PaccmoTpeno Ha 3acenanuu MO YT1Bepxkaaro

VYuureneit xumun, 610I0TUH, reorpadpuu Jupektop UYexmapesa UL A.
[Tpotokon Ne 1 ot 28.08. 2023 r
PyxoBoaurens MO Kacatkuna H.B.  Ilpuka3z Ne 84 ot 30.08.2023 1.

L‘IeKMapeBa MoanucaHo undposoi

noanucblo: HeKmapeBa

MpVI Ha MpuHa AHaTonbeBHa
[lata: 2023.09.01
AHaTONbEBHA 17:36:46 0300

MyHununajabHoe 001meo0pa3oBaTesibHOE YUpeKIeHHe

BpeiitoBckas cpeansisi 001eodpa3oBaTebHasi HIKOJIA

Pabouas nporpamma
yIJIy0JIEHHOI 0 Kypca
Y4e0HOro npeamera « X uMHs»

(B paMKax yHHBepPCaJbLHOT0 MPOduJIn)

HA YPOBEHb CpPeHEero 001ero oopazoBaHus

(CocraBaena B 2023 r.)

Yuurtean: Kacarkuua H.B.



IHosicHuTeIbHAA 3aNIUCKA

PabGouast mporpamma yueOHOrOo mnpeamera «XUMHS» MJIs YPOBHS CpPEIHEr0 OOIIero
o0pa3oBaHUs TpeAHA3HAYCHA I W3Y4EHHUS JAaHHOTO IpeaMeTa Ha YrIyOJeHHOM YpOBHE
(yHuBepcanpHblii poduis). IIporpamma cocrtaBieHa Ha OCHOBE aBTOPCKOIl MporpamMMmsbl K
Judun YMK B.B.JIynuna: Xumwus. YriuyOnenuslid ypoenb. 10—I11 kmaccel : pabouyast
nporpamma K tuann YMK B. B. Jlynuna : yue6HO-MeTomuueckoe nmocooue / B. B. Epemun, A.
A. JIpo3nos, U. B. Epemuna, 2. FO. Kepumos. — M. : [Ipocda, 2017.

ABTOpcKasi mporpamma paspadboTaHa B COOTBETCTBUHU ¢ DenepalibHbIM TOCYAapCTBEHHBIM
o0Opa3oBaresibHbIM cTaHaapToM U [IpuMepHoit 0cCHOBHOM 00pa3oBaTeIbHOM TPOrPaAMMON.

OO0yueHne OCYIIECTBIISCTCS MO Y4eOHUKAM

Xumus: Yrinyonennsii ypoBenb: 10 kinacc: yueOnuk /B. B. Epemun, H.E. Ky3smenko, B.U.
Tepenun, A.A. [Ipo3nos, B.B. JIynun; nox pen. B.B.JIynuna — 6-e¢ uzn, nepepad. — M.: [poda,
2019.

Xumus: YrioyoneHnsiid ypoBenb: 11 knacc: yueobnuk /B. B. Epemun, H.E. Ky3pmenko, B.1.
Tepenun, A.A. llpo3nos, B.B. Jlynun; nox pen. B.B.Jlyauna — 7-e uzn, nepepad. — M.: JIpoda,
2020.

Y4eOHUKM aHHOW JIMHUM TPOILIM 3KCHEPTU3Y, BKIIOUYEHbl B DenepasbHbIl NEepedeHb U
o0ecreunBarOT OCBOEHHE O00pa30BaTENIbHOM MpOrpaMMbl cpefaHero oOluiero oOpa3oBaHHsS Ha
yriayOJIeHHOM ypOBHE.

CornacHo ydyeOHOMY IUIaHy Ha M3Y4YCHHE XMMHH Ha YIIIYOJICHHOM YpOBHE Ha CTYIEHU
cpemHero ooiero oopasoBaHusl OTBeeHO 3 uaca ¢ Heodento, écezo 102 uaca ¢ 10 knacce u 102
uyaca ¢ 11 knacce.

ConepxaHue yaeOHOTO MaTeprala, HCIOJIb3yeMbIe JOPMBI U METOBI OOYUCHHUS TIO3BOJISIOT
YCWINTh B3AaHMOCBSI3b NIPENOJABAHUSA U U3YUYCHHS NMPeAMeTa ¢ peaju3anueil padoueit
NMPOrpaMMbl BOCHUTAHUS HIKOJIbI M COIUAIM3ANUM 00yYAIOUINXCS.

B conepskannu peanu3yroTcs CIeayroIIre 3aa4l BOCIIUTHIBAIOIIETO XapaKkTepa:
-03HAKOMJICHHE C JOCTHKEHHUSIMH XUMUYECKIX HAYK U XUMHUYECKON IPOMBIIUIEHHOCTH B CTpaHe
U PETHOHE;

- (hopmupoBaHNEe XUMUYECKON KapTHUHBI IPUPO/IBI;

- hopmupoBaHUEe OEPEIKHOTO OTHOMIECHUS K JYXOBHBIM H MaTEPHAILHBIM IIEHHOCTSIM, TTPUPOJIC,
00IIEeCTBY, YETIOBEKY;

- 03HAaKOMJICHHE C TYMaHUTAPHBIM aCIIEKTOM XUMUYECKOW HAYKU W MPOMBITINIEHHOCTH, C
BKJIAJIOM BBIIAIOIINXCS XUMUKOB Poccuu 1 Mupa B pa3BUTHE XUMUU, TATPUOTUYECKOE
BOCIIMTaHUE;

- (hopmupoBaHUEe YCTOWYMBOTO MO3HABATEIHLHOTO HHTEPECA K XUMHUYECKON HayKe, XUMHUECKOMY
00pa30BaHUIO U XUMUYECKUM MPOECCHIM;

- BOCITUTAHHE MOJIOKUTEIbHBIX JIMYHOCTHBIX Ka4eCTB 00YJarOIIUXCS;

- BOCITUTAHHUE CAMOCTOSITEIIBHOCTH, ITOOMIPEHUE HACTOWIMBOCTH TIPH PEIICHUH HECTAH AP THBIX
3a/1a4, MOMCKE BBIXO/1a U3 MPOOIEMHBIX CUTYaIUH;

-OpraHu3aIys YMOIMOHAIBHBIX CUTYaIINH, BBI3BIBAIOIINX YAUBICHUE, PAJOCTh, IPUMEHEHUE
SPKUX TPUMEPOB, TIOJIOKUTEITHHO BO3ACHCTBYIONINX HA YYBCTBA 00 yJaIOLTUXCS,

- BOCITUTaHKE IMOTPEOHOCTEH B UTEHUH JIOTOJHUTEIILHON XUMUYECKON JTUTEPaTyphl, B
AKCMIEPUMEHTUPOBAHUM KaK MOTHBAIIUN YUEHUSI.

- JICMOHCTpalHs TPHMEPOB OTBETCTBCHHOTO, TPAXKIAHCKOTO ITOBEACHHS, IPOSBICHUS
YeNOBEKO00Us U T0OpOCepAeYHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB ISl YTEHUS,
3a/1a4 IS PEIICHUs, TPOOJIEMHBIX CUTYalMi JI71s1 00CYKICHHS B KJlacce;

Peanmaum/l nporpaMmbl BOCIIMTAaHUA CHOCO6CTByeT HCIIOJIB30BAHUEC HHTCPAKTUBHBIX
(l)OpM OpraHu3alvu 1eATeJIJbHOCTH o6y11a}0umxc;1 Ha YpOKe:



- MHTEJUIEKTYQJIbHBIX U POJIEBBIX WIP, CTUMYJIUPYIOIIUX ITO3HABATEIIBHYIO MOTUBALUIO
LIKOJIBHUKOB;

- JHMCKYCCHi, KOTOpBIE MJAlOT Yy4YalluMCS BO3MOXKHOCTh NPHUOOPECTH OIBIT BEIACHUS
KOHCTPYKTHUBHOI'O INAJIOra;

- TEXHOJIOTUH TOTPYKECHHUS, B XOJI€ pealin3allii KOTOPOW yJalluecs: Ha pa3HbIX y4eOHBIX
peaMeTax UILYT OTBEThI Ha 001U MPoOIEMHBIN BOIIPOC PHIOCOPCKOro XapaKTepa;

- UCIOJIb30BaHMUE Takoi ()OPMbI OpraHM3alM y4eOHOro mporecca, kak  JleHb eanHOoro
TEKCTa, MMO3BOJIAIOLIEH PelIUTh 3a/1ady OOy4eHHsI CMBICIOBOMY UYTEHHUIO U UMEIOIIEH OOIbIIoN
BOCIIUTATEIbHBIA TOTEHIMAI 3a CUYeT MoA0Opa TEKCTOBOIO Marepuaia XHMHUYECKOTO
COJIEPKaHUS;

- opraHu3auus «jaboparopuii» B JleHb pocCHICKON HayKH, MO3BOJIAIOIIMX PacIIMPUThH
IPEJCTAaBICHUs y4allluXcsd O COBPEMEHHOM HAay4yHOM KapTHHE MHUpa, (pOpMHUPOBATH YyBCTBO
106BH K PoinHe ¥ TOPIOCTH 32 TOCTUIKECHUS BEIMKUX YUCHBIX.

- MCII0JIb30BaHKEe TPYNIOBOil (hopMbl pabOTHI UM PabOTH B Mapax, KOTOPbIE y4aT IIKOJIBHUKOB
KOMaHHOU paboTe U B3aUMOJICHCTBHUIO C IPYTHMU JIETbMU;

- BKJIIOYCHHE B YPOK HI'POBBIX MPOLENYP, KOTOPBHIE IIOMOTAIOT MOAAEPAKATh MOTUBALUIO AETEN K
MOJIyYCHUIO 3HAHWM, HAJa)XKMBAaHUIO IIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHMH B KJIAcCe,
IIOMOTAIOT YCTAHOBJICHUIO 100poXkenaTeabHol aTMocdepsl BO BpeMs ypoKa.

Conep:xxanue yueOHOro npeamMera « XumMus» Ha yrjiy0JieHHOM YPOBHe CpeIHero oo1ero
o0pa3oBaHusi (M3 ABTOPCKOil MPOrpaMMbI)

Pa3zgen 1. TeopeTnueckue 0CHOBBI XUMUM
1.1. CTpoenue BemecTBa

ATOMHO-MOJIEKYJIAPHOE Y4YeHHe. BemiecTtBa MOJEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS.
KavecTBeHHBII M KOJWYECTBEHHBIM COCTaB BemlecTBa. MomsipHas W OTHOCUTEIbHAS
MOJIEKYJISIPHAs MAcChl BellecTBa. MosbHas 101 1 MaccoBasi 0JIsl JJIEMEHTA B BELIECTBE.

Crpoenne aroma. Hyxkmuasl. M3oronsl. Tumbl paguoakTMBHOro pacnaga. TepMosaepHbIN
cuHTe3. SnepHele peakuuu. [IprMeHeHHME pPagMOHYKIMAOB B MeAMIMHE. MeToa MedeHbIX
aTOMOB.

CoBpemeHHass MoJenb CTpoeHHsI aTtoMa. KoprmycKylsipHO-BOJHOBBIE CBOMCTBAa 3JIEKTPOHA.
KBanToBble uMcna. AToMHass opOutanb. PacnpeneneHue 3JI€KTPOHOB 10 SHEPreTUYECKUM
YPOBHSIM B COOTBETCTBHM C MPUHIUIIOM HAUMEHBIIEH Y3HEPTHH, TPABUIOM XYH/1a U IPUHIUIIOM
[Taynu. OcOGEHHOCTH CTPOEHHUS YHEPTETHUECKUX YPOBHEH aTOMOB d-371eMEHTOB. DIIEKTpOHHAs
KoHpurypamnus aroma. Knaccupukaius XUMHYECKHX 3JeMeHTOB (S-, p-, d-, f-amementsi).
OJNeKTpOHHbIE KOH(QUIYpalM TOJIOKUTENBHBIX M OTpULATEIbHBIX HOHOB. OCHOBHOE U
BO30YKJICHHbIE COCTOSIHUS aTOMOB. BanileHTHBIE JIEKTPOHBI.

Ilepnonnueckuii 3akoH. POPMYIMPOBKAa 3aKOHA B CBETE COBPEMEHHBIX IIPEJCTaBICHUM O
CTpoeHUH aToMa. MHpOBO33peHUECKOe M HaydHoe 3HauyeHue llepmoamnueckoro 3akona [[. W.
MenneneeBa. Paguyc atoma. 3aKOHOMEPHOCTM B HM3MEHEHHWHM CBOWCTB MPOCTHIX BEHIECTB,
BOJIOPOJHBIX COEANHEHUH, BBICIIUX OKCUIOB U THAPOKCUIOB B IEepHOAax U TIpyMIax.
DIJIEKTPOOTPHUIIATETBLHOCTb.

XuMH4YecKasi CBSI3b. JJIEKTPOHHAs NMPHUPOJA XMMHUYECKOM CBS3U. BHIBI XMMHUYECKON CBS3H.
KoBajneHTHasd cBA3b M €€ XapaKTEPUCTUKM (PHEPIHsl CBSI3U, JUIMHA CBSA3M, BAJIEHTHBIA Yrod,
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KpPaTHOCTh CBSI3U, MOJSIPHOCTb, NOJIAPU3yeMOCTh). KoBasieHTHast HenoJisipHas U MOJISIpHAS CBA3b.
OOMEHHBIN ¥ TOHOPHO-aKIENITOPHBIA MEXaHU3Mbl 00Opa30BaHMsI KOBAJICHTHOW TOJIIPHOM CBSI3H.
I'eomeTpust Monekynel. Meraiuinueckas cBsi3b. BojmopoaHasi CBsI3b U €€ BIMSIHUE HA CBOMCTBA
BELECTBA. MEXMOJIEKYJIIPHbIE B3AUMOICHCTBHUSL.

ArperaTtHble cOCTOSIHUSI BemiecTBa. ['a3pl. ['a3oBbie 3akoHbl. YpaBHeHue Kiaiimepona—
MengeneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIICHHWA. OTHOCUTENIbHAs IUIOTHOCTH
ra3zoB. CpeJHsst MOJIsIpHAsi Macca CMECH.

CtpoeHue TBepABIX TENl: KpHCTAUIMYeCKue W aMopdHbIe BemecTBa. THIBI KPUCTALUTUISCKIX
peIIeTOK: aTOMHasi, MOJEKyJspHas, WOHHas, MeTajnueckas. I[lonstue 00 »remeHTapHOU
siueiike. 3aBUCUMOCTh (PHM3UYECKUX CBOMCTB BEIIECTBA OT THMA KPHUCTALTUYCCKOW PEIIETKH.
[Tpuuunbl MHOrOOOpasusi BemiecTB. CoBpeMEHHbIE MPEACTABICHUS O CTPOCHUU TBEPIBIX,
KUJKUX U Ta3000pa3HbBIX BEIIECTB.

Hemoncmpayuu. 1. OOpa3npl BELIECTB MOJEKYJISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHUA. 2.
Bosronka itona. 3. Moaenu mosiekyil. 4. Kpucraiinueckue penieTky.

1.2. OcHOBHBIE 32aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX pPeaKIuil

Knaccnpukanus XuMHYECKHX PeaKIUil 10 pa3InuyHbIM MIPU3HAKaM CpaBHEHHUs. [ OoMOreHHbIe
U reTeporeHHble peakuuu. Knaccmpukanus mo 3Haky TeruioBoro 3¢ddexra. OOGpatumbie u
HeoOpatumble peakiuu. KaranmuTuyeckne M HEKAaTATUTUYECKUME peakiuu. Peakmum c
U3MEHEHHEM U 0€3 M3MEHEHUS CTENICHH OKHCIICHHS SJIEMEHTOB B COSTMHEHHSIX.

JHepreTuka XuMHYecKUX peaknmii. TerioBoil 3p¢dexkT XUMHUYECKOH  peaxiuH.
OHJIOTEPMUYECKHE M DK30TEPMHUYECKHE peEakUUH. TepMOXMMHUYECKHE ypaBHeHus. Teruora
oOpa3zoBaHMsl BellecTBa. 3akoH l'ecca W CleACTBUS W3 HEro. DHeprusi cBsi3u. [lowamue o
eHympennel dHepeuy W SHTaNbNUU. IloHsATHE 00 sHTponuu. BTopoil 3akoH TepMOIUHAMUKH.
®opmyna bonbumana. Oneprus [mb6ca u KpuTepuu CaMONPOU3BOJIBHOCTH XUMHUYECKON
peaxkuuu.

OoOparumble peakuumu. Xumudeckoe paBHoBecue. Koncranta paBHoBecus. [lpunnun Jle
[[latenbe. PaBHOBECHBIE COCTOSIHMS: YCTOWYMBOE, HEycTONM4MBOe, Oe3paznuuHoe. CmelleHue
XMMHUYECKOT'O PAaBHOBECHS I10]1 AEUCTBUEM Pa3IMYHBIX (DAKTOPOB: KOHLEHTPAIIUU PEAreHTOB UIIH
MPOJYKTOB PEAKIUH, TaBICHUs, TeMIiepaTypbl. Poib cMelieHus: paBHOBECHS B TEXHOJIOTHYECKUX
poreccax.

CkopocTh XMMHMYECKHX PpeaKluil, ee 3aBUCUMOCTb OT pa3IMuYHBIX (PAKTOPOB: HPUPOIbI
pearupyomux BeUIeCTB, KOHIEHTPAlMU pPEarupyrolIuX BEIIEeCTB, TEMIEpPaTyphbl, HAJTUUUS
KaTajau3aTopa, IUIOIIAJM IIOBEPXHOCTH pEarupymrolluXx BEUIECTB. Peaknunm TOMOTEHHBIE U
rereporeHHble. 3akoH aeicTByroumx wmacc. [IpaBuno Baut-T'odda. Ilonarue o6 sHeprum
aKkTUBallMM M 00 sHepreTuyeckoM mnpoduie peakuuu. Karammszartopbl um Katanus3. DHeEprus
aKTHUBALIUM KaTaJU3UPYyeMOM M HEKaTaIM3UpPyeMOM peakiuu. AKTUBHOCTb M CEJIEKTUBHOCTb
KaranusaTopa. Poib Karaam3aTopoB B NMPUPOAE M MPOMBILUIEHHOM INpPOU3BOJCTBE. DEepMEHTHI
KaK OMOJIOTMYECKHE KaTaIn3aToOPbI.

Jlemoncmpayuu. 1. DK30T€pMUYECKHE U SHIOTEPMUUYECKUE XUMUYECKUE peakiuu. 2. TenmoBbie
SBJICHUS IIPY PACTBOPEHUH CEPHOM KHUCIOTHI U aMMHAYHOM CEJNUTPBI. 3. 3aBUCUMOCTb CKOPOCTHU
peakuu OT MPUPOJBI BEIIECTB Ha MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT
OJINHAKOBOM KOHIIEHTPALlMU C OAWHAKOBBIMU KyCOUKaMM (IpaHyJlaMH) LIMHKA M OJMHAKOBBIX
KYCOYKOB Pa3HBIX METAJUIOB (MarHus, [IMHKA, )K€JIe3a) C  PacTBOPOM  COJISHOM  KHUCIOTHL. 4.
B3anmoneiicTBie pacTBOPOB CEPHOI KHUCIOTHI C pacTBOpPaMHU THOCYJb(haTa HATPHUs pazIUUHON
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KOHIIEHTpAllUld U TeMmepaTypbl. 5. 3aBUCUMOCTh MOJIOKEHUSI paBHOBecHs B cucteme 2NO2 «

N204 oT Temneparypsl.
Jlabopamopnvlie onvimol. 1. Katanutudyeckoe pasioxeHrne IepoKcHaa BOA0OPOAA.

1.3. PacTBOpBI

Cnoco0blI BhIpaskeHHsl KOJINYECTBEHHOI0 COCTAaBa PacTBOPA: MAaccoBas /1011 PACTBOPEHHOTO
BellecTBa (MPOLIEHTHAsT KOHIEHTpanus). PactBopeHue kak (U3MKO-XUMHUYECKHM Mpoliecc.
JMucnepcHblie cuctembl. Kommounuesie pacTBophl. VMctuHHBIE pacTBOphl. JlucnepcHas ¢asza u
mucnepcuonHast cpena. CycneH3un U SMylbcud. 3ond M rend. OmnanecreHuus. Dddext
Tunpans. Koarynsanus. Ceaumenrtanus. Cunepesuc.

Peakumu B pacrBopax 3JjeKTpoauTOB. KauecTBeHHbIE peaklMM HAa HMOHBI B PAacTBOpE.
KucnotHo-ocHOBHBIE B3aUMOACUCTBUSI B pacTBopax. AMdoTtepHocTb. MoHHOE mpousBeneHue
BO/BI. Bomopoaneiit mokazatens (pH) pactBopa. CunbHble u cnabbie anmekTponuThl. Pacuer pH
pPacTBOPOB CHJIBHBIX KHCIOT M Iuenoyeil. KoHcTranTel aucconuanuu ciaabbIX 3JIEKTPOIUTOB.
Peaknn monHoro oomena. [loHBIE W COKpallleHHbIC MOHHBIC ypaBHEHUS. [ MIPOIN3 COJICH.
I'uaponus o KaTuoHy, Mo aHUOHY, IO KATUOHY U 0 aHUOHY. Peakius cpeabl pacTBOPOB COJIEH:
KHCJIOTHAS, IIeJI0OUHAast U HeHTpanbHas. [lomHbIi HeoOpaTUMbIN TUIPOSIN3. 3HAYCHHE THAPOIN3a
B OMOJIOTHYEeCKHX 0OMEHHBIX Mpolieccax. [[puMeneHne ruipoinsa B MPOMBIILIIEHHOCTH.

Hemoncmpayuu. 1. OnpeneneHue KUCIOTHOCTU CPellbl MPU MOMOIIN UHAUKATOPOB. 2. Dddekt
Tunpans. 3. OOpa3zoBaHue KOMILJIEKCHBIX COEIMHEHUH MEPEXOIHBIX METAILIIOB.

Jlabopamopnvie onvimei. 1. Peakuuu noHHoro oomeHa. 2. CBOICTBa KOJIJIOUTHBIX PAacTBOPOB. 3.
I'upponus coneit. 4. [lonyyeHue u CBOMCTBAa KOMILIEKCHBIX COETMHEHMIA.

1.4. OxkucauTeIbHO-BOCCTAHOBUTEIbLHbIE MPOLECCHI

OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMU. THUIBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii. OkucieHne u BoccTraHoBieHne. OKUCIUTETN U BOCCTAHOBUTEIH. MeTo 1 3JIeTPOHHOTO
U DJIEKTPOHHO-HOHHOTO OanaHca. [loBeneHue BemecTs B cpelax ¢ pa3HbIM 3HadeHueMm pH.
HepMaHraHaT KaJInsgd KaK OKHCJIUTCIIb. OKI/ICJ’II/ITCJ'H)HO-BOCCTaHOBI/ITeJ'II)HBIe peaKHI/II/I B npnpone,
MPOU3BOJCTBEHHBIX MPOIIECCaX U KU3HEAEITEIIbHOCTH OPTaHU3MOB.

lanbBannyeckuii 3jieMeHT (Ha mpuMmepe siemMenTa [lanudns). XuMuueckue UCTOUHUKH TOKa:
TaJJbBAaHUYECKUE DJICMCHTHI, aKKYMyJ'IflTOpBI 1 TOIIJIMBHBIC DJICMCHTHI. SHGKTpOXI/IMH‘IeCKI/Iﬁ pf[[[
HANPSDKEHUH (aKTUBHOCTH ) METAJUIOB (Ps]] CTAaHJAPTHBIX AJIEKTPOJAHBIX TOTEHIIUATIOB).
DJIEKTPOJIM3 PACILUIABOB U BOJHBIX PACTBOPOB JJIE€KTPOJIUTOB (KHCIOT, LIEIOYEH U COei).
3axonvl anekmpoausza. IlpakTuyeckoe NMPUMEHEHHE AJICKTPOJU3a ISl TOJYYCHHS IIEIOYHBIX,
MIETOYHO3EMENBLHBIX METAJIOB U aJTIOMHUHHUS.

Koppo3us MeTanioB: cnoco0bl 3alUThl METAIIJIOB OT KOPPO3HH.

Hemoncmpayuu. BzaumopeicTBre nepMaHraHaTa Kaiuus ¢ Cyab(OUTOM HATpPHs B pa3HBIX Cpeliax.

Pa3nes 2. OcHOBBI HEOPraHN4YeCcKO XUMHUH

2.1. Knaccudukanusi 1 HOMEHKJIaTypa HEOPraHN4YeCKNX COeIMHEeHUH



Baxneiimme kinacchl HEOPraHMYECKUX BEIIECTB. DJIEMEHThl METaJUIbl M HEMETAJUIbl M MX
nonoxenne B Ilepuogmueckoit cucreme. Kiaccudukanmss W HOMEHKIATypa CIOXKHBIX
HEOPraHWYECKUX COCIMHEHUN: OKCUOB, TUAPOKCUIOB, KUCIOT U COJiel. ['eHeTudeckass CBS3b
MEXy KJaccaMu HEOpraHWYeCKHX coequHeHud. MnenTndukanys HEOpraHM4ecKuxX BEIIECTB U
HOHOB.

KommnekcHble coennHenus. CocTaB KOMIIJIEKCHOTO MOHA: KOMIUIEKCOOOPa30BaTellb, JIUTAHIbL.
Koopaunanuonnoe uncno. HoMeHKI1aTypa KOMIUIEKCHBIX COCIUHEHUN. 3HaUEHNE KOMITJIEKCHBIX
coenuHeHuN. [IoHATHE O KOOPIMHALMOHHON XUMHUH.

2.2. HemeTaiabl

Bonopoa. Ilomydenue, ¢usnueckne W XUMHYECKHUE CBOWCTBAa (pEeakIuu C MeTallaMd |
HEMeTaJllIaMH, BOCCTAaHOBJICHHE OKCUI0B U coiieit). ['uapuabl. TormBHbIE 37IEMEHTHI.

I'ajorenpl. O0MmIas XapakTepUCTUKA IEMEHTOB TiIaBHOM noarpymbl VII rpynmel. dusndeckue
CBOICTBa MpPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH HW3MEHEHHUS OKHCIUTEIbHON aKTUBHOCTHU
raJIOTeHOB B COOTBETCTBUU C MX IMOJIOKEHUEM B Iiepuoanyeckoil Tadnuue. [lopsaaok BeiTecHeHUS
TaJIOTEHOB W3 PAacTBOPOB TaJOr€HUIOB. XJIOp — TOJYy4YEHHE B IPOMBIIUIEHHOCTH U
nabopartopuu, peakiuu ¢ MeTalslaMd W HeMeTaiiamMu. BsaumopeiicTBue Xjopa ¢ BOAOW U
pactBopamu 1enodei. KucnopogHele coeauHeHus Xjopa. [MMmoxyopuTel, XjaopaTsl U
nepxjoparbl Kak TUNUYHbIE okuciutenn. OcobeHHoctu xumuu ¢GrTopa, Opoma U uoja.
KauectBennast peakiuss Ha uojA. [‘ajoreHoBonOpoAbl — MOJYYEHHE, KHUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA. XJIOPOBOAOPOJ. [ alnoreHoBOAOpOJHBIE KUCIOTHI U HUX
conu. ConsiHast KucinoTa U ee conu. KauecTBeHHbIE peakluu Ha rajJloreHu-uoHsl. [Ipumenenue
TaJIOTeHOB U MX BaXHEHIINX COCAMHEHUN.
DJleMeHThI MOArpynnbl Kucjaopoaa. O0mas xapakTeprucTUKa HJIEMEHTOB IVIABHOM MOJTPYIIIIbI
VI rpynnel. @usndeckue cBOMCTBa MPOCTHIX BemecTB. O30H Kak alIoTpOIHAas MoOIuUKaLus
kucioposa. [lonydyenue o3oHa. O30H Kak okucnurenb. [lo3uTHUBHAS U HEraTUBHAsI POJIb O30HA B
OKpyxarorien cpege. CpaBHEHHE CBOMCTB 030HA U KUCIOpoAa. Bona u mepokcu Bogopoia Kak
BOJIOPOJHBIE COEAMHEHUS KHUCIOpoJla — CpaBHEHHME cBoMcTB. Ilepokcua Bopopojga Kak
OKHCIUTENb U BoccTaHOBUTEND. [lepokcuibl metamnoB. Cepa. Amnotponus cepbl. usnyeckue u
XUMHYECKHE CBOICTBa cepbl (B3aMMOJAEWCTBHE C MeETaIaMHM, KHCIOPOJIOM, BOJOPOJIOM,
pacTBopamMH IIeNiouel, KHUCIOTaMH-OKUCIHUTENsIMU). B3aumopeicTBue cepbl ¢ CynbQUTOM
HaTpusi ¢ oOpazoBaHHeM THOCYIb(haTta Hartpus. CepoBOAOPOA — TMOJYYEHHUE, KUCIOTHBIE U
BOCCTaHOBUTENbHbIE CBOMcTBa. Cynbduapl.. CepHHCTBI Ta3 Kak KHCIOTHBIA OKCHJL.
OkuCIUTENbHBIE U BOCCTAHOBHUTENIbHBIE CBOMCTBA CEPHUCTOTO Tasza. [lomydeHune cepHUCTOTO
ra3a B MPOMBIIUIEHHOCTH U Jaboparopun. CepHuUcTast kuciaora u ee conu. CepHbI aHTHIIPHI.
CepHas kucnora. CBoCTBa KOHIIEHTPUPOBAHHON U Pa30aBIECHHON CepHON KHUCIOTHI. JleiicTBUe
KOHIIEHTPUPOBAHHON CEpPHOM KHCIOTHI Ha caxap, MeTalulbl, HEeMEeTaulbl, CYyIb(QUIbL
Tepmuueckass ycroduuBocTh cyibdaroB. Kpucramioruaparsl cyab(aToB MeTaJI0B.
KauecTBeHHas peakiys Ha CEpHYIO KUCIOTY U €€ COJIU.

DJieMeHThbl NOArpynnbl a3ora. OO0Ias XapakTEepUCTHKA 3JIEMEHTOB IJIABHOW MOATpyHmsl V
rpynmbl.  dDusnyeckne CBOMCTBA MPOCTBIX BewlecTB. A30T M ero coeaumHeHus. CTpoeHune
MOJIEKYJbl a30Ta. PuU3NyUecKMe M XHUMHUYECKHE cBoWcTBa asota. [lomydyeHue aszora B
MPOMBINUIEHHOCTH U Jaboparopuu. Hutpunmpl. AMMmuak — ero mnoiydeHue, (u3nyecKue u
XUMHUYecKHe cBOMCTBAa. OCHOBHBIE CBOWCTBAa BOJAHBIX pAacTBOPOB aMMMaka. AMMHAK Kak
BoccTaHoBUTENb. Conmn aMMmoHus. [loBenenue coseld aMMoHuUs Ipu HarpeBaHnuu. KadecTBeHHas
peakuus Ha MOH aMMOHMS. [IpuMenenne ammuaka. OKcuabl a30Ta, UX MOJYyYEHUE U CBOMCTBA.
Oxkcua azora (I). Oxucnenue oxcuaa azota (II) kucmopomom. Jumepuzanms okcuaa azora (IV).
A3oTucTas KMCI0Ta U €€ coyid. HUTpUTHI KaK OKUCIUTENN U BOCCTAHOBUTENU. A30THAsI KACJIOTa
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— (u3nYecKkrne M XUMHUYECKHUE CBOMCTBA, MOJy4YCHHE. A30THas KHCIOTAa KaK OKHCIHUTEIb
(OTHOIIEHME a30THOM KHCIOTBI K MeTaulaM M HeMeTajylaM). 3aBUCHUMOCTh IpPOJYKTa
BOCCTAHOBJICHUSI a30THOM KHUCJIOTBI OT AKTUBHOCTH METAJUIa M KOHLEHTPALMM KHUCIIOTHI.
Hutpatsl, ux Qu3snueckue 1 XMMHUYECKUE CBOMCTBA (OKHCIMTEIbHBIE CBOICTBA U TEpMHUUYECKas
YCTOMYMBOCTB), IPUMEHEHHE.

®ochop um ero coemunenus. Astorpornwmst ¢ocdopa. Duzmueckme cpoiictBa (hocdopa.
Xumudeckue cBorcTBa Gocopa (peakuu ¢ KUCIOPOIOM, TaTOreHaMH, METaJIJIAMHU, CIIOKHBIMA
BEIIECTBAMH-OKUCIUTENAIMY, 1enouamu). llomydenne u mnpumenenue ¢ochopa. Dochun.
®dochuasr. Dochopupiii anruapun. Oprodochopnas u MeradochopHas KHUCIOTHI U MX COJIH.
KauectBennas peakuust Ha opTodocdatsl. Paznoxenne opropochopnoii kuciaotsl. Ilpumenenne
dbochopHOI KHCIIOTHI U e coJield. bruonmornueckast poib ¢ocdaTos.

Ioarpynna yriaepoaa. O0mias XapakTepUCTHKA JIEMEHTOB ITABHOM MoArpynisl [V rpymib.
VYraepon. Amnorponust yriepona. CpaBHEHHE CTpPOEHHs M CBOMCTB rpadura W aiamasa.
OynnepeH Kak HOBas MOJIEKYJsipHas ¢opma yriepoja. YTojlb: XHMHUYECKHE CBOMCTBA,
nojiyueHue u npumenenue yrias. Kapouasl. ['maponus kapOuia kanplus U KapOua aJtOMUHUA.
KapOuzapl mepexonHbIX MeTaJUIOB (kene3a, XpoMa M Jp.) KaK CBEPXIIPOYHbIE MaTepHallbl.
CuHTe3-ra3 Kak 0CHOBa COBPEMEHHOMN MPOMBIIIIEHHOCTU. OKCHU/IBI YIIepoJa. YTOJb U yrapHbII
ra3 Kak BoccraHoBuTenu. Peakius yrapHoro rasa ¢ pacmiaBami menodeid. CuHTe3 popMHaTOB.
OOpa3zoBaHue yrapHoro rasa IpH HENOJHOM CropaHuu yris. buonorumueckoe nelcTBue
yrapHoro rasa. llomyueHue W npuUMeHEHHE YrapHOro ras3a. YIVIEKHCIBIM ra3: IOJIy4EHHE,
XUMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE YIVIEKMCIIOTO Ta3a C BOJAOH, IIEJI0YaMHU, MarHueM,
HNEPOKCHIaMU METAJIJIOB). YToJbHasg KUcCioTa U ee coiau. KapOGoHaTbl M ruapokapOOHAThL: UX
noBe/ieHre Ipy HarpeBaHuu. KauecTBeHHas peakius Ha KapOOHAT-UOH.

Kpemunii. ®u3nueckue U XMMHUYECKHE CBOMCTBA KpeMHHMs. Peakuum ¢ yriiem, KUCIOPOIOM,
XJIOPOM, MAarHueM, pacTBOpaMH LiesIouel, cepoBogopoaoM. CuiiaH — BOAOPOJHOE COEIUHEHHE
kpemHus. Cumnuuasl. [Tonyuenue u npumenenue kpemuus. Oxcun kpemuus (IV), ero crpoenue,
¢u3nueckue M XMMHUYECKUE CBOICTBA, 3HaYeHHME B MNpUpoJe W INpuMeHeHue. KpemHuenble
KHUCIIOTHI ¥ uX coiu. ['maponus cunukaroB. CUIMKAaTHBIE MUHEPAJIbl — OCHOBA 3€MHOW KOpBI.
ATIOMOCHIIMKATBI.

Baaropoanbie (MHepTHBbIE) ra3pl. OOLIas XapakTEpUCTUKA 3JIEMEHTOB TJIABHOW MOATPYIMIIbI
VIII rpynmsl. OcoO0eHHOCTH XMMHYECKUX CBOUCTB. [IprMeHeHne 611aropoiHbIX ra3oB.

Hemoncmpayuu. 1. Topenue Bomopona. 2. Ilomyuenuwe xiopa (ombIT B mpoOupke). 3.
OxucnuTenbHble CBOMCTBA pacTBOpa rumnoxjoputa HaTpus. 4. OneITel ¢ OpoMHON BOIOM. 5.
ITnaBnenue cepel. 6. I'opeHne cepbl B kuciopone. 7. BzanmopelictBue xeneza ¢ cepoi. 8.
I'openne cepoBogopona. 9. Ocaxnenue cynbpunon. 10. CpoiictBa cepHucTtoro raza. 11.
JleiicTBrEe KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBI Ha Menb M caxaposdy. 12. PactBopeHue
ammuaka B Bojie. 13. OcHoBHbBIE CBOICTBa pacTBOpa amMmuaka. 14. Karanutuueckoe okucieHue
ammuaka. 15. [Tomyuenne oxcuma azora (II) u ero oxucnenue Ha Bo3ayxe. 16. JleficTBue a30THOM
KHCJIOTHI HAa Menb. 17. T'openue dpochopa B kucmopoze. 18. IlpeBpamenue kpacHoro dochopa B
Oenblii M ero cBeueHue B TeMHoTe. 19. BzanmoneiictBue pocdopHoro anruapuaa c BOJIOH.
20. O6pa3usl rpadura, anmasa, kpemHus. 21. ['openue yrapuoro rasza. 22. TymieHue miaMmeHu
YIIIEKUCIBIM Ta30M. 23. Pa3noxenue Mmpamopa.

Jlabopamopnvie onvimsi. 1. ITlomydenuwe xnopa W wu3ydeHHe ero cBoiicTB. 2. CBoiicTBa
xjopcoaepxamux oroenuBareneit. 3. CpoiicTBa 6poMa, Hoja u ux coyieid. 4. VzydeHune cBONCTB
CEpHOM KMCIIOTHI U €€ coieil. 5. M3yueHue cBOWCTB BOJHOIO pacTBopa aMMmuaka. 6. CBoiicTBa
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coseii ammonus. 7. KauectBennas peakius Ha kapOoHaT-uoH. 8. McnbiTaHHe pacTBOpa CUJIMKaTa
HaTpUs MHAUKATOpoM. 9. O3HaKoMIIeHHE ¢ 00pa3liaMu IPUPOIHBIX CUIIUKATOB.

2.3. MeTasibl

O0mmii  0030p 23jeMeHTOB — MeTa/wioB. (CBoOiCTBa IPOCTHIX BEUIECTB-METAUIOB.
ONEKTPOXUMHUECKUH PsiJl HAPsOHKEHUH MeTaJuIoB. MeTalinyecKue KpUCTaNIN4eCKUe PELIeTKH.
CrnaBbl. XapakTepucTUKa HanboJsiee N3BECTHBIX CIUIaBOB. [lomyyeHne U mpuMeHeHue METaJlIOB.

Ilenounble MeTauibl. OO0Imas XapakTEpPUCTHKA AJIEMEHTOB TIJIABHOM MOArpynmnsl | rpynmsl.
CBolicTBa LIEIIOYHBIX METALUIOB. Pacro3HaBaHue KaTMOHOB JIMTHSA, HaTpus W Kamusa. Hatpuii n
KAIMA — MPEACTaBUTEIN IIEJIOYHBIX METALUIOB. XapaKTEPHbIC PEaKUMM HATpUS U Kaus.
[Tosrydenue menovHbIX MeTauIoB. OKCUABI U NIEPOKCUABI HATpUA U Kanus. CoeNMHEeHNs HaTpus
u kanusa. Conyu HaTpUsl, Kalusl, UX 3HAYE€HUE B MIPUPOJAE U KHU3HU yesoBeka. Colla U €K1l HaTp
— BA)KHEHIINE COCINHEHUS HATPU.

bepwnuii, Mmarnuii, menoyHo3eMenbHble MeTaibl. O0Ias XapakTepUCTHKA JIEMEHTOB IIaBHON
noarpynnsl Il rpynmel. bepunnuii, marHuii, menodyHo3eMelIbHbIE MeTaulbl. AMQOTEpHOCTH
okcuJa M ruapokcuna o6epuwiuims. Okpacka IUIAMEHU COJISIMHM ILEJIOYHO3EMEIbHBIX METaJJIOB.
Maruuii ¥ Kanplui, X oOlIas XapakTEepUCTUKAa Ha OCHOBe NojiokeHus B [lepuogmueckoit
cucreme snemeHToB JI. M. MenneneeBa u crtpoenus aromoB. llomydenue, duszuueckue u
XUMHYECKHE CBOWCTBA, NPUMEHEHHWE MarHus, Kajiblus U uUX coeauHeHuid. Coiau marHus u
KaJblUsd, MX 3HAUE€HUE B MpPUPOJE U KHU3HM dYeraoBeka. JKecTKOCTb BOABI U CHOCOOBI ee
YCTpaHEHHS.

Adromunuii. PactipoctpaHeHHOCTD B Ipupoze, GU3NIECKHEe 1 XMUMUYECKHE CBOMCTBA
(OTHOIIEHHE K KHCIOPOAY, TajoreHaMm, pacTBOpaM KHUCJIOT U IIEJIOYeH, aloMOTEpMHUS).
[TpousBoncTBO amomuuusi. llpumenenue amoMuHUS. AMMOTEPHOCTh OKCHAA W THIPOKCHIA
amomunus. Comu amomunud. [lonHoe pasnoxkeHue BOJOH coJiell allOMHMHHUS CO CIIa0bIMU
JIBYXOCHOBHBIMH KHUCJIOTaMH. AJIIOMUHATBl B TBEPJAOM BUJE U B pacTtBope. KomruiekcHbie
COEIMHEHUS AJIFOMHUHHS.

Mertannbl no6ouHbIXx moarpymnm. OOmas XapakTepucTuka nepexogHbsix meramwioB [—VIII
rpynn. OCOOEHHOCTH CTpPOEHHMsI aTOMOB IEpeXodHbIX MeTamioB. OOmue ¢uszndyeckue u
XUMHYECKHE CBOWCTBA. [I[puMeHeHne MeTaloB.

XpomMm. ®dusnueckue cBOMCTBA Xpoma. XUMHUECKHE CBOWCTBAa XpoMa (OTHOIIEHHE K BOJASHOMY
napy, KUCJIOpoAy, XJopy, pacTtBopam Kuciot). ITomyuenne u npumenenue xpoma. CoeTnHEHU
xpoma. M3MeHeHHe OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX W KHUCIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB U TUJPOKCHJIOB XpOMa C POCTOM CTENEHH OKHUCIeHHs. AM(pOTepHbIe CBOMCTBA OKCHA U
ruapokcuaa xpoma (III). Oxucnenue coneit xpoma (III) B xpomarel. B3aumuble nepexomabl
XpOMaTOB U JUXPOMATOB. XPOMATHI U JUXPOMAThl KAK OKACIUTEIH.

Mapranen. ®u3nyeckue CBOWCTBA MapraHiia. XMMUYeCKHEe CBOMCTBA Maprafia (OTHOIIEHUE K
KHCIIOPOJTY, XJIOpY, pacTBopaM KUcJOT). [lomydenune u mpumenenne Mapranma. Okcun Mapraaia
(IV) xak oxucnutens u karanuzarop. [lepmManranar kanus Kak OKUCITUTENb.

Keseso. Haxoxnenue B mpupoje. 3HaUEHHUE jKele3a A OpraHu3Ma uesnoBeka. dusznueckue
CBOICcTBa xene3a. XUMHUUYECKHE CBOMCTBA »Kene3a (B3aWMOJAEWCTBHUE C KUCIOPOJOM, XJIOPOM,
CEpoH, YyIJeM, BOJOH, KHCIOTaMu, pacTBopamu coieil). CruiaBbl Jkene3a ¢ yIIepoAOM.
[Tonydyenne u npumenenue xene3a. CoenuHeHus xeneza. CpaBHEHHE KHCIOTHO-OCHOBHBIX U



OKHCJIUTEITbHO-BOCCTAHOBUTENBHBIX CBOMCTB THipokcunaa xeneza (II) m rugpokcuaa sxenesa
(IIT). Comu xene3a (I1) u sxenesa (I1I). MeTonsr nepeBona coieit xxenesa (I1) B conmn xxeneza (111)
u obparno. [lonHoe paznoxenue Bogoi coneit xenesa (III) co cimaGpiMu TBYXOCHOBHBIMU
kuciotamMu. OKHCIHTENbHBIE CBOWcTBa coemuHeHuil xkene3a (III) B peakmusax ¢
BOCCTAHOBUTEISAMHU (MOAUIIOM, CEPOBOJOPOAOM U Menbio). LlnaHuaHble KOMIUIEKCH >Keje3a.
KadectBennsie peakuuu Ha noHbl xxenesa (1I) u (110).

Menb. Haxoxnaenue B npupoze. buonorndeckas posib. @U3MUECKUE U XUMHYECKHUE CBOMCTBA
(B3auMOJIEHCTBHE C KUCIOPOIOM, XJIOPOM, CEPOM, KUCIOTaAMU-OKUCIUTEIISIMU, XJIOPUIOM >KeJie3a
(IIT)). Tlomyuenne m npumenenme memau. Oxcua u rugapokcua meau (II). Comu memm (ID).
Mennbiit  kynopoc. Ammuakarsl Meau (I) m memu (II). Tlomyuenune oxcuma wmenu ()
BoccTaHoBjIeHHEM Tuapokcuaa meau (11) rmoko3oit. [Tonyuenue xnopuaa u noguaa menu (I).

Cepedpo. Dusuyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C CEPOBOJOPOJIOM B
NPUCYTCTBUHM KHCJIOPOJAA, KHCIOTa-MU-OKHcIuTeIsiMu). OcakaeHue okcuaa cepebpa mnpu
JNEHCTBUM IIENOYM Ha cOoJu cepeOpa. AMMHakaTbl cepeOpa kak okuciautenu. KadectBeHHas
peakiust Ha HOHBI cepebpa. [Ipumenenue cepedpa.

3os0T0. DuU3NUECKHE U XMMHUYECKHE CBOMCTBAa (B3aUMOAEHMCTBHE C XJIOPOM, «IIapCKOMN
BOJIKOI»). 3osioToxiopoBojgopoaHas kuciora. ['mapokcua 3omnota (III). Kommuekcsl 3omora.
Crioco0bl BBIAEIEHUS 30JI0Ta U3 30JI0TOHOCHOM nopoasl. IIpumenenue 30710Ta.

Hunk. Ousnyeckue U XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C TajJOr€HaMH, KHUCIOPOIOM,
cepoil, BOJOW, pacTBOpaMu KUCIOT u 1wienodeit). [lonmydeHne W TNpUMEHEHHE IUHKA.
AM(DOTEpHOCTH OKCH/IA ¥ THAPOKCHIA IMHKA. BaxkHeHme cou IHKa.

Hemoncmpayuu. 1. Konnexuus meramnon. 2. Komneknus munepanoB u pya. 3. Komnexkuwus
«Kene3o u ero crasb». 4. OkpairBaHue IUIAMEHU COJISIMH IIETOYHBIX U MIET0YHO3EMENbHBIX
MeTayioB. 5. B3aumonelictBue HaTpus ¢ BoaoM. 6. B3aumopeiicTBue kanblus ¢ BOAOH. 7.
Kommexuus «Amomunuii». 8. IlmaBnenune amromuauga. 9. BzaumoneiicTBhe aliOMHUHUSA CO
mienousto. 10. Amomorepmus. 11. BzaumonelictBue Xxpoma ¢ CONSIHONW KUCIOTOM 0e3 mocTyna
Bo3ayxa. 12. Ocaxaenue runpokcuna xpoma (III) u oxucnenue ero mepokcuaoMm Bogoposaa. 13.
Paznoxxenune muxpomara ammoHus. 14. PasnoxkeHue mnepokcuaa BOJIOPOJA TOJ JIEHCTBHEM
nuokcuaa mapranma. 15. Ocaxaenne ruapokcuna xkenesa (II) u okuciaenue ero Ha Bozayxe. 16.
Brinenenue cepedpa u3 ero cosieit 1elcTBUEM MEIH.

Jlabopamopuvie onvimui. 1. OkpalivBaHue TUIAMEHH COCIUHEHUSMH IEJIOYHBIX METAJIJIOB. 2.
O3HakoMJIeHWE € MHHEpajJaMd W BaXHEHIIMMHU COEAMHEHUSMU IIEJIOYHBIX METAJUIOB.
3.CBoiicTBa  CO€IMHEHHMI  MmeIoYHbIX  MeTauioB. 4. Okpacka TUIAMEHH  COJISIMHU
IIEeJIOYHO3EMENbHEIX MeTaiioB. 14. CpoiicTBa MarHmst M ero coeauHeHui. 15. CpolicTBa
coenqnueHui kanpima. 16.  XXecrkocte Bompl. 17. CsoiictBa amromunusa. 18. CsoiicTBa
coenquHennil amomuHuda. 20. CpoiicTBa coennHeHnii Xpoma. 21. CBoMCTBa MapraHua M €ro
coenuHeHU. 22. M3ydyeHne MUHEpaoB xenesza. 23. CaoiictBa kene3a. 24. CgoiicTBa
MEJIN, €€ CIUIaBOB M coequHeHnH. 25. CBolicTBa IIMHKA U €TI0 COCTMHEHHUIA.

Pa3nes 3. OcHOBBI OpraHM4ecKoil XMuMHHU
3.1. OcHOBHBIC NOHATHSI OPTAHUYECKOH XUMHH
[TosiBneHne M pa3BUTHE OpPraHUYECKOW XMMHHU Kak Haykd. lIpeamer M 3ajauM OpraHn4ecKoi

XuMHH. MecTo u 3HaUCHHE OpFaHquCKOﬁ XUMHHU B CUCTCME CCTCCTBCHHBIX HAYK. Bzanmocss3n
HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB.



OcoOenHocTr opranuyeckux BemiecTB. [IpuunMHBI MHOTOOOpa3usi OpPraHWYECKUX BEIIECTB.
Oprannueckue BellecTBa B MPUPO/Ie. YTIEPOIHBIN CKEJIET OPraHuueCKOW MOJIEKYJIbl, €r0 THIIbI:
HUKIUYecKue, auukindeckue. Kapbonukinueckue U reTepoluKiIndeckie ckenersl. KpatHocTh
XUMUYECKON CBSI3U (BHJIBI CBSI3€M B MOJIEKYJIAX OPraHUYECKUX BEIIECTB: OJIMHAPHBIC, TBOMHEIE,
TpoliHble). MI3MeHeHne SHEpTuu CBsI3el MEXAYy aToMaMu yriepoa MpH YBEIUYEHUH KPaTHOCTU
cBsi3U. HacplllleHHbIE M HEHACHILLEHHBIE COCIMHEHUS.

DNEKTPOHHOE CTPOCHHE W XUMHUYECKHE CBS3M aToMa yriepona. [ mOpuamsaruisi aTOMHBIX
opOuTasnei, ee TUIBI JUIsl OPraHUYECKUX CoequHEHUN: sp3, sp2, sp. OOpa3oBaHue G- U MH-CBA3EH

B MOJIEKYJIaX OpTraHHYecKux coeAuHeHuil. [IpocTpaHCTBEHHOE CTPOCHHME OPTraHUYECKUX
COCTUHEHUN.
XUMHYECKOE CTPOCHUE KaK MOPSAIOK COSAMHEHUSI aTOMOB B MOJIEKYJIE COIJIaCHO HX

BaIEHTHOCTH. (OCHOBHBIE IIOJIOKEHHSI TEOPUM XHUMHYECKOTO CTPOEHHUS OpraHMYeCcKUX
coenuHeHuit A. M. bytiiepoBa. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHUS
monekyn. CtpykrypHast ¢opmyna. M3omepuss u nzomepsl. CTpyKTypHass ¥ NPOCTPAHCTBEHHAs
n3omepus. Mzomepus yrnepoanoro ckenera. Mzomepus nonoxenus. MexkiiaccoBas U30Mepusl.
Bunelr npoctpaHcTBeHHOM u3oMmepud. OnrTudeckas u3oMepus. ACHUMMETPUYECKHI aToM
yraepoaa. OnTuueckue aHTUMOAbl. XHUPAIbHOCTh. XHUPAIbHBIE U aXUPAIbHBIE MOJIEKYJIBL.
I'eomerpuueckas nomepus (LUC-, TPAHC-U30MEPHUS).

DJEeKTPOHHOE CTPOCHHME OPraHUYECKUX BellecTB. B3auMHOe BIMAHUE aTOMOB U IPYII aTOMOB.
OnexTpoHHbIe 3¢ dexThl. MHIYKTUBHBIN 1 Me30MepHBIi 3¢ dekTrl. [IpeacraBienue o pezoHaHce.

Knaccugukamus opranmueckux BemiecTB. OCHOBHBIE KJIACChl OPraHUYECKHX COEIMHEHHM.
[Tpunumne! KiaccupuKauu opranndeckux coequHeHuil. [lonstue o GyHKIIMOHATBHON TpYyIITIE.
Knaccudukamuss opraHMYecKMX COEAMHEHHH MO (YHKIMOHAIBHBIM TrpynmnaMm. ['omMomorwus.
I'omonoru. I'oMonoruueckast pa3HocTh. I'oMonoruueckue psiibl.

HOMeHKHaTypa OpraHN4YC€CKHX BCIICCTB. Me;myHapoI[Haﬂ (CI/ICTeMaTI/I‘ICCKaH) HOMCHKIJIAaTypa
OpTraHU4YC€CKUX BCHICCTB W MPHUHIUIIBLI O6p330BaHI/I${ Ha3BaHUI OpTraHUYCCKUX COGI[I/IHGHPIfl.
PaI_II/IOHaJ'H)HaH HOMCHKIJIATYypa.

Knaccugukamus u ocobeHHOCTH opraHuueckux peakuuil. CrnocoObl 3amucei peakuuii B
opranuueckoil xumuu. CxemMa M ypaBHEHHE. YCIOBHs NpoBeneHus peakuuil. Knaccudukanus
peakuuii OpPraHMYECKHUX BEILIECTB II0 CTPYKTYPHOMY IPU3HAKY: 3aMELIEHUE, NPUCOECIUHEHMUE,
otuieryieHue. PeakunoHHbie LEeHTphl. [lepBOoHAYallbHBIE TMOHATHUA O THUNAX M MEXaHU3Max
OpPraHMYEeCKUX peakuuid. ['OMOJIUTUYECKHM U TIETEPOJUTUYECKUN pa3pblB  KOBAJECHTHOU
XUMHUeCKON cBsA3M. CBOOOJHOPAIUKAIBHBIM W HOHHBIM MeXaHu3Mbl peaknuu. [loHsTHe O
CBOOOAHOM pafukaie, Hykiaeoduie, snektpoduie, kapbokarnoHe u kapoannone. O003HaUeHUE
WOHHBIX pEaklIuid B OpraHudeckorl Xumuu. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUU B
opranuueckoil xumuu. MpeHtudukamus opraHuveckux coenuHeHui. ['eHeTHueckas CBA3b
MEXAY KJIACCAMHM OPTaHMYECKUX COCIUHEHUM.

Jlemoncmpayuu. Moaenu opraHu4eCKUX MOJIEKYII.
3.2. YrieBogopoasbl

AJIKaHBbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MO-JIEKYJIbI MeTaHa. sp3-I'uépuauzanmus
opOutaneii aromoB yriepoma. [omonormueckwit psg u  obOmas Gopmyna aIKaHOB.
Cucremaruyeckass HOMEHKJATypa allkaHOB M pajauKajioB. M3omepus yriepoaHOro ckeiera
ankaHoB. duU3nUecKre CBOMCTBAa alKaHOB. 3aKOHOMEPHOCTH M3MEHEHHUS (PU3MYEeCKUX CBOWCTB.
XUMHUECKHE  CBOWCTBA  AJKAHOB: TaJlOTCHUPOBAHWE, HHUTPOBAaHUE, JIETHIPUPOBAHUE,
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TEPMHUECKOE PaA3JIOKEHHUE (IIUPOJIN3), TOPEHUE KAK OAWH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B
IPOMBIIIJICHHOCTH U OBITY, KaTaIUTUYECKOE OKUCIEHUE, KPEKHHI KaK CIIOCOOBI MOIy4eHUs
BOXHEUIINX COEJAMHEHUH B OPraHMYECKOM CHHTE3€, M30MepHu3als Kak Ccrnoco0 MOJydeHus
BBICOKOCOPTHOIO O€H3MHAa. MeXaHu3M peakluu CBOOOJHOPAJUKAIBHOIO 3aMelleHus (Ha
npuMepe XJOpHpoBaHUs MeTaHa). CHHTETHYECKHE CIIOCOOBI TMOJIyYeHHs alKaHOB. MeTojbl
HOJy4EeHHUsl aJIKaHOB U3 aJKWIraJoreHuIoB (peakuus Bropua), nekapOokcmiimpoBaHHEM cojel
KapOOHOBBIX KHCIIOT W DJIEKTPOJIM30M PAcCTBOPOB Cojel KapOOHOBBIX KuCIOT. Haxoxnenue
QJIKAHOB B IPUPOJIE U IPUMEHEHHE AJIKAHOB.

Huxnoankanpl. CTpoeHHe MOJEKyNl NHUKIOANKaHOB. OOmas Qopmyna UIHUKIOATKAHOB.
Homenxmarypa  nukinoankaHoB.  M3oMepuss  LHKJIOAJIKaHOB:  YIVIEPOJHOIO  CKEJeTa,
ME)XKJIaccoBasi, MPOCTPAHCTBEHHAs (LMC-TpaHC-u3oMmepus). HampsokeHHble M HEeHaNpsyKEHHbIE
ukIel. Crenuduka CBOWCTB IUKIOATKAHOB C MaJIbIM Pa3MepOM LUKIIA. XUMUYECKUE CBOHCTBA
LUKJIONIPOIIaHA: TOPEHHE, PEaKIUU IPUCOSAUHEHUS (THIPUPOBAHUE, IPUCOCTUHEHUE TaJOT€HOB,
raJIor€HOBOJIOPO/IOB, BOJbI) M LUKIOINEKCaHA: FOPEHUE, PEaKUMHU PaJUKaIbHOIO 3aMellEeHUs
(x1opupoBanue, HuUTpoBanue). [lonydyeHne HUKIOATKAHOB U3 ATKAHOB U JIUTAJIIOT€HAJIKaHOB.

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ATHIIEHA. sp2-1 ubpunuzanus
opOuTaneit aroMoB yriepoja. 6- U n-CBsizu. 'omonoruueckuii psig v oOuiast Gopmysna aJKeHOB.
Homenknarypa ankeHoB. M3omepus ajnkeHOB: YIJIEPOIHOTO CKeJeTa, IMOJOXKEHHs KpPaTHON
CBS3M, IPOCTPAHCTBEHHas (FeOMETpUYecKass HW30MEpUs, WM  LUC-TPaHC-U30MEpHs),
MexkinaccoBasi. dusnueckue CBOWCTBAa aKEHOB. XHMHUYECKHE CBOWMCTBAa allkeHOB. Peakiuu
ANIEKTPOQUIIBHOTO TMPHCOSTUHEHUS KaK CIoco0 MONMy4deHUs (YyHKIMOHATIBHBIX IMPOU3BOIHBIX
VIIEBOJOPOAOB: THUIPUPOBAHME, TAJIOTCHUPOBAHHME, TUAPOTAJIOTeHHUPOBAHUE, TUIApATAUs
ankeHoB. [IpaBuino MapKOBHHKOBa M €ro OOBSCHEHHE C TOYKU 3PEHHUS SJCKTPOHHOU TEOPHH.
PanukanpHoe mnpucoenvHeHue OpoMOBOIOpOAa K ajKeHaAM B TPUCYTCTBUU TEPEKHUCEH.
OxkucneHne akeHOB: FOPEHHE, OKUCIEHUE KUCIIOPOA0M B IIPUCYTCTBUU XJIopuaoB namutagus (11)
u menu (II) (Bakep-mpouecc), OKMCIEHHE KHUCIOPOJOM B MPUCYTCTBHM cepelpa, OKHCICHUE
roOpsSYMM IOJIKMCIIEHHBIM PAcCTBOPOM I€pMaHIaHaTa Kajlusl, OKHUCIEHHWE IEpMaHIaHATOM Kallus
(peakuus Barnepa). KaudecTBeHHble peakIuu Ha JIBOWHYIO CBsI3b. [IpOMBINITICHHBIE H
n1abopaTopHbIe CIIOCOOBI MOJIy4YeHUs aKeHOB. [loydyeHne aakeHoB AernpUpOBaHUEM AJIKAHOB;
peakuMe W3  CNHUPTOB, TaJOr€HAJKaHOB, JWrajoreHankaHoB. [lpaBwio  3aiinesa.
[Tonmumepusanus ankeHoB. [Tonumepusanusa Ha katanusaropax L{urnepa—Harra. [lonmusTrnen
KaK KpYMMHOTOHHaKHBIN MPOAYKT XUMHUYECKOTO MPOU3BOJACTBA. [IpMeHeHe aaKkeHOoB (3TUIIEH U
IPOIUJIEH).

Aaxkaauenbl. Knaccudukamnus ankagueHOB 10 B3aUMHOMY PAcIlONIOXKEHHIO KPaTHBIX CBsI3el B
Mosekyae. OcoOEHHOCTH 3JEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOEHUS CONPSKEHHBIX
ankaaueHoB. OOmas ¢opmyna ankagueHoB. HomenknaTypa W HU30Mepusi alKaJUCHOB.
@dusnueckue CBOMcCTBAa  ajkajAWeHOB. XHMMHYECKHE CBOMCTBAa  aJKaJMEHOB: PEaKIUU
NpUCOeANHEHNs (THAPUPOBAaHUE, TaJOreHUPOBAHUE), TOpEeHUs U noauMepuszanuu. 1,2- u 1,4-
[Tpucoenuuenue. Ilomyuenune ankagueHoB. CuHTe3 OyraaueHa wu3 OyTaHa U 3TaHoOJ’A.
[Tonmumepusanus. Kayuyku. Bxiag C. B. JlebeneBa B mojyyeHHE CHHTETHYECKOIO Kaydyka.
Bynkanusanuss kaydykoB. Pe3una. MuorooOpa3ue BHJIOB CHHTETHYECKHX KaydyKoOB, HX
CBOMCTBA U IPUMEHEHHE.

AJNKUHBI. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbl AaleTHICHA. Sp-
['ubpunuzanus opburaneii atomoB yriaepoaa. [omornorudeckwii psng u obmas Qopmyna
anknuHOB. HomeHknaTtypa ankuHOB. M30Mepusi alKWHOB: YIJIEPOAHOTO CKEJeTa, IMOJOXKEHUS
KpaTHOM CBSI3M, MEXKiaccoBas. (DuU3WuecKuMe CBOKWCTBA AJIKMHOB. XHMHYECKHE CBOMCTBA
alIKUHOB. Peaknmm mpucoequHEHUs KaK CIOCO0 IMOJTy4YeHHUs MOJUMEPOB W JIPYTUX TMOJIE3HBIX
npoAykToB. ['mapupoBanue. Peakuuu nmpucoeqMHEHUsT TaJlOreHOB, rajJOreHOBOAOPOAOB, BOJBI.
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Tpumepuszanus u auMepusanus anetwieHa. Peakuuu 3amenieHus. KucnotHele cBoiicTBa
QJKUHOB C KOHIIEBOM TpOWHON CBA3bIO. AuerwieHuabl. ['opeHue anetusieHa. OKUCICHHE
QJKUHOB pPAcTBOpPOM IepMmaHraHata kanus. [lomydeHue arnerusieHa NUPOJIU30M METaHa U
KapOugHbIM  MeTogoM. CHHTE3 aJKMHOB aJKWJIMPOBAaHHEM aleTWIHaoB. [lpumeHeHue
aneruseHa. ['opeHue aneTmieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU ISl CBAPKU U
PE3KH METAJIOB.

Apenbl. Vcropusi otkpbitus OeH3o0sa. COBpEMEHHBIC TPEACTABICHUS 00 JJICKTPOHHOM H
MIPOCTPAHCTBEHHOM CTpoeHuH OeH3ona. O6mas ¢opmyna apeHoB. M3omepus W HOMEHKIIATypa
rOMOJIOTOB OeH30:1a. M3oMepus Au3aMenieHHbIX O€H30JI0B HA MpUMepe KCuioinoB. dusndeckue
CBOIicTBa OeH30J71a. XUMHUYECKHE CBOWCTBAa OeH3oia. Peakiinu 3amerieHus: B OCH30JIbHOM SIpe
(anekTpoduabHOE 3aMelleHKe): TaJOrCeHUPOBAaHUE, HUTPOBAHHE, AIKUIMpOBaHWE. Peakiuu
MpPUCOCIUHEHHUST K OeH30iy (TUIpPUpPOBAHME, TajJOT€HUpPOBAHUE (XJIOPUPOBAHHME Ha CBETY)).
Peakiust roperns. OcoOCHHOCTH XMMHYECKHX CBOMCTB AIKHIIOCH30JI0B HAa NPUMEpPE TOJIYOIIa.
B3aumHOe BiHMsSHUE aTOMOB B MOJIEKyJie Tojiyoha. [IpaBuia OpHEHTALMM 3aMECTUTEICH B
peaknmsx 3amelneHus. XJopupoBaHue Toiyoda. OKHCICHHE alKHIOCH30JI0B PacTBOPOM
nepMaHraHata Kaius. [ ajoreHupoBaHHe alKWiIOEH30J0B B OOKOBYIO Iienb. HutpoBanwme
HUTpoOeH3oma. [Tonydyenue 6eH3oa 1 ero romosoroB. [I[ppuMeHeHue roMoJIOroB OeH301a.

I'eneTnyeckasi cBA3b MCKAY Pa3JIMUHBIMU KJIaCCaMH YIJICBOAOPOLOB. KauecTtBeHHBIE p€aKnuu
Ha HCPCACIbHBIC YTIITICBOAOPOAHBI.

I'anorenonpon3BoaHbIe YI1€BOI0POI0B.

Peakuuu 3amernieHusi rajoreHa Ha TUIPOKCHI, HUTPOTPYIIY, UAHOTPYIIY, aMHUHOTPYIIY.
JleiicTBre Ha TajlOr€HIIPOM3BOJHBIE BOJHOTO M CIUPTOBOrO pacTtBopa uienoud. CpaBHEHHE
PEaKIIMOHHON CIIOCOOHOCTH alIKWII-, BUHWI-, (DeHUI- U OeH3uIraaoreHu10B. BzaumonelictBue
JTUTAJIOTCHAIIKAHOB C MarHueM u uHKoM. [lonsiTie o METaJUIOOPTaHUYECKUX COCAMHEHUSX.
Hcnonp30BaHKe TaJOreHONPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Lemoncmpayuu. 1. CoctaBieHue Mojeneil MOJeKyn ankaHoB. 2. BpoMupoBaHue rekcaHa Ha
ceery. 3. ['openne Merana, sTuieHa, aneruieHa. 4. OTHOIIEHHE MeTaHa, STUICHA, alleTHIeHa U
OeH30Jla K pacTBOpaM MepMaHraHaTta Kaius u OpomMHoi Boje. 5. [lonydeHue sTuneHa peakiuein
Jneruaparauuu stanona. 6. [lonydyenue aneTuneHa ruipoau3oM kapouaa kanbius. 7. Okucienue
TONlyoJla pPAacTBOPOM mepMaHranata kamusg. 8. [lomydeHue cTupona aemoiauMepu3aiuent
MOJIMCTUPOJIA U UCTIBITAHUE €r0 OTHOIIEHHUS K pacTBOPY MepMaHraHaTa Kajiusl.

3.3. Kucaopoacoaep:kamue opraHudeckue coeIMHeHUus

Cnuptsl. Knaccudukanus, HOMEHKJIAaTypa M HU30MepHsl cUpTOB. ['oMonormyeckuil psng u
oOmass GopMmyna mnpeneiabHbIX OAHOATOMHBIX CHHUPTOB. DU3MUECKHE CBOMCTBA IpelesbHBIX
OJIHOATOMHBIX CIUPTOB. BoopoiHas cBSA3b MEXKIY MOJIEKYJIaMH U €€ BIIMSIHHE Ha
¢u3nyeckue CBOMCTBA CHUPTOB. XHMHUYECKHE CBOMCTBAa CIMPTOB: KHUCIOTHBIE CBOWCTBA
(B3auMoJIeliCTBHE C HATPUEM KaK CHOCOO yCTAHOBJIEHHS HAWYMsI TMIPOKCOTPYIIIHI); PEAKIUH
3aMeIIeHUs] THJIPOKCHWJIBHOM TpYNNbl Ha TaJoOreH Kak CIoco0 IOJydeHUs pPacTBOPHUTENEH;
MEXMOJIEKYJIIpHasi U BHYTPUMOJEKYJsIpHas JeruapaTaiusi; oOpa3oBaHUE CIOKHBIX 3(UPOB C
HEOPraHMYECKUMU U OpPraHMYECKMMHU KHCIOTaMHU; ropeHue; okuciaeHue oxcuzaom meau (II),
MOJKHUCIEHHBIM  pacTBOPOM  [E€pMaHraHata  KaJidsi, XpOMOBOH  CMEChbIO;  peakluu
YIJIEBOAOPOAHOTO pajauKkana. AJKOTONATHL. [MApONM3, anKUIMpoBaHHE (CHHTE3 IPOCTHIX
s¢upoB no Bunbsmcony). Ddupsl pocopHbIXx KHCIOT. [IpOMBINUIEHHBI CHHTE3 METaHoIA.
[Tonydyenue sTaHONa: peakuus OpOXKEHUs TIIOKO3bl, TuAparauus dSTwieHa. IlpumeHeHue
MeTaHoJIa U dTaHosa. dusnonornyeckoe AEHCTBUE METAHOJA M 3TaHOJIA HA OPraHU3M 4eJIOBeKa.
MHoroaroMHble CHHUPTHI. OTWICHIVIMKOAb W IJIMLIEPUH KAaK MPEICTAaBUTENM INPEAEIbHBIX
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MHOTI'0OAaTOMHBIX CIIMPTOB, UX (I)I/I3I/I‘-IGCKI/IG 1 XHMUYeCcKHe cBoiicTBa. KauecTBeHHas pCaKknus Ha
MHOI'0OATOMHBIC CITUPTHI U €€ IPUMCHCHUC JJId paCliO3HaBaHU I'NIMICPHUHA B COCTaBE
KOCMCTHYCCKUX CPCICTB. Cunres JHUOKCaHa U3 3TUJICHIJIMKOJIA. TOKCHYHOCTb ATHICHIIIMKOJIA.
HpaKTI/I‘IeCKOC IMPUMEHCHUEC DTUJICHTIIMKOJIA U INTMICPHUHA.

IIpocTbie 3¢uUpPBLI Kak HW30MEPHl NPEACITBHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE UX
($U3NUEeCKUX M XMMUYECKHX CBOWCTB CO CIHMPTaMHU. Peakims pacuieryieHus MpOCTHIX 3(UPOB
HOJIOBOJIOPOJIOM.

®enoabl. CTpoeHue, M30MepHUs W HOMEHKIATypa (eHosoB. B3auMHoe BiIMsHHE aTOMOB B
MoJekyie (enona. duznyeckne W XUMHUYECKHE CBOWCTBA (peHONIAa M Kpe3osioB. KucimorHbie
cBOWCTBa (DEHOJIOB B CPAaBHEHHMU CO CIUPTAMHU: PEAKIHUU C HATPHEM, THAPOKCHUIOM HATpPHUS.
Peakiuu 3amenienrst B 0EH30JbHOM KOJIbIIE (TajioreHupoBaHue (OpOMHpPOBAaHKE), HUTPOBAHHE).
Oxucnenue ¢enonon. KauectBennole peakuuu Ha ¢enon. [lomyuenune ¢enona. Ilpumenenue
deHnomna.

KapOonuibHble coeqrHeHUsi. AJIbJEruAbl U KETOHbI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOCHHE KapOOHWJIBHOW TpYMNIbI, €€ TMOJSIPHOCTh M moisipu3yeMocTh. Kiaccuduxanms
anpaeruioB U keToHoB. CTpoeHue TMpenenbHbIX —AalbJeru0B. [ OMOJOTHYECKHH psil,
HOMEHKJIaTypa, MW30MEpHUsl MpeAeNbHbIX anpiernoB. CTpoeHHe MOJEKyJbl —aleTOHa.
['omonoruyeckuit psii, HOMEHKJIaTypa U u3oMepus keToHoB. OOmas ¢dopMyna npeaenbHbIX
QIBJETUAOB W KeTOHOB. (Du3mueckue CBOWCTBA (OPMaIbACTHIA, AaleTalbICTHAA, AleTOHA.
XUMHUYECKUE CBOMCTBA MpEAENbHBIX allbJETU0B U KETOHOB.. Peakiuu nmpucoenHEeHUs BOJIbI,
CIUPTOB, LIMAHOBOJOPOJA U Tujapocyibpura Hatpus. CpaBHEHHE PEAaKLMOHHONW CIIOCOOHOCTU
aNbJIETH/IOB U KETOHOB B pEaKLMSIX MpHCOeAMHEHHUs. Peakuuu 3ameleHuss aTOMOB BOAOPOJIA
Opu yriiepoJHoM aToMe Ha rajoreH. [lomumepuszamus Qopmanpiernga U aneTanbIeruia.
Oxucnenne KapOOHMIBHBIX coeAuHEeHuH. OCOOEHHOCTHM peakIMH OKHUCICHHS aleTOHa.
CpaBHeHUE OKHUCIIEHUS aJIbJIETHI0B U KETOHOB. [l'unpuposanue. Boccranosnenue
KapOOHWJIbHBIX COCAMHEHUH B CHUpPTH. KauecTBEeHHBbIE pEaKIMH Ha albJCTHAHYIO TPYIITY
(peakmusi «cepedpsHOro 3epkaniay, B3aumoaeicTeue ¢ runpokcuaom Meau (II)). OcobennocTu
dopmanbaeruaa. [lomydeHue mnpeenbHBIX albJETUI0B: OKUCICHHE CIHUPTOB, TUApaTalus
aneruiieHa (peakuus KydepoBa), OKHCIEHMEM STHJIEHAa KHUCIOPOJOM B MPUCYTCTBUU XJIOpUIA
namnaaus (II). [Tonydenue aneToHa OKUCICHHEM MPOIMAHOIA-2 U PA3JI0KEHUEM KallblIMEeBOM WK
0apueBOil CONM YKCYCHON KHUCIOTHI. TOKCMYHOCTH albJACTHUIOB. BakHeline mpencTaBUTENN
aNbJIETHUIOB M KETOHOB: (hOpManmbAerujl, YKCYCHBIH anmbAeTui, alleTOH M WX MPaKTHUYEeCKOoe
HCIIOJIb30BaHUE.

KapGonoBbie kucaorpl. CTpoeHHE NpPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccugukanus, u3zoMmepus ¢ HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOECHNE KapOOKCUIIbHOM rpynibl. ['oMmonornyeckuit psi u oduias popmyna
IpeJeNbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. @DHU3MYECKHEe CBONCTBA MpeleNbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha NpUMEpPEe MYpPaBbUHOM, YKCYCHOH, IPONHOHOBOM,
NaJIbMUTHHOBOW U cT€apuHOBOM KuCIOT. BogopoaHble cBsi3M, acconnarus KapOOHOBBIX KUCIIOT.
XUMHYeCKHEe CBOMCTBA MPEAEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. KHcI0THBIE CBOMCTBA
(M3MeHEeHNe OKPAaCKU MH/IMKATOPOB, PEAKIMH C aKTUBHBIMH METaJJlaMH, OCHOBHBIMU OKCHIAMH,
OCHOBaHUSIMH, coyiiMH). VI3MeHeHHne cuiibl KapOOHOBBIX KHCIOT MpU BBEACHUU JOHOPHBIX U
aKUENTOPHBIX 3amectuTeneil. B3aummoneiicTBre KapOOHOBBIX KHCIOT €O CHUpPTaMH (peakuus
sTepuduKanmm), o0OpaTUMOCTh peakiuu. [ anoreHnpoBaHHe KapOOHOBBIX KHUCIOT B OOKOBYIO
nenb. OcoOEHHOCTH XMMHYECKHUX CBOWCTB MYypaBbUHOW KHCHOTHL IlomyueHue mnpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE aJbJAETUIO0B, OKHCIIEHUE NTEPBUYHBIX CITUPTOB,
OKHUCJICHHE AaJIKaHOB M QJIKEHOB, TUAPOJIN30M TIE€MUHAIbHBIX TpUrajoreHunoB. llomyuenue
MYpPaBbUHON M YKCYCHOM KHCJIOT B NPOMBINIIEHHOCTH. [[pMeHeHne MypaBbMHONW M YKCYCHOM
KHCJIOT.
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JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHI: OOIIHE CITOCOOBI MOTYyYEHUsI, 0COOEHHOCTH XUMHUUYECKHUX
cBoiicTB. l1[aBeneBas u MaOHOBas KMCIIOTA KaK MPEACTaBUTENN TUKapOOHOBBIX KHCIIOT.

HemnpenenpHbie U apoMaTHYECKHE KUCIOTHI: OCOOCHHOCTH MX CTPOCHHS M CBOUMCTB. [IprMeHeHue
OCH30MHON KHUCJIOTHl. ApoMaTHYECKHUE IUKAPOOHOBBIC KHUCIOTHI ((raneBas, uzodraneBas u
tepedraneBass KUCIOTHI). [loHSATHE O THAPOKCHMKAPOOHOBBIX KHUCIOTAaX U WX IMPEACTABUTEISIX
MOJIOYHOM, JIMMOHHOM, 10JJ0YHOM M BUHHOMN KHCJIOTaX.

Briciine npenenbHble M HeNpeneNbHbIC KapOOHOBBIC KHCIIOTHL. 3HA4€HHE M IPUMEHECHUE
KapOOHOBBIX KUCIIOT.

@DOYHKIUOHAJIbHbIE NMPOU3BOJHbIE KAPOOHOBBLIX KHUCJIOT. XJIOPAHTUIAPHUABI U AHTHAPUIIBI
KapOOHOBBIX KHCIIOT: TOJIyYeHHE, TUIpoJin3. [loaydeHne cioxHbIX 3(UPOB C MCIOJIb30BaHUEM
XJIOPAHTUAPUIOB U AaHTUJIPUAOB KUCIOT.

Cao:xubie 3¢upsbl. CTpoeHHe, HOMEHKIIATYpa U U30MEPHS CIOKHBIX dPUpoB. ClI0KHBIE d(DUPHI
KaK M30Mepbl KApOOHOBBIX KUCIIOT (MeKKIIaccoBas uzoMmepus). CpaBHeHHe (PU3HYECKUX CBOWCTB
U PEAKIMOHHON CIIOCOOHOCTH CIIOXKHBIX 3()HUPOB M H30MEPHBIX UM KapOOHOBBIX KHCIIOT.
I'maponu3  cinoxHbIX  3¢upoB. CnocoObl MNOJYYEHHUs CIOXKHBIX 3(UPOB: 3TepupUKanus
Kap6OHOBI)IX KHCJIOT, aUUJIUMPOBAHHUEC CHHUPTOB W AJIKOTIOJATOB TaJIOICHAHTHPpUIAMH- U
aHTUJIPUAMH, ATKHIMPOBAHHE KapOOKCHIAT-HOHOB. [IprMeHeHne cI0KHBIX 3(UPOB B MHIIECBOI
U TappIOMEpHON IPOMBIIIJICHHOCTH.

AMMHIBI KapﬁoHOBbIX KHCJIO0T: IOJIYUCHUC U CBOMCTBA Ha npuMepe aneramujaa.

Coun KapﬁoHOBbIX KHCJIO0T, UX TCPMHUYCCKOC PA3JIOKCHUC B IMPUCYTCTBHUH LICIIOYH. Cumnres
Kap6OHI/IJ'II>HbIX COCI[I/IHGHI/Iﬁ Pa3JIOKCHHUEM KAJIbIIUCBLIX coJieit Kap6OHOBBIX KHCJIOT.

Hemoncmpayuu. 1. BzaumozeiictBue HaTpus ¢ 3TaHOJIOM. 2. OKUCIIEHUE 3TaHOIa OKCUI0OM MU
(II). 3. l'openue sTanona. 4. BzaumonelictBre TpeTOyTUIOBOTIO CIUPTA C COISTHONW KUCIOTOM.

5. NonodopmHuas peakius. 6. OnpeneneHue ajlbIerua0B NPy NOMOIIM Ka4eCTBEHHBIX PEaKIU.
7. OKHUCIIEHNE abJIETUIOB IEpMaHTaHATOM KaJTusl.

Jlabopamopnuie Onblmbol. 1. CpoiictBa 3TmnoBoro crnuprta. 2.CBONCTBA TINIMLEPHUHA.
3. CgoiictBa (enona. 4. CroiictBa (opmanuna. 5. CBoiicTBa yKCycHOW KHCIOTHL. 6. Comu
KapOOHOBBIX KUCIIOT.

3.4. A30T- 1 cepocoepKalIue COeAUHECHUS

Amunbl. Krnaccudukanuss mo Ty yriaeBOJOPOAHOTO pagukajia W YHCIy aMUHOTPYNN B
MOJIEKYJIE, HOMEHKJIaTypa, u3oMepuss aMuHOB. [lepBUYHBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.
DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MNpeleibHbIX aMUHOB. DU3Myeckue CBOICTBa
aMUHOB. AMHUHBI KaK OpPraHMYECKHE OCHOBaHHUS: pEaKIUu C BOJOHM, kuciaoramu. Couau
anKkuaaMMoHus. Peakius ropeHns aMuHOB. AJKUIIMPOBAaHUE U allWJIMpOBaHUE aMUHOB. Peakiuun
aMUHOB C Qa30TUCTOM KHCIOTOM. IlomydeHuMe aMHMHOB QJIKWIMPOBAaHHEM AaMMHUakKa |
BOCCTAHOBJIEHUEM HHTPOIPOU3BOAHBIX YIJIEBOJOPOAOB, U3 CHUPTOB. lIpuMeHeHHEe aMUHOB B
(dbapmareBTUUeCKOW MPOMBIIIICHHOCTH. ApOMaTHYECKHE aMUHBI. AHWIMH KakK MpEeJICTaBUTEIh
apoMaTtnueckux aMuHOB. CTpoeHue aHWIMHA. B3anMmHOE BIMSHHE TPYII aTOMOB B MOJIEKYJIE
aHWINHA. BinsiHue 3amecTuTeneil B apoMaTUYECKOM SIIpE€ Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA
apunamMuHOB. [IpuunHBI OCia0OieHHs OCHOBHBIX CBONCTB aHHWIWHA B CPAaBHEHWU C aMHUHAMHU
MpEeAeTbHOTO psifa. XMMHUUECKHE CBOWCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJIEHCTBHE C
KHCIIOTaMH); peakluy 3aMelIeHHs] B apoMaTH4ecKoe sSApo (TaloreHnpoBaHue (B3auMOIeHCTBHE
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c OpomHOII BOIOI), HUTpPOBaHHE (B3aMMOJCHCTBHE C a30THOW KHUCIIOTOW); OKHUCJICHHE.
[Tonyuenue anunuHa (peakuusi 3UHMHA). AHUJIMH KaK ChIpbe JJIsl MPOU3BOJACTBA aHMJIMHOBBIX
Kkpacutenell. CHHTE3bl Ha OCHOBE aHWJIMHA.

I'erepoumkibl. A30T-, KHCIOPOJA- U Cepocojepkaliue rerepouukiibl. PypaH, NUpPpoII, Kak
IIPEACTA-BUTENIA ISATUWICHHBIX Te€TepOLUKIOB. IIpupona apoMaTMdHOCTH IATHYIICHHBIX
FEeTEPOLHUKIIOB. JJEKTPOHHOE CTPOCHUE MOJIEKYJbl NUPpOJia, apOMaTUYECKHl XapakTep
Mosekyabl. KucnorHeie cBoiicTBa mnuppodia. [lupuauH Kak nOpencTaBUTENb MIECTUUIEHHBIX
FETEPOLHUKIIOB. OJEKTPOHHOE CTPOCHUE MOJIEKYJbl MHUPHJMHA, apOMAaTHYECKUN XapakTep
MoJieKynbl. OCHOBHbIE CBOMCTBa NUpHUIMHA. Pa3znuuue B NIPOSBICHUM OCHOBHBIX CBOMCTB
nupposia U NHpUAMHA. Peaknuu mnupuanHa: 3JeKTpo(UIbHOE 3aMellleHue, THAPUPOBaHUE,
3aMeIIeHne aTOMOB BOJOPO/a B B-TI0JI0KEHUH Ha TUAPOKcOorpymy. [TMKOIMHBI U UX OKHCIICHHE.
IIpencraBnenue 0 MypUHOBBIX U MUPUMHIUHOBBIX OCHOBAHUSIX.

Jlemoncmpayuu. 1. OcHOBHBIE CBOWCTBa aMHUHOB. 2. KauecTBeHHbIE peakIlMM Ha aHWIUH. 3.
AHunnnHoBbIe Kpacutenu. 4. O0pa3ibl TeTepOLUKINYECKUX COEINHEHUI.

3.5. BuoJiornyecku aKTUBHBIEC BEIIECTBA

Kupsbl Kak cioxHbIe YQHUPH TIUIEPHHA M BHICHIMX KapOOHOBBIX KHUCIIOT. PactutenvHbie H
KUBOTHBIE XHpPBI, UX cocTaB. PU3NYECKHUE CBOWCTBA XKMPOB. XUMHUYECKUE CBOWCTBA >KUPOB:
TUAPUPOBAaHUE, OKMCIeHUE. ['MaAponu3 Wi OMBUICHHE JKUPOB KakK CHOCO0 MPOMBIIIJIEHHOIO
HOJIy4YEeHHUs COJIeH BBICIIMX KapOOHOBBIX KUCIOT. ['maporenusanus ;kxupoB. [IpumeHenue sxupos.
Mpb114 KaK coJiv BbICIINX KapOOHOBBIX KMCIOT. Motoliue cBOiCTBa MbLia.

YraeBoasl. Ob0mas ¢opmyna yrieBoaoB. Kiaccudukamus yrieBogaoB. MoHO-, OIUTO- H
nonucaxapuabl. dusznyeckue CBOWCTBA M HAXOXJIEHUE YIJIEBOJOB B IpHpoJe (Ha Ipumepe
TJIIOKO3BI U pyKTO3bl). JIMHEHAs W nUKIMYecKas GOpMBI TIIIOKO3bI B (QPYKTO3bl. DOPMYIIBI
Oumepa u Xeyopca. [lonatue o Tayromepunm Kak BUAEC H30MEPUM MEXAY LUKINYECKOH U
auHeHoN (opmaMu. XHMMHUYECKHE CBOMCTBAa TJIIOKO3bl: OKHCJIEHHME XJIOPHOM WM OpOMHOM
BOJIOM, OKUCJIEHNE a30THOM KUCIIOTOM, BOCCTAHOJIEHUE B IECTUATOMHBIN CIIUPT, H30MEpHU3aLu,
KaueCTBEHHbIE pEaKIMM Ha [JIIOKO3y (IKCIEpPUMEHTaJbHbIE JOKa3aTelIbCTBA HAIMYUS
QIBJETUAHON M CHUPTOBBIX TPYNIN B TJIOKO3€), CHUPTOBOE, MOJIOUHOKHCIOE OpOXKEeHHE.
['muko3uaHbI TUAPOKCHIL, ero crenuduyeckue cBoiicta. [lonstue o raukosuaax. Ilonstue o
INIIOKO3UAAaX, MX HaxoxkaeHuM B mnpupoge. Ilomyuenme rmroko3sl. DpykTo3a Kak H30OMEp
TJIFOKO3BI.

Pu6o3a u ne3okcupubosza. Ilpumenenune u Ouosormueckas pojib yriaeBoJoB. OKHCIEHHE
YIJI€BOJI0B — MUCTOYHHUK SHEPTUU KUBBIX OPraHU3MOB.

Hucaxapunpl. Caxapo3a Kak NpeJCTaBUTENb HEBOCCTAHABJIMBAIOIIKX aucaxapuaoB. CTpoeHue,
dbuznyeckue U XMUMHYECKHE CBOICTBa caxaposbl. [ maponus aucaxapuaos. [lonydyenue caxapa u3
caxapHo# cBekJbl. [Ipumenenne caxapossl.

[Tonucaxapuasl. Kpaxman, riaukoreH M IeNUI003a Kak Ouojormueckue mnonumepsl. Kpaxman
KaKk CMECh aMWJIO3bl M aMWJIONEKTHHA, €ro (u3MuecKue CBOMCTBA. XUMHUECKHE CBOMCTBA
Kpaxmajia: TUAPOJIN3, KAaUYCCTBCHHAA PCaKIUd C MOAOM H €€ IMPUMCHCHHUC IJId O6H3py>KeHI/I${
KpaxMasia B IpoayKTax nutanus. Llemnonosa: ctpoenue u pu3nyeckre cBOMCTBa. XUMUYECKHE
CBOWCTBA IIEJUIIOJIO3BL: THAPOJIN3, 00pa3oBaHME CIOXKHBIX 3¢upoB. IIpumeHeHne kpaxmaia u
1eJuT01035bl. [IpakTHueckoe 3HaueHne NoaucaxapHuaoB.
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HyxkienHoBble kucaorsl. Hykneosuasl. Hykneotuasl. HykiienHOBBIE KMCIIOTBI KaK IIPUPOIHBIC
nosmmMepbl. CoctaB u crpoenue HykienHoBbix kucioT (JJHK n PHK). I'maponu3 HykiaenmHOBBIX
KHCJIOT. POJIb HYKJIEMHOBBIX KUCIIOT B Ku3HeAesTenbHocTH oprann3moB. @ynkuuu JITHK n PHK.
KommiemeHnTapHOCTb. [ 'eHeTnueckuii Ko.

AMuHokuca0TbI. COCTaB, CTPOGHHE M HOMEHKJIATypa aMHHOKUCIOT. ['oMosiornyeckuil psin
IIpeeNbHBIX AMUHOKUCIOT. DU3nueckre CBONCTBA NPEACIbHBIX aMUHOKHUCIIOT.

OCHOBHbIE AMHMHOKHUCJIOTHI, oOpasywiuiue 0ejkd. CrocoObl MOJyYeHHUS aMHHOKHUCIIOT.
AMUHOKHCIIOTBI Kak aM(OTEepHbIE OpraHMYECKHWE COCIMHEHHUS, PABHOBECHS B pPacTBOpax
aMUHOKHCIIOT. CBOMCTBa aMHUHOKHCIIOT: KHUCJIOTHBIE W OCHOBHBIE CBOWCTBA; AalMJIMPOBAHUE
aAMHUHOTPYIIBL; dTepUUKAIUA; PEaKIUU C a30TUCTON KHciaoToW. KayecTBeHHBIE peakuuu Ha
aMuHOKHUCIOTHl ¢ ruapokcugoMm wmenu (II). Choenuduueckne KadecTBEHHbIE peakIUU Ha
apoOMaTHYECKHE M TeTEPOLUKIMYECKME AaMHUHOKUCIOTBI C KOHLEHTPUPOBAHHOM a30THOM
KHCIIOTOM, Ha 1ucrenH c aneratom cBuHua (II). buonoruueckoe 3HaueHue 0-aMHUHOKHCIOT.
O6nacTy NpUMEHEHUS] aMUHOKHUCIIOT.

IenTuawl, ux crpoenue. llentunHas cBsi3b. AMUIHBIA XapakTep HenTUAHOW cBsizU. CUHTE3
NEenTUA0B. ' uaponns nenTuaos.

Beakn kak npuponnsle Ouomnonumepsl. CoctaB U cTpoeHue OenkoB. IlepBuuHas cTpykTypa
O6enkoB. DepMEHTATHUBHBIN THAPOIU3 OeMKOB. BTopuuHas cTpykTypa OENKOB: o-crmpalb, [3-
CTpYKTypa. TpeTuuHas u 4eTBepTUYHAsA CTPYKTypa OenkoB. /lucynbduHple MOCTUKY U MOHHBIE
51 BaH/IepPBAabCOBHI (TUAPOGOOHBIE) B3aUMOJCHCTBHA. XHMMHUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, J€HATypalys, KaueCTBCHHbIE (L[BETHbIE) PEaKLUU HA OEIIKU.

Hemoncmpayuu. 1. PacTBOpUMOCTD YTIIEBOJIOB B BO/IE U 3TaHOIE. 2. OOpa3ibl aMUHOKHCIIOT.
Jlabopamopnvie onvimul. 1. CBoiicTBa rmoko3bl. 2. OmpezeneHue Kpaxmana B IMPOAYKTax
nutanusd. 3. JKupbl 1 ux cBolicTBa. 4. LIBeTHBIE peakiuu OCIIKOB.

3.6. BoicokoMosieKyJIIPHBIE COeINHEHUS

OcCHOBHBIE TIOHATHS BBICOKOMOJIEKYJISIPDHBIX COEJUHEHHMI: MOHOMEp, MOJIMMEP, CTPYKTYpHOE
3BEHO, CTEeNeHb MonuMepu3anui. OCHOBHBIE CHOCOOBI TOJYYEHHUS BBICOKOMOJIEKYIISPHBIX
COEIMHEHUI: PEaKIUKU NOJUMEpPHU3alMKM U NoJaukoHaeHcauuu. Cononumepusanus. CTpoeHue U
CTPYKTypa TOJUMEpPOB. 3aBUCUMOCTb CBOICTB MOJMMEPOB OT CTPOEHUS MOJEKYIL
Knaccugukanus noaumepoB: MmiacTMacchl (IUIACTHKH), 3J1acTOMEpbl (KaydykH), BOJIOKHA,
KoMro3uThl. COBpeMEHHBbIE  IUIacTMacchl  (TUIAaCTHKU) — (TIOJIUATUIICH,  TOJIMIIPOTIHIICH,
MOJIUCTUPOIL, NOJIMBUHWIXJIOPH, ¢dToporutact, HOJMATUIIEHTepeTaIaT,
aKpuIIOyTauEeHCTUPOJIbHBII IIJIACTHK, MOJIMKApOOHATHI). TepmorutacTuyHble u
TepMOpeaKkTHBHbIE MOoMUMepbl. DeHonapopmanbaeruiHble cMoibl. KoMIO3UTHBIE MaTepuabl.
Bonokna, ux xnaccuduxamus. Ilpuponnble M Xumuueckue BoJOKHA. lckyccTBeHHble U
CHUHTETHYeCKHEe BOJIOKHA. [loHsATHE O BHCKO3€ W areraTHOM BoJjokHe. IlommadupHbie u
NoJIMaMUJHbIE BOJIOKHA, MX CTpPOEHHE, CBOMCTBA. lIpakThueckoe HCIONIb30BaHUE BOJOKOH.
Onacromepsl. [lpuponHblii W cUHTeTHUeCKHil kayuyK. Pesuna u »0onuT. IlpumeHeHue
MOJINMEPOB.

Hemoncmpayuu. 1. O6pasupl miactukoB. 2. Komneknus BonokoH. 3. IlonmkonaeHcarus
STUJICHTIIUKOJIS ¢ TepeTaieBOi KUCIOTOM.

Jlabopamopnvie onvimul. OTHOIIEHHWE CHHTETHYECKUX BOJIOKOH K pPacTBOpaM KHUCIOT |
HIEJI0YEH.

Pa3znen 4. XumMus U ;KM3HL
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4.1. Xumunyeckasi TexHOJ0rus1 (XuMus B NPOMBIILIIEHHOCTH)

OcHOBHbBIE NPUHIUIIBI XMMHY€CKOIl TEXHOJOTHH. O6H_[I/Ie MMpEaACTaBJIICHUA O MPOMBIIIIICHHBIX
crocobax IMOJIYYCHHA XUMHUYECKHNX BEIICCTB.

HpOI/I3B0)1CTBO cepﬂoﬁ KHCJ0Tbl KOHTAaKTHEIM CIIOCOOOM. XHMMHU3M npomnecca. Cblpbe JUIA
IMPpOU3BOJACTBA cepHoﬁ KUCIIOTHI. TeXxHoJorndeckas cxema mponecca, rmpouccChl U arrmnaparskl.

IpousBoacrBo ammmaka. XumusM nporecca. OmnpenesneHue ONTUMAIBHBIX — YCIOBHM
MpOBEACHUS peakuu. [IpuHIUN UPKYIALUHN U €T0 peaau3alus B TEXHOJOTUYECKON CXEME.

Mertannyprus. Yepnas meramtyprus. IlpousBoactBo uyryHa. JIoMeHHBIM mporecc (ChIpbe,
YCTPOMCTBO JOMEHHOHM Ileud, XMMHU3M Ipouecca). IIpou3BOACTBO cTaau B KUCIOPOAHOM
KOHBEpTEpe U B IeKTponeyax. [{BeTHas metamuryprus.

Oprannyecknii cunre3. IIpombinuieHHass opraHnuueckas Xxumus. OCHOBHOM M TOHKHUI
opranuyeckuil  cuHTe3. Hawmbonee KpyNMHOTOHH@)XHbIE IPOU3BOACTBA  OPraHMYECKHX
coenquHeHuil. IlpousBoactBo MmetaHona. [lomydyenue ykcycHol kuciaorel. Celppe ams
OpraHu4eckoil npomseinuieHHOCTH. [Ipobiema 0TX010B U TOOOYHBIX IPOLYKTOB.

4.2. XumMHus ¥ IKOJIOTHS

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH Cpeibl U €ro IMOCIEACTBUSA. JKOJOTUsA U MpobdieMa
OXpaHbl OKpYKaroUel cpenbl. «3eeHas» XUMHUS.

Jemoncmpayuu. 1. Ceipbe 17151 TPOU3BOJCTBA CEPHOM KUCIOTHL. 2. MoJienp KHUISIIEro ciios. 3.
Kenesnas pyna. 4. O6pasibl CIJIaBOB Keme3a.

4.3. XumMHusl 4 JHepreTuKa

[TpupoaHbIe HCTOYHHUKH YTIAEBOAOPOAOB. [IpupoaHbIi 1 MOy THBIA HEPTSIHOM Tra3bl, UX COCTaB U
ucnonb3oBanue. Hedtp kak cmech yrieBonoponoB. CocraB HepTH U ee mnepepadoTKa.
[lepBuunas u BTOpuuHas mnepepaborka Hedtu. I[leperonka Hedtu. Kpexunr. PudopmuHr.
Hedrenponaykrel. OxraHoBoe uuciio OeHzuHa. OxpaHa OKpyxXarolied cpeabl Ipu
He(dTenepepaboTKe U TpaHCTOPTUPOBKE HedTenpoaykToB. Kamennsiit yroias. KokcoBanue yrisi.
[Nasudukanus yras. DKoJoruyeckue MpoOseMbl, BOHUKAIOUIME HPU MCIOJIB30BAaHUU YIS B
KauyeCcTBE TOIUIMBA. AJbTEpHATUBHBIE HCTOYHUKN YHEPTHH.

4.4. Xuumus 1 310poBbe

Xumust numu. JKupbsl, OelkH, YIriaeBOJbl, BUTaMHUHBI, (epMEeHTHl. PaiyoHalbHOE NHUTaHUE.
[MumeBbie no0aBku. [IuimeBbie n100aBKU, UX KiaccuuKamus. 3anpenieHHbIe U Pa3pelieHHbIe
nuieBble 106aBku. OCHOBBI MUIIEBON XUMUH.

Xumus B meauiuue. [lorstue o papmanestudeckoit xumun u - dapmakosioruu.  Pa3paboTtka
nekapcTB. JlekapcTBeHHBIE cpelcTBa, MX Kiaccudukanusg. [IpoTHBOMUKPOOHBIE CpeACTBa
(cynphanunaMuIHbIE TIpenaparbl W aHTHOMOTUKH). AHAJIBIeTHKW (ACMUPUH, aHAJbIUH,
napareTraMmosl, HapKOTHYeCKHe aHaibreTuku). I[IpoGneMpl, CBs3aHHBIE C NPUMEHEHHEM
JIEKapCTBEHHBIX TpenaparoB. BpeaHble NpUBBIYMKM M (AKTOPbI, pa3pyllalollue 3710pOBbE
(u30BITOUHOE TOTPEOIICHUE KUPHOM MUIIHU, KypeHUe, YIOTpeOJIeHHEe alKoros, HApPKOMaHHUs).

4.5. Xumus B noscegHeBHOMH ku3Hn Kocmernyeckue u napgromMepHbie CpeAcTBa.
brerroBas xmmmda. IloHsTHE O IMOBECPXHOCTHO-aKTHUBHBIX BCHICCTBAX. MOIOHH/IG U YUCTAIIUC
cpeactea. OtbenuBaromue cpeactsa. [IpaBuna Ge3onmacHOil pabOThHl ¢ €IKUMH, TOPIOYMMHU U

TOKCHUYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XHMHHU.

4.6. Xumusi B CTPOUTEIBCTBE
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['unic. M3Bects. Llement, 6eron. Knen. [Tonbop onTHMaibHBIX CTPOMTEIBHBIX MaTepHANIOB B
IPAaKTUYECKOH J1EeATENbHOCTH YEJIOBEKa.

4.7. XuMus B CeJIbCKOM XO03(HCTBE
MunepaibHble ¥ opraHuyeckne yaoOpenusi. CpeacTBa 3amuThl pacTeHHHd. llecTUIHIBL:
MHCEKTULUIBI, FepOuLUIbl U QyHT UMb PenemieHTs!.

4.8. Heopranuuyeckue MaTepuaJjibl

CTGKHO, €ro BHABI. CuimkaTHas IMPOMBIIIJICHHOCTD. TpaﬂI/IHI/IOHHLIC U COBpPCMCHHBLIC
KepaMuueckre marepuainbl. CBepxnpoBoasanias kepamuka. [lonarue o kepmerax, Marepuaiax ¢
BBICOKOU TBEPAOCTHIO.

4.9. Xumusi B COBpeMEeHHOI HayKe

Mertonosnoruss HayyHOro HccieqoBaHus. MeTonbl HaydHOro no3HaHus B XUMuHU. CyObeKT u
00beKT HaywyHoro mno3Hanusi. IlocraHoBka mpoOiembl. CO0p HHPOpPMAUM W HAKOIUICHHE
¢dakToB. I'mmoreza u ee SKCIEpUMEHTalIbHAas MpoBepka. Teopernueckoe OOBSICHEHUE
MOJIyYEHHBIX pe3yabTaToB. MHAYKINA U AenyKIus. DKCIIEpUMEHTAIbHAS IPOBEPKA MOTYyYEHHBIX
TEOPETUYECKUX BBIBOAOB C ILIEJbI0 PACHPOCTPAHEHUS UX Ha Oosiee MHUPOKUH KPYr OOBEKTOB.
XVUMUYECKUI aHallu3, CUHTE3, MOJAEIMPOBAHNE XUMUUYECKUX MPOLIECCOB U SIBIIEHUN KaK METo/a
HAY4YHOTO 1o3HaHus. HaHOCTpyKTypBI.

Hemoncmpayuu. 1. Tlumessie kpacurenu. 2. Kpamenue tkaneid. 3. OrOGenuBaHue TkaHeu. 4.
Konnekuust cpencts 3ammuthl pacteHuil. 5. Kepamuueckue marepuansl. 6. L{BeTHble cTekna. 7.
[Tpumepst paboTh ¢ XUMUYECKUMU 0a3aMH TAHHBIX.

Tunbl pacyeTHBIX 3aa4

1. Haxoxnenne MosekynsapHOi (HopMyssl YIiIeBOJAOpOAa MO €ro IUIOTHOCTH M MacCOBOH Joie
3JIEMEHTOB, BXOIAIIMX B €M0 COCTAB WJIU IO IPOJYKTAM CrOpaHUsl.

2. Pacyetbl MmaccoBoOil 10511 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

3. PacueTtsl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) IPOJAYKTOB PEAKIIMU, €CIIU OHO U3 BEILECTB
JIaHO B U30BITKE (MMEET IPUMECH ).

4. PacueTbl MaccoBOM WM OOBEMHON [OJM BBIXOJA MPOAYKTa PEAKLUU OT TEOPETUYECKH
BO3MOKHOTO.

5. Pacuets! TemnoBoro ¢ ¢pexra peakium.

6. PacueTbl 00beMHBIX OTHOLIECHUH ra30B MpU XUMUYECKUX PEAKIIMSIX.

7. Pacuetsl Macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIIMU, €CIIM OJJHO U3 BEIIECTB
JIaHO B BUJIE PaCTBOpa C ONPEAECICHHON MAacCOBOM J0JIeld paCTBOPEHHOTO BEILIECTBA.

9. Pacuer KOHCTaHTBI paBHOBECHS 110 PABHOBECHBIM KOHIICHTPALMAM BEILECTB.

10. Pacuer paBHOBECHBIX KOHIIEHTpAlMii BEIIECTB, €CIIM WM3BECTHBI UCXOAHbIE KOHIEHTpPALUU
BELIECTB U KOHCTAaHTAa PaBHOBECHS.

11. Pacuer pH pacrtBopa CWJIBHON KHCJIOTBI M CWJIBHOTO OCHOBAHHS, €CIM H3BECTHA HX
KOHIIEHTpaLs.

Ilianupyemble npeaMeTHbIE Pe3yJbTAThl OCBOCHUSI YU4eOHOro npeaMera «XuMHUS» HaA
YIrJ1y0JIeHHOM YPOBHE CpeHero oomero o0pa3oBaHusi

B pesynprare m3ydeHus ydeOHOro mpemmera «XHMHUs» Ha YPOBHE CpEIHEro OO0IIero
o0Opa3oBaHUs

6bINYCKHUK HA Y2TIYOIEHHOM YPOGHE HAYUUMCA:

— packpeIBaTh Ha TpUMEpax poJib XUMHUH B (DOPMHPOBAHUH COBPEMEHHOW HAYYHOUN
KapTUHBI MHUpa U B HpaKTquCKOﬁ ACATCIIBHOCTU 4YCJIIOBCKA, B3aMMOCBA3b MCKIY XUMHEN U
JIPYTHMMH €CTECTBEHHBIMU HAyKaMH,
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— COIOCTaBJISITh HWCTOPUYECKUE BEXM DPA3BUTUS XHMUU C HMCTOPUUYECKUMH IEPUOJaMU
pa3BUTHA NPOMBIIUICHHOCTH W HAyKH U NPOBEICHUS aHalIM3a COCTOSHUSA, IIyTE€H Pa3BUTHUSA
HayKU U TEXHOJIOTHH;

— aHaJIM3UPOBATH COCTAB, CTPOSHUE U CBOMCTBA BELIECTB, IPUMEHSIS MOJI0KEHUS OCHOBHBIX
XUMHUUYECKMX TEOpUH: XMMHUYECKOIO CTPOEHHUsl OpraHudeckux coeauHeHuid A. M. byrtneposa,
CTPOCHMS aTOMa, XUMHUYECKOU CBSI3H, DJIEKTPOJIUTHUECKON TUCCOLMALMKA KUCIOT, OCHOBAHUU U
COJIEH, a TaK)KE€ YCTAHABIIMBATh IIPUYUHHO-CIICACTBEHHBIE CBSA3M MEXYy CBOMCTBAMM BELIECTBA U
€ro COCTaBOM U CTPOEHUEM;

— IPUMEHATH IPABWIA CUCTEMATHYECKOW MEXIYHAPOAHOW HOMEHKIIATYpbl KAaK CPEICTBA
pasInyeHus U UACHTU(UKALIUH BELIECTB IO UX COCTaBYy U CTPOEHHUIO;

— COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYITBI HEOPraHUYECKUX U OPraHMYECKUX
BEIIECTB Kak HOcUTeled MHPOpMAaLUMU O CTPOCHMM BEIIeCTBa, €ro CBOMCTBaX H
IIPUHAJIEKHOCTH K OIPEIEICHHOMY KJIACCy COCIMHECHMUI;

— OOBACHATH MNPHUPOLY U CHOCOOBI 00pa30BaHMsI XUMHUYECKOW CBS3M: KOBAJEHTHOU
(monsipHOM, HEMOJIAPHOM), HOHHOM, METaJUIMYECKOW, BOJOPOJHON C LENbI0 ONpeaeiIeHUs
XUMHUYECKON aKTUBHOCTH BELIECTB;

— XapakTepu30BaTh (U3NUYECKHUE CBOMCTBA HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB U
yCTaHaBJIMBaTh 3aBUCHUMOCTb (DU3WYECKMX CBOMCTB BELIECTB OT THUIA KPHUCTAIIIMUYECKON
pEeLIETKY;

— XapakTepu30BaTb 3aKOHOMEPHOCTM B H3MEHEHHHM XHMHUYECKUX CBOMCTB IPOCTBIX
BEILECTB, BOJOPOAHBIX COCINHEHMM, BBICIINX OKCUA0B U THIPOKCHUJIOB;

— IPUBOJUTH NIPUMEPBI XMMUUYECKHUX PEaKLU, PACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKUE
CBOMCTBA HEOPraHMYECKMX M OPraHWYECKHMX BEIIECTB H3YYEHHBIX KIIACCOB C LENbI HX
UACHTUPUKALMY U 00bICHEHHs 001aCTH IPUMEHEHUS;

— ONpEelensATh MEXAHW3M PEaKIUU B 3aBUCUMOCTH OT YCIIOBHM IIPOBEICHMS PEaKLHUHU U
IIPOrHO3UPOBATh BO3MOYKHOCTb ITPOTEKAHNS XMMUUYECKUX PEAKLIUK HA OCHOBE THUIIA XMMHUYECKON

CBSA3U U aKTUBHOCTHU PEArcHTOB;

— YCTaHaBJIMBaTh 3aBUCUMOCTb PEAKLIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUI OT
XapaxkTepa B3aMMHOIO BIMSIHUSA aTOMOB B MOJIEKYJIaX C LIEJIBIO IPOTHO3UPOBAHHUS IPOAYKTOB pe-

aKLUU;

— YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIUMU U CMEIIEHHUS] XUMUYECKOTO
paBHOBECHsI OT pa3iIM4YHBIX (DAKTOPOB C LEJNbI0 OIpPEIeICHUs] ONTUMAIBHBIX YCIOBUH
MIPOTEKAHUSI XUMUYECKHX IIPOLIECCOB;

— YCTaHaBJIMBATh F€HETHUYECKYIO CBA3b MEXY KJIaCCAMHU HEOPraHMYECKUX U OpPraHUYECKHUX
BEIIECTB JUIsl 000CHOBaHUS MPUHIMIUAIBHON BO3MOKHOCTH MOJy4YEHUSI HEOPTaHUYECKUX

U OpraHMYecKUX COEIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS;

— TOoA0MpaTh peareHThl, YCIOBUS M OMNPEAENsATh MNPOAYKThl PEaKLIUH, MO3BOJSIOMIMX
peanu3oBaTh  J1a0OpaTOpHble W MPOMBILIUIEHHBIE  CIOCOOBI  MOJYyYEHHUS  BaKHEHIIUX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

— OIIPEEIATh XapaKTep CpPelbl B pe3ysbTaTe UAPOJIN3a HEOPIAaHNYECKUX U OPraHMYECKHUX
BEIIECTB M IPUBOAWTH NPUMEPHI THAPOJIU3a BEIIECTB B IOBCEJAHEBHOM MXW3HM YEIIOBEKA,
OMOJIOTNYECKMX OOMEHHBIX MPOLECCAX U MPOMBIIIIEHHOCTH;

— MPUBOJUTH TNPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX pPEAKIHUI B MpHUPOAE,
IIPOU3BOCTBEHHBIX MIPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHUE HEOPraHWYeCKUX U OpPraHuYeCcKHX
BEIIIECTB U UX PEAKIMHA B MPOMBIIIIJICHHOCTH U OBITY;

— BBIIOJIHATHD XUMUYECKHM HKCIIEPUMEHT IO pACIO3HABAaHUIO W  IOJYyYEHHIO
HEOPraHMYECKNUX U OPraHMUYECKUX BEILECTB, OTHOCALINXCSA K PAa3JIMUHBIM KJlacCcaM COEIMHEHUH,
B COOTBETCTBMHU C MIPaBWJIaMU U MpUeMaMu 0e30macHOi paboThl ¢ XUMUYECKUMU BEILIECTBAMH U
71a00paTOpHBIM 000PYI0OBaHUEM;

— TMPOBOJUTH pacyeThl Ha OCHOBE XHUMHUYECKUX (OpPMYT U YypaBHEHUH peakiuil:
HAXOXXJCHUE MOJIEKYIApHOH (OPMYNIbI OpPraHWYECKOro BELIeCTBa IO €ro IUIOTHOCTH U
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MaCCOBBIM JOJISIM 3JICMCHTOB, BXOAAIIKUX B €0 COCTAaB HUJIM MO MPOAYKTaM CropaHusd; pacuCThbl
MaccoBOM J0JM (MacChl) XMMHYECKOTO COEAMHEHUS B CMECH, pacyeThl Macchl (oObema,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEUIECTB JIaHO B M3OBITKE (MMEeT
NPUMECH); pPacdeThl MacCOBOH WM OOBEMHOW JOJHM BBIXOJA TPOJIYKTa PEAKIHH OT
TEOPETUYECKH BO3MOXKHOTO; pPAacyeThl TEIUIOBOTO J(PdeKTa peakiuu; pacyeTbl O0O0BEMHBIX
OTHOIIICHHI T'a30B MPH XUMUYECKUX PEAKIHUIX; pacyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEaKkIiy, €CIM OJHO M3 BEIIECTB JIAHO B BHJIE PACTBOpA C OMpPEACICHHONH MaccoBOU
JI0JICH PaCTBOPEHHOT'O BEIIECTBA;

— UCHONB30BaTh METOJABl HAYYHOTO T[O3HAHUSA: AaHAJNW3, CHUHTE3, MOJCIUPOBAHUE
XUMHYECKHX TPOIECCOB M SBJICHUH TpPU pEIICHUH Y4eOHO-HUCCIIEAOBATEIILCKAX 3aj]ad 10
W3YYCHUIO CBOWCTB, CIIOCOOOB MOTYUYCHHS M PACIIO3HABAHUSI OPTAHUYECKUX BEIIECTB;

— BJJECTh NpaBWIaMU OE301aCHOTO OOpPAalICHUsI C €JIKHMHU, TOPIOYMMH M TOKCUYHBIMH
BEIIICCTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

— OCYIIECTBJIATh MOMCK XUMHUYECKOW WH(POpMAIMK O Ha3BaHUAM, HIEHTH(UKAaTOpam,
CTPYKTYpPHBIM (hOpMysIam BEIECTB;

— KPUTHYECKH OICHMBATh W  HMHTEPIPETUPOBATh XUMHYECKYH  HH(OpMaIuIo,
COJIepIKAIIYIOCS B COOOIIEHHSIX CPEACTB MaccoBOM nHpopmanmu, pecypcax Marepuera, HaydHO-
HOMYJISIPHBIX CTaThSIX C TOYKH 3PCHUSI €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IEIISAX BBISBICHUS
OMMOOYHBIX CY)KICHHUI U (POPMHUPOBAHUSI COOCTBEHHOW TIO3HIINY;

— HaXOJUTh B3aMMOCBSI3U MEXAY CTPYKTYpoW W (DYHKIMCH, MPUYMHOW U CICICTBUEM,
Teoprel W (akTaMH TPU aHAIW3E MPOOJIEMHBIX CUTyallMidi ¥ OOOCHOBAHWU TMPHHUMAEMBIX
pEIICHHI HA OCHOBE XUMUYECKUX 3HAHUH;

— MPEJACTaBIATh IYTH PEIIeHUs IT00aIbHBIX MPOOJIEM, CTOALIUX MIEpPe] YETIOBEUECTBOM, U
NEPCICKTUBHBIX HAMPABICHUN Pa3BUTHS XUMHUYECKUX TEXHOJIOTHH, B TOM YHCJIE TEXHOJOTUH
COBPEMEHHBIX MATEPHAIOB C PA3IMYHOW ()YHKIIMOHATHLHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB
CBIPbsI, IEPEPAOOTKH U YTHIIN3AIIUK TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Bbmycmum Ha yZﬂy6ﬂ8HHOM YDOGHE nojiydum 603MONCHOCHb HAYUUMbCA?

— opmyruposams yenb UCCIEO08AHUSA, BbIOBUSAMDb U NPOBEPSMb IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CBOUCMEAX Bewecms Had OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 6 XUMUYECKUe peakyuu, O Xapakmepe u NpoOyKmax pasiuyHbIX
XUMUYECKUX peaKyull;

—  CaMOCMOSIMeNbHO NAAHUPOBAMb U NPOBOOUMb  XUMUUECKUE IKCHEPUMEHMbL  C
cob00enuem npasuil 6e30nacHot pabomul ¢ ewjecmeamu U 1aOOPamopHvim 0060py008aHuem,

— UHMEPNPeMuUpPosams OAHHbIE O COCMABe U CMPOCHUU 8EUeCm8, NOTYUEHHbIE C NOMOUbIO
COBPEMEHHBIX (PUZUKO-XUMUYECKUX MEMOO08;

— ONUCHIBAMb COCMOSIHUE JJIeKMPOHA 8 aMmoMe HA OCHO8E COBPEMEHHLIX KBAHMOBO-
MEXAHUYecKux npeocmasieHuti o CMmpoeHuu amoma Ol OObACHEHUs  pe3)Ibmamos
CNEeKMPAIbHO20 AHAIU3A BEUECE,

—  Xapakmepuzoeamv poib A30MOCOOEPHCAWUX 2emepO- YUKTULECKUX COeOUHeHUll U
HYKIEUHOBBIX KUCTOM KAK GANCHEUMUX OUONOSUEeCKU AKMUBHBIX 6EUeCma;

—  NPOCHO3UPOBAMb  BO3MONCHOCL  NPOMEKAHUS  OKUCTUMENbHO-80CCIMAHOBUMENbHBIX
PeaKyutl, 1exicaumux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCIBEHHBIX NPOYECCO8.

20



TeMaTnuyeckoe MIAHMPOBAHHUE Y4eOHOI0 MAaTEPHUAJIa M0 roaM 00y4eHUs

Xumus 10 kaace, yriayoaeHHblii ypoBens (3 yaca B Hezesio, Becero 102 yaca)

Tema, pazaen Kou- [TpakTrueckue u 1a00paTOpHBIC KonTpoJib 3nanmit
BO paboThI
4acoB
Tema 1 «IloBTOpeHue 17 | Jlabopatopubiii onbiT 1. Peaxuuu | KontposbHas pabota
u yriyOieHue 4acoB | HOHHOT0 oOMeHa Nel no Teme
3HAHUN» JlabopaTopHslii onbIT 2. CBolicTBa «OCHOBBI XUMHUU»
KOJIJIOUJHBIX PACTBOPOB
JlabopaTopHslii onbIT 3. ['uaponus
coJet
Jladoparopublii onbIT 4. [lonyuenue
U CBOMCTBA KOMIIIEKCHBIX
COCTMHEHUN
Tema 2. «OcHoBuble | 13
TOHSATHS 4acoB
OpraHUYEeCKOU
XUMHAW»
Tema 3126 IIpakTnyeckas padora Ne 1. KonTtponpHas
«YTIneBogopoas» gacoB | «M3roroBiieHHe MOJENEN MOJIEKYI pabota Ne 2
OpraHuyecKkHx BelIECTB 0 TeMe
IIpakTuyeckas padora Ne 2. «YTI1€BOIOPOIBI»
«[lonyuenue 3TUICHA U U3YYEHUE €TI0
CBOMCTB»
Tema 4 18 JlabopaTopHslii onbIT 5. CBolicTBa KonTponbsHas
«Kucnopoaconepxa- | 4acoB | 3TUJIOBOIO CIHPTA. pabota Ne 3 o
LI1E OpraHu4eCcKue JlabopaTopHslii onbIT 6. CBOliCcTBa teMe «Kuncnopon-
COEZMHEHUS IIIMLEPHUHA. coJieprKaliye
JladopaTropublii onbIT 7. CBOMCTBA OpraHUYECKHE
denona. COETMHEHUS»
JlaGopaTopHslii onbIT 8. CBOICTBA
dbopmanuHa.

JladopaTropublii onbIT 9. CBOMicTBa
YKCYCHOM KUCIIOTBI

Jladoparopublii  onbiT 10. Conn
KapOOHOBBIX KUCIIOT

IIpakTnyeckas padora Ne 3.
«[Tonyuenue 6pomarTaHaY.
IIpakTnyeckas padora Ne 4.
«ITonmyyeHnue arieToHay.
IIpakTnyeckas padora Ne S.
«IlonmyyeHne yKCyCHOM KHCIOTBHI U
H3yYECHUE €€ CBOWCTBY.
IIpakTuyeckasi padora Ne 6.
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«CuHTe3 dTHIAIeTaTa)

Tema 5 «A3oT — 1 3)
cepocojieprKaliue 4acoB
OpraHMYEeCcKHe
BEIIECTBA»
Tema 6. 16 JlabopaTopusiii onbiT 11. CBolictBa | KoHTpoabHas
«buonornuecku yacoB | [J1I0KO3BI. paborta Ne 4 o
AKTHUBHBIE BEILIECTBAY TeMe «A3oTrconep-
JlaGopaTropHbiii onbIT 12. xKamue U OHOJIOo-
OnpeneneHue Kpaxmana B MNPOAYKTaX | TMUECKU  AKTHUBHbIE
MUTaHUS. OpraHHYecKue
Jladoparopublii onbiT 13. XKupbl u | BemecTBa»
UX CBOMICTBA.
JlabopaTopHslii onbiT 14. [[BeTHBIE
peakiuu OeIKOB.
IIpakTnyeckas padora Ne 7.
«['maponus kpaxmamnay.
IIpakTuyeckas padora Ne 8.
«MnenTruKanys opraHM4ecKux
BEIIECTBY.
Tema 7 6 JlabopaTopHsblii onbIT 15.
«Bbicokomonekynap- | yacoB | OTHOIIEHHE CHHTETUYECKUX BOJOKOH
HBIE COEJIUHEHUS» K pacTBOpam KHUCJIOT U LIEJIOUEH.
IIpakTuyeckas padora Ne 9.
«Pacmo3HaBaHue M1acTMAacey.
IIpakTnyeckas padora Ne 10.
«Pacno3HaBaHNE BOJIOKOH»
Pe3epBHoe Bpems Ha | | gac
IIPOBEJICHHE
OOLIEIIKOIBLHOTO
«TOTPYKEHUS,
aJMUHHUCTPATUBHBIX
KOHTPOJIbHBIX PaboOT
u J1p.
BCET'O 102 JI/O 15 I1/P 10 4

Xumus 11 knace, yriry0ieHHbIH ypoBeHb. 3 yaca B HeAeqn10, Beero 102 yaca

Tewma, paznen Kon- [TpakTiueckue u 1abopaToOpHbIE KoHnTtpounb 3Hanui
BO paboThI
4acoB
Tema 1 «Hemetamby | 3luac | Jlaboparopublii onbIT 1. [Tonyuenue | KontponpHas pabota
OB | XJIOpa M U3YYEHHUE €T0 CBOMCTB Nel mo Teme

JlabopaTopHslii onbIT 2. CBoOlicTBa
XJIOpCcoAepKaIuX 0TOenTuBaTenen
Jladoparopublii onbIT 3. CBOMCTBA
Opoma, ilos1a 1 uX cojei

«Hemerammbny
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JlaGopaTropHblii onbIT 4.
JlabopaTopHblii onbIT 4. 3yueHue
CBOICTB CEpHOM KUCJIOTHI U €€ COoJIeH
JlabopaTopHblii onbIT 5. M3yueHue
CBOMCTB BOJHOT'O pPacTBOpa aMMHUaKa.
JlabopaTopHslii onbIT 6. CBOliCcTBa
COJIE aMMOHUSA

JlabopaTopHbIii onbIT 7.
KauectBennas peakuus Ha KapOoHaT-
HOH

JlaGoparopHubiii onbIT 8. VcnibiTanue
pacTBopa CUJIMKaTa HaTpus
UHIUKATOPOM.

JlabopaTopHblii onbIT 9. O3HaKOM-
JeHue ¢ o0pa3lamMu IPUPOTHBIX
CUJIMKATOB

IIpakTuyeckasi padora Ne 1.
Pemenue skcriepuMeHTAIbHBIX
3az1a4 1o teMme «l aorensn»
IIpakTuyeckasi pabora Ne 2.
Pemenue skcriepuMeHTaIbHBIX
3a/1a4 10 TeMe «XaabKOI'€HbD)
IIpakTuyeckas padora Ne 3.
«ITonydyeHne aMmmuaka u u3y4eHue
€ro CBOMCTBY.

IIpakTuyeckasi pabora Ne 4.
Pemenue skcriepuMeHTAIbHBIX
3a/1a4 10 TeMe «JIEMEHThI
MOJrPYNIBI a30Ta»

Tema 2. «OO6uwme | 2 gaca

CBOWCTBA METAJIJIOB»

Tema 3 «Meramns | 11 JlabopaTopuslii onbiT 10. Oxpamn-
TJIABHBIX TMOATPYIID» | YacOB | BaHHE IUIAMEHH COCTMHEHUSIMU

HIEJIOYHBIX METAJJIOB
JladopaTopublii onbiT 11. O3HaKOM-
JIEHUE C MUHEpAJIaMH U BaXKHEUIIIMMU
COCTMHEHUSIMU IEITOYHBIX

METaJIOB

Jladoparopublii onbiT 12. CBOliCTBa
COEIMHEHUH IIEeJIOYHBIX METAJIJIOB
JladopaTtopublii onbIT 13. Oxpacka
MJJAMEHU COETMHEHUSIMU I1EJIOYHO-
3eMEJIbHBIX METAJIIOB
JlabopaTopuslii onbIT 14. CBolicTBa
Mar"us ¥ €ro COeTMHEHUH
Jladoparopuslii onbIT 15. CBolicTBa
COECIMHEHNN KaIbIIUI
Jladoparopuslii onbiT 17. CBOliCTBa
AntoMuHHS

JlabopaTopHblii onbIT 18.

CBOMCTBa COeqUHEHNI AITFOMUHUS
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IpakTnyeckas padora Ne 5.
Pelenne skcriepUMEHTAIBHBIX
3aja4 1o reMe «MeTaibl rI1aBHbIX
HOATPYII

Tema 4 «Metaibl 17 JlaGoparopubiii onbIT 20. CBoiictBa | KoHTposibHas
MOOOYHBIX 4acoB | COEAUHEHHH XpoMa pabora Ne 2 o
MOJrPYIIIT JlaGoparopubiii onbIT 21. CBoiicTBa | Teme «MeTauibhy
MapraHia 1 ero COeqMHECHUN
JlaGoparopHbiii onbIT 22. 13yueHue
MUHEPAJIOB JKeJe3a
JlaGoparopubiii onbIT 23. CBOiiCTBA
Kenesa
JlaGoparopubiii onbIT 24. CBoiicTBa
MEJIM, €€ CIIJIaBOB M COCIAMHCHHU I
JlaGoparopubiii onbIT 25. CBoiicTBa
IUHKA U €r0 COCIUHEHUHU
IIpakTnyeckas padora Ne 7.
Pemenue skciepuMeHTAIbHBIX
3aja4 1o reMe «MeTaibl MOOOYHBIX
MOATPYIII
IpakTnyeckas padora Ne 8.
«Ilonyuenne conu Mopa»
Tema 5 «Ctpoenue 8
BEIIECTBA» 4acoB
Tema 6 17 JladopaTtopublii onbIT 26. KaTanu- KontponbHas
«Teoperuueckoe YacoOB | TUYECKOE PA3JI0KEHUE MTEPOKCUIA paborta Ne 3
OIHCaHue BOJIOpOJa no teme «Teoperu-
XUMHUYECKUX IIpakTuyeckas padora Ne 9. YECKUE OCHOBBI
peaxuin «CKOpPOCTh XUMUYECKUX PEAKIUH. XUMHUI
XHUMHUYECKOE PABHOBECHEY
Tema 7 «Xumuyeckas | 7
TEXHOJIOTHS 4acoB
Tema 8 «Xumus B 3 JlabopaTopHbIii onbIT 27.
MOBCE/IHEBHOM yaca(- | 3HAKOMCTBO C MOIOIIMMH CPEICTBAMH
KUZHU 1)
Tema 9 «Xumust Ha 2 yaca | JlabopaTopHblii onbIT 28. Kien
ciryx0e oOmiecTBay (-1) JlaGoparopHusiii onbIT 29.
3HAKOMCTBO C MUHEPAJIIbHBIMU
yI0OpEeHUsIMU U U3y4eHUE X CBOMCTB
Tema 10 «Xumus B 3 yaca KonTposbnas
CoBpeMeHHOi1 Hayke» | (-1) pabora Ne 4.
«HAToroas
KOHTpPOJIbHAS
paborta»
PesepBHoe Bpemss Ha | 1

MPOBEICHHE
aJIMAHHCTPATHBHBIX
KP, 0011enmKkonsH0ro
MIOTPYKCHHSI,
IIKOJIBHOTO 3Tarna
BCEPOCCHUICKOM
OJIMMITHAIBI
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IIKOJIBbHHUKOB

Hroro 102 JJO29 1I/P9 K/P 4

OneHo4yHbIe © METOAUYECKHE MATEPHAIBI
1.

10.

['abpuensn O.C. Xumus. 10 kmacc. KoHTponbHBIE W TPOBEpOUYHBIE pAaOOTHl K y4eOHUKY
O.C.T'abpuensna «Xumusi. ba3oBbiii ypoBenb. 10 kmacc»: yueOHoe mocodue / O.C.
["a6puensu, [1.H.bepeskun, A.A.Ymakosa u ap. — M.: JIpoda, 2015. — 153c.

INa6puensa O.C. Xumus. 11 kmacc. KoHTposibHBIE M NMPOBEPOUYHBIE PAOOTHl K YUCOHUKY
O.C.I'abpuensna «Xumwusi. ba3oBeni ypoBeHb. 11 kmace»: ydebHoe mocobue / O.C.
["a6puensu, [1.H.bepeskun, A.A.Ymakosa u ap. — M.: JIpoda, 2015. — 220c.

INa6puensn O.C. Xumusa. 11 knacc. KoHTpoapHBIE M TIPOBEPOYHBIC PaOOTHl K y4EOHUKY
O.C.I'abpuensina, I'.I'.JIpicoBoii «Xumus. YriayOneHHbIH ypoBeHb. 11 kimace»: ydueGHOE
nocobue / O.C.I'abpuensn, JI.1.AcanoBa. — M.: Jlpoda, 2016. — 158c.

['abpuensn O.C. Xumusa. 11 kiacc: KOHTPOJIbHBIE W IPOBEPOUYHBIE PAOOTHI K y4eOHUKY
O.C.I'abpuensina, I'.I'.JIbicoBoit «Xumusa. 11» / O.CI'abpuensn, II.H.bepeskun,
A.A.Ymakosa u ap. — 4-e u3z, crepeotun. - M.: Ilpoda, 2007. — 176c.

INa6puensu O.C. Opranuyeckass XuMHs B TeCTax, 3ajgavax, ynpaxkHeHusax. 10 kmacc. Yueb.
nocobne s obmieoOpaszoBar. yupexaermii / O.C.I'abpuensn, W.I'.Octpoymos,
E.E.OctpoymoBa. — 2-e u3a., crepeotuit. — M.: npoda, 2004. — 400c.

["abpuensu O.C., OctpoymoB W.I'. Obuias xumust B TecTax, 3ajayax, ynpaxHeHusx. 11 ki —
M.: ipocda, 2003.

I'abpuensu O.C., Octpoymo WN.I'. Hactonpnas kuura yuurens. Xumuda. 10 kmacc. — M.:
Hpoda, 2004.

INa6puensu O.C., JIicoBa I'.I'., Beenenckas A.I'. Hacronpnas kuura yuurtens. Xumus 11
KI.: B 2 4. — M.: JIpoda, 2003-2004.

KonTponbHo-uzmepurensubie Matepuainsl. Xumus: 10 kinace / Coct. H.IIL. Tpoery6osa. — M.:
BAKO, 2011. - 112c.

KonTponbHo-uzmepurensubie MaTtepuainsl. Xumus: 10 kinace / Coct. H.IIL. Tpoeryboa. — M.:
BAKO, 2011. — 114c.

Hcnonab3oBaHue )1€KTPOHHBIX PECYPCOB B OPraHU3aANMHU
0o0pa3oBaTe/IbLHOM 1eATEIHLHOCTH M0 Y4eOHOMY npeaMeTy «XuMHsH Ha YPOBHE CPeHero
00111er0 00pa3oBaHUA

st pa3pa®oTKku ¥ IPOBEACHUST YPOKOB XUMHUH, a TAKKE JIJII CAMOCTOSITEIIbHOM pabOThI
00yJaromuxcs Mo NpeaMeTy UCTIOIb3YIOTCS CleAyolne o0pa3oBaTeNnbHble MIaTQOPMBbI U
CauTEL.

NO O wN

Poccwuiickas anekrponHas mkoina. https://resh.edu.ru/subject/29/

[Mopran «Mos mkona B online», https://cifra.school/class/chem/

«SKiace» Anpec caiita: https://www.yaklass.ru/

WurtepreT-ypok (00pa3oBaTesbHbIN BUICO TIOpTall) Anpec caiita: hitps://interneturok.ru/
Wurtepret-yueOHNK «OCHOBBI XMMUU» Anpec caifra: http://www.hemi.nsu.ru/

Xumust. O0pa3oBaTeIbHbIN CAlT T MIKOJIBHUKOB. Apec caita: http://hemi.wallst.ru/
Enunas xomutexius mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. Anpec caiira: http://school-

collection.edu.ru

25



https://resh.edu.ru/subject/29/
https://cifra.school/class/chem/
https://www.yaklass.ru/
https://interneturok.ru/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

8.

®ectuBanp neparorunyeckux uaen "OTKpbITEINA ypok" Anpec caiiTa:
http://festival.1september.ru/subjects/4/

9.
10.

YueOnuk xumuu. Azpec caiita: http://my.mail.ru/community/chem-textbook/
Menua-ypoxku caitta I'Y S0 LITUCO
https://media.edu.yar.ru/media/index.html?group=21

11.

denepanbHbIi IIEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru/catalog/srednee obshee

12. TectoBsie pabotsl mo xumuu 11 xmacc https://infourok.ru/biblioteka/himija/klass-
11/uchebnik-278/type-58

13. IlepconanbHbIil caiiT yuutenst Monoakunoit H.H.
https://www.sites.google.com/site/personalnyjsajtmolodkinojnn/ucenikam/10-klass

14. O6pa3oBarenbHbIA mopTai At noAroroBku k 'MA «Pemry EI'D» https://chem-
ege.sdamgia.ru

15. ®UITU. OtkpeiThiii 6ank 3amanuii EI'D https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

Xumus 10 kiaace 3 yaca YY IloypouHoe miiaHupoBaHue MaTepHuaJia

Ne
n/n

Ne s
TEME

Tema (pazgen)

Conepxanue

Tema 1 «IloBTOpeHuUe U yriaydJjaeHue 3HAHMID 17 yacoB

ATOMBI, MOJIEKYJIBI,
BEIIECTBA.

ATOMHO-MOJIEKYJISIpHOE yueHHe. BelecTBa MOIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. KauecTBeHHBIN U KOTMYECTBEHHBIH
COCTaB BellecTBa. MOSIpHAs U OTHOCUTEIbHASI MOJIEKYJIIPHAsI MACChI
BelecTBa. MoJibHas J0JIs U MaccoBasi 40 2JIEMEHTA B BEILIECTBE.
JemoncTpanmn. OOpa3ib! BEIECTB MOJIEKYJISIPHOTO U
HEMOJIEKYJISIDHOTO cTpoeHus. Bo3ronka nona

CrpoeHue aToma.

Crpoenue aroma. M3otombl. AToMHas opOurtans. Pacnipenenenne
3JIEKTPOHOB IO 3HEPT€THYECKUM YPOBHSIM B COOTBETCTBHH C
MPUHIUIIOM HaMMEHbIIEH SHEPT Y, IPaBUIOM XyHa ¥ NPUHINAIIOM
[Maynu.

OnextpoHHast KoH(urypanus aroma. Knaccudukanus XuMHIecKnux
JJIEMEHTOB (S-, P-, d-, f-aneMenThI). BaJleHTHBIE 2IEKTPOHEI

[lepuoauueckuii 3aKoH u
MIEPUOTNIECKAs CHCTEMA
XAMHYECKHX DJIEMEHTOB

. N.Menneneena.

IMeproanyeckuii 3aKoH. POPMYIMPOBKA 3aKOHA B CBETE
COBPEMEHHBIX IIPEACTABICHUI O CTPOSHUHN aToMa.
MupoBo33peHuecKoe U HaygyHoe 3HaueHue [leprnoaudeckoro 3akoHa
1. . Menneneea. Pagnyc atoma. 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB IMPOCTHIX BEHICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHINX
OKCHOB M THIPOKCHUIOB B IEPHOJAX U IPYyIIIIAX.
DIEeKTPOOTPUIIATENBHOCTh

XuMuyeckas CBSI3b.

XuMmuueckas CBsI3b. DJIEKTPOHHAS MPUPOIa XUMUUECKOH CBA3H.
Bunbl xumunueckoii cBsa3u. MonHas cBsa3b. KoBaneHTHas HenosipHast
U TIOJIApHAs cBsA3b. OOMEHHBIN U TOHOPHO-aKIIENTOPHBIH MEXaHU3MBI
00pa3oBaHUsI KOBAJICHTHOH MOJSIPHOH CBSI3H. ['eoMeTpHs MOJICKYJIHI.
Merannnueckas cBsizb. BogopoHas cBsi3b.

AI'pCFaTHBIe COCTOSAHMUA.

ArperaTHble COCTOSIHUS BEIIeCTBA. T Ul KPUCTAITHYECKHIX
pEIIeTOK: aTOMHasl, MOJIEKYJIsIpHAsi, NOHHAs!, METaIlIIYeCKasl.
3aBUCHMOCTH (PU3NUECKUX CBOWCTB BEILIECTBA OT THUIIA
KpHCTaJTNUECKOH pemeTku. [ IpuanHel MHOr0oOpas3us BEIlecTs.
CoBpeMeHHbIE MTPEICTABICHNUS O CTPOCHUN TBEPABIX, JKUAKHIX H
ra3000pa3HBIX BEIIECTB

PacueTs! 1o ypaBHEeHUsIM
XUMHUYECKUX PEaKIHil.

Pacuetsl mo Gpopmynam u ypaBHEHHUSIM PEaKIUil C NCMOIb30BAHUEM
OCHOBHOTO 3aKOHA XUMHYECKON CTEXHUOMETPUU

T"a30BbIE 3aKOHBI.

I"a3oBeIe 3ak0oHEI. YpaBHeHune Knanelipona—MenzaeneeBa. 3akoH
ABoraJipo. 3akoH 00BEeMHBIX OTHOMIEHNH. OTHOCUTENHHAS
IUIOTHOCTB Ta30B. CpeHsAs MOJIsIpHAs Macca CMECH

Knaccudukanus
XUMHUYECKHUX PEeaKIHil.

Kitaccudukanms XuMUIECKUX PEaKIMii 0 pa3IuYHbIM IpHU3HAKAM
cpaBHeHUs. | oMoreHHbIe U reTeporeHnsle peakunu. Kinaccudukarms
110 3HaKy TemoBoro s¢dekra. OOpaTuMble 1 HEOOpATHMBIE PEaKIHH.
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Karamutndeckuie U HEKaTaAIUTUICCKUC peaKkuuu. PeaKHI/II/I C
M3MCHEHUEM U 0€3 M3MEHEHHSI CTCIICHH OKHCJICHHUS DJIEMCHTOB B
COCOMHCHUAX

9 9 OxucInTENHHO- H3MeHeHne CTeTIeHN OKHCIICHHS 3JIEMEHTOB B COSINHEHUSX.
BOCCTaHOBHTEIIbHBIC OKHCIUTENPHO-BOCCTAHOBUTEINILHBIE PEAKIIMH. T HITI OKHCINTEIBHO-
peaxnum. BOCCTaHOBUTEIBHBIX peakiuii. OKHCIIEHNE U BOCCTAHOBJICHHE.

OKHCIUTENN U BOCCTAHOBUTENN. MeTO 3JIeKTPOHHOT0 OaxaHca.
IloBeneHue BeniecTB B cpenax ¢ pa3HbIM 3HaueHueM pH.
IlepmaHraHat kanus Kak OKUCIUTENb. ['ampBaHUYECKUI JIeMEHT (Ha
ImpuMepe deMeHTa Jlanuais).

DJEeKTPOSIN3 pacIyIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB (KUCIIOT,
nienoder u coneit). OKUCITUTETPHO-BOCCTAHOBUTENbHBIE PEAKIIUU B
IPUPOE, TPOU3BOACTBEHHBIX MPOLECCAX U )KU3HEESITENbHOCTU
OpPTraHU3MOB.

JdeMoHcTpauuu. B3anMopelicTBrue nepManraHaTa Kajaus ¢
Cynb()UTOM HATpHS B Pa3HbIX cpelax

10 10 Baxxueiimme kiaccel Bakneiimie kiacchl HEOPTaHUIECKUX BEIMIECTB. DIEMEHTHI METAJUIBI
HEOPTaHMYECKUX ¥ HEMETaJUTBl U UX nosokeHne B [lepuoandeckoit cucreme.
COCINHEHUI. Kraccuukanms 1 HOMEHKIATypa CJIOKHBIX HEOPTaHNIECKUX

COEIMHEHUH: OKCUIOB, THAPOKCHUIOB, KUCIIOT U coneil. [ eHeTndaeckas
CBSI3b MEX/Y KJIACCAMH HEOPTaHMUECKUX COSANHEHUI

11 11 Peakuuu nonHoro CuJIbHBIC U CITa0bIC JICKTPOJIUTHL. Peakiinu HOHHOTO OOMEeHa u
oOmeHa. JlabopaTopHblit YCIOBUA UX MPOTEKaHUs 10 KoHIa. [ToHbIe U COKpalieHHbIC HOHHBIE
ombIT 1. Peakiuu nonHoro | ypaBHeHus. JladoparopHslii onbIT 1. Peakuny nonHoro oomena
oOMeHa.

12 12 PactBopsL. PactBopsl. Cioco0B! BEIpaXKeHUS KOJIMYECTBEHHOTO COCTaBa

pacTBopa: MaccoBast 4o (IPOLIEHTHAs KOHIEHTPALH ), MOJIApHAsI
KOHLIeHTpalys. PacTBopeHne kak Gpu3nKo-XUMHYECKUH MTPOIIece

13 13 Konnouansie pacTBOpPHI. JucnepcHsle cuctemsl. Kommonaasie pacTBopsl. VIcTUHHBIE
JlabopaTopHsIii OnbIT 2. pactBopsbl. JluctiepcHas dasa u pucnepcronHas cpeaa. CycreH3un u
CBolicTBa KOJJIOUIHBIX sMynbcud. 3omu u renn. OmanecueHmms. Jddext Turgans.
pacTBOpOB. Koarymsus. Cenumentanus. Cusepesuc.

Hdemoncrpanuu. dpdexr Tunnans. JIabopaTopHbIii onbIT 2.
CBO¥CTBa KOJUIOWIHBIX PaCTBOPOB

14 14 I'nnponus coneil. I'unponus coneil. ['maponu3 no kaTUOHY, O aHUOHY, IO KATUOHY U
JlaboparopHslii onbIT 3. 10 aHuOHY. Peakius cpenbl pacTBOPOB COJIEH: KHCIOTHAS, MIEIOYHas
I'mpponus coneil. u HelTpanbHas. [1onHbBIH HEOOPaTUMBINA THAPOIU3.

Jemoncrpanuu. OnpeneneHue KUCIOTHOCTH CPEIB! IIPH TTOMOIITH
uHAnKaTopos. JlabopaTopHblii onbIT 3. I'nnponus coneit

15 15 KommnekcHsie Kommnekcusie coenunenns. CocTaB KOMIUIEKCHOTO HOHA!
COCTUHEHUS. KOMILIEKCO0Opa3oBatels, Turanasl. KoopanHanMoHHOE YHCIIO.
JlaGopaTopHbIit ONBIT 4. HomeHknatypa KOMIUIEKCHBIX COSTMHEHUH. 3HaUY€HNUE KOMILIEKCHBIX
[Honyuenue u cBoiicTBa coenuHeHul. [IoHsATHE O KOOPAMHALMOHHON XUMHUH.

KOMIUIEKCHBIX JemoncTpanun. O6pa3oBaHNe KOMIUIEKCHBIX COSTMHEHUH
COCIAMHEHU. MIePEXOHBIX METAJIJIOB.
JlaGopaTopHslii onbIT 4. [lonydyeHue U cBOMCTBA KOMITJIEKCHBIX
COEIMHEHU I

16 16 Oo6o6maroree Pemenne 3a1a4 1 BBIIOTHEHUE YIIPAXKHEHUH, TO3BOJISIOIINX
TIOBTOPEHHE TI0 TeMe CHCTEMaTH3UPOBaTh M 000OMINTE IOJTydeHHbIE 3HAHUS 110 TeME
«O6mas XumMus. «OCHOBBI XUMHH»

17 17 Kontponsnas pabora Nel | KonTposns 3HaHHI 110 TeMe «OCHOBBI XUMHUN
1o Teme «OCHOBBI
XUMHNY.

Tema 2. «OcHOBHBIE MOHATHSI OPraHHYecKoi XumMum» 13 yacon

18 1 IIpenmer u 3HaueHUE [losiBieHue u pa3BUTHE OPraHUYECKOW XMMUM Kak Hayku. I[Ipeamer u
OpraHu4eCcKON XUMHUHU. 3a/1a4d OPTaHUYECKOU XUMMH.

MecTo 1 3HaYeHHE OPTaHUIECKON XUMHH B CHCTEME €CTECTBEHHBIX
HayK. B3anMoCBS3b HEOPTaHUYECKHUX U OPTaHMYECKUX BEIIECTB.
JemoncTpanuu. Mozaeny opraHuuecKux MOJeKy

19 2 Pemenue 3ana4 Ha Perenne pacueTHbIX 33/1a4 Ha ycTaHOBIIEHNE (HOPMYIT

ycTaHOBIIEHNE (YOPMYIIBI

YTJ€BOAOPOJA0B O 2JIEMEHTHOMY COCTAaBY U I1O

YTJIEBOIOPOJIOB.

aHaIu3y NpPOAYKTOB CrOpaHUs
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20 3 IMpuunnael MHOTOOOpa3us | OcoOeHHOCTH OpraHN4ecKux BeulecTs. [IpuunHbI MHOrOOOpas3us
OpPraHUYECKNX OpraHuveckux BemecTB. OpraHuuecKre BEMIECTBA B IIPHPOJIC.
COEJIMHEHUM. VYraepoHblil CKENET OPraHUuYeCKON MOJIEKYJIbI, €TI0 THIIBI:
UKJINYECKHE, arukandeckue. Kapoo-
IUKJIMYECKHUE U TeTEPOLMKINYECKHE cKeneThl. KpaTHOCTh
XMMHUYECKOH CBA3M (BUBI CBSI3EH MOJIEKYJIaX OPraHMIECKUX
BEIIIECTB: OAMHAPHEIC, ABOIHEIE, TPOiiHEIE). MI3MeHeHNe YHepTHI
CBs3el MEXAy aTOMaMU YIJepoia IpU YBEINYEHUU KPaTHOCTH
cBs3u. HacrellieHHbIe U HEHACHIIIEHHbBIE
COEJIHEHUSL.
JemoHcTpanuu. Mozeny opraHuuecKux MOJIeKy
21 4 DNEeKTPOHHOE CTPOCHUE U | DIIEKTPOHHOE CTPOCHHE M XMMHUYECKHE CBA3U aToMa yriepoja.
XUMHUUYeckue cBsi3M atoMa | OcHOBHOE M BO30YKJICHHBIE COCTOSIHHSI aTOMOB Ha IpUMepe
yriepoza. yrinepona. ['mbpuauzanus aTOMHBIX OpOHUTaIICH, €€ THITBI IS
OpraHMUYECKHX COeTUHEHHH: sp 3 , sp 2, sp. OOpa3oBaHue G- U p-
CBA3€Hl B MOJIEKyJIaX OpraHu4ecKux coequHeHuil. [IpoctpancTBeHHOE
CTPOEHHE OPraHUYECKUX COSAMHEHUH
22 5 CTpyKTypHas TeOpHs XUMHUECKOe CTPOCHUE KaK MOPAJOK COCIHEHHUSI aTOMOB B
OpPraHUYECKNX MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH.
COCIANHEHUH. OCHOBHBIE TTOJIOKEHUS TECOPUH XMMHUYECKOTO CTPOCHUS
opraHuueckux coequHeHuit A. M. bBytiepoBa. 3aBUCHUMOCTb CBOMCTB
BEIIIECTB OT XUMHUYECKOI'0 CTPOEHUS MoJleKyll. CTpyKTypHas
hopmyna
23 6 CTpyKTypHas U30MepHsL. W3oomepus u nzomepsl. CTpyKTypHas ¥ IPOCTPAaHCTBEHHAS
nzomepust. zomepus yriaepoaHoro ckeneta. M3oMmepus moaoxkeHus.
MexknaccoBasi U30MepHUs
24 7 IIpoctpancTBeHHas Buns! npoctpancTBeHHOM n3oMepun. OnTrdeckas H30MepHsl.
n3omepusl. AcummMmeTpuyeckuii aToM yriepoaa. OnTHUecKnue aHTUIIOABL.
XupanbHOCTh. XUPAIBHBIE U AXUPATBHBIC MOJICKYJIBI.
I'eomeTpuueckas n3omepus (IIMC-, TPaHC- H30MEPHs)
25 8 OnexTpoHHbIE 3QQPEKTHI B | DIEKTPOHHOE CTPOCHNE OPraHMYECKHUX BellecTB. B3anmHoe BIusHuE
MOJIEKYJIaX OPTaHUYECKHX | aTOMOB U IPYIII aTOMOB. DIEKTPOHHbIE 3P (eKTh. IHAYKTHBHBII 1
COCIAMHEHUI. Me3oMepHbIi dddekTsl. [IpeacraBnenne o pe3oHaHce
26 9 OCHOBHBIE KJIACCHI Kraccudukanms opranngeckux emiecTB. OCHOBHBIE KJIACCHI
OpraHUYECKUX OpPTaHWYECKUX CoeTUHEHHUN. [IpHHIMITEI KitaccupuKannu
COEIMHEHUH. opraHuveckux coequHeHui. [loHATHE 0 PYHKIIMOHAIEHON
I'omonoruueckue psibl. rpynne. Knaccudukaiyst opraHu4eckux CoeMHEeHHH 10
(hyHKIMOHATBHBIM rpynnaM. ['omonorus. ['omosoru.
I'omonoruyeckast pasHOCTh. I 'oMosorudeckue psast
27 10 Homenknartypa Homenknarypa opranndeckux BeuecTs. MexayHapoaHas
OpPTaHUYECKHUX (cucremaTndeckas) HOMEHKIATypa OPTaHMYECKUX BEIIECTB U
COEIMHEHU. MPUHIUIBI 00pa30BaHUSA Ha3BaHWN OPraHMYECKHX COSANHEHHH.
ParponanbHast HOMEHKJIATypa
28 11 OcobeHHOCTH H Knaccugukanmst 1 0coOeHHOCTH OpraHUYecKuX peaknuii. CrrocoOb!
Kiaccudukanms 3ammceil peakuii B opraHndeckoil xumun. Cxema 1 ypaBHEHHE.
XMMHYECKHUX PEaKIUH. YcnoBus MpoBeICHNS PEAKLIUI.
Kiraccudukanms peakunii opraHMIecKUX BEIIECTB 110 CTPYKTYPHOMY
MPU3HAKY: 3aMeIIeHNe, TPUCOSAMHEHNE, OTIIeTIeHHEe. PeakioHHbIe
HeHTpsl. [lepBoHavanbHbIe TOHATHS O THIIAX M MEXaHU3Max
OpraHUYecKuX peakiuil. 'oMoIUTHYECKUI U TeTepONUTHUECKUI
pa3peIB
KOBQJICHTHOI XMMHYeCKOH cBsI3U. CBOOOIHOPAANKAIBHBIN 1 HOHHBIN
MeXaHu3MBbI peakiuu. [ToHsTHe 0 CBOOOHOM pajauKale, HyKjieohuie
1 DJIEKTpOdUIIE.
29 12 OKHCIIHTENBHO- OKHCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIIH B OPTaHUUECKOH
BOCCTAHOBHTEIb- XUMUH
HBIE PEAKINH B
OpraHuyYecKon
XHMUH.
30 13 O6o6maroriee Pemenue 3a71a4 1 BEITIOJIHEHHE

TIOBTOPCHUC 110 TEMEC
«OCHOBHBIC ITOHATHS

YIpaKHESHHUH, TIO3BOJISTFOIITIX
CHCTEMAaTH3HPOBAThH M 0000IIHNTH
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Opl"aHH‘-IeCKOfI XUMHHN)).

MOJIyYE€HHbIE 3HAHUS 110 TEME
«OCHOBHEBIC MTOHATHS OPTAaHHYECKON
XUMHAN

Tema 3 «¥YraeBogopoasn» 26 yacoB

31

AJIKaHBI: CTpPOEHUE
MOJIEKYJI, I30MEpH,
HOMEHKJIATYpa,
(u3mgeckre cBONCTBA.

AJnKaHBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKYJIBI MeTaHa. sp 3 -[ mOpummsanus opouTaneit aToMoB
yraepoaa. ['omonorudeckuii psa u o0mmas

(hopmyna ankaroB. CucremMaTnieckas HOMEHKJIATypa ajJKaHOB U
paaukanoB. M3omepus yriaeponHOro ckenera ajlkaHoB. Ousndeckue
CBOMCTBA aJIKaHOB. 3aKOHOMEPHO-

CTH U3MEHEHUS (PU3NYECKUX CBOMCTB.

Jemoncrpanun. CocraBiieHHEe MOJISNICH MOJIEKYJI aJJKaHOB.

32

XUMHYECKHE CBOMCTBA
aJIKaHOB.

Xumuueckue cBoiCTBa aJlkaHOB: FaJIOTeHUPOBAaHUE, HUTPOBAHUE,
JIETHJIPUPOBAaHUE, TEPMUYECKOE pa3sIoKeHUE (MIMPOJH3), TOPEHUE KaK
OJIUH U3 OCHOBHBIX HCTOUHUKOB

TeIIa B IIPOMBIIIEHHOCTH U OBITY, aTAINTHYECKOE OKUCIICHHUE,
KPEKHHT KaK CIIOCOOBI MOTYyIECHHUs BaXKHEHINNX COCINHEHNH B
OPTaHUYIECKOM CHHTE3€, H30MEPH3ALHS KaK CII0CO0 ITOITyIeHUS
BBICOKOCOPTHOTO OCH3MHA. MeXaHN3M peakInu
CBOOOHOPAIUKAIBHOTO

3aMeneHus (Ha IpUMepe XJIOPUPOBAHIS METaHA).

JemoHcTpanuu. bpomupoBaHue rekcaHa Ha cBeTy. I opeHue MeTaHa.
OTHOIIEHHE MeTaHa K PacTBOpam

NepMaHraHaTa Kajaus u OpoMHOH BoJeE.

33

Ilonyuenue u
MIPUMEHEHHE aTKaHOB.

CUHTETHYECKHUE CIIOCOOBI TMOJYUCHUA aJIKaHOB. MeTOI[I)I MOJIyuyCHUA
AJIIKaHOB M3 AJKWITAJIOTeHUOB (peakius Bropua),
JIeKapOOKCUINPOBAHUEM COJel KapOOHOBBIX

KHUCJIOT H 3JIEKTPOIU30M PacTBOPOB COJIEH KapOOHOBBIX KUCIIOT.
Haxox/eHne alKaHoB B IPUPOJE ¥ IPUMCHEHHE.

34

IlukmoankaHsl.

Huxnoankansl. CTpoeHNE MOJIEKYI IHKII0aTKaHOB. O01mas hopmyra
UKIIoaNkaHoB. HoMeHKIaTypa nukioankanoB. Vzomepus
IIUKJIOAIKAHOB: YTIEPOJHOTO CKElleTa, MEKKIIaccoBas,
MIPOCTpaHCTBEHHAA (IIHC-TpaHC-u30oMepHs). HanpsokeHHbIE 1
HEHaIpsDKeHHbBIE NUKIBL. Crienuduka

CBOWCTB IIHKJIOATIKAHOB C MaJBIM pa3MepoM IUKIa. XAMUIEeCKHe
CBOMCTBA LIUKJIONPONIaHA: TOPEHUE,

peaxImy IpucoeUHEHHs (TUIPHUPOBAaHHE, IPUCOSANHEHNE
raJIOTeHOB, FaJIOTEHOBOIOPO/IOB, BOJIBI) M IIUKJIOT€KCaHa: TOPEHHUE,
pPeaKInu paguKaIbHOTO 3aMelleHus (XJIOpUpOBaHUE, HUTPOBAHUE).
ITonydyeHre MUKII0ATKaHOB M3 AJIKAHOB U IUTAJIOT€HAJIKAHOB.

35

AJIKEHBI: CTPOCHUE,
HOMEHKJIATypa, H30MepHs,
(u3nIeckre CBONCTBA.

AnkeHbl. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYITBI
stuneHa. sp 2 -['mbpuansanus opouTaneit aToMOB yriepoa. G- 1 p-
Ces3u. 'omonoruueckuit psj

u obmas popmyna amkeHOB. HoMeHKIIaTypa ankeHoB. Mzomepus
ANKCHOB: YTIIEPOIHOTO CKEJIeTa, MOJOKECHUS KPaTHOU CBSI3H,
MPOCTPaHCTBEHHAS (TeoMeTpHIecKass H30MEPHsI, WX IHC-TPaHC-
HU30MEpHsI), MEKKIIACCOBAsL.

DusnyecKkue CBOWCTBA aTKEHOB.

36

IpakTnyeckas
pa6ora Ne 1.
«M3rotoBnenue
MOJIee MOoJIeKyJI
OpraHUYECKHX
BEIIIECTBY.

CocraBiieHne MapOCTEPKHEBBIX MOJIENEH MOJICKYIT aJKaHOB,
[IMKJI0AJKAHOB, ATIKCHOB, aJIKAJIHCHOB,
XJIOPAJIKAHOB.

37

XHUMHYECKHE CBOMCTBA
aJIKEHOB.

XVUMUYECKHE CBOWCTBA AIKEHOB. Peakiuy 21eKTpoQriIbHOTO
MPHUCOETUHEHUS KaK CII0CO0 MoNTydeHus ()yHKIIMOHAIBHBIX
MIPOU3BOJHBIX YIJIEBOJIOPOJIOB: TMAPUPOBAHUE, TAJIOT€HUPOBAaHUE,
ruiporajore-HUpoBaHue, TuIparauus ajakeHos. [IpaBuio
MapKOBHUKOBA U €0 00BSICHEHUE C TOYKH 3PCHHUS

3JIEKTPOHHOHU Teopuu. PagukampHOe mpucoeIuHeHHE OPOMOBOIOPOIa
K aJIKeHaM B IPUCYTCTBUH NEPEKUCEN.

38

XHAMHUYECKUE CBOMCTBA

OKHCIIeHHE aJIKCHOB: TOpPCHUEC, OKUCJICHUEC KUCIOPOAOM
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AJIKCHOB.

B ipucyTcTBHu Xxnopunos namwiaaus (1) u meau (II) (Bakep-
MIPOIIECC), OKUCIICHNE KUCIIOPOIOM B MPUCYTCTBUH cepedpa,
OKHCJICHHE TOPSIYUM MOJKHCICHHBIM PAaCTBOPOM IIEpMaHTaHaTa
KaJus, OKHCJICHHE TIepMaHTaHaTOM Kanus (peakust Baraepa).
KauecTBeHHBIE peakIuK Ha ABOMHYIO CBS3b.

Jdemoncrpanum. [lonydeHue sTuieHa peakuuen AeruapaTanuu
sTaHona. OTHOIICHNE STHICHA K PACTBOPaM NEpMaHIraHaTa Kalus U
OpomHoit Bosie. 'opeHune sTHieHa.

39

Ilonyuenue u
IIPUMECHEHUE AJIKCHOB.

[TpoMbinuIeHHBIE U JTAOOPATOPHBIE CIIOCOOBI MOTYUCHHUS aJIKEHOB.
ITony4yeHne ankeHOB U3 aJIKAHOB, CIIUPTOB, TAJOI€HAIKAHOB,
jquranoreHankasos. IIpaBuio 3aiinesa.

Ionumepusanus ankeHoB. [Tomumepusanus Ha KaTanu3aTopax
Hurnepa—Harra. IlonusTuineH kak

KPYIMHOTOHHAKHBIH MPOAYKT XUMHUYECKOTO IIPOU3BOICTBA.
[TpumveHeHne aKkeHOB (ITWIICH M IPOTIIICH).

40

10

IIpakTnyeckas
padora Ne 2.
«Ilonyuyenue

9THIICHA U U3YYCHHE €TO
CBOMCTBY.

[Monmy4yenne 3THIIEHA U3 CMECH CEPHOM KHUCIOTHI (KOHIL.) B ATHIIOBOTO
cnupTa. B3anmoneiicTBre 3TieHa ¢ OpOMHOM BOJIOM,
MTOJKUCIIEHHBIM PAaCTBOPOM IIEpMaHTaHaTa

Kanus. ['opeHue 3tunexa.

41

11

AJIKalEeHDI.

Anxaguensl. Knaccudukanus ankaineHOB 110 B3aHMHOMY
PacIoIoKEHHIO KPaTHBIX CBsizell B Mosekyiie. OcoOeHHOCTH
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOSHHMS CONPSKEHHBIX
ankagueHoB. O6mas Gopmyna ankagiueHoB. HomeHkiarypa u
n3oMepus ankaaueHoB. u3nyeckre CBOWCTBA allKaAueHOB.
XuMHYECKUE CBOU-

CTBa aJIKAIMCHOB: PEAKIMH IIPHUCOCIUHEHUS (THIPUPOBAHHE,
TaJIOTEHUPOBAHUE), TOPEHHS U HomuMepu3anuu. 1,2- u 1,4-
[Mpucoenunenue. [lomydenne ankaaneHos. CuHte3 OyTagneHa u3
OyTaHa M STaHOINA.
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12

[Honumepuzanus. Kayuyk.
Pesuna.

Hommmepmsamms. Kayaykn. Bxinag C. B. JleGenesa B moryueHue
CHHTETHYECKOTO Kaydyka. Bynkanuzanus kaydykos. Pesuna.
Muoroo6pasue BUJOB CHHTETHYE-

CKHX Kay9yKOB, HX CBOMCTBA M IPIMEHEHHE.
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13

AJIKUHEBL: CTPOCHHE,
HOMEHKJIATypa, U30MepHs,
(u3nYecKre CBOMCTBA.

AJNKHHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
aneTwieHa. sp-I uopunusaius opouTaieii aToMOB yriepoja.
I'oMonoruueckuit psag u obmas

dbopmyna anknHoB. HoMeHKIaTypa anknHOB. M30Mepust alkMHOB:
YIIEPOIHOTO CKETeTa, MOJIOKEHUS KPATHOU CBS3H, MEXKKIIACCOBas.
du3nyuecKre CBOMCTBA aJIKMHOB.
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14

XHUMHYECKHE CBOMCTBA
AJKUHOB.

Xumuueckue CBOMCTBa aJIKUHOB. PeakIuy npucoeIMHeH s Kak
croco0 MOyYeHUs TOIMMEPOB U IPYTHX IOJIE3HBIX MPOIYKTOB.
I'unpupoBanue. Peakuuu nprucoeIMHEHHsI TAIOT€HOB,
rajioreHoBOIOPOOB, BOAbL. TpuMmepu3auus u AUMepu3alus
aleTwieHa. Peakuuu 3aMerieHus.

KucnotHble cBOHCTBa QJIKMHOB ¢ KOHLIEBOM TPOMHOM CBSI3BIO.
Auerunenuipl. OKMCIEHUE aJKUHOB PacTBOPOM IEpMaHIaHaTa
kanus. ['openue anerunexa.

Jdemoncrpauumu. [Togydenne aneTuieHa THIPOIN30M KapOuga
kanpius. OTHOIIEHHE alleTHIIeHA K

pacTBopaMm mepMaHraHarta Kajaus u OpoMHO# Boje. ['opeHue
alleTUJICHA.

45

15

ITonyuenue u
MIPUMEHEHNE aIKUHOB.

[Nonmy4yenne aneTuiieHa MUPOIM30M METaHa U KapOMIHBIM METO/IOM.
CuHTE3 aTKUHOB aNKHINPOBAHUEM

anetunuaos. [Ipumenenue anetunena. 'opeHue aneruneHa Kak
UCTOYHUK BBICOKOTEMIIEPATYPHOTO

IUIAMEHH ISl CBAPKU U PE3KU METAJUIOB.
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16

Pemenue 3amay u
BEITIOJTHEHHE YIIPAKHCHUN
10 TeMaM «AJIKaHEI,
«AJKEHBI», «AIIKUHBIY.

Brinonnenue ynpakHeHUR 10 TeMaM «AJIKAHBD», «AJKEHBD»,
«AJIKMHBI» Ha COCTaBJIEHUE YpaBHEHUH peakluii, COOTBETCTBYIOLIUX
3aJlaHHBIM CXeMaM, COJIepP KallluM HEeU3BECTHbIE BeulecTBa. Pemenue
3a1ad4.

47

17

ApomaTnueckue

Apensl. Mctopust otkpbiTus Oen3ona. CoBpeMeHHbIE MPEACTaBICHHS
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YIJIEBOOPOIBL.
Crtpoenue 6eH3o-
JIBHOTO KOJIBIIA,
HOMEHKJIATypa,
nzomepusi, hpuzn-
YECKUE CBONCTBA.

00 3JICKTPOHHOM U IPOCTPAHCTBCHHOM CTpOocHUM OeH301ma. Oomas
dhopmyna aperos. M3omepus 1 HOMEHKIJIATypa TOMOJIOTOB O€H3071a.
W3omepusi [u3aMellieHHbIX OCH30JI0B Ha IPUMEPE KCHIIOJIOB.
OmnuecKue cBoiicTBa OeH301a.

48 18 XUMHYECKUE CBONMCTBA XuMmudueckue cBoicTBa OeHs3oia. Peakiun 3amelnennst B O€H30JI5HOM

O€H30J1a ¥ €r0 TOMOJIOTOB. | sape (3IeKTpo(HIbHOE 3aMeIIeHNe): TaJIOTCHUPOBaHIe, HUTPOBAaHUE,
ankuimpoBanue. Peakuuu
npucoeTUHeHHs K OeH30I1y (THAPHPOBaHUE, TaIOTCHUPOBAHUE
(xopupoBaHue Ha cBety)). Peakius roperns. OcobeHHOCTH
XUMHYECKHX CBOHCTB aJIKWJIOEH30JI0B Ha IPUMEPE TOJTyoJIa.
B3aumnoe
BJIMSTHUE aTOMOB B MOJIeKyJe Toiyosa. [IpaBuia opueHTannm
3aMECTUTENICH B PEAKIISIX 3aMEICHN.
XnopupoBanue Toiyona. OKHCICHNE aTKUIOCH30I0B pACTBOPOM
MepMaHTaHaTa Kainus. [ 'aJoreHnpoBaHue aJKImIO0EH30I0B B OOKOBYIO
nens. HurpoBanne HUTpoOeH3011a.
demoncrpanuu. OTHOmEHNE OEH30Ia K paCTBOPaM MepMaHTaHaTa
Kayms 1 OpoMHOM Boje. OKHCIIEHHE TOIyoIa paCTBOPOM
NepMaHTraHaTa Kajus.

49 19 [Tonydenue u [Tonydenue 6eH307a 1 ero roMoyIoroB. [IprMeHeHre roMooroB
IIPUMEHEHHE apeHOB. 6eH3omna.

Jemoncrpanun. [ToxyueHne ctipona aenonuMepu3anuei 1o Ju
CTHpOJIa U MCIIBITAHUE €r0 OTHOLICHHS K PacTBOpY IIepMaHraHaTa
KaJIusi.

50 20 [puponHsle [TpupoHbIe UCTOYHHKHU YTIeBOAOPOAOB. [IpupoIHbIi U MOMy THBIH
HUCTOYHHKH HedTsHOI ra3pl, MX cocTaB M Hcnoib3oBanne. Hedth kak cmech
YTJIEBOJIOPOMIOB. yrieBogoponos. CoctaB HehTH U ee
[epBuunas nepepabotka. Hedrenpoxykrsr. IlepBuunas nepepaboTka HedTH.
nepepaboTka ITeperonka HedTr. OKTAaHOBOE YHCIO OCH3MHA.

YTJIEBOJJOPOIHOTO
CBIPBA.

51 21 [puponnsie OxpaHa OKpy>Karomiel cpeasl Mpu HedTernepepadboTke
HUCTOYHHKH Y TPaHCIIOPTHPOBKE HePTenpoayKToB. KaMeHHBIN yroib.
YTJIEBOJIOPOJIOB. KoxkcoBanue yris. ["azudukanms yris. DKoJorndaeckie npooiieMsbl,
[NepBuunHas BO3HHUKAIOIIUE NPU UCIIOJIb30BAHUH YIIIst
nepepaboTka B Ka4eCTBE TOILIMBA.

YTJIEBOJJOPOIHOTO
CBIPBS.

52 22 I'ny6oxkas nepepaboTka Bropuynas (rimy6oxast) nepepaborka Hedtu. Kpekunr. Pudopmunr.
HedTH. KpekuHr n
pUPOPMHHT.

53 23 I'enernueckas cBs3b I'eHeTnuecKas CBsI3b MEXAY Pa3IMUHBIMU KIACCAMHU YTIIEBOJIOPOIOB.
MEXAY Pa3TNIHBIMA KauecTBeHHBIE peakuy Ha
KJIaCCaMU YTJIEBOJIOPOAOB. | HENpEAENbHBIE YIIEBOIOPOIBI.

54 24 l'anorennpounsBoaHbIE ["anoreHonpon3BOHEIE YTIIEBOAOPOIOB. Peakiuu 3aMemmeHus
YTJIEBOJIOPOJIOB. rajoreHa Ha IHJPOKCHII, HUTPOTPYIIILY,

uaHorpymiy. JleficTBue Ha rajoreHIpon3BOHbIE BOJHOTO U
CIHMPTOBOTO pacTBopa mienoyn. CpaBHEHUE PEAKIHOHHOW
CIOCOOHOCTH aJIKWJI-, BUHWJI-, PEHUI- 1 OCH3WII- TaJIOTEHUIOB.
B3aumonelicteue

JIMTaJIOreHAIKAaHOB ¢ MarHueM U LIUHKOM. [ToHsTHE 0
METaJJIOOPTaHUYECKUX COEIMHEHUAX. Maruuiioprannueckue
COCIMHEHUSI.

PeakxTuB I'punbspa. Mcnonap30BaHne rajoreHNpOn3BOIHBIX B OBITY,
TEXHHUKE ¥ B CHHTE3E.

55 25 Oo6o0maromee CocraBneHre pOpMYIT U Ha3BaHUH YTICBOIOPOAOB, HX TOMOJIOTOB,
MIOBTOPEHHE TI0 TeMe HN30MEpOB.

«YTIIeBOIOPOABI». 3a7aHust 0 COCTABICHHUIO YPAaBHEHHUH PEaKIii ¢ yuacTuem

YTI€BOAOPOAOB; PEaKIUi, HILTIOCTPUPYIOUINX N'€HETUYECKYIO CBSI3b
MEKAY Pa3IHYHbIMU KJIACCAMH YIIIEBOAOPOJIOB.
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56

26

Kontponbnas
pabota Ne 2

10 TeMe
«YTIEeBOJOPOIBIY.

KouTponb 3Hanuii mo teme «YTJIeBOAOPOIbD.

Tema 4 «Kucjopoacoaep:kamue oprannyeckue coequHenns» 18 yacon

57

CrupThL

Crptel. Kimaccugukanus, HOMEHKIATypa U H30MEPHs CITIUPTOB.
I'omonorugeckuii psin u o6mast hopmyiia MpeAeTbHBIX OXHOATOMHBIX
cnuptoB. dusnueckue cBoi-

CTBa MPEJICNIBHBIX OAHOATOMHBIX CITUPTOB. BomopoaHas cBA3b MEXILy
MOJIEKYJIaMH1 U €€ BIHMsHHE Ha (PU3HMUYECKHE CBOWCTBA CIIUPTOB.
dusnonoruyeckoe feiicTeue

METaHOJIa U ATaHOJIa HAa OPTaHU3M uesioBeka. [IpoMblieHHbIH
cuHTe3 MeTaHoua. [lomyueHue sTaHomna:

peakiust OpoXKeHUs TIIFOKO03bI, THApaTanus sTiieHa. [Ipumenenne
METaHOJIa U ATAHOJIA.

58

XHUMHYECKHE CBOMCTBA
CITPTOB.

XuMHuecKue CBONCTBA CIMPTOB: KUCIOTHBIE CBOWCTBA
(B3auMOZEHCTBHIE C HATPHEM KaK CIIOCOO YCTAHOBIICHHS HATHIHS
TUIPOKCOTPYIIIBI); PEaKINN 3aMETeHHS

THUIPOKCHIBHOM TPYIIITEI HAa TAJIOTEH KaK CII0Co0 MOIyICHNUS
pacTBOpHUTENCi; MEKXMOIJIEKYIISIPHAS M BHYTPH-

MOJICKYJISIpHAs IeTUApaTanyst; 00pa30BaHHe CIOKHBIX (QUPOB C
HEOPTraHMYECKUMH U OPTaHUYECKUMU KUCIOTaMHU; TOPEHHE;
okucnenue okcuaom meu (1), moaKHCIEHHBIM PacTBOPOM
IepMaHraHara

KaJIHs, XpOMOBOM CMEChIO; peaKIiK yTIeBOAOPOJIHOTO pauKaia.
Jemoncrpauun. BzanmopeiictBue Hatpus ¢ 3TaHosioM. OKHCIIeHHE
sta”oja okcugom Meau (II). openue atanona. B3aumopeiicteue
TpeT-OyTHIIOBOTO CITUPTA C COISTHOM KucnoToi. MogodopmHas
peaxmms.

59

XUMHYECKHEC CBOMCTBA
crupToB. JlabopaTopHBIit
ombIT 5. CBoiicTBa
STHIIOBOTO CITUPTA.

Anxoromnsatel. ['maponus, ankunipoBaHue (CHHTE3 IPOCTHIX 3(QUPOB
o BuipsiMcony). IIpocThie 3uph Kak H30MepHI IPEeITbHBIX
OJTHOATOMHBIX criupToB. CpaBHEHHE

X QU3NICCKAX U XUMUIECKUX CBOWMCTB CO criupTaMu. Peakius
paclIeIIeHNs! MPOCTHIX (UPOB UOJAOBOAOPOIOM.

JladopaTopHblii onbIT 5. CBOICTBA STUIOBOTO CIUPTA

60

IIpakTrueckas
pabora Ne 3.
«Ilonyuyenue
OpoMdTaHaY.

ITonmy4yenne GpomdTaHa U3 ITaHOJIA 1 OPOMHUJIA HATPHUS.

61

MHOTrOaTOMHBIE CTIAPTHL.
JlabopaTopHEIif OTEIT 6.
CBolicTBa TIULEPUHA.

MHoroaToMHbI€ CIUPTHI. DTUJIEHTJIMKOJIb U TIIMUEPUH KaK
MpEeICTaBUTENHN NPEIeIbHbBIX MHOITOATOMHBIX CIIUPTOB, UX
(hm3nveckre M XUMHYECKHe CBoMcTBa. KadecTBeHHAs peaknus Ha
MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHUE IS

pacno3HaBaHUsl IIIMLEPUHA B COCTaBE KOCMETHUYECKUX CPECTB.
CuHTE3 TMOKCaHa U3 STWICHIIMKOJSA. TOKCHYHOCTD ATHIIEHTJIMKOJISL.
IIpakTuueckoe NpUMEHEHNE

STUJICHTJIUKOJIA U TJIMIEPpUHA.

JladopaTopHblii onbIT 6. CBOICTBA rIIMIIepUHA
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®enonel. JlabopaTopHbIit
ombIT 7. CBOlCTBA
(denona.

®enounel. CTpoeHKe, H30Mepus 1 HOMEHKIaTypa (eHonos. BzanmHoe
BJIMSTHHE aTOMOB B MoJieKyJie (eHosa. Dusnueckre 1 XUMHUECKHE
CBOICTBa (peHONA U KPE30JIOB.

KucnorHble cBOHCTBa ()EHOJIOB B CPABHEHUH CO CIIUPTAMHU: PEAKIINU
C HAaTpHEM, THPOKCHIOM HaTpusi. Peakiuu 3aMeleHus B
OCH30JIEHOM KOJIBIIE (TaloTeHHpoBaHue (OpoMUpoBaHHUE),
HuTpoBaHue). Okucnenne GeHonos. KauecTBeHHBIE peakuy Ha
¢enon. [omyuenue

(henona. [Ilpumenenue eHomna.

JlaGopaTtopHsiii onbIT 7. CBoiicTBa (heHONA

63

Pemenue 3amau
W BBITIOJTHEHHUE

Brimonnenue ynpaxkaeHuit mo teme «CupThl B (EHONBI», Ha
COCTaBJIEHUE YPaBHEHUHN peakliiii, COOTBETCTBYIOIIMX 3aJaHHBIM
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yIpakHEHUH 1o
Teme «CIupThI
1 (hEHOITBIY.

cxXeMaM, CoACpIKaAIUM HEU3BCCTHLIC BCIICCTBA. Pemenue 3ajgay.

64

KapbonunsHbie
COCIUHCHUS:
HOMEHKJIaTypa, H30MepHs,
peaKIyy IPUCOCTUHEHHS.

Kap6oHumnbHbIE coeTMHEHNA. ATBIETH/IB M KETOHBI. DIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHHUE

KapOOHMIIBHON TPYIIIBL, €€ TOJIIPHOCTD U MOJISIPHU3YEMOCTb.
Kraccudukamnms anpIernioB 1 KETOHOB.

CrpoeHue npeneNbHbIX albAeTHA0B. [ 'oMomornaeckuii psy,
HOMEHKJIaTypa, U30Mepus NpeAeNbHbIX anbaeruaos. CTpoeHue
MOJIEKYJIBI alleToHa. [ 'oMonoruueckuii psa,

HOMEHKJIaTypa U n3oMepus ketooB. O01mas hopmyna npeaeabHbIX
abAETHA0B U KeToHOB. Pu3ndeckue cBoiicTBa opmaibaeruia,
aneTaibJeruaa, anerona. [IoHsTHe 0 KeTO-€HONBHOM TayToMepUn
KapOOHMJIbHBIX COEMHEHNH. XUMUYECKUE CBONCTBA MPEJEIIbHBIX
AJIBAETHIOB U KETOHOB. Peakuny nprcoeanHeHUs BOJIbI, CIIUPTOB,
IIMaHOBOJIOPOAa U THApocynbduTa HaTpusi. CpaBHEHNE PEAKIIHOHHON
CIOCOOHOCTH aJIbICTUAOB M KETOHOB B PEAKIUAX MPUCOCTUHEHHS.

65

XUMHYECKHE CBOMCTBA H
METOIBI TIOTYIeHUS
KapOOpHMITEHBIX
COEIMHEHUH.
JlaGopaTopHbIit ONBIT 8.
CaoticTBa (opManuHa.

XuMu4geckne CBOHCTBa MPeeTbHBIX ATbJETHIOB H KETOHOB.
Peakunm 3aMemnieHnst aTOMOB BOJIOPOJA IIPH

0-YTIICPOTHOM aToOME Ha TaJoTeH.

[Mommmepusanus popmansaeruia u aneraibpaeruga. CHHTE3 CIUPTOB
B3aUMO/ICHCTBAEM KapOOHMIBHBIX

coequHeHuH ¢ peaktuBoM I'punbsapa. OxucieHre KapOOHUIBHBIX
coenuHeHu. OCOOCHHOCTH PEaKIIMy OKUCIEHUS alleTOHa.
CpaBHeHUE OKHCIEHUS allbJIETUIOB U

keToHOB. ['unpupoBanue. BoccranoBieHne kKapOOHUIBHBIX
COeIMHEHUH B cripThl. KauecTBeHHBIC peakH Ha allbACTHIHYIO
rpyminy (peaknus «cepeOpsTHOTO 3epKajay,

B3anMoieiicTBre ¢ ruapokcunom mean (I11)). OcobenHocTH
dhopmanpaeruna. [lomydeHre mpeaeabHBIX ANbICTHIOB: OKACICHUE
CIHUPTOB, THAPATALNS alleTIIICHa (peaKIns

Kyueposa), okucieHreM 3THIICHA KICIOPOIOM B IPUCYTCTBUU
xnopuna namwianus (I1). Tlomydyenne

aleTOHa OKUCIICHUEM TPOIaHoa-2 U pa3oKeHUEM KalbIIMeBOU WIIH
OGapueBoil coMM YKCYCHON KUCIIOTHI.

TokcHUHOCTH anbAeruoB. BaxkHeine npeacTaBuTeNu alnbAeru10B
1 KETOHOB: (hopMalbAerul, YKCYCHBIN allbJIETH/I, alleTOH U UX
MPAKTUYECKOE UCTIOIh30BAHUE.

Hdemoncrpanuu. OnpeneneHue aabIeru0B IPH TOMOIITH
Ka4eCTBEHHBIX peakunii. OKHUCIeHUE albJICTHIOB IEPMaHTaHATOM
KaJIws.

JlaGopaTtopHsiii onbIT 8. CBoiicTBa (popmaniHa.

66

10

[IpakTuueckas
pabota Ne 4.
«Ilonyuyenue
aleToHa»

HOJ’Iy‘ICHI/IC aleTOHa M3 aleTaTa KaJblUia U U3YyUCHHUE CTO CBOICTB.

67

11

KapOoHOBbIE KUCITOTHI.
JlaGopaTopHsIit OnbIT 9.
CaoiicTBa

YKCYCHOM KHMCJIOTBI.

Kap6onoBsie kucnotel. CTpoeHHEe MpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KucioT. Knaccudukanus, u3oMmepus 1 HOMEHKIaTypa
KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIBLHOMU Tpyribl. ['oMoornueckuii psi u oobmast popmyia
MpeJebHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Pu3ndeckue
CBOMCTBA NPEJETbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT Ha
pHUMepPe MYPAaBBUHON, YKCYCHOM, MPOMMOHOBOM, TaIbMUTUHOBOM 1
CTEapUHOBOH KHCIIOT. BogopoaHble CBsI3H, acconuanusi KapOOHOBBIX
KHUCJIOT. XUMHUYECKHE CBOUCTBA MPENENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KucioT. KuciorHsle

CBOMCTBA (U3MEHEHNE OKPACKU UHAMKATOPOB, PEAKLIUU C AKTUBHBIMU
MeTaJuIlaMH, OCHOBHBIMH OKCH/IaMH, OCHOBAaHHSAMH, COJISIMH).
W3menenne cuisl KapOOHOBBIX

KHCJIOT IIPH BBEJCHUHN TOHOPHBIX M aKIIENTOPHBIX 3aMECTUTENEH.
BsanmoneiicTBre KapOOHOBBIX

KHCJIOT CO CIIUPTaMH (peaKIfus dTepruduKanum), 00paTuMoCTh
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peakLnu, MEXaHU3M PEeaKIuu

stepudukanyn. ['amoreHupoBanue KapOOHOBBIX KHCIIOT B OOKOBYIO
renb. OCOOCHHOCTH XUMHYECKIX CBOHCTB MyPaBEUHOMN KUCIIOTHL.
[onmy4yenne npeneapbHBIX OJHOOC-

HOBHBIX KapOOHOBBIX KHCJIOT: OKHACIIEHUE aJbJICTUOB, OKACICHNE
TIEPBUYHBIX CIIUPTOB, OKUCIICHUE aJKAHOB ¥ aJKCHOB, THAPOIH30M
TEeMHUHAIBHBIX TPUTAIIOTEHHUIOB.

ITony4yeHne MypaBbUHON M YKCYCHOM KUCIIOT B MIPOMBIIIJIEHHOCTH.
IIpuMmeHeHre MypaBbUHOMI U

YKCYCHOM KUCIIOT. BrIcime npeenbHble KapOOHOBBIE KUCIOTHI.
JladopaTtopublii onbIT 9. CBoOlicTBa

YKCYCHOM KHCJIOTBHI.

68 12 [MpakTHyeckas [MonyueHne yKCyCHOM KUCIIOTHI  N3yYEHUE €€ CBOWCTB.
pabora Ne 5.
«Ilonyuyenue
YKCYCHOH KHCJIO-
THI ¥ U3yUCHUE €€
CBOMCTBY.
69 13 OyHKIIMOHATEHBIE OYHKIIMOHANBHBIC IPOU3BOIHBIC KAPOOHOBBIX KHCIIOT.
TIPOU3BOIHBIE XOpaHruAPUABI U aHTUAPHIB! KApOOHOBBIX KHCIIOT: IIOJIyYCHHUE,
KapOOHOBBIX KHCIIOT. rugponus. [lomyuenne cioxHBIX 3UPOB ¢ UCHOIB30BaHUEM
Jla6oparopusrii onbIT 10. | XJIOpaHTUAPHUIOB M aHTHIPUIOB KHUCIIOT.
Conu kapOOHOBBIX Croxuble 3¢upbl. CTpoeHHE, HOMEHKIIATYpa ¥ H30MEPUs CI0XKHBIX
KHCJIOT. a¢upoB. CioxHbIe 3GUPBI KAK U30MEPbI KAPOOHOBBIX KUCIIOT
(mexxknaccoBas uzomepusi). Cpas-
HeHHEe (PU3UYECKUX CBOWCTB M PEAKIIMOHHOM CITIOCOOHOCTH CIIOKHBIX
3(hHUPOB ¥ N30MEPHBIX UM KapOOHOBBIX KUCIOT. [ MAPONN3 CIIOKHBIX
3¢upoB. CrIocoObI MOTyYeHUS CIOXKHBIX 3(pHUPOB: dTepuduKanms
KapOOHOBBIX
KHUCJIOT, al[MJIMPOBaHNE CITUPTOB M aJIKOTOJISATOB
rajJoreHaHruApUIaMH ¥ aHTHAPHIAMHE, AIKWINPOBAHHIE
KapOoKcHIaT-noHoB. [IpuMeHeHne cI0XXHbIX 3QUPOB B MUIIEBOH 1
nap(proMepHON POMBIIIIEHHOCTH.
Amupl KapOOHOBBIX KHCJIOT: MOJIyYeHHE M CBOMCTBA Ha MpUMepe
areramuia. Cosii KapOOHOBBIX KUCIIOT, HX
TEPMHYECKOE Pa3JIoKEeHHE B IPUCYTCTBUH 1eoun. CuHTe3
KapOOHHJIbHBIX COCAMHEHUH Pa3IoKEHHEM KallbIIUEBBIX CONEH
KapOOHOBBIX KHCJIOT.
JlaGopaTtopusiii onbIT 10. Conn kKapOOHOBBIX KHCIIOT
70 14 [pakTuueckas CuHTe3 dTHIaeTara.
pabota Ne 6.
«CuHTes sTHIare-
TaTay.
71 15 Muoroobpasue HenpenenpHble 1 apoMaTHYECKUE KHCIOTBI: 0COOCHHOCTH UX
KapOOHOBBIX KHCIIOT. CTpOCHUS U CBOMCTB. [IpiMeHeHre OeH30iHOM KUCIOTHL. Bricime
Herpe/ebHbIe KapOOHOBBIE KUCIIOTHI.
JIByXOCHOBHBIE KApOOHOBBIE KUCIIOTHI: OOLIME CIIOCOOBI MOTY4YEHHS,
0COOEHHOCTH XUMHYECKHUX CBOMCTB. [1]aBesieBast 1 MaJIOHOBAs
KHCJIOTa KaK MPEeICTABUTEIH
JUKapOOHOBBIX KUCIOT. ApoMaTH4eckue TuKapOOHOBBIE
kuciotsl (dranesast, nzodranesas u repedTaneBas KUCIOTHI).
[TonsiTHE O THAPOKCHKAPOOHOBBIX KUCIIOTaX M UX MPEJCTABUTEIAX
MOJIOYHOH, TAMOHHOM, SI0JI0YHON U
BUHHOW KHCJIOTax. 3HaUCHHE ¥ NPUMEHEHHEe KapOOHOBBIX KHCIIOT.
72 16 Pemenue 3anau BrimonHenue ynpaxseHuit mo teme «KapOoHOBBIE KHCIIOTBI», HA
U BBIIIOJIHEHUE COCTaBJIEHUE YPABHEHNH pEaKLUi,
yIpaxHEHUH COOTBETCTBYIOIINX 33laHHBIM CXEMaM, COJIep KallliM HEeH3BECTHbIC
o Teme «KapOoHOBBIE BelecTBa. Pemmenue 3anay,
KHCJIOTBD». BBIBOJI MOJIEKYJISIPHO#H (hOPMYJIbI KAPOOHOBBIX KUCIIOT.
CocraBlieHHE CXeM CHHTE3a 3aJIaHHBIX COSAMHEHUH
73 17 O6006maromuit 3amaHus 0 COCTABIICHUIO YPAaBHEHHUH PEeaKLUil ¢ yyacTHeM
YPOK KHCJIOPOJICOJEPKAIMX OPraHUYECKUX COEAMHEHUH; peaklnii,
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o teme «Kucnopon
colieprKanie
OpraHnYecKHe
COCTMHEHUS.

WTIOCTPUPYIOIINX T€HETUUECKYIO CBSI3b
Mexay HuMH. CocTaBiieHHE YpaBHEHHH TI0 3aJaHHBIM CXeMaM
MpeBpaIieHui.

74

18

KouTponbHas
pabota Ne 3 o
teMe «Kucnopon-
coJeprKalie
OpraHu4ecKue
COETUHEHUS.

KonTpons 3Hanumii no reme «Kucnopoacoaepskaiiye opraHu4ecKue
COCAMHEHUS

Tema 5 «A30- u

cepocoep:Kalue COeHHEHU» 5 YyacoB

75

AMMUHEL

Awmmunsbl. Knaccugukanust 1o TuIry yriieBoaopoIHOTO pajuKaia 1
YHCIy aMUHOTPYII B MOJIEKYJI€,

HOMEHKJIaTypa, U30Mepusl aMUHOB. [lepBUUHBIE, BTOPUYHBIE U
TPETUYHbIE aMHHBL. DJIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHUE NpeAeTIbHBIX aMUHOB. DU3HuecKue
CBOMCTBa aMMHOB. AMHHBI KaK OPTraHU4EeCKUE OCHOBAHMSI: PEAKLIUU C
BOJIOH, kucioramMu. Conu ankmi-aMMOHHUS. Peakuus ropeHus
aMUHOB. AJIKWIMPOBAaHUE U aLMIMPOBaHUE aMUHOB. Peakiuun
aMUHOB C a30TUCTON Kuca0To. [lonydeHre MUHOB aKUIMPOBAHUEM
aMMHUaKa

1 BOCCTAHOBJIEHHEM HUTPOIIPOU3BOAHBIX YIJICBOJOPOIOB, U3
cnuproB. [IpuMeHeHne aMMHOB B (papMarieBTHUECKOi
MPOMBIIIJICHHOCTH.

Jemoncrpauun. OCHOBHBIE CBOHCTBA AMUHOB

76

ApoMaTuiecKue aMUHBI.

Apomatuyeckre aMUHbI. AHWIMH KaK MPeICTaBUTENb
apoMaTHYecKux aMUHOB. CTpOoeHHe aHUIMHA.

B3auMHoe BiIMsgHUE TPYII aTOMOB B MOJICKYJIe aHWIMHA. BrusHue
3aMeCTHTENICH B apOMaTHIECKOM

sIpe Ha KUCJIOTHBIC U OCHOBHEIC CBOMCTBA apriIaMIHOB. [IpryiHbL
ocnalJIeHnsT OCHOBHBIX CBOMCTB aHWIIMHA B CPABHEHUH C aMHHAMH
MPeeTBFHOTO psAaa. XUMHICCKIE

CBOWCTBa aHWJIMHA: OCHOBHBIC CBOWCTBA (B3aUMOJICHCTBHE C
KHCJIOTAMH); PEAKINH 3aMeIIeHIs] B apOMAaTHIECKOE AP0
(ranorenupoBaHue (B3aMMOACHCTBHIE C OPOMHOM BOJIOH),
HUTpOBaHUE (B3aUMOJIefiCTBHE C a30THOM KHCIIO-

TOM), CyJIb(UPOBAHKE); OKHCIICHHE; AIKWIUPOBAaHHUE U allUJIMPOBAHUE
o aToMy a3ota). [lomydenne anunuHa (peakus 3UHUHA). AHUINH
KaK CBIpbE JUIA IPOM3BOJICTBA AHMJIMHOBBIX KpacuTene. CHHTE3BI Ha
OCHOBE aHWJINHA.

Jemoncrpanuu. KadecTBeHHbIC peaKIUU Ha aHUIINH. AHHIIMHOBBIC
KpacHTeNn

77

reTepOHI/IKHI/I‘IGCKI/Ie
COCOAUHCHUA.

Ierepormkier. @ypaH v TUPPOIT KaK MPEJCTABUTENHN MATHIICHHBIX
retepoukiIoB. [Ipupoaa apoMaTHYHOCTH MATHYWICHHBIX
TeTePOLUKIIOB. DIEKTPOHHOE CTPOCHHE

MOJICKYJIBI ITUPPOJIA, APOMATHUCCKIH XapaKTep MOJICKYIIBL.
KucnotHeie cBoiicTBa muppoda.

Jemoncrpauuun. OOpasiipl reTepOIMKINIECKUX COSTMHEHUN.

78

IIecTuunenHrie
TeTEePOLUKIIBI.

[IupuauH Kak npeacTaBUTENb IECTUUIICHHBIX IeTEPOLIMKIIOB.
DNEeKTPOHHOE CTPOCHUE MOJIEKYJIbI MUPUANHA, APOMATHIECCKHMA
xapaktep MoJeKkynsl. OCHOBHBIEC CBOICTBA MUpUANHA. Paznuyne B
MPOSIBJIEHUU OCHOBHBIX CBOMCTB MUPPOJIa U MUPUIUHA.

Peaxnuu nupuanHa: 31eKTpoUIbHOE 3aMelIeHIe, THAPUPOBAHUE,
3aMelIeHUE aTOMOB BOJIOPO/a B

0-TI0JIOKEHUH Ha THAPOKcorpynny. [IMKOIMHBI U UX OKUCIICHUE.
Kero-eHonbHas Tayromepust

o-rugpokcunpuanHa. [Ipencrapnenne 06 IMUIa30IIe, MATICPUINHE,
MIAPUMHUJIMHE, HUKOTUHE, aTPONMHE, IypUHE, IyPUHOBBIX 1
NAPUMHUIMHOBBIX OCHOBAHHUSIX.

79

O6o0maroiee
ITOBTOPEHHE I10
TEME «A30T- 1

3aaHus O COCTABJIEHUIO YPABHEHUH peaKlMii ¢ yyacTHUEM a30T- U
cepocojiepKaluX OpraHUYECKUX COeTMHEHUH; peaKuid,
WUTIOCTPUPYIOIIHUX T€HETHUYECKYIO CBSI3b
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cepocoepKalre
OpraHu4ecKue
BEIIIECTBAY.

Mexay HuMH. CocTaBjieHHE YPaBHEHUN 10 3alaHHBIM CXeMaM
MpeBpaIieHu.

Tema 6 «buojornuyeckn aKTHBHBIE BellecTBa» 16 yacoB

80 OOm1ast xapakTepuCcTHKa Ob6mas popmyna yrneBogos. Kimaccudukamnus yrieBogoB. MoHo-,
YTJIEBOJIOB. onuro- 1 nosmcaxapupl. [lppumenerne u Onosornaeckas poib
yrieBogoB. OKHCICHHE YTIEBOI0OB — HCTOYHHK YHEPTUH
JKUBBIX OPTaHU3MOB.
81 Crpoenne Om3nyuecKue CBOMCTBAa M HAXOXKCHHE YTIIEBOIOB B pHUpoze (Ha
MOHOCaXapHI0B: TIpUMepe TIFOKO3BI U (PPYKTO3HI).
JIMHEHHBIC U CTPYKTYpHBIE | JIMHelHast ¥ nuKinueckas (pOpMBI INIFOKO3bI U PPYKTO3bL. [Tupanosul
(bopMyIBL. u ghyparnosvr. opmynsl Guniepa n Xeyopca. [lonsatue o Tayromepun
JlaGopaTopHBbIii ONBIT KaK BHJIE N30MEPHUHU MEXAY LUKINYECKON U JIMHEHHOH hopMamu.
11. CgoiictBa OpykTo3a Kak u3oMep IoKo3bl. Pubdosa u nesokcuprbosa.
TJIFOKO3BI. JemoncTpanuu. PactBopuMocTh
YTJIE€BOIOB B BOJIE U 3TAHOJE.
JlaGopaTtopusiii onbIT 11. CBoiicTBa
TJIFOKO3bI
82 XuMI4decKue cBoiicTBa XuMHugecKkne cBOMCTBA TIFOKO3BI: OKHUCICHNE XIIOPHOW M OpOMHON
MOHOCaXapH/IOB. BOJIOH, OKHCJICHHIE a30THOH KUCIIOTOH, BOCCTAHOBIICHUE B
JlabopaTopHbIii ONIBIT HIECTUATOMHBIN CIUPT, ayuUIUposanue, aikuiuposarue,
11. CgoiictBa M30MepHU3anysl, KAUeCTBEHHBIC PEAKINH Ha TIIFOKO3Y
TJIFOKO3BI. (3KcTIepUMeHTaIbHBIC 10Ka3aTeIbCTBA HATMUNS ajlbICTHIHON U
CHHUPTOBBIX TPYII B IIIOKO3€E),
CIHPTOBOE U MOJIOYHOKHCIIOE OpoXKeHHe. | TUKO3UAHBIN THAPOKCHIL,
ero crierpduueckue coictsa. [lorstue o rauko3uaax. [loustue o
ITIIOKO3UAAX, UX HAXOXKICHUU
B npupoae. IlonydeHue riiroKo3bl.
Jladopartopunlii onbIT 11. CBoiicTBa
TJIIOKO3bI
83 Jucaxapusl. [Jucaxapunel. Caxaposa Kak MpeJCTaBUTENIb HEBOCCTAHABINBAIOIINX
nmucaxapunos. CtpoeHue,
(hu3mUecKre 1 XUMHIECKHE CBOWCTBA caxapo3bl. [ uaponms
mucaxapunos. [lomyuenne caxapa u3
caxapHoii cBexubl. [IpuMeHeHne caxaposbl
84 [Monmcaxapusl. IMonmcaxapunsl. Kpaxmai, TIMKOTeH 1 IeJUIon03a Kak
JlaGopaTopHBbIii ONBIT 6uonorndeckue nonuMepsl. Kpaxman kak
12. Onpenenenue CMeCh aMUJIO3bI U aMUJIOTIEKTHHA, er0 (PU3MYECKHE CBOWCTBA.
KpaxMaila B IpONyKTax XUMHYECKUE CBOMCTBA Kpaxmaa:
MTUTAHUS. THIPOJIN3, KAaUeCTBEHHAs PEaKIUsi ¢ HOJIOM U €€ TIPUMEHEHHUE IS
oOHapy keHHsI KpaxMana B IpoIyKTax nutanus. Llemntonoza:
CTpOeHHE U (PU3HUYECKNE CBOWCTBA.
XUMHUYeCKHe CBOWCTBA IIEJUII0JIO3bI: THAPOIIN3, 00pa30oBaHHe
CJIOKHBIX 3¢upoB. [IprMeHeHne Kpaxmaa 1 HeJUTI0N03H.
[TpakTHyeckoe 3HaUCHHE MTOJINCAXAPUIOB.
JlaGopaTtopHblii onbIT. OnpeeneHne Kpaxmaia B IPOAYKTax
TTUTaHHS.
85 [paktraeckas padora Ne7 | [IpuroroBieHue KpaxMalbHOTO KielicTepa. KauecTBeHHas peakius
«'maponu3 kpaxmanay. Ha KpaxMmaJi. ['maponus kpaxmaia B KUCIIOH cpejie P KUIITICHUH
pacTBopa. DKCIEePUMEHTAIFHOE OATBEP)KICHUE PEaKIH IHIPOIN3a
Kpaxmajia
86 Pewenue 3anay u BeinonHenye ynpakxHeHUH 1Mo Teme
BBIIIOJIHEHUE YIPAKHEHUN | «YTIEBOIBI», HA COCTABICHUE YPABHEHUN PEAKLIUM,
0 TEME «YTIIEBOABD. COOTBETCTBYIOIINX 33JaHHBIM CXEMaM, COJEPIKAIIIM HEH3BECTHBIC
BemiecTBa. Pemenue 3amaa
87 Kupser u macna. JXKupsI Kak c0XKHBIE H(GHUPHI TTUIEPHHA U BRICIINX KapOOHOBBIX

JlaGopaTopHBIi ONBIT
13. XKupsr u ux
CaoiicTBa.

KHUCIOT. PacTuTeNbHbIE U )KUBOTHBIE XKUPBI, UX cocTaB. Ousndeckue
CBOMCTBa JKUPOB. XUMUUECKHE

CBOICTBa JKUPOB: THAPUPOBaHUE, OKUCIeHHe. [ uaponu3 win
OMBUICHHE XKHPOB KaK CIIOCO0 MPOMBIIIIICHHOTO OTYYEeHHUs COIeh
BBICIIMX KapOOHOBEIX KUCIOT. [ MaporeHu3aIus Kupos.
[IpuMeHeHue KUpOB.
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Mpiia KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MoroIue cBoicTBa
MBIJIa.

JladopaTopHblii onbIT. JKupsl 1 X

CBOMCTBa

88 9 AMUHOKHUCIIOTHI. CocraB, CTpoeHHE 1 HOMEHKJIATypa aMHHOKHUCIIOT. | OMOITornaeckuit
PpsiI IpEEbHBIX AMUHOKHCIIOT.
H3zomepus npedenvubix amunoxuciom. Onmuueckas uzomepust.
®u3nyecKkue CBOWCTBA MPEIEIbHBIX
AMHUHOKUCIOT. OCHO8HblE AMUHOKUCTIOMUL,
obpaszyrowue denku. CiocoObl MOTYYCHUS AMUHOKHCIIOT.
AMMHOKHCIIOTHI Kak aM(OTEpHBIE OpPraHNYEeCKHUE COCTMHEHHS,
PaBHOBECHSI B paCTBOpPax aMHHOKHCIIOT.
CBoIiCTBa aMMHOKHUCIIOT: KUCJIOTHBIE U OCHOBHBIE CBOWCTBA;
alMIMPOBaHUE aMHHOTPYIIIBI; STepUpH-
KallMs; peakluy C a30TUCTON KucaoToi. KauecTBeHHBIE peakiuy Ha
AMHHOKHCIIOTBI C THAPOKCHAOM
menu (I), Huneuopurom, 2,4 -ounumpogmopbenzonom.
Crnennduyeckne KaueCTBEHHBIC PEaKINU Ha apPOMATHYECKHE U
TeTePONMKINIECKIE aMUHOKHUCIIOTHI C KOHIICHTPUPOBAHHON a30THON
KHCIIOTOH, Ha IucTerH ¢ aneratoM cBuHIa (II). bruonormueckoe
3Ha4YEHHE 0-aMUHOKUCIOT. O0JIaCTH NPUMEHEHUS! AMUHOKHCIIOT.
Jdemoncrpamuu. O0pa3ibl aMUHOKHCIIOT.
89 10 IlenTuns. Ilentunpl, ux ctpoenue. [lenTunHas cBa3b. AMUIHBIN XapaKkTep
nenTtHIHo# cBsi3u. CuHTe3 nenTuaoB. [ Maposnu3 nenTHIoB.
90 11 Benku. JlabopaTtopHbIii Benku kak npupogHbie Onomnonumepsl. CocTaB ¥ CTPOCHUE OCIIKOB.
onbIT 14. [IBeTHBIE [TepBudHas CTpyKTypa OENKOB.
peaxuuu OeJKoB. XUMHUYECKUE METOJIbl YCTaHOBJICHHS aMHMHOKHCIIOTHOT'O COCTaBa
ocie1oBaTeNbHOCTH. PepMEHTATHBHBINA THAPOJIN3 OCIIKOB.
Bropuunas cTpykTypa 0enKoB: a-Cupaib, B-cTpykTypa. TpeTnaHas
W YeTBEPTUYHAS CTPYKTypa OenkoB. JnucynbhuaHsie MOCTHKH U
WOHHBIC U
BaH-JIep-BaallbCOBHI (THAPOPOOHEIC) B3aUMOICHCTBIA. XUMUIECKUE
CBOHCTBa OEIIKOB: THAPOIIN3,
JIeHaTypalysl, Ka4YeCTBeHHbIE (I[BETHBIC) PEaKknuy Ha OEIIKH.
buonornueckue GyHKIMN OSITKOB.
JladopaTopublii onbIT 12. [[BeTHBIC
peakuuu 6EIKOoB.
91 12 CrtpykTypa HykiIenHoBbIX | Hykneunosbie kucioTsl. Hykneosuasl. Hykneotunbsl. HykiaenHoBbie
KHUCIIOT. KUCJIOTBI KaK MpUpoiHble nojumMepsl. COCTaB M CTpOeHUE
HykinenHoBBIX kucioT (JJHK u PHK). 'maponn3 HykIeHHOBBIX
KHCJIOT.
92 13 Bronornueckas pons Poutb HyKJIEMHOBBIX KHCIJIOT B JKU3HEEATEILHOCTH OPTaHM3MOB.
HYKJIEMHOBBIX KHCJIOT. Oyukiuu JIHK n PHK. KomnnementapHocts. ['eHeTHueckuii Ko,
93 14 [pakTuueckas Pemenne kaueCTBEHHBIX 3a/1a4 HA pacIIO3HABaHHE
pabora Ne 8. KHCJIOPOACOIEP)KAIINX OPTaHUIECKUX COSAMHEHHUH.
«UneHTnduKams
OpraHUYeCcKnX
BEIIECTBY.
94 15 Oo6o0mmaroiee 3ajiaHusl 0 COCTABJICHHIO YPaBHEHHUH peakiuii ¢ yuacTuem
MIOBTOPEHHE 110 a30TCOZIePIKAIMX U OUOJIOTUYECKH
TeMaM «A30Tco- aKTHBHBIX OpraHndeckux BemiectB. CocraBiieHHEe ypaBHEHUIT 1O
JiepIKalme u 3aJJaHHBIM CXE€MaM IpEeBPaICHU.
OMOJIOTHYECKH PacueTsl 1o xumudeckuM GopMynam BEUIECTB U YPaBHEHUSIM
AKTHBHBIE OpraHu- XUMHUYECKHX PEaAKIH.
YECKHE BEIIECTBAY.
95 16 KonTtponbHas KoHTpomb 3HaHMH 110 TeMe «A30TcoAepIKalue 1 OMOJIOrHIEeCKH
pabora Ne 4 o AKTHBHBIC OPIaHUYECKHE BELIECTBAY.

TeMe «A3oTcoaep-
JKarrie u Onoio-
THYECKU AKTUBHBIC
OpraHUYeCKHe
BEIIIECTBAY.
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Tema 7 «BbIcOKOMOJIEKYJISIPHBIE CO¢ITHHEHUS» 6 YacoB

96 [Monaumepsr. OCHOBHBIE TIOHSATHSI BEICOKOMOJIEKYJISIPHBIX COSTUHEHHUI: MOHOMED,
MOJNMEp, CTPYKTYPHOE 3BE€HO, CTETIeHb nonnmepusanui. OCHOBHbIE
CHOCOOBI OTYYICHUS
BBICOKOMOJICKYJISIPHBIX COCIMHEHHN: PEaKuy MOJINMEPU3aIiN 1
nonmukonaeHcanuu. Conomumepu3zanus. CTpoeHHE U CTPYKTypa
MOTMMEPOB. 3aBHCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOCHHUS MOJICKYTT
97 [omumepnsie MaTepuansl. | Kiaccudukanus moauMepoB: IIaCTMACCH (TDIACTHKH ), YIIACTOMEPEI
[Tmactmacchl. (kxay4dykwu), BOIOKHA, KOMIIO3UTHL. COBpEMEHHBIE TNIACTMACCHI
(mmactukn) (MOJIUITUIICH, MONUIIPONUIICH, TOJTUCTHPOIL,
MOJMBUHWIXJIOPH], (TOPOILIACT, HONUAITHIICHTEpe(TAIAT, AKPHII-
OyTaaueH-CTUPONIBLHBIH TUIACTUK, oJuKapOoHater). TepmortacTiy-
HBIE U TEPMOPEAKTUBHBIE TIOJINMEPHI.
®denondopmanbaernansie cMoibl. KoMIO3nTHEIE MaTepralbl.
[TepcrieKTHBBI UCTIOJIB30BAHHSI KOMIIO-
3UTHBIX MAaTEPHAJIOB. YTIICIUIACTUKU
98 IMommmepHsle Matepuansl. | BonokHa, nx knaccudukarnys. [IpupoaHsie 1 XUMHIECKHE BOJIOKHA.
Bomnokna. JIaboparopusiii | MlckyccTBeHHBIE M CHHTETHYE-
omeIT 15. OTHOIIEHNE ckue BoJoKHa. [ToHATHE 0 BUCKO3€ alleTaTHOM BOJIOKHE.
CHHTETHYECKUX BOJIOKOH K | [TonmmadupHbIe 1 TOMIMaMuHbIE BOJIOKHA, UX
pacTBOpaM KHCIOT U cTpoeHue, cBoicTBa. [IpakTHuecKoe NCIoIb30BaHIE BOJIOKOH.
LIEJIOYEH. Onacromepsl. [IpuponHslil u
CHUHTETHYECKUH KayuyK. Pe3una v 200HuUT. [IprMeHeHne NOIUMEpOB.
CunreTnyeckue rieHKH. MemOpansl. HoBble TexHONIOTHI
JTaJIbHEHIIIeTO COBEPIIIEHCTBOBAHUS MTOJTH-
MEpPHBIX MaTepHaJOB.
Jemoncrpanmun. O0pa3is! 1acTHKoB. KoJteKuus BOJIOKOH.
IMTonnkoHAEHCAINS STHICHTIIKOIS C
TepedTareBoi KHCIOTOMH.
JladopaTtopHblii onbIT 13. OTHOLLIEHUE CHHTETUYECKUX BOJIOKOH K
pacTBOpaM KHCIOT U HIET0YeH
99 [MpakTHdeckas Permenne skcneprMeHTANBHBIX 33124 Ha PAcIO3HaBaHHE IIacTMAcC.
pabota Ne 9.
«Pacmo3HaBaHue
ITaCTMAcC».
100 [IpaxTuyeckas Pemenue sxcrepuMeHTaNbHBIX 33124 HA paCllO3HAaBaHHE BOJIOKOH.
pabora Ne 10.
«Pacno3HaBanue
BOJIOKOH.
101 Ob6obmraroiee O06o01aro1Iee MOBTOPEHHUE 110 KYPCY
IIOBTOPEHHE 0 KypCy «OpraHuyeckast XUMHsD»
«Opranuueckas XuMHs».
Pe3epBHble yachl
102 PesepBHbIc yackl Ha

MPOBEJICHUE
BHYTPHIIKOJIBHOTO
KOHTPOJISI,
0OIIEIKOIEHOE
MOTPy>KEHUE U
KOPPEKLMIO 3HaHUI
yUaIIUXCS.
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KanengapHo-temaTudeckoe mJiaHMPOBaHUE YPOKOB XMMHUH, YIJIy0JIeHHbIH YypoBeHb, 11
KJace, 3 yaca B Heaeo, Bcero 102 yaca

Ne TI/TT | Tema ypoxka OcCHOBHOE COJIepKaHUE 110 TeMaM XapaKTepHUCTUKa OCHOBHBIX BUJIOB
JEeATEIBHOCTH YICHHUKA
(Ha ypoBHE y4eOHBIX JCHCTBHIN)
Tema «Hemeraiuib» 31 yac
1 Knaccudukarus Knaccugukamnms HeopraHHIECKUX KnaccupumupoBats HeopraHudecKue

MPOCTHIX BEIIECTB. | BELIECTB. DJIEMEHTHI METAJUIBI BEIIECTBA.

Bonopoxa. U HEMETAJUIbI U UX TO0JO0XKEHUE B O0001aTh 3HAHUS U JIeNATh BBIBOJIBI O
Ilepruonuueckoii cucreme. 3aKOHOMEPHOCTSAX U3MEHEHHUH CBOMCTB
bnaroponHsie (MHEPTHBIE) Ta3bI. HEMETaJJIOB B EpUOJaX U rpymmnax
OO61ast xapakTepucTUKa 1eMeHToB | Ileproaudeckoil CUCTEMBI.
rmaBHOU noarpynmsl VIII rpymmer. | XapakTepu3oBarts o0mue cBoiicTa
OCo0eHHOCTH XUMUIECKUX OmaropoIHBIX (MHEPTHBIX) Ta30B.
cBoiicTB. [Ipumenenue IIporHosupoBaTk CBOMCTBAa BOJOPOIA U
6maropoaHbIX Ta30B. Bogopon. €ro COeANHEHUH Ha OCHOBE 3HAHHUH O
[Monyuenne, pusmyeckne u [eproandeckom 3aKoHe.

XMMHUYECKHE CBOICTBA (peaKuu XapakTepHu30BaTh HAX0XKICHUE
C MeTalJIaMH U HeMeTaJlIaMH, B IIPUPOJIE, CBOICTBA, OMOJIOTHUECKYIO
BOCCTaHOBJICHHE OKCHIOB U COJICH). | poiib U 001acTH IPUMEHEHHS BOJIOPOJIa.
I'mppunel. TonaMBHBIE 3JIEMEHTHI. HaOmronates 1 onuchIBaThH
Hemoncrpanuu. I'operue Bogopoja | IEMOHCTPUPYEMBIE OIBITHI

2 lanorensr I"anorensl. OOIIas xapakTepucTuka | XapakTepHU30BaTh O0IIHE CBOICTBA
9JIEMEHTOB IJIaBHOM MOArPYIIIIB 31eMeHTOB VII rpynmnsl riaBHOM
VII rpynmel. @u3ndeckue cBoicTBa | moArpynnbsl. OOBACHATH 3aBUCUMOCTh
MPOCTHIX BEUIECTB. CBOMCTB BEIIECTB OT UX COCTaBa U
3aKOHOMEPHOCTH U3MECHEHHS ctpoeHns. O6001maTh 3HAaHKS U AETaTh
OKHCJINTEIBHOW aKTHBHOCTH BBIBOJIBI O 3aKOHOMEPHOCTAX N3MEHEHUH
raJloreHOB B COOTBETCTBUH C HX CBOMCTB raJioreHoB. [IporHo3upoBaTh
TMIOJIO’KCHUEM B TIEPHOIUIECKOM CBOMCTBA HEM3YUYECHHBIX 3JIEMEHTOB U UX
Tabsuie. ['aoreHoBo10pOIbI — COEJMHEHUH Ha OCHOBE 3HAHUU O
MOJIy4eHUe, KUCIOTHBIE U [lepronndeckom 3aKoHe.
BOCCTAHOBHTEJIFHBIE CBOMCTBA. OOBACHATH B3aHMOCBSA3H MEXTY
I"amorenoBonopoIHI, HAXOKACHUEM B IIPUPOJIEC, CBOUCTBAMH,
raJIOT€HOBOJOPOIHbIE KHCIIOTHI U OMOJIOTHYECKOH POIIBIO U 00JIACTIMH
ux coiu. ITopsiox BEITECHEHHS NPUMEHEHHUS U3y4aeMbIX BEIIECTB
rajloreHOB U3 PacTBOPOB
raJoreHH/JI0B

3 Xop. XJ10p — MOJIYyYEHHE B OOBACHATH 3aBUCUMOCTH CBOMCTB XJIOpa

JlaGopaTopHbIii MPOMBIIICHHOCTH ¥ 1a00paTopuy, | oT ero crpoeHus. OOBSICHATE B3aUMOCBSA3H

onmIT 1. peakuy ¢ MeTauIaMu 1 MEXIy HaXOK/IEHHEM B MIPUPOJIEL,

ITonyuenue xyopa HeMeTaiiamu. Bzaumoneicteue CBOWCTBaMH, OMOJIOTHYECKON POJIBIO U

Y U3y4YCHHE €T0 XJIOpa C BOJIOW M PaCTBOPaMH o0JiacTsIMM IPUMEHEHUS XJIOpa.

CBOICTB. niesiouei. IlenHoi MmexaHusm XapaKTepHu30BaTh IPOMBIIIIJIEHHbIE U
peaxIMy B3auMOJCHCTBUS XJI0pa ¢ | JJabopaTOpHBIE CIIOCOOBI MOTyYSHHUS
BogopooM. O6e33apakrBaHue xyiopa. MiccenoBaTh CBOWCTBA U3ydaeMbIX
MUTHEBOU BOJIBI XJIOpOM. XpaHeHHe | BemlecTB. Habmrogath qeMoHCTpUpyeMbIe
1 TPAHCIIOPTHPOBKA XJIOPA. 1 CAMOCTOSITETIFHO TIPOBOANMBIE OTIBITHI.
Jemoncrparuu. [Tomyuenune xnopa | HabGirogare XuMUYecKue peakiiuu |
(ombIT B MpoOHpKe). OMHUCBIBATh UX C IOMOIIBIO PYCCKOTO
JlaGopaTopHblii onbIT 1. sI3bIKa U s13bIKa xuMuK. CobimonaTh
[Monyuenne xyiopa 1 M3y4eHHE €r0 | IpaBHiIa U MpUEMbl Oe301acHON paboThI ¢
CBOWCTB XMMHYECKH MU BELIECTBAMU U

71a00paTOPHBIM 000pYI0BaHUEM
4 Kucnopoansie Kucnoponnsie coenunenus xiopa. | XapakTepH30BaTh CBONCTBA KUCIOPOIHBIX

COCIMHECHUA XJIopa.

JlaGopaTopHbIii

FI/IHOXJ'lOpI/ITH, XJIOpaThl 1
TICPXJIOPAThl KaK TUITMYHBIC

coenuHeHH xopa. ConocTaBisiTh
XUMHUYECKHE CBOMCTBA KHCJIOPOJHBIX
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onbIT 2. CBOlicTBa

OKHCJIUTCIIN. ﬂeMOHCTpaHI/II/I.

COC/IMHEHUH XJI0pa ¢ 00JIacTsIMH

XJIOPCOAEPIKAITUX OKHCITUTENbHBIE CBOHCTBA npuMenenus. VMccienosars cBoiicTBa
oTOenuBaTeieH. pacTBOpa TUIOXJIOPUTA HATPHSL. n3ydaeMmsbIx BemecTB. Habmronats
JlabopaTopHbIii onbIT 2. JIEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO
CBOHCTBa XJIOPCOAEPIKAIIIX IIpoBOANMBIE ONBITHL. Habmronate
otOenmBaTeIeh XMMHUYECKHE PEaKINH 1 OIHCHIBATh UX C
TIOMOIIIBIO POIHOTO A3bIKA U SA3bIKA XHUMHH.
Colutonath MmpaBuiia v IPHUEMBI
6e301acHoi paboThl ¢ XUMUYECKUMHU
BEIIECTBaMH U J1a0OpaTOPHBIM
000pyI0BaHUEM
XI10pOBOJOPOA. XI10poBOIOPOA — IOJIyYEHHUE, OOBSICHATD 3aBUCUMOCTD CBOICTB BELIECTB

CousiHast KUCIIOTA.

KHCJIOTHBIC 1 BOCCTAHOBUTCIBHBIC
cBoiictBa. CojsiHas KMCJIOTa U €€
comu. KauecTtBennbie peakouun Ha
TaJJOr€HUI-UOHBI

OT UX COCTaBa U CTPOCHUSI.
IIporso3upoBaTh CBOICTBa COEAMHEHUI
Ha OCHOBE 3HaHu# o [leproauueckom
3aKOHE. XapaKTepu30BaTh CBOICTBA
XJIOPOBOAOPOJA U COJITHOM KUCIIOTHI.
ComocTaBnsATh XUMHICCKIE CBOMCTBA
XJIOPOBOAOPOJA U COJITHOM KUCIIOTBI C
00acTIMH MTPUMEHCHHS.
XapaxkTepu3oBaTh MIPOMBIILIIEHHBIE U
71a00paTOPHBIC CIIOCOOBI TOTYICHUS
COJISTHOM KUCJIOTBI

®dTop, 6poM, o U
HX COCIUHEHUS.
JlaGopaTopHbIii
onbIT 3. CBoOiicTBa
Opoma, roma u ux
coJiei .

Pusnyeckue CBOWCTBA IIPOCTHIX
BerecTB. OCOOEHHOCTH XUMUU
¢dropa, 6poma u roxa.
KagecTBeHHast peaknns Ha HOI.
[TpuMeHeHME TATOTEHOB U HX
BaXKHEHIIINX COSTUHEHUH.
Jdemoncrpauum. OnbITh C
OpOMHO BOJIOM.

JlaGopaTopHblii onbIT 3.
CaoiicTBa OpoMa, H0/1a M X COJIeH

O0001aTh 3HAHUS U JIENATh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUN CBOWCTB
rajioreHoB. [IporHo3upoBath cBoCTBa
COEIMHEHUI Ha OCHOBE 3HAHUU O
[epuonnaeckom 3akoHe. OOBICHATH
3aBUCHMOCTH CBOHCTB BEILIECTB OT UX
COCTaBa M CTPOCHHUS. XapaKTEPH30BATh
cBoiicTBa propa, Opoma, noga u ux
coenuHeHNH. CONOCTaBIATh XUMHUIECKHE
cBoiicTBa (propa, Opoma, oA U KX
COE/IMHEHUH ¢ 001aCTSIMHU MPUMEHEHHS.
HccnenoBaTh CBOWCTBA U3y4aeMbIX
BelectB. Habmonate neMoHcTpupyemMbie
Y CaMOCTOSITEJILHO MPOBOJUMBIE OTBITHI.
Habmrogate XUMHYECKUE PEaKIH U
OITMCHIBATH UX C TOMOIIBIO POIHOTO S3bIKa
u s3b1ka xuMun. CoOionaTh npasuia u
pUeMBI O€30MacHOM PaboTHI ¢
XMMHUYECKHMH BEIIECTBAMH 1
n1abopaToOpHEIM 000pPYJOBaHUEM

[pakTnueckas Pelenue skcnepuMeHTaIbHBIX [IpoBOAUTH XUMHUYECKHI SKCTIEPUMEHT 110
pabota Ne 1. 3a1a4 Teme «l amoreHs» MOJY4YEHHUIO XJIOpHUIa MarHus, HOAHOU
Perienne BO/JIbl, WICHTU(HUIINPOBAHUIO HOHOB
IKCTIEPUMEHTAIIbHBI BOJIOPO/Ia, NO/Ia, TAJIOTCHU/I-HOHBI C
X 337124 110 TeMe MOMOIIIBIO KAYECTBEHHBIX PEAKIHUH.
«["anoreHsI». HaOntonates 1 OnMChIBaTh CAMOCTOSITENIEHO
MPOBOJIMMBIE OITBITHI C IOMOIIIBIO POJTHOTO
sI3bIKa | s13bIKa XuMuH. CoOroaaTh
NpaBmJIa U IIPUEMBI 0€3011acHOi paboThI ¢
XMMHUYECKHMH BEIIECTBAMH U
71a00paTOPHBIM 000pYI0BaHUEM
XaJIbKOT€HBI. DJIeMEeHTHI IOATPYIIIBI KHCJIOpoaa. | XapaKTepu3oBaTh o0IIne CBOWCTBA

OO1mas XxapakTepuCTHKa 3JIEMEHTOB
TNIaBHOW noArpynns! VI rpymnmsl.
®uznyeckue CBOWCTBA IPOCTHIX
BEILECTB

XanbKoreHoB. OOBICHATL 3aBUCUMOCTh
CBOMCTB BEIIECTB OT MX COCTaBa U
ctpoenust. O600IaTh 3HAHKS U JeNaTh
BBIBOJBI O BaKOHOMepHOCTﬂX I/I3MeHeHI/II\/’I
CBOMCTB XasbKoreHoB. [Iporaosuposats
CBOﬁCTBa HGI/IByquHHX 3JICMCHTOB U UX
COCIUHECHUM HAa OCHOBE 3HAHMI O
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[epuonudeckom 3akoHe. OOBICHITH
B3aUMOCBSI3H MEK/1Y HAXOXKICHUEM B
TIPUPOJIe, CBOMCTBAMH, OMOJIOTHIECKON
POJIBIO ¥ 00JIACTAME IPUMEHEHHUS
M3y4aeMbIX BEIECTB

9 Oz0H — O30H KaK ajuI0TPOITHAS XapakTepHu30BaTh 030H KaK aJJIOTPOIHYIO
AITIOTPOITHAS MOIUHUKAIHI KACIOPO/Ia. MoauduKaImio kuciaopona. CormocTaBisITh
Moau(UKaIKsA IMTomyuenne o3oHa. O30H Kak pOJIb 030HA B BEPXHUX U HIDKHHX CIOSIX
KHCJIOPOAA. okucnuTenb. [lo3utnBHas u atMocepbl. OOBSCHATH 3aBUCHMOCTh

HeraTuBHas POJib 030Ha B CBOWCTB 030HA OT €r0 CTPOCHHUS.

okpy>katomiet cpeae. CpaBHeHHe CpaBHMBaTh CBOMCTBA 030HA U KHCIOPOJA.

CBOMCTB 030Ha U KUCJIOpOJia OOBSICHATD B3aUMOCBSI3H MEXTY
HaXO0X/ICHHEM B IIPUPOJIE, CBOIICTBAMH,
OMOJIOrM4eCKOl POJIbIO U 00IACTSIMU
MIPUMEHEHHS 030Ha

10 Ilepoxcun Bona u nepokcun Bogopoa Kak XapakTepu30BaTh BOAY U IEPOKCUL
BOJIOPO/IA H €TO BOJIOPOHBIE COCAMHECHNUS BOJIOPOZA KaK BOJOPOIHBIEC COCTMHEHUS
MPOU3BOJHEIE. KHCJIOPOa — CPaBHEHHUE CBOMCTB. | Kuciopoaa. CpaBHUBATh CBOICTBA BOJBI U

ITepokcun Bogopoaa Kak MIEPOKCH/Ia BOAOPOIa. XapaKTepHU30BaTh
OKHCJINTEIb U BOCCTAHOBHUTEIIb. TIEPOKCHU/T BOJOPO/Ia KAK OKHCIUTETb U
ITepokcus! MeTaIIOB BOCCTaHOBHTENb. COMOCTABIATE
XUMHUYECKHUE CBOMCTBA NEPOKCUIA
BOJIOpOJia ¢ 00IACTIMU IPUMEHEHUS
11 Cepa. Cepa. AmoTponus cephl. OOBSICHATD DJIEKTPOHHOE CTPOCHHE
dusnyeckne 1 XUMHYECKUE MOJICKYJ U3YUYCHHBIX BEIICCTB. OOBICHATH
CBOMCTBA cephl (B3aUMOJICHCTBHE C | 3aBUCUMOCTH CBOWCTB CEpHI OT €¢
MeTaJulaMH, KUCIOPOAOM, CTpOEHUS. .XapaKTepHU30BaTh BaXKHEHIIINE
BOJIOPOIOM, PaCTBOpaMH Iieno4eH, | (GU3MUECKHe U XUMHIECKUE CBOWCTBA
KHCJIOTaMU-OKUCIUTEIISIMH). cepbl. OOBSICHATH B3aUMOCBSI3H MEXKTY
BsanmozeiicTBue cepsl ¢ HaXO0XJICHHEM B IIPUPOJE, CBOIICTBAMH,
Cynb(UTOM HATPHS C OMOTIOTMIECKON POJIBIO U 00IACTAMHU
o0pazoBaHNeM THOCYNIb(haTa MIPUMEHEHHUS Cepbl. . XapaKTepru30BaTh
Hatpus. JleMoHCTpanuu. TIPOMBIIIUICHHBIE H JJAOOPaTOPHBIE
[TnaBnenue cepsl. ['opeHue cepsl B | cmocoObl monyueHus cepbl. Habmonate u
kuciopone. Bzaumopeiicraue OIMCHIBATh IEMOHCTPUPYEMBIE OIIBITHI
JKeJie3a ¢ cepoit
12 CepoBoziopo. CepoBo10poT — MOTTyUYCHHE, OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB
Cyﬂbq)I/II[I)I. KHCJIOTHBIE 1 BOCCTAHOBUTCIIbHBIC OT UX COCTaBa U CTPOCHUH.
cpoiictBa. Cynbduist. Jucyrogpan. | TIporHO3upoBaTh CBOWCTBA COCAUHCHHIM
Tonamue o nonucynouoax. Ha OCHOBE 3HaHu# o Ileproanueckom
JemoncTpanun. ['operne 3akoHe. OOBSICHATH B3aNMOCBSI3U MEXIY
cepoBosopozaa. OcaxxaeHne HaxXO0XJICHHEM B IIPUPOJIE, CBOIICTBaMH,
CyIb(pUIOB OHMOJIOTUYECKOH POJIBIO U 00IACTIMH
MIPUMEHEHHS U3Y9aeMbIX BEIIECCTB.
XapakTepHu3oBaTh CrIocoOBI MTOTyIEHUS 1
CBOMCTBa N3y4a€MbIX BCIICCTB.
Habntonate 1 onuceIBaTh
JIEMOHCTPUPYEMBIE OIBITHI
13 CepHHUCTBHIH Tra3. CepHHUCTHIH ra3 Kak KHCIOTHBIH OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB
okcul. OKUCIUTENbHBIE U OT UX COCTaBa U CTPOCHUS.
BOCCTAaHOBUTEJIbHBIE CBOMCTBA IIporHosupoBaTh CBOMCTBA COCIUHEHUI
cepHucToro rasa. [lonyuenue Ha OCHOBe 3HaHui o [lepuonnueckom
CEpHHCTOTO ras3a B 3akoHe. OOBSICHATH B3aUMOCBSI3U MEXIY
MPOMBIIICHHOCTH U 1a00paTOpHUH. | HaXO0XJEHUEM B IIPUPOE, CBOWCTBAMH,
CepHucTast KHCJIOTA U €€ COJIH. OMOJIOrMYecKOl pOJIbI0 U 00IaCTAMHU
Jemoncrpanun. CoiicTa MIPUMEHEHHS U3Y4aeMbIX BELIECTB.
CEpHHCTOTO rasa XapakTepHu3oBaTh CriocoObI MTOTyYEHUs 1
CBOMCTBa M3y4aeMBbIX BEILECTB.
HaOmroaTes 1 OMCBIBATH
JIEMOHCTPUPYEMBIE OIBITHI
14 Cepusriif anruapun | Cepnsrit anrunpu. CepHas OOBACHATD IIEKTPOHHOE CTPOCHHE

1 CCpHasdg KHUCJIOTA.

kuciora. CBoiicTBa

MOJICKYJT UI3Yy4YCHHBIX BCIICCTB.
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JlaGopaTopHbIii
onbIT 4. 3yueHne
CBOWCTB CepHOM
KHCJIOTHI U €€

KOHLEHTPUPOBAHHOMN U
pa30aBICHHON CEpHOU KHCIIOTHI.
JlelicTBrEe KOHIIEHTPUPOBAHHOM
CEpHOM KUCIIOTHI Ha caxap,

XapakTepu30BaTh BaKHEHIINE
XMMHUYECKHE CBOMCTBA CEPHOTO aHTUAPHUIA
1 cepHOU KHCIOTHI. COMOCTaBIATh
XUMHUYECKHE CBOMCTBA CEPHOU KHCIIOTHI C

coJeit. METaJIIbI, HEMETAIIBI, CYTb(UIBL. obnactsamu npuMeHeHus. VicenenoBaTsb
Tepmuueckas ycTOHYUBOCTh CBOICTBA U3y4aeMbIX BEILLECTB.
cynbdatoB. Kpucmanrocuopamul WneHTndunupoBaTh CEpHYIO KUCIIOTY H €€
CyIbhamos Memannos. COJIH C TIOMOIIbIO KaUECTBEHHBIX PEaKIIHH.
KagectBennas peakuus Ha cepHyto | HaGmrogats neMoHCTpupyemble U
KHCJIOTY U €€ COJH. CaMOCTOSITENIbHO IIPOBOJMMBIE OTIBITHI.
Jdemoncrpanuu. /elictBue HaGnronate xuMuyeckue peakiuu u
KOHIIEHTPHUPOBAaHHOM cepHOIl OTUCBIBATh UX C IOMOIIBIO POJHOIO S3bIKA
KHCJIOTHI Ha MEJlb U caxapo3y. u s3p1ka xuMun. CoOuto1aTh NpaBmiIa u
JlaGopaTopHblii onbIT 4. TIprueMbl 6e301acHOM paboTHI C
W3y4enue cBOMCTB CEpHOM XUMHUYECKUMHU BELLIECTBAMU U
KHCJIOTHI B ee coJleit 7a00paTOpHEIM 000pPyJOBaHHEM
15 IIpakTuueckas Pemenue sxcepuMeHTalIbHBIX IIpoBOaUTH XUMUUECKUI 3KCTIEPUMEHT 110
pabota Ne 2. 3a/1a4 1Mo TeMe «XaJIbKOTEHBI» AACHTU(UKAIINA HOHOB BOIOPOAa 1
Pemmenne skcne- Cynb(haT-NOHOB, XJIOPHUI-HOHOB,
PUMEHTaJIBHBIX N3y4YCHUIO CBOWCTB CyIb()UTOB U
3a/1a4 o TeMe cynbpunos MeraiioB. Habmonare u
«XanbKOTeHBD». OIHCBIBATh CAMOCTOSITEIBHO IPOBOANMBIE
OTIBITHI C TIOMOIIBIO POJTHOTO SI3BIKA U
si3b1ka xumun. CoOJro1aTh MpaBuia U
HpUeMbl 6€30MacHOi paboThI ¢
XMMHYECKIMH BEIIECTBAMH U
71ab0paTOpHEIM 000PYJOBaHUEM
16 Pewenue 3anay u Brinonnenue ynpaxHeHUH 1o CocTaBisATh ypaBHEHUS peaKLuii, ¢
BBITIOJTHEHHE TemMaM «l aoreHs» n TIOMOIIBIO0 KOTOPBIX MOXKHO OCYIIECTBUTh
YIpaKHEHUH 110 «XaJIbKOTEHBI», HA COCTABJICHHUE LIETIOYKH NPEBPALICHUH BEIIECTB.
TeMaM YpaBHEHHUH peaxiui, OcymecTBIATh pacdeThl 10 XUMUIECKIM
«["anorens» u COOTBETCTBYIOIINX 33/IaHHBIM YpaBHEHHSM.
«XalbKOT€HbI». LENIOYKaM [IPEBPALLEHUI. Hcnonb30BaTh aaropuTMBl IPU PELICHUH
Pemenue pacueTHBIX 33134 110 3a1a4
XUMHYECKUM (popMynam u
YpaBHEHUSIM
17 OneMeHTHI OneMeHTH! HOATPYIIHI a30Ta. XapakTepHu3oBaTh 00IIIe CBOMCTBRA
MOATPYMIBI a30Ta. OO6mas xapakTepuUCTHKA TTIaBHOM 3JIEMEHTOB MOJATPYNIbI a30Ta. OOBSICHSTD
MOATPYIIB! V IPYIIIEL. 3aBHCHUMOCTH CBOIICTB BEIIECTB OT UX
duznveckue CBOHCTBA MPOCTHIX cocTaBa 1 cTpoeHus. O600ImaTh 3HAHUS U
BEILIECTB JIeTIaTh BHIBOABI O 3aKOHOMEPHOCTSIX
N3MEHEHHMH CBOMCTB M3Y4aeMbIX BEIIECTB.
[IporHo3upoBaTh CBOKWCTBA HEN3YUECHHBIX
9JIEMEHTOB M UX COCIMHEHHH Ha OCHOBE
3HaHui o IlepuoauueckoM 3aKoHe.
OOBSICHITD B3aUMOCBSI3U MEXTY
HAXOKACHUEM B IIPUPOJIEC, CBOUCTBAMH,
OMOJIOTUYECKOH POJIBIO B 00JIACTSIMHU
NPUMEHEHHUS H3y4aeMbIX BEIIECTB
18 A3oT. A3ot u ero coenuneHus. Ctpoenue | OOBSACHATH 3aBUCHMOCTH CBOMCTB a30Ta OT

MOJIEKYJIbI a30Ta. PU3HUECKUE U
XUMHUYECKHE CBOMCTBA a30Ta.
[Tonyuenue azora B
MPOMBIIIJICHHOCTH ¥ J1a00paTopuu.
Hutpuast

€ro CTpoeHHus. XapaKTepu3oBaTh
BaXHEUIIHE (PU3UICCKUC H XUMUICCKUE
CBOIiCTBa a3o0Ta.

ConocTaBnsATh XUMHICCKHIE CBOWCTBA
a30Ta ¢ 00JIaCTIMU MPUMEHEHHUS.
OOBACHITH B3aUMOCBSI3H MEXKTY
HAXO0XKJCHHEM B IPHUPOJIE, CBOMCTBAMH,
OMOJIOTUYECKOHN POJIBIO B 00JIACTSIMHU
MIPUMEHEHHUs a30Ta. XapaKkTepu30BaTh
MIPOMBINIJICHHBIE U TaO0paTOPHEIE
CrocoOBI OMYYEHUS a30Ta
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AMMHaK 1 coan
aMMOHHUS.
JlaGopaTopHbIii
onbIT 5. U3yuenue
CBOWCTB BOJIHOI'O
pacTBopa aMMHaKa.
JlabopaTopHbIii
onbIT 6. CBOlicTBa
CoJIell aMMOHMS.

AMMHAK — €ro MoJIy4eHue,
(uznueckne 1 XUMHIECKHE
cBoiictBa. OCHOBHBIE CBOMCTBA
BOJIHBIX PaCTBOPOB aMMHAaKa.
AMMMaK KaK BOCCTAaHOBUTEIIb.
B3zaumooeiicmeue ammuara ¢
axkmueHvimu memannamu. Amuo
nampus, e2o ceovicmea. Conu
amMoHnus. IloBeaenue coneit
aMMOHUSI TIPU HArPEBAHUH.
KauecTBeHHas peakuus Ha HOH
amMmoHusl. [Ipumenenne ammuaxa.
HdemoncTpanuu. PactBopenue
amMmuaka B Bojae. OCHOBHBIE
CBOWCTBa pacTBOpa aMMHAKa.
KaranuTtraeckoe OKHCIICHHE
aMMHaKa.

JlabopaTopHbIii OonbIT 5.
W3y4enue cBONCTB BOJHOTO
pacTBopa aMMHaKa.
JlaGopaTopHbIii onbIT 6.
CBoliCTBa COJICH aMMOHUS

OOBSCHATH 3aBUCUMOCTD CBOICTB
aMMHaKa OT €ro CTPOSHHUS.
XapaxkTepu3oBaTh aMMHAK KaK
BOCCTAHOBHTEINb. XapaKTePH30BaTh
BaXHEUIIMe (PU3UIECKUEC U XUMUICCKUE
CBOMCTBAa aMMHaKa M COJICH aMMOHHSI.
ConocTaBiIATh XHMHYECKHE CBOMCTBA
aMMMAaKa U COJIEH aMMOHHS ¢ 00I1aCTSIMU
NMpUMEHEHUsI. XapaKTepru30BaTh
MIPOMBIIICHHBIC CIIOCOOBI OTYUYCHHUS
ammuaka. MccnenoBaTh CBOMCTBaA
u3ydaeMbIX BeniecTB. Habmoaate
JIEMOHCTPUPYEMBIE U CAMOCTOSITETILHO
MIPOBOIUMEBIE OIBITH. Habmonate
XIMHWYECKHE PEAKIIUH U OITUCHIBATh UX C
ITOMOIIBIO POAHOTO A3BIKA U S3BIKA XUMHH.
CobnroaTh mpaBwiia U IpUEMBI
6e30macHO pabOTHI ¢ XUMUUECKUMHU
BeIIeCTBAMH U JIAO0OPATOPHBIM
000pyI0BaHUEM

20 IIpakTnueckas Pemenue skcriepuMeHTaIbHbIX IIpoBOaUTE XUMUYECKUI IKCIIEPUMEHT 110
pabora Ne 3. 3aJ1a4 M0 MOJTY4YEeHUI0 aMMHUaKa U1 HOJY4YEHHUIO0 aMMHaKa ¥ U3Y4YECHHUIO ero
«Ionyuenue U3Y4EHHUIO €r0 CBOMCTB cBoiicTB. Ha0ronare 1 ommichIBaTh
aMMHaka u CaMOCTOSATEIHHO MIPOBOANMBIE OIIBITHI C
U3y4IEHHE eTO TIOMOIIBIO POIHOTO SA3bIKA U SA3bIKA XHUMHH.
CBOHCTB». Cobutonath IMpaBwiIa ¥ IPHEMBI

6e30macHOi paboThl ¢ XUMHIECKUMH
BEIECTBAMH U 1a00pPaTOPHBIM
00opyIoBaHUEM

21 Oxcuap! azora. Oxcupl a30Ta, UX MOTyYCHHE U OOBSICHATH 3aBUCUMOCTb CBOMCTB OKCH/IOB

cBoiictBa. Okcun azoTta (I). a30Ta OT MX COCTaBa U CTPOCHHS.
Oxucnenue okcuaa azora (1) O00011aTh 3HAHUS U CTIATh BBIBOJIBI O
KHCIopoaoM. JluMepu3anus OKCuAa | 3aKOHOMEPHOCTSIX H3MEHEHHI cBOIiCTB
aszota (IV). A3zoTucTas KucioTa u U3y4aeMbIX BEIECTB. XapaKTepHU30BaTh
€e CONH. BaXKHEHIINE XUMUYECKUE CBOMCTBA
HutpuThl Kak OKUCIUTENN U OKCHJIOB a30Ta, a30TUCTOI KUCIOTHI U
BOCCTaHOBHTEIIH. HUTPHUTOB. XapaKTepH30BaTh HUTPUTHI KaK
Jemoncrpanun. [Toxyuenne OKHCJINTEIH ¥ BOCCTAHOBUTEIIH.
oxcuza azota (II) u ero oxucnenne | ComocTaBisITh XUMHYECKHE CBOWCTBA
Ha BO3/lyXe OKCHJIOB a30Ta M HUTPUTOB C O0JIACTIMH
npumenenns. Habmronate u onuceiBaTh
JIEMOHCTPHPYEMBIE OIIBITHI
22 A30THast KACIOTa U | A30THast KHCI0Ta — (DU3UYECKUE U | XapaKTepU30BaTh BaKHEHIIINE

€€ COJIH.

XMUMUYECKHE CBOMCTBA, OJIyUICHHUE.
A30THAst KACJIOTA KaK OKHCIIHTEb
(oTHOIIEHHE a30THOM KHCIOTHI K
MeTajjiaM ¥ HeMeTajliam).
3aBHCHUMOCTH MPOIYKTA
BOCCTAaHOBJICHUS 230THOW KHUCIIOTHI
OT aKTUBHOCTH METaJlIa 1
KOHIICHTPAIIUH KUCIOTHL. [lonamue
0 KamuoHe HUMPOHUSL.
Ocobennocmo 63auUmMo0eicmeus
MA2HUsL U MAPeanya ¢
Ppa3dasieHHol a30MHOU KUCIOMOI.
Hutparsl, ux pusndeckue u
XUMHUYECKHE CBOMCTBA
(OKHCIHTEBHBIC CBOWCTBA U
TEPMUYECKAsT yCTOWIHBOCTD),
MIPUMEHECHHE.

¢busnyeckre 1 XMMUYECKHE CBOWCTBA
A30THOM KHUCJIOTbl U HUTPATOB.
XapakTepu30BaTh OTHOUIEHUE a30THOM
KHCJIOTHI K METaljIaM, OOBICHATh
3aBUCUMOCTb IIPOAYKTa BOCCTAHOBJICHUSI
A30THOM KHCIIOTHI OT aKTUBHOCTH METalla
Y KOHLIEHTPAIH KUCIIOTHI.
ConocTaBisTh XUMUYECKHE CBOWCTBA
a30THOM KUCIIOTHI U HUTPATOB C
00J1acTsIMM IPUMEHEHHSI.
XapakTepHu3oBaTh CIIOCOOBI MOTyIEeHHS
A30THOW KHUCJIOTHI.

HaOmronaTes 1 OMCEIBATH
JIEMOHCTPUPYEMBIE OIIBITHI
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Jdemoncrpauum. [eiicteue
a30THOM KHMCJIOTHI HA MEJIb

23 dochop ®Dochop 1 ero cCoeTNHEHNUS. XapakTepu30BaTh aUIOTPOITHBIC
Annotponust pocdopa. Moxaudukammu pocdopa.
dmnueckue cBoiicTBa pocdopa. CpasauBaTh Oenblif U KpacHBIN docdop.
Xumuueckue cBoiictea pochopa XapakTepHu30BaTh BaKHEHIIIHE
(peaxiu ¢ KUCTIOPOIOM, ¢u3ndeckre 1 XMMAYEeCKHEe CBOUCTBA
TaJlOTeHAMH, METAJJIAMH, ¢docdopa.
CJIOKHBIMHU BeLIeCTBAMU- CormocTaBnsTh XUMHYECKUE CBOWCTBA
OKHCJIUTEISIMH, [IET0YaMH). ¢docdopa ¢ 001acTIMHU IPUMEHEHHUSI.
[Tonyuenre u npUMeHEHUE XapakTepHu3oBaTh CIIOCOOBI MOTYyYEeHHS
dhocdopa. Dochun. Pochump. ¢dochopa. Habmronate u onuceBaTh
Jemoncrpanun. ['openne JIEMOHCTPHPYEMBIE OIIBITHI
dhocdopa B kucmopoe.
[IpeBpamenne kpacHoro dochopa
B OeJbIii ¥ €70 CBEUCHHE B TEMHOTE
24 ®DochopHbIit ®DochopHBII aHTHAPUA. XapaKkTepHu30BaTh BaKHEHUIITHE
AHTUAPUT U OprodocdopHas n metadochopHas | GU3HMUECKIEC U XUMHUIECKHE CBOHCTBA
thocdopusie KHCJIOTH 1 uX conu. KauectBennas | ¢ocdopHoro anrunpuna, hpochopHbIx
KHCJIOTHI. peakmms Ha opTodocdaTsl. kucioT 1 pochatoB. CormocTaBisATh
Paznoxxenne oprodochopHoit XIMHYECKHe CBOWCTBA (POCHOPHBIX
kucioThl. [IpuMeneHne hocHOpHOH | KUCIOT U UX COJIeH ¢ 00IacTsIMU
KHUCIIOTHI U €€ COJIeH. npumeHenus. Habmonath
buonoruueckas poiss pocdaros. JEMOHCTPHPYEMbIE XUMHYECKHE PEAKLIUH
JdemoncTpanuu. B3anmonecTBie | ¥ ONMUCHIBATh UX C TOMOILBIO POJTHOTO
dhochopHOro aHTUAPHUIA C BOJOK SI3BIKA W 3bIKA XUMHH
25 IIpakTuueckas Pemenue skcriepuMeHTaIbHbIX IIpoBOaUTE XUMUYECKUI1 IKCIIEPUMEHT 110
pabora Ne 4. 3a7ad Mo TeMe «DJIEMEHTEHI nAeHTH(UKAINN HoHa aMMoHus, pocdar-
Pemmenne skcne- MOATPYTIIBI a30Ta» MOHa, UCCIICAOBAHNIO CBOMCTB a30THOU H
PUMEHTaJIBHBIX (ochopHOIi KUCTOT, CoNeit aMMOHHS.
3a7ad4 1o TeMe Habmonats 1 OIMCHIBaTh CAaMOCTOSITEIIEHO
«OneMeHTHI IIPOBOANMBIE OTIBITHI C TOMOIIIBIO POJTHOTO
MOATPYTIIBI a30Tay. sI3bIKa U s13bIKa XuMuH. CobmonaTh
npaBuia ¥ MpUeMbl 0e301acHON paboThI C
XHUMHWYCCKHUMMU BE€UICCTBAMU U
J1a00paTOPHBIM 000PYIOBaHUEM.
26 VYruepon. OO01ast XxapaKTepUCTHKA IEMEHTOB | OOBSICHATH 3aBUCUMOCTH CBOMCTB
[JIABHOY noArpynnsl IV rpynmst. yIJIEpOJa OT €T0 CTPOEHHS.
VYraepoa. Amnorponust yriepoja. XapakTepu3oBaTh U CPaBHUBATh
CpaBHEHHUE CTPOSHHS U CBOICTB AJUTOTPOTIHBIE MOTU(PHUKALINN YTIIEPOIa.
rpadura n anmasa. Qynnepen kKak XapakTepHu3oBaTh BaXXHEHIINE
HOBAasi MOJIEKyJIsIpHas opma ¢dusHUecKre U XUMHIECKNE CBOWCTBA
yriepona. Yroib: XHMHYECKHe yrieposia, kapouaos. ComocTaBisTh
CBOHCTBA, MOJTYYEHHE U XMMHUYECKHE CBOMCTBA yriiepoia u
npuMeHeHune yris. Kapoumsr. KapOH10B C 001aCTSIMHU TPUMEHEHHUS.
I'maponu3 kapOuaa KaJibUys 1 Habntonats u onmceIBaTh
KapOuma amoMuHus. KapOuast JIEMOHCTPUPYEMbIE MaTEpUaIIbL
MepEeXOAHBIX METAIJIOB (7kenesa,
XpoMa H Jip.) KaKk CBEpXIPOYHbIE
Mmarepuaisl. JleMoHcTpanum.
OO6pasipl rpaduTa, anmmasza
27 Coeaunenus Okcunpl yraepojaa. Dnekmponnoe XapakTepHu30BaTh BayKHEHIIINE
yriepoza. CmpoeHue MONEKYIbl Y2ApHO20 ¢dusnYecKue 1 XUMHYECKHE CBOHWCTBA
JlaGopaTopHbIii 2a3a. YTOJb U yrapHbIi ra3 Kak COEJIMHEHU! yriepoja.
OmBIT 7. BOCCTaHOBUTENH. Peakuus CpaBHUBATH cmpoeHue U CBOWCTBA
KauecTBeHHas yrapHOTo rasa ¢ paciuiaBamMu YTJIEKUCIIOTO U YTapHOTO Ta30B.
peakiust Ha IIEJT0YeH. CormocTaBisITh XUMHYECKHE CBOWCTBA

KapOOHAaT-HOH.

Cunte3 popmuaToB. OOpa3oBaHue
YTapHOTO ra3a P HETOJIHOM
cropanui yrisi. buosorungeckoe
JIeiCTBHE YyrapHOro rasa.
IlosrydeHue U npuMeHeHue

COEJIMHEHUI! yriepoaa

¢ 00yacTIMy IPUMEHEHUSI.
WnentudpunupoBats KapOOHAT- HOHBI C
TIIOMOIIBIO KAYCCTBCHHBIX pealcum‘/'l.
HccnenoBaTh CBOWCTBA N3Y4aEMBbIX
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YTapHOTo rasa. YTIeKHCIIbI ras:
MOTy4CHHE, XUMUUECKHE CBOMCTBA
(B3aMMOJEHCTBHE YTICKHUCIOTO
ras3a ¢ BOJIOH, IET09aMH, MarHUEM,
TIEPOKCHIAMH METAJIIOB).
Onekmponnoe cmpoenue
Yyenekucnozo 2asd. YToiabHas
Kuciorta u ee cosu. KapooHats! u
TUIPOKapOOHATHI: UX TIOBEJICHHE
NpY HarpeBaHuu. Haxoowcoenue
KapboOHamoe MazHus u Kaubyus 6
npupooOe. KOpaiivl, dcemuye,
uzsecmusixu (U38eCMKO8bIE 20Dbl,
Kapcmogvie newjepbl, CMaiaKmunbl
u cmanazmumot). JleMOHCTpaLHH.
I'openue yrapsoro rasza. Tymenue
IUIAMEHH YTJICKUCIIBIM T'a30M.
Paznoxenue mpamopa.
JlabopaTopHblii onbIT 7.
KagecTBeHHast peakuus Ha
KapOOHAT-HOH

BEIIIECTB.
Habmronats 1eMOHCTPUPYEMBIC U
CaMOCTOSTEIILHO IPOBOIMMBIC OIIBITHI.
Habmonate XUMUYECKUE PEaKIUU 1
OIUCHIBATH UX C MOMOIIBIO POIHOTO SI3bIKA
u s13p1ka XxuMuu. CoOoaaTh IpaBuiIa u
IpUeMBI O€30MacHOM paboTHI ¢
XUMHYECKHUMU BEIECTBAMU

28 KpemHunit. Kpemuuii. @usnueckue u OOBSICHATH 3aBUCUMOCTb CBOICTB
XMMHYeCKHe CBOHCTBA KPEMHHSI. KPEMHUS OT €ro CTPOEHHUSI.
Peaxuuu ¢ yriem, KUCIOPOJOM, XapaKkTepu30BaTh BaKHEHUIINE
XJIOPOM, MarHUeM, pacTBOpaMH ¢busnyecKkre 1 XMUMHYECKUE CBOWCTBA
meno4e, cepoogoposoM. CnnaH | KpeMHHS.
— BOJIOPOJTHOE COEINHEHNE CormocTaBisTh CBOICTBA KPEMHUS €
kpemHusa. Cummnuael. [Tomydenue obsactssmu npuMeHeHns. Habmonate u
W IPUMEHEHHE KPEMHHS. OITUCHIBATH IEMOHCTPUPYEMbIC MATEPHAIIBI
Hdemoncrpamuu. O6pa3us
KpPEMHHUSA
28 CoenuHeHUsA Oxcup kpemuns (IV), ero XapakTepHu30BaTh BAKHECHIIIHE
KPEMHHS. cTpoeHHe, (PU3NUECcKHe 1 ¢busnyeckre 1 XMUMHYECKUE CBOWCTBA
JlaGopaTopHbIii XMMHYECKHe CBONCTBA, 3HaU€HHE B | coenHEeHUN kpeMHus. CpaBHUBATh
onsIT 8. MPUPOJE U IPUMEHEHHE. CTPOCHHUE U CBOWCTBA YIJIEKUCIIOTO ra3a u
UcnbiTanue KpeMHueBbie KHCIOTHI 1 UX COJIH. okcunaa kpemuus (IV).
pactBopa cunukara | ['maponus cunukaroB. CunukaTable | COMOCTaBIATH XMMUYECKHE CBOMCTBA
HaTpHUs MHUHEpaJIbl — OCHOBA 3eMHOMN COEIMHEHHUH KPEeMHHUS C 00JIacTIMU
MHIUKaTOPOM. KOPBI. TIPUMEHEHHSI.
JlaGopaTopHbIii JlaGopaTopHblii onbIT 8. HccnenoBaTh cBOICTBa H3y4aeMbIX
ombIT 9. HcnpiTanne pacTBOpa CHIMKaTa BEIIIECTB.
O3HaKOMJICHHE C HaTpHsl HHAUKATOPOM. Habmonats 1 omickIBaTh CaMOCTOSITEIIEHO
oOpasmamMu JlaGopaTopHblii onbIT 9. MIPOBOTUMBIE OIBITHI. Habmonate
MPUPOIHBIX O3HakoMJIeHHE C 0Opa3aMu XMUMHWYECKHE PEAKIUH U OITUCHIBATh UX C
CHJINKATOB. MPUPOIHBIX CHIIMKATOB MIOMOIIBIO POJIHOTO S3bIKA U SI3bIKA XMMHUHU.
CobroaTh npaBuiia U IpUEMBI
0e30macHO# paboOThl ¢ XUMHYECKUMU
BEIIIECTBAMHU U JTJAOOPaTOPHBIM
00opynoBaHuEM
30 Oo6o0matomiee Pelenue 3a1a4 v BbINONHEHNE CocTaBisiTh CpaBHUTEJIbHBIE U
MOBTOPEHHE TI0 YIPa)KHEHHH, TTO3BOJISIOINX 000011aI0IINE CXEMBI.
TeMe CHCTeMaTH3UPOBaTh 1 0000IUTH [TpoBoANTH pacyeTsl M0 XUMHYECKUM
«Hemeramrbi». MOJTyYCHHBIE 3HAHUS 110 TEME (dopMynaM U ypaBHEHHSIM peaKinid.
«Hemerambsr» OcymecTBISATh T03HABATEIBHYIO
pediekcnio B OTHOIIEHNH COOCTBEHHBIX
JOCTI>KEHHUH B MPOLIECCE PEILICHUS
y4eOHBIX M MO3HABATEIBHBIX 33129
31 Konrponbnas KoHTpons 3Hanuii o reme OcymiecTBIATh O3HABATENBHYIO

pabota Ne 1 mo
TEME
«HemeTammbry.

«HemeTammer»

pedIeKCHI0 B OTHOIIEHUH COOCTBEHHBIX
JIOCTUKEHUI B IPOLIECCE PELLECHUS
y‘[e6HI)IX U IIO3HABATCJIbHBIX 3aaa4
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TEMA 2. OBIIIUE CBOMCTBA METAJLIIOB (2)

1/32 CsoiicTBa 1 OO6mmii 00630p 3IEMEHTOB- OOBSACHATH 3aBUCUMOCTH CBOMCTB

METOJIBI TONTydeHUsT | MeTauioB. CTpOEHHE U CBOKCTBA METaJJIOB OT UX CTPOCHUSL.
METaIIOB. MPOCTHIX BEIIECTB-METAILIOB. XapakTepHu30BaTh OOIINE XUMUIECKHUE

DNEKTPOXUMHICCKIH PSIT CBOICTBa METAJNIOB KaK BOCCTaHOBUTENEH

HaINpsKSHUI METaNIIOB. Ha OCHOBE CTPOCHUS UX aTOMOB U

Mertannndaeckue KpUCTAIUIMUECKUE | MOJOKEHHUS B AIEKTPOXHMMUIECKOM Py

peuterku. [lonyuenne u HAalpspKeHUH METaIoB.

NPUMEHEHNE METaJIJIOB. [IporHo3upoBaTh CBOWCTBA HEN3YyUECHHBIX

Jemoncrpanmnn. Komnexmuys 9JIEMEHTOB M UX COCTMHEHUH Ha OCHOBE

MmetaiuioB. Komutekius MmunepaioB | 3HaHuit o [leprosndeckom 3aKkoHe.

U pya XapakTepHu3oBaTh CIIOCOOBI MOTYYEeHHS
METaJJIOB U3 Py 1 MUHEPAJIOB.
HaOmroate 1 OnMChIBATH
JEMOHCTPHPYEMbIE KOJUICKIINH

2/33 CrutaBsl. CriaBel. XapaKkTepHUCTHKA XapakTepHu30BaTh OCOOCHHOCTH CITJIABOB.

HanboJee N3BECTHBIX CILIABOB. XapakTepHu3oBaTh Han0OJIEE N3BECTHBIC

Jdemoncrpauun. Komnexuus crutaBel. HaOiromaTe ¥ OIMCHIBATE

«Xeneszo u ero craBbI» JEMOHCTPHPYEMbIEC KOJUICKIIHH

TEMA 3. METAJIJIBI I'TABHBIX ITOATPYTIII (11)

1/34 Oouras lenounslie Metayuibl. OOmas XapakTepHu3oBaTh 00LIME CBOIICTBA
XapakTepUCTUKa XapaKTepPUCTUKA 2JIEMEHTOB HIET0OYHBIX MeTaoB. OOBICHITH
LIETOYHBIX [JIABHOY NOATPYNILI | rpynmsL. 3aBUCUMOCTb CBOMCTB LIEJIOYHBIX
METaJUIOB. CBoiicTBa IIETOYHBIX METAIJIOB. METaJUIOB OT cTpoeHusi. O6001aTh 3HAaHHS
JlaGopaTopHbIii Pacnio3HaBaHue KaTHOHOB JIUTHS, U JIeNIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
onbIT 10. HATpUs U Kausl. W3MEHEHU CBOMCTB LIEJIOYHBIX METAJLIOB.
OxkpammBaHue Jdemoncrpanuu. OkpamBaHue IIporHo3upoBaTh CBOWCTBAa HEU3YUEHHBIX
TUTaMEHH TUTAMEHH COJISIMH IIETTOTHBIX 9JIEMEHTOB M UX COCIMHEHUH Ha OCHOBE
COEIMHEHUSIMU METaIJIOB. 3HaHMH o [lepnoandeckoM 3aKoHe.
LIEJIOYHBIX JladopaTtopHslii onbIT 10. OOBSICHATD B3aNMOCBS3H MEXTY
METaIIOB. OxpammBaHue MIIaMEHA HaXO0XJICHHEM B IIPUPOJE, CBOIICTBAMH,

COCAMHEHUSIMH ILEIIOYHBIX OMOTIOTMIECKO POJIBI0 U 00IACTAMHU

MCTAJIJIOB MPpUMCHCHU A N3Yy4YaC€MbIX BCIICCTB.
WnenTnduunpoBars menoYHbIe METaLIBI
IO IBETY IJIaMeHH ux cosieil. Habmoate
JIEMOHCTPHPYEMBIE U CAMOCTOSITEIILHO
MIPOBOAMMBIE ONBITHI. Habmrogars
XUMHUYECKUEC PCAKIINU U OITUCHIBATH UX C
TIOMOIIIBIO POTHOTO SA3bIKA U SA3bIKA XUMUH.
Cobutonath ImpaBwiIa ¥ IPHEMBI
6e301macHoi paboThl ¢ XUMHIECKUMH
BEIIECTBAMHU U JA00OPATOPHBIM OIBITOM

2/35 Harpuii u kanuii. Hatpwuit u xanmuit — npencraBurenu | OOBICHATH 3aBUCHMOCTH CBOWCTB HATPHUS

JlabopaTopHblii
onpIT 11.
O3HaKOMIICHHE C
MUHEpaIaMu U
Ba)KHEHIIUMU
COCANHCHUSAMUNU
ICJIOYHBIX
METAJIJIOB.

MIETIOYHBIX METAJIOB.
XapakTepHbIE peaKLIUK HATPUs U
KaJusl.

[TosydeHre MenouYHbIX METAIIIIOB.
OKculbl ¥ IEPOKCUIBI HATPUSI U
kanusi. Colli HATpUsl, Kajusl, UX
3HaYCHHE B IPUPOJIE.
Jemoncrpauun. Bzaumonelicteue
HaTpHUs C BOJAOH.

JlaGopaTopHsbiii onbiT 11.
O3HaKOMJIEHHE C MUHEPAJIaMU U
BOXHEHIIMMU COETUHEHUSIMHU
LIEJIOYHBIX METAIIJIOB

7 KaJUs OT UX CTPOCHHUS.
XapaxkTepu3oBaTh BaKHEUIINE
XUMHUYECKHE CBONCTBA HATPHUS U KAJIHSA.
CpaBHUBATH CBOMCTBA HATPHSI U KaJTHSI.
OOBSICHITD B3aUMOCBSI3U MEXTY
HAX0XJICHWEM B TIPHUPOJIE, CBOMCTBAMH,
OHMOJIOTUUECKOH POJIBIO

¥ 00JIACTSIMH IPUMCHEHUS HATPHS U
KaJus.

XapakTepHu30BaTh MPOMBIIUICHHEBIC H
nabopaTOpHBIE CIIOCOOBI TTIOTYICHUS
HATpHSL.

Habmronate 1eMOHCTpUpPYEMBIC H
CaMOCTOSITENILHO TIPOBOJIUMBIE OTIBITHI.
Ha6monats XuMuYeCKue peakiiui u
OTIMCHIBATH MX C TIOMOIIBIO PYCCKOTO
sI3pIKa U s13bIKa XxuMuu. CoOIrogaTh
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MpaBHiIa U IPUEMBI 0€30MMacHOM PabOTHI C
XMMHUYECKHMH BEIECTBAMH U
71200PATOPHBIM OIBITOM

3/36 CoenuHeHUsA Coennnenns Hatpust 1 Kanus. Comu | XapakTepu30BaTh BaKHEHIITHE
HaTpHs U KaJHs. HaTpHsl, KaJus, UX 3HAaUCHUE B XMUMHYECKHE CBOMCTBA COCTUHEHUI
JladopaTopHbIii JKU3HU denoBeka. Cona v eqKuit HaTpus U Kanus. XapakTepu3oBaTh CONLY U
onbIT 12. CBoiicTBa | HATp — BaYKHEWIIIHE COCIMHEHUS €IKUI HATp KaK BayKHEHIINE COETUHEHUS
COEIMHEHHUN HaTpHsl. Hatpusa. OOBACHATH B3aNMOCBSI3H MEXIY
HIETIOYHBIX JlaGopaTopHblii onbIT 12. HaXO0XXJICHUEM B NIPHUPO/JIE, CBOICTBAMH,
METaJUIOB. CBoICTBa COSTMHEHHH IEIOYHBIX | OMOJOTUYECKOHN POJIBIO COeIMHEHHH
METaJUIOB HaTpus U Kanaua. ConocTaBisATh
XUMHYECKHE CBOUCTBA COETUHEHUI
HaTpHs ¥ KaJus ¢ 00JIacTIMU
npuMeHeHusd. MccaenoBats cBOWCTBA
n3ydaeMbIx BemecTB. Habmronate u
OIHCBIBATH CAMOCTOSITENBHO TPOBOJANMBIE
OTIBITHI ¢ TIOMOIIBIO POJHOTO SI3BIKA U
si3p1ka XUMUHN. CoOJIOIaTh MpaBmiia u
pueMBI O€30MacHOM paboTHI ¢
XMUMHYECKHMH BEIECTBAMU U
71a00pATOPHBIM OMBITOM
4/37 O6mmas xapakrte- OO6mmas xapakTepuCcTHKa SJIEMEHTOB | XapaKTepHu30BaTh 00IIUe CBOWCTBA
PUCTHKA 3JIEMEHTOB | INIaBHOM noarpymnmsl II rpynmner. 3JIEMEHTOB TJIaBHOM noarpymnisl 11
[JIaBHOM bepunnuii, maraui, rpynnbl. OOBSICHSITH 3aBUCUMOCTH CBOMCTB
noarpynnst 11 LIEJI0YHO3EMEIIbHBIC METAIIBI. 3JIEMEHTOB IJ1aBHOM noarpymnmsl II rpymnmsl
TPYIIIHI . AmdoTepHOCTh OKCHIA U ot crpoenust. O000IATh 3HAHUS U JIeNaTh
JlaGopaTopHbIii THIPOKCHAA OepuIvs. BBIBOJIBI O 3aKOHOMEPHOCTSAX U3MEHEHNI
onbIT 13. Okpacka | Oxpacka IjIaMeHHU COISIMHU CBOICTB 3JIEMEHTOB IJIABHOM MOATPYIIIIBI
IIIaMEHH HIETI0YHO3EMENBHBIX METAIIIOB. II rpynmer. IIporao3upoBats CBONCTBA
COEIVHEHUSIMH Jemoncrpanuu. OxpammBaHue HEU3yUYECHHBIX 3JIEMEHTOB U MX
HIETOYHO3EMENBHBl | IIAMEHH COJISIMHU COEIMHEHUI HAa OCHOBE 3HAHHI O
X METaJIJIOB. HIETI0YHO3EMENBHBIX METAIIIOB. [epuonndeckom 3akoHe. OOBSICHATH
JlaGopaTopHbiii onbIT 13. B3aMMOCBS3M MEKy HaX0XKICHUEM B
Oxpacka IiaMeHH COeTMHEHUSIMU HpUpoJE, CBOMICTBaMHU, OHMOJIOTHYECKOH
HIETI0YHO3EMENIBHBIX METaJIIIOB POJIBIO U 00TACTSIMU ITPUMEHEHUS
U3y4aeMbIX BeniecTB. MneHTnuunpoBats
IE€JI0YHO3EMEbHBIE METAIIIBI TI0 IIBETY
IUIaMeHH ux coeauHenuil. Habmonats
JEMOHCTPHPYEMBIE U CAMOCTOSATENIBHO
MIPOBOANMBIE OTBITHL. Habmronats
XMMHYECKHE PEAKIUH U OIUCHIBATH UX C
MTOMOIIBIO POAHOTO A3bIKA U S3bIKA XUMHUH.
Colutonath MmpaBwiia ¥ IPHEMBI
0e30macHO# paboOThI ¢ XUMHYECKUMU
BEIIECTBAMHU U JJAOOPAaTOPHBIM OIBITOM
5/38 Oo1ast xapakre- Maruwuit, ero ooras OOBACHSTH 3aBUCUMOCTH CBOMCTB MarHus
PHUCTHKA 3JIEMEHTOB | XapaKTepUCTHKA HA OCHOBE OT €T0 CTPOCHMS. XapaKTepHU30BaTh
[JIABHOM noJsio>keHus B Ilepuoauueckoi BaXHelIIMe QU3NIEcKre 1 XUMHUUECKHE
noarpynnst 11 CHCTEME DJIEMEHTOB CBOMCTBAa MarHus U €ro COeINHEHUM.
TPYIIIHI . . 1. Menpeneesa 1 CTpOeHUs ConocTaBisaTh XUMHYIECKHE CBOMCTBA
JlaGopaTopHbIii aroMoB. [lonyuenue, pusudeckue 1 | MarHUS U €r0 COeAUHEHUI ¢ o0nacTsIMu
onbIT 13. Okpacka | XUMUYECKUE CBOWCTBA, npumeHenust. MccnenoBaTh cBOWCTBa
IIaMEHU MPUMEHEHUE MarHus U €ro n3y4yaeMbIx BemecTB. Habmonare u
COEJIMHEHUSIMHU COEUHEHUIL. OIHUCBIBATh CAMOCTOSITENBHO IPOBOANMBIE
menoyHo3emensHsl | Conu MarHusi, uX 3Ha4eHUE B OTBITHI C IOMOIIBIO POJIHOTO SI3bIKA U
X METaJIJIOB. HIPUPOJE U KU3HU UEJIOBEKa. si3p1Ka XUMUH. COOJIoIaTh paBuia U
JladopaTopHblii onbIT 14, TIpUeMbl 6€30MacHOM paboThI ¢
CBoiicTBa MarHus 1 €ro XAIMHWYECKIMH BEIIECTBAMU U
COEIMHEHUI 71a00paTOPHBIM OTIBITOM
6/39 Kanpuuii u ero Kanbuuid, ero o0rmas XapakTepu3oBarh Ba)KHEHIINE

COCANMHCHMUA.
JlaGopaTopHbIii

XapaKTEpUCTUKA HA OCHOBE
noJio>keHus B Ilepuognueckoi

(u3nueckre U XUMUYECKUEe CBOWCTBA
KaJIbIUs ¥ ero coequaennii. OObICHATH
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onbIT 15. CBoilicTBa
COEIMHEHN I
KaJIbIIHS.

cucteme siementoB Jl. 1.
MenneneeBa u CTPOEHUSI aTOMOB.
[Toydenne, pusndeckue u
XHUMHYCCKHE CBOMCTBA,
MIPUMEHEHHE KaJbLUs U €T0
COEIMHEHUH.

Coum KanbIus, UX 3HAYCHUE B
MIPUPOJIE U KU3HU YEJIOBEKa.
HdemoncTpanmu. B3aumoselicteue
KaJIbLIUS C BOJIOM.
JlaGopaTopHblii onbIT 15.
CBolicTBa COeTMHEHUN KaNbLIHs

3aBUCHMOCTb CBOMCTB KaJbI[Us OT €r0
ctpoeHus. COIMOCTaBIATh XUMHUICCKHE
CBOMCTBA KAIBIHSA U €T0 COSTMHCHUHN C
oOmacTsamu mpuMeHeHwus1. MccnemoBars
CBOICTBA M3y9aeMBIX BEIICCTB.
Habmronate neMOHCTpUpYeMbIe U
CaMOCTOSTEITFHO TPOBOMMEIC OTIBITHI.
Habmrogath XUMUYECKUE PEAKIH U
OIHUCHIBATH MX C IOMOIIBIO POJTHOTO S3bIKA
u si3pika xuMuu. CoOIIoaTh npaBmia u
npueMbl 6e301macHoOi paboThI C
XUMHUYECKHUMU BEIIECTBAMU U
71a00pATOPHBIM OMBITOM

7140 XKecrrocth Bobl 1 | JKecTkocTh BO/IBI M CIIOCOOBI €€ XapakTepu30BaTh BUJIbI )KECTKOCTU BOJBI.
CIIOCOOBI ee yCTpaHEHHUs. XapakTepHu30BaTh CIIOCOOBI YCTPAHCHNS
YCTpaHEHUS. JlabopaTopHblii onbIT 16. J)KecTKocTH Boasl. Habmromats u
JlaGopaTopHbIii KectkocTs BOBI OIHCBIBATh CAMOCTOSITENBHO TPOBOJANMBIE
onbIT 16. omnbITEl. HabnromaTe XUMIYECKIE peaKknn
KecTtkocTh BOABI. 1 OIUCBIBATh UX € TIOMOIIBIO POJIHOTO

sI3bIKa U s13bIKa XuMuH. CobmonaTh
IpaBUiIa ¥ IPHEMBI Oe30macHoi paboThI ¢
XUMHYECKHMH BEIECTBAMU U
71a00paTOPHBIM OMBITOM

8/41 AmroMuHHN — Amomunuii. PactipocrpaneHHocts | OOBSICHATH 3aBUCUMOCTH CBOMCTB
XUMUYECKUH B TIpHpoe, PU3NIEeCKUe U QIIOMUHUS OT €r0 CTPOCHHSL.
3JIEMEHT U NPOCTOe | XMMHUYECKHe CBOMCTBA (OTHOIIEHHE | XapaKTepH30BaTh BaKHEHIINe
BEIIECTBO. K KHCJIOpOAY, TaJlOreHaM, ¢dusHUecKre 1 XUMHIECKNE CBOWCTBA
JlabopaTopHblii pacTBopaM KHCIOT H IIEI0YEH, ATIOMUHMUSL.
onbIT 17. CBoiicTBa | amromoTtepmust). [IponsBoacTBo ConocTaBisiTh XUMUYECKUE CBOMCTBA
AIFOMUHMUSL. amomuHus. [Ipumenenue QIIOMHHUS ¢ 00JIaCTIMH TIPUMEHEHUSL.

AIIOMUHUSL. XapaKkTepH30BaTh MPOMBILIIEHHBII

Hemonctpannu. Komnexnus CIIOCO0 TIOJTyYEeHNUS aTFOMUHHS.

«Amomunaniiy. [1naBnenne HccnenoBath CBOWCTBA U3y4aeMbIX

anoMunus. Bzaumonelicteue BEILECTB.

AIIOMUHUS Habmronate neMOHCTpUpyeMEIe U

CO HIETIOYBI0. ATIOMOTEPMHUSL. CaMOCTOSTENIFHO IPOBOMMBIE OTIBITHI.

JlabopaTopHblii onbIT 17. HaG6mronats XuMuueckue peakiuu u

CBoiicTBa aMOMUHHA OTIHCBIBATh UX C IOMOIIBIO POJIHOTO S3bIKA
u s3b1ka xuMun. CoOio1aTh npasuia u
IpUeMBI O€30MacHOM PaboTHI ¢
XMMHYECKHMH BEIECTBAMU U
71200PaTOPHBIM OIBITOM

9/42 CoenuHeHUs AM(pOTEpHOCTh OKCHIA H XapakTepHu30BaTh BaKHEHIIIHE
AIIOMUHMUSL. runpokcuaa amoMunus. Comn XMMHYECKHE CBONCTBA COETUHEHUI
JlaGopaTopHblii AJIOMUHHUS. anmroMuHus. OOBIICHITh B3aUMOCBSI3U
onbIT 18. [TonHoE paznoxeHue BoAOH conert MEXy HAX0XKJICHUEM B IIPUPO/IE,
CaoiicTBa AJTFOMUHUS CO CIa0BIMU CBOMCTBaMH, OMOJIOTHIECKON POIIBIO
COEIIMHEHHH JIByXOCHOBHBIMH KHCJIOTaMHU. COCIIMHEHH aTFOMHUHUS.

AIIOMUHHUSL. AmroMHHATHI B TBEP/IOM BHJE U B ConocTaBisaTh XUMHYIECKHE CBOMCTBA
pactBope. KomruiekcHsie COEJIMHEHH aTIOMUHUS C 007IacTAMHI
COEJMHEHUS aTIOMHHUS. npuMeHeHus. MccaenoBats cBONCTBa
JlaGopaTopHblii onbIT 18. n3y4yaeMbIx BemecTB. Habmonare u
CBolicTBa COEAMHEHHUH AIIOMUHUS | OMKCHIBATH CAMOCTOSATENBHO IPOBOJMMEIE

omnbIThl. Habmonate XuMudeckue peakun
U OIUCBIBATh UX C TIOMOIIBIO POJHOTO
sI3bIKa U s13bIKa xuMuK. CobimonaTh
MpaBHiIa U IpHUEMBI 0e301macHON paboTHI C
XAIMHWYECKIMH BEIIECTBAMU U
71260PATOPHBIM OIMBITOM

10/43 Pewenue 3anau u BelnosHeHNE yIpaKHEHUH HA CocTaBisiTh ypaBHEHHS PEaKUni, ¢

BBIIIOJIHEHUE
YIPaKHEHUI

COCTaBJIEHUE YPaBHEHUH peaklni,
COOTBETCTBYIONIUX 3aTaHHBIM

TIOMOUIBIO KOTOPBIX MOKHO OCYIIECTBUTH
1IETIOYKH MPEBPAIICHUIN BEIECTB.
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o TeMme «MeTauibl
TJIaBHBIX

OCII04YKamM HpeBpaIIICHI/Iﬁ, 10 TEMC
«MeTaipl TITaBHBIX TIOATPYIIID).

OcCy1IEeCTBIATh pacueThl M0 XUMUYECKUM
YpaBHEHHSAM.

HOATPYTII. Pemmenne pacueTHbIX 33124 IO Vcrionp30BaTh aNropuTMBI IPU PELICHUH
XUMHUYECKHM (OpMyIIaM 1 3a7aq
YpaBHEHHSM

11/44 | Mpakruyeckas Permenne xauecTBEHHBIX [TpoBoANTH XMUMIYECKHIT SKCIIEPHIMEHT T10
padora Ne S. HKCHEPUMEHTANIBHBIX 3a/1a4 1O HACHTH(HUKALNH BEIIECTB C TOMOIIBIO
Pemmenne skcne- Teme «MeTauTbl TIIaBHBIX Ka4eCTBEHHBIX PEaKINi, IOIyIYCHNIO
PHMEHTAIBHBIX MOATPYIID) COJIe METaJIOB INIaBHBIX MOATPYIIL.
3a/1a4 o TeMe Habmronate 1 OMMCBIBATE CAMOCTOSITETIBHO
«MerTaJbl rias- MIPOBOJIUMBIE OIBITHI C TOMOILBIO POAHOTO
HBIX TOATPYIII. SI3bIKA U SI3bIKA XMMUU. J{eaTh BBIBOJIBI 110

pe3ysbTaTaM MpOBEJCHHBIX XUMHYECKUX

omnbIToB. CoOIOIaTh IPaBHiIa ¥ MPUEMBI

6e30macHo# pabOTHI ¢ XUMHUIECKU- MU

BEIIECTBAMH U J1a00PATOPHBIM OIIBITOM
TEMA 4. METAJJIBI HIOBOYHBIX TOATPYIIII (17)

1/45 OO6mas xapakre- OO01mas xapaKTepuCTHKA XapakTepHu3oBaTh 00IIE CBOMCTBA
pucTHKa nepexoaHsx metamioB [—VIII MePEeXOAHBIX MeTauIoB. OOBSICHITH
MEPEXOTHBIX TpyIIIL. 3aBUCHMOCTH CBOWCTB NEPEXOHBIX
METaIOB. OCOOEHHOCTH CTPOCHHS aTOMOB METaJUIOB OT cTpoeHus. O600aTh 3HAaHHS

NepexoHbIX MeTasioB. Oomue U JIeNIaTh BBIBOJIBI O 3aKOHOMEPHOCTAX
(usnyeckre 1 XUMHYECKUE U3MEHEHUH CBOMCTB MEPeXOaHbIX
cBoicTBa. [IpumeHenne MeramioB METaJUIOB.
[Iporao3upoBaTh CBOWCTBA HEU3YUCHHBIX
3JIEMEHTOB M UX COEJMHEHUI Ha OCHOBE
3HaHui o [lepuonyeckoM 3aKoHE

2/46 Xpom. Xpom. Puznyeckue cBOWCTBA OOBACHATD 3aBUCUMOCTH CBOMCTB XpoMa

XpoMa. XHMMHYECKHe CBOICTBA OT €ro CTpOCHUs. XapaKTepru30BaTh
XpoMa (OTHOIIEHHE K BOASHOMY Ba)KHEHIINE (PU3NIECKUE U XUMUYECKHE
napy, KHCJIOpOY, XJIOpY, PacTBO- CBOMCTBa XpoMa.

pam kuciot). [lonydenue u CormocTaBisITh XUMHIECKUE CBOWCTBA
MPUMEHEHHE XpOoMa. XpoMa ¢ 00JIacTsIMA TPUMEHEHUSL.
Jdemoncrpauun. Bzaumoneiicteue | HabGnrogath u onmuchIBaTh

XpoMa ¢ COJISTHOM KUCIOTOH 6e3 JIEMOHCTPHUPYEMBIE OIIBITHI

JIOCTyTIa BO3/lyXa

3147 CoenuHeHus CoenuHenus xpoma. II3meHnenne XapakTepu30BaTh BaKHEHIIIHE
Xpoma. OKHCIIUTEIIbHO- XUMUYECKHUE CBOMCTBA COEUHEHUM
3aBUCHUMOCTH BOCCTAHOBUTENBHBIX U KUCIOTHO- Xpoma.

KHCJIOTHO- OCHOBHBIX CBOWCTB OKCH/IOB H YcTaHaBIMBATE 3aBUCHMOCTD MEXIY
OCHOBHBIX THIPOKCHIOB XpPOMa C POCTOM KHCJIOTHO-OCHOBHBIMH CBOMCTBaMHU
Y OKHCIIMTENLHO- CTEIeHN OKUCIIeHN. AM(OTEpHbIE | OKCHIOB U THIPOKCHIOB XpOMa U
BOCCTaHOBH- CBOMCTBA OKCHJIA ¥ THIPOKCHIA 3HAUYEHHEM CTETICHH OKHCIICHHSI.
TEJIbHBIX CBOWCTB xpoma (III). Oxucnenne coneit Xapaktepu3oBaTh aM()OTEPHEIC CBOWCTBA
OT CTENEHU xpoma (III) B xpomatsl. B3anMasle | okcuna u ruapokcuga xpoma (I11).
OKHCIICHUS MepexoIbl XpOMATOB U OnuceIBaTh B3aUMHBIE IEPEXOIBI
MeTajia. JUXPOMATOB. XPOMATHI U XpOMAaTOB U AUXPOMATOB.
JlaGopaTopHblii JUXPOMATBHI KaK OKHUCIIUTEIIH. HccnenoBath cBOWCTBA U3y4aeMbIX
onbIT 20. CBoiictBa | Ilonnoe paznodicenue 8000t coaell BEIIECTB.
coenunenuit xpoma. | xpoma (1) co crabvimu HaG6mronats 7eMOHCTpUPYEMBIE U
08YXOCHOBHBIMU KUCIOMAMU. CaMOCTOATENIFHO IPOBOUMBIE OTIBITHI.
Komnnexcrnvle coedunenus xpoma. Habnrogate XuMUYeCKUe peakiiuy U
Jemoncrpanuu. OcaxneHue OIHUCBIBATh UX C IOMOIIBIO POJHOIO S3bIKa
rugpokcnaa xpoma (I11) n u si3b1ka xuMun. CoOio1aTh NpaBuiIa u
OKHCIICHHE €T0 MEPOKCUIOM IIpueMbl 6e301IacHoOi paboThI C
BOJIOPOJA. XMMHYECKHMH BEIIECTBAMH 1
PaznoxxeHne nuxpomara aMMOHHUS. | JaOOPaTOPHBIM OIBITOM
JladopaTopHblii onbIT 20.
CBoiicTBa COeAMHEHHH XpoMa

4/48 Mapraser. Mapranen — Qusndeckue u XapaxkTepu3oBaTh BaKHEUIINE

JlaGopaTopHbIii XUMHWYECKHE CBOWCTBA (OTHOWICHHE | (PM3MUECKHE M XMMUYECKHE CBOHCTBA
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onbIT 21. CBolicTBa
MapraHIia u ero
COEIMHEHHU.

K KHCIIOpOJLY, XJIOpPY, pacTBOpaM
kucior). [Tonydenne n
npuMeHeHne Mapranma. Oxkcuna
Mmapranna (IV) kak okucIuTens u
karanu3aTop. [lepMaHranar kanus
KaK OKUCITUTEIIb.

JdemoncTpauuu. Paznoxenue
MEepOKCHJIa BOJOPOA MOJ
JICWCTBHEM JHOKCH/Ia MapraHua.
JlaGopaTopHbiii onbIT 21.
CBolicTBa MapraHua u ero
COCIMHEHUN

Maprasia u ero coeauHeHuit. OObSICHITH
3aBUCHMOCTH CBONCTB MapraHLa OT €T0
ctpoeHns. COmocTaBiIsiTh XUMHUIECKHE
CBOICTBa MapraHua 1 ero COeAUHEHUN C
00acTIMH TPUMEHEHHUS.
XapaktepuzoBaTh okcuz Mapranma (IV)
KaK OKHCJIUTENb U KaTalli- 3aTop,
TIepMaHraHaT Kaiusi Kak OKHCIIUTENb.
HccnenoBaTh CBOHCTBA H3y4aeMbIX
BEIIIECTB.

HaGmonate 1 onuceIBaTh
JIEMOHCTPALMOHHBIE U CAMOCTOSITEIBEHO
MIPOBOAMMBIE OMBITHL. Habmronars
XMMHUYECKHE PEaKINH U OIHCHIBATh UX C
TIOMOIIIBIO POIHOTO A3bIKA U SA3bIKA XHUMHH.
CobnroaTh mpaBwiia U IpUEMBI
Oe30macHO pabOTHI ¢ XUMUUECKUMHI
BEIECTBAMH U J1a0OPATOPHBIM OIBITOM

5/49 Kemnezo xak Kenezo. Haxoxxnenne B mpupoe. XapakTepHu30BaTh JKelle30 KaK
XUMHYECKHHA 3HayeHHMe jKene3a Uil OpraHnu3Ma XUMHUYecKui 311eMeHT. OOBSACHATH
3JIEMEHT. YeJI0BEKa. B3aMMOCBSA3H MEXy HaXOXXIACHUEM B
JlaGopaTopHblii JlaGopaTopHblii onbIT 22. MpUpOJIe, CBOMCTBAMU U OMOJIOTHYECKON
OnbIT 22. N3yueHne MuUHEpaIOB Xkee3a poisio xenes3a. McciaenoBarh cBoiicTBa
N3yyenue u3y4yaeMbIx BemecTB. Habmronats u
MUHEpaJIOB XKele3a. OIHCBIBATh CAMOCTOSITEIBHO POBOAUMBIE

omnbIThl. COONFOIATh MPaBIiIa U IPUEMBI
0e30macHO pabOTHI ¢ XUMUUECKUMH
BEIIECTBAMH U JAOOPATOPHBIM OITBITOM

6/50 Kemezo — Ou3nyUecKue CBOMCTBA JKeesa. XapaKTepHu30BaTh Kele30 Kak MPOCToe
MPOCTOE BEUIECTBO. | XMMHYECKUE CBOMCTBA JKee3a BemiecTtBO. OOBSACHATD 3aBUCUMOCTH
JlabopaTopHblii (B3aUMOZCHCTBHUE C KUCIIOPOIOM, CBOIICTB JK€J€3a OT €ro CTPOCHHUS.
onbIT 23. CBOMCTBa | XJIOPOM, CEPOH, YIiIeM, BOJOH, XapakTepHu30BaTh BaKHEHILINE
Kenesa. KHCJIOTaMHU, paCTBOPaMH COJIEeit). ¢busnyeckre 1 XMUMHYECKUE CBOWCTBA

CriaBbl JKese3a ¢ yriaepoIoM. kKeJie3a, Coco0bl ero MOIy4YeHUs.
ITony4yenue u npuMeHeHue xene3a. | ComocTaBIATh XUMHUECKHE CBOICTBa
Kopposus xenesa u ciocoObt JKenesza ¢ 006JIacTsIMU IPUMEHEHHSI.
3aILUTBI JKEJIE3HBIX U3/1EIUN OT XapaKTepHu30BaTh MIPOLECC KOPPO3IUU
KOPPO3HH. JKeJe3a M CoCOOBI 3aIlUTHI XKele3a OT
demoncrpauun. Komnexuus koppo3uu. Mccnenosars cBoiicTBa
«Kerne3o u ero craBeI». M3yJaeMbIX BemecTB. Habmonate u
JlaGopaTopHblii onbIT 23. OIIMCHIBATh IEMOHTPALIUOHHBIC U
CpoiicTBa xene3a CaMOCTOSITEITFHO TPOBOJMMEIC OTIBITHI.
Habmrogate XuMUYecKue peaxkiuu 1
OTIHCBIBATh UX C IOMOIIBIO POJIHOTO S3bIKA
u s3p1ka xuMun. CoOmro1aTh paBuiIa u
npuemMsl 6e30nacHO paboTHI ¢
XMUMHWYECKHMH BEIECTBAMU U
71260PATOPHBIM OIMBITOM

7/51 CoenuHeHus Coenunenus xene3a. CpaBHEHHE XapakTepu30BaTh BaKHEHIIIHE

Kenesa. KHCJIOTHO-OCHOBHBIX U XUMHUUYECKHUE CBOMCTBA COEAMHEHUN

OKHUCITUTEIHHO-
BOCCTAaHOBUTEILHBIX CBOWCTB
runpokcuaa xenesa (1) u
runpokcuna xenesa (I11). Comu
xenesa (II) u xenesa (111). Metoast
nepeBoa coueit xxenesa (1) B comu
xene3a (IIT) u o6patro. [TomHOE
pasiioxeHue BOAOU coeil xenesa
(IIT) co cmabpIMu ABYXOCHOBHBIMU
kucnoramMu. OKUCTHTETHHBIE
CBONCTBa

coenmueHuit xenesa (I11) B

Kenesa.

CpaBHUBATH KUCIOTHO-OCHOBHbIC
OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIE
cBoOMcTBa ruapokcuaa xenesa (11) n
runpokcuaa sxxenesa (I11).
CormocTaBisITh XUMHYECKHE CBOHCTBA
COCIMHEHHH XKele3a ¢ 00IacTIMu
MIPUMEHEHUSI.

XapakTepu3oBaTh METO/IbI IEPEBOA
coxeii xxene3a (II) B comm xxenesa (I11) u
obpatHo.

Habno1ath IeMOHCTPUPYEMbIE OTIBITHI.

50




PCaKIHIX C BOCCTAHOBUTEIISIMU
(momumom,

CEPOBOZIOPOJIOM U MENBIO).
[{nannaHpIe KOMIUIEKCH XKeJe3a.
KagecTBeHHBIE peakiiy Ha HOHBI
senesa (I1) u (I11).
Hdemoncrpanuu. OcaxneHne
runpokcuaa xenesa (II) u
OKHCJICHHE €T0 Ha BO3JyXe

Ha6mo,uan, XUMHUYECCKUC PCAKIINU U
OIMMCBIBATH UX C IMTOMOINBIO POAHOTO A3BIKA
" A3bIKa XUMHHU

8/52 Mens. Menpb. Haxoxaenue B nmpupoe. OOBSICHATH 3aBUCUMOCTH CBOHCTB MEIH OT
JlaGopaTopHbIii buosnornueckas poss. Guzndeckue | ee CTpoeHHs. XapaKTepH30BaTh
onbIT 24. CBONCTBA | M XMMUYECKHE CBOMCTBA Men Ba)kKHeHIIME PU3NIECKUE U XUMUYECKHE
MeJH, ee CIUIaBOB U | (B3aMMOJIEHCTBHE C KUCIOPOIOM, CBOMCTBa ME/IM U €€ COSINHEHUI.
COCIMHEHUH. XJIOPOM, CEpOii, KHCTIOTaMU- CormocTaBnsTh XUMHYECKUE CBOWCTBA
OKHCIUTEISIMHI, XJIOPHIOM JKeJie3a | MEIH U ee COCTUHEHUH ¢ 00IacTsIMu
(IIT)). [omy4yenne u MpUMEHEHHE MpUMEHEHH. XapaKTepH30BaTh
Mean. OKCHJI ¥ THIPOKCU MeIN MIPOMBIIIICHHBIE CIOCOOBI TOYICHHUS
(IT). Comu menu (IT). Menubrit Menn. VMccaenoBats CBOWCTBA H3yIaeMBIX
Kynopoc. Ammuakatsl Meau (1) u BemecTs. HaOmonaTe 1 onmuceIBaTh
menu (II). [TomydeHue okcuma Menu | CaMOCTOSTEIBHO MPOBOJAUMBIC OIIBITHL.
(I) BoccTaHOBIEHHEM THAPOKCUIA HaG6mronats XuMuueckue peakiuu u
meau (II) rmroxo3oi. [Tonyuenue OMNUCBIBATEL UX C IIOMOLIBIO POJHOIO A3BIKA
xjuopuaa U si3bIka Xxumun. CoOro1aTh paBuiIa 1
n noguna menu (I). HpUeMbl 6€30MacHO paboThI ¢
JlaGopaTopHblii onbIT 24. XUMHUYECKUMHU BEILIECTBAMU U
CBoiicTBa MenH, ee CIIaBOB U 71a00paTOPHBIM OTIBITOM
COEIMHEHU
9/53 IpakTuyeckas Permenue 3a1a4 Mo Moy4eHHIo [IpoBOIUTH XMMHUYIECKHUIA IKCTICPUMEHT I10
padora Ne 6. 3aJaHHBIX BEHIECTB (MEIHOTO TTOTYYCHHIO 3aJJAHHBIX BEICCTB.
«[lomyuenue KyIopoca u dicene3no2o kynopoca) | HabmoaaTs U OMKUCHIBATH CAMOCTOSTEIBHO
MEIHOTO KyIOpo- TIPOBOIUMBIE OTIBITHI
ca. [omyuenne C TIOMOMIBIO POJHOTO SI3BIKA M S3BIKA
JKEJIC3HOTI' O XUMHUH. I[ef[aTb BBIBOJIBI TTIO pE3YyJibTaTaM
Kynmopoca . MPOBEACHHBIX XUMHNYCCKUX OIILITOB.
CobronaTh npaBuiia U NpUEMBbI
0e30macHO# pabOThl C XUMHUUCCKUMHU
BEILIECTBAMH U JJA00OPATOPHBIM ONBITOM
10/54 Cepebpo. Cepebpo. duzndeckue u XMMu4e- OOBACHATH 3aBUCUMOCTH CBOMCTB cepedpa
CKHE CBOMCTBA (B3aUMO/ICHICTBUE C | OT €r0 CTPOCHHUSL.
CEPOBOJIOPOJIOM B MPHUCYTCTBUU XapakTepHu30BaTh BaKHEHIIIHE
KHCJIOPO/Ia, KHCIOTaMHU- (u3nveckre 1 XUMHYIECKHE CBOUCTBA
okucnurensimu). OcaxaeHue cepebpa U ero COeTUHEeHUH.
oKcHIa cepedpa Ipu AeHCTBHH ConocTaBnsATh XUMHICCKHE CBOWCTBA
IIETIOYH Ha COJU cepebpa. cepebpa H ero COeTUHEeHUH ¢ 00IacTsIMH
AmMmuaxatsl cepedpa Kak npumeHeHus. Habmonats u onuceIBaTh
okucnureny. KauectBeHHas JIEMOHCTPHUPYEMBIE OIIBITHI
peakius Ha HOHBI cepebpa.
[Mpumenenue cepebpa.
JemouncTpanuu. Beinenenue
cepebpa u3 ero cosei aeicTBrEeM
MeaH
11/55 3ooTo. 3onoT0. dusudeckue u OOBACHATH 3aBUCUMOCTH CBOWCTB 30J10Ta

XHMUYCSCKHE CBOMCTBA
(B3aMMoO/ieiicTBHE
30J10TOXJIOPOBOJIOPOIHASL KUCIIOTA.
Tunpoxcun 3omora (110).
Kommtekcer 301m0Ta. CriocoOb!
BBIACJIICHUSA 30J10Ta U3
30JI0TOHOCHOM NOPOJBIL.
IIpumeHneHue 30510Ta ¢ XJIOPOM,
«IAPCKOH BOIKON»).

OT €ro CTPOEeHHUs. XapaKTepU30BaTh
Ba)KHEHIIME PU3NIECKUE U XUMUYECKHUE
CBOWCTBA 30J10Ta U €r0 COETUHEHUI.
ConocTaBnsTh XUMUYECKHE CBOWCTBA
30J10Ta ¢ 00JIACTSIMU IPUMEHEHHUSL.
XapaKTepHu30BaTh CIIOCOOBI BBIICICHUS
30J10Ta U3 30JI0TOHOCHOW NOPOJIbI
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12/56

30510TO.

[unk. ®u3nyeckre 1 XUMUYECKHE
CBOMCTBa (B3aUMOJICHCTBUE C
rajoreHaMHu, KUCJIOPOJI0M, CEPOH,
BOJIOM, pacCTBOpaMU KUCJIOT U
menodeit). [lomyderne u npumeHe-
HHUE OUHKA. AM(POTEPHOCTh OKCHIA
U TUIpOKCHIA IMHKA. BakHelme
COJIY IIUHKA.

JlaGopaTopHbIii onbIT 25.
CBolicTBa IIUHKA U €r0 COeTUHEHNI

OOBSICHATH 3aBUCUMOCTH CBOMCTB IIMHKA
OT €ro CTpOoeHHs. XapaKTepHu30BaTh
BaKHEHIIHE HU3NUECKHE U XUMUIECKUE
CBOWCTBA IIMHKA U €r0 COEIUHEHUMN.
XapakTepru3oBaTh CIIOCOOBI TOTYICHNUS
nuHKa. COMmOCTaBIsATE XUMUICCKUE
CBOWCTBA IIMHKA U €T0 COEAUHEHUI C
obnactsamu mpuMeHeHwus. Mccnemoars
CBOWCTBA M3y4aEMBbIX BEIICCTB.
Hab6mronath 1 ONMUCHIBATh CAMOCTOSATEIBHO
MPOBOIUMBIC ONBITHI. Habmoaate
XUMHUYCCKHUE PEAKI[UH U OIUCHIBATh UX C
MTOMOIIBIO0 POJHOTO SI3BIKA U S3bIKA XUMUH.
CobnroaTh mpaBwiia U IpUEMBI
0e30macHO pabOTHI ¢ XUMUUECKUMH
BEIIECTBAMH U JJAOOPATOPHBIM OMBITOM

13/57 Pemenne 3amaq u Brmmonnaenue ynpakaeHui mo teme | CocTaBiIATh YpaBHEHHUS PEaKIHi, C
BBITIOJTHEHHE «MeTanisl MOOOYHBIX MOATPYMID», | HOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTD
YIpaKHEHUI Ha COCTaBJIEHHE YPaBHEHUH LIEMIOYKU [TPEBPALLEHUI BEILECTB.

1o TeMe «MeTamabl | peakiyid, COOTBETCTBYIONIHX OcymecTBIATh pacdeTsl 10 XUMUIECKIM
MOOOYHBIX 3a/laHHBIM LIEII0YKaM YpaBHEHUSM.
MOATPYIIII». npespaiieHuil. Pemenue Hcnonp30BaTh aaropyUuTMBl IPU PELICHUH
pacueTHBIX 33434 110 XUMHYECKIM 3a1a4
dhopMysIaM U ypaBHCHUSIM

14/58 IIpakTnyeckas Pemenue skcriepuMeHTaIbHBIX IIpoBOaUTE XUMUYECKUI1 IKCIIEPUMEHT 110
padora Ne 7. 3aja4 1o Teme «MeTasuisl HOJy4eHHuIo ruapokcua xenesa (II),
Pemmenne sxcne- MOOOYHBIX TOATPYIII ruapoxcuaa xxenesa (I1I), xmopuna xenesa
PUMEHTAIBHBIX (1), oxcuna memu (II), aurpara menu (1I),
3a7a4 [0 TEME runpokcuaa xpoma (II), rumpokcuna
«MeTanisl LMHKA, XpOMaTa KaJIus.

MOOOYHBIX [TpoBoaNTH XMMHIYECKHI SKCIIEPIMEHT I10

HOATPYTIID. OTIPEAEICHUIO KAYeCTBEHHOTO COCTaBa
xyopuaa u cynsdarta xenesa (111),
UICHTHU(HUKAIIUNHA HOHOB METAJIIIOB
HOOOYHBIX TIOATPYII C IOMOIIBIO
KaueCTBEHHBIX PEaKIHil.
IIpoBOaUTH XUMUYECKUI IKCIIEPUMEHT 110
HCCIIEIOBaHMIO aM(pOTEPHOCTU
runpokcuaa xpoma (1) u ruapoxcuna
uuHKa. [TpoBOAUTH XMMUUECKHIA
9KCIIEPUMEHT I10 UCCIIE0BaHHIO
B3amMoeiicTBrs xiopuna xxenesa (1) ¢
JUXPOMAaTOM Kalus B KHCIION cpeie.
IIpoBOaUTH XUMUYECKUI SKCIIEPUMEHT 110
OYHCTKE KeJie3a OT PrkaB- YHHBL.
Habmroate ¥ OMHUCHIBATH CAMOCTOSITETIHHO
HPOBOJIUMBIE OITBITHI

15/59 IIpakTHyeckas Pemrenue 3a1a4 o NOJIy4eHUIO [IpoBONTHE XUMHUYECKUH IKCTIEPUMEHT 10
paGora Ne 8. 33/IaHHBIX BenlecTs (coyin Mopa) MOJTYYEHUIO 3aJJaHHBIX BEIIECTB (COIH
«Tonyuyenue conu Mopa). HaGmroaTh 1 OIUCHIBATh
Mopanr. CaMOCTOSITEIILHO MIPOBOANMBIE OIIBITHI C

TIOMOIIIBIO POTHOTO SA3bIKA U SA3bIKA XUMUH.

Jlenath BBIBOABI IO pe3yJIbTaTaM

MIPOBEJCHHBIX XUMHYECKHX OIIBITOB.

Cobutonath MmpaBwiia v IPHEMBI

6e301acHoi paboThl ¢ XUMHIECKUMH

BEIIECTBAMH U JJAOOPATOPHBIM OIBITOM
16/60 | O6o6mratoree PerieHue 3a/1a4 1 BBINIOJIHEHHE CocTaBisiTh CpaBHUTEJIbHBIC U

MTOBTOPEHUE 10
TeMe «MeTaJlIbly.

yYIpaKHEHUH, TO3BOJISIFOIINX
CHUCTEeMATH3UPOBATH U 00OOIIHUTH
MOJIyYE€HHbIE 3HAHHS 110 TEME
«MeTtamib»

obobmaromnye cxemsl. [IpoBoauTh
pacyeTsl Mo XUMUIECKUM (OopMyIaM 1
ypaBHEHUSAM peakiuii. OCcyIecTBIsATh
TO3HABATENBHYIO PEQIICKCHIO B
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OTHOIIICHUU COOCTBEHHBIX JOCTIKCHHUN B
Tporiecce pereHns yaeOHbIX 1
MTO3HABATENBHBIX 33144

17/61 KonTponsHas Kontpos 3nanmit mo reme OcymiecTBIATh IO3HABATEIBHYIO
pabota Ne 2 o «MeTtatb» pedIIeKCHIo B OTHOIIEHUH COOCTBEHHBIX
TeMe «MeTaJluIb». JOCTHKEHUH B POLIECCE PELLIECHUS
y4eOHBIX ¥ TO3HABATENbHBIX 33/1a4
TEMA 5. CTPOEHHE BEIIECTBA (8)
1/62 SAnpo atoma. Crpoenne atoma. Hyxmmapr. O060011aTh TOHATHS «SIIPO», KIIPOTOHY,
Snepubie peakumu. | M3oronsl. Jegexm maccor. Tursl CHEUTPOH», KA30TOIBD», «HYKIUIBD.
PaZMoaKTUBHOTO pacHaja. XapakTepu3oBaTh CTPOCHHUE AaTOMHOTO
TepMosiaepHBI CUHTES. saapa.
OmKpvimue HOGbIX XUMUYECKUX Paznnyath TepMHUHBI «HYKIHIBD U
anemenmos. S1epHble peakiuu. «U30TOMBI». XapaKTepU30BaTh TUIIBI
Tuner ss0epuvix peaxyuil’: Oeienue U | paTioOaKTHBHOTO pacIiaia, THITBI SAEPHBIX
cunmes. IIpuMeHeHue paguony- peaxuuii. OTUCHIBATH
KIMIOB B MenunuHe. MeTtox TIOTy4EHHUE HOBBIX 3JIEMEHTOB
MEUCHBIX aTOMOB MIOCPEACTBOM SIAEPHBIX PEaKINit
2/63 DJeKTpOHHBIE KBaHTOBBIC Unca. ATOMHas XapakTepHu30BaTh COCTOSIHUE HJIEKTPOHA B
KOH(UTypannuu opbutans. Pactpenenenne aToMe.
aTOMOB. 3JIEKTPOHOB IO YHEPTEeTHYECKUM O0001aTh TOHSTHUS «IJICKTPOHHAS
YPOBHSIM B COOTBETCTBHUH C KOH(QUTypanus», «IHePreTHIECKU
MIPUHITUIIOM HaUMEHbIIEeH SHEPTUH, | YPOBEHbY, «aTOMHAs OpOUTAIIBY.
mpaBuioM XyH/a U MPUHIIUIIOM XapakTepHu30BaTh KBAaHTOBBIE YHCIIA.
[Maymu. dopmynupoBats 6a30BbIe PUHIHIIBI
pacnpeneneHus 3JeKTPOHOB 110
opoHTaIIM.
3/64 DNeKTpOHHBIE OCOOCHHOCTH CTPOCHUS ®dopmynupoBaTh 0a30BbIe IPUHITUITEI
KOH(UTypannuu 9HEPreTHYECKUX YPOBHEH aTOMOB pacIipeseneHus JIeKTPOHOB 110
aTOMOB. d-31eMeHTOB. DIEKTPOHHAS opOuTasM.
KOH(UTypanus aToma. CpaBHHBaTH aTOMHbIE OpOUTANH,
DJeKTPOHHBIC KOHPHUTYPAIH HaXOJISIIIHECs Ha Pa3sHbIX YPOBHSX, T10
TIOJIO’KUTEIBHBIX U OTPULATENBHBIX | (hOPME M SHEPTHU. XapaKTepH30BaTh
HOHOB. BaJIeHTHBIE 2JIEKTPOHBI BaJICHTHBIC BO3MOJKHOCTH aTOMOB
XHUMHUYECKHX IEMEHTOB
4/65 KoBanenTHas cBsi3p | DIEKTPOHHAS NMPUPOJIA Konkpern3npoBaTh MOHATHS
U CTpOCHHE XMMUYeCKOH cBa3U. Buabt «XHUMHYECKasl CBSA3b), «BAIEHTHOCTDY.
MOJIEKY. XUMHUUECKoH cBsizu. KoBaneHTHas 0O60011aTh MOHITHS «KOBAJICHTHAS
CBSI3b U €€ XapaKTePUCTUKU HETIOJIAPHAS CBA3bY», «KOBAJECHTHAs
(aHeprus cBsI3H, JUIMHA CBSI3H, noJsipHast cBsA3b». OOBIACHATH MEXaHN3MBI
BJICHTHBIN YToJl, KPaTHOCTB CBSI3H, | 00pa30BaHMs KOBAJIEHTHOW CBS3H.
MOJIIPHOCTB, MOJISAPU3YEMOCTH ). OmnuceIBaTh XapaKTePUCTHKH KOBATEHTHON
KoBanenTHas HenomspHas u CBSI3M.
nossipHas cBsi3b. OOMEHHBIH 1 [IpenckaspiBaTh (hOPMY ITPOCTHIX MOJIEKYJI.
JIOHOPHO-aKIIENTOPHBII Habmonate u onuceiBaTh
MeXaHU3MBI 00pa30BaHUS JEMOHCTPHPYEMBIE MaTepHAaJIbI
KOBaJICHTHOM MOJISIPHOM CBSI3U.
I'eomerpus monexymsl. Junonvhoiil
MOMEHM CBA3U, OUNOJIbHBIL
MOMENM MONEKYIbL.
Jdemoncrpanuu. Mojenn MoJieKys
5/66 Honnas cBs3b. Xumuueckas cBsi3b. lonHas cBsi3b. | O000IIaTh MOHATHS «MOHHAS CBSI3bY,

CrpoeHne HOHHBIX
KPHCTAJLJIOB.

Omauuue medncoy UOHHOU U
Koganenmuou ces3vto. CTpoeHue
TBEPJBIX TeNl. THIIbI
KPHUCTaJNINYECKUX PELIETOK
MOHHBIX coequHeHni. [TonsTue 06
JJEMEHTApHOH siueiike.
JdemoncTpanuu.
Kpucrainuueckue pelerku

CKpUCTAJUINYCCKAd PCUICTKA»,
«BJIEMEHTapHas STYCHKaY.

OOBSACHATh MEXaHU3MBI 06pa3OBaHI/IH
HOHHOM CBSI3H. XapaKTCpI/BOBaTL THIIBI
KPUCTAINIMYCCKUX PEHICTOK HOHHBIX
COGHHHGHHﬁ. Ha6J’IIOﬂaTL " OIMHUCHIBATH
JAEMOHCTPUPYEMBIC MaTEPHUAJIbI
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6/67

Merannnueckas
CBSI3b.
Kpucrannuueckue

PEUIETKH METAJITIOB.

XuMuyeckas CBs3b.
Merammmdeckas cBsizb. CTpoeHue
TBepAbIX Ten. Kpucrammmdeckue u
amopodHsle Tena. Tursr
KPHUCTAJUTMYECKHUX PELIETOK
MeTaioB. /leMOHCTpanum.
Kpucrannuueckue pemerku

O0001aTh HOHATHE «METAJUITHYECKAS
cBs13b». OOBSICHATE MEXaHU3MBI
00pa30BaHMsI METAUIMICCKOM CBSI3H.
XapakTepu30BaTh TUIBI KPUCTAUTHIECKUX
pemeTok MetaioB. Habmronats u
OIUCHIBATH IEMOHCTPUPYEMbIE MAaTEPHAIIBI

7/68 MesxxmMorexysip- MesxMOITeKyIIsIpHEIe XapakTepu30BaTh TUIIBI
HbIE B3aumoieiicTBus. Bonopoanas MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBHSI.
BsaumopeiictBus. CBSI3b U €€ BIUSHHE HA CBOMCTBA O0001aTh TOHATHE «BOIXOPOIHAS CBS3bY.
BemecTa. [lonamue o OOBSICHATD MEXaHU3MBI 00pa30BaHUs
CYNpAMOJIEKYNIAPHOU XUMUU BOJIOPOIHOM CBSI3H
8/69 O6o0maromiee Pemenue 3a1a4 v BBIONHEHNE CocTaBnsTh CpaBHUTEIbHBIC H
MOBTOPEHHE 110 YIpa)KHEHHH, TO3BOJISIOINX oboburaromye cxemsl. [IpoBoanTh
Teme «CTpoeHue CHCTEeMaTH3HPOBaTh U 0000IUTH pacyeTsl IO XUMUYEKUM (hopmyJiam 1
BEILIECTBAY. MOJTy4CHHBIC 3HAHUS 110 TEME ypaBHEHHAM peaknuil. OcymecTBIATh
«CtpoeHue BemecTBa ITO3HABATENBHYIO PEQIICKCHIO B
OTHOIIEHUN COOCTBEHHBIX JTOCTHKCHUH B
Tporiecce pereHus yaeOHbIX U
TI03HABATENbHBIX 33124
TEMA 6. TEOPETUYECKOE OIIUCAHUE XUMHUYECKUX PEAKITAM (17)
1/70 TensoBsle TemnoBoit 3¢ pekT XumMuIecKon XapakTepu3oBath TEIoBbie 3P dexTh
3¢ G eKThI peakuuu. DHAOTEPMHUUYECKUE U XUMHYEeCKHX peakiuii. O00011aTh
XUMHYECKHX 9K30TEPMHUYECKUE PEAKLIUH. HOHSTHUS «IK30TEPMHUYECKAs peaKkLusy,
peaKLuii. Tepmoxumudeckue ypaBHEHHS. «QHJIOTEpPMHUYECKAs PEAKLIUS».
[Monsitue 00 sHTanbnuu. Ternora OnuceIBaTh TEPMOXHUMHUYECKHE PEAKIIHH.
o0Opa3oBaHUs BelllecTBA. DHEPTus PaccuntsiBaTh TEmoBbIe 3P (EKTHI
cBs3H. JleMOHCTpaLuM. XUMHUUYECKUX peakuuid. OnpenensTsb
OK30TepMUYECKHE U TIOHATHE «IHTANbIUM. ONpeneniTh
9H/IOTEPMHUYECKNAE XUMUUECKHE TETIIIOTHI 00pa30BaHUs BEIIECTB.
peaknun. TenyoBbIe SIBICHAS IPH Habmonate 1 onuceIBaTh
PacTBOPEHHH CEPHON KUCIIOTHI U JEMOHCTPHPYEMBIE OIIBITHI
aMMHAYHOH CEJUTPHI
2/71 3axoH ['ecca. 3akoH ['ecca u cieacTBus U3 Hero. ®opMynupoBaTh 3aKOH I'ecca u cieacTBue
OHeprus cBs3U U3 Hero. PaccunTHIBATh TEIUIOTHI PEaKIUU
4yepe3 TemIoTbl 00pa30BaHUsl BEIIECTB.
PaccunThIBaTh TEIUIOTHI PEAKIMK Yepe3
SHEPIruM CBsA3EH
3/72 Outponus. Bropoii | [onsitue 06 suTponuu. Bropoit ®DopmynTupoBaTh BTOPOH 3aKOH
3aKOH 3aKOH TEPMOANHAMUKHI TepMoArHaMUKHU. OnepupoBaTh MOHATHEM
TEepPMOJMHAMUKH. «QHTPOTIHSY
4/73 Oneprust [m66ca | DHeprus ['m606ca u kpuTepun Xapaktepu3oBaTh dHepruro [ mo6ca xak
KPHUTEPUH CaMo- CaMOIIPOU3BOJIBHOCTH XUMHUYECKOH | TEPMOANHAMHUUYECKYIO (PYHKIIHIO.
MPOU3BOJILHOCTH peaknuu [IporHo3nupoBaTh BO3MOKHOCTh
XUMHUYECKUX MIPOTEKaHNsI XUMUIECKUX peaknnii Ha
PEaKIui. OCHOBE MMEIOLIUXCS 3HAHUH 110
XMMHUYECKOH TepMOIMHAMUKE.
XapakTepu30BaTh KPUTEPUU
CaMOIPOU3BOJILHOCTH XUMHYECKUX
peaxkuui
5/74 Pemenne 3anau Pemenue pacueTHBIX 33134 110 OcCyImecTBIATh pacyeThl TETIIOBBIX

110 TeEME
«Xumuyeckas
TEPMOJMHAMHUKA.

XUMHYECKHM (hopMyTIaM U
YpaBHEHHSM IO TeMe «XUMHYIECKast
TEPMOJANHAMHKA)

3 (PeKTOB XMMUUECKHUX peaKIiii Ha
OCHOBE JJAHHBIX O TEIUIOBOM 3 deKTe
00pa3oBaHUsI BEIIECTB.

IIporao3upoBaTs BO3MOXKHOCTb
MPOTCKAHUS XUMUYECKUX PEaKIUi Ha
OCHOBE UMEIOIIUXCSA

3HAHMH 110 XMMUYECKOH TepMOIMHAMUKE.
OcyecTBIATh pacyeTsl 10 XUMUYECKIM
¢dopmynam. Mcnonb3oBatk anropuTMsl
TIPH PEUICHNH 3a/1a4
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6/75 CkopocTb CKopocTh XMMHUYECKHX pEaklyi, ee | XapaKTepu3oBaTh CKOPOCTh XUMHYECKOH
XUMHYECKOI 3aBHCHMOCTH OT Pa3IHIHBIX peaxuuu.
peaximu. (haxTopoB: mpupoab! pearupyromux | OOBSICHATH 3aBUCUMOCTD CKOPOCTH
3axkoH BEIIIECTB, KOHIICHTPALIUU XAMHYECKOH PEaKIfy OT Pa3IIMIHBIX
JIEHCTBYIOIINX pearupyromux BemecTs, (akxTopoB.
Macc. TeMIIepaTyphl, HATNIUS DopMyITHpOBaTh 3aKOH JIEHCTBYIOIINX
KaTaJIn3aTopa, IUIOIaaH Macc.
MOBEPXHOCTH Pearupyrommx HaGmonate 1 onuckeIBaTh
BelecTB. Peakiuy roMoreHHbIe JIEMOHCTPHPYEMBIE OIIBITHI
U TeTepOTeHHBIE. JnemenmapHbvie
peaxyuu. Mexanuzm peaxyuu.
AKmusuposanubiii KOMnIEKc
(nepexoonoe cocmosnue). 3aKon
JIEHCTBYIOIIMX Macc.
JemoHcTpanuu. 3aBUCHMOCTD
CKOPOCTH PEaKIIH OT IPUPOIEI
BEIIIECTB Ha IIpUMepe
B3aUMOJEICTBUS pacTBOPOB
Pa3IMIHBIX KUCIIOT OTMHAKOBOI
KOHLEHTPAIMX C OJJMHAKOBBIMU
KycoukaMH (TpaHyJlaMH) ITUHKA U
OJIMHAKOBBIX KYCOYKOB pa3HbIX
MeTaJyIoB (MarHus, IMHKa, kKeje3a)
C PacTBOPOM COJISTHOM KUCJIOTHI.
BzaumonelicTBue pacTBopoB
CEPHOM KUCIIOTHI C PAaCTBOPAMH
THOCYNB(aTa HATPHUS Pa3THIHON
KOHIICHTPAIIH
776 3aBHCUMOCTH [IpaBmno Bant-T'odda. [TorsTHE OmnpenemnsaTs MOHATHS «TeMIICPaTypPHBII
CKOpPOCTH peakiuu | 00 SHEpPTUU aKTHBALUH U 00 KOX(PHUIHIEHT CKOPOCTI, «IHEPTHS
OT TEMIIEPATYPHI. SHEPreTUIECKOM Ipodure akTuBanum». @opMyITUpoOBaTh MPaBUIO
peakimu. JleMoHcTpanum. Bant-I'odda. OOBsICHATS PpUUKHY
B3aumoneiictBue pacTBOpOB YBEIMUYEHUS CKOPOCTH PEaKLUU IIpU
CEpHOI1 KUCJIOTHI C paCTBOPaAMHU HarpeBanuu. HabGnroaats v onuchIBaTh
THOCYNb(aTa HATPUS Pa3IUuHON JIEMOHCTPHPYEMBIE OIIBITHI
TEMIIEPaTypHbI
8177 Karamus. Karamu- KaranuzaTops! u katanms. OmnpenemnsTh NOHATHS «KaTaJu3»,
3aTOpBHI. AKTHBHOCTb U CEJICKTUBHOCTh «KaTamm3aTopy, «pepMeHT»,
JlaGopaTopHbIii KaTanu3atopa. [ 'oMoreHHbIH 1 «aKTUBHOCTBY, «CEIEKTUBHOCTHY,
omBbIT 26. reTeporeHHbId Katanu3. Poib «TOMOTEHHBIH KaTalH3y, «TeTepOTeHHBIH
Karanuruaeckoe KaTaJIn3aTOPOB B IPUPOJE U karanus». OOBACHATh MEXaHU3M JACHCTBUS
pasioxeHue MIPOMBIIIJICHHOM TTPOU3BOJICTBE. karanuzatopa. ONIChIBaTh MEXaHI3MBI
MepOKCHIIA ®DepMeHTHI Kak OHOJIOTHYECKIE TOMOTEHHOTO0, TETEPOTEHHOTO H
BOJIOPO/IA. Katanu3aTopsl. JlemoHcTpanmu. (hepmenTaTUBHOTO KaTanu3os. Habmoaars
PaznoxeHune nmepokcuaa BOIOpoJia | IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO
C MOMOII[BIO HEOPIaHUUECKHX npoBoauMbIe ombIThl. Habmonars
KaTaJ13aTOPOB M NPUPOTHBIX XMMHUUYECKHE PEaKIMU U OIHMCHIBATh UX C
00BEKTOB, COIEPIKAIMX KaTanasy. HIOMOIIIBIO POJTHOTO SI3bIKA M SI3bIKA XUMHHU.
JlaGopaTopHblii onbIT 26. CobnroaTh npaBuiia U IpUEMBI
KaranmuTimaeckoe pasnoxxeHue 0e30macHO pabOTHl ¢ XUMUYECKUMH
MePOKCHIIAa BOJOPOaa BEIIECTBAMH U JIA00OPATOPHBIM
00opyIoBaHUEM
9/78 Xumunueckoe OO6paruMble peaknu. XUMU4eckoe | XapaKkTepu3oBaTh XMMHUUECKOE
paBHOBeCHE. paBHoBecue. Koncranra paBHOBecue. CpaBHHBATh 0OpaTUMBIE U
Koncranra paBHOBeECHS HeoOpaTHUMbIe peakIMu. XapaKkTepu3oBaTh
paBHOBECHSL. KOHCTaHTY paBHOBECHS KaK KOJIU-
YECTBEHHYIO XapaKTePUCTHKY MOJIOKEHHsI
XMMHUYECKOTO PABHOBECHSI
10/79 TIpunuun Jle [Ipunuun Jle Hlarense. ®opmynupoats npuniun Jle llarense.
[aTense. PaBHOBECHbBIE COCTOSHHSI: XapakTepu3oBarh TUIBI PABHOBECHBIX

YCTOHYHUBOE, HEYCTOMUUBOE,
Oe3paznuuHoe. CMeneHne

cucrteM. OOBSICHATH 3aBUCHUMOCTh
MTOJIOKCHHS XMMUYIECKOTO PABHOBECHS OT
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XUMHUYECKOI'0 PAaBHOBECHSI 1O
JIEHCTBUEM Pa3IUIHBIX (DAaKTOPOB:
KOHIIEHTPAIU PEeareHTOB WK
MIPOAYKTOB PEaKINH, TaBICHUS,
Temneparypsl. Pors cMmemenus
PaBHOBECHS B TEXHOJIO- THYECKUX
mporieccax.

JdeMoncTpanum. 3aBUCUMOCTD
MOJIO’KEHHU Sl PAaBHOBECHS B CUCTEME
2NO *» N O ot TemnepaTypsl

pas3nuuHbIX pakropos. [IpenckaspiBaTh
HalpaBJIeHUE CMELICHUSI XUMHUIECKOTO
paBHOBECHS IIPH U3MEHEHHUH YCIIOBUI
MIPOBEACHUS 00PATHMOM XHMHUYIECKOMH
PEaKIHH.

Habmonate 1eMOHCTPUPYEMBIC OTIBITHI.
Habmonats XuMu4ecKue peakyuu u
OTUCBIBATh UX C IOMOIIBIO POJHOIO S3bIKa
U SI3bIKa XUMUU

11/80 IIpakTuyeckas Pemenne sxcnepuMeHTaIbHBIX [IpoBoANTH XMMHYECKHI SKCIIEPUMEHT 110
padora Ne 9, 3a7a4 Ha onpejesieHue GakTopos, OMpEeIeIICHUIO (PAKTOPOB, BIHSIOIIUX HA
«CkopocTh BIIMSIIOIINX HAa CKOPOCTh CKOPOCTb XUMHUYECKOW peaKiuu 1
XUMHUYECKUX XUMHYECKOH peakuy 1 T0JI0’)KEHHE XUMHUIECKOT'0 PAaBHOBECHSI.
peaKIuii». TMOJIO’KECHUE XMMUIECKOTO HccnenoBaTh ycinoBus, BIUSIONINE HA

paBHOBECHSI CKOPOCTb XUMHYECKOH PEaKIIHu.

12/81 IMpakTuyeckas Pemenne sxcriepruMeHTaIbHBIX HccrenoBaTh yCIoOBHS, BIHSIONINE HA
pabora Ne 9. 3aJa4 Ha ompesencHrue (pakTopos, TIOJI0KE€HHE XUMHIECKOTO
«XUMHIECKOE BIIMSIOIINX HAa CKOPOCTh PaBHOBECHSL.
paBHOBECHE». XUMHUYECKOH peakuy U Habmonats 1 OniCHIBaTH CaMOCTOSITEIIEHO

TIOJIO’KCHHE XMMUYECKOTO HPOBOJIUMBIE OIIBITHI C TOMOIIBIO P

paBHOBeCHSI OJTHOTO SI3bIKA U s13bIKa XUMHU. [lenathb
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHBIX
XUMHYECKHUX onbITOB. CoOmo1aTh
npaBuia ¥ MpUeMbl 0e301acHON paboThI C
XMMHYECKIMH BEIIECTBAMH U
nabopaTopHEIM 000pYJOBAHUEM

13/82 | Uonnoe HoHnHoe mponsBeicHHE BOIHI. XapakTepHu30oBaTh HOHHOE TIPOU3BEICHHE
MPOU3BEACHHE Bonoponssrit mokazareins (pH) BOJIBI, BOJIOPOJIHBIN ITOKa3aTelb.

BOJIBI. pactBopa. Pacuer pH pactBopoB [TpoBoanTs pacuer pH pacTBOpoB

Bonoponusrii CHJIBHBIX KHCIJIOT M IIEI0UeH CHJIBHBIX JJIEKTPOJIUTOB.

MOKa3aTeb. OKCHEpUMEHTAIBFHO OIPEICIIATH
KUCJIOTHOCTB CPEJIbl Pa3INYHBIX
pacTBOPOB, B TOM YHCIIE U B OBITY.
JleMoHCTpupOBaTh 3HaHKE NMPABUIT
OKa3aHus IIEPBOY IIOMOIIHY [IPU
HONaJaHUH Ha KOXXY PACTBOPOB C
BBICOKMM U HU3kuM pH

14/83 XuMuyeckoe PaBHOBecue B pacTBOpax. XapakTepHu30BaTh XMMUUECKOE
paBHOBeCHE B KoncTanThl mucconuanuu cabblx | paBHOBEcHE B pacTBopax. OnpenensTs
pacTBoOpax. 3n1eKTpoauToB. C6sa3b KOHCmanmel | MOHITHS «KKOHCTAHTA INCCOLUALIANY,

u cmenenu ouccoyuayuu. 3aKou «cmenenb QUCCOYUayUUy, «npousgederue
pazeedenuss Ocmeanvoa. PAcmeopuMocmuy.
Pasnosecue meancoy nacviyennvim | VIcrons30BaTh KOHCTAHTHI TUCCONMALINT
PAacmeopom u 0caokoM. JUIS pacdeTa paBHOBECHOTO COCTaBa
IIpouseedenue pacmeopumocmu pactBopoB. [IpoBoaANTh pacyeTsl 1o
XMMHUUYECKHM (OPMYJIaM M ypaBHEHHUSIM
15/84 Xumuueckue I"anpBaHMYECKHii 2IEMEHT (Ha OOBACHATH MPUHITUI ACHCTBUSL

HCTOYHUKHU TOKA.

DNEKTPOIH3.

mpuMepe 3eMenTa JlaHuais).
XUMHUYECKHE UCTOYHUKU TOKA:
rajJbBaHHUYECKHE IEMEHTHI,
AKKyMYJISITOPBI ¥ TOTUTUBHBIE
aneMeHTbl. Popma 3anucu
XUMUHECKO20 UCMOYHUKA MOKA.
Cmanoapmmuwiii 6000pOOHbIIL
anexkmpoo. Cmanoapmmbwlii
NEKMPOOHBII NOMEHYUA
cucmemvl. [lousimue o
2NIEKMPOOSUdICY el cuie peaKyuu.
DNEKTPOXUMHUYECKHUN PSIJT
HanpsKeHUH (aKTUBHOCTH)
MeTaluioB. Hanpasnenue

rajJpBaHUYECKOT0 3JIEMEHTa,
aKKyMYJIITOpA.

XapakTepu30BaTh XUMHYIECKHE HCTOYHUKU
TOKa.

OnpenensTb NOHATHUS «aHOA» U «KaTOA».
OnpenensTs NOHATUS «CTaHAAPTHBIHA
SNEKTPOAHBIA MOTEHIUAT

U «QJIEKTPOABIKYIIAS CUJIA PEAKLIUN.
XapakTepHu30BaTh IEKTPOIH3 KaKk
OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIN
pouecc.

OOBACHATD MPOIIECCHI, TPOTEKAIOIINE TIPU
3JIEKTPOJIN3E PACIIIABOB U PACTBOPOB.
PackpsIBaTh MPAKTHYECKOE 3HAUYCHHE
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OKUCTUMENLHO-
80CCMAHOBUMETLHBIX PeaKyuil.
ONeKTPOIIN3 BOJHBIX PACTBOPOB
AIIEKTPOIUTOB. 3aKOHBI
3IIEKTPOIIH3a

JNIEKTPONIH3A.
Dopmyruposams 3aKOHbL INEKMPOIU3A

16/85 Oo6o61maroree Pemenne 3ama4 1 BEITIOJIHEHNE CocCTaBIATh CpaBHUTEIBHBIC U
MOBTOPEHHE TI0 YIPaKHEHHUH, TTO3BOJIAIOINX o6o6uraromue cxemsl. [IpoBoanTs
TeMe CHCTEMaTH3HPOBATH M 0000MIHTE pacyeTsl Mo XUMUIECKHM (OpMyIaM U
«Teopernyeckue MOJTyYeHHBIE 3HAHUS 110 TEME YpaBHEHHSIM peaKuuii.
OCHOBBI XUMHI. «TeopeTnyeckne OCHOBBI XUMHUM» Ocy1ecTBISATh T03HABATENBHYIO
pedieKcuio B OTHOIIEHHH COOCTBEHHBIX
JOCTHYKEHHUH B MPOLIECCE PEIICHHS
yueOHBIX ¥ TO3HABATENBHBIX 33/1a4
17/86 | KontponbHas KoHTponb 3HaHu# 1o Teme Ocy1ecTBISATh T03HABATENBHYIO
pabota Ne 3 «TeopeTndyeckne OCHOBBI XUMHUM» pediekcuio B OTHOIIEHHH COOCTBEHHBIX
0 TeMe JOCTHXEHHUH B MIPOIIECCE PEIICHHS
«Teoperndeckue y4eOHBIX ¥ TO3HABATENbHBIX 33/1a4
OCHOBBI XUMHI.
TEMA 7. XUMHUYECKAS TEXHOJIOT'USI (7)
1/87 Hayunsie OCHOBHBIE IPUHIMITBI XUMHYECKOH | CHCTEMaTH3HMPOBATh OOIIME IPHUHITUIIE]
TPUHIUIIE] TexHonoruu. Oomue Hay4HO
OpraHmu3zanuun MpEACTAaBJICHUSA O MPOMBIIIJIICHHBIX
XUMHYCCKOTO crnocobax TOJIYUCHUSA XUMHUYECCKUX
IPONU3BOJICTBA. BCHICCTB
2/88 IIpousBoacTso ITpou3BOACTBO CEPHON KHCIOTHI XapaKTepHu30BaTh MIPOLECC IPOU3BOACTBA
CEPHOM KUCIIOTHI. KOHTaKTHBIM CITOCOOOM. XUMHU3M cepHON KUCJIOThI. ONMHUCHIBATh KAXAYIO
nporiecca. CoIpbe a7t CTaJIUIO IPOU3BOCTBA.
IIPOU3BOJCTBA CEPHOU KUCIIOTBL. OOBSICHATD YCIIOBHS TIPOBE/ICHHS
TexHoMorn4yeckas cxema Mporecca, | XUMHUYECKNX PEaKIHi, JeXKaIlIuX B OCHOBE
MPOLIECCHI U ANIapaTHI. TIOTY4eHHSI CEPHOH KUCIOTHI. OTHCHIBATh
JemoncTpanuu. Ceipbe A7 XMMHUYECKHE PEaKInH, JIeKaIlue B OCHOBE
MPOM3BOJICTBA CEPHON KUCIIOTHI. TIOTY4EHHSI CEPHOH KHCIIOTHI, C
Monenb KATSIIEro cios HCTIONIb30BaHMEM POJHOTO S3bIKA M S3bIKA
xuMuH. OOBACHSTH CIIOCOOBI 3aLTUTHI
OKpY’KaroIel cpesibl ¥ 4eJoBeKa OT
IIPOMBIIUICHHBIX 3arPsI3HEHUM.
Habntonate u onmceIBaTh
JIEMOHCTPUPYEMBIE MaTEpUaIbl
3/89 [MpousBoxcTBO [TpousBonacTBO aMmmuaka. XMMu3M | XapaKkTepu3oBaTh MIPOLIECC MPOU3BOJICTBA
aMMHaKa. nporiecca. OnpeneneHue aMMHaKa.
ONTHMAJIBHBIX YCJIOBHH OOBSICHATD ONTHMAJIBHBIE YCIIOBHS
npoBeeHus peakiuy. [IpuHimmn TIPOBECHNUS XUMUYECKUX PEAKIIUH,
LUPKYJISIIAK U €T0 pean3amis B JEeXKAIINX B OCHOBE MOJTYYEHHS aMMHaKa.
TEXHOJIOTHYECKO cxeme OmnuchIBaTh XUMHYECKUE PEAKIIUH,
JeXalIre B OCHOBE ITOJTyIeHHUs] aMMHaKa, C
HCIIONIb30BAaHMEM POJTHOTO SI3bIKA U S3bIKA
XUMHUH.
OOBACHATH CLIOCOOBI 3AIIUTHI
OKpY>KaroIiel cpeibl ¥ 4eJI0BeKa OT
TMPOMBIIIJICHHBIX 3an$[3HeHI/1ﬁ
4/90 IIpousBoacTso Merannyprus. Yepnas XapaKTepHu30BaTh MIPOLECC IPOU3BOACTBA
4yryHa. Metayprus. [IpousBonctso 4yryHa.

YyryHa.
JlomeHHBI iporiece (ChIpbe,

YCTPOICTBO JOMEHHOM meyw,
XMMU3M IIpoIiecca).
Jemoncrpamun. Xenesnas pyna

OnuceIBaTh XUMUYECKHE PEAKITNH,
JIeKal[Ue B OCHOBE MOIYYEHHSI YyTyHa, C
HCIOJIb30BAHUEM POJHOIO fA3bIKA U SI3bIKA
XuMuH. OOBSACHATH CIIOCOOBI 3AIMTEI
OKpYXKarollel cpellbl U YeJI0OBEKa OT
MIPOMBIIIJIEHHBIX 3arpsi3HEHUH.
Habmronate 1 OIUCHIBATE
JIEMOHCTPHPYEMbIE MaTepHaIbI

57



5/91 IIpoussoacTso IIpousBoncTBO CTanM B XapakTepu30BaTh NPOLECC TPOU3BOJCTBA
CTalu. KHCJIOPOJHOM KOHBEPTEPE H B CTallu.
anekTponeyax. JleMoncTpanuu. OmnuceIBaTh XUMHYECKUE PEAKIIUH,
OO0pa3sIsl CIIaBOB XKele3a JIe)KaIIre B OCHOBE TIOIYYSHHS CTalH, C
HCIONB30BaHUEM POJHOTO SA3BIKA U A3BIKA
XxuUMHAH. OOBSICHATH CIIOCOOBI 3AIUTHI
OKpY’KaloIIel Cpebl K 4eJI0BEKa OT
MIPOMBIIIICHHBIX 3aTPSI3HEHUH.
Habntonate u onuceIBaTh
JEMOHCTPUPYEMbIE MaTEpUaIbL
6/92 IIpombliIeHHBIN IIpoMsblieHHAs: OpraHudecKast CpaBHHMBaTh OCHOBHOM U TOHKUI
OpraHU4YeCKUin xuMusi. OCHOBHOM U TOHKUI OpraHUYECKUN CUHTES.
CHUHTE3. opranundeckuit cunrte3. Haubonee Onucvieamu cunmesbl Ha OCHOGE
KPYIHOTOHHA)KHBIE IPOU3BO/ICTBA cunmesaasa.
OpPraHUYECKHUX COCTUHEHUN. XapakTepH30BaTh MPOLECC TPOU3BOJICTBA
ITpon3sBoacTBO MeTaHOIA. METaHOJIA.
IMony4eHne ykcycHO# KHCIOTBI U OmnnceIBaTh XUMHYECKUE PEAKIIUH,
gopmanvoecuoa uz memarond. JIeKaIlre B OCHOBE ITOTyYSHISI METaHOJIA,
ITomy4yeHune aneraTa HEIUTIONO3BL. C MCIOJb30BAHUEM POJHOTO SI3bIKA U
ChIpbe 11 OpraHu4ecKoi SI3bIKA XUMUH.
npoMelnuieHHoCTH. [Ipobiema OOBSICHATD CIIOCOOBI 3AIUTHI
OTXOJIOB U MOOOYHBIX MPOJTYKTOB. OKpYXKAarolllel Cpeibl U YeJI0OBEKA OT
Cunme3bl Ha OCHOGe cuHmes2asd IIPOMBIIICHHBIX 3arpsI3HEHUN
7/93 XuMuyeckoe XHUMHYECKOE 3arpsi3HEHUE XapakTepu3oBaTh OCHOBHBIE (DaKTOPBI
3arpsi3HEHUE OKpY>Karoule cpesbl U ero XUMHUYECKOI0 3arpsI3HEHUS OKPY Karolen
OKpYyXarolien HOCJIEACTBUSL. Cpenbl.
cpensl. «3eneHasn DKonorus 1 npodiieMa OXpaHbl OnpenensaTs HCTOYHUKHA XUMUYECKOTO
XUMHSL. OKpY’Kalollel cpeabl. «3eneHas 3arps3HEHUs OKPYXKAIOWIEH cpelbl U
XUMHUS apryMEHTHPOBAHHO IPeIaraTh CocoObl
nx oxpasbl. OnpenensaTh NOHATHE
«3eneHasH XuMusl. XapakTepu3oBaTh
00IIMe TPUHIHUIIEI «3EICHOW» XUMHUH
TEMA 8. XUMUS B IOBCEJTHEBHOM KA3HMU (3)
1/94 XuMUS UIIH. Xumust mamm. XKupsl, 6emk, XapaKTepu30BaTb OCHOBHBIE KOMIIOHEHTBI
YIJIEBO/IbI, BUTAMUHEL, ()ePMEHTBHI. NUIIHA — OEJIKH, )KUPBI, YIIICBO/IBL,
ParmonansHoe nuranue. Ilumiessie | BUTaMuHBL. OMUCHIBATh XUMHUYECKHE
no6asku. [IummeBbie 106aBKH, UX peakuuy, Jiexaliue B OCHOBE IOJIyUEHUs
kiaccudukanys. 3anperieHHble 1 U3Y4aeMBbIX BEILLECTB.
pa3pelIeHHbIe THIIEBbIE 100aBKH. KnaccuduipmpoBaTs U XxapakTepu3oBaTh
OCHOBBI TUILEBON XUMUHU. numniesble 1ooaBku. [IpornaranupoBats
Jdemoncrpauumu. [Iumessie 3II0pOBEIiT 00pa3 xu3HU. Vconp30BaTh
KpacHuTenu MOJTyYEeHHbIE 3HAHUS IPH IPUMEHEHHN
pa3MuHbBIX BemecTB B ObITy. Habmonars
U OIUCBIBATh JEMOHCTPUPYEMBIE
MaTepuabl
2/95 JlexapcTBeHHBIE Xumus B Megunyse. [lonsarue o XapaKTepHu30BaTh POjb XUMUU B
CpeJlcTBa. (hapmarneBTHUECKON XUMUU U COBPEMEHHOMN MEeIUIMHE.

(hapmakonoruu. PazpaboTka
nekapcTB. JlekapcTBeHHbIE
Cpe/CTBa, X KJIacCHU(pHKAIHSL.
ITpoTuBOMHKpPOOHEIE CpeaCTBa
(cynbdanu- naMuIHbIE TpernapaTsl
Y aHTUOWO- THKH). AHAIBICTHKH
(acnpuH, aHAJIBTUH, TTAPALETaMO,
HapKOTHYECKHE aHAIBI'€THKH).
Bspxymue cpencrsa. [IpoGnemsl,
CBSI3aHHBIC C IPIMEHEHUEM
JICKapCTBCHHBIX IPCTIapaToB.
BpenHbie npuBBIYKHT U (aKTOPHI,
pa3pymaroye 310pOBse
(m366ITOUHOE IOTpEOIICHHE

XapakTepu30BaTh 3a/1a4H, CTOSIIIE TIepe]T
(hapMareBTHICCKON XUMHEH U
(dhapmakosiorueii.

KraccuduimpoBaths gekapCTBEHHBIC
CpeACTBa.

OcBauBaTh HOPMBI SKOJIOTHYECKOTO U
0e30macHOro oOparieHus ¢
JIEKapCTBEHHBIMH MPEapaTaMH.
Hcnonp30BaTh MONY4YCHHBIC 3HAHUS IPH
NPUMEHEHHH JICKapCTB.
[IponaranaupoBaTh 310POBEII 06pa3
JKHN3HN
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JKUPHOW THIIY, KypEHHE,
ynoTpebeHre aTKoToJs,
HapKOMAaHMS)

3/96 Kocmernaeckue u Kocmerndaeckue u mapgproMepHsie XapakTepu30BaTh KOCMETHICCKHE U
napQroMepHbIe cpexactsa. beIToBas XuMusl. nap(roMepHbIE CPEJICTBA.
cpenctsa. beitoBass | IloHsiTHE O MOBEPXHOCTHO- [IponaranaupoBaTh 3M0POBEI 00pa3
XUMUSL. aKTHBHBIX BellecTBax. Moromue 1 | Ku3HH. [IporHO3upOBaTh MOCIEACTBHS
JlabopaTopHbIii YUCTSILHE CPEICTBA. HapyIIEeHUH MpaBui 6e30macHoN paboTHI C
onsIT 27. Ot0enuBaroIye cpecTna. €IKMMH, TOPIOYNMU
3HaKOMCTBO C [TpaBuna 6e3onacHOi paboTHI U TOKCUYHBIMU BEILECTBAMHU, CPEACTBAMU
MOOIIIMHU C €IKUMU, TOPIOYUMH U ObITOBOI XMMUH. VcoNB30BaTh
CpeIcTBaMu. TOKCUYHBIMH BEIIECTBAMH, MOJTy4deHHbIE 3HAHUS IPU MPUMEHEHUU
cpeAcTBaMHU OBITOBOW XUMHMHU. pa3JINYHBIX BELIECTB B OBITY.
Hdemoncrpanuu. OtOenuBaHue
TKaHeil. JIabopaTopHbIii onbIT 27.
3HaKOMCTBO C MOIOIIUMH
CpeACTBaMHU
TEMA 9. XUMUSI HA CJIYKBE OBIIECTBA (2)
1/97 XuMHSA B CTPOU- Xumus B cTpoutenberse. [umce. XapakTepHu30BaTh BaKHEHIIINE
TENBCTBE. N3sects. Llemenr, 6eton. Kien. XMMHUYECKHE BEUIECTBA B CTPOUTEIILCTBE
Heopranunueckue [TonGop onTUManbHBIX (Turmc, u3BeCTh, IIEMEHT, OCTOH U JIp.).
MaTepHabl. CTPOUTENBHBIX MaTEPHUAJIOB B Hcnonp30BaTh NONy4YeHHBIE 3HAHUS U
JlaGopaTopHbIii MIPAaKTUYECKOH JesITeIbHOCTH INPUMEHEHUH Pa3IMYHbIX BEIIECTB B OBITY.
onsIT 28. Kien yesioBeka. JlabopaTopHBbIi onbIT Habmronate ¥ OMHUCHIBATE CAMOCTOSITETIHHO
28. Kunien Crexiio, ero BUJBL. IPOBOJUMBIE OIBITHI C TOMOIIBIO POJAHOTO
CunukaTHas IPOMBIIUIEHHOCTb. s3bIKa U sA3bIKa XuMuH. CoOronaTh
Kepamuka. TpaguiioHHbIE MIpaBuUJIa U IPHEMBI Oe30T1acHON paboThI C
COBPEMEHHBIE KEPAMUUECKHE XMMHUYECKIMH BEIIECTBAMH U
Mmartepuainsl. CBepXIpOBOAAIIAL 71a00PaTOPHBIM 000PYIOBaHUEM.
kepamuka. [ToHsATHE O KEpMeTax XapakTepHu30BaTh Pa3INIHbIC BUIBI
MaTrepuagax ¢ BEICOKOH CTeKJa. XapaKTepH30BaTh TPAIUINOHHbIE
TBEPAOCTHIO. JleMOHCTpanuu. 1 COBPEMEHHbIE KepaMHIECKUE
Kepamudeckue matepuaisl. MaTepHabl.
[{BeTHBIE CTEKIA
2/98 XuMus B ceNbCKOM | MuHepanbHble U OpraHu4decKue KnaccuduippoBaTs MuUHEpanbHbIe
XO3SICTBE. ynobpenus. CpeacTsa 3aIuThl yIOoOpEeHus 10 pa3HBIM OCHOBAHUSIM.
JlaGopaTopHbIii pactenuid. IlecTunmpl: HHCEKTH- PasnuuaTth OCHOBHBIE MUHEPAJIbHBIE
onsIT 29. LUJIBI, TePOUIIMIBI U QYHTHUIMIBL. (a3oTHbIe, KanuiiHbie, pochopHbIe)
3HaKOMCTBO C Penennentsl. JleMoHcTpanum. ynoOpeHus, pacKphIBaTh UX POJIb B
MHUHEPAIbHBIMH Kosutekius cpecTs 3auThI TIOBBIIIEHUH POU3BOIUTEIEHOCTH
yIOOpPECHUSAMH U pactenuii. JlabopaTropHblii onbIT CEJIbCKOI0 XO3sICTBa. XapaKkTepHU30BaTh U
U3y4deHHe UX 29. 3HaKOMCTBO C MUHEPAJIBHBIMH | KJIACCH(HUIMPOBATH CPEJCTBA 3ALINUTHI
CBOMCTB. YIOOPEHHUAMH U U3YUCHHE UX pactenuii. Mcrionp30BaTh MOTyYeHHBIE
CBOHCTB 3HAHMS IPH NPUMEHEHNUH Pa3INIHbIX
BenlecTB B ObiTy. Ha0mroaats u onmuchiBaTh
CaMOCTOSATENFHO POBOIMMBIE OTIBITHI C
MIOMOIIBIO POJIHOTO S3bIKA U SI3bIKA XMMHUHU.
CobnroaTh npaBuiia U MPUEMBI
0e30macHO# paboOThI ¢ XUMHYECKUMU
BEIIECTBAMHU U JJAOOPaTOPHBIM
00opyIoBaHUEM
TEMA 10. XUMHUSI B COBPEMEHHOM HAYKE (3)
1/99 Metognonorus MeTtononorus Hay4HOro XapakTepHu30BaTh HAyYHOE MTO3HAHUE,
Hayunoro uccie0BaHusl. MeTo bl HAyYHOTO | BBIAEIATH CyOBEKT U 00BEKT HAyYHOTO
HUccnenoBanus. no3HaHus B.XUMUH. CyOBeKT 1 MO3HAHUS.

00BEKT HAyYHOT'0.1IO3HAHUSI.
ITocTaHoBKa POOIEMBI.

COop nHbOpMaIINK U HAKOTIJICHHE
(hakroB. I'mnoresa u ee
9KCIIEPUMEHTAJIbHAS IPOBEPKA.

XapakTepHu30BaTh ATambl HAYYHOTO
HCCIIEJOBAHUS.

XapaxkTepu3oBaTh XUMHUYECKUM
SKCHEPUMEHT KaK BEAYIIUA METO/T

HAY4YHOr0 IMO3HAaHUA B XMHUH.
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Teoperudeckoe 00BsICHEHUE
MTOJTyYEHHBIX PE3YJIbTaTOB.
Nunykuus u negykuums.
DKcriepruMeHTaIbHAS IPOBEPKa
MIOJIyYEHHBIX TEOPETUUECKUX BBIBO-
JIOB C LIEJbIO PACTIPOCTPAHEHUSI UX
Ha OoJiee MHUPOKHUN KPYT OOBEKTOB.
XHUMHUYECKUN aHAJIN3, CHHTE3,
MOJIETUPOBAHUE XUMUYECKUX
MIPOLIECCOB U SIBICHUI KaK METOIbI
Hay4HOTO Mo3HaHus. HaHoCcTpyKTy-
pbl. CoBpeMeHHBIC (hPHU3UKOXUMIYC-
CKHE€ METOJIbl YCTAaHOBJICHUS
COCTaBa U CTPYKTYPhI BELECTB

XapakTepHu30BaTh COBPEMEHHBIE
(PU3NKO-XIMHYIECKIE METOIBI
YCTAHOBJICHHS COCTAaBA U CTPYKTYPHI
BEIIECTB

2/100 Uctounnku HcTouHnKH XUMUIECKOH [Tomp30BaThCsl HICTOUHUKAMH XHMHAYIECKO
XUMUYECKON nHpopmanmu. [Tonck xumudeckoit | mHbopMarmu. HaGmonats n onuckBaTh
nH(OpMAaLUHL. nH(pOpMaIUH 110 HA3BAHUSIM, JEMOHCTPHPYEMbIE MaTepHaIbl

UAeHTU(HUKATOPAM, CTPYKTYPHBIM
thopmymnam. Pabora c 6azamu
JaHHBIX. JleMOHCTpaLUH.
ITpumeps! paboThI ¢ XUMHUYECKUMHU
0a3aMu JaHHBIX

3/101 KonTponbHas KonTpons 3Hanwmii 3a kypce 11 OcCyIecTBISITh MO3HABATEIHHYIO
pabora Ne 4. KJacca peduekcuio B OTHOLIEHHUH COOCTBEHHBIX
«HTorosas JIOCTHKEHUI B IIPOLIecCe pelIeHus
KOHTpOJIbHas y'-Ie6HI>IX U IIO3HABATCJIbHbBIX 3a1a4
pabotay.

102 PesepBHbIit yac. Ha npoBenenne

AIMHUHUCTPATUBHBIX pa60T nim
O6H_[CH.IKOJ'ILHOFO MOTPYKCHUS
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