCTOSHUE XUMHUYECKOTO
paBHOBecHsT I OOpaTUMBIX XHMHYECKMX peakiuuid. CrnocoObl CMEHeHUs
XMMHYECKOTO PaBHOBECHUs Ha MpUMepe CUHTe3a amMmuaka. [loHstne 00 OCHOBHBIX
HAy4YHbIX NPHUHIMIAX IPOU3BOJCTBA HA MPUMEPE CHUHTE3a aMMHUaKa WM CEpHOMU
KUCJIOTHL. Ponp BOBI B XuMH4YecKkoM peakiuu. VctuaHbIe pacTBOpEI. PacTBOprMOCTH
U KJIacCU(PUKALUs BELIECTB M0 3TOMY IPU3HAKY: paCTBOPUMBIE, MaJOPACTBOPUMBIE U

HCPACTBOPUMBIC BCHICCTBA. SJ'ICKTPOJII/ITBI N HCEBJICKTPOJIMTHI. 3JI€KTpOJ'II/ITI/I‘-IeCKa$I



auccounanus. KuUCHOTBI, OCHOBaHMSI W COJNM C TOYKHA 3PEHUS TEOpPUU
3JIEKTPOJIMTUYECKON TUCCOLMAMU. XUMUYECKHUE CBOWCTBA BOJIbI; B3aUMOJICCTBUE C
MeTaJUlaMH, OCHOBHBIMH M KHUCIOTHBIMH OKCHIAMH, Pa3joKeHHEe M 00pa3oBaHUE
KPUCTAJUIOTUAPATOB. Peakuuy ruapatanduy B OpPraHWYECKOM XuMuH. ['maponns
OpraHWYEeCKUX U HEOpraHW4Yeckux coeauHeHudd. HeoOpaTumeiili  ruapoIH3.
OOpatumMblii  THApONNU3 cojied. [MIponn3 OpraHUYecKuX COCTUHEHUH U €ro
MPAaKTUYECKOE 3HAUYCHHWE [JJi1 TMOJYYEeHHS THAPOJM3HOIO COUpTAa U MbLIa.
buonornyeckas poib TUAPOIM3a B IUJIACTUYECKOM W DHEPreTHUYECKOM OOMEHe
BEIIECTB M JHEpruu B KiIeTke. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.
Crerenp okucieHus. OmnpeneneHne CTENEHW OKUCICHHUS 1o (opMmylie COCTMHCHHS.
[lonsitTue 00  OKHUCIUTETHLHO-BOCCTAHOBHUTENBHBIX peakuusx. OxucieHue ¢
BOCCTAHOBJICHUE, OKUCIUTEIb M BOCCTAHOBUTENb. OJEKTPOJU3. DJIEKTPOIU3 KaK
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIU3 PACIUIaBOB U PACTBOPOB
Ha [puMepe xjopuaa Harpus. IIpakThueckoe NOpPUMEHEHHE —3JIEKTPOJIM3a.
DIIEKTPOJIUTUYECKOE TONyUYEeHUE antoMuHus. [[emMoHcTpauuu. Mojenn MONEKyJ H-
Oyrana u u3zoOyraHa. [Ipumepsl HEOOpaTUMBIX peakluid, UAYIIUX C 0Opa3zoBaHUEM
ocajJika, raza Wid BoJAbl. B3amMmojencTBue JIWTUSA W HATpus ¢ Bojou. [lomyuyeHwue
okcunaa dochopa (V) u pacTBOpEeHUE €ro B BOJIC; UCTIBITAHUE TTOJTYYEHHOTO PacTBOpa
gakmycoMm. OOpasibl KpUCTAUIOTUAPATOB. McrbITaHME pacTBOPOB AJIEKTPOJIUTOB U
HEDJIEKTPOJIUTOB Ha MpeaMeT aucconuanuu. ['uaponu3 kapOOHATOB IIETOYHBIX
MeTauioB W HutpatoB nmHka wuiu cBuHna (II). Ilpocreiimue okuciIuTeIHHO-
BOCCTAHOBUTEJBHBIE PEAKLIHNH; B3aUMOJCICTBUE ILIMHKA C COJSHOM KHCIOTOM U
xKeneza ¢ pactBopoM cyibdara meau (II). Mopgenb 351eKTpOJU3HON BaHHBI IS
noyiydeHus: amtoMunusi. JlabGopatopHbie ombIThl. 7. Peakuus 3amerneHds Meau
KEJIe30M B PacTBOpPE MEIHOTo Kymopoca. 8. Peakmum, waymme ¢ oOpa3oBaHHEM
ocajaka, raza u Boabl. 9. [lonydeHune KUCIOpoia pa3IoKEHUEM NEPOKCUIA BOAOPOAA
¢ nomouipto okcuna mapranua (IV) u karanassl ceiporo kaprogens. 10. Ilonyuenue
BOJIOPOJIa B3aUMO/JICICTBHEM KHUCJIOTHI ¢ IMHKOM. |1. PaznuuHble ciydyau rugpoiinsza
COJIEN.

I'naBa 4. BemecTtBa u ux cBoiictBa (9 gacos).



B3auMopeiicTBue MeTalioB ¢ HeEMeTaulaMu (XJIOpOM, CEpOMl U  KHUCIOPOJIOM).
B3aumopgeiictBue MIEIOYHBIX W MIEJOYHO3EMEIBbHBIX METAJUIOB C  BOJOM.
DJIEKTPOXUMHUYECKUA PAJl HANPSHKEHUH METaioB. B3auMoJeldcTBUE METAIJIOB C
pacTBOpaMM KHCJIOT M COJed. AOMUHOTEpMHUs. B3ammonencrBue HaTpus ¢
sraHosioM U (enomom. Kopposuss wmetamwioB. I[loHsTHe o0 XuUMHUYECKOH U
IIEKTPOXUMHUUYECKON KOppo3un MeTauioB. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3UHU.
Hewmetannsl. CpaBHUTENbHAS XapaKTEPUCTHKA TajJOreHOB Kak Hamboyiee TUIMUYHBIX
IIPEICTABUTEIIEN HEMETAJIJIOB. OKUCIUTENBHBIE CBOMCTBA HEMETAJIJIOB
(B3aMMOJEHCTBHE C MeTallaMH M BOJOpoAOM). BoccraHoBHUTENbHBIE CBOMCTBA
HEMETAUIOB (B3aMMOJIEUCTBHE C 0oJiee ANEKTPOOTPULIATEIbHBIMA HEMETaUIAMH U
CIOKHBIMH  BEIIECTBAMHU-OKUCIIUTEIISIMH). Kucnorel  HeOpranudeckue
opranunyeckue. Krnaccupukamuss  kuciaor. XUMHUYECKHE  CBOMCTBA  KHUCJOT:
B3aMMOJICHCTBUE C METAJUIAMH, OKCHAAMHU METAJUIOB, THUAPOKCUIAMH METAJLIOB,
comsamu, cnupramu (peakuus stepuduxanuu). OcoOble CBOICTBA a30THOM H
KOHIEHTPUPOBAHHOW  CEpHOM  KHUCHOTh.  OCHOBaHWS  HEOPraHWYECKHWE U
opranudeckue. OCHOBaHUS, UX KiIaccupuKaius. XUMUUYECKUE CBOMCTBA OCHOBAHMIA:
B3aMMOJICHCTBUE C KHMCIOTAMH, KHCIOTHBIMM OKCHJAAMHU M coysiMu. Paznokenue
HepacTBOpuMbIX ocHoBaHui. Comu. Knaccudukanus coneit: cpegHue, KHUCIbIE H
OCHOBHBIE. XHUMUYECKHE CBOMCTBA COJICH: B3aUMOJICMCTBUE C KUCIIOTAMHU, LIEII0YaMH,
MetaimlaMa U coiisiMu. [IpencraBurenu cosed M uX 3Ha4YeHWe. XJIOpUI HATPHS,
KapOoHat Kamjbius, pocdar xampiusa (CpeaHUE COJIM); TUAPOKApOOHATHI HATPUS U
aMMOHUS (KuCible coyn); ruapokcokapoonar menu (II) - manaxut (OCHOBHAS COJIb).
KauecTBeHHBIC peakiuu Ha XJIOpHA-, Cylbdar-, U KapOOHAT-aHHOHBI, KATHOH
amMoHus, katuoHbl >kene3za (II) m (III). I'eHernueckast CBsI3b MEXIy KiaccaMu
HEOPraHUYECKUX M OPraHUYEeCKUX cOoeAMHECHUU. [IOHSITHE O T€HETUYECKOU CBSI3H U
FEHETUYECKUX psagax. ['eHeTmyecku psa meraiuia. ['eHeTUUYeCKUi psifi HEMeETallla.
OCOOEHHOCTH TEHETHYECKOro psAga B OpraHMYeckod XuMuu. JlemoHcTpammw.
Komneknust o06pa3uoB MeTtasioB. ['opeHMe MarHus M aJlOMHHHS B KHUCIOPOJE.
BzaumopenicTBre MIET0YHO3EMEIBHBIX METAIUIOB ¢ BOAOM. B3anMo1eCcTBUE LIMHKA C

YKCYCHOU KHUCJIOTOH. AJIFOMUHOTEPMHUSI. B3anmoneiicteue MeIH c



KOHIIEHTPUPOBAHHOW a30THOM Kkuciotod. Komtekiuss o00pasiioB HEMETalIOB.
Kosutekiuss mpupoaHbIX OpPraHWMYEeCKUX KUCIOT. Pa3z0aBieHne KOHIIEHTPUPOBAHHOM
CEpHOU KHUCIOTHL. B3auMonenucTBue KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI C
caxapom, LEeJUTI0J030M U Meabto. O0pas3iibl MPUPOIHBIX MUHEPATIOB, COJEPHKAITUX
XJIOpUJ HaTpusi, KapOoHaT Kaybius, pocdaT Kanbius U rugpokcokapoonat meau (II).
['amenue conmpl ykcycoMm. KauecTBeHHbIE peakIMM Ha KAaTHOHbI W AHUOHBIL.
JlaGopatopubie ombIThl. 12. VcmpiTaHuEe pacTBOPOB KHUCIOT, OCHOBAHMM M COJEH
uHaMKaTopamu. 13. B3aumopeilcTBUE CONSHOM KHUCIOTBI W PAacTBOpa YKCYCHOM
KUCJIOTBI ¢ MeTaimiamu. 14. B3auMoaeicTBHE COJISTHOM KHUCIOTBI M pacTBOpa
YKCYCHOM KHCIIOTBI C OCHOBaHMSIMH. 15. B3zamMojeicTBHe CONSHOW KHUCIOTBI H
pacTBOpa YKCYCHOM KUCHOTHI ¢ coyisiMu. 16. [TomydeHue u cBoMCTBa HEPACTBOPUMBIX
ocHoBaHMM. 17. O3HaKOMJIEHHE C KOJUICKIMSIMU: a) METAIOB; 0) HEMETAJJIOB; B)
KHCIIOT; T) OCHOBaHMUIA; 1) MUHEPAJIOB U OMOJIOTHYECKUX MATEPHANIOB, COACpPKAITUX
HeKoTopble conu. [lpakTuueckass pabora No 2. XuUMHUECKHE CBOMCTBAa KHCJIOT.
[IpakTyeckas pabora Ne 3. Pacno3naBanune BEILIECTB.

IHoBTOpeHnue (1 yac).
TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC (6a30Bblif ypOBEHB)

TemMa KOJIMYeCTBO YaCOB
1o IJIAHY HA
CaMOCTOSITeIbHOE
HU3y4yeHue

I'maBa 1. Crpoenue aroma wu|?2

nepuoanueckun  3akon . N
MeHnneneesa.

I'naBa 2. CtpoeHue BemiecTna. 13
I'imaBa 3. XuMuueckue peakuu. 9

I'naBa 4. BemectBa u ux cpoiictsa (9 | 9

4acoB).




IHoBTOpEHMeE.

Hroro.
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