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YpoBens: CPE/THEE OFIIIEE OFPA3OBAHUE
IIpegmet: XVMIMUS (6a30BbIii ypOBEHb)
Knaccer: 10 - 11

IIporpamma pa3paboTraHa Ha OCHOBe C/IeJyIOLIUX /[OKYMEeHTOB:

defepanbHbIM KOMIIOHEHT rOCy/lapcTBeHHOT0 00pa3oBaTe/lbHOTO CTaHApTa,
YTBEP)KJEHHbIM  TpuKa3oM MuHucTepcTBa 00pa3oBaHMs U HayKu
Poccuiickont @epeparmn ot 05.03.2004 Ne1089.

[Tpuka3 muHUCTepcTBa ob6pa3oBaHus U Hayku Poccun ot 30.08.2010 Ne889
«O BHeceHMM W3MeHeHHI B (emepanbHBId 0a3UCHBIM y4eOHBIM IJIaH U
nprUMepHble yueOHble TiIaHbI [jisi 0Opa3oBaTe/bHBIX yupeXxaeHuii PO,
peau3yIoLuX MporpamMmmbl 0011iero o6pa3oBaHuUsl, yTBep>K/eHHbIe TIPUKa30M
MunuctepcTBa obpaszoBanusi PO ot 09.03.2004 Nel312».

denepanbHbli  0a3uCHBIM  yueOHBIM TUIaH, YTBEP)KJAEHHBIM TPHUKa30M
MunucrepctBa o6pa3oBaHus U HaykKu Poccuiickoit ®eznepaiiid  OT
09.03.2004 Ne1312 «O6 yTtBepxkAeHHU defepasbHOTO 0a3MCHOTO TlaHa U
IIPUMEPHBIX yU4eOHBIX TIJIAaHOB 00pa3oBaTebHBIX yupekaeHui Poccuiickoit
denepanyy, peanusyloIUX TporpamMmbl  obiero obpa3oBaHusi»  (C
V3MeHEeHUsIMU U JIOTIOJIHEHUSIMHU).

[Tpuka3z MunucTepcTBa obpa3oBaHusi U Hayku Poccutickoii ®enepauyu oT
31.01.2012 Ne69 «O BHeceHHMHM Hu3MeHeHWH B (efepasbHbId KOMIIOHEHT
rOCy/lapCTBEeHHbIX 00pa3oBaTe/lbHbIX CTAHJAPTOB Haya/JbHOTO 0OIIero,
OCHOBHOrO o0miero u cpeaHero (TosHoro) o6iero oOpa3oBaHUsT»,
yTBep)KJAeHHbIM MprKa3oM MwuHHUCTepcTBa oOpa3oBaHusi Poccuiickoit
®epeparu or 05.03.2004r. Nel089 «OO0 yTBep)KaeHHH benepasbHOTO
KOMITOHEHTa ToCyJapCTBeHHBbIX 00pa3oBaTe/bHBIX CTaHZAPTOB HAYa/bHOTO
00I111ero, 0CHOBHOTO 0011]eT0 U cpe/iHero (TI0/THOT0) 0011[ero 00pa30BaHUs».

Astopckasi mporpamma: I'abpuensiH O.C. «IIporpamma Kypca xumuu Ajist 10-
11 xmaccoB o061eobpa3oBaTenbHBIX yupeXxJeHui (0a30BbIi YPOBEHbB)»
Ipoda. 2008. JonyieHo MuaucTepcTBoM obpa3oBanus PO.

Paobouasn MnporpaMMma OpUue€HTUPOBAHA HAd UCII0/Ib30BAHHE y‘-IEﬁHI/IKOB:

o abpuensH O.C Xumus 10 knacc (6a3oBbiii ypoBeHb). [IPOPA. 2015

o abpuensH O.C. Xumus 11 knacc (6a3oBbiii ypoBeHs). [JPODA. 2015



I. INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUA YUEEHOI'O ITPEJMETA

10 — 11 knacc

B pe3ysbTare M3yueHUsi XUMUM YYeHHK JO/DKeH

3HATh/TIOHMUMaATh
e PpO/Ib XuMUU 8 eCmecmeo3HaHuuU, ee CBsi3b C IPYTUMH
eCTeCTBeHHbIMU HayKaMHM, 3HaueHHe B )KU3HU COBPEMEHHOT'0 O0IIeCTBa;
e G)CHellWlUe XuMuYeCcKue HNOHAMUS: BeIeCTBO, XUMUUECKUN
3JIeMeHT, aToOM, MOJIeKy/7a, Macca aTOMOB W MOJIeKY/, WOH, pajvKall,
a/JIOTPOTIHSL, HYKMWAbI W M30TONbI, aTOMHBIe S-, p-, d-opOuTasmy,
XUMHUecKass CBSI3b, 3/IeKTPOOTPHUIIATebHOCTh, Ba/JIEeHTHOCTb, CTeleHb
OKHCJIeHUsI, TUOpUu3als opOuTasel, IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKY/l, MOJIb, MOJIIPHAasi Macca, MOJISIPHBIA 00beM, BelljeCcTBa
MOJIEKY/IIPHOTO U HEMOJIEKY/IIPHOTO CTPOEHUSI, KOMIT/IeKCHBIe
Ccoe/IMHEeHUs], JIUCTIePCHbIE CUCTEMBI, HWCTUHHBIE  PacTBOPHI,
3/IeEKTPO/IUTAYECKAs [JUCCOLMALMsl, KHUCIOTHO-OCHOBHbIE peaklui B
BOJIHBIX  pacTBOpaX, THAPONM3, OKUCIeHWe U  BOCCTaHOB/IEHUe,
3/IEKTPO/IN3, CKOPOCTh XHWMHYECKOW peaklUM, MeXaHW3M peakiuH,
KaTaiu3, TeryioBoi 3 deKT peakinu, SHTA/IbITNSA, TEIJIOTa 00pa30BaHUs,
SHTPOIMSA, XHMUUECKOe  paBHOBecHe, KOHCTAaHTa  PaBHOBeCHS,
yI/IepO/JIHBIN CKesieT, (DyHKIMOHAMbHAas TPYIIra, FOMOJIOTUSI, CTPYKTYpHast
Y TIPOCTPAHCTBeHHasi U30MepHsi, UHYKTUBHBIN U Me30MepHbIi 3hdeKThl,
3/1eKTpodu/, HyKIeodusi, 0CHOBHbIE TUITbI peaki[iii B HeOpraHu4eckon u
OpraHu4eCcKol XUMUHY;

¢ OCHOBGHbIE€ 3dKOHbI XumMuu:. 3dKOH COXpdHEHHsSA MACChbl BEIECTB,
HEPI/IO,U‘I/I‘—IECKI/II‘/JI 3dKOH, 3dKOH IIOCTOAHCTBA COCTdBd, 3dKOH ABora,qpo,
3dKOH Fecca, 3dKOH ,Z[EI‘/JICTBYI-OIJ_II/IX MdCC B KHHETHUKE U TepMOAWHAMHKE;

e OCHOGHble Meopuu XuMuu: CTPOEHHs aroMa, XWUMHUUeCKOW CBfI3H,
3JIEKTPOJIMTAUECKOM [JUCCOLMAllMM, KUCJIOT W OCHOBaHWM, CTpPOEHUs
OpraHhuecKUX COoeIMHeHUM (BK/IOUasi CTEePeOXHMMUI0), XHUMHUUECKYHO
KUHETUKY U XUMUUECKYIO0 TEPMOJUHAMUKY;

e Kiaaccugukayuio u HOMeHK/Aamypy HeopraHu4eckux u
OpraHuyeCcKrx COeJMHEHUN;

e NpupoOHble UCMOYHUKU YTTIEBOJIOPO/IOB U CIIOCOOBI UX MepepaboTKu;

e gewjecmea u mamepua/abl, WUPOKO UCNO/Ab3yeMble 6 NpPaKmuke:
OCHOBHble MeTa//Ibl M CIUIaBbl, rpaduT, KBapll, CTEK/IO, L|€MeHT,
MUHepasibHble yHnoOpeHusi, MUHepalbHble U OpraHWuuecKhe KUCJIOTHI,
1IeJI0UM, aMMUAK, YIJIeBOAOPOAbI, (eHOJ, aHWIWH, MeTaHOJ, 3TaHO,
3TUIEHIJIMKOJIb, TTIULIEPUH, (hOpMasib/leru/i, alleTaiberu, aleToH,



yMeThb

IJIFOKO3a, Caxapo3a, KpaxMaj, KjeTuaTka, aMHHOKHC/IOTBHI, Oesky,
HMCKYCCTBEHHble BOJIOKHA, KayuyKW, TIUIaCTMAacChl, >XUPbl, MbLIa U
MolOl1[ie Cpe/CTBa;

 Ha3bl6AMb V3yUYeHHbIE BeleCTBa M0 «TPUBUATIBHON» U MeXAYHapOAHOU
HOMEHK/1aTypam;

e onpedensaimb: BaJIeHTHOCTb U CTeleHb OKUCIeHUs] XUMUUeCKUX
5JIEMEHTOB, 3aps/i WOHA, TWUI XWMUUYECKOW CBSI3M, TPOCTPAHCTBEHHOE
CTPOEHWEe MOJIEKY/, THUIl KPUCTA//TMYECKON peLleTKH, XapakTep CpeJbl B
BOAHBIX pacTBOpax, OKWUC/WTE/b W BOCCTAaHOBUTE/b, HarlpaB/ieHUe
CMellleHUs1 paBHOBeCHUSI T10/] B/IMSIHUEM Pa3/MUHbIX ()aKTOPOB, U30Mephl U
rOMOJIOTH, TPUHAJIE)KHOCTh  BEIIeCTB K  pa3/iMuHbIM  KJjaccam
OpraHUMYecKUX COeJJMHEeHWM, XapaKTep B3aWMHOIO B/IMSIHUSI aTOMOB B
MOJIeKy/1aX, TUMbI peakl[iid B HEOpraHWueCKOW U OPraHuveCcKou XUMUWY;

e Xdpakmepu306amb: S- , p- U d-37€MeHThl M0 WX TOJOXKEHUI B
nepuoguyeckoi  cucteme JI.M.MeHgeneeBa; oO0IMe XuUMHUECKUe
CBOMCTBa MeTa/I/IOB, HEMETA/VIOB, OCHOBHBIX K/1aCCOB HEOPraHWYeCKHUX
CoeVHeHWH; CTpOeHWe UM CBOWCTBA OpraHWYecKUX COeJuHEeHUH
(YyrneBoJOpOZAOB, CIUPTOB, (EHOJIOB, a/bJeruJioB U  KEeTOHOB,
KapOOHOBBIX KHUCJ/IOT, aMUHOB, aMUHOKHCJIOT U YIJIEBOZIOB);

e 006ACHAMb: 3aBHUCUMOCTh CBOHCTB XHUMHUECKOTO 37eMeHTa |
00pa30BaHHBIX UM BeIlleCTB OT TIOJIOXKEHUsI B TIEPUOJUUYECKON CHCTeMe
O.. MeHgeneeBa; 3aBUCUMOCTb CBOWCTB HEOPraHWMYeCKUX BeIeCTB OT
WX COCTaBa W CTPOEHMSsT; TIPUPOY M CTIocoObl 00pa30BaHUs XUMHUEeCKOM
CBS3Y; 3aBUCHMOCTh CKODOCTHM XWMHWYECKOM peaklMd OT pPa3/InYHbIX
($hakTopoB, peakI[MOHHOW CITOCOOHOCTH OpraHWYeCKUX COeAWHEHHM OT
CTPOEHUs UX MOJIEKYJI;

e @bINOJHAMDb XUMUYECKUUl 3JKCnepumeHm TIO: PacCIio3HABaHUIO
BO)KHEUIIINX HEOPraHWYeCKUX W OpraHWYeCKUX BeIeCTB; TMOJYYEHUIO
KOHKDETHBIX  BeLeCTB, OTHOCSILUXCA K HW3Y4YEHHbIM KJjaccaMm
COeIMHeHU;

e Npo8oOUMb PaCyeThl MO0 XUMUUECKUM (POPMYJIaM U YpPaBHEHUSIM
peaxLui;

e ocyujecme/isimb CaMOCTOSITe/TbHBIM MOKMCK XUMUUYeCKOW UHhOopMaLu
C WCIOJIb30BaHWEM pa3/IMUHbIX MCTOYHUKOB (CIPaBOUHBbIX, HAyUHBIX U
Hay4YHO-TIOIY/IIPHBIX W3/IJaHUM, KOMITBIOTEPHBIX 0a3 /JaHHBIX, PeCypCcoB
MHTepHeTa); UCMOMb30BaTh KOMIIbIOTEPHbIE TEXHOIOTUX [jisi 00paboTKu
Y Tiepefiauy MH(OpMaLu U ee MpeJCcTaBIeHus] B Pa3/IMUYHbIX (popMax;



KCII0/TH30BaTh NMPHO0OpeTeHHbIE 3HAHNUS U YMEHHS B MPAKTHYECKOM
JNeATeTbHOCTH M TMOBCeAHEBHOM KU3HHU JIJIs:

e TIOHMMAaHMA I71I00aTBHBIX HpO6JIEM, CTOAINUX I1epen ye/j10BeueCTBOM:
3KOJIOTNMYECKHUX, JHEPreTUUYeCKHUX 1 ChIPbEBBIX]

e 00BsICHEHUST XUMUUYECKHUX SIB/IEHUH, MPOUCXOAIIUX B TIPUPO/Jie, ObITY
Y Ha MPOMU3BO/CTBE;
+  3KOJIOTUYECKM I'PaMOTHOTIO TTOBe/IeHUs B OKPYKaroLLel cpeze;

+ OL|EHKHU BJIMSIHUAS XMMHUYECKOT0 3arpsi3HeHMsI OKpY Karollleld cpe/ibl Ha
OpraHu3M YejioBeKa U [Ipyrue >KUBble OpraHu3MBbl;

« 0Ge3omacHol paboTHI C BelljeCTBaMH B jlabopaTopuu, ObITY U Ha
TIPOU3BO/ICTBE;

e ompejesieHHs] BOSMOXXHOCTH MPOTEKaHWsI XMMUUeCKUX MpeBpalleHUN
B Pa3/IMUHbBIX YCJIOBUSX U OLIEHKU UX MOC/Ie/ICTBUM;

e pacrio3HaBaHUs U UIeHTU(PUKALMY Ba)KHENIINX BelleCTB U
MaTepHraJioB;

e OIIeHKH KaueCTBd MMUTHEBOU BOJbI U1 OTAEJIBHBIX TTUIIEBBIX ITDOAYKTOB;

. KpHTquCKOﬁ OLIEHKH JOCTOBEPHOCTHU XUMUUEeCKOU I/IH(bOpMaL[I/II/I,
HOCT’YHHI-OLL[EIZ N3 pa3/IMYHbIX UCTOYHHKOB.

II. COOEP)KAHUE YUEBHOI'O ITPEJMETA

10 xmacc
BBegenue
[TpeameT opraHuueckot XuMuu. CpaBHeHHe OpraHUueCKHUX COeZIMHeHUN C
HeopraHuueckuMu. [IpupoiHbIe, MCKYCCTBEHHbIE U CUHTETUUEeCKHe OpraHuuvecKue
CcoeIIHeHUS.
Tema 1
Teopuisi CTPOeHUA OPraHUUYeCKUX COeJUHEeHUM

BaneHnTHOCTh. XHMHYeECKOe CTpPOEHMEe KakK TIOpSIOK COeIUHEHUsT aTOMOB B
MOJIeKyJ/ie COTZIaCHO UX BajieHTHOCTHA. OCHOBHBIE MOJIOKEHUSI TEOPUM XUMHUUeCKOTO
CTPOEHUS1 OpraHUuYeCKHUX CoefuHeHWW. [IoHATHe O TrOMOJIOTMM W TOMOJIOrax,
M30MepUM U nu3oMepax. XvuMuueckre (hOpMyJibl U MOZEe/A MOJIEKYIT B
OpraHuyveckor xumuu. JemoHcmpayuu. Mozenyu MoieKya rOMOJIOTOB M K30MEepOB
OpraHnuyYyeCKUX COeJMHEHUN.

Tema 2
YrneBoaopobl M UX MPUPOJHbIE HCTOUHHKHA

[Tpupopsbiii ra3. Ausikawbl. [IpypogHbli ra3 Kak TOIUIMBO. IIpenmylnectsa



NPYPOJHOrO ras3a mepej APYyrUMM BHjamMHu ToruiMBa. CocTaB TPUPOAHOrO rasa.
AJKaHBI: TOMOJIOTUYECKUI psiZi, U30Mepusi U HOMEHK/aTypa ajKaHOB. XUMHUeCKHe
CBOWCTBA aJIKaHOB (Ha NpYMepe MeTaHa M 3TaHa): FOpeHre, 3aMelleHHe, pa3/ioyKeHue
U JleruapupoBaHye. [IpuMeHeHe afkaHOB Ha OCHOBE CBOMCTB.

A 1 K e H bl. DTUJIeH, ero rojayJyeHue (Jeruip¥upoBaHueM 3TaHa M Jierujpararuen
3TaHO/1a). XMMHYeCKHe CBOWCTBA 3TWIEHA: TOpDeHWe, KayeCTBEeHHbIE peakluu
(obecriBeuriBaHMEe OPOMHOI BOZIbI M PacTBOpa MepMaHraHarta Kasusi), Thjparaiys,
nosvmepusanus. [lonvatrsieH, ero CBOUCTBa U IIpuMeHeHue. [IpumeHeHue
3TH/IeHa Ha OCHOBe CBOMCTB. AJiKaZiieHbl U KayuyKu. [ToHsaTre 00 ankajuieHax Kak
yIJIEBOAOPOZAAX C JBYMSI ABOWHBIMU CBsI3AMU. XUMHUYeCKHe CBOMCTBa OyTajvieHa-
1,3 u u3onpeHa: obecijBeuriBaHWe OPOMHOU BOAbI U TMOAMMepH3aLvs B KaydyKHU.
Pesuna.

A 1 K ¥ H bl. ALIeTWIEH, ero ToJjiyueHWe THPOJM30M MeTaHa M KapOWAHBIM
crocobomM. XuMUYecKue CBOMCTBa alleTWieHa: TropeHUe, obOecliBeurnBaHUe
OpoMHOIM BOABI, TIPUCOeJUHEHHEe XJI0POBOZOPOAAa W Tujparanus. [IpumeHeHue
aljeTWIeHa Ha OCHOBe CBOMCTB. Peakius nonmmepusaltid BUHWIXJI0pUAA.
[MonuBUHUAXIOPUS U ero ipuMeHeHre. bensosn. [TosyueHre 6eH30/1a U3 rekcaHa U
alleTusieHa. XUMHMUecKde CBoOiicTBa OeH30/1a: TOpeHWe, TrajoreHUpOBaHMUe,
HuTpoBaHue. [IpuMeHeHne GeH30/a Ha

ocHoBe cBoicTB. HedTh. CocTaB u nepepabotka HepTu. Hedrenpoaykrsl. beH3uH
Y TIOHsATHE 00

OKTaHOBOM uuciie. JlemoHcmpayuu. lopeHve MeTaHa, 3TW/IeHa, aljeTH/IEHa.
OTHollleHWe MeTaHa, 3TWIeHa, aljeTWieHa U OeH30/la K PacTBOPY IepMaHraHara
Kanusi u 6pomHoi Bojie. [lonydyeHue 3TU/IeHa peakliveld Jierdaparaljiy 3TaHo/a U
JlerioiiMepyr3aliii MoM3TUIeHa, aljeThaeHa KapOuaHbIM criocoboM. PasnokeHue
Kayuyka IIpM  HarpeBaHWM, WUCIMbITaHWE I[IPOLYKTOB  pa3/iokeHWs  Ha
Heripesie/IbHOCThb. Kosutekius

obpa3uoB HedTH U HedTenponyKToB. JlabopamopHbie onbimbl. 1. OripefeneHue
5JIEMEHTHOTO COCTaBa OpPraHUYeCKHMX COeJWHeHWW. 2. VI3roToBieHue Mogfesneun
MOJIEKY/T YTTIeBoAopozoB. 3. O0-Hapy)KeHMe HeTlpe/ieTbHbIX COeIMHEeHUHN B XKUTKUX
He(drenponykrax. 4. [lomyueHme W cBoKMcTBa aueTuieHa. 5. O3HakKOMJIeHUE C
KosuieKLveld «HeTb U MPOAYKTHI ee repepabOoTKM».

Tema 3
Kucnopoacogepikainue opranmyeckyie CoeiUHeHUs U X MPUPOAHbIe
MCTOUYHHKH

EavHCTBO XMMHUeCKOW OpraHu3alldy >KUBbIX OPraHU3MOB. XMMHWUeCKUM COCTaB
JKMBBIX OPraHU3MOB.

Criupthl. TlonyyeHue 3TaHosia GpokeHWeM IVIFOKO3bI M TH/IpaTaliiell STH/IeHa.
'vapokcuabHasg rpymmna Kak (yHKLOWOHaibHasA. [lpeacraBnieHue O BOAOPOAHOU
CBsA3M. XHWMHWYeCKHe CBOMCTBA 3TaHOJIA: FOpeHWe, B3aUMOJENCTBHE C HaTPUEM,
oOpa3oBaHe TIPOCTHIX U CIOKHBIX 3(PUPOB, OKUC/IeHNWe B anbZeru. IIpuMeHeHHe
3TaHO/la Ha OCHOBE CBOWCTB. AJIKOTOJIU3M, €r0 TOC/Ie[CTBUS U MpeayIpeXaeHue.
[ToHsTHE O TIpefeTbHBIX MHOTOATOMHBIX CIIMPTax. [IML[epyH Kak npeacTaBUTe b



MHOI0aTOMHBIX CIUPTOB. KauecTBeHHass peaklysi Ha MHOrOarOMHbIe CITUPTHI.
[Ipyumenenue rauuepuHa. KameHHbid yrosb. ®enon.  Kokcoxumuueckoe
MPOU3BO/ICTBO U ero mpoaykuus. [TonyyeHne (eHosma KOKCOBaHMEM KaMEHHOTO
yrid. B3aumHoe BMsiHME aTOMOB B MoJieKysie (peHosa: B3aMMOJEWCTBHE C
T'MIDOKCUIOM HaTpusi M a30THOM KucioTod. [lonukoHgeHcauus ¢eHoma C
dbopmanbaeruioM B peHonodopmManbaeruiHy0

cmony. IlpumeHeHue eHoma Ha OCHOBe CBOWCTB. Aubierynl. I[lomyueHue
anbJEeTUIOB OKUCJIEHWeM COOTBETCTBYIOL[MX COUPTOB. XHWMHUYECKUe CBOWCTBa
aZbJleTU/IOB: OKUCJIeHWe B COOTBETCTBYIOLYIO KHUC/IOTY W BOCCTaHOB/IEHUE B
COOTBETCTBYOIMK cUpT. [IprMeHeHne hopmanbieruzia u

alleTajiibZierija Ha OCHOBe CBOMCTB. KapOoHOBble KHUC/IOTHL. [losyueHue
KapOOHOBBIX KUCJIOT OKUCJeHUEM ajlbJeruioB. XUMUUeCKre CBOWMCTBA YKCYCHOM
KACIOTBI: 0OIl[Me CBOWCTBA C HEOPraHWYeCKWMH KHUCIOTaMHU U peakijus
sTepuukalu. [IprMeHeHHe YKCYCHOM KHCJIOTbI Ha OCHOBE CBOWCTB. Bbiciime
JKAPHBIE KUCJIOTBI Ha TPUMepe MaTbMUTUHOBOU U CTEaPUHOBOM.

Cnoxubele 3pupbl W KuUpbl. [lomyueHHe CIOKHBIX 3(PUPOB  peakiiyel
sTepudrkaiui. Cro)kHble 3(Qupbl B TMpUpoJe, MX 3HaueHue. IIpumeHeHUe
CJIOKHBIX 9()MPOB Ha OCHOBE CBOMCTB.

JKupbl Kak ciokHble 3(Upbl. XUMHUUYeCKHe CBOMCTBA JKHUPOB: THPOJIU3
(oMblNieHre) U THUJPUPOBaHUE >XUAKUX >KUPOB. [IprMeHeHHe >XMPOB Ha OCHOBe
CBOMCTB.

YrneBoppl.  YrnmeBoabl, WX ~ K/JacCU(UKALUS:  MOHOCaxapubl  (IJIFOKO3a),
Ircaxapuibl (caxapo3a) Y roaMcaxapy/ibl (Kpaxmar U 1e/I/1t0/103a). 3HaueHue
VIZIEBOZIOB B >KWBOW TIpUpPOZie YW B JKU3HU UejioBeKa. I[JIt0Ko3a BellecTBO C
JIBOMCTBEHHOM (YHKLIMeN - albAeruioClupT. XUMHUUYeCKHue CBOMCTBA T/IFOKO3bI:
OKHC/IeHWe B IJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJ/IEHHE B COpOMUT, OpokeHHe
(MOJIOUHOKMC/IOe U CUPTOBOe). [IpiMeHeHMe T/TFOKO3bl Ha OCHOBE CBOMCTB.

Hucaxapygpel 1 monvcaxapugpl. [loHATHe O peakUUsX TOJUKOHZEHCALuu U
rMpoJiM3a Ha T[pyUMepe B3auMMOIIPeBpAllleHWl: IJI0KOo3a —  I0JIMCaxapuf.
Hemoucmpayuu. OxucieHve cnupta B anpgerus. KauecTBeHHas peakuusi Ha
MHOTOAaTOMHbBIe CIUPTBL. Kosnekiusa «KaMeHHBI yrojb W TIPOAYKTHI €ro
niepepaboTKu». PacTBOpUMOCTE (peHOsa B Bofie TIpU OOBIUHOM TeMIiepaType U Tpu
HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHon. Peakiusi «cepeOpsiHOTO -
3epKajia» ajlbleruioB U ITHOK03bl. OKHC/IeHUE albJeru0oB U IVIFOKO3bl B KUC/IOTBI
¢ niomougpto rugpokcraa meau (II). TlTomyueHue yKCyCHO-3TU/IOBOTO U YKCYCHO-
n3oamuaoBoro 3¢upoB. Kosmekius 3pupHbix Maces. KauecTBeHHasi peakijusi Ha
KpaxmaJi.

Jlabopamopubie onbimbi. 6. CBoiicTBa 3TWIOBOr0 crmpTta. 7. CBOMCTBa
rmvneprHa. 8. CpolictBa ¢opManbgervza. 9. CBorcTBa YKCyCHOW KUCIOTHI. 10.
CaovicTBa XUpoB. 11. CpaBHeHHe CBOMCTB PaCTBOPOB MbljIa U CTUPAJ/ILHOTO

TIOPOLLIKA. 12. CaoricTBa IVIFOKO3BI. 13. CaoricTBa KpaxmarJia.

Tema 4



A3oTcopepiKaijue coefUHeHHsI U UX HAaX0)K/eHUe B )KMBOU MPHUPO/e

Awmunbl. [ToHsTre 06 amuHax. [TosryueHHe apoMaTHYeCKOTO aMUHA — aHWIMHA
— U3 HUTpPOoOeH30/1a. AHW/IMH KaK OpraHuueckoe OCHOBaHWe. B3anMHoe BiMsiHUe
aTOMOB B MOJIeKy/le aHWU/IMHA: 0Cyia0/ieHne OCHOBHBIX CBOWMCTB M B3aUMO/IEHCTBHE
c 6pomMHOM Bozoii. I[IprMeHeHHe aHWIMHA Ha OCHOBE CBOWMCTB. AMHHOKHUCJIOTHI.
[TosyueHHe aMHHOKHMC/IOT W3 KapOOHOBBIX KHC/IOT W THAPOJH30M OesKOB.
XYWMHUUeCKHe CBOMCTBA aMMUHOKMCJIOT KakKk aM(OTepHbIX  OpraHW4YeCcKUX
COeIMHEHWH: B3aWMOJENCTBUE CO IL[e/l0YaMM, KUCI0TaMU M JApyr C [JPYroM
(peakuust noMkKoHAeHcalmn). [lenTyugHas cBsi3b U nosurnentuabl. [IpuMeHeHue
AMUHOKHMCJIOT Ha OCHOBe CBOWCTB. benmku. IlomyueHwe 6enkoB peakijuei
TO/IMKOH/JeHCAL[d aMUHOKUCIOT. [TepBruUHasi, BTOpUYHasi U TpeTU4Hasi CTPYKTYPbI
benkoB. XuMHUUeCKWe CBOWCTBa Oe/IKOB: TOpeHWe, [eHaTypalys, THUAPO/IU3 U
LBeTHbIe peakLiu. buoxuMmuyeckue
¢yakuyu GenkoB. [eHeTHuecKas CBSi3b MeXJy KaacCaMM OpraHUYeCKUX
coenrHeHur. HyknenHoBble KUC/IOTbL. CUHTE3 HYK/IEMHOBBIX KUCJIOT B KJIETKe U3
Hyk/1eoTu0B. OOmMii TyiaH CcTpoeHUss HykieoTwjga. CpaBHeHHe CTPOeHUs U
dyskuuii PHK u JHK. Posib HyK/JIEeMHOBBIX KWUCJIOT B XpPaHeHUM M Tiepejaye
Hac/ieZicTBeHHON nHbopMalyu. [ToHaTre 0 6MOTeXHO/IOTHY U TeHHOW WHKeHepHH.
demoucmpayuu. B3aumopenicTBUe aMMHakKa M aHWIMHA C COJISHOM KHCJ/IOTOM.
Peakiiyiss aHWIMHA ¢ OpOoMHOM BofioM. [JoKa3aTe/bCTBO HaMMuus (PyHKI[MOHATBHBIX
TPYINT B pacTBOpax aMUHOKHC/OT. PacTBopeHue u ocaxkzaeHue OenkoB. lIBeTHBIE
peakiuu OeKOB: KCAaHTOIIPOTEWMHOBast U OuypeToBasi. [opeHHe NMTHYLEro Tepa U
mepcTsiHou HUTU. Mogens Monekysbsl [IHK. Tlepexoapl: 3TaHO/T — 3TW/IEH — 3THU-
JIEHTJIUKO/Ib — 3TWAeHruKoaaT meau (II); sTaHom — 9STaHank — 3TaHOBAs
KMCJ/IO0Ta.

JTaGoparopHbie ONbBITHL 14. CaolicTBa OenkoB.
IlpakTuueckas pabora Ne 1. VMjeHTupUKaluss OpraHWYeCKH COeJUHEHUM.
X

Tema 5 buosiornuecKu aKTUBHbIE OpraHuyecKue CoefUHeHUs

®epmeHThl. DepMeHTHI Kak OMOOrMuecKre KaTaau3aTtopbl 6eKOBOW MPUPO/BL.
OcobenHoctu ¢yHKIMOHUPOBaHuUs (hepMeHTOB. Posib hepMeHTOB B
JKU3HEeJIesITeJIbHOCTU JKMBBIX OpPraHM3MOB M HapoOJHOM XO3siiicTBe. BuTaMUHBIL.
[Tonatve o BuTamuHax. HapyllleHus, CBsfi3aHHble C BUTaMUHAMM: aBUTAMHUHO3BI,
TMIIOBUTaMUHO3bl W TUMEepBUTaMUHO3bl. BurtamyH C Kak mMOpeACcTaBUTe/b
BO/IOPaCTBOPUMBIX BUTAMHUHOB U BUTaMUH A KakK Tpe/|CTaBUTe/b
JKUDOPAaCTBOPUMBIX ~ BUTaMUHOB. lopMoHbl. [loHSTME O TOpMOHax Kak
ryMopasbHbIX PeryasiTopax »KU3HeAesTeJbHOCTU )KUBBIX OpraHu3moB. VIHCY/IMH U
a/ipeHa/iuH Kak rpefcTa-
BUTEU TODMOHOB. [TpodunakTrka CaxapHOro nuaberta.
JlekapcTBa. JIekapCcTBeHHast XUMUsI: OT MaTPOXUMUU O XUMHOTeparvu. ACIMPUH.



AHTHOMOTUKY U JucOakTepro3. HapkoTnueckue BerriectBa. Hapkomanus, 60pbba
C Hell ¥ podrIaKTHKA.

JdemoHcmpayuu. Pa3noxxeHre MepoKCHia BOAOPOAA KaTaaa3ou ChIporo msica u
ceiporo kKaptodess. Komnekuuss CMC, copepxkalyx sH3UMbL. VicmbiTaHWe cpejibl
pactBopa CMC wuHguKaTopHOii Oymaroii. Wmoctpaiuu ¢ doTorpadusmu
JKUBOTHBIX C pa3/MuHbIMM (OpMaMu aBUTaMUHO30B. Kosiekijusi BUTaMHUHHBIX
nperniapatoB. VcribiTaHye cpefbl pacTBOpa aCKOPOMHOBOM KUC/IOThI MHAUKATOPHOM
bymaroii. McribiTaHWe anTeyHOro TMperapata WHCYIMHA Ha Oesiok. JlomarirHsis,
nabopaTtopHasi 1 aBTOMOOM/TbHAS arTeuKa.

T e m a 6 UckyccTBeHHBIe U CHHTeTHYeCKHe M0/ TUMePbI

NckyccTBeHHble no/vMepbl. [lonyueHne HMCKYCCTBEHHBIX IIOJIMMEPOB, Kak
MPOAYKTOB XUMHYECKOU MOAU(DUKALMA TPUPOAHOIO TOJIMMEPHOIO  ChIPBSI.
HckyccTBeHHble BOJIOKHAa (aLleTaTHbIM IIe/K, BHUCKO3a), WX CBOWCTBA U
TIpUMEHeHHUe.

CuHTeTnueckue rosmmepsl. [lomyyeHue CHHTeTUUeCKUX I10JIMMEpPOB peakLysMU
MoJiMMepu3alii M TOJMKOHAeHcanuuu. CTpyKTypa IIOJIMMEpOB: JIMHEMHaf,
pasBeTB/IeHHass ¥ MPOCTPaHCTBeHHas. [IpencraBuTen CMHTETAYECKUX M/1IaCTMACC:
TIO/IMSTUJIEH HU3KOTO U BBICOKOTO JjaBJ/IeHUs, MIOJIUIIPOIIU/IEH U TTIOJIMBUHUJIXJIOPUL,.
CuHTeTHYeCKue BOJIOKHA: JlaBCaH, HUTPOH U KallpoH.

HemoncTpaumu. Kosnekius 1jlacTMacC WM u3fendd W3 Hux. Kostekumum
VCKYCCTBEHHBIX M CHUHTETUYECKUX BOJIOKOH W W3fe/vMd U3 HUX. Pacrio3HaBaHHe
BOJIOKOH I10 OTHOLIEHWID K HarpeBaHUK0 U XHWMUYECKUM peakTUBaM.
JlabopamopHbie onbimbi. 15. O3HaKOM/IeHHe C 00pa3ijaMu 1/IacTMaccC, BOJIOKOH U
KayuykoB. IIpakmuueckast paboma Ne 2. Pacrio3HaBaHUe TJIACTMACC ¥ BOJIOKOH.

11 xnacc
Tema 1 CTpoeHue atoma u nnepuogudeckuii 3akoH /I. I. MenpeneeBa

OcHogHble cgedeHust 0 cmpoeHuu amomd. S1apo: MpOTOHbI U HEMTPOHBI. M30TOMBI.
OJIeKTpOHbI. J/IeKTPOHHAsE 000/10uka. DHepreTHueckuii ypoBeHb. OCOOEHHOCTH
CTPOEHHsI 3/IeKTPOHHBIX 000JI0UeK aTOMOB 37IeMEeHTOB 4-r0 U 5-T0 TepUo/oB
nepuoauueckou cuctemsl 1. I. MenzieneeBa (TiepexoiHbIX 3/ieMeHTOB). [loHsiTHE
00 opburansx. s- U p-opbuTanmM. ONeKTPOHHbIe KOH(UTrypalu aTOMOB
XVMHUYEeCKUX 3JIeMEHTOB.

ITepuoduueckuti 3akoH /].M.MeHOeneega & ceeme yueHusi 0 CmpoeHuu amomd.
Otkpertue 1. WM. MeHgeneeBbIM Ileprojuueckoro 3akoHa. Ilepuoanyeckas
cucTeMa XuMuueckux 3nemeHToB /1. V1. MeHzeneeBa - rpaduueckoe otobpaxeHue
MepUoJUYeCKoro 3akoHa. dusrMueCKri CMBICI TIOPSAKOBOIO HOMEpPA 3JIEMEHTa,
HOMepa Mepuo/ia U HoMepa IpyIrbl. BaseHTHbIe 3/1eKTPOHBI. [IpuunHbI U3MeHeHUs
CBOMCTB 3/IEMEHTOB B IEPUOJAX U rpynmnax (IVIaBHbIX MOATPYMNax).



[TonoxeHve BOZOpOZAa B MEPUOAUYECKOM CHCTeMe. 3HaueHue TeprhOAUYeCcKOro
3aKOHA W TIepUOJUYECKOW CUCTeMbl XMMUUeCKUX 3remMeHTOB [. V. MenpgeneeBa
[J/1s1 Pa3BUTHSI HAYKU Y TIOHUMAaHUST XUMUYeCKOM KapTUHBI MUPa.

JdemoncTpanuu. PasnuuHble (OpMbI NepUOSUYECKOM CHUCTeMbl XUMHYEeCKHUX
snemeHTOB 1. V. MeHeneeBa. JIaboparopHbliii onibIT. 1. KoHCTpyHpoBaHue Tie-
puofryeckor  Tabnmuibl  3/1IeMEHTOB C  WUCHOJIb30BaHUEM  KapTOyYek.

Tema 2 CTpoeHue BelecTBa

HoHHas xumuueckas cea3b. Katronbl U aHuoHbl. Knaccudukaiysi ioHOB. VIOHHBIe
KpHCTa/inueckye peiieTku. CBOMCTBa BeIeCTB C 3TUM THUIIOM KPUCTa/LJTHUeCKUX
pelleToK.

KoganenmHass xumuueckass ces13b. INeKTPOOTpULIATeNbHOCTb. [losisspHast
HeroJisipHasi KOBajleHTHble CBsi3u. Jlumnosb. T1osiipHOCTH CBSI3U U TIOJISIPHOCTD
MoJieKynbl. OOMEeHHBIM W /IOHOPHO-aKILIeITTOPHBIM MeXaHW3Mbl 00pa30BaHUs
KOBAa/JIEeHTHON CBSI3U. MOMEeKYy/IsipHble W aTOMHbIe KpPHCTA//TMUeCKHe peIeTKH.
CBolicTBa BellleCTB C 3TUMU TUMAMM KPUCTa/UIMUeCKUX peleTok. Memaniuueckas
xumuueckasi ces3b. OCOOeHHOCTH CTPOEHHUs aTOMOB MeTa/ioB. MeTasnuecKast
XUMUUecKass CBsI3b W MeTaj/uldueckass KpUCTa/iiMdeckass peiiieTka. CBolcTBa
BeII[eCTB C 3TUM THUIIOM CBSI3H.

BodopodHas xumuueckasi ces3b. MeXMosieKy/sipHass U BHYTPUMOJIEKY/ISIpHast
BO/IOPOZIHAsl CBsi3b. 3HaueHWe BOJOPOJHOM CBSI3U [I/Ii OpraHU3allud CTPYKTYP
buomoMMepoB.

IMonumepnbl. TlnacTMacchl: TePMOIIACTBI U PeaKTOIIAaCThl, UX TIPe/CTaBUTENA U
npuMeHeHue. BosiokHa: NpUpo/iHble (pacTUTEebHbIE U )KUBOTHbIE) U XUMUUYECKUE
(UCKyCCTBeHHble ¥ CUHTETUUeCKHe), WX T[peACcTaBUTeM U TIpUMeHeHue.
I'azoobpasHoe cocmosiHue eewjecmed. Tpu arperaTHbIX COCTOSIHHSI BOJBI.
OcobeHHOCTH CTpOeHHsi Ta30B. MoJsipHbli 00beM Ta3000pa3HbIX BeIeCTB.
[Tpumepnl Ta3000pa3HbIX TPUPOAHBIX CMeceil: BO3AyX, TNPUPOAHBIA ras.
3arpsisHeHre aTMocdepbl (KUCIOTHBIE JOXKIH, TTAapHUKOBBIA 3¢deKT) u 6oprda C
HUM.

[TpencraBuTe/M Ta3000pa3HbIX BeIeCTB: BOAOPOJ, KHCIOPO[, YITIEKUC/IBINA Tras,
aMMuaK, STuneH. Wx monyuyeHue, cobupaHue U pacmno3HaBaHue. JKuodkoe
cocmosiHue gewjecmea. Boga. [ToTpebsienue Bofbl B OBITY 1 Ha

npousBoAcTBe.  JKecTKOCTb  BOABI U COCOObl  ee yCTpaHeHusl.
MuHepanbHble BOJbl, MX WCIO/Nb30BaHHE B CTOMOBBIX U JieueOHBIX LieJisiX.
JKvikuie KpUCTaLTbI U UX IPUMEHEHHUe.

Teepooe cocmosiHue gewjecmea. AmMopdHble TBep/ble BellecTBa B MPUPOJE U B
JKA3HU uUesioBeKa, WX 3HaueHWe M TMpHUMeHeHUe. KpucTraminueckoe CTpoeHHe
Bell|ecTBa.

HucnepcHble cucmembl. TIoHsATHE O AUCIIEPCHBIX cucTeMax. JlucrepcHasi (asza u
aucrnepcoHHas cpefa. Knaccudukaiysi AucnepcHbIX CUCTEM B 3aBUCHMMOCTH OT
arperaTHOr0 COCTOSIHUSL JUCTIEPCHOU Cpe/ibl U AUCTIEPCUOHHOM (ha3bl.



I'pyboucriepcHble CUCTEMBI: SMYJIbCHUH, CyCIleH3UH, a3p030JI1.
ToHKOMCTIEPCHBIE CUCTEMBI: TeJId U 30/TH.

Cocmas gewjecmea u cmecell. BelijecTBa MOJIEKY/ISIPHOTO ¥ HEMOJIEKY/ISIPHOTO
CTpoeHMsi. 3aKOH TIOCTOSTHCTBA COCTaBa BelllecTB. [loHATHe «ZJOMsi» U ee
Pa3HOBUHOCTHU: MaccoBasl (/I0/1s1 37IeMeHTOB B COeWHEHUWH, [J10J/iI KOMIIOHEHTa B
CMecu — [lofig TIpuMecel, [0/l pacTBOPEHHOro BellleCTBa B pacTBOpe) U
oObeMHas1. Jlosst BbIX0/ja IPOJIyKTa peakiliiy OT TeopeTHUeCKH BO3MOXKHOTO.

HNemoHcTpau. Mogiesib KPUCTA/TMUECKOM pellieTKu Xjiopuaa Hatpusi. OOpasiibl
MHHEpasoB C MOHHOW KPUCTA/LTMYECKOW peLIeTKOW: KajbLuTa, raaura. Mopemu
KPUCTa/VINUeCKHX PeIlIeTOK «CyX0ro jabja» (WIh uofa), aiMasa, rpadura (Mmm
KBap1ia). Mopens MOJIeKYJIbI OHK. OO6pas3iibl riacTMacc
(beHonodopMasnbaerugHole, TO/INypeTaH, TO/TUITUJIEH, TIOJIUTIPOIIWJIEH,
TIOJIMBUHUIXIOPU) U u3fenvss u3 Hux. OO6pasijbl BOJIOKOH (II€pCTh, ek,
arleTaTHOe BOJIOKHO, KarlpOH, JIaBCaH, HEW/IOH) U u3fenuss u3 Hux. OOpasifbl
HeOpraHWYeCcKWX T0JMMepoB (Cepa IulacTAYeCKasi, KBapll, OKCH/J, aJtOMHUHMS,
TIPUPO/IHbIE  aIFOMOCHIMKAThl). Mojenb MoJisipHOrOo oObema Ta3oB. Tpu
arperaTHbIX COCTOSTHUS BOZbl. OOpas3iibl HAKUIM B YaliHUKe U TpyOax LieHTPa/IbHO-
ro oTorieHus1. 2KecTKOCTb BO/[bI U CIIOCOOBI ee ycTpaHeHust. [Iprbophl Ha KUAKUX
Kpucta/uiax. O6pa3ibl pa3MuHBIX AWCIIEPCHBIX CUCTEM: 3MY/IbCUH, CYCIeH3WH,
aspo3onieid, renern U 3osed. Koarymaums. Cunepesuc. Oddekr Tunpans.
JlaGoparopHbie ombIThl. 2. OmpefesieHrWe TUMAa KPUCTA/UIMYECKOW pelleTKd
Bell|eCTBa M OMNMCAaHWe ero CBOMCTB. 3. O3HaKOMJIeHHe C KOJUIeKLel T0JMMepOB:
[71IaCTMacC Y BOJIOKOH U u3fenvs W3 HUX. 4. VcribiTaHWe BOZAbl Ha >KeCTKOCTb.
YcrpaneHue eCTKOCTHM BOAbI. 5. O3HakOM/IeHWe C MUHepa/ibHbIMM BOJaMu. 6.
O3HakoM/IeHHUe C IUCTIEPCHBIMU CUCTEMaMHM.
IIpakTuueckas pabora Ne 1. [TosyueHue, cobrpaHue U pacrio3HaBaHUe T'a30B.

Tema 3 XuMuuecKue peakiium

Peakyuu, udyujue 6e3 usmeHeHusi cocmaea geujecms. AnOTpPONUs U aJUIOTPOII-

Hble BHUJOM3MeHeHWs. [IpuuMHBI aMIOTpONMM Ha TIIpUMepe MoAW(UKALN
Kuciopoza, yriepoga u ¢ocdopa. O30H, ero 6uosornueckass posib. V3omepsl u
M30Mepusl.
Peakyuu, udywjue c u3meHeHueM cocmasea eeujecms. Peakuuum coefvHeHUs,
pasyio)keHusi, 3aMelljeHlss 1 oOMeHa B HeOpPraHW4eCcKOW M OpraHUyeckod XUMHU.
Peakiuu 5k30- U 3HAOTepMHUUecKre. TermoBor 3((eKT XUMUUeCKOM peakLyuy U
TepMOXUMHYECKWe ypaBHeHMs. Peakuyuyd TropeHMs, KaK YaCTHbIM CJydau
9K30TEPMHYECKHX peaKLUi.

Ckopocmb  xumuueckoli  peakyuu. CKOpPOCTb  XUMHYeCKOH  peakiuu.
3aBUCHMOCTb CKOPOCTH XMMUUECKOW peakL[uu OT NPHUPOAbI pearupyromx
Bel|eCTB, KOHLIeHTpaL1H, TeMITlepaTypsl, IO AU TIOBEPXHOCTH
COTIPUKOCHOBEHMS U Karanu3saTtopa. Peakiiyy romo- U retreporenssle. IToHsaTre o



KaTaiv3e U Karanuzatopax. depmeHTbl Kak Ouojoruueckue KaTajau3aTophl,
0CcoOeHHOCTH UX (HYHKIJMOHHPOBAHHSI.

Obpamumocmb xumuueckux peakyuli. Heobpatumbie 1 0OpaTUMble XUMUUYECKHE
peakiii. CoOCTOSTHME XWMUUECKOTO pPaBHOBECHSI Jjisi 0OpaTUMBIX XUMHUECKUX
peakiuii. Criocobbl CMelljeHUs XUMHUYEeCKOTO paBHOBECHs] Ha TIpMMepe CHHTe3a
ammuaka. [ToHsiTie 06 0OCHOBHBIX HAyUHBIX TIPUHIMTIAX TTPOM3BOACTBA Ha TIpUMepe
CMHTe3a aMMHaKa WIM CepHOW KUCIOThL. Poab 600bl 8 Xxumuueckoll peaxyuu.
VcTrHHBIE pacTBOpbl. PacTBOPUMOCTH W KIaCCU(UKALMs BeIecTB IO STOMY
MPU3HAKY: PaCTBOPHMbIe, MaJIOPaCTBOPHMMbIE U HEPaCTBOPUMbIE BellleCTBa.

ONeKTPOJIUTBI U HEJIEKTPOJIUTHI. DJIEeKTPOJIUTAYeCKas Auccoruanus. Kucnorsl,
OCHOBaHHS WU COJIA C TOYKW 3PEHUS TeOPUM S/IeKTPOIUTHUYECKOM IUCCOLUALUU.
XVMHUeCKHe CBOMCTBa BOJblL: B3aUMOZEMCTBHME C MeTa/ulaMW, OCHOBHBIMUA H
KAC/IOTHBIMU OKCHUJlaMH, pas3/iokeHHWe U 00pa3oBaHMe KpHUCTa/JIOTHPATOB.
Peakiuu rujparalyv B OpraHriueCcKor XUMUH.

T'udponuz opeaHuueckux U HeopeaHuuyecKux coeOuHeHull. Heobparumbiii
ruzposii3. OOpaTUMBbIi THAPOJIN3 COMEH.

'vaponu3 opraHUYecKux COeAUHEHWM W ero MpakThUUecKoe 3HaueHue [Jis

MOJIyYeHUs] TUJPOJU3HOIO COMpTa M Mbula. bronormyeckass posb TMZApOJv3a B
MIaCTUYeCKOM U SHepreTHyeckoM oOMeHe BelleCTB W JHEPrMM B KIIETKe.
OKucaumenbHO-80ccmaHogumesnbHble peakyuu. CrereHb OkKucieHus. Orpepe-
JieHHe CTeTleH! OKMC/IeHus 110 ¢opmysie coequHeHust. [ToHsTHe 06 OKUCUTETBHO-
BOCCTaHOBUTE/IbHBIX peakiusix. OKWC/IeHHWe W BOCCTAHOBJIEHWE, OKWC/IUTENb M
BOCCTaHOBUTE/b.
Onekmponu3. ONeKTPOIU3 KaK OKUCIUTeTbHO-BOCCTAHOBUTEBHBIM  TPOLIECC.
ONeKTpo/IU3 pacIlylaBOB M PaCTBOPOB Ha MpuMepe Xjopyja Hatpus. [IpakTrueckoe
NIPUMEHEHUEe  37eKTPO/M3a.  JJIeKTPOJIMTUYEeCKOe  TI0JlyueHHWe — aJFOMUHUSL
[lemoHcTpanuu. [IpeBpaiijeHue kpacHoro ¢ocdopa B 6ebiii. O30HaTop. Mogenu
MoJieKyn H-OyTaHa ¥ u3o0yTaHa. 3aBUCUMOCTb CKOPOCTH peaki[id OT TPHUPOAbI
Bell[eCTB Ha MprUMepe B3auMO/IeliCTBUSI PACTBOPOB Pa3/IMUHbIX KHUC/IOT OJIMHAKOBOM
KOHL[€HTPAaLUU C OJVHAKOBBIMU I'PaHy/IaMU [[UHKA U B3aUMOJENCTBUS OJMHAKOBBIX
KyCOUKOB pa3sHbIX MeTa//IOB (MarHusi, LMHKA, ’Keje3a) C COJISTHOM KHCJIOTOM.
B3aumopelicTBUe paCTBOPOB CEPHOM KMC/IOThI C paCTBOPaMM TUOCY/b(aTa HaTpus
pa3/IMuHOM KOHLIEHTpaLMX U TemriepaTypbl. Mogenb kurnsiero cios. PasnoxkeHue
MepoKCHUa BOJAOPOAA C MOMOINBH KaTtanu3atopa (okcuga Mapranua (IV)) u
KaTasia3bl ChIPOTO Msica U ChIporo Kaptodesisi. [Ipumepbl He0OpaTUMBIX peakiui,
UAyIIMX C obpa3oBaHMeM OcCafika, ra3a WiId BoAbl. B3aumopelicTBue JUTUS U
HaTpus ¢ Bogou. [lonyuenue okcuga docdopa (V) u pacTBopeHUe ero B BOJE;
WCTIbITaHWe TIOYYeHHOTO pacTBopa JiakmycoMm. OOpasiibl KpHUCTaIIOTH/PaToB.
VcribiTaHue pacTBOPOB — SME€KTPOJMTOB M HEIEKTPOIMTOB HAa  MpegMeT
auccolanuu.  3aBUCMMOCTb  CTENeHW  37eKTPOIUTUYEeCKOW  AWCCOLMalyd
YKCYCHOW KHCJOTBI OT pa3bapiieHusi pacTBopa. [Waponn3 Kapbuja Kasbls.
'uapom3 KapOOHATOB I1Ie/IOUHBIX METa/ZIOB M HUTpaToB IMHKA Win cBuHia (II).
[Tonyyenne wmbuta. IlpocTelilivie OKHC/IWTETbHO-BOCCTAHOBUTE/IbHBIE peaKLUK:
B3aHMMO/IeMCTBUE LIUHKA C COISTHOM KHUC/IOTOM U )Kejle3a C paCTBOPOM Cy/b(dara



Menu (IT). Mogenb anekTposu3epa. Mojienb 3/1eKTPOIM3HON BaHHBI Z1J1s1 IOJTyYeHUsT
a/IFOMUHUS.

JlaGopaTopHble ombIThI. 7. Peakiius 3aMellleHUss MeIU >Kejie30M B PacTBOpe
MeZIHOTO Kyropoca. 8. Peakiuu, uayiiue ¢ obpa3oBaHreM 0Cajika, Ta3a ¥ BoAbL. 9.
[TonyyeHue KuC/IOpozAa pas/iokeHUWeM IepOKCUZa BOAOPOAA C MOMOLLBI0 OKCH[a
mapradua (IV) u karanasel cbiporo kaptodens. 10. IlonyuyeHwe Bopmopofa
B3aMMOJIEMCTBUEM KUCJIOTHI C IMHKOM. 11. Pa3nuuHble ciiyyau ruipon3a Coen.

T e m a 4 BemiecTBa ¥ UX CBOMCTBA

Metannel. B3auMopencTBie MeTa/VIOB C HeMeTa/llaMH (XJIODOM, CEpou U
KUC/IOPOZIOM). B3avMopeincTBre IeJIOYHBIX W I1e/IOUHO3eMe/TbHbIX MeTa/lJiIoB C
BOZIOW. OJIEKTPOXUMHUUYECKUN Ppsifi HalpsbKeHUWM MeTasyioB. B3aumogelicTBue
MeTa/IZIOB C pacTBOpPAMM KHC/IOT U coyied. AtoMUHOTEpMUS. B3anmopeiicTBue
HaTpUsl C 3TAHOJIOM U (DeHOJIOM.

Koppo3susi MeTaioB. [ToHsITHE 0 XUMHUUYECKOM U 37IEKTPOXUMUYECKOW KOPPO3UHr
meTa/iioB. Criocobbl  3allUTBI  MeTa/yIoB  OT  KOppo3uu. HemeTasibl.
CpaBHUTe/bHAsT  XapaKTepUCTHKAa TaJloTeHOB Kak  Haubosiee  TUIMAYHBIX
npeicTaBUuTesied  HemeTa/uioB.  OKWC/IWTeNbHblE ~ CBOMCTBA  HEMeETa/lJIOB
(B3aMMOZelCTBMe C MeTa/ulaMM U BOZOpoAoM). BoccTaHOBUTENBHBIE CBOUCTBA
HeMeTaJlJIoB (B3anMogeiicTBUe ¢ Oosiee 3/1IeKTPOOTPULIATe/IbHBIMA HeMeTas/ulaMd 1
C/IOKHBIMU Bellle CTBAaMU-OKUCTUTESIMU).

KucnoTel HeopraHnueckue U oprannueckue. Knaccudukaiys Kucaor. XvuMude-
CKHe CBOMCTBAa KMCJIOT: B3aUMOJENCTBHE C MeTa/l/laMH, OKCUaMU MeTasljioB,
T'U/IPOKCH/JaMHU METaJI/IOB, COJIIMH, CITUPTaMH (peakifus 3TepuduKaiiimn). Ocobbie
CBOMCTBA a30THOM W KOHLIEHTPUPOBAaHHOU CEpHOM KHUCJIOThl. OCHOBaHMSA
HeopraHuyeckuve U opraHuueckue. OCHOBaHMSI, UX KlacCUPUKalysa. XUMUUeCKre
CBOMCTBa OCHOBaHMWM: B3aUMO/eHCTBUE C KUC/I0TaMU, KUCJIOTHBIMU
OKCHJIaMU U  COJIsIMUA. Pa3jiokeHWe HepacTBOPUMBIX OcCHOBaHuWM. Cosu.
Knaccudukaiusi coneit: cpefHue, KUC/ble U OCHOBHble. XUMHYeCKHWe CBOMCTBA
cojier: B3aMMOJEWCTBHe C KMCAOTaMH, II[e/louaMy, MeTa/ylaMHd M  COJISIMHU.
[TpeacraBuTeni cosieli W WX 3HaueHWe. XJIOpW[, HaTpHsi, KapOOHAT KasibIfus,
docdar kanbius (cpefHUe COMM); THAPOKapOOHAThl HATPUSI U aMMOHMS (KUC/IbIe
conmn); tuapokcokapboHar meau (II) -mamaxut (ocHoBHast cosib). KauecTBeHHBIE
peaki[iu Ha XJI0pH/-, Cy/ibdar-, 1 KapboHaT-aHUOHbI, KATHOH aMMOHHUSI, KAaTUOHBI
xenesa (II) u (I11).

leHeTHuecKasi CBA3b MeXKJy KaaccaMM HeOpraHWYeCKUX U OpraHu4ecKux
coeqvHeHud. IloHSTME O TeHETMYeCKOW CBSI3M W TeHeTUYeCKUX psjax.
leHeTnueckuii psii MeTasiia. ['eHeTHueckuit psiji HeMeTasna. Oco6eHHOCTH
reHeTUYeCKOro psila B OpraHuueckod xumuM. J[lemoHcTpaiuu. Kosmekius
oOpa3lioB MeTasuioB. B3auMoeiicTBHe HaTpusi M CypbMbl C XJIODOM, >Kejie3a C
cepor. lopeHve wmarHusg W aJIOMUHMSI B Kucaopoge. BsaumoperictBue
11]eJIOUHO3€eMe/IbHBIX MeTal/IoB C BOJoM. B3aMMopelicTBUe HaTpusi C 3TaHOJIOM,
[[MHKAa C YKCyCHOW KWCJIOTOW. AsoMuUHOTepMus. B3aumogerictBue menu C
KOHIL[€HTPHPOBAaHHOMW a30THOW KUCIOTOM. Pe3ynbrarhl



KOPPO3UM MeTa/l/IOB B 3aBUCMMOCTU OT YCJIOBUM ee mpoTekaHus. Kosekius
o0Opa3rjoB HeMmeTa//IoB. B3auMo/eiicTBHe XJIODHOW BOZABI C pacTBOpoM Opomuza
(vogupaa) kamusi. Komniekijusi TIPUPOAHBIX OpraHU4YecKuX KUC/IOT. Pa3baBneHue
KOHLIEHTPUPOBAaHHOM CEpPHOM KHWCJIOThl. B3anmoencTBUe KOHLIEHTPUPOBAaHHOU
CEepHOM KHCJIOTBI C CaxapoM, I[eJUTFOI030M U Meabto. OOpasijpl TIPUPOJHBIX
MHHEPAJIOB, COfiepsKalliuX XJI0PH/ HaTpusi, KapOoHaT Kasblus, hocdar Kaiblysa U
ruzipokcokapboHatr meau (II). OO6pasipl TUIEBBIX MPOAYKTOB, CO/epXKallux
T'UIpOKapOOHaThl HaTpUsi U aMMOHUS, UX CIIOCOOHOCTb K pas/ioykKeHWIO TpU Ha-
rpeBaHud. [ameHve cofpl ykcycom. KauecTBeHHble peaklMMd Ha KaTHUOHBI U
AQHUOHBI.

JIaGoparopHbie onbIThI. 12. McribiTaHWe pacTBOPOB KHCJ/IOT, OCHOBAHUM U COei
VMHJVKaropamMu. 13. B3auMopencTBre COJISIHOM KHUC/IOTBI U PacTBOpa YKCYCHOU
KUCJIOTBI C MeTa/uilamu. 14. B3auMopencTBUe COJMSSHOW KUCJIOTBI WM pacTBoOpa
YKCYCHOM KHCJIOTBI C OCHOBaHUsIMM. 15. B3anmopelicTBue COMSIHOM KUC/IOThI U
pacTBOpa YKCYCHOU KHCJIOTBI C COMISIMHU.

16. TlonyuyeHWe ¥ CBOMCTBAa HEpPAaCTBOPUMBIX OCHOBaHWMK. 17. T'maposus
XJIOPDH/IOB U alleTaToB 11[e/IOYHbIX MeTasuioB. 18. O3Hakom/ieHre C KOJIIeKLUSIMMU:
a) MeTa/IJIoB; 0) HEMeTa/IJIOB; B) KUCJ/IOT; T') OCHOBaHHiA; /1) MUHEPAJIOB 1
buosiorue CKUXMaTepHaioB,CofiepKallluXHeKOTOPhIECOJIH.

IlpakTuueckasa pa6ora Ne 2. PelleHde 3KCriepUMeHTalbHbIX —3afad
HUJEHTU(GUKALIMIO  OpraHhuyecKux " HeopraHuyeCckKux COeJIJMHeHUH.

III. TEMATUYECKOE IIJTAHMPOBAHUE

10 ks1acc
Ne Pa3pen KoauuectBo
n/n 4acoB
1) Beenenue. 1
2] Teopusi cTpoeHUsI OpraHuYeCKHUX COeJUHEHUN. 2
3] YrneBozopos! ¥ UX NIPUPOAHBIE UCTOYHUKU. 8
4| Kvcnopogocogepskailje opraHuueckue CoefuHeHus U Ux 10
TIPUPOJHBIE UICTOUHUKH.
5. A3zoTcozepykale opraHuyeCckue CoeJUHeHUs U UX HaXOXKJeHue 6
B JKMBOM MPUPO/IE.
6. brosiornyeCckKy akTMBHBIE OPraHUYeCKre COeMHEeHUS. 4
7] WCKyCCTBeHHbIE U CUHTeTUYeCKHe TOJIMMepHI. 3
Bcero: 34

11 knacc




Ne Pazpgen KomnuecTtBo
n/n 4acoB
1| Ctpoenue aroma u nepuoguueckuii 3akoH [I.1. MeHieneeBa. 3
2] CtpoeHue BelllecTsa. 14
3] XuMuueckue peakLvu. 8
4] BemecTBa 1 X CBOWCTBa. 9
Bcero: 34




