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Pabouas nporpamma no npeameTty « Xummns»
10-11 knacc (MpoUNbHBIA YPOBEHb)

YuebHas paboyas nporpamma no xummm B 10- 11 knacce paspaboTaHa Ha OCHOBE
MprMepHOoIt NporpaMMbl cpegHero (MOMHOro) o6Lero 06pasoBaHMs N0 XUMUK (MPOQUNbHBIN
ypoBeHb) 2015 r., Mporpammbl Kypca Xumun ans 8-11 knaccos 06LLe06pa3oBaTe/bHbIX
yupexaeHuin (npodunbHbIi ypoeHb) 2015 r. aBTop MabpuensH O.C. n MocyaapCTBEHHOMO
06pa3oBare/ibHOro cTaHgapTa.

[JaHHasa nporpamMmMa peann3oBaHa B y4ebHuke: MabpuensH O. C, Mackaes ®.H.,
Nbicosa I'.I". Xumus. 10- 11knacc, NpoubHbIA ypoBeHb — M.: [ipoda, 2014;

COAEP>XAHWE TEM YUYEBHOIO KYPCA XMW 10 KJTACCA (npotusib)

(3 yaca B Hepgento; Bcero 102 v)

BeegeHue.(54)

MpeaMeT opraHnyeckor Xmummum. OCOBeHHOCTM CTPOEHNS N CBOMCTB OpraHNYecKnx
COeIMHEHWIN. 3HAaYeHNE N POJiIb OPraHNYeCKON XMMUN B CUCTEME eCTECTBEHHBIX HAYK B YKNU3HU
o6uyectsa. KpaTkuii 04epK UCTOPUK PasBUTUS OPraHNYecKon XUMUK,

OCHOBHbIe N0M0XKeHNa Teopun cTpoeHna A.M. byTneposa. NpeAnocbIKU CO34aHNSA TEOPUMN.
MpefcTaBneHne o TEOPUN TUNOB M paanKanos. PaboTel A. Kekyne. XMUYECKoe CTPOEHUE U
CBOWCTBA OPraHM4YecKux BeLLEeCTB. 13oMepusi Ha npyuMepe 6yTaHa U 1N306yTaHa.

ANeKTPOHHOE 06/1aK0 U OpbUTasb, X (JOPMbI: S U P. DNEKTPOHHbIE N 3NEKTPOHHO-
rpacuyeckmne hopMynbl aToMa yrnepoga B HOpMasibHOM 1 BO36Y>XAEHHOM COCTOSIHUSAX.
KoBaneHTHas XMMmn4eckas CBs3b, ee MoNMSPHOCTb U KPaTHOCTb. BogopoaHas cBsisb. CpaBHEHME
0OMEHHOr0 1 AOHOPHO-aKLENTOPHOI0 MEXaHM3MOB 06pa30BaHNs KOBA/IEHTHOM CBA3N.

BaneHTHble COCTOSHUS aToMa yriepoga. Buabl rubpuansaumn: sp>-rubpuamnsaums (Ha
NpUMepe MONeKybl MeTaHa), Sp>-rnépuansaums (Ha npuMepe MoneKybl 3TUAEHa), Sp-
rmépuamsaums (Ha npuMepe MOeKy bl aLeTuneHa). FeoMeTpus MOMIEKYN PacCMOTPEHHBIX
BELLIECTB 1 XapaKTepUCTIKa BU0B KOBAIEHTHOM CBA3W B HUX.

Tema 1. CTpoeHune 1 Knaccugmkaumsi opraHUYeckmx coegmHeHmi. (10 4)

Knaccudmkayms opraHuYecKmnx CoejUHEHNIA No CTPOEHMIO YTNEPOAHOrO CKeneTa:
auuKnmueckue (ankaHbl, ankeHbl, aNKUHbI, anKagneHbl), KapooLuuKnyeckue, (LMKnoanKaHbl 1
apeHbl) ¥ reTepoLMKIMYeCKne CoeaurHeHns. Knaccudmkauys opraHUueckux CoeanHeHniA no
(hYHKLMOHANbHbIM FpynnamM: CrMpTbl, (HeHO/bI, MPOCTbIE 3PUPbI, aNbAernabl KETOHbI,
KapGOHOBbIE KMCNOTbI, COXHbIe 3MpPbl. YTNeBOAbl. A30TOCOAEPXKALLNE COEANHEHNS:
HUTPOCOEAVNHEHMS, aMWUHbI, AaMUHOKUCNOTbI.

HomeHknatypa TpusmanbHas n MKOMAK. MpuHumunbl 06pa3oBaHns Ha3BaHUIA OpraHNYecKmx
coeanHeHunin no MKOMAK.



Bubl M30MepUN B OPraHNYECKO XMMUW: CTPYKTYPHast M NPOCTPaHCTBEHHAs. Pa3HOBUAHOCTM
CTPYKTYPHOIN M30MEPUN: N30MEPS «YTNIEPOHOIO CKemNeTa», N30MepHs NMoIoXKeHUs (KpaTHO
CBA3Y 1 (DYHKLMOHANBHON Fpynmbl), MEXKNaccoBas M3o0Mepusi. Pa3HOBMAHOCTY
MPOCTPAHCTBEHHOI U30Mepun. "'eomeTpuyeckas (LMc-, TPaHC-) M30Mepurs Ha NPYUMEpPe ankeHoB
W UMKNoaskaHoB. ONTHYeckas M30Mepust Ha MpUMepe aMUHOKIMCIOT.

PelLeHMe pacyeTHbIX 3a4a4 Ha BbIBO, (hOPMY/T OpraHNYeCKMX BELLECTB MO MacCOBbLIM A0MSM W
Mo NPOAYyKTaM CropaHus.

Nip 1. N3roToBneHne Mogaeneit MoneKyn opraHM4YecKux CoefMHeEHNA

Tema 2. XMuyeckume peakumnm B opraHnN4eckom xmmmun. (8 1)

TUNbI XMMUYECKNX PEAKLMIA B OPraHUYECKON XMMUW. TTOHATUE O peakLysX 3aMeLLEeHNS:
ranoreHMpoBaHWe aslkaHOB M apeHOB, LLIENOYHOM MAPOIN3 ranoreHaskaHoB. MoHATME O
peakLmMaX NPUCOeANHEHMS: TnapaTaLys, rmaprpoBaHue, rMaporanoreHMpPoBaHme,
rasioreHMpoBaHue. PeakLun NonMMepr3anyum n NoNKoHAeHcaumn. MoHATME 0 peakumsx
oTLIeNNeHNs (3NUMUHMUPOBAHNS): AerApPMPOBaHe akaHoB, Aermapartauus CrvpTos,
AErnapoxnopMpoBaHe Ha NPUMepe rasioreHankaHoB. MOHATUE O KPEKMHTe anKaHOB U
AEenonMmepu3aLms NonumepoB. Peakuus 1n3oMepmsauyn.

TOMOSIMTUYECKUIA 1 TeTEPONIMTYECKMIA pa3pbiB KOBA/IEHTHON XMMMUYECKON CBA3M; 06pa3oBaHme
KOBa/IEHTHOW CBSI3U MO AOHOPHO-aKLENTOPHOMY MexaHu3my. MoHATNE 0 HyKneodune 1
anekTpoguse.

[JemoHcTpauun. MNnaeneHve, 06yrnMBaHWe 1 FOPeHNe OpraHNYecKX BELLECTB.

KOHTpO/ibHbIe paboThl. 1. «BelecTsa 1 XMMUYECKNE peakLy B OpraHUYeckom XMmmnm»

Tema 3. Yrnesogopoapl. (254)

MoHsTue 06 yrnesogopoaax. MpupoaHbIe MCTOYHWKM YTIeBOAOPOAOB. HedThb 1 ee
MPOMbILLNEHHas NepepaboTKa. PpaKLMOHHas NeperoHKa, TePMUYECKUI N KaTaIMTUYECKUIA
KPeKWHT. MpUpPOAHbIi a3, ero cocTaB U NPaKTUYECKOe MCMo/b30BaHNe. KaMeHHbIl yrofb.
KoKcoBaHVe KaMeHHOr 0 YT s,

AnkaHbl. FomMonornyeckunin psg n obuas gpopmyna ankaHos. CTpoeHNe MOMEKY bl MeTaHa U1
APYrnx ankaHoB. 3oMepursi 1 HOMEHKNaTypa afkaHoB. PU3NYECKME N XMMUYECKIME CBOCTBA
a/IKaHOB: peaKkLU1N 3aMeLLIEHMS, TOPEHME a/IKaHOB B Pa3/INyHbIX YCNOBUSAX, TEPMUYECKOE
pa3noyKeHue afkaHoB, M30Mepu3aLms ankaHoB. MNpuMeHeHne ankaHoB. MexaHn3m peakumm
paanKanbHOro 3aMeLLEHKs, ero ctagun. NpakTuyeckoe NCNob30BaHMe 3HaHWUIA 0 MEXaHU3Me
(cBOGOAHOPAAMKANBHOM) peakLun B NpaBunax TEXHUKM 6e30MacHOCTY B ObITY 1 Ha
NPon3BOACTBE. MPOMBbILLIEHHbIE CNOCOObLI MOMYYEHWS: KPEKUHT ankaHoB, (ipaKLMOHHas
neperoHKa HegTw.

AnkeHbl. FoMonormyeckunii psg v o6uas opmyna ankeHoB. CTpoeHMe MOMEKY/bl 3TUNEHA U
APYTrnX ankeHoB. V13oMepusi anlkeHOB: CTPYKTYpHas 1 NMPOCTpaHCTBEHHas. HomMeHKaTypa 1
(hr3nyeckme CBOINCTBA aslkeHOB. lonyyeHne 3TUIEHOBLIX YI1EBOA0PO/0B U3 alKaHOB,



rasioreHaskaHoB, CUPTOB. Peakuun npucoeayHeHns ((MapMpoBaHue, rnaporanoreHnpoBaHue,
rasioreHMpoBaHue, rnapartauys). Peakumm OKUCNEHNS 1 NONMMePU3aLMN aiKeHoB. MpuMeHeHne
aIKEHOB Ha OCHOBE MX CBOWCTB

AnkvHbI. Fomonornyeckuii psag ankmnHos. O6Las hopmyna. CTpoeHre MoneKyrbl aLeTuneHa
W ApYrvx ankuHoB. 13oMepus ankinHoB. HOMeHKNaTypa aleTuneHOBbIX YT /IeBOLOPO/IOB.
MonyyeHne afKUHOB: METAHOBBIN U KapGUAHbIV CNOCo6bl. PU3NYECKIE CBOICTBA aNlKMHOB.
PeakLy NPUCOEANHEHNS: FafloreHMPOBaHNe, M’MapPMPOBaHNe, TMapPorasoreHMpPoBaHNe,
ruapatauys (peakums Kydeposa). Auvepursaums U Tprmepusauus ankuHoB. BaanmogeiicTeue
TEPMUHa/IbHbIX /IKUHOB C OCHOBaHMAMU. OKMCNeHre. prMeHeHVe ankHOB.

[AvieHbl. CTPOEHME MOJIEKY/, U30MEPUS 1 HOMEHKNATYpa alkaJueHoB. dr3nyeckie CBOICTBa,
B3alMHOE PacMofIOXKeHNE MU-CBSA3eli B MOMEKYNax alkafNeHoB: KyMy/IMPOBaHHOE,
COMPSHKEHHOE, N30/IMPOBaHHOE. OCOBEHHOCTY CTPOEHS COMPSKEHHbIX aNKaAnueHoB, Nx
rnonyyeHue.

AHanornsa B XMMm4yecKnx CBOMCTBaxX a/IKeHOB W ankafMeHoB. NonvMepusaums akagneHos.
HaTypa/ibHbIA ¥ CUHTETUYECKUIA KayuyKW. BynkaHu3aums kaydyka. PesnHa. PaboTbl
C.B.JlebefeBa, 0CO6EHHOCTU peakL il NPUCOeAMHEHNS K anKagneHaMm C CONPSHXEHHbIMN M-
CBA3AMU.

LInknoankaHbl. FOMONOrMYeCcKNin psaa 1 obuas hopmMyna LUMKIoankaHoB. HanpskeHune Lmkna
B CsHg, C4Hg CsHip , KoHhopmaumm CgHio, M30MepUs LMKI0IKAHOB («M0 CKeeTy», Luc-,
TpaHc-, MeXKsnaccoBast). XMMUYeCKMe CBOMCTBA LMK/I0a/IKaHOB: FrOpeHune, Pas/ioxXeHue,
paAvKasibHOE 3ameLLleHmne, n3omepusaums. Ocobble CBOMCTBA LMKIOMPONaHa 1 UMKIo6yTaHa.

ApeHbl. BeH30/ Kak npeacTaBuTenb apeHoB. CTPOeHVe MONEKY bl 6eH30/Ma, COMPSKEHME MK-
cBsizeld. MonyyeHve apeHoB. du3nUeckre CBOMCTBa GeH30/1a. PeakLymn aneKTPOdUIbHOIO
3aMeLLIEHMs C yyacTveM 6eH30/Ma: rasloreHNpoBaHne, HUTPOBaHUE, anKUAMpoBaHue. OpUeHTaLys
NP 3NeKTPOMUILHOM 3aMeLLieHUN. PeakLimy 60KOBbIX Lienei ankun6eH3o108. Cnocoob
nonyyeHus. MprumeHeHne 6eH30/1a U ero FoMosIoroB.

PelLeHMe pacyeTHbIX 3a4a4 Ha BbIBO, (hOPMY/T OpraHUYeCcKMX BELLLECTB MO MacCOBbLIM A0NSM W
M0 NPOAYKTaM CropaHus.

JemoHcTpauun. FopeHne MeTaHa, 3TUNEeHa, 3TUHA, 6eH30na. OTHOLLIEHNE 3TUX BELLECTB K
pacTBOpaMm nepmaHraHara Kanms n 6pomHoi Boge. OnpeaeneHe Ka4eCTBEHHOMo COCTaBa
MeTaHa 1 3TW/eHa No NpPoAyKTam ropeHus. B3pbiB cMecy MeTaHa € Bo3ayxoM. [onyyeHune
MeTaHa B3auMO/eliCTBMEM aLleTaTa HaTpuWs C HATPOHHOW U3BECTbIO; aLeTHeHa KapOuaHbIM
CMoco6oM; 3TWMeHa - peakLMein aernaparaummn 3TMN0BONO CIMPT; Pa3fioXKeHMe Kaydyka npu
HarpeBaHMW MUCMbITaHNe NPOAYKTOB Pa3NoXeHUs. BeH30n Kak pacTBopuTenb. HUTpoBaHme
6eH30na.

Jl/p 2. O6Hapy»eHne NPoAYKTOB ropeHns ceeun. 3.06HapyXeHre B KepoCcuHe HenpeaenbHbIX
coefiHeHuin. 4. TlonyyeHve aLeTuneHa 1 ero Ka4eCTBeHHbIE peakumm.

MpakTnyeckme paboTbl. 1.« KayeCTBEHHbIV aHa/IM3 OPraHNYecKUX COeANHEHNA»
2. «YTNnesopopoabi»

KOHTPO/IbHbIE paboThl. 2. «YTNEBOAOPOAbI»



Tema 4. CnnpTbl 1 doeHONbI. (8 4)

CnupTbl. CocTaB U KnaccudmKaums crnmpToB (Mo XapakTepy Yr/ieBoAopoAHOro paavkana v no
aTOMHOCTU), HOMeHKNaTypa. 3omepusi CnvpToB (MOMIOXEHWUE TMAPOKCUbHBIX TPy,
MEXKNacCoBasi, «yrnepoAHOro ckeneta»). Gu3nueckre CBOMCTBa CNPTOB, UX NOMyYeHNe.
MeXXMoneKynspHasi BOA0PoaHas ¢Bsi3b. OCOGEHHOCTU 3M1EKTPOHHOFO CTPOEHMSI MONEKY/T
CNUPTOB. XMMUYECKIMe CBOICTBA CNPTOB, 06YCN0BNEHHbIE HA/IMUYMEM B MONEKYNax
rMAPOKCOrpynn: 06pasoBaHWe asiKoOroNsToB, B3aMMOAEWCTBIE C ranoreHoBoA0poLaMy,
MEXMONEKYNAPHas 1 BHYTPW MONEKYNspHas Aervapataums, aTepumnkaLms, OKUCIeHNe 1
AernaprpoBaHme cnupToB. OCO6EHHOCTI CBOCTB MHOr0aTOMHbIX CMPTOB. KauecTBeHHas
peakLMs Ha MHOrOaTOMHbIE CMUPTbI. BaxkHeliLve NpeAcTaBATENN CIUPTOB: METaHON, 3TaHoN,
3TUNEHTIMKONb, FMNLEPUH. PU3NONOTNUYECKOE AENCTBME METAHOMA W 3TAHO/A.

deHonbl. CTpoeHne, 3oMepus, HOMeHKaTypa PeHoN0B, NX (hM3MYECKNe CBOINCTBA U
nony4veHne. XMmmn4yeckmne cBonCTBa heHon0B. KMCNoTHbIE CBOMCTBA. B3aMHOe BNMSHME aTOMOB
M TPYNn B MOMEKY/ax opraHMYecKnX BeLeCcTB Ha npumepe geHona. MNMonnkoHgeHcauna geHona
¢ hopmanbaerngom. KadyectseHHas peakuma Ha heHon. MNprmeHeHne eHona. MHOroaToMHble
(DEHONbI.

[JemoHcTpauumn. CpaBHeHWe CBOMCTB CNMPTOB B FOMO/IOrMYeCKoM psay (pacTBOPUMOCTb B
BOZE, rOpeHune, B3aMMOAENCTBIME C HaTpreM). BaanmoeincTamne rnuueprHa ¢ HaTpuem.
MonyyeHne CNOXKHbIX 3PMPOoB. KauecTBeHHas peakLuus Ha MHOr0aTOMHbIe CIUPTbI.
KauecTBeHHas peakuus Ha dheHon (¢ xnopuaom xxenesa (I11)), PactBopumocTs eHoNa B Boge
Mpv pasfM4Ho TeMnepatype. BbiTeCHeHMe (heHOMa M3 PEHONATA HATPUS YIOIbHON KUCOTOMA.

N/p. 5. PacTBOPMMOCTb Pa3/INYHbIX CNUPTOB . 6. XMMNYECKMEe CBOCTBA ILEepUHa.

MpakTndeckne paboTbl. 3. «CnvpTbI»

Tema 5. Anbernapl U KETOHbI. (7 4)

Anbgerngbl 1 KeToHbl. Knaccugukaums, CTpoeHne X MOMEKYS, U30MepUs U HOMEHKIaTypa.
OCO6EHHOCTM CTPOEHUSI KapOOHWBbHOM rpynmnbl. Pr3nMyecKmne CBOCTBA (hopmanbaernia v ero
rOMO/IOrOB. XMMUYeCKne CBOCTBA a/ibAeruaoB, 06yCNOBEHHbIE HAIMYMEM B MOJIEKY/IE
KapbOHWUNbHOW rpynnbl aTOMOB (rMAPMPOBaHNE, OKUC/IEHNE aMMUAYHbIMM pacTBOpPaMu OKCUAa
cepebpa 1 rugpokcuaa meau (11)). MprcoeanHeHNe CUHUIBHON KCNOTbI U BUcyNbthmnTa
HaTpus. KayecTBeHHbIe peakuuy Ha anbiernapl. Peakums nonmkoHaeHcaumm eHona ¢
(hopmaibgerngom. Oco6eHHOCTN CTPOEHUA U XUMUYECKMX CBOMCTB KETOHOB. B3avMHoe
B/IMSIHVE aTOMOB B MO/ieKy nax. "anoreHmpoBaHue afbaernioB U KETOHOB N0 MOHHOMY
MexaH13My Ha CBeTY.

[JemoHcTpauun. Peakums «cepebpsaHoro sepkana». OkucneHne 6eH3anbaernia Ha Bo3anyxe.
J1/p. 7. KayecTBeHHbIE peakuunn Ha anbaernibl.

MpaKTuyecKne paboTbl. 4. «ANbAernbl  KETOHbI»



KOHTpO/bHbIe paboThbl. 3. «CAMPTbI U anbAernibl»

Tema 6. KapboHOBbIE KMCNOTbl, CAOXKHbIE 3dMpbI 1 >KNpbl. (9 4)

KapboHoBble KNCN0Tbl. CTPOeHWe MOJeKy T KapbOHOBbIX KUCMOT U KapbOKCUIbHOW rpymnnbl.
Knaccuukaums n HoMeHKNaTypa KapboHOBbIX KUCNOT. du3nyeckme CBONCTBA KapOOHOBbLIX
KMCNOT M NX 3aBUCUMOCTb OT CTPOEHMS MosieKyn. Kap6oHOBbIe KUCNOTbI B MPUPOSE.
Bronornyeckas posib KapboHOBbLIX KACNOT. O6LLMe CBOMCTBA HEOPraHNYECKUX N OpraHNYecKmx
KNCNOT (B3aUMOZENCTBME C MeTa/IlaMU1, OKCUAAMU MeTa10B, OCHOBaHWUAMM, CONAMM). BnnsaHue
YrneBO4OPOAHOIO pafuKaia Ha cuy KapboHOBOW KMCOTbI. Peakuus aTepudmkaumnm, ycnoBus
ee nposefeHns. OLHOOCHOBHbIE 1 MHOTOOCHOBHbIE, HENpeae/bHble KapbOHOBbLIE KACOTbI.
OTAeNbHble NPeLCTaBUTENIN KACTOT.

Cno>kHble 3gmpbl. CTPOEHME CNOXHBIX 3(MPOB, N3oMepusa (MeXKaccoBas U «yrnepogHoro
cKeneta»). HomeHKaTypa CnoXHbIX aupoB. O6paTMMOCTb peakLummn aTepudmKalymmn, rugponms
CNIOXHbIX 3(pMPOB. PaBHOBECWE peakuun: aTepUPUKaLMM- TMAPONN3a; PaKTOPbl BANAIOLLME Ha
rMAPONN3.

XKupbl - CNOXHbIe 3Mpbl FnLEpUHA U KapboHOBbIX KUCIOT. COCTaB 1 CTPOEHME MOJIEKY
XupoB.. Knaccugukaums >xupos. OMblNIEHME XXUPOB, NosyYeHre Mbina. Mblia, 06 bACHEHNE UX
MOIOLLMX CBOMCTB. XX1pbl B Npupoge. buonormyeckas yHKUmMs XunpoB.. MoHaTne 06 CMC.
OO6bACHEHVE MOKOLLMX CBOICTB Mblfia 1 CMC.

JemMoHCTpauun. XrM1yeckne CBOCTBA YKCYCHOI 1 MypaBbMHOI KICNOT. BO3roHKa
GeH301AHOI KUCMOTbl. CBOMCTBA HEMpPeebHOM 0NeMHOBOI KUCNOTbI. MonyyYeHne CNOXHOIO
athmpa. Konnekuys macen.

N/p. 8. Xnummnyeckme CBOMCTBA YKCYCHOW KNCMOTbI. 9. PaCTBOPMMOCTb XKMPOB.
MpakTnyeckne paboTbl. 5. «KapboHOBbIE KUCMIOTbI»

KOHTpO/bHbIe paboThl. 4. «KapboHOBbIE KUCNO0TbI. CNOXHbIE 3PUPbI»»

Tema 7. ¥Yrnesogpl. (7 4)

STMoNorns HasBaHus Knacca. MoHo-, Au- U nonmcaxapuabl. MpeacTaBUTeNn Kaxaoin
rpynnbl. Bonormyeckas ponb YrneBofAoB. VX 3HaueHMe B XM3HM YenoBeka 1 06LLEeCTBa.

MoHocaxapupl. VX knaccugpmkaums. F'ekcosbl M UX NpeactaBuTenun. 1HOKO3a, ee
(hn3nyeckmne CBOINCTBA, CTPOEHME MO/EKY bl. PaBHOBECUSI B pacTBOPE MNOKO3bl. 3aBUCUMOCTb
XVIMUYECKMNX CBOWCTB F/IHOKO3bl OT CTPOEHMSI MONEKY/bl. B3anmogeincTeme ¢ rmapokcMaom
meau(ll) npyn KOMHaTHON TeMnepaType U HarpeBaHWK, aTepUKaLMS, peakums «cepebpsHOro
3epKana», ruapupoBaHune. Peakuumn 6poXKeHMs rNKO3bl: CMPTOBOr0, MO/TOYHOKMCIONO.

[ ntoko3a B npupofe. bruonornyeckas posb rnoKosbl. [NpruMeHeHne rnrKo3bl Ha OCHOBE ee
CBOWCTB. PPyKTO3a KaK M30MepP I/HOKO3bl. CpaBHEHMS CTPOEHUS MOMEKYN N XUMUYECKMX
CBOWCTB I/1H0KO03bl U PPYKTO3bl. PPYKTO3a B NPMPOAE U ee B1ONornyeckas posb.




[Ovcaxapuabl. CTpoeHue, obLas hopMyna 1 npeactasuteni. Caxaposa, N1akTo3a, MasibTo3a, UX
CTpOeHVe 1 61onormyeckas posnb. MMaponn3 aucaxapuaos. MPOMbILLEHHOE NoyyeHne
caxapo3bl 13 NPUPOAHOTO ChIpbS.

MNonucaxapubl. O6LIas hopmyna U NpeacTaBUTeNN: AeKCTPUHBI U TTIMKOTeH, Kpaxman,
LLeN/0/103a (CPaBHUTENbHAS XapaKTePUCTMKA). PU3MUecKne CBOVCTBA NOMCAXapyioB.
XuMuyeckue cBoiicTBa Nonmcaxapuaos. MMaponms nonvcaxapuaos. KauecTBeHHas peakuus Ha
Kpaxman. Monucaxapuisl B NpUpoae, nx 6ronornyeckast posb. MpuMeHeHre noamcaxapuzios Ha
OCHOBaHMW 1X CBOICTB (BOMIOKHA). MOHSTIE 06 NCKYCCTBEHHbIX BO/IOKHAX. B3anmopeincTame
LLeNNt0M03bl C HEOPraHNYECKMMU U KapBOHOBBLIMM KUCNOTaMU - 06Pa30BaHNE CIOXHbIX 3(POB.

JemoHcTpauun. BaanmogelicTBure rioKo3bl ¢ rugpokcuaom Meamn(ll) 6e3 HarpeBaHus v npu
HarpeBaHW. Peakuysi «cepe6GpsiHOro 3epKasna» roKo3bl. MMAPON3 caxaposbl, Leniosbl 1
Kpaxmana. Konnekuys BOSIOKOH.

N/p. 10. Xrmunueckne cBoiicTBa rntokosa. 11. O6Hapy»KeHmne Kpaxmana.

MpaKTunyeckne paboTbl. 6 «YTneBOAbI»

Tema 8. AsoTocofep>kaLyme coearHeHns. (114)

AMuHbI. OnpegeneHre ammHoB. CTpoeHVe aMMHOB. Knaccudgmkaums, nsomepus v
HOMeHKaTypa aM1HOB. AnndaTnyeckine 1 apomMaTUyecKme aMmMHbl. AHUAMH. MonyyeHue
aMWHOB: a/IKUIMPOBaHWe aMMMaKa, BOCCTAHOB/IEHWE HUTPOCOeANHEHWIA (peakuus 3UHMHA).
du3nyeckre CBONCTBA aMMHOB. XMMUYECKIME CBOCTBA aMMHOB: B3aIMO/ECTBME C KMCI0TaMM
1 Bofoi. OCHOBHOCTb aMWHOB. TOMOIOMMYECKIIA PSA apOMATUYECKMX aMUHOB. ANKUIMPOBaHWe
W auunMpoBaHMe aMMHOB. B3aMHOe BIUSHME aTOMOB B MOJ/IEKY/1aX Ha NpUMepe aMMuaka,
annaTMYeCKMX N apOMaTUYECKUX aMUHOB; aHUNMHa, 6eH30/1a 1 HUTPOGEH30a.

AMVHOKMCNOTHI. COCTaB M CTPOEHWE MONEKYN aMUHOKWCOT, U30Mepun. [IBOCTBEHHOCTb
KWNCNOTHO-OCHOBHbIX CBOMCTB aMWHOKMC/IOT U ee NPUYMHbI. B3anmoaeiicTBre aMMHOKNCIOT C
OCHOBaHMsIMY, 06pa30BaHNe CNOXHbIX 3(POB. B3anMoaeincTBNE aMUHOKMC/IOT C CUJTbHBIMY
Kucnotamm. O6pasoBaHue BHYTPUMONEKYNSPHBIX coneld. Peakuys NomKoHAeHcauum
aMUHOKUCIOT.

Besnku - npupoaHble 6rononumepsl. MNenTuaHas rpynna aTomMoBs Y NenTuaHas cBA3b. MenTuabl.
Benku. MepBUYHas, BTOPUYHAA U TPETUYHAA CTPYKTYPbl 6€1KOB. XMMMUYECKMe CBONCTBA 6e/IKOB:
ropeHuve, AeHatypauus, rmaponms, KayecTBeHHbIe peakuun. brionornyeckne QyHKUMM 6enKoB.
3HaueHune 6enkoB. YeTBepTUYHasi CTPYKTYpa 6e/IKOB Kak arperauus 6enKoBbIX 1 HE6ENKOBbIX
Mosiekyn. I'nobanbHas npobnema 6e/IKOBOro ronogaHuns u nyTu ee peleHuns. MoHstme AHK un
PHK. lNoHATMe 0 HyKNneoTuae, NMPUMUANHOBLIX U MYPUHOBLIX OCHOBaHWUSAX. [NepBuYHas,
BTOpUYHadA 1 TpeTnyHaa cTpykTypbl AHK. Brionornyeckaa pons AHK n PHK. MeHHasa
VHXXeHepus 1 BUOTEXHOMOT NS,

[JemoHcTpauun. OnbITbl C METUTAMUHOM: FOPEHME, LLENOYHbIE CBONCTBA pacTBOpa.
O6pa3oBaHue coneli. BaanmogencTame aHUINHA C CONSHOW KUCMOTOW U C GPOMHOIA BOLOM.
OKpacka TKaHV aHUIMHOBbIM KpacuTeneM. [loka3aTeNibCTBO HaIMUMs (PYHKLMOHA/IbHLIX rpyrn B
pacTBopax aMMHOKMCNOT. PacTBOpeHMe 1 ocaxaeHne 6ekoB. JeHaTypaums 6enkos. Konnekums
«BonokHa».



N/p. 12. LiBeTHble peakummn 6enKoB.

MpakTnyeckne paboTbl. 7 AMUHbI. AMUHOKUCNOTLI. Benku. 8. aeHTudunkaums
OpraHMyecknx CoefVHEHWA.

KOHTpO/ibHbIe paboThl. 5. «YTn1eBogbl. A30TCOAepXKalLlme COeaUHEHNS»

Tema 9. BMOIOrMYeCKN aKk TUBHbIe BewecTBa. (7 4)
MMoHATHE 0 BUTaMMHaX. VX Knaccudmkauma n o6o3HayveHme. MNpodurnakTmka aBuTaMMHO30B.

MoHATUE 0 (hepMeHTaxX Kak 0 BMONOrMYecKMX KaTanmsatopax 6e/IKOBOM NpUpoabI.
OC0BEHHOCTM CTPOEHMS 1 CBOMCTB B CPaBHEHWUW C HEOPraHUYeCKMMU KaTaim3aTopamu.
3HayeHne B 61MOMOMMM 1 NPUMEHEHME B NPOMbILLIEHHOCTU. Knaccugukaums hepMeHTOoB.
OC06EHHOCTMN CTPOEHWS U CBOWCTB (DEPMEHTOB: CENEKTUBHOCTb M 3(h(hEKTUBHOCTb.

MOHSATVE O FOPMOHAX KaK GMOIOrMYECcKM akTUBHBIX BELLECTBAX, BbIMOMHAOLLMX
3HO0KPVHHYIO PEryNaLUm, XN3HEAesTeNbHOCTW OpraHU3MOB.

MoHATUE 0 NeKapcTBax Kak XMMUOTepaneBTUYECKUX Npenapatax. [pynmnbl NeKapcTB:
cynbammbl, aHTUBNOTUKM, acNNPKH. Be3onacHble crnocobbl NPUMEHEHUST TEKAPCTBEHHbIX

(hopm.

N/p. 13. O6Hapy>xeHNe BUTaMUHOB B NpoAyKTax. 14. PasnoxeHne nepokcuia Bo4OopoAa Noj
AeCcTBMEM KaTanasbl.

KOHTpoNbHbIe paboTbl. 6. «OpraHnyecKas XUmms»



COAEP>XAHWE TEM YUEBHOIO KYPCA XMW 11 KNTACCA (npotusib)

(3 yaca B Hegento; Bcero 102 )

Tema 1.CTpoeHne aToMa 1 nepmoanyeckmnii 3akoH .M. Menpgeneesa. (9 u.)

ATOM- cnoXKHas YyacTuua. HApo 1 3NeKTPOHHas 060/104Ka. DNEKTPOHbI U NPOTOHbI. MUKpOMUP
1 Makpomup. Jyanvam YacTuL, MUKpPOMUpa.

CoCTOsHME 3NIEKTPOHA B aTOME. INEKTPOHHOE 06/1aKo 1 opbutans. ®opma opbutaneii (s, p, d,
f). FnaBHOE KBAHTOBOE UNC/M0. DHEPreTUYECKINE YPOBHI M NOAYPOBHU. B3aMMOCBS3b FNaBHOMO
KBAHTOBOIO YnCna, TUNOB 1 hOPM OpOUTaNe N MaKCUMalbHOMO YMCNa 3NEKTPOHOB Ha
MOAYPOBHSIX 1 YPOBHAX. MpuHUMN Maynun. neKTpoHHas popmyna aTOMOB 3/1EMEHTOB.
I"pacmueckume 3aneKTPOHHbIe hopMy bl U NpaBunno MyHAaa. SNeKTPOHHO-rpadmyeckme Gopmy bl
aTOMOB 3/1IEMEHTOB. DNEKTPOHHAsA KnaccuhunKauus 3N1eMeHTOB M0 CEMENCTBaM.

BaseHTHble BO3MOXKHOCT Y aTOMOB XMMUYECKNX 3NeMEHTOB. BaneHTHbIE 3MEKTPOHBI.
BaneHTHble BO3MOXHOCTV aTOMOB XMMMYECKIMX 3/1EMEHTOB KaK (DYHKLMSI UX HOPMa/IbHOTO 1
BO36Y)KAEHHOr0 COCTOSIHMSA. [pyrue (hakTopbl, ONpeaensitoLiMe BaneHTHble BO3MOXHOCTY
aTOMOB: Ha/IumMe HenoaeneHHbIX 3M1EKTPOHHbIX nap. Hannuve cBOGOAHBIX opbuTaneii.
CpaBHeHWe Ba/IEHTHOCTU U CTEMEHU OKUCIEHNS.

[eproanyeckmii 3aKoH 1 Meprnoanyeckas cucTema XMMnYecknx anemeHTos . . MeHaeneesa.
[Mpe4noCbIIKM OTKPLITUS 3aKOHA: HaKoreHve hakToNornMyeckoro martepuana, paboTsl
npegLwecTseHHnKoB V. A. Bepuennyca, V1. B. [le6epeiinepa, A. 3. LLaHkypTya, [IxX. A.
HbtoneHpca, /1. KO. Meliepa, cbe3g XuMukos B Kapnicpya, MMUYHOCTHbIE KavecTBa . W.
MeHpeneesa. OTKpbITHe [. 1. MeHaeneesbiM Nepruoamnyeckoro 3akoHa. Nepsas opmynmpoBka
ero. Fopu3oHTaNbHadA, BePTUKa/bHAA U AuaroHaibHasa nepuoamMyeckue 3aBUCcUMOCTMU.
Mepnoanyecknii 3aKoH 1 CTpoeHne atoma. 13oTonbl. COBPEMEHHOE MOHATME XMMUYECKOTO
anemeHTa. 3akoHoMepHoCTb . Mo3n. BTopas (hopMynmnpoBKa NeproamnyecKoro 3akoHa.
Mepnoanyeckas cuctema n CTPoeHne atoma. Pr3NYECKNin CMbIC/T NOPSAKOBOrO HOMepa
3/1EMEHTOB, HOMEPOB rpynmbl U Nepuoga. NMPUUYNHLI N3MEHEHUS META/IINYECKUX U
HeMeTa/IIMYeCKMX CBOMCTB 3/1EMEHTOB B rpynnax 1 nepuogax, B TOM 4ncie 60/bLwmx 1
cBepX60/bLIMX. TpeTba (hopMyIMPOBKa NEPUOANYECKOrO 3aKOHa. 3HaYeHWe NepuognNYecKoro
3aKOHa W NepuoaMYecKoil CUCTEMbI XMMMUYECKMX 3/1eMeHTOB [. . MeHfeneesa Ans passutums
HayKWN 1 NOHMMaHWNA XMMUYECKO KapTUHbI MUpa.

KoHTponbHas paboTa Nel «CTpoeHue aToMay.

Tema 2.CTpoeHme BelecTsa. (14 4.)

Xummnyeckas cBsib. EgnHas npupoaa XMMUYeCcKoi cBa3n. VIOHHas XMMUYeCKas CBA3b U MOHHbIe
KpUCTa/IIMYecKme peleTKn. KoBasieHTHas XMMUYeckas CBS3b U ee Knaccuukauus: no
MexaHn3My 06pa3oBaHUs (0OMEHHBIN U JOHOPHO-aKLEeNTOPHbIN), MO 31eKTPOOTPULIATENILHOCTY
(nonspHas 1 HenonspHas), No cnocoby NepeKkpbIBaHUA 3NEKTPOHHbLIX OpbuTanei (curma v nn),
Mo KpaTHOCTW (OAMHapHas, ABONHasA, TPOHAs, NoNyTopHas). MoNspPHOCTL CBA3N M NONMSPHOCTb
MOJIeKY/bl. KpucTanimyeckme peLleTkuy A1 BELECTB C 3TOM CBA3bIO: aTOMHas Y MOMEKY/ISPHas.
MeTannnyeckas XMMU4YecKas CBs3b Y MeTasiInyecKas KpucTaslindeckas peluetka. BogopogHas




CBSI3b: MEXMOMNEKYNAPHAS U BHYTPUMONEKYNspHas. MexaHn3m 06pa3oBaHus 3TOI CBA3M 1 ee
3HaueHvie. VIoHHas CBSi3b Kak Npefe/bHbli cryyali KOBaNeHTHOI NONSPHOI CBA3W; Nepexos
OfIHOTO BWAA CBSI3U B IPYrOii; pasHble BiAbl CBA3eli B OfIHOM BELLECTBe.

CBoiiCTBa KOBa/IEHTHOW XMMUYECKON CBA3W. HacbILLaemMocTb, NoIsSpu3yeMocCTb,
HanpaBNeHHOCTb. FeOMeTpUs MONEKY/I.

Cmbpuamnsauns opbuTanel 1 reoMmeTpus Monekyn.

sp® - rMbpuaMsaLms y ankaHoB, BOAbI, aMMMaKa, aMasa.
sp’ - rmbpnamnsaLms y CoeNHeHu 60pa, ankeHOB, apeHOB, AVEHOB, FrpadunTa.

Sp - TMBPUAN3ALMS Y COEAMHEHNIA GEPUNNNS, aNKMHOB, KapbyHa. TeoMEeTpUs MONeKy
Ha3BaHHbIX BELLECTB.

[vcnepcHble cucTeMsbl. MOHATHE 0 AMCNEPCHbIX CUCTEMaX. [MUCNepcMoHHas cpeaa
avcnepcHas asa. [eBsTb TUMNOB CUCTEM M UX 3HAYEHME B NPUPOAE U XKM3HM YeNOBeKa.
[lmcnepcHas cucTema C XXUAKON Cpefoii: B3BECU, KONMOUAHbIE CUCTEMbI, MX KnaccudukaLms.
3o0nm 1 renun. ekt TuHaans. Koarynsaums. CunHepesnc. MonekynspHble 1 UCTUHHbIe
PacTBOPbI.

Teopusa CTpoeHns xumuyeckunx anemeHTos A. M. ByTreposa. [pefnocbinku co3faHna Teopun
CTpoeHus : paboTbl NpeawecTBeHHUKOB (K. b. [toma, ®. Bénep, L. ®. XKepap, @. A. Kekyne),
cbesq ecTecTBoMCnbITaTeNel B LLIneinepe, nMUHOCTHbIE KavecTBa A. M. ByTneposa. OCHOBHbIe
MOJIOXKEHWS COBPEMEHHOM TeOpUW CTPOEHNS. Buapl nsomepun. isomepns B HEOpraHnM4ecKoin
XUMun. B3auMHOe BIMSIHME aTOMOB B MOJIEKY/1aX OPraHNYeCcKUX N HeoOpPraHNYeCKnx BELLLECTB.
OCHOBHbIe Hanpas/ieHWs Pa3BUTUNSA TEOPUM CTPOEHNS - 3aBUCUMOCTb CBOCTB BELLECTB He
TO/IbKO OT XMMUYECKOr0, HO 1 OT MX 3/IEKTPOHHOIO U MPOCTPaHCTBEHHOI0 CTPOEHNS.
NHLYKUMOHHBIN 1 Me30MepHBIi aptheKkTbl. CTepeoperynsipHOCTb.

[AvanekTnyeckre 0CHOBbI 06LIHOCT M ABYX BEAYLUMX TEOPWiA XUMUW. [JManeKTU4ecKme OCHOBBI
006LLHOCTM Teopuun nepuoguyHoctn . L. MeHaeneesa n Teopum cTpoeHus A. M. bytneposa B
cTaHoB/ieHWK (paboTbl NPeALIEeCTBEHHWUKOB, HAaKOMNIeHMe (DaKToB, yYacThe B Cbe3fdax, PyCCKuil
MEHTa/INTET), NpeAcKasaHM (HOBbLIX 3f1eMeHTOB- Ga, Se, Ge 1 HOBbIX BELLECTB - 1300yTaHa) v
pasBuUTUK (TpY (HOPMYNINPOBKN).

MMonnmepbl opraHnyeckmne n HeopraHmyeckme. OCHOBHbIE MOHATUA XUMUK BMC: CTpyKTypHOe
3BEHO, CTeneHb NONMMepU3aLmMm, MosekynapHas macca. Cnocobbl NosyYeHns nommepos.
Peakuunun nonnmepmsaumm n NoAMKoHAeHcaummn. CTpoeHWe NonmmepoB: reomeTpuyeckas opma
MaKpOMO/IEKY/1, KPUCTAI/IMYHOCTb M aMOP(PHOCTL, CTEPEOPErynsapHOCTb. MNonmmepsl
opraHmyeckume n HeopraHuyeckme. Kayuyku. MnactMaccel. BonokHa. briononnvepsl: 6enku
HYK/IEMHOBbIE KAC/OTbI.

JemoHcTpauun. Mogenu KpUCTaIMYecKUX PeLLEToK BELWECTB C Pa3/IMYHbIM TUMOM CBA3EN.
Mogenun Monekyn pasnnMyHon reometpumn. Kpuctanimyeckume peLléTKM anmasa u rpagura.
O6pasLbl pasNMYHbIX CUCTEM C XMAKoM cpefoi. Koarynaums. CuHepesmc. dhekT TuHgans.
Mogenu n3omepoB CTPYKTYPHOI 1 NPOCTPaHCTBEHHON n3oMepuun. CBOICTBa TONyONa.
Konnekums nnactmacc 1 BoNOKOH. O6pasLbl HEOpraHMYeCKmnx rnosiMmepoB: Cepbl.
MnacTnyeckoi, hoctopa KpacHoro, keapua u ap. Mogenn monekyn 6enkos n AHK.



N/p. 1. CBoWcTBa rMapoKCcMA0B 31eMeHTOB 3 rnepuoga. 2. O3HaKoM/eHre ¢ 0bpasLamm
OPraHMyecknx 1 HeopraHNYecKmx rnoIMMepoB.

KoHTponbHas pabota Ne2 «CTpoeHMe BeLecTBa»

Tema 3 Xumuueckue peakuymu. (24 4.)

Knaccudmkaumsa XMMmn4yeckmnx peakLmnii B OpraHn4eckoin 1 HeopraHn4yeckom xummumn. MoHATne o
XVIMUYECKOI peakumm, eé oTanumne oT S4epHON peakummn. Peakuum annoTponusaumm u
n3omMepu3aummn. Peakymm, nayuime ¢ U3SMEHEHNEM COCTaBa BELLECTBa: MO YUCY U XapakTepy
pearvpyoLwmx 1 06pasyomnxcsa BeLecTB (pasnoXxeHus, 3amMeLLeHns, 06MeHa, COeIMHEHNS); MO
N3MeHeHMIo cTeneHel okucneHns (OBP n He OBP); no TennoBomMy aghdekTy (3K30- U
3HAOTEPMMYECKME); MO ha3e (FTOMO- 1 FeTePOreHHbIE); N0 HanpaBneHNIo (0bpaTuMble K
HeobpaTMMbIE); MO UCNONb30BaHMIO KaTanm3aTopa (KaTa/IMTUYECKUe U HeKaTaIMTUYECKIE); MO
MexaHu3Mmy (paguKanbHble U MOHHbIE); MO BUAY SHEPT N, UHULMMPYIOLLLEN peakLmto
(hoTOXrMMYECKME, pagmaLMoHHbIe, 3N1EeKTPOXMMUYECKME, TEPMOXUMUNYECKME).

BeposaTHOCTb NPOTeKaHNA XMMUYECKNX PeakLWii. 3aKOH COXPaHeHUs 3HePrn. BHYTpeHHAA
3HEeprus peakuuid. TennoBoi apdekT. TepMOXMMMUYeCKMe ypaBHeHUs. Tennota 06pa3oBaHms.
3akoH I". WI. Tecca. QHTponus. Bo3MOXHOCTb NPOTEKaHWS peakLmil B 3aBUCUMOCTU OT
N3MEHEHWNS 3HEPTUN U IHTPOMUMN.

CKOPOCTb XMMWNYECKIX peakunii. PakTopbl, BISIOLINE HA CKOPOCTb peakuuid.  MoHsTHE 0
CKopocTU. CKOPOCTb FOMO- U reTeporeHHol peakLmii. SHepris akTuBauymn. PakTopsl,
BAIMSIOLLME HA CKOPOCTb peakLiMiA: Npupoja pearnpyroLmx BeLLecTB, KaTaim3aTops,
Temneparypa, KOHLUEHTpauus. Katanua roMo- 1 reTeporeHHbIi, X MexaHu3mbl. PepMeHTbI, NX
CpaBHEHME C HEOPraHWYECKMU KaTanmsaTopamm. VIHrMGUTOPbI U KaTanuTUYeckne sifbl.
MoBEPXHOCTb COMPUKOCHOBEHMS PearmpytoLLMx BELLECTB.

XuMunyeckoe pasHoBecue. [TOHATUE 0 XMMUYECKOM paBHOBECUW. PaBHOBECHbIE KOHLEHTpaLUH.
OnHammnyHoCTb paBHOBecus. KOoHCTaHTa paBHOBecUs. PaKTopbl, BIMAIOLLME Ha CMELLieHKe
paBHOBECUSA: KOHLIEHTpauusa, AaBneHue, Temneparypa. MNMpuHumn fle LaTtense.

OKMUCINTENbHO-BOCCTAaHOBUTENbHbIE peakn(OBP). CteneHb okucneHus. Knaccugpmkayms
peakL il B CBETE 3NEKTPOHHOI Teopuin. OCHOBHbIE NOHATUSA OBP. MeTo/bl COCTaB/EHUS
ypaBHeHWin OBP: MeToA 3M1eKTPOHHOI0 6anaHca, MeTog nonypeakunii. BansHue cpebl Ha
npotekaHne OBP. Knaccugukaums OBP. OBP B opraHnyeckoin Xummm.

AnekTponmTumyeckasa guccoupaumns. (3.4.) INeKTPONUTbI U HEINEKTPOANUTLI. MexaHn3m
3NIEKTPONMTUYECKOMW AMccoumaLmm ¢ pasinyHbIiM BUAOM CBs3u. CBOMCTBA KATUMOHOB M aHWUOHOB.
Kucnotel, conn, ocHoBaHuA B cBeTe 3.[. CteneHb 3.[.1 eé 3aBUCUMOCTb OT Npupoabl
3N1EKTPONINTA N €ro KOHLEHTpauun. KoHcTaHTa guccoumaunn. CTyneH4yaTas guccoumaums.
CBoiicTBa pacTBOPOB 3/1EKTPO/TOB.

BofopoaHblil nokasaTenb. Auccoumauns Bogsl. KoHcTaHTa eé guccoumaunn. VioHHoe
npounssegeHne Bogbl, BogopoaHbii nokasatesb - pH. Cpeabl BOAHbLIX PaCTBOPOB 3/1eKTPOIMTOB.
3HayeHve BOJOPOLHOIO NMOKasaTens 419 XMMUYeCKMX 1 B1MOM0rMyecknx npoLeccos.




naponus. lMoHATME rnaponusa. I'maponns opraHUYeCcKnX U HEOPraHMYeCKNX BELLECTB
(ranoreHankaHoB, CMIOXHbIX 3(MPOB, YrneBoLoB, 6enkos, AT®) 1 ero 3HaveHue. M'mgponuns
coneit - Tpu cnyyas. CTyneHYaTblin rugponms. HeobpatuMblil rugponms. MpakTnyeckoe
3HayeHue rugponunsa. K

[emoHcTpauuw. MonyyeHne KMCnopoaa U3 nepokcua Boaopoaa, Boasl. CBOMCTBA YKCYCHOM
KMCNOTbI; MPU3HaKM HEOBPATNMOCTIN peakLmii; CBOCTBAa MeTaN0B, OKUC/EHME anbiernaa B
KUCMOTY M CcnupTa B anbAerug. Peakunm ropeHns, aK3oTepMmmnyeckmne peakumm (obecugeymsaHme
OGPOMHOI1 BOAbI U MepMaHraHaTa Kains 3TUEHOM, raleHne N3BECTU U Ap.) U 3HA0TEPMMYECKME
peakumm (pasnoXXeHne KaMMHON cenutpbl, BuxpomMaTa Kanns) B3anMogencTamne LuHKa ¢
pacTBopamu CEPHOIN 1 CONAHOM KUCNOT NPY Pa3NYHbIX TeMnepaTypax 1 KOHLEHTpaumm
CONAHOW KNCNOTbI; Pa3noXeHne nepokcuaa Bogopoaa npy nomoy okemga maprarua (1Vv),
KaTasiasbl CbIpOro Msica U KapTogens. B3aumogencTame LMHKa pasfiMyHoM NOBEPXHOCTU
(nopoLuKa, Nbln, rpaHyn) ¢ KMcNoToin. Mogenb «Knnswiero» cnost. CpaBHeHMe CBOWCTB
pacTBOPOB CEPHOI 1 CEPHUCTON KMCNOT; MypPaBbMHOM N YKCYCHOW KUCNOT, TMAPOKCUAA NNTUS.
Kanus n HaTpus. IHAMKaTOpbl M U3MEHEHME NX OKPaCcKM B pa3/inyHbIX cpegax. VIHaMKaTopHas
Oymara v eé€ ncnonb3oBaHve A5 onpegeneHns pH CntoHbI, XenyL04HOro coka, Apyrnx COKoB
opraHu3ama yesnioBeka. Mmaponms kapboHaToB, Cy/b(haToB, CUIMKATOB LLEOYHBIX META/INIOB;
HUTPaTOB UMHKa nnv ceuHua (I1). M'maponus kapbuga Kanbums.

JN/p. 3. TlonyyeHne KMCopoa pasnoxeHeM nepokcuaa sogopoga. 4. Peakunu, nayuime ¢
06pa3oBaHMeM 0Cafika, rasa unv Bogpl. 5. MIHAMKATOPbI U U3MEHEHUS UX OKPACKW B pPasHbIX
cpegax. 6. PasnuyHble cnyyam ruaponnsa conen

MpakTnyeckme paboThbl. 1. MonyyeHne ra3oB 1 U3yyeHne Nx CBOMCTB. 2. CKOPOCTb
XMUMUYECKOM peakumm. Xummnyeckoe pasHoBecue. 3. CpaBHeHWe CBOCTB HEOPraHUYeCKMX U
OpraHNYecKnx BeLLecTB. 4. PeLleHne aKCnepuMeHTa/bHbIX 3a4a4 No Teme «[ naponuns»

KoHTposibHas paboTa Ne3 «XuMuueckme peakLum»

Tema 4. BewlecTBa 1 nx covictTsa. (40 u.)

Knaccumkauma HeopraHuyeckux BewlecTB. [MpocTble 1 CNoxHble Bellectsa. OKCubl, NX
Knaccugukauma. M'apokenapl (OCHOBaHUSA, KMCNOPOAHbIE KUCNO0TbI, AM(OTEPHbIe
rmapokeungbl). Kucnotsl, nx knaccugukaumsa. OCHoBaHuA ,Mx Knaccudukaums. Conv cpegHue,
KUC/ble, OCHOBHbIE Y KOMI/IEKCHBbIE.

Knaccudmkaliys opraHnyeckunx BeLecTB YTeBOA0PO/bl U KNacCUMKALIMA BELLLECTB B
3aBMCUMOCTM OT CTPOEHWS YTNIEPOAHON Lenu (anudaTuyeckne 1 UMKIMYECKME) 1 OT KPaTHOCTM
CcBsi3ei (NpefienbHble U HenpeaenbHbIe). FoMonornyeckuii psag. NMpounssogHble YrieBoA0POAOB:
rafioreHaskaHbl, CNPTbI, (eHOMbI, abAErMAbl N KETOHbI, KAPGOHOBbIE KIC/IOTbI, MPOCTbIE
CNOXKHblEe 3)MPbl, HUTPOCOEANHEHNS, aMUHbI, aMAHOKUC/IOTbI.

MeTannbl. MonoXxeHne MeTan0B B MEPUOANYECKON CUCTEME U CTPOEHME NX aTOMOB.
MpocTble BewecTBa-MeTas lbl: CTPOEHNE KPUCTANIOB U METaNIMYecKas XMMMYecKas CBsi3b.
AnnoTponus. O6we Grsnyeckre CBOMCTBa METANNOB U BOCCTAHOBMTE/bHbIE CBONCTBA UX:
B3aUMOAENCTBME C HemeTaiamu (KMCNOPOAOM, ranoreHamu, Cepoit, asoTom, BOAOPOAOM), C
BOAOM, KUCIOTaMK, pacTBOpamm CO/MEN, OpraHMYeCK1MK BeLLecTBamu (CnnpTamu,



ranoreHankaHamu, eHOMoM, Kuntamu), co Lenodamu. OKCuibl U TMAPOKCU bl METAI/OB.
3aBMCMMOCTb CBOICTB 3TUX COEAVMHEHWIA OT CTENeHeR OKMNCNEHNS MeTaNNoB. 3HauYeHne
METa/IN0B B NPUPOAE U XXM3HN OPraHnU3MOB.

Koppo3usa meTannos. [MoHATME KOPPO3UN. XUMUYECKasa KOpPo3ns. DNIEKTPOXMMUYECKan
Koppo3us. Cnocobbl 3alUmTbl META/IOB OT KOPPO3UN.

O6LLMe cnocobbl NonyYeHNst MeTannoB. MeTansibl B NpUpoe. MeTannypris U ee BUAbl: MMPo- U
TMAPO- 3N1EKTPOMETaNYPrvs. SNEKTPON3 Pacr/iaBoB U PaCTBOPOB COEAUHEHWIA META//IOB 1 €50
3HayeHve.

HemeTannbl. [NonoXeHne HEMETaNN0B B NEPUOANYECKON CUCTEME, CTPOEHNE MX aTOMOB.
AnekTpooTpuLaTeNbHOCTb. VIHEpTHbIe rasbl. [IBONCTBEHHOE NOMOXEHNE BOAOPOAA B
NepuoanYecKon cucteme. HemeTanbl - NPOCTbIe BelecTBa. ATOMHOE U MOMEKY/SIPHOE
CTpoeHue nx. AnnoTponusi. XMMUYecKne CBOCTBa HemMeTannoB. OKUCNTENbHbIE CBOWCTBA:
B3aVMO/eiCTBME C MeTanNamu, BOAOPOLOM, MEHEE 3/1eKTPOOTPULaTENbHBIMW HEMETaNNaMK,
HEKOTOPbIMU CNOXKHbIMK BeLLeCTBaMU. BoccTaHOBUTENbHBLIE CBOMCTBA HEMETA/I/IOB B PeaKLmsX
CO (hTOPOM, KMC/IOPO0M, C/IOXKHbIMMW BELLLECTBAMU-OKUC/TUTENSIMI (a30THOW M CEPHOM
Kucnotamu 1 ap.). BoaopoaHble coeAnHEHNSt HEMETanNoB. MoNyYeHne X CUHTE30M U
KOCBEHHO. CTPOEHME MOMEKYN U KPUCTaINIOB 3TUX COeAMHEHNIA. PU3NYECKINe CBOCTBA.
OTHOLLEHME K BOAE. VI3MEHEHME KMCTOTHO-OCHOBHbIX CBOWCTB B Nepuoaax 1 rpynnax
Heconeo6pasytowine 1 coneobpasytowime okengbl. KncnopogHsle KUCNoTol. I3MeHeHne
KMCNOTHbIX CBONCTB BbICLUNX OKCUAOB M M’MAPOKCUAOB HEMETANOB B Nepuogax v rpynmnax.
3aBMCUMOCTb CBOWCTB KICNOT OT CTENEHW OKUCNEHNSA HEMETaNa.

KucnoTbl opraHnyeckme v HeopraHuyeckme. KucnoTbl B CBETE NPOTONMTUYECKON TEOPUN.
ConpspkeHHbIE KACMOTHO-OCHOBHbIE Napbl. Knaccugukauus opraHMYecKmnx 1 HeopraHnyecknx
Kuncnot. O6LLme CBOMCTBA KUC/OT: B3aMMOLENCTBIE OpraHNYecKnX 1 HEOPraHMYeCKUX KUCIOT €
MeTalaMu1, OCHOBHbLIMU U aM(OTEPHBLIMI OKCHAAMM ¥ TMAPOKCUAAMHU, C CONSMU, 06pasoBaHmne
C/TOXHbIX 3pMpoB. OCO6EHHOCTY CBOMNCTB KOHLEHTPUPOBAHHOW CEPHOI 1 a30THOM KMC/OT.
OC06EHHOCTM CBOWCTB YKCYCHOIN 1 MypaBbUHOM KUCNOT.

OcCHOBaHUs OpraHnyeckme 1 HeopraHmyeckmne. OCHOBaHMS B CBETE MPOTOIMTUYECKOW TEOPUN.
Knaccnukaums opraHMYeckmx 1 HeopraHM4ecKuX 0CHOBaHMA. XMMUYECKME CBOMCTBA
LLLEeNI0YEN 1 HEePaCTBOPUMBIX OCHOBaHMIA. CBOMCTBA BECKMCIOPOAHbIX OCHOBaHWIA: aMMUaka 1
aMUHOB. B3auMHOe BIMSIHWE aTOMOB B MOMIEKY/Y aHU/IVHA.

AMDOTepHbIe OpPraHNYeckre 1 HeopraHM4Yeckne CoeanMHeHNs. AM(OTEPHbIE COeAUHEHMSA B CBETE
NPOTONNTNYECKOI Teopun. AMKBOTEPHOCTb OKCUAOB U TMAPOKCUA0B NEPeXoHbIX MeTa/0B:
B3aMMOJENCTBIE C KUCIOTaM U LLieNoYamu.

[MOHATMe 0 KOMNNEKCHBIX coeanHeHunsax. Komnnekcoobpasosaresib, UraHpl, KOOpAMHALMOHHOE
4mncno, BHYTPeHHSs cihepa, BHeLHAS cihepa. HoMeHKNaTypa AaHHbIX CoeiMHeHWA. MNpumepsl
coeiMHeHW. AMPOTEPHOCTb aMUHOKMC/IOT: B3aUMOZENCTBME aMUHOKUC/OT CO LLiesIo4amu,
Ku1cnotamu, cnuptamu, apyr ¢ gpyrom (o6pasosaHue NonnenTuaoB), 06pasoBaHne BHYTPEHHEN
conu (6UnonsPHOro NoHa).

[eHeTWYecKas CBA3b MeXK/Y Knaccamil OPraHnyecknx N HEOpraHYeckmnx CoeiIMHeHNIA. MoHsTHe
0 FeHETMYECKOI CBS3W 1 FTEHETUYECKMX Psijax B HEOPraHWYecKol 1 OpraHMYecKon XUMIMN.
eHeTnYecKue psabl MeTanna (Ha NpuMepe KanbLys 1 XKenesa), HemeTanna (Cepbl U KPeMHHS),




MepexoaHoro anemMeHTa (LMHKa). FeHeTUYecKre psabl U reHeTUYecKas CBs3b B OpraHNYecKoi
XMMUM (COeANHEHNS BYXaTOMHOTO YrnepoAa). EANHCTBO Mypa BELLECTB.

JemoHcTpaumn. Mogenn KpUCcTaulIMYECKNX PELLETOK MeTasinoB. Konnekumns meTanios C
pasHbIMU (PU3NYECKUMI CBOMCTBAMW. B3auMoencTBme NUTUS, HATPUSA, MarHs 1 Xenesa ¢
KICNOPOAOM; LLENIOYHbIX METAIOB C BOAOM, CnMpTaMu, (heHONOM; LMHKA C pacTBopamu
CO/IAHOM W CEPHOI KMUC/OT; HAaTPUS C CEPOIA; alFOMUHISA C MOLOM; XKesle3a C paCTBOPOM MEeLHOro
Kyrnopoca; aloM1HUSA C pacTBOPOM eAKOro Hatpa. OKeuabl U rmapokcnabl Xxpoma. Kopposus
METa/1/10B B 3aBUCMMOCTI OT YC/IOBUWIA. 3alimTa MeTaI/IoB OT KOPPO3UK: 06pasLibl «HepXKaBeekK»,
3aLUMTHBIX MOKPbITMIA. Mofenn KpUCTa/IIMYECKUX PeLLEeTOK 1oja, anmMasa, rpaura.
Annotponus gocdopa, cepsbl, kKucnopoga. CBOWCTBA CONAHOW, pa3baBieHHOM CEPHON U
YKCYCHOW KMCNOT. B3aMoAeincTBmne KOHLEHTPUPOBAHHbIX CEPHOM, a30THON KUCMOT U
pa3baBneHHOM a30THOM KUCOTbI C Mefbt0. PeakLms «cepebpsHOro 3epkanax» Ans MypaBbUHOM
K1cnoTbl. B3aumogeincTame pactBopa rmapokcmaa HaTpus ¢ KUCIOTHbIMU OKcraamu (OKCUAOoM
thochopa V), amhoTepHbIMM rnapokcugamu (rmapokcnaoM LMHKa). Baanmogencteme ammmaka
C X/IOPOBOZOPOAOM U BOAOIN. AHA/IOTMYHO A4NS MeTUiaMUHa. B3ammogeincTare aMMHOKMCOT €
Kncnotamu v wenodamu. OCyLLECTB/IEHNE NPEBPALLEHNI peakLuii.

N/p. 7. O3HaKoM/eHWe ¢ 06pasyaMmn NpeAcTaBUTeNen pasHbIX KNacCoB HEOPraHUYeCKnx
BeLLlecTB. 8. O3HaKOM/IEHMeE C 0bpa3Lamy NpeLCcTaBuTesNel pa3HbIX K1acCoB OpPraHNYecKmx
BewlecTB. 9. O3HaKoMNeHMe ¢ Konnekymeii pya. 10. Xvmuyeckne cBoincTea metannos. 11.
XUMMUYECKMe CBONCTBA KMUCNOT. 12. BaaumogencTeme rmapokcmaa Hatpus ¢ consmm. 13.
MonyyeHne ruapokcuaa atoMUHNSA 1 M3yYeHWe ero aM)oTePHbIX CBOWCTB.

MpakTunyeckme paboThbl. 5. PelleHne aKCnepuMeHTa/IbHbIX 3a4ay M0 HEOPraHUYeCKOM XMMUN.
6. PeLLieHNe aKCnepuMeHTa/IbHbIX 3a4a4 N0 OPraHNYecKor XMMmnK. 7. 'eHeTuYecKas CBs3b

MeX [y KnaccaMu HeopraHMYecKmnx u opraHMyeckmx BewecTs. 8. PelleHMe 3KCnepMeHTa/IbHbIX
3a/lay no onpezeneHuo NaacTmacc U BONIOKOH

KoHTponbHaa pabota Ned «Belectsa u nx CBOMCTBa»

Tema 5 .Xnmusa n o6wecTso (11 4.)

XMW 1 NPOU3BOACTBO. XUMUYECKAs NMPOMbILLIEHHOCTb U XUMUYECKUE TEXHONOTMI. Chipbe
ANt XMMUYECKOI NMPOMBILLNEHHOCTU. Bofa B XMMUYECKOW NMPOMBbILLNEHHOCTI. DHEPris ANs
XUMMUYECKOr0 NPOK3BOACTBA. HayuHble NPUHLMMbI XMMWUYECKOro NPOM3BOACTBA. 3alluTa
OKpY>KatoLLeli cpefbl 1 0XpaHa Tpyaa Npy XUMUYeckoM npouaBogcTee. OCHOBHbIE CTaANM
XMUMMYECKOro Npon3BoacTBa. CpaBHEHVe NPOM3BOACTBA aMMUaKa M MeTaHo/a.

XUMMS CeNbCKOE X03AMCTBO. XMMM3aLMS CeNbCKOro X03A1CTBA 1 ee HanpaB/ieHns. PacTeHus
MoYBa, NOYBEHHbIN nornoLwatoLmii komnnekc (MMK). Y a06peHus 1 nx Knaccugukaums.
XuMmUyeckue CpeAcTBa 3alyThbl pacTeHnit. OTpuLaTeNbHbIe NOCNeACTBUS NMPUMEHEHMS
NecTULMAOB 1 60pbba ¢ HUMU. XUMM3aLIMS XKNBOTHOBOACTBA.

XMW 1 3Konorms. XMMUYecKoe 3arpssHeHre OKpyxKatoLLeit cpefbl. OxpaHa ruapocgepbl oT
XMMUYECKOT0 3arpsi3HeHMs. OxpaHa NnoyBbl OT XMMIYECKOr0 3arpsisHeHns. OxpaHa aTMochepsbl
OT XMMUYECKOr0 3arpsiaHeHms. OxpaHa (1opbl U (hayHbl OT XMMUYECKOT0 3ar psi3HeHuS.
BMOTEXHONOMUS U TeHHas VHXXEHepUs.




XMW 1 NOBCEAHEBHAA YKM3Hb YeNnoBeka. [loMalliHss anTeka. MotoLLme 1 YACTSLLME CPeACTBa.
CpeacTBa 60pb0bl C 6bITOBbIMM HACEKOMbIMI. CpefCcTBa NMMYHOW TUIeHbl U KOCMETUKN. XUMUS
M nuwa. MapKMpoBKa YnakoBOK NULLEBbIX Y TUTMEHNYECKMX NPOAYKTOB U YMEHWE UX YMTaTb.
SKonorus xunuwa. XmMus 1 reHeTKa Ye/ioBexa.

AemoHcTpauun. Mogeny Npou3BOACTBA CEPHOI KUCIOTbI 1 aMMuaka. Konnekuus yao6peHuii u
necTuuuaos. O6pasLibl CPeACTB ObITOBO XUMWW 11 IEKAPCTBEHHbIX NPErnapaTos..

Nip. 14. N3yyeHne UHCTPYKLMK MO NPaBUbHOMY NMPUMEHEHWIO NIEKApPCTB 1 CPeACTB GbITOBOM
XUMUM.

NTorosas KOHTposibHasA paboTa «O6Las XuMms»



Tpe6oBaHNSI XMMMUYECKOT0 06pa3oBaHNs
K 3HaHUSIM 1 YMeHMAM yualumxcest 10 knacca Ha npovbHOM YPOBHe

YUYeHUK A0/HKEH 3HATL:

PO/ib XMW B eCTECTBO3HAHUW, €€ CBA3b C APYIMMU eCTECTBEHHbIMU HayKamu,
3HaYeHMe B XKN3HW COBPEMEHHOI O 0OLLECTBA;

Ba>KHeMLIME XMMUYECKME MOHATUA: XUMUYECKas CBS3b, rnbpuamnsaumns opbutanei,
MPOCTPaHCTBEHHOE CTPOEeHMEe MOEKY/, FTMAPO/N3 OpraHMYeCKNX BELLECTB, MEXaHU3M
peakLmn, YrinepoaHbli ckenet, (yHKUMOHaIbHasA rpyrnna, roMoorus, CTPYKTYpHas 1
MPOCTPaHCTBEHHAA N30MePUS, UHAYKTUBHbBIA 1 ME30MEPHbIN 3(h(heKTbI, 31eKTpodMA,
HYKNeo(w, OCHOBHbIE TUMbI PeakLuil B OPraHUYeCcKon Xummm;

OCHOBHbIE TEOPUN XUMUMN: CTPOEHNSA XUMUYECKOIN CBA3M, CTPOEHMUS OPraHNYecKmnx
COefJUHEHNI (BK/KOUas CTEPEOXUMUIO);

Knaccugukaumio 1 HOMeHKNaTypy OpraHMYecKnX COeIMHEHWN;

NPUPOAHbIE NCTOYHNKN YTNIEBOAOPOLOB M CMOCOObLI NX MepepaboTku;

BeLLleCTBa U MaTepuabl, LUMPOKO UCMO/b3yeMble B MPAKTUKE: OpraHMyecKmne KACNOTl,
Yr1eBOLOPOAbI, (PeHOST, aHUSINH, METaHO/, 3TaHO/1, STUIEHTINKO/b, TNLEPVIH,
(hopmanibaerng, auetanbiern, aueToH, riKo3a, Caxapo3a, Kpaxma, KNetyarka,
aMVHOKWCNOTbI, 6e/1KN1, UCKYCCTBEHHbIE BO/IOKHA, KaY4YKW, M1acTMaccChl, XXUpbl, Mblia 1
MOOLLME CpeaCTBa.

YYeHUK [0/HKEH YMEeTb:

Ha3blBaTb M3YUYeHHbIE BELLECTBA MO “TPUBMANIbHOW™ 1 MeXAYHapOLHO
HOMEHK/aTypam;

onpegensiThb: NPOCTPAHCTBEHHOE CTPOEHME MOEKY/, M30Mepbl 1 FTOMOOrK,
MPVHAANEXHOCTb BELLECTB K Pa3/IMYHbIM Kaccam OpraHWYecKnx COeMHEHNIA, XapaKTep
B3aVMHOI0 B/IMSIHWA aTOMOB B MOJIEKY/1aX, TUMbI PeakLMil B OpraHnYecKor XUMnu;
XapaKTepu3oBaThb: CTPOEHME 1 CBOCTBA OPraHNYeCKMX CoeuHEHNIA (YrneBogopoa0B,
CMMPTOB, (DEHO/IOB, &/IbAErMA0B U KETOHOB, KAPOOHOBLIX KUCNOT, aMUHOB, aMUHOKWUC/IOT
N YrNeBofoB);

0OBACHATb: 3aBUCUMOCTb CBONCTB OpraH1yecKnx BeLLECTB OT MX COCTaBa U CTPOEHMS,
PEeaKLMOHHOW CMOCOBHOCTI OPraHNYECKNX COEAUHEHMIN OT CTPOEHUA UX MONEKYTT;
BbINONMHATb XMMUYECKUIA IKCNEPUMEHT MO: PACMO3HABAHWIO BXKHEWLLMX OpPraHNYecKmX
BELLIECTB; MO/TYUYEHNIO KOHKPETHBIX BELLECTB, OTHOCALLMXCS K M3YUYEHHbIM Knaccam
COeAVHEeHWIA;

NPOBOANTb pacyeThbl MO YPaBHEHMAM peakLWii;

OCYLLECTBNATb CaMOCTOSATE/NbHbIN MOUCK XMMUYECKOW MH(OPMALIMK C UCMO/b30BaHMEM
PasMYHbIX NCTOYHWNKOB (CMPaBOYHbIX, HAYUYHbIX M HAYYHO-NOMYNSPHbIX U3LaHWNA,
KOMMbIOTEPHbIX 6a3 faHHbIX, PeCYpcoB IHTEpHETA); NCNO/b30BaTh KOMMbIOTEPHbIE
TEXHOMOrMKM N1t 06paboTKM 1 Nepeaayn MHopMaLMn 1 ee NpeAcTaBNEHUS B Pas/INYHbIX
(hopmax.

YUeHUK JO/MKEH NCNO/b30BaTh I'IpVIO6pET€HHbIe 3HaHUA N YMEHUA B I'IpaKTVIl-IeCKOVI
DEATENBHOCTN U I'IOBCG,EI,HGBHOVI XU3HWN ANA:

MOHVMMaHMA rNo6abHbIX MPOGIEM, CTOSLLMX Nepe/ YeNOBEYECTBOM: 3KOMOMMYECKUX,
3HEPreTUYECKUX U CbIPbEBBIX;

06bACHEHUS XUMUYECKMX SIBMEHIA, MPOMCXOASLLMX B NPUPOAE, ObITY U Ha
MPOW3BO/CTBE;

3KO/MOTMYECKN FPaMOTHOrO NMOBEAEHMS B OKPYXKAIOLLIEH cpefe;

OLIEHKM BIMSIHNS XMMWUYECKOTO 3arPA3HEHS OKPY)KatOLLEN Cpefibl Ha OpraHn3m
yernoBeKa 1 pyrue XuBble OpraHn3Mbl;

Ge3onacHoli paboThl C BeLLeCTBaMM B labopaTopum, GbITY 1 Ha NPOU3BOACTBE;



*  OnpefeneHns BOSMOXHOCTY NPOTEKAHNA XMMUYECKMX MPEBPALLEHMNI B Pa3NYHbIX
YCNOBUAX 1 OLIEHKM UX NOCNEACTBUIA;

*  pacno3HaBaHus U MAEHTUDMKALUM BaXKHEWLIMX BELLECTB U MaTepuanos;

" KPUTMYECKOWN OLEHKM AOCTOBEPHOCTU XMMMUYECKON MHDOPMaLMK, NOCTYNAKOLLEN U3
PasINyHbIX NCTOUYHMKOB.

TPEEOBAHNA K YPOBHHIO NMOAIrOTOBKW BbINMYCKHVKOB
B pesynbTarte nsyyeHUs XmMmm Ha NpognibHOM YPOBHE YYEHWUK [OSIKEH
3HATb/MOHUMATb:

= pPO/lb XMMUWN B €CTECTBO3HAHMW, €e CBA3b C APYTMMU eCTECTBEHHbIMU HayKamu,
3HaueHMeE B XU3HI COBPEMEHHOTO 06LLECTBA;

= Ba>KHeWluMe XMMWUYECKMEe TMOHATUSA: BEWECTBO, XMMWYECKUA 3/1EMEHT, aToM,
MOJIeKyna, macca aTOMOB W MOJeKy/, WOH, paguKan, annoTponus, HyKAvMabl M U30TOrb,
aTOMHble S-, p-, d-OpbuTasiM, XUMMYECKasi CBA3b, 3/1IEKTPOOTPMLATE/IbHOCTb, BaJIEHTHOCTb,
CTeneHb OKUCNeHUS, rmbpuamnsaums opbuTaneid, NPOCTPaHCTBEHHOE CTPOEHUE MOJEKY/, MOJb,
MONApHas Macca, MOJISIPHbIA 06bEM, BeLLLECTBa MOMIEKYISAPHOIO Y HEMOJIEKY/ISPHOTO CTPOEHNS,
KOMM/EKCHbIE COEAMHEHWS, AUCMEPCHbIE CUCTEMbI, UCTUHHbIE PacTBOpPbI, 3M1EKTPOAUTUYECKAN
Anccoumaums, KMCNOTHO-OCHOBHbIE peakuuy B BOAHbIX PacTBOpax, rMAPOAN3, OKUCIEHUE W
BOCCTaHOB/IEHWE, 3/1EKTPO/IN3, CKOPOCTb XUMMUYECKOW peakummn, MeXaHn3M peakuun, Kataius,
TENnNOBOW 3(MMEKT peakummn, ISHTaSbNUA, Tensaota 06pa30BaHWsA, 3HTPOMUS, XMMUYECKOe
paBHOBECWE, KOHCTaHTa paBHOBECUS, YINIEPOAHbIA  CKeneT, (DYHKLUMOHaNbHas rpynna,
rOMOJIOrnsA, CTPYKTYPHas M MNPOCTPAHCTBEHHAs W30Mepus, WHAYKTUBHBLIA U ME30MEPHbIN
APMEKTbI, 3INEKTPOUS, HYKNEo(pus, OCHOBHblEe TWUMbl pPeakunuini B HeOpraHU4eckom u
OpraHN4ecKon XmMmmm;

< OCHOBHbIE 3aKOHbl XMMWW: 3aKOH COXPaHEHUA MacCCbl BELUECTB, nepmo,qvlquKmﬁ
3aKOH, 3aKOH TMOCTOAHCTBa COCTaBa BellecTBa, 3aKOH ABoragpo, 3akoH [ecca, 3akoH
,ﬂ,&VICTB)/I-OIJ.I,VIX MacCC B KUHETUKE N TEPMOANHAMUKE;

= OCHOBHbIe TE0PVM XUMUWN: CTPOEHUS aTOMa, XMMUUECKOI CBA3W, 3NEKTPOSIUTUYECKOI
AVCCOLMAUMM, KUCMOT W OCHOBAaHWA, CTPOEHMS OPraHWYECKMX COeAMHeHMiA (BKouas
CTEPEOXMMMUIO), XMMUYECKYHD KUHETUKY Y XUMUYECKYHO TEPMOANHAMUKY;

= KnaccuuKkaumo 1 HOMeHKNaTYypy HeOPraHMYecKNX 1 OpraHNYecKnx CoeanHeHIA;
< MPUPOAHbIE UCTOYHMKW YINIEBOLOPO/0B M CNOCO6bI UX NEpepaboTKu;

= BelllecTBa U MaTepuasbl, LLMPOKO UCMO/b3yeMble B MPaKTUKE: OCHOBHbIE METa/ bl
M chnaBbl, rpaduT, KBapll, CTEKNO, LEMEHT, MWHepasbHble YA0OGPEHWs, MUHepanbHble |
OpraHuyeckne KucnoThbl, LLENoYMn, aMMuaK, YrieBogopoabl, GeHON, aHUANH, METaHO/, 3TaHon,
3TUNEHINIMKONb, TNMLUEPVH, (opManbaerna, aueTanbieruf, aueToH, [/0K03a, Caxapo3a,
KpaxMmas, KnetyaTka, aMMHOKMC/IOTbI, GeNKM, UCKYCCTBEHHbIE BOMIOKHA, Kay4yKu, MnacTMacchl,
XKMPbI, Mbl/1a U MOOLLIVE CPEACTBA;



YMETb:

= HasblBaTb W3YYeHHble BeELLECTBA MO «TPUBUAbHOW» U MeX/AyHapOaHO
HOMEHKaTypawm;

< onpeaenAaTb B/IEHTHOCTb U CTEMNEHb OKUC/TIEHNA XUMNYECKNX 3NEMEHTOB, 3apan NOHa,
TUN  XMMWYECKON CBA3MN, MNPOCTPaHCTBEHHOE CTPOEHNE MOJEKY, TUN KpVICTaﬂﬂVI‘-IeCKOVI
PeWeTKN, XapakTep Cpedbl B BOAHbIX pacTBOpPax, OKUC/INTENb N BOCCTAaHOBUTE/b, HanpaB/iEHNE
CMELLEeHNA paBHOBECUA TMO4 B/IUAHMEM pPa3/INYHbIX (*)aKTODOB, N30MeEPbI N TOMOJIOTN,
NPUHaANIEXXHOCTb BEWECTB K pPa3/IMYHbIM KnacCaM OpraHNM4YecKmnx COG,D,VIHGHVIVI, XapaKTtep
B3aMMHOIo B/INAHMNA aTOMOB B MOJIEKYaX, TUMbI peaKLWIVI B HeopraqueCKoﬁ " Opl'&HVI‘-IECKOVI
XUMUN;

= XapakTepu3oBaTb S- , P- WU d-3N1EMEHTbI MO WX MONOXKEHWUKO B NEPUOAUNYECKON
cucteme . 1. MeHgeneesa; o6LimMe XUMUYECKNE CBOCTBA METan/10B, HEMETa/NI0B, OCHOBHbIX
K/laccoB HeOpraHUYecKMX COeAMHEHWI; CTPOeHWEe W CBOWCTBA OPraHWYecKUX COeAMHEHWUMN
(yrneeogopofoB, CNUPTOB, (heHOM0B, alb[ernaoB M KETOHOB, KapOOHOBbIX KWUCNOT, aMUHOB,
aMWUHOKWC/IOT U YINeBoAoB);

* 00bACHATbH 3aBUCMMOCTb CBOWCTB XMMMWUYECKOrO 3/1EMEHTa M 06pa3oBaHHbIX UM
BELLLECTB OT MOMIOXKEHMS B nepuogunyeckoin cucteme A. V. MeHaeneeBa; 3aBUCUMOCTb CBONCTB
HeopraHM4yecKMx BELLECTB OT WX COCTaBa M CTPOEHWS; Npupody W cnocobbl 06pa3oBaHuA
XVMUYECKOI CBA3W; 3aBMCMMOCTb CKOPOCTU XMMWUYECKOW peakumn OT pasinyHbIX (haKTOpOB,
peakLMOHHOW CNOCOOGHOCTN OpraHNYeCKNX COEANHEHNIA OT CTPOEHMS UX MONEKYT;

*  BbINOMHATbL  XUMUYECKUIA IKCNepnMmMmeHT No  pacno3HaBaHUIO BaXKHEMNLLINX
HeopraHN4YeCKnx U opraHNYeCKnX BELWECTB; NOAYHYEHNIO KOHKPETHbLIX BELWECTB, OTHOCALLMNXCA K
M3Yy4YEHHbIM KnacCam COG,EI,I/IHEHVIVI;

< POBOANTb PacyeTbl MO XMMUYECKUM (DOPMY/am 1 YPaBHEHWSIM pPeaKLii;

< OCYWECTBNATb  CaMOCTOATE/NbHbLIA  MOUCK  XMMUYECKOW  WHGopmauum ¢
MCNONb30BAHNEM Pa3IMYHBIX WCTOYHUKOB (CMPaBOYHbIX, HAYYHbIX W Hay4HO-NOMYNAPHbIX
n34aHni, KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB VIHTepHeTa); MCMo/b30BaTb KOMMbHOTEPHbIE
TEXHOMOrMM N8 06paboTKM M nepefayn WHGOPMaUMM W ee NPeACTaBNeHUS B Pas/IMYHbIX
(hopmax;

MCNos1b30BaTb r|p|/|o6peTeHHb|e 3HaHUA N YMEHNA B I'Ip&KTI/I‘-IGCKOM [eATEe/IbHOCTUN U
I'IOBCG,U.HEBHOVI XN3HU!

« [na  noHMMaHuA rno6anbHbIX np06neM, crodwmnx nepes  4es0Be4eCTBOM.
9KO/TIOIN'MYECKNX, IHEPTETUYECKNX N CbIPLEBLIX;

= 0ObACHEHWS XMMWYECKUX SBMEHUIA, NPOUCXOAsLMX B npupoge, ObITY U Ha
MPOU3BOACTBE;

= 3KO/IOMMYECKM rPaMOTHOrO MOBE/EHNS B OKPYXKatOLLEN cpefe;

< OUEHKN BUAHUA XUMWUYHECKOIOo 3arpA3HeHUA Opr)KaI'OLLI,EVI cpeabl Ha OpraHuM3m
YesioBEKa U Apyrue XXmBble OpraHnN3Mbl,



= (6e30nacHoi paboTbl C BelecTBamy B labopatopuu, 6bITY U Ha NPOV3BOACTBE;

< onpeageneHna BO3MOXHOCTU MPOTEKaHUA XUMUYECKUNX I'IpeBan.I,eHI/IVI B pPa3/InyHbIX
YCNOBUAX N OUEHKN NX I'IOCI'IGACTBVIVI;

< pacno3HaBaHWA U MAEHTUHNKALMN BaXKHEMLIMX BELLLECTB U MaTepuasios;
< OLEHKW KayecTBa MUTLEBOI BOAbI M OTAEMbHbIX MIULLEBbLIX NPOAYKTOB;

= KPUTMYECKOI OLIEHKM [JOCTOBEPHOCTU XMMMYECKOl MH(opMaLym, NocTynaroLleli 13
Pa3/IMYHbBIX MCTOUYHKOB



Y4ebHO-METOANYECKNIA KOMMNIEKT

% Tporpamma Kypca Xxummmn ansa 8 -11 knaccoB 06LLe06pa30BaTe/lbHbIX  YUPEXAEHWNIA:
asTop O.C.[N'abpuenaH — M.: ipodha, 2008.

% CG60pHMK HOPMATMUBHbIX AOKYMEHTOB. XMus. defeparnbHblli KOMMOHEHT
rocyAapCTBEHHOro CTaHAapTa.

¢ ToAcHUTEeNbHbIe 3aMMCKM K TeMaTuyecKoMy niaHnposaHuto 8-11 knacc
s O.C. abpvensH, /ibicoa I'.I. Xumuna 11 knacc — M.: Apoda, 2013.
s O.C. NabpuensH. Xumusa 11 knacc. Metoamyeckoe nocobue. Mocksa, «[poda» 2005r.

s O.C. abpuwensH, N. I'. OctpoymoB. HacTonbHas KHura yuntens xummm 11 knacc.
MockBa, «bnvk n K», 2001r.

¢+ KOHTpO/bHbIE 1 NPOBEPOYHbIE PaboTbl N0 XMMUK K y4ebHKKy O.C. abpuensHa
«Xumus 11» Mocksa, «[potax.

% Pageuknin A.M., KypbsiHoBa T.H. [uaaktuueckuii matepman xummun. 10-11 kn. M.:
MpoceeLeHune, 2011r.

% XomyeHKo W.I". COOpHUMK 3aa4 1 YNpaxKHeHW No XUMUKN B CpefHen wKone. Hogas
BO/Ha, 2009 T,

s XomueHkKo I".INM., XomyeHKo W.I". C60pHMK 3afa4 No XMMnum Ans NocTynarowmx B
BY3bl. HoBas BosiHa, 2009 r.

¢ VIHTepHeT-pecypcbl:
http://school-collection.edu.ru/

http://fcior.edu.ru/

https://infourok.ru/videouroki

http://interneturok.ru

http://www.zavuch.info

http://www.1september.ru

http://prezentacii.com
http://www.superhimik.com/

http://www.openclass.ru/

http://www.alhimik.ru
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