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1. ITosicHUTeILHASA 3aANIHCKA.

Pabouas mporpamma mo XMMHH COCTaBIIEHA HA OCHOBE:

o ®denepanbHOr0 KOMIIOHEHTA TOCYIaPCTBEHHOIO CTaH1apTa 0011ero oopa3oBaHus,
YTBEP)KJICHHOTO Nprka3zoM MunoOpazoBanus PO Ne 1089 ot 05.03.2004;

e [IpumepHOI MporpamMmbl MOJIHOTO 001IeTr0 00pa30BaHUs 110 XUMHH,

aBTOPCKOM mporpammsl Kypca xumun juis yuamuxcst 10 - 11 knaccos O.C. ['abpuensina,

cooTBeTcTBYyIOLIEH DeepaibHOMY KOMIIOHEHTY FOCYAapCTBEHHOTO CTaHAapTa OOIIEero

oOpa3zoBaHus U AoNyIIeHHOW MuHHCTEepCcTBOM 00pa3oBanus u Hayku Poccuiickoit @enepanuu

(O.C.I'abpuensn. IIporpamma kypca xumuu 1t 8—11 kitaccoB 0011e00pa3oBaTEIbHBIX

ydapexaeHuii— 4-e uznanue, M.: Ipoda).

e yyeOHOro mrana MbOYVY «lllaxosckas COIy,

e uHCTpYKTHUBHO-MeToanueckoro nucbMa OI'AOY 11O benIPO «O npenogaBanuu npeamera
«XuMHs» B 00I11€00pa30BaTEIbHBIX YUPEKACHUIX benropoackoii 0d6macTmy.

e pnonoxenus MbOY «lllaxosckas COI» «O pabouyeit mporpaMmme y4eOHBIX KYpPCOB,
MIPEIMETOB, TUCIUIUINH, YJIEKTUBHBIX  KYPCOB, JOMOJHUTEIBHOTO 00Pa30BaHUSI.

H3yuenue xumuu na 6a3080m ypoeHe cpeonezo (noiHo20) oouiezo 00pazoeanus HaAnPaeIeHo

Ha 0ocmudicenue ciedyliouux ueiei u 3a0au:

o OCBOCHHE 3HAHMH O XMMUYECKOM COCTaBIIAIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA,
BOKHEUIIINX XUMHUYECKUX MOHATUSX, 3aKOHAX U TCOPHUSX;

o OBJIajleHHe YMEHUSIMU TPUMEHSTD MOJIyYeHHbIE 3HAHUSI JIJIs1 OOBSICHEHUS Pa3HOOOPa3HbBIX
XUMUYECKUX SIBICHUN U CBOMCTB BEIIECTB, OIICHKH POJIM XUMHUHU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJy4eHUH HOBBIX MaTE€PHAJIOB;

o Pa3BUTHE [T03HABATEIIHLHBIX HHTEPECOB U MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B MPOIECCce
CaMOCTOSITEIILHOTO MPUOOPETCHUSI XUMUYECKHUX 3HAHUH C UCITOJIb30BAHUEM PA3IMIHBIX
HMCTOYHUKOB WH(OpPMAIUH, B TOM YHCJIE KOMIIBIOTEPHBIX;

o BOCIIUTAHUE Y6G)KI[GHHOCTI/I B IIO3UTUBHOU POJin XUMUHU B )KU3HU COBPEMCHHOT'O 06Hl€CTBa,
HEOO0XOIMMOCTH XUMHUECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPYXKAIOIICH
cpene;

. NMpUMeHeHHe MOJTyYeHHbIX 3HAHUIT H YMeHMii 17151 0€3011aCHOT0 UCTIOIb30BAHUS BEIIECTB U

MaTepHaioB B OBITY, CEILCKOM XO3SHCTBE U Ha MPOU3BOCTBE, PEIICHUS MPAKTHUECKUX 3aj1au B
MTOBCETHEBHOM JKU3HU, MIPEYNPEKACHUS ABICHUN, HAHOCSIINUX BPE]l 3J0POBBIO YEIIOBEKA U
OKpY>Karollen cpene.
IIporpamma opueHTHpOBaHa HA UcnoJab3oBanue Y MK:
I"abpuensan O.C. Xumus. 10 knacc. ba3oblil ypoBeHb: yueOHUK 1 00111€00pa30BaTEIbHBIX
YUpeKIEHUH. — 5-¢ u3f., crepeotun. M.: [Ipoda.
INabpuensan O.C. Xumus. 11 knace: yaeOHUK A1 00111€00pa3oBaTeIbHbIX YUPEKACHUN 5-€ U3,
crepeoturt..M.: Jlpoda.
IInanupyemMblie npeaMeTHbIC Pe3y/JIbTAThl OCBOCHHA Y4eOHOI0 NMpeaMeTa «XUMHUA»
10-11 xmacc
JleaTenbHOCTh yYUTeNs B 00yU4eHUN XMMUHU JOJDKHA OBITh HAIllpaBlieHa Ha TIOCTHKEHUE
00yYaroLMMUCS CIEAYIOIUX JUYHOCTHBIX Pe3yJIbTaToB: 1) B IEHHOCTHO-OPUEHTAIMOHHOMN cepe —
YyBCTBO TOPJIOCTH 3a POCCUNCKYIO XMMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYAY,
[IETICYCTPEMIICHHOCTB; 2) B TPYIOBO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JAaJIbHEHIIICH
o0pa3zoBaTenbHOU U MPO(EeCCHOHATBHON TPAeKTOPHH; 3) B IO3HABATENbHOM (KOTHUTHBHOM,
MHTEJJIEKTYalIbHOM) chepe — yMeHHe YIpaBIsATh CBOEH M03HABATEIbHON AESITENbHOCTHIO.
MertarnpeaMeTHBIMU pe3yIbTaTaMH SBISIOTCS: 1) HCHOIB30BAHNE YMEHUN U HABBIKOB Pa3IMYHBIX
BUJIOB IO3HABATEIbHON JESITENIbHOCTH, TPUMEHEHUN OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-
MH(OPMALMOHHBIN aHAIN3, MOJETUPOBAHNE) JUISl U3YUEHUS pa3IMYHBIX CTOPOH OKpYXKaroei
NeHCTBUTENBHOCTH; 2) UCIIOJIB30BaHNE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONEpaluii: | GopMynupoBaHue
TUIIOTE3, aHAJIU3 U CUHTE3, CPaBHEHHUE, 00001IeHNe, CHCTEeMaTU3aI|sl, BEISIBICHUE IPUUNHHO-
CJICZICTBEHHBIX CBA3€H, IIOMCK aHAJIOr0B; 3) yMEHHE TeHEPUPOBATh UJIEU U ONPENENATh CPECTBA,



HEOO0XOAMMBIE /ISl MX pealln3alui; 4) yMEeHUE ONpEeesaTh eI U 331a4H JesITeIbHOCTH, BEIOUPATh:
CpeZACTBa pealn3alny 1IeJIN U IPUMEHSTh UX Ha MPAKTHUKE; 5) NCIOIb30BAHNE PA3INYHbBIX HCTOUHUKOB
IUIS1 TIOJYYEHUSI XUMUYECKOH nH(pOopMaIuy, TOHUMaHUE 3aBUCUMOCTHU COZEP KaHus U (POPMBI
IpeJCcTaBIeHUs HHPOPMALIMU OT LieJIel KOMMYHHUKAIUK U aJipecarta.

B pe3ynbrare u3ydyeHnuss XuMu Ha 6a30BOM YPOBHE YUCHHK JTOJDKEH

3HaTh/IIOHUMATh

BAKHEUIIINE XUMUYECKUE ITOHATHUSA: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHAs1 U MOJIEKYJISIpHAsI MacChl, HOH, AJIJIOTPOIINS, U30TOIbI, XMMUYECKasl CBA3b,
3JIEKTPOOTPULATEIBHOCTD, BAJIECHTHOCTD, CTEIICHb OKUCIIEHUS, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN
00beM, BEIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, IEKTPOIUT U
HEDJIEKTPOJIUT, ICKTPOIUTHYECKAS JUCCOLMALUS, OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIUIOBOM 3 (EKT peaku, CKOPOCTh XUMUYECKOM peaKkluy, KaTajanu3, XUMHUECKOe
paBHOBECHE, YIIIEPOAHBIN CKeJeT, (yHKIMOHAbHAS TPYIINa, U30MEPHsi, TOMOJIOTHS;

. OCHOBHblE 3AKOHbL XUMUN . COXPAHEHUS MacChl BEILIECTB, TOCTOSIHCTBA COCTAaBa, MEPUOIUIECKUN
3aKOH,;
o OCHOBHblE MeopUU XUMUU . XUMUYECKON CBSI3U, DJICKTPOJIUTHICCKOMN JTUCCOIUALIMH, CTPOCHHS

OPraHUYeCKUX COCTMHECHUM;

o eaiiCHellue 6euiecmed U Mamepuabl. OCHOBHBIC METAJUIBI U CIUJIAaBbI; CEpHAsl, COJISTHAs,
a30THAsl U YKCYCHasl KMCIIOTHI; IIE€JI0OYH, aMMUAaK, MUHEpaJIbHbIE YI0OpeHus, METaH, ITHJICH,
areTriieH, 0€H30I1, TAHOJ, XKHUPBI, MBI, TIIIOKO03a, caXxapo3a, KpaxMall, KJeTdaTka, OCeIKH,
HCKYCCTBEHHbBIC M CHHTETUYECKHE BOJIOKHA, Kay4yKH, MJIaCTMACCHI;

L] Ha3vléamp N3YYCHHBIC BCUICCTBA 110 ((TpHBHaHLHOﬁ)) nin MG)KHYHaPOHHOfI HOMCHKIJIATYPCE,

o onpeoenams. BAJICHTHOCTb U CTEIIEHb OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB, THUI XUMUYECKOU
CBSI3U B COCIMHEHHUSIX, 3aps MOHA, XapaKTep CPEAbl B BOAHBIX pACTBOPAX HEOPTaHUYECKUX
COEIMHEHUH, OKHCIIUTEIb U BOCCTAHOBUTEIb, IPUHAJUICKHOCTD BEILIECTB K Pa3JIMUHbIM KJlaccaM
OPraHNYeCKUX COCTUHECHUM;

L xXapakmepu3oeamsbs:. JICMCHTBI MAJIbIX IICPHUOJOB 10 UX IOJIOKCHUIO B HCpI/IO)II/I‘IGCKOI\/'I CHUCTEMCE
Z[.I/I.MeHz(eJIeeBa; O6H_II/Ie XUMHYECKHE CBOMCTBA METAJIJIOB, HCMCTAJIJIOB, OCHOBHBIX KJIaCCOB
HCOPTraHNYCCKUX U OPTraHNYCCKUX COGI[I/IH@HI/II\/'I; CTPOCHUC U XUMHNYCCKUC CBOICTBa HU3YYCHHBIX
OpraHU4YCCKUX COCHHHCHHﬁ;

. 00bACHAMY . 3aBUCHMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY XUMUUYECKOU
CBSI3M (MOHHOM, KOBAJIGHTHOM, METAJITTNYECKOM ), 3aBUCMOCTb CKOPOCTH XUMHUYECKOW PEaKIUH U
MOJIOKEHHSI XMMUYECKOT'0 PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

L4 B8bINOJIHAMb XUMUUECKUTL IKcnepumernm 110 PaCliO3HABAHUTIO BaKHEHIIINX HEOPTaHUYCCKUX 1
OpPraHn4Y€CKUX BCIICCTB,

. npo6oOuUmsp CaMOCTOSITENIbHBIN MOMCK XMMHUECKON HHPOPMAIIMHU C UCIIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB (Hay4yHO-TIOMYJSIPHBIX U3JJaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); HCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIsl 00pabOTKH U Mepeiaun
XUMHAYECKO MH(POPMALIMH U €€ MPEeJICTaBICHH B Pa3InYHbIX (hopMax;

HCNO0Jb30BATH NPHUOOpPEeTeHHbIE 3HAHUSA M YMEHNS B PAKTUYECKO 1eATeJIbHOCTH U
MOBCEeIHEBHOM KU3HU 1A,

o O0O0BSICHEHUS] XUMUYECKUX SBJIEHUH, MPOUCXOIAUINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

o OIPEACIICHUA BO3BMOKHOCTHU IPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B Pa3JIMYHEBIX YCIOBUAX U
OIICHKH HUX HOCHCHCTBHﬁ;

o 9KOJIOTMYCCKU I'PpaMOTHOI'O0 MOBCACHUA B oxpyncalomeﬁ cpeac;

o OLICHKH BIIMSHUS XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOILEH Cpeibl Ha OPraHU3M 4eJIOBEKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

o 0€30MMacHOro 00paIeHNs ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, J1JAOOPaTOPHBIM
00opynoBaHUEM;



o MIPUTOTOBIICHUS PACTBOPOB 33JaHHON KOHIICHTPAIIUH B OBITY M Ha TPOU3BOJICTBE;
o KPUTHYECKOU OIEHKH IOCTOBEPHOCTH XMMHUYECKON MH(GOPMAITNH, ITOCTYMAIONMIEH U3 Pa3HBIX
HMCTOYHUKOB

OcHoOBHOE co/lep:KkaHHe POrPaMMbl Y4e0OHOT0 peaAMeTa

10 kaacc.

Beenenue (14)

[Ipeamer oprannveckoit xumuu. CpaBHEHHE OPraHUYECKUX COCMHEHUI C HEOPTAHUUYECKUMHU.
[IpupoHbIe, HICKYCCTBEHHBIE M CHHTETHUECKUE OPIraHUYECKUE COCIMHEHMUS.

Tema 1. Teopusi cTpOEHUS OPraHUYECKHUX COeIMHEHM (24)

BanentHOCTh. XMMHUYECKOE CTPOCHUE KaK MOPSAOK COEUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIGHTHOCTU. OCHOBHBIE MOJI0KEHUS TEOPUH XUMUUYECKOTO CTPOCHUSI OPraHUYECKUX COCITMHEHUM.
[ToHsiTHE O TOMOJIOTUU ¥ TOMOJIOTaX, H30MEPUHU U U30Mepax. XuMudeckue (popmyssl U MOJENIN
MOJIEKYJI B OPraHUYECKON XUMUU.

JemoncTpaunu. Mozaenu MOJeKyJl FOMOJIOTOB U H30MEPOB OPTraHUYECKUX COETUHEHUI.

Tema 2. Y1i1€B0o0POABbI M UX NPUPOIHbIE HCTOYHUKH (8 1)
IIpupoownwiii 2az. Ankanvl. lpupoaHblii ra3 Kak TomwuBo. [IpenmyniecTBa npupoHOTo ra3a nepes
IpYrUMU BujaMu ToruirBa. CocTaB MPUPOIHOTO Ta3a.

AJKaHbI: TOMOJIOTUYECKHM pAAJl, ©30MEPHUS U HOMEHKJIATypa alKaHOB. XMMHUYECKHE CBOICTBA alIKaHOB
(Ha mpuMepe METaHa U ATaHa): TOPEHUE, 3aMELICHHE, pa3iokKeHHe U Aeruapuposanue. [lpumenenue
AJIKAHOB HAa OCHOBE CBOWCTB.
Anxenvl. DTUIIEH, €TI0 MOJyYEHHUE (JEerHIpUPOBAHUEM 3TaHa U JIeTHApaTauuel aTaHoiaa). XMMHUYECKHUe
CBOIMCTBA STUJICHA: TOPEHHE, KAUYECTBEHHBIE peakinu (oOeciBedrnBaHe OPOMHOM BOJIBI U pacTBOpPA
nepMaHTaHaTa Kajus), Tuaparamnus, noaumepusanus. [loausTuiieH, ero cBoWCTBa U MPUMEHEHHUE.
[IpuMeHeHue 3TuIeHa Ha OCHOBE CBOMCTB.
Anxaouensvt u xayuyku. llonarue o0 ajikajneHax Kak yrjieBOJOpOJIax C JBYMsl IBOMHBIMU CBA3SIMHU.
Xumuueckue cBoiictBa Oyraauena-1,3 u u3onpeHa: odeciiBeunBaHre OPOMHOM BOJBI U
noJiMMepu3anus B kayuyku. Pe3una.
Anxumnsl. AUETHIICH, €T0 MOJIyYeHHe TUPOIU30M MeTaHa U KapOUIHBIM CIOCOO0M. XUMUYECKUE
CBOICTBa alleTHIIEHA: TOpeHHe, obeclBeunBaHNE OPOMHOI BOJIbI, TPUCOEANHEHNE XJIOPOBOIOPOAA,
ruaparauus. [[puMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. Peakiiys moauMepu3alini BUHIWIXJIOPUIA.
[ToMMBUHUIXIIOPHI U €T0 IPUMEHEHHUE.
benson. Tlonyuenue OeH30Ma U3 rekcaHa U aleTuseHa. XMMUYeCcKHe CBOMCTBA OEH3011a: TOPEHHE,
rajJloreHupoBaHue, HUTpoBaHue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.
Heghms. CoctaB u nepepaborka HepTu. HedrenpoaykTsl. beH3UH 1 noHsATHE 00 OKTAaHOBOM YHUCIIE.
HemoHcTpauuu. I'openne MeTaHa, 3TUiIeHa, alleTuieHa. OTHOILLEHUEe MeTaHa, 3TUJIeHa, alleTHIIeHa U
OeH3051a K pacTBOpPY MepMaHTaHarta Kaiaus u OpoMHoit Boje. [lonydeHue aTuieHa peakiuen
JeTupaTalyy 3TaHoJIa U ICTIOJIMMEPHU3alluu MOJINATUIICHA, alleTHIIeHa KapOruJHBIM CIIOCOOOM.
Pa3znosxenne kayuyka npu Harpe€BaHUM, UCIIBITAHUE TIPOYKTOB PA3JI0KEHNS HA HETIPEAEIbHOCTb.
Konnexkuust 06pa3ioB HedTH U HEDTETIPOTYKTOB.

JlaboparopHubie OonbITHL. M3roToBIEHNE MOJEIH MOJIEKYH YTIIIEBOAOPOA0B. O3HAKOMIIEHUE C
koJuteknen «HedTh u poIyKThI €€ mepepaboTKm.

Tema3.Kucsopoacoaep:kanue oprannyecKue coeIMHeHUs U UX MPUPOAHbIE MCTOYHUKH (104)
EnnHCTBO XMMUYECKOM OpraHnu3aliy KMBBIX OPraHU3MOB. XMMUYECKUI COCTAB KUBBIX OPraHU3MOB.
Cnupmui. IlomyueHue 3TaHosia OpoKeHUEM TIIOKO3bI U TUApaTaluei sTuneHa. [ uapokcunpHas
rpynna kak ¢pyHKIoHanbHas. [IpeacraBnenue o BOAOPOAHON CBA3H. XUMUYECKHE CBOMCTBA 3TAHOJNA:
rOpeHue, B3auMOJICHCTBIE ¢ HATpUEM, 00pPa30BaHKE MPOCTHIX U CIOKHBIX A(UPOB, OKUCIICHUE B
anpaerul. llpumeHeHune 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U
IIpENYNPEXKICHUE.

[TonsiTHE O MpeneTbHBIX MHOTOATOMHBIX CIIUPTaX. [ TMIIEpUH KakK MpeaCcTaBUTENh MHOTOATOMHBIX
cnupToB. KauecTBeHHast peakiivsi HA MHOTOaTOMHbIE CIUPTHL. [[puMeHeHune riuepuHa.
Kamennuwuii yeono. @enon. Kokcoxummuaeckoe MpoU3BOJICTBO U ero mpoaykius. [lonydenue dhenona
KOKCOBaHHEM KaMEHHOTO yTiisi. BzanMHoe BIIMsIHEE aTOMOB B MOJieKyJie (heHOoIIa: B3auMOJICHCTBHE C



THJIPOKCHUJIOM HATpHs U a30THOM kucioToi. [lomukonaencaius ¢pexona GopManbIeruaoM B
dhenonpopmanpaeruanyo cmomy. [I[pumMenenne geHosa Ha OCHOBE CBOMCTB.

Anvoecuowl. IlomyyeHue anpAeru0B OKUCIEHUEM COOTBETCTBYIOINX CIIMPTOB. XUMUYECKUE
CBOMCTBA aJIbJIETUI0B: OKUCIIEHUE B COOTBETCTBYIOILYIO KHCIOTY U BOCCTAHOBJIEHHE B
COOTBETCTBYIOUIMIA cupT. [Ipumenenue Gopmanbaernaa u ameraibIeruaa Ha OCHOBE CBOMCTB.
Kapbonosvie kucromur. Ilonyuenne kapOOHOBBIX KUCIOT OKUCIEHUEM aJIbJETUA0B. XUMUYECKHE
CBOMCTBA YKCYCHOM KHCJIOTBI: 00IIKE CBOMCTBA C HEOPIraHUUYECKUMHU KUCIOTAMU U PEAKIIMS
sTepudukanyu. [IpumeHeHne ykCycHOM KMCIOThHI HA OCHOBE CBOMCTB. BhIcine KupHbIe KUCIOTHI Ha
IIpUMepe NaJIbMUTUHOBOW U CTEAPUHOBOM.

Cnoorcnvie 2¢pupol u drcupot. TlostyueHue cinoxHbIx 3gpupos peakuueit srepupukanuu. CioxHble
3¢upkI B IpUpoje, ux 3HaueHue. [IpuMenenue cioxHbIX 3(UPOB HA OCHOBE CBOWCTB.

XKupsl kak crnoxHbIe 3(Upbl. XUMHUUECKUE CBOMCTBA KHUPOB: TMAPOIN3 (OMBUICHUE) U TUAPUPOBAHNE
KUAKUX KUPOB. [ [puMeHeHne )KupoB Ha OCHOBE CBOWCTB.

Venesooul. YTneBobl, X KiacCUpUKAIUs: MOHOCaXapuIabl (TJIFOK03a), AUCaxapuIsl (caxaposa) u
noJsincaxapupl (Kpaxmai U LHeJUIi0J103a). 3Ha4YeHUE YIJIEBOI0B B KUBOU MIPUPOJAE U B KU3HU
YeJI0BEKA.

['mroxo3a — BemecTBo ¢ IBOMCTBEHHOM (PYHKIIMEH — allbIETHAOCIUPT. XUMUYECKHUE CBOMCTBA
IJIFOKO3bI: OKUCIIEHUE B INIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, OpOKeHHe
(MO0YHOKHCIIOE U cIUpTOBOE). IIpriMeHeHne TI0K03bl Ha OCHOBE CBOMCTB.

Jucaxapupl 1 nonucaxapuasl. [loHsTHE 0 peakusaX NOIMKOHACHCAMH U THAPOJIN3a Ha IpUMeEpe
B3alMOIIPEBPALIECHUI: TITI0K03a — MOIMCaxapu/I.

HemoncTpauuu. OKHcIeHne cnupTa B anpaerua. KauecTBeHHas peakiys Ha MHOTOAaTOMHBIE CITUPTHI.
Komnexmust «KamMeHHBI yroib 1 MPOAYKTHI €ro nepepaboTkm». PactBopumocTs GeHona B Bose pu
OOBIYHOM TeMIepaType U npu HarpeBaHuu. KauecTBeHHble peakiiuu Ha ¢peHon. Peakius
«cepedpsIHOTO 3epKaya» ajabJACTHI0B U TIOK03bl. OKUCICHHE AbETUIO0B U TIIFOKO3BI B KHCIIOTHI C
nomo1ukko ruapokcuaa meau (11). Ilonydyenue ykcycHO-3THIIOBOTO M YKCYCHO-W30aMHUIIOBOTO 3(hUpOB.
Komnexmust s¢pupHbix Macen. KauecTBeHHas peaknus Ha Kpaxmad.

JlaGopaTopHsble onbIThl. CBOWCTBA YKCYCHOM KUCIOTHI. CpaBHEHHE CBOMCTB PacTBOPOB MbLja U
CTHpaibHOro nopoiika. CBoiicTBa Kpaxmara.

Tema 4. A3oTcoaep:xaniue cCoeJUHEHNS U MX HAXO0XK/IeHHeE B )KUBOM nmpupoje (54)

Amunsi. Ilonsitue 00 amunax. [Tomyuenue apomaTnueckoro aMMHa- aHWIMHA - U3 HUTPOOEH301a.
AHNIMH KaK OpraHMYeCKOe OCHOBaHME. B3anMHOe BIMsIHME aTOMOB B MOJIEKYJIE aHUJIMHA:
ocnabyieHue OCHOBHBIX CBOWCTB U B3aUMO/EcTBHE ¢ OpoMHOI BooH. [IpuMeHeHe aHnIHa Ha
OCHOBE CBOWCTB.

Amunoxuciomur. IlonydeHre aMUHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT U THIPOIM30M OEIKOB.
XUMHUYECKHe CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEpHBIX OpraHUYECKUX COSIMHEHMI: B3auMo/ieiicTBHe
CO IeJI0YaMH, KUCIOTaMU U JIpYT ¢ APYroM (peakius nojJukoHaeHcauun). [lentuaHas cBa3b u
nosinnenTuasl. [[pumeHeHre aMHHOKUCIIOT HAa OCHOBE CBOMCTB.

benku. [lonydyenre 6enKOB peakiueil MoIMKoHAeHCAllu aMUHOKUCIIOT. [lepBrudHast, BTopuyHas,
TpPETUYHAsl CTPYKTYpbI OeJIKOB. XMMUYECKHE CBOWCTBA OCJIKOB: TOpPEHUE, JeHATypalus, THAPOIU3 U
[BETHBIC peakiuu. bruoxumuueckne QyHKITUN OCIIKOB.

I'enernyeckas CBsI3b MEXAY KJIacCaMHU OPraHUYECKUX COCUHEHUM.

JeMoHcTpanuu. BzanMmoielicTBe aMMuaka U aHWIMHA C COJITHOW KUCITOTOM. Peakius anminHa ¢
OpoMHOIi Bos10#1. Jl0Ka3aTebCcTBO HAIMYMS (DYHKIIMOHAIBHBIX IPYII B pAaCTBOPaX aMUHOKHUCIIOT.
PactBopenus u ocaxaenus 6enkos. L{BeTHbIe peakiiuu O€IKOB: KCAHTOIPOTENHOBAS U OMypeTOBas.
I'openue nTuubero nepa v WEpCTAHON HUTHU. [lepexopl: ITaHOI — ITHIIEH — ITHIIEHIVINKOJb —
STHiIeHUKOIAT Menu(l1); aTaHon — 3TaHanb — 3TaHOBask KUCJIOTA.

Ilpakmuueckana paboma Nel. Hoenmugukayus opeanuueckux coeoOurenuil.

Tema 5. BbroJjiornyecky aKTUBHbIE OPraHM4YecKue coefuHeHus (44)

Depmenmul. DepMeHTHI KaK OMOJIOTHYECKHE KaTaTu3aTOPbl 0€1KoBOM npupo isl. OcobeHHOCTH
¢byskmonupoBanus pepmeHTOB. Posib pepMEHTOB B KU3HEAEATENILHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO35IUCTBE.



Bumamunwi. Ilondarue o BuramMuHax. Hapynienue, cBs3aHHbIE C BATAMUHAMU: aBUTAMUHO3BI,
TUIIOBUTAMUHO3BI U TUIIEPBUTAMUHO3bL. Butamuu C kak MpencTaBuTeNb BOAOPACTBOPUMBIX
BUTaMUHOB M BUTAMUH A Kak IIPEICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I'opmonul. TloHsAITHE 0 TOPMOHAX KaK TYMOPAJIbHBIX PETYIATOpax >KU3HEIEATEIbHOCTH KUBbBIX
opranu3MoB. IHCYJIMH U aJjpeHalluH KaK MpeAcTaBuTeNny ropMoHoB. [Ipoduiaktuka caxapHoro
nuadera.

Jlexapcmea. JlekapCcTBEHHAsE XUMUS: OT MATPOXUMUU 10 XUMHOTepHanu. ACUpUH. AHTUOMOTHKH U
nucbakrepuo3. Hapkotnueckue BeniectBa. Hapkomanusi, 6opr0a ¢ Helt 1 mpoduilakTHKa.
JlemoHcTpauuu. Pasnoskenne nepokcuaa BoI0po/ia KaTaaa3on ChIpOro Msca U ChIporo KapToges.
Ucnbitanue cpensl pactBopa CMC nnaukaropHoit Oymaroi. MicribiTanue cpejibl pacTBopa
ACKOpOMHOBOW KHUCIIOTHI HHIUKATOPHOU Oymaroii. JloManissis, 1abopaTopHast 1 aBTOMOOMIIbHAS
anTeuka.

Tema 6. UckyccTBeHHBIE H CHHTeTHYeCKHE NOJTUMepbI (449)

Hckyccmeennvle nonumepwi. IlomyueHue HCKyCCTBEHHBIX MOJMMEPOB, KaK MPOIYKTOB XUMUYECKOU
MOTU(UKAIIIH TPUPOTHOTO ITOJIUMEPHOTO CHIPhs. VICKyCCTBEHHBIE BOJIOKHA (alleTaTHBIH MIETK,
BHCKO3a), X CBOICTBA U MPUMEHEHUE.

Cunmemuyeckue noaumepul. I1oaydeHre CHHTETUYECKUX OJUMEPOB PEAKIUAMH IMOTUMEPU3ALUU U
nonukoHaeHcanuud. CTpyKTypa MoJIMMEpOB: TUHEITHAs, pa3BeTBICHHAS U MPOCTPAHCTBEHHAS.
[IpencraBuTeny CHHTETUUECKUX TUIACTMACC: MOJIUATUIIEH HU3KOTO U BHICOKOIO JaBJICHHUS,
MOJIUTIPOIIJICH U MOMUBUHMWIXIOpHA. CHHTETHYECKHE BOJIOKHA: JJAaBCaH, HUTPOH U KaIpoH.
HemoHncTpauuu. Konnekuus miactMace v u3aenuil u3 Hux. Kosiekius uCKyCCTBEHHbIX U
CUHTETUYECKUX BOJIOKOH U M3eNuil u3 HuX. Pacno3naBanue BOJOKOH IO OTHOIIEHUIO K HATPEBAHUIO
U XUMHYECKUM peakTuBaMm. Jlaboparopublie onbIThl. 15. O3HakoMieHHE ¢ 00pa3liaMu I1acTMace,
BOJIOKOH M Kay4yKOB.

Ilpakmuueckas paboma Ne2. Pacno3nasanue naiacmmacc u 60710K0H.

11 kaace.

Tema 1. Ctpoenue atoma u nepuoanyeckuii 3axon JI.U. Mennesneena (3 4)

Snpo: NpOTOHBI U HEUTPOHBI U30TOMBL. DJIEKTPOHBL. DIEKTPOHHAsE 000JI04Ka. DHEPreTUYECKUI
yYpOBEHb. ATOMHBIE OPOUTAIIH. S-, P- 31eMeHTbl. OCOOEHHOCTH CTPOSHMSI MEKTPOHHBIX 000JI0UEK
aTOMOB TIEPEXOIHBIX 3JIEMEHTOB.

Ilepuonnueckas cucrema xumuueckux nemeHToB J.1M1.MenneneeBa — rpaduyeckoe
0TOOpakeHHEe MEePUOJNIECKOro 3akoHa. dusnueckuil CMbICT MOPSAKOBOTO HOMEpA dJIEMEHTa, HoMepa
nepuoja U Homepa rpynnsl. BaneHTHbIe 251eKTpoHBI. [[pnyrHBI N3MEHEHUS! CBOWCTB 2JIEMEHTOB B
nepuojax u rpymnmnax (IJiaBHbIX MOArpyNnax). 3HadyeHHe MepruoJu4ecKoro 3aKoHa.

Hemoncmpayus. Paznuunblie GOpMBbI IEPUOIUUECKON CUCTEMbI XMMUYECKOI CHCTEMBbI
J.N.Menneneena.

Yuawuiics oonoicen 3nams nepuonndeckuit 3akon J.M.Menneneena;

yMemb XapaKTepU30BaTh 3JIEMEHTHI MaJIbIX IEPHOIOB 10 UX MOJIOKEHUIO B IEPUOIUUYECKON
cucteme JI.11.Menpaeneena.

Tema 2. Ctpoenue Bemecrsa (11 4)

Nonnas cBs13b. KaTnoHs! 1 aHnoHbI. MIOHHBIE KpucTalmn4eckue pemeTki. CBONCTBa BEIIECTB C
STUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

OnexTpooTpunaTeabHOCTb. [lomspHas 1 HenossipHas KoBaJeHTHBIE CBsi3u. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl CBSI3U. MOJIEKYISIPHBIE U aTOMHbBIE
KpUCTaJIIIM4ecKHe pemeTkd. CBONCTBA BEMIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.
CreneHb OKHCIIEHUS ¥ BAJIGHTHOCTh XUMHUYECKHUX 3JIEMEHTOB.

OCoOEeHHOCTH CTPOEHUS AaTOMOB METAIJIOB. MeTayuinyeckas XMMUYecKas CBS3b U
MeTaJUIMYecKasi KpucTauimueckas pemerka. CBONCTBA BEIIECTB ¢ METAJUIMYECKOM CBSA3BIO.

MexmonexysipHas 1 BHYTPUMOJIEKYJIIpHAsl BOJOPOIHAs CBA3b. 3HAUEHUE BOJIOPOAHOM CBA3H
JUIS OpraHu3aluyu CTPYKTyp OnonoiaumepoB. Enunas npupoga xumudeckoi cBsi3u. Tpu arperatHbix
cocTosiHuS BoJbl. OCOOEHHOCTH CTpOeHHsI ra30B. MOJSpHBIN 00beM Ia3000pa3HbIX BEILECTB.



[IpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJAOPOI, KUCIOPOA, aMMHUAK, YIIIEKUCIbIN ra3, aTuieH. Mx
MoJiyueHue, coonpanue, pacrio3HaBaHHe.

XecTkocTh BOJBI U CTIOCOOHI ee ycTpaneHus. Kucnbie conn. MunepanbHbie BOAbIL. JKukue
KPUCTAJIJIBI U UX Ucnoiib3oBanue. Kpucramnmmyeckoe u amopdHoe coctosinue Bemectsa. [Ipumenenue
aMOp(HBIX BEIIECTB

Jlabopamopmuwiii onvim. O3HaKOMJICHHE C MUHEPATbHBIMUA BOJAAMH.

[Tonsarue o nucnepcHbIX cucreMax. JucnepcHas (asza u aucnepcuonnas cpena. Kiaccuduxanms
IUcrepcHbIX cucteM. ['pybonucnepcHblie cucteMsbl. [loHsTHE 0 KOIOWIaX U UX 3HaYEHHE (3014,
Tein).

3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. BeniecTBa MONEKYJIPHOIO U HEMOJIEKYJIIPHOTO
crpoenusi. Monekynsapaas ¢popmyna. DopMynbHas equHHIA BemecTBa. MaccoBast 1 00beMHas JOIS
KOMIIOHEHTa B cMecH. Pemienue 3amau.

Ilpakmuueckaa paboma Ne 1. Ilonyuenue, cobupanue u pacnoznasanue 2a3oe

Yuawuiics oondicen 3Hamsb TEOPUIO XUMUYECKOU CBA3H; XUMUYECKUEe NOHAMUSA. UOH, HOHHAS
XMMHUECKas CBA3b, BEIIECTBA HEMOJIEKYJIIPHOTO CTPOEHHUS (MOHHBIE KPUCTAININYECKHE PEIIETKH);

ymems O0BACHATH IPUPOTY XMMHUUECKOH CBSI3H, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSL, OIIPENEIATH TUII XUMUYECKOH CBA3U B COCIMHECHMSIX.

Tema 3. Xumnueckue peakuuu (9 4)

Peaxnum, nmpoTekaromue 0e3 N3MEHEHHS COCTaBa BEIECTB: AJUIOTPOIIHUS,. aJUIOTPOITHEIE
MoauduKanuu yriaepoaa, cepol, pochopa, o10Ba U KUCIOPOAA; U30MEPHS,. U30MEPHI, peaKluu
nzomMepusanuu. [IpuurnHel MHOrooOpa3us BELIECTB: aJUIOTPONUS U U30MEpHsl, romoorus. Peakiuu,
UyIIMe ¢ K3MEHEHUEM COCTaBa BEIIECTB: PEaKIMK COeIMHEHNS, PAa3I0KEHHUs, 3aMelIeHHs], 0OOMeHa.
Peakuuu coenrHeHus, NpOTEKarOIIKME IPU IPOU3BOJICTBE CEPHOM KUCIOTHI. JK30 - U
SHAOTEpPMUUYECKUE peakiuu. TermioBoil ahdexT xumuyecknx peakiuii. TepMoXxuMuieckue ypaBHEHUS.

CkopocTh XUMHUYECKOH peakny. DakTopsl, BAUSIONIME Ha CKOPOCTh XUMUYECKOW pEaKIUu.
Karanuzatops! u katanus. [Ipeacrapnenue o pepMeHTax Kak OMOJOTHYECKUX KaTaanu3aTopax
0EJIKOBOM TPUPOJIBI.

HeoOpaTtumblie 1 00paTuMble XUMUYECKHE peakui. XMMHUECKOe PABHOBECHE U CIIOCOOBI €ro
cMeteHus. O01ue npecTaBiIeHus O MPOMBIIIJIEHHBIX CI0CO0ax MOTY4YEeHUs BELIECTB Ha IpUMepe
IIPOU3BOJCTBA CEPHOU KUCIIOTHI.

Wctunnable pactBopbl. PacTBopeHne kak GU3NKO-XUMHUECKUN MTpolecc. SBieHus, Ipoucxosiue npu
pPacTBOPEHHUH BEILIECTB, - pa3pylICHHE KPUCTALTUYECKON pemeTku, AU Qy3usi, TUCCOIUaus,
rUpaTanms, JUCCOLUAIUS JIEKTPOJIUTOB B BOJHBIX pacTBOpax. CTENeHb AIEKTPOINTUYECKON
nucconuaiui, CHUIbHbIE U c1a0ble A1eKTponuThl. KucnoTsl, ocHoBaHus, conu B cBete TO/I.
['uponu3 HeOpraHUYECKUX U OpraHuuecKux coequHeHni. Cpena BOAHBIX pacTBOPOB: KUCIIAs,
HelfTpanbHas, menoyHas. Bonoponuslii nokasarens (pH) pactsopa.

Crenensp okucinenus. OnpeaeneHue CTENEeHN OKUCIIEHUS JJIEMEHTOB 10 (OopMyJie COETUHEHMUSI.
[TonsiTHEe 006 OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIX peakiusax. OKUCIeHNEe U BOCCTAaHOBIICHUE,
OKHCJIUTEb U BOCCTAHOBUTEINb. DJIEKTPOJIU3 PACTBOPOB U PACILIaBOB (Ha IpUMEpe XJIOpuaa HaTpHs).
IIpakTHueckoe MPUMEHEHUE IEKTPOIIU3A.

VYyamuiics JOKEH 3HaTh XUMUYECKHE MTOHATUSA: XUMAYECKOE PABHOBECUE; TEOPHUIO
JJIEKTPOJIUTUYECKON JUCCOLMALINH;

CTENEHb OKHUCIICHUS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE;

YMETb OOBACHATH 3aBUCHMOCTH TMOJIOKEHUS XUMUYECKOTO PABHOBECHSI OT Pa3IUYHBIX (PAKTOPOB.
ONPEIEIATh CTENEHb OKUCIEHUS XUMUYECKNX JJIEMEHTOB, OKACIUTEb U BOCCTAHOBUTEIIb.

Tewma 4. BemectBa u ux cBoiictsa (11 )

[Tonoxenune meramwios B [ICXD J[.M. Menzaeneea. O0mue pusndeckue CBOMCTBA METAIIIIOB.
BiaumopeiicTBue MeTamioB ¢ HeMeTaiaMu (XJI0OpOM, CEpoi, KUCIOpoioM). B3anumopeiicTBre
HIEJIOYHBIX U HIEJIOYHO3EMENBHBIX METAJUIOB C BOJOU. DIIEKTPOXUMUYECKAN P HAIPSHKEHUI
METAJUIOB, B3aMMO/ICHCTBUE METAJUIOB C PACTBOPAMHU KUCIIOT U costedt. O01mue crnocoObl NoaydeHus
MeTaisioB. [IoHsATHE 0 KOPPO3UU METAILIOB, CIIOCOOBI 3aIIUTHI OT KOppo3uH. CIiiaBhbl.
JleMoHcTpanuu.



OO0pa3ipl MeTauioB. B3anMoaeiicTBIe MENOYHBIX U MIETOYHO3EMETbHBIX METAILIOB C BOJOM.

B3anmoaeiicTBre xenes3a ¢ cepoit, Meu ¢ KUCIOpo0oM. ['opeHue xene3a 1 MarHusi B KUCIOPOIe.
[Tonoxxenne Hemeramwios B [ICXD J[.M. MenneneeBa. CpaBHUTENbHASI XapAKTEPUCTUKA IAJIOTEHOB KaK
HauboJjiee TUMTMYHBIX NPEeICTaBUTENeH HeMeTalI0B. OKUCIUTENbHBIE CBOMCTBA HEMETAIOB
(B3auMO/IeliCTBHE C METAJUIAMU U BOJIOPOAOM). BoccTaHOBUTENbHBIE XUMUYECKHIX DJIEMEHTOB; OOIIIHe
XMMHYECKHUE CBOIICTBA HEMETAIIOB; OOBSICHITH 3aBUCUMOCTh CBOICTB HEMETAJNIOB OT UX COCTaBa U
CTPOCHHUSI.
Kucnotsr Heopranuyeckue u oprannueckue. Kinaccuduxamus kucinot. XuMUYecKue CBOWCTBA KUCIIOT:
B3aUMO/ICHCTBUE C METAJJIAMU, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSMH, COJISIMU, CIUPTaAMHU.
OcHoBaHus Heoprannueckue u oprannyeckue. Kinaccuduxanus ocnoBanuii. XuMu4yeckue cBOWCTBa
HEOPraHUYECKUX OCHOBAaHUM: B3aUMOJICUCTBUE C KUCIOTAMH, KUCIIOTHBIMU OKCUIAMH U COJISIMU.
Pa3noxxeHre HEpacTBOPUMBIX OCHOBAHHUU.
Knaccudukanus coneii: cpeqHue, KUCIble, OCHOBHBIE. X UMUYECKUE CBOMCTBA COJICH: B3aMMOJCICTBHE
C KUCJIOTaMH, LIeJI0YaMu, MeTajuiaMu, colisiMu. [IpencraBurenu coseit u ux 3HaueHue. Xopus
Hatpus, GocdaT KaIbus, KapOOHAT KANBIHS (CPETHUE COJH); THAPOKAPOOHATHI HATPHUS K AMMOHHUS
(xkucisle conn); ruapokcokapoonar meau (1) — manaxut (ocHoBHas cojb). KauecTBEHHBIE peakiy Ha
XJIOpHUJI-, Cylb(haT-, KapOOHAT- HOHBI, KATHOH aMMOHUs, KaTnoHbl sxene3a (1) u (111).

Ilpakmuueckasa pavoma Ne 2. «Uoenmuguxayus Heopzanuueckux coeOuHeHuii»

Yuawutics oonowcen 3nams XuMudeckue MoHATUSA 10 TeMe «BelecTBa 1 X CBOWCTBay:
Yuawutics oondicen ymems XapakTepu30BaTh 00IIME XMMHUYECKHE CBOMCTBA METAIIIOB, HEMETAIIIOB
Y OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTraHUYECKUX COCTMHECHUM.
TemaTuueckoe mianuposanue 10 kiaace

Ne Tema KonunuecTtBo
/11 YacoB.

1 Beenenue 1

2 Teopus cTpoeHHs OpraHUYeCKUX COCTUHEHHN 2

3 YTneBogopobl U UX MPUPOIHBIE HCTOUHUKH 8

4 Kucnoponcoaepkaiue opraHU4ecKrue COeTMHEHUS U UX 10

MMPpUPOAHBIC HCTOUYHUKU

5 A3oTcoiepkaliye CoeIMHeHNS U UX HaX0XKICHHUE B KUBOU 6
TIPUPOJIC

6 buonoruyecku akTUBHBIE OPraHUYECKUE BEIIECTBA 4

7 HckyccTBEeHHBIC M CHHTETUICCKHUE ITOTHMEPHI 3

Htoro 34

Temaruueckoe muanuposanue 11 kaace

Ne Tema Konunuectso
n/n 4acoB.
1 Crpoenue aToma u nepuoauueckuit 3akon /. . Mengeneesa. (3 | 3
gaca)
2 Crtpoenue Bemiectsa (114acon) 11
3 | Xummueckue peaku (9 gacoB) 9
4 BemectBa u ux coiictsa (11 yacos) 11
Hroro 34







