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[Iporpamma pa3zpaboTaHa B COOTBETCTBUU M Ha OCHOBE aBTOPCKOW MpOrpaMMBbl Kypca
xumun s 10-11 kmacca obmeoOpazoBatenbHbix yupexacHui. Epemun B. B. Meronnueckoe
nocobue k yueonnkam B.B. Epemuna, H.E. Ky3pmenko u ap. «Xumust. YTayOJneHHBIH YPOBEHbBY.
10-11xn. / B.B. Epemun, A.A. Jpo3nos, N.B. Bapranosa. — M.: JIpoda, 2013; — 154, [6] c.
VYuebnuk: Epemun B. B. Xumwusa. Yroyonenssiii ypoenb. 10 kmacc. / B.B. Epemun, H.E.
Kyspmenko, B.U. Tepenun, A.A. [po3znos, B.B. Jlyaun; nox pen. B.B. Jlyauna. — 7-¢ u3g.,
nepepad. — M.: JIpoda, 2020. — 446 (2) c.

Pabouas mporpamma cocraBiieHa Ha OocHOBe DyHIaMEHTAJIBLHOTO SiJIpa COJIEp>KaHUs
obmero o6pa3zoBaHusi, TpeOOBAaHUI K pe3yJibTaTaM OCBOSHHsSI OCHOBHOW 0Opa3oBaTEeIbHOM
MPOTrpaMMBbl CpeJIHEro (MOJIHOTO) o01iero odpa3zoBaHusl, MpeacTaBlIeHHbIX B DenepaibHOM
rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CpeIHETO (TTOJTHOT0) O0IIero 00pa3oBaHus U
MIPUMEPHOI TPOTPaMMBI [0 XUMHH CPeHETro (ITOJTHOT0) 0011ero o0pa3oBaHusl.

MarepuanbHO — TexXHMYECKoe oOecreueHne ydeOHOro Tpormecca IO MpeaMery
ocymectBisiercs B cootBeTcTBUU ¢ OOIT COO MAOY CIII Ne 10 r. ITaBnoso.

I[Inanupyembie pe3yabTAThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JlesaTenbHOCTh 00pa30BaTENBHOIO YUpeKIeHUs 0011ero oopa3oBanus B 00y4eHUH XUMUU
B CpefHel (TIOTHOM) 00IIel MKoIe JOKHA OBITh HAlpaBlieHA HA JIOCTHKCHUE 00YYarOIIMMHUCS
CJIEAYIOUIMX JUYHOCTHBIX PE3yJbTaTOB: B LIEHHOCTHO-OPUEHTALMOHHOW cepe — YyBCTBO
TFOPAOCTH 32 POCCUMCKYI0O XMMHUYECKYI0 HayKy, TYMaHHU3M, LI€JI€yCTPEMIIEHHOCTb, BOCIIUTAHUE
OTBETCTBEHHOTO OTHOIIEHUS K INPHPOJIE, OCO3HAHME HEOOXOAMMOCTH 3allUThl OKpYKarollen
Cpeldpl, CTpEeMIIEHHE K 3/J0pOBOMY 00pa3zy KH3HH, B TpPYAOBOW cdepe — TOTOBHOCTh K
OCO3HaHHOMY BbIOOp JanbHeimeil o0pa3oBaTeNbHOW WM NMPO(ECCHOHAIBHOW TPAEKTOPUH; B
MIO3HABATENbHOW (KOTHUTUBHOW, HHTEIUICKTYaJIbHOW) cdepe — yMEHHE YIpaBisTh CBOCH
[I03HABATEJIbHOM J1€ATENbHOCTBIO.

B obnactu mpeaMeTHBIX Pe3yJabTAaTOB - NPEIOCTABICHHE YYEHHUKY BO3MOKHOCTH Ha
CTYIIEHH CpeAHero (IOJHOT0) o0mero oOpa3oBaHUS IMpPHU HM3YYCHHUH XHMHUHM HAy4UThCsS Ha
yriayOJIeHHOM YpPOBHE:

6 no3HasamenvHol cepe:

JaBaTh ONpEACNCHUS M3YYCHHBIX IOHATUH; ONUCHIBATH JEMOHCTpPAILlMOHHBIE U
CaMOCTOSITENIFHO MPOBEICHHBIE KCIIEPUMEHTBI, HCIIONIB3YS IS TOTO €CTECTBEHHBIN (PYCCKHIA,
POIHOM) S3BIK M SA3BIK XUMHMH; OOBICHATH CTPOEHHE U CBOMCTBAa M3YYEHHBIX KIIACCOB
HEOPraHWYECKUX M OPTaHWYECKHX COCIMHEHUH; KIacCU(UIMPOBATH W3YUYEHHBIE OOBEKTHI U
SBJICHUS; HAOJI01aTh IEMOHCTPUPYEMbIE U CAMOCTOSTEILHO MPOBOJUMBIE OIBITHI, XMMUYECKHE
peaKIyu, MPOTEKAIoIie B TPHUPOJAE U B OBITY; HCCIIEAOBAaTh CBOWCTBAa HEOPTaHWMYECKUX H
OpPraHMYECKUX BEIECTB, ONPEIENATh UX MPHUHAUIEKHOCTh K OCHOBHBIM KJlaccaM COEJMHEHUH;
000011aTh 3HaHMS U J1e1aTh OOOCHOBAaHHBIE BBIBOJI O 3aKOHOMEPHOCTSIX M3MEHEHUS! CBOMCTB
BEIIECTB; CTPYKTYpUPOBaTh Y4eOHYI0 HH(POpMAlMIO;  HWHTEPHPETHUPOBATh HH(OPMAIHIO,
MOJYYCHHYIO M3 JIPYTMX HMCTOYHHKOB, OIIEHWBATh €€ HAYYHYIO JIOCTOBEPHOCTH; OOBSICHATH
3aKOHOMEPHOCTH TPOTEKAaHUS] XHMUYECKUX pEaKUui, NPOTrHO3UPOBATH BO3MOXHOCTh UX
NPOTEKaHHUS Ha OCHOBE 3HAHWN O CTPOCHUH BEUIECTBA M 3aKOHOB TEPMOJAMHAMHUKHU; OOBSICHSITH
CTpOEHHE aTOMOB 3JIeMeHTOB [—IV mepuoja ¢ ucnoiab30BaHUEM 3JIEKTPOHHBIX KOH(PUTypanun
aTOMOB; MOJEIUPOBATh CTPOEHHE IMPOCTEHINNX MOJIEKYJ HEOPTaHWYECKHX W OpPTaHWYECKHX
BEIIECTB, KPHUCTAJIOB, IPOBOJUTH pacyeTbl MO XUMHUECKUM (opMylIaM H ypaBHEHHSIM
XapaKTeprU30BaTh U3yYCHHBIC TEOPUH; CaMOCTOSATEIBHO JOOBIBATh HOBOE JJISl Ce0sT XUMHUECKOE
3HaHUE.



MertanpeaAMeTHBIMHM pe3yJbTaTAMH OCBOEHHUS BBITYCKHUKAMU CpEIHEH (IIOJHOMN)
o011el IKOJIBI MPOrpaMMbl IO XUMHUH SIBIISIOTCS:

HCIIOJIb30BAHUE YMEHUN M HABBIKOB PA3JIMYHBIX BUJOB I103HABATEIBLHOM JESATEIBHOCTH,
OPUMEHEHUH  OCHOBHBIX  METO/JOB  TO3HAaHUS  (CUCTEMHO-WH(OPMALMOHHBIA  aHAIU3,
MOJICJIMPOBAHUE) JJII M3YUEHHUS PpA3IUYHBIX CTOPOH OKpYXKamoIlled 1eHCTBUTEIBHOCTH;
UCTIOJIb30BaHUE OCHOBHBIX MHTEJUICKTYAIbHBIX ONepaluii: GOopMyIupOBaHUE THIIOTE3, aHATH3 U
CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMaTU3allus, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBsi3€l, IOUCK aHAJOrOB; YMEHHE I€HEPHUPOBATh MJIEH U ONPEACIATh CPEICTBA, HEOOXOIUMbIE
JUISL UX peaju3allii; YMEHUE OMpEeeNsiaTh LEeIH U 3a/layd JIeATeIbHOCTH, BBIOMpPATh CPElCTBa
peaM3alyy eI U MPUMEHATh UX Ha MPAKTUKE; UCIIOJIb30BAHNUE Pa3IMUHBIX MCTOYHUKOB IJIs
MOJIyUYEHUs XUMHYECKOH HWH(GOpMalMy, MOHHMAaHUE 3aBHUCHUMOCTH COJEpKaHUS U  (HOPMBI
npezcTaBiIeHnus HHPOPMALIMK OT 1IeJiel KOMMYHHUKAIK U aJipecaTta.

B LICHHOCTHO-OPMEHTALIMOHHOM cepe:

IIPOrHO3UPOBATh, aHAJIU3UPOBATh U OLEHMBATh MOCJIEICTBHS Ul OKpPY)KAIOUIEH Cpeabl
OBITOBOW M IPOU3BOJICTBEHHOM JEATEIbHOCTH YEJI0BEKA, CBSI3aHHOM ¢ epepaboTKOM BEILIECTB;

B TPYA0BOii cdepe:

CaMOCTOATENIbHO TUIAHUPOBATh W TMPOBOAUTh XWMHUYECKHH SKCIEPUMEHT, COOJt01as
npaBuiia 6€30MacHOi pabOTHI ¢ BEIIECTBAMHU U JTA00PATOPHBIM 000PYIOBAHHUEM;

B cepe 0CHOB 0€30MACHOCTH KU3HEIEATEJIbHOCTH: OKa3bIBaTh MEPBYIO IOMOIIb TPU
OTpaBJICHMSX, OXKOTax M JPYrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M J1AOOPATOPHBIM
000pyI0BaHUEM.

JlocTikeHne JTUYHOCTHBIX Pe3yJbTAaTOB OLICHMBAETCS HAa KAaU€CTBEHHOM YPOBHE
(6e3 ormetku). CHopMUPOBAHHOCTh METANPEAMETHBIX M MPEIMETHBIX YMEHHH OLIEHWBAETCS B
Oatax 1Mo pesyiabTaTaM TEKYIEro, TEMaTHYEeCKOIO0 MW HTOTOBOTO KOHTPOJIA, a TaKXke I10
pe3yNbTaTaM BBIIIOJIHEHUS KOHTPOJIbHBIX, TPAKTHUECKUX U JTA00OPATOPHBIX padoT.

Conep:xanmne y4eOHOI0 nmpeamMera

10 knacc (3 4 B Hexesro, Becero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)

Tema 1. IloBTopenue u yrayouaenune sHanuid  (184).

ATOMHO'MOJ’IGKYJIHPHOG YUCHHUC. BemectBa MOJICKYJIAPHOTO W HCEMOJICKYJIAPHOTO
CTPOCHUH. KadecTBeHHBIN M KOJIWYSCTBEHHBIN COCTaB BCIICCTBA. MOJ'I}IpHa}I N OTHOCHUTCIIbHAsA
MOJICKYJIIpHas MacChbl BEIIECCTBA. MonbsHas goIsS U MaccoBas J0JIS DJIEMCHTA B BCIIICCTBCE.

Crpoenue atoma. AtomHas opbutanb. [IpaBuna 3amosiHeHHs! JIEKTPOHAMHU aTOMHBIX
opbutaneii. BanentHsle anexTpoHsl. [lepuonnyeckuit 3akoH. @opMynupoBKa 3aKOHa B CBETE
COBPEMEHHBIX IIPEACTABICHUM O CTPOEHUM aroMa. l3MeHeHue CBOWMCTB JJIEMEHTOB U MX
COCIMHEHUH B IIEPUOJAX U IPYIIIAX.

XUMHYECKasT CBS3b. DJIEKTPOOTPULATENBHOCTh. Buael xumuueckoil cBs3u. MoHHas
cBs3b. KoBaseHTHas HemossipHas W moiisipHas cBsi3b. OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MEeXaHM3M O00pa30BaHHsA  KOBAJEHTHOM TMOJSPHON  CBsi3U. ['eoMeTpusi  MOJIEKYJIBI.
Merannuueckast cBA3b. BomopoaHas cBsI3b. ArperarHble COCTOSHUS BEIIECTBA. THIIBI
KPUCTAJUIMYECKUX PELIETOK: aTOMHAs1, MOJIEKYJISIpHAs, HOHHAs!, METAJLINYECKAs.



Pacuerst mo Qopmynam u ypaBHEHUSM peakuuil. ['a30Bble 3aKOHBI. YpaBHEHHUE
Krnaiinepona—MeHneneeBa. 3akoH ABoraapo. 3akoH 00bEMHBIX OTHOIEHUH. OTHOCHTEIbHAS
IUIOTHOCTH I'a30B.

KJ'IaCCI/I(l)I/IKaI_II/IH XHUMHUUYCCKUX peaKuHﬁ II0 pa3jdYHbIM IIpHU3HAKaM CpaBHCHUA.
HN3meHeHue CTCIICHHU OKHCJICHUA 9JICMCHTOB B COCAUHCHUAX. OKHUCIIHTEILHO-
BOCCTaAaHOBHUTCJIbHBIC pCeakuunu. OxucieHue u BOCCTAaHOBJICHHC. OKHCIUTEIIHN u
BOCCTaHOBHUTCIIN. MCTOI[ SJICKTPOHHOI'O OajaHca. HepMaHraHaT KaJIus KaK OKHUCJIIUTCIIb.

Baxwnerinme Kiaccel HEOPraHMYECKUX BEUIECTB. [ eHeTnUecKas CBSI3b MEXKIY KIacCaMHu
HEOPraHWYECKUX coerHeHM. Peakiuu nonnoro oomena. ['maposms. pH cpenpl.

PactBopsl. CiocoOBI BRIpaKEHHUS KOJIMYECTBEHHOI'O COCTaBa PACTBOPA: MACCOBAas JI0JIS
(mpoleHTHass KOHLEHTpauus), MojspHas KoHueHTpauusa. Kommouassie pactBopsl. Oddexr
Tunpans. Koarynsanus. Cunepesuc. Kommiekcubsle coennnennsa. CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO0Opa3oBarenb, auranipl. KoopauHannonnoe uncino. HoMeHkIaTypa KOMILIEKCHBIX
COEIMHEHUI.

JleMoHCTpanum: 1. OOpa3upl BElIECTB MOJIEKYSIPHOTO M HEMOJIEKYJISIPHOTO
crpoenus. 2. Bosronka wuopa. 3. OmnpeneneHne KHCIOTHOCTH CpeAbl NPH IOMOIIN
uHaukaropoB. 4. Dddext Tungans. 5. O6pa3oBaHne KOMIUIEKCHBIX COSIMHEHUH MEPEXO0THBIX
METAJIJIOB.

JlaGopaTopHble onbIThl: 1. Peakuuu moHHOro oOMeEHa. 2. CpoiicTBa KOJUTOMAHBIX
pactBopoB. 3. I'maponus cosneit 4. TlonyuyeHue U CBOWCTBA KOMIUIEKCHBIX COCIUHEHUM.

IIpakTnyeckas padora Ne 1. BrlnosHeHHe SKCIEPUMEHTAIBHBIX 3a7ad [0 TEME:
«PeakmoHHas criOCOOHOCTH BEIIECTB B PACTBOPaX».

Koutpoabnas padora Nel 1o teme: «OCHOBBI XUMUNY.
Tema 2. OcHOBHbIC NOHATHSA Oprannyeckoi xumun  (134).

[Ipenmer opranuueckod xumuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAUEHUE
oprannueckoi xuMuu. [IpuarHBl MHOTOOOpa3Hsi OpraHNYEeCKUX BEIIECTB. YTIEPOIHBIN CKEJeT,
€ro THUIIbL: [IUKIUYECKUE, alukindeckue. KapOonKkIndeckne u reTeporuKInIecKue CKeNeThI.
Bunel cBsizeli B MoJsieKylnax OpPraHMYECKUX BEIIECTB: OJWHAPHBIC, JBOWHBIE, TPONHBIE.
W3meHeHne sHEprum CBsi3ed MEXIy aTOMaMM YIJIEpOJAa NMPU YBEIMYEHHH KPATHOCTH CBSI3H.
Hacrinmennbie 1 HEHACBIINIEHHBIE COSIUHEHUS.

DJNEeKTPOHHOE CTPOCHHME M XMMHUYECKME CBS3M aroma yriepoia. [ ubpuauszanus

v o 2 o

opOuTanel, ee TUIBI ISl OPraHUYECKUX COETMHEHUI: Sp3, sp”, sp. O0pa3oBaHue G- U T-CBsI3€i
B MOJIEKYJIAX OPTaHUYECKHUX COCIUHECHMIA.

OCHOBHBIE IOJIOKEHUSI CTPYKTYPHON TEOPUN OPraHUYECKUX COEAMHEHNN. XMMUYECKOE
ctpoenue. CtpykrypHas ¢opmyna. CTpykTypHas U NpOCTpaHCTBEHHas m3omepus. M3zomepus
yriaepogHoro  ckemera. M3omepus mnonoxenus.  MexkinaccoBasg — u3omepus.  Bunel
IIPOCTPAHCTBEHHOM n3omepun. Ontudeckast nzomepus. ONTUYECKUE aHTUIIOABI. XUPATBHOCTD.
XupallbHbIE U aXUpaIbHbIe MOJIEKYIIbI.

I'eomerpuueckast wuzomepusi (yuc-, mpanc-uzomepus). l'omonorus. I['omornoru.
["'omonornyeckas pasHOCTh. ['OMO0rHUecKHe psiibl.

OnextponHbIe 3 dexTrl. CrocoObl 3anuceil peakiuii B opranndeckoi xumun. Cxema u
ypaBHEHHUE. Y CJIOBUS NMpoBeAeHUs peaknuii. Kimaccudukaims peakiuii OpraHndecKruX BEIIeCTB
4



[0 CTPYKTYPHOMY TMPHU3HAKY: 3aMEIICHUE, IPUCOCAUHEHHUE, OTUICIUIEHHE. MeXaHU3Mbl
peakmuii. CriocoObI pa3peiBa CBsI3U yriiepoa-yriiepoa. CBoOOIHBIE paauKalbl, HyKJICOMUIbI 1
AIIEKTPODUIIBI.

Krnaccudukanus opranndeckix BemecTB U peakinil. OCHOBHBIE KJIACChl OPraHMYECKUX
coequueHnil. Kmaccudukanus opraHM4ecKuX COSAMHECHUN MO (YHKIIMOHATBHBIM TPYIIIAM.
DJIEKTPOHHOE CTPOCHHUE OPraHMYECKUX BellecTB. B3auMHoOe BIMsIHUE aTOMOB U TPYIIIT aTOMOB.
NunyktuBHBIE 1 Me3oMepHBId 3¢ dekTrr. [IpencraBnenne o pe3onHance. Homenkiarypa
OpraHMYEeCKUX BellecTB. MexyHapoHas (CHCTeMaThyecKas) HOMEHKJIATypa OpraHUYeCcKuX
BEILIECTB, €€ MNpuHUUIBL. ParmonanbHass HOMeHKaTypa. OKHCIEHHE U BOCCTAHOBJICHUE B
OpraHUYECKON XUMUHU.

demoncTpanuu. 1. Mojenu opraHuuecKux MOJEKYIL.

Tema 3. YriieBogopoabl (25 u).

A 1 x a H bl. Ctpoenne monekynasl Merana. [lonarue o xondopmarmsax. OoOmas
XapakTepUCTHKa Kiacca, (pu3Mueckue M XUMHUYECKHE CBOICTBa (ropeHue, KaTaauTH4ecKoe
OKHUCJICHHE, TaJIOTEHUPOBAHWE, HUTPOBAaHUE, KPEKHUHI, NHPOJIU3). MexaHu3sM peakiuu
XJIOpUpOBaHUsI MeTaHa. AJikaHbl B npupoje. CHHTETUYECKHE CIOCOObI MOTYYEHUs aJKaHOB.
Metonbl  mojydeHHMs ~— alKaHOB M3 aNKWI  TajoreHunoB  (peakuus — Bropua),
NeKapOOKCUIMPOBAaHUEM COJEeH KapOOHOBBIX KHUCIOT M 3JIEKTPOIM30M PACTBOPOB COJEH
KapOOHOBBIX KUCIOT. [[pUMEeHeHne aTKaHOB.

Ilu k1o anka#H bl O0mas xapakTepucThKa Kiacca, Gu3ndeckue cBorcTBa. Bus
nzomepuu. HampsikeHHble U HEHANPsDKEHHbIE LUKIIbl. XUMUYECKHE CBOMCTBA LUKJIONPONAHA
(ropeHue, THAPUPOBAHME, IPHUCOEIMHEHME TaJIOI€HOB, TIaJOr€HOBOJOPOJOB, BOJbI) H
LUKJIOTe€KcaHa (TOpeHue, XJI0pupoBaHue, HUTpoBaHue). [lomyueHne NukioagKkaHoB U3 aJIKAaHOB
U IUTaJIOr€HAJIKaHOB.

A 1 k e H bl. OOmas xapakTepucTuka kiacca. CTpOeHHE MOJIEKYJBI STHUJICHA.
®dusnyecKue CBOMCTBA aJIKEHOB. ['eoMeTpudeckas H30MEpHs AIKEHOB. XMMHUYECKHUE CBOKWCTBA
aJIKeHOB. Peakuny npucoeIMHEHUs MO KPaTHOM CBSI3U — TUIPUPOBAHME, TaJOr€HUPOBAHUE,
rujiporajoreHupoBanue, ruaparanus. [Ipasmio MapkoBHHKOBa M €ro OOBSCHEHHE C TOUKH
3peHus 3JIEKTPOHHOM Teopuu. BzaumoneiicTBue aakeHOB ¢ OpOMOM M XJIOPOM B ra3oBoi (haze
win Ha cBeTy. OKuCIIEHHE QJIKeHOB (TOpeHHE, OKHCIIEHHE KHUCIOPOJOM B MPUCYTCTBHH
XJIOpUJia Majutaaus, 1oj AeUcTBUEM cepedpa, OKHUCIEHHE TOPSIUMM MOJKHUCICHHBIM PacTBOPOM
NepMaHraHata kanus, okucieHue mno Baruepy). Ilomumepusauus. IlonmydeHue aiakeHOB U3
AJIKaHOB, AJIKWJITAJIOTEHHUJIOB U TUTaJIOreHaNKaHoB. [[piMeHeHne aThiieHa 1 ponuicHa.

A nx anueH bl Knaccuduxanust [UeHOBbIX yriieBoAopo10B. COnpsyKeHHbIE AUEHBI.
dusnueckue M XMMHUYECKHE CBOWCTBA JIMBMHWIA M H3ompeHa. 1,2- u 1,4-mpucoennHeHue.
[Momumepuzanus. Kayuyku. Bynkannzanus kayuykos. Pesuna u 36ouut. Cunre3 OyranueHa us3
OyTaHa 1 3TaHOJA.

A 1 x u H bI. OOmmas xapakrepuctuka. CTpoeHUEe MOJEKYIbI anjeTrieHa. Ou3ndeckue u
XMMHYECKHE CBOMCTBA aJKMHOB. Peaknuu mpuUCOEIVMHEHHs TajJOT€HOB, rajJOre€HOBOJOPOIOB,
Boabl. ['mapupoBanue. Tpumepuzauus u AuUMEpHU3alus areTwieHa. KuciaoTHble cBOWCTBA
AQJKUHOB C KOHIIEBOM TpPOMHON CBA3bI0. ALETWIMHUIBL. OKHUCIEHUE AJIKUHOB PaCTBOPOM
nepmanranata kamus. [Ipumenenue anerwneHa. KapOwmHbli METOA TMOMyYeHHS alleTHIICHA.
[Muponu3 metana. CHHTE3 AIKUHOB aJIKWIMPOBAHUEM ALIETUIIMHUIOB.



A p e H bl Ilonsatue 06 apomatnunoctH. [IpaBuno Xrokkens. beHzon — crtpoenue
MOJIEKYJIbI, (pr3nueckune cBoicTBa. ['oMonorndeckuii psia 6en3ona. Mizomepus au3aMeneHHbIX
0EH30JI0B Ha pUMepe KCUII0JI0B. Peakiny 3amelieHus: B OEH30JbHOM sijipe (rajloreHupoBaHUe,
HUTPOBAaHWE, AJIKWIUpOBaHHWEe). Peaknum mnpucoequHeHuss K OeH30dy (THIpHUpPOBAHUE,
XJopupoBaHue Ha cBery). OcoOeHHOCTH XuMHUU ankwiOeH3osoB. [IpaBuna opueHTanyM
3aMeCTUTENEd B peakUusax 3amelleHus. bpomupoBaHue u HuTpoBaHue TOxdyosa. OKuCIEHHE
QIKWJIOCH30JI0B PAcTBOPOM IE€pPMaHTaHaTa Kanusa. [ajoreHupoBaHue ankuiIOEH30JI0B B
6okoByto 1enb. Peakuusa Bropua—®urtura kak MeTo] cuHTe3a ankmioeH30s10B. CTUPOI Kak
IIPUMEpP HENPEIEIbHOTO ApOMATUYECKOTO COEAMHEHHUS.

[TpuponHbIe HICTOYHUKHU YTIIeBOAOPOAOB. [IpUpoaHbIi N NOMYTHBIH HEDTSIHBIE Ta3bl, UX
coctaB, wucnonb3oBaHue. HedTp kak cmech yrineBomoponoB. llepBuuHas u BTOpHYHAs
nepepaborka HepTu. Pudopmunr. KameHHbIH yrons.

I'eneTnueckas CBA3b MCXKAY pa3JIMYHbIMU KJIaCCaMU YIJICBOJOPOJ0B.

["asiorennpon3BoAHbIE YIIIEBOOPOJAOB. Peaknuu 3aMenieHus: rajJoreHa Ha TUAPOKCHIL,
HUTPOTPYIIY, IHaHOTpymmy. [leficTBUe Ha TrajJoreHNpPOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa mwienoun. CpaBHEHHE PEaKIMOHHOW CIIOCOOHOCTH ajKWi-, BUHWI-, (EHWI- U
OeH3wiranoreHu10B. Vcrnonb3oBaHue rajoreH MPOU3BOJIHBIX B OBITY, TEXHHUKE U B CHHTE3€.
[ToHsiTHE O MAarHMMOPraHUYECKUX COeqMHEHUAX. [lomydeHue ankaHOB BOCCTAaHOBJICHHEM
MOJAIKAHOB MOJA0BOJIOPOAOM. MarHuiopraHu4ecKue COeIMHEHHUS.

JemoncTpanum. 1. bpoMmupoBaHue rekcaHa Ha cBery. 2. ['opeHue MeTaHa, 3TUJIEHA,
anetwieHa. 3. OTHolueHWEe MeTaHa, S3TWUJICHA, aleTWieHa W OeH30jla K pacTBOpam
nepMaHraHatra kaiaust U OpomHoil Boje. 4. OkucieHuwe TodyoJia pacTBOPOM I€pMaHTaHaTa
kanus. 5. IlomydyeHue sTwieHa peakuuend AeruapaTaly 3TaHoJa, alleTHIEHA —TUAPOIN30M
KapOuma xanpius. 6. [lonydeHne cTuposna AemnoIuMepu3aiei MoIMCTHPOoIIa U UCTIBITAHUE €T0
OTHONICHUS K pACTBOPY IepMaHraHaTa Kajusl.

JlabGopaTopuble onbIThbl. COCTaBICHHE MOJENIe MOJEKYN alkaHoOB. B3aumoneiicTBue
ankaHoB ¢ OpomoM. CocTaBiieHHEe MOJIEe MOJIEKYJ HeTIPEACTbHBIX COSTUHEHHA.

IIpakTuyeckas pa6ora Ne 2. CoctaBieHne MOJIeNield MOJIEKYJT YTJIEBOOPOIOB.
IIpakTuyeckas padora Ne 3. [lonydyeHne 3TUIEHA U OTIBITHI C HUM.

Konrpoabnas padora Ne 2 o teme «YTaeBoAOPOIBI».

Tema 4. Kuciopoacoaep:kammue opranudeckue coefunenus  (194).

C nu p T 1. HoMeHnkiatypa u uzomepust cnuptoB. Tokcuyeckoe AeiCTBUE Ha OpTraHu3M
METaHoJla M JTaHosa. PUNYECKUE CBOMCTBA IMPEAEIbHBIX OJHOATOMHBIX CIUPTOB.
XUMHYECKUE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMU 3aMEIICHUS THAPOKCUIBLHON
TPYNIbl HA TajJOTeH, MEXMOJIEKYISIpHAs U BHYTPUMOJICKYJSIpHAS JAErUApaTalus, OKUCICHUE,
peakluMu YrieBOJAOPOJHOIO pajaukana). ANKoroidarsl. ['maponus3, ankuivpoBaHUE (CHUHTE3
npocTeiX 3¢upoB mo Bunbsmcony). IIpoMmblnieHHbIH cUHTE3 MeTaHoJa. MHOTroaTOMHBIE
CHUPTHL. DTWICHIJIMKONb W TJIHMIEPUH, UX (U3NYECKHE U XUMHUYeckue cBoiicTBa. CHHTE3
JUOKCAaHAa W3 HSTWICHINIMKONS. TOKCHMYHOCTh ATHiEeHrIHMKous. KadyecTBeHHas peakuuss Ha
MHOTOATOMHBIE CTIUPTHI. [IpocThie A(hUphl Kak W30MEphI MPEaETbHBIX OJTHOATOMHBIX CITUPTOB.
CpaBHeHue UX (PU3UYECKMX M XMMHUYECKHX CBOWCTB CO CHHpTaMu. Peakuus paciierieHus
MPOCTHIX YPUPOB MOJOBOJOPOIOM.



® ¢ °H 0 1 bl. Homenknarypa u usomepus. B3auMHOe BiausHHE TIpyIIl aTOMOB Ha
npumepe ¢enona. Ou3nueckrue M XUMHYECKHE CBOWCTBA ¢)eHoma W Kpe3oyioB. KucioTHbie
CBOICTBa (DEHOJIOB B CPaBHEHUH CO CIUpTaMH. Peakiuu 3aMerieHusi B OCH30JbHOM KOJIbIIE
(ranorenupoBanue, HutpoBanue). Okucienune ¢eHosnoB. KadecTBeHHbIE peakuuud Ha (DEHOI.
[Tpumenenue denona.

KapOoHuUnNbHB ECOECAHUHEHHU 5. DIEKTPOHHOE CTPOCHUE KapOOHWIBHON
rpynmnsl. Anbaeruisl M KeToHsl. Pusnyeckue CcBOWCTBA (QOpMabAerujia, aueTalbAerua,
arieroHa. [loHATHE O KETO-€HOJBHOW TayTOMEpPHHM KapOOHWIBHBIX COeIWHEHMH. Peakunmn
NPUCOCTUHEHUSI BOJBI, CIHUPTOB, IMAHOBOJIOpOJAa W Tuapocynbpura HaTpusi. CpaBHEHHE
PEAKIIMOHHON CIIOCOOHOCTH abJAETMJIOB U KETOHOB B peakUUsaX HpucoeAuHeHus. Peakuuu
3aMeIleHUs] aTOMOB BOJOpOAAa IpU O-YIJIEPOAHOM aroMe Ha ranoreH. Ilomumepusanus
dopmanpaeruna u aneranpiaeruaa. CHHTE3 CHHPTOB B3aMMOACHCTBHEM KapOOHMIBHBIX
COCIMHEHUHN C peakTBOM ['puHbsipa. OkucieHne KapOOHWIBHBIX coenuHeHui. CpaBHEHHE
OKHCJIEHHS alIbJIETU]IOB U KETOHOB. BoccraHOBIEeHHE KapOOHWIIBHBIX COEIMHEHUN B CIMPTHI.
KadecTBeHHBIE peaknuMu Ha aIbACTUIHYIO TIpyniy. Peakiuu anbAoiabHO-KPOTOHOBOHM
koHzeHcanuu. OcodenHocT popmanbiaeruaa. Peakius gpopmanbaeruia ¢ peHonom.

KapOoOHOBB €KHCIOT bl. DIEKTPOHHOE CTPOCHUE KapOOKCUIbHON TI'PYIIIIHI.
['omonoruyeckuii psa MpeaesibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Puznueckue
CBOIWCTBA KapOOHOBBIX KHCJOT Ha MpPHMEpPEe MYPaBbHHOH, YKCYCHOH, TPOIMOHOBOWH,
NAJIBMUTHHOBOW M CTEAPUHOBOW KHUCIIOT. XHMMHUYECKHE CBOHCTBa KapOOHOBBIX KHCJOT.
Kucnornsle cBoiicTBa (MI3MEHEHNE OKPACKM MHIUKATOPOB, PEAKIIMU C aKTUBHBIMH METaJlIaMH,
OCHOBHBIMHM OKCHJAaMH, OCHOBAaHUSIMHU, COJIIMH). VI3MeHEeHHe cuiibl KapOOHOBBIX KHUCIOT IPU
BBEJICHUH JOHOPHBIX U aKLIENTOPHBIX 3aMecTuTeneld. BzaumoneiictBiue kapOOHOBBIX KUCIIOT CO
cnupTamu (peakuus srepudukanun). ['anoreHnpoBanue KapOOHOBBIX KHCIOT B OOKOBYIO L€IIb.
Oco0eHHOCTH MYPaBbHHOM KHCIOTHL. BakHeH e peicTaBUTENH Ki1acca KapOOHOBBIX KHCIIOT
u ux npumeHeHue. [lomydeHne MypaBbMHOM M YKCYCHOW KHCIOT B IPOMBIIICHHOCTH.
Beiciie kapOoHoBble KucioThl. lllaBeneBasi KUCIIOTa Kak MpeACTaBUTENb TUKApOOHOBBIX
kucioT. [IpeacraBieHue o HempenenbHBIX M apOMAaTHYECKUX KHCIOTaX. OCOOEHHOCTH HX
CTPOEHHS U CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIOT.

OYHKIHMOHANIbHBENPOU3ZBOJHBEKAPOOHOBB XKHUCIOT.
[ToyuyeHue XJIOPaHTHUAPUAOB M AHTUAPUIOB KHUCIOT, UX Truaponu3. llomdydeHue CioKHbBIX
3(pHUPOB C HCMOJIB30BAaHUEM XJIOPAHTUAPHUAOB U AHTHAPHIOB KUCIOT. CloXHBIE 3PHUPBI KaK
U30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE PU3MUECKUX CBOMCTB U peaKIIMOHHON CIIOCOOHOCTH
CJIOKHBIX 3(DHPOB ¥ U3OMEPHBIX UM KapOOHOBBIX KUCIOT. [ Maponu3 cioxHbIX 3¢upoB. CuHTE3
CJIOKHBIX 3(pHpoB ¢eHonoB. CioxHble 3(QUpBl HEOPraHMYECKUX KHUciIoT. Hurpormuuepus.
Amuzpl. Conu KapOOHOBBIX KHMCJIOT, UX TEPMUYECKOE pa3OkKEeHHWE B NMPUCYTCTBUU ILETOYH.
CuHTe3 KapOOHUIIBHBIX COEAMHEHUN Pa3JIoKEeHHEM KallbIIUEBbIX COJiel KapOOHOBBIX KHCIIOT.

JemoncTpanun. 1. B3aumoneiictBue HaTpus ¢ dTaHojgoM. 2. OKHCIEHHE 3TaHOIA
okcuoM Meau. 3. I'openue stanona. 4. BzaumopeiictBue mpem-0yTHUIOBOTO CIUpPTa C
COJITHOW KHMCJIOTOM. 5. KadecTBeHHas peakuys Ha MHOTOaTOMHbIE cUpThL. 6. KauecTBeHHBIE
peakuuu Ha ¢eHonbl. 7. OnpeeneHue aabAeruI0B MPU MOMOIIY Ka4YeCTBEHHBIX peakuuid. 8.
Oxucnenue anpAernoB IEpMaHraHaTOM KaJlusl.



JlabopaTopHble onbITbl. (CBOMCTBAa 3TUJIOBOIO CIHPTA. CpolicTBa IMIIEpUHA.
CroiictBa (penona. KauectBennsie peakiuu Ha ¢geHonbl.  CBoiicTBa ¢opmanuna. CBolcTBa
YKCYyCHOM KucaoThel. Conn KapOOHOBBIX KUCIIOT.

IIpakTuyeckasi padora Ne 4. [Tonyyernue 6pomdTaHa.
IIpakTyeckas padora Ne S. [lonydyeHue aneToHa.
IIpakTyeckas padora Ne 6. [TosryueHne yKCyCHOM KUCIIOTHI.
IpakTnyeckas padora Ne 7. [lonydyenue stuinaierara.

IIpakTnyeckas paGora Ne 8. Pemenue dSKCnepuMEHTAIbHBIX 3a4ad IO  TEMeE
«Kucnopozaconepxaiinue opraHui4eCKue BELIECTBAY.

KonTpouabsnas padora Ne3 o reme «Kuciopoacoaeprkaiiye opraHi4eCKie BELECTBA.

Tema 5. A30T- U cepocoepskaniue coeInHeH s (6u).

Hutpocoenunenus. DIIEKTPOHHOE CTpOECHUE HUTPOTPYIIIIHIL. [Tonyuenune
HUTPOCOEAMHEHUI. B3pbIBUaThie BELIECTBa.

A M n H b.. M3omepus amuHOB. IlepBHYHBIC, BTOpUYHBIE M TPETUYHBIC AMHHBI.
®uznyeckue CBOMCTBA NPOCTEHIINX aMUHOB. AMMHBI Kak opraHudeckue ocHoBaHus. Comnu
AIKWIAMMOHUS. AJKUIMPOBAaHUE U allWJIMPOBAHHWE aMHHOB. Peakiuu aMHMHOB C a30TUCTOU
KHUCIIOTON. ApomMaTHueckue aMuHbl. AHUIUH. B3auMHOe BiMsIHME TpYII aTOMOB B MOJIEKYJIE
aHWJIMHA. XUMHUYECKUE CBOMCTBA aHWIMHA (OCHOBHBIE CBOMCTBA, PEAKIMU 3aMEILEHUs B
apoMaTHyecKoe spo, OKHCICHHE, anminpoBanue). Jnasocoenuaenus. [lomydeHrne aMiMHOB 13
cnupToB U HUTpocoeauHeHui. [Ipumenenune anunmHa. CepoopraHMYECKHE COEAMHEHUS.
[IpencraBieHne o0 cepoOpraHMYECKUX COEAUHEHUsAX. OCOOEHHOCTH MX CTPOEHUS U CBOWCTB.
3Ha4YeHUE CEPOOPraHNYECKUX COEINHEHHH.

I'etTepomnwuk as. PypaH U NUPPOJI KaK NPEICTABUTENIN NATUWICHHBIX
FeTepOLMKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYNbl nuppoia. KucioTHele cBolicTBa muppoia.
[TupunnH Kak MpencTaBUTENb MIECTUWIEHHBIX T€TEPOLMKIOB. OJEKTPOHHOE CTPOECHHE
MOJIEKYJbI upuanHa. OCHOBHBIE CBOMCTBA MUPUANHA, PEAKLIUU 3aMELIEHUS C apOMaTHUYECKUM
aapoM. Ilpencrasnenune o0 umuaazone, MUPUIMHE, MypUHE, MYPUHOBBIX U MUPUMUIMHOBBIX
OCHOBaHUSX.

JemoncTpanun. OcHOBHbIE CBOMCTBAa aMMHOB. KauecTBeHHbIE peakMU Ha aHWJINH.
AHunnmHoBbIE KpacuTend. OOpasiibl reTepOIUKINUYECKUX COSTUHEHHH.

JlaGopaTopHble onbIThl. KauecTBeHHbIE peaKIIMU HAa aHUJTUH.

IIpakTnyeckas paGora Ne9. Pemenue SKCHEepUMEHTaNbHBIX  337ad IO  TEMeE
«A30TcozepKalle OPraHUYECKUE BEIIECTBAY.

Tema 6. Buosioruyeckn akTuBHbie BemecTsa (144).

XK u p bl Kak cioxHbBIE 3()UPHI TTULIEPUHA U BBICIINX KAPOOHOBBIX KUCIOT. OMbIICHHE
xUpoB. ['maporenuzanust KupoB. Mblia Kak COJM BBICIIUX KapOOHOBBIX KHCIIOT.

Y raoeBoabl. MoHo- u aucaxapuipl. OyHKIMK YrieBOJ0B. buomoruyeckas poib
yraeBonoB. ['moko3a — ¢u3nyeckue CBOWCTBA, JUHEWHAs M ukiIndeckas (Gopmbl. Peakmuu



[JIIOKO3bl  (OKHMCIIEHHE a30THOM KHCIIOTOM, BOCCTAaHOBJIICHME B IIECTMATOMHBIN CIHPT),
KaueCTBEHHBIE PEaKIMU Ha TIIOK03y. bpoxkeHue rimoko3bl. OpykTo3a Kak U30MEp TIHOKO3BI.
Pu6o3a u nezoxcupu6o3a. IlonsTHE 0 MIMKO3UAAX.

O ucax apu n . Caxapo3a Kak MpeACTaBUTEIb HEBOCCTAHABIMBAIOIINX
aucaxapuioB. ManibTo3a U J1lakto3a, 1emioonosa. ['maponus aucaxapuaos. [lonydyenue caxapa
13 CaxapHOU CBEKJIBL.

[Tonwucaxapwuasl. Kpaxman, rimukores, ueitoiiosa. KauectBeHHast peakuus Ha
KpaxMai. ['maponus nonucaxapuaos.

HyxkxneununoBslekuciaorTsl. Hykineosunel. Hykineoruas:. Hykinennosbsie
KUCIO0Thl Kak mnpuponnbie nonumepsl. Ctpoenune JHK u PHK. T'maponns HyKiIeMHOBBIX
KHCJIOT.

AMHUHOEKUCIOT B Kak aMpOTepHBbIC COCNUHEHUs. Peakuuu ¢ KUCIOTaMu U
ocHoBaHusiMu. OOpaszoBanue CiOKHBIX 3¢upoB. Ilentuasl. IlenTuaHas cBsI3b. AMUIHBINA
Xapaxkrep nentuaHou cBsa3u. ['maponus nentuaos. benku. [lepsuyuHas, BTOpuyHas U TPETUUHAS
CTPYKTYpHI OenkoB. KauecTBeHHBIE peakiinu Ha OEIKHU.

JdemoncTpaumu. PacTBOpMMOCTH YIJIEBOAOB B BOJI€ M 3TaHoje. KauecTBEeHHbIE
peakiuu Ha riaoko3y. OOpa3ibl aMUHOKHUCIIOT.

JlabopaTopuble onbiThl. 1. CBolicTBa rtoko3bl. KauecTBeHHas peakius Ha IIIIOKO3Y.
Ornpenenenne kpaxmaia B IpoiykTax nutanus. 12. [[BeTHbIe peakiuu OENKOB.

Koutpoasnasa paGora Ne 4 mno Teme «A3oTcoaepxkaiiye W OHOJIOTHYECKH AKTHBHBIE
OpTraHUYECKUE BEILIECTBAY.

Tema 7. Boicokomosieky/JasipHbie coeqnHenus (9 4).

IlonsaTie 0 BBICOKOMOJEKYJSAPHBIX BemecTBax. [lonuMepusanus U MOIMKOHIEHCALUS
KaK METOJIbl CO3/IaHUs TOJUMEPOB. DiacToMephl. [IpUpOaHBIH M CHHTETUYECKUN Kaydyk.
Cononumepusanus. CoBpeMEeHHbIE IUIACTUKU (TIOJUATUJIEH, IOJUIIPOINUIICH, MOJIUCTUPOI,
HNOJUBUHUIXJIOPUT, (TOpOILUIACT, MOJUAITUICHTepedTaIaT, aKpHI-OyTaIueH-CTUPOIbHBIN
IUIACTHK, MTOTUKApOOHAaTh). [IpUpOTHBIC M CHHTETHYECKHIE BOJIOKHA (0030D).

Jemoncrpanuu. 1. OO6pasusl miactukoB. 2.  Kosekuuss  BOJMOKOH. 3.
[TonukoHAEHCAINS YTHICHTIIUKOIS ¢ TepedTaneBoi KUCIOTOM.

JlabopaTopHble omnbIThl. 13. OTHOLIEHWE CHUHTETHYECKHUX BOJOKOH K pPacTBOpaM
KHCJIOT U IIEI0YEH.

IIpakTyeckas padora Ne 10. Pacno3HaBaHMe I1aCTUKOB.
IIpakTuyeckas padora Ne 11. Pacno3HaBaHHe BOJIOKOH.

KonTposbnasi pabora Ne 5 — urorosas.



11 knace (3 yaca B Hegeu1o, Bcero 102 yaca).
Tema 1. Hemeramasl  (31u).

KnaccubukauusHeopraHuuyecKHu X BeIleCTB. DIEeMEHTh METAJUIbI U
HEMeTaJUIbl U UX Mnojoxenue B [lepuoauyeckoit cucreme.

B o 1 o p o n. [lonyuenue, puznueckne U XUMUYECKHE CBOMCTBA (PEaKMU ¢ MeTallaMu
Y HEMETaJUIaMH, BOCCTAHOBJIEHUE OKCUJIOB U coJieid). ['uapupl. TOTIMBHBIE 371€MEHTHI.

I'anoren bl Obmas xapakrepucTuka noarpymnmnsl. Ousndeckre cBOWCTBA MPOCTHIX
BELIECTB. 3AKOHOMEPHOCTH M3MEHEHUSI OKUCIUTENIBHON aKTUBHOCTH IaJIOTEHOB B COOTBETCTBUU
C MX TOJOXEHUEM B neproanueckor tabmnuue. I1opsnok BHITECHEHUS TAIOT€HOB M3 PaCTBOPOB
raioreHu1oB. OcoOeHHOCTH XUMUHU (TOpa. XJIOp — TMOJyYeHHE B IPOMBIIUIEHHOCTH U
nabopaTtopuu, peakluu ¢ MeTalylaMd W HeMeTaiiamMu. BsaumopeiicTBue Xjopa ¢ BOAOH U
pacTBopamu 1ienoueil. Kuciaopoanele coeiMHEHUs XJ10pa. ['MIOXJIOpUTEL, XJ10paT U NepXaopaThl
KaK TUnU4yHble okuciutenn. OcobeHHOCTH XUMHHM OpoMa M uoaa. KauecTBeHHast peakuus Ha
fon. I'anoreHoBOIOPOABI — MONy4YEeHUE, KUCIOTHBIE U BOCCTAaHOBUTEbHBIE cBOWCTBA. ComsHas
KHCII0Ta U ee coyid. KauecTBeHHbIE peakliiy Ha TajJoreHH/1-HOHBI.

DneMeHTH NOATPYNHOBI KHCJIODPOAa. O6Imas XapaKTepuCcTUKa NOATPYIIIBL.
dwusnueckue cBOiCTBa MPOCThIX BemecTB. O30H Kak alIOTpPOnHast MOTUGBHUKAIMS KUCIOPOAA.
[Tomyuenne o30Ha. O30H Kak oxucaurens. [lo3uTuBHas W HeraTuBHas poJIb O30HA B
OKpyxaroiei cpene. CpaBHEHHE CBOMCTB 030HA U Kucyopoaa. Bona u nepokcn Bogopoaa Kak
BOJIOPOJHBIE COEIMHEHMS KHUCIOpOJAa — CpaBHEHHE CBOMCTB. llepokcua Bogopona Kak
OKHUCJIMTENb U BoccTaHOBUTEND. [lepokcuabl metamios. Cepa. Ayorponus cepbl. Puznueckue u
XMMHUYECKHE CBOWCTBA Cepbl (B3aUMOJCHCTBHE C MeETaulaMH, KHCIOPOJOM, BOAOPOAOM,
pacTBOopamu 1LIeN04Yel, KUCI0TaMUu-oKUucIuTeasiMu). CepoBoAOpO — IMOJIy4YE€HUE, KUCIOTHBIE U
BoccTaHOBUTENbHBIE cBoiicTBa. Cynbpuasl. CepHUCTBIH Tra3 Kak KHCIOTHBIA  OKCHI.
OxuCcIUTENBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA CEpHUCTOro rasa. [lomydyeHue cepHHCTOro
raza B MPOMBIIUICHHOCTH M jabopatopuu. CepHucras kuciaora u ee conu. CepHbId aHTUIPHIL.
Cepnas kucnota. CBoiicTBa KOHLIEHTPUPOBAHHON U pa30aBiIeHHON cepHOW KUCIOTHI. [leiicTBue
KOHIICHTPUPOBAaHHOW CEpHOW KHCIOThI Ha caxap, MeTaUlbl, HEMEeTaJUlbl, CYJIb(UIbI.
TepMuueckasi ycToiunBOCTh Cyib(haToB. KauecTBeHHas peakius Ha CEpHYIO KUCIIOTY U €€ COJIU.
Tuocepnas kucnioma u muocynoghamol.

A30T ©u ero COEeI U HEHHU . DIeMEHThl noArpynmsl azota. Obmas
XapaKTepUCTHKa MOArpymnmbl. duznyeckrue CBOWCTBAa MPOCTHIX BemecTB. CTpoeHHE MOJEKYIIbI
azota. Ou3nMYecKue U XMMHUUYECKHE CBOWCTBA a30Ta. [lomyueHue a3oTa B MPOMBIIUIEHHOCTH U
nabopatopun. Hutpuasl. AMMUak — ero mojydeHue, (pu3nyeckne M XUMHYECKHUE CBOWCTBA.
OcHoBHBIE CBOICTBa BOAHBIX pacTBOpoB ammuaka. Conu ammoHus. [loBenenue coneit aMMOHUS
IpU HarpeBaHWU. AMMHaK Kak BoccTaHOBHTeNb. [IpumeHenune ammuaka. OKCUABI a30Ta, HX
nomydyeHue u cBoiictBa. Oxcupa azorta(l). Oxwucnenune okcuaa azota(ll) xkucrmopomom.
Humepusanust okcuaa azota(lV). AzoTucras kuciora u ee colu. HUTPUTHI KaKk OKUCTUTENN U
BOCCTAHOBUTENH. A30THas KHUCIOTa — (PU3NYECKUE M XUMHYECKHE CBOMCTBA, IMOJYyYCHHUE.
OTHOIIEHWE a30THOW KHCJIOTHI K MeTaJulaM U HeMeTa/llaM. 3aBUCHUMOCTh TIPOJIYKTa
BOCCTAHOBJICHHsI A30THOM KHCIOTHI OT AKTUBHOCTH MeETallla M KOHIIGHTPAIMH KHUCIOTHI.
TepMuyeckasi yCTOMUNBOCTh HUTPATOB.
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®ochop umw ero coenuHeEHH I Amorponus dpochopa. Xumuyeckue
cBoiicTBa pocdopa (peakuu ¢ KUCIOPOI0M, TaJoOreHaMH, METaJllIaMH, CIIOKHBIMH BEIICCTBAMU-
OKHCIUTENsIMH, Inenodyamu). llomydyenune um mpumenenue (ocdopa. DochopHblii aHTHAPHUI.
Oprodochoprass u wMeradocopHas KHUCIOTHI M UX cond. KadecTBeHHas peakius Ha
oprodocdarel. Paznoxkenue oprodochopHoit kucnotel. IlupodochopHas kucimora u
nupodocdarel. Dochuasl. Dochun. Xmopuasl dochopa. Oxcun dochopa(lll), dochopucras
Kucioma u ee coJu.

Y raoep o a Amorponus yriepona. CpaBHEHHE CTPOCHHSI U CBOHCTB rpadura u
anmaza. OynnepeH kak HoBas MoJieKyisipHas hopma yriepoza. I'paden kak MoHocToM rpadura.
VYriepoaHple HAHOTPYOKH. YTOJb. AKTHUBUPOBAHHBIM yroyib. ApcopOrus. XUMUYECKHE
cBoiictBa yrisa. KapOouamel. ['maponns kapOuna kxanbius U KapOuma amomunus. KapOuisl
NEPeXOAHbIX METAJUIOB KaK CBEpXMpouHble MaTepuanbl. Oxcuasl yriaepona. OOpa3oBaHue
yrapHOro ra3a IpH HEMOJHOM CTOpaHHUU YIJIA. YTONb M yrapHbIil ra3 Kak BOCCTaHOBHUTEIIU.
Peakmust yrapHoro rasa ¢ pacraBamu menoudeii. CuHTe3 popMHATOB U OKCANATOB. Y TIEKUCIBIN
ra3. YroyipHas KuciaoTa u ee coiu. [loBeienne cpeJHUX U KUCIbIX KapOOHATOB MpU HAarpeBaHUU.

K p e m H u #ii. CpoiictBa mpocToro BemiecTBa. Peakiuu ¢ XJI0poM, KUCIOPOIOM,
pacTBopamu 1ienoueid. OKcHJ KpeMHHUs B IpHUpoOJe U TeXHUKe. KpeMHueBble KUCIOTHI M HX
comu. ['maponns cunmkaros. CuilaH — BOJOPOAHOE COEAMHEHUE KPEMHHUS.

b o p. Oxcup 6opa. bopHast kucnora u ee coym. bypa.

JdemoncTrpauun. 1. I'operue Bomopona. 2. Ilomydyenue xsopa (OmeIT B mpoodupke). 3.
OnbiTel ¢ OpoMHOU BOAOW. 4. OKUCIUTENbHBIE CBOMCTBA PacTBOpa THIOXJIOpPUTA HATpHUA. 5.
[InaBnenue cepnl. 6. I'opeHue cepbl B Kuciopoje. 7. B3aumopeiicTBue xeneza ¢ cepoi. 8.
['openue cepoBomopona. 9. Ocaxnenme cynbpumos. 10. CpoiictBa cepuHuctoro raza. 11.
JlelicTBUe KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI Ha Meab W caxapo3dy. 12. PactBopenue
amMuaka B Boze. 13. OcHOBHbIE CBOICTBA pacTBopa ammuaka. 14. Karanuruueckoe okucieHue
ammuaka. 15. [Tomyuenue oxcuna azora(ll) u ero okucnenue Ha Bo3ayxe. 16. JleiicTBue a30THOM
KHCJIOTHI HAa Meb. 17. T'openue docdopa B kucnopoae. 18. [Ipespamenue kpacuoro docdopa B
Oenblif 1 ero cBeueHune B TeMHOTe. 19. B3aumoneiictBue gochopnoro anruapunaa ¢ Boaoi. 20.
OO6pa3ubl rpaduta, anmaza, kpemHus. 21. ['openue yrapuoro raza. 22. TymeHue miamMeHU
YTJIEKHUCIIBIM Ta30M. 23. PaznoskeHune Mmpamopa.

JlabopaTopubie omnbITbl. 1. IlomyueHue xjopa W H3ydyeHHE €ro CBOWCTB. 2.
O3HakoMJIEHHE CO CBOMCTBaMH XJopcojepkamux orOenuBareneil. KauecTBeHHas peakuus Ha
rajoreHuI-MoHbl. 3. CBoiicTBa OpoMa, Moaa W uX cojei. PasznoxeHue mepokcujaa BoJOpOJA.
Oxucnenne Moaua-nOHOB NIEPOKCUIOM BOIOPOAA B KUCIIOH cpene. 4. M3ydeHne cBONCTB CEpHOM
KHUCIJIOTHI U ee cojied. 5. M3yueHue CBOIMCTB BOJHOTO pacTBopa ammmuaka. 6. CBoiicTBa comei
ammoHus. KauectBeHHas peakuus Ha ¢ocdar-uoH. 7. KauecTBeHHast peakius Ha KapOOHAT-HOH.
Paznoxenue rugpokapOonaTa Hatpusd. 8. VcniblTaHue pacTBOpa CUIIMKATa HaTPUsl WHAUKATOPOM.
9. O3HakoMJIeHHE C 0Opa3llaMH MPUPOIHBIX CHIIMKATOB.

IIpakTnyeckas padora Nel. [lonydenue Bogopona.

IIpakTyeckas padora Ne 2. [losnydyeHne XJ1I0poBOIOPOAA U COISTHON KUCIIOTHI.
IIpakTuyeckas padora Ne 3. [lonyueHre amMuaka U U3yu4eHUE €ro CBONCTB.

IIpakTyeckas padora Ned. [lonydeHue yriaekuciaoro rasa.

IIpakTnyeckas padora Ne S. BoinosnHeHue 3KkciepuMeHTaNIbHBIX 3a/1a4 110 TeMe «Hemeramibiy.
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Kountpoasnas padora Nel no teme «Hemeramby.

Tema 2. Metamasl  (309).

OOmuit 0030p 3IEMEHTOB — M € T aJ1 11 0 B. CBOWCTBA MPOCTHIX BELIECTB-METAJLIOB.
Mertammdeckue Kpucraminueckue pemeTkd. CriiaBbl. XapaKTepHCTUKa HanOojee M3BECTHHIX
cruiaBoB. [TomyyeHue u npuMeHeHre MeTalIoB.

[lenouyHB € METaJab— 00mas XapaKTePUCTUKA TMOATPYIIIHI, XapaKTePHBIC
peakuuu Hatpus U Kanug. CBoWcTBa HIENOYHBIX MeTaLIOB. [lodydeHne 1mieouHbIX METAIIOB.
Coma um enkuil HaTp — BaXHEWIIME COEAMHEHHUsS HaTpusa. bepwumii, MarsHui,
IEJIOYHO3EMENIbHBIE MeTa/Ulbl. MarHuii u KaiblUui, uX OOIas XapaKkTepUCTHKa Ha OCHOBE
nosnoxenuss B [lepmoanueckoir cucrteme snemeHtoB [[. M. MenzaeneeBa u CTpoeHUsT aTOMOB.
[Tomyuenue, Qu3mveckre W XUMHUYECKHE CBOMCTBA, NMPUMEHCHHWE MArHWs, KaJbIUS U WX
coequHeHUH. AMDOTEPHOCTh OKCUAA U TUAPOKCUAA Oepriutns. JKeCTKOCTh BOJBI U CIIOCOOBI ee
ycTpanenus. OKpacka IjaaMeHU COJISIMU ILEJIOYHbIX U IIETOYHO3EMENIbHBIX METAIIOB.

A nro M u H U i PacnpoctpaneHHOCT B ipupoae, GU3NIECKHE U XUMUIECKHUE CBOWCTBA
(OTHOIIEHHE K KHCIOPOAY, TajoreHaM, pacTBOpaM KHUCIOT M IIeJIOouYeH, alloMOTEpPMHUs).
AmpoTepHOCTh OKCcHIa W ruapokcuaa amomubus. Comu amomuaus. [lonHoe pasnoxeHue
BOJIOM COJIEH aJIOMUHUSL CO CJIa0BIMU JIBYXOCHOBHBIMU KHCJIOTaMH. AJIIOMHUHATBl B TBEPIOM
BuJae U B pactBope. [Ipumenenue amomunuss. COoeqUHEHMS allOMUHUSA B HU3IIUX CTEIECHSIX
OKHCIICHHUS.

OnxoBoO U CcBHUHEINU Ousnueckue U XUMUYECKHE CBOMCTBA (peakiuu ¢
KHCIOpOoJoM, kuciotamu), npumeHeHue. Comu omoBa(ll) u cBunna(ll). CBuHIIOBBIN
AKKyMYJISTOD.

Metanabs no0O0uYHBX mNOATpPYNN OcoOEHHOCTH CTPOSHUS aTOMOB
MEPEXO/IHbIX METAJIJIOB.

X p o m. duznyeckue CBOMCTBA, XUMUYECKHUE CBOMCTBA (OTHOIIIEHUE K BOJSHOMY Iapy,
KHUCJIOPOZly, XJIOpY, pacTBopaM KHCIOT). V3MeHeHHe OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M T'MAPOKCHJIOB XpOMa C POCTOM CTENEHU OKHUCIICHUS.
AmMpotepnbie cBoiictBa okcuaa u rujgpokcuna xpoma(lll). Oxucnenue coneir xpoma(lll) B
XpoMmaThl. B3auMHbIe mepexoabl XpOMAaToOB M JUXpPOMAToB. XpomaTbl M JUXpOMAaThl Kak
OKHUCJIUTEIH.

MapraHen— ¢usnyeckue ¥ XMMHUYECKHE CBOMCTBAa (OTHOIIEHHE K KHUCIOPO.Y,
XJI0py, pactBopam kucior). Oken maprania(lV) kak okucnutens U karaiauszarop. Ilepmanranar
Kanus Kak okuciautens. Manranat (VI) kanus u ero cBoicTBa.

XK e 1 e 3 0. Haxoxzaenue B mpupoje. 3HaUeHUE >Keje3a i OpraHu3Ma 4YesloBeKa.
®dusnueckue cpoiicTBa kene3a. CIiaBbl JKejle3a ¢ YriiepoJoM. XMMUYECKHE CBOMCTBA Kele3a
(B3aMMOJIEHCTBHE C KHUCJIOPOJOM, XJIOPOM, CEpOM, yriaeM, KHCIOTaMH, PACTBOPAMH COJICH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB THAPOKCHAA
xene3a(Il) u runpokcuna xkeneza(Ill). Comm xenesa(Il) u xenesa(Ill). Meroas! nepeBoaa coneit
xkene3a(ll) B conmm xeneza(lll) u oOpatHo. OxkucnuTenpHbIe CBOMCTBA coenunenuii xene3a(lll) B
pEeakIusAX C BOCCTAHOBUTENISAMU (MOAUIOM, Mebio). lluaHWaHbIE KOMIIEKCHI Kelnes3a.
KauectBennslie peakmuu Ha nonsl xxene3a(ll) u (I11).
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M e n b Haxoxnenue B mnpupoae. Pusznueckue UM XUMHUYECKHE CBOWCTBA
(B3aMMOJIEHCTBHE C KHCIOPOJOM, XJIOPOM, Cepol, kucimoramu-okucaurenasmu). Comu menu(Il).
Menubiit  kynopoc. Ammwuakatel memu(l) wu  memau(Il). Ilomyuenme oxcuma wmeau(l)
BoccTaHOBJIeHUEM ruapokcuaa meau(ll) rimoxo3oit.

Cepe6po. Pusnueckue ¥ XUMUYECKHE CBOICTBA (B3aUMOJICHCTBHE C CEPOil, XJIOPOM,
KuciotaMu-okucnutensivu). OcaxaeHne okcuaa cepebpa Hpu JEHCTBUM INEIOYU HA COJH
cepeOpa. AMMHakathl cepeOpa kak okucnutenu. KauecTBeHHas peakiys Ha HOHbI cepedpa.

3 010 To0. Puznueckrue U XMMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C XJIOPOM, «LApPCKON
BOJIKOI». CrI0CcOOBI BBIJIEIEHUS 30J10Ta U3 30JI0TOHOCHOM MOPOJIBI.

Il m B x. Ouznvyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C TaJIOT€HAMH,
KHCJIOPOJIOM, CEpOH, pacTBOpaMH KHCJIOT W Ienodeit). AM(OTepHOCTh OKCHIA W THAPOKCHIA
[IUHKA.

P Ty T5. [IpencraBnenue o cBOCTBaX PTYTHU U €€ COSAMHEHUSIX.

demoncrpauun. 1. Komnexkumst meramioB. 2. Komnekuuss MuHEpaioB W pyna. 3.
Komneknusa «Amomununiiy. 4. Komnekuus «Kene3o u ero crabsl» 5. BzauMoaelcTBue HaTpus €
Bofoi. 6. OkpammBaHuEe TJIAMEHU COJIIMH IIEJTOYHBIX M IIEJIOYHO3EMENbHBIX METAJJIOB. 7.
BzaumoneiictBue xanbimsa ¢ Bojoi. 8. IlnaBienue amoMunusd. 9. B3auMoelcTBHE aTFOMHHUS
co mienousto. 10. B3aumogeiicTBue Xxpoma ¢ CONSHON KHCIOTOW 0e3 noctyma Bo3ayxa. 11.
Ocaxnaenue ruapokcuna xpoma(lll) u oxucnenue ero nepokcuaom Boaopona. 12. Bzaumubie
Nepexo/ibl XpOMaToB U AUXpoMaToB. 13. Paznoxkenue nuxpomara amMmmoHus. 14. AmoMoTepMus.
15. Ocaxnenue ruapokcuaa xeneza(lll) u okucnenue ero Ha Bo3ayxe. 16. Boinenenue cepedpa
W3 €0 COJICH ACHCTBHUEM MCIU.

JlaGoparopubie onbIThl. 10. OkxpammBaHue TUIAMEHU COCIUHEHUSIMHU IIEJIOYHBIX
MetayioB. 11. O3HakomiieHME C MUHEpajJaMH M Ba)XXHEMIIMMHU COEIMHEHUSMHU IIETOYHBIX
MeTtauioB. 12. CBoicTBa COEAMHEHWN IIETOYHBIX MeTauioB. 13. OkpaimivMBaHue TJIaMEHU
COJISIMM IIEJIOYHO3EMENBHBIX MeTaIIOB. 14. CBoiicTBa MarHus U ero coeauHeHui. 15. CBoiicTBa
coeqnuenui kaimpiug. 16.Kectkocts Bomel. 17. BzamMopgeiicTBue amrOMUHHUS C KUCIOTAaMU U
miesioyamu. 18. AmdoTepHbie cBoiicTBa ruapokcuaa amomunud. 19. Ceoticmea onosa, céunya u
ux coeounenuu. 20. CoiictBa coneit xpoma. 21. CBoiicTBa MapraHiia U €ro coeJIuHeHUn. 22.
N3yuenne munepaion xenesa. 23. CBolicTBa xene3a. KauecTBeHHbIE peakliiy Ha MOHBI Kele3a.
[Tonmyuenue oxcunma memu(l). 24. CpoiicTBa Menu, €€ CIUIaBOB U coenuHeHuid. 25. CBoiicTBa
LMHKA U €r0 COCIMHEHU.

IIpakTuyeckas padora Ne6. [lonydeHre roppkoit coiau (CEMUBOIHOTO Cyib(haTa MarHus).
IIpakTyeckas padora Ne 7. [losydeHne alroMOKaINEBbIX KBACIIOB.

IIpakTnyeckas padora Ne8. BrinonHeHHE SKCIIEPUMEHTANBHBIX 3afad MO Teme «Merauibl
TJIABHBIX TTOATPYIIID.

IIpakTyeckas padora Ne9. [lonydeHnne MegHOro Kynopoca.
IpakTuyeckasi pa6ora Nel(. [Tomydenune xene3HOro Kyrmopoca.

IIpakTuyeckas padora Ne 11. BrinonHeHue skcnepUMEHTANBHBIX 3a7ad 1o TeMe «MeTtauibl
MOOOYHBIX TTOATPYIII.

KonTpoubsnas padora Ne 2 o teme «MeTaib».
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Tema 3. Ctpoenne atoma. Xumuueckas cBsizb (84).

Ctpoenue atToMa Hyxmmas. M3oronel. Tunsl paanoakTUBHOrO pacraja.
Tepmosinepublii  cunTe3. [lonmydyeHue HOBBIX 31€MEHTOB. SlnepHble peakuuu. CrpoeHue
3JIEKTPOHHBIX 000JI0ueK aToMoB. [IpencraBienue o kBaHTOBOW MexaHMKe. KBaHTOBbIE ymcIa.
AToMHBIe opOuTanu. Pamuyc aroma. D1eKTpOOTPUIIATEILHOCTD.

XuMHUUYEeCKaAasaCB 3 b Buasl xumuueckol cBs3u. KoBalleHTHaAsT CBSI3bL U €€
XapaKTePUCTUKU (IJIMHA CBS3H, MOJSPHOCTb, MOJSPU3YEMOCTb, KpPaTHOCTHb CBsi3HM). MoHHas
cBs13b. MeTamnueckas CBSI3b.

CtpoenueTBepas X T e a Kpucrammmueckue u amopdusie Tena. Tursl
KPUCTALIMYECKUX  PELIETOK METalIOB M  MOHHBIX COEAMHEHMH. MexMoneKkyaspHble
B3auMozeicTBus. BogopoaHas cBs3b.

Jemoncrpauuu. 1. Kpucramnnueckue pemerku. 2. Mogenu Monekyi.
Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMHYeCKHX peakumii (174).

TennoBo#l »ddpekT XMUMHUUECKOH peakiuu ODHIOTEPMUUYECKHE U
sK30TepMuueckre peakiuu. 3akoH ['ecca. Termmora oOpa3oBaHHUsi BEIIECTBA. DHEPTUs CBS3H.
[Tonstue 06 sHTambnmu. [loHsTHE 00 »HTpONUH. BTOpoil 3aKOH TepMOAMHAMUKH. DHEPTHUS
['n66ca 1 KpuTepun caMoOIPOU3BOIBHOCTH XUMUUECKON PEAKIIMH.

CkKopocTh XUMHUUYECKHUX peakluilduees’aBUCUMOCTb OT NPUPOIbI
pearupyromux BeLECTB, KOHIEHTPALMM pPEAareéHTOB, TEMIIEpaTypbl, HAJIMYWA KaTaau3aropa,
TJIOMIAIM TTOBEPXHOCTH PEArupyrolIux BEMIECTB. 3aKOH JAelcTByrommx macc. [IpaBuno Bant-
I'opda. Ilonarue o006 osHeprum axkTUBAUMUM U OO0 DSHEPreTUYECKOM Mpoduiie peakluu.
['oMoreHHsbIi ¥ reTeporeHHbIN Karaiau3. [IpuMepsl kaTaIMTUYECKUX MPOLIECCOB B TEXHUKE U B
JKUBBIX opranu3max. @epMeHThl Kak OMOJIOrMYECKHEe KaTalu3aTophl.

OOpaTtuMble peakxinuu Xumudeckoe paBHoBecue. [Ipunuun Jle Hlatensbe.
Koncranra paBHOBecus. PaBHoBecue B pactBopax. Koncrantel gucconumanuu. Pacuer pH
pacTBOPOB CWJIBHBIX KHCJIOT U 1enouel. [Iponssenenne pacTBOpUMOCTH.

Pang akTuBHOCTH M e T aJ o B. [lonsaTHe 0 cTaHAAPTHOM 3JIEKTPOIHOM
MOTEHIMANE W JJIEKTPOABWKYIIEH CWJI€ peakuuh. XHUMUYECKHE HCTOYHHKHA  TOKa:
rajqbBaHUYECKHUE AJIEMEHTHI, aKKyMYJISATOPbl U TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOIN3 PACIIaBOB U
BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. 3aKOHBI AJIEKTPOIIU3A.

JeMoHcTpanum. 1. DK30TEpMUYECKHE U DHIOTEPMUYECKHE XUMHUYECKHE PEAKIUU. 2.
TenuioBble ABJIEHUS ITPU PACTBOPEHUHU CEPHOM KUCIOTHl U AMMHUAYHOU CEIUTPBI. 3. 3aBUCHMOCTb
CKOPOCTH pEaKUMU OT IPHUPOABI BEIIECTB HA IPUMEPE B3AMMOJICHCTBHS PACTBOPOB Pa3IMYHBIX
KHCIIOT OJUHAKOBOW KOHIIEHTpAlMd C OJMHAKOBBIMHU KycOuKamMM (TpaHyjlaMM) LHMHKa U
OJIMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IMHKA, >KeJie3a) C PacTBOPOM COJISTHOM
KHUCTOTHI. 4. B3aumojielicTBUE pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMH THOCYJb(aTa HaTpHs
pPa3iIMYHOM KOHLIEHTpALUu U TeMmueparypsl. 5. PasimoxeHue nepokcujia BoIOpOAa ¢ MOMOIIBIO
HEOPraHMYECKUX KaTaJln3aTOPOB U MPUPOAHBIX O0BEKTOB, COJIEPKAIMX KaTanasy.
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JlabopaTopHble onbITbl. DakToOpbl, BIMAIOIIME Ha B3aUMOACHCTBHE MeETaula C
pacTBopamMu KHCJIOT. CMEIEHHME XMMHUYECKOIO PABHOBECUS IPHU YBEIMYCHUHM KOHLEHTPALNN
peareHToB U NpoaykToB.26. KaTtanutuueckoe pasziiokeHue NepoKCHIa BOJ0poaa

IIpakTnyeckas padora Nel2. CKopocTh XUMHUYECKON PEAKIUH.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Kountpoabnas padora Ne3. TeopeTrnueckue OCHOBBI XUMUHU.
Tema 5. Xumuueckast texuoioruss  (74).

OCHOBHBELEC NPpHUHIUI BI XHMHYECKOMN TEXHOIOTHM. HpOI/I?;BOIICTBO
CCPHO W KM CJO T Bl KOHTAKTHBEIM CITOCOOOM. XHMHU3M Impomecca. CBIpBe JUIA IIPOXU3BOJICTBA
CepHOﬁ KHUCIOTHL. TexHoaorudeckas cxema npomnecca, rmpouecCol U anmaparhbl.

I1 pounus3BoaACTBOAaMMUaAK aA. XuMu3m mponecca. Onpez[eneHI/Ie OIITUMAJIbHBIX
yCJIOBI/Iﬁ MMPOBCACHUA PCAaKIMH. HpI/IHIII/IH OUPKYJIAIUA U €ro pcajm3alnunsa B TEXHOJIOTHYCCKOM
CXEMC.

MeTtannypru s Yepnas merautyprusi. JloMmeHHBIN npouecc (CbIpbe, YCTPOMCTBO
JIOMEHHOHN me4M, XMMHU3M Ipouecca). [Ipon3BoacTBO CTaii B KUCIOPOJHOM KOHBEPTEpPE U B
JJEKTpONEeYax.

Opranumuyeckuil cuHTe3. CHUHTE3B HA OCHOBE CHHTE3-raza. [IpousBoacTso
METaHOJIa.

DKOJIOTHS U MPo0OJieMa OXpaHbl OKPYXKAIOIIEH Cpebl. 3eJIeHass XUMUS.

JdemoncTpauuu. 1. Ceipbe I TPOU3BOACTBA CEPHOU KUCIOTHL. 2. Mojaenb KUISIIETro
ciost. 3.)Kene3nas pyna. 4. O0pasibl CIUIaBOB JKeJe3a.

Tema 6. Xumus B ObITY M Ha ciryx0Oe odmecTtBa  (94).

Xumusa mumy. JKupbl, Oenku, yriaeBojbl, BuUTaMuHbL. [lumieBele 100aBKH, UX
KkJaccuukaus. 3anpenieHHble 1 pa3pelleHHble MUIIeBble 100aBkH. JIekapcTBEHHbIE CpeACTBa.
Kpackun u nurmentsl. [IpyHOunel oxkpammBaHus TKaHEW. XUMHsS B CTpPOUTENbCTBE. llemeHT,
o6eroH. Crexsio M KepamMuka. TpaaulIMOHHBIE U COBPEMEHHBIE KEpaMHUYECKHE MaTepUalIbl.
CaepxmpoBosiias kepamuka. beitoBas xumus. OToenuBaromuye cpeicTBa. XUMHUS B CEIbCKOM
xo3siictBe. MHcexktuumasl u  nectunuabl. CpeacTtBa  3amuThl  pacTeHUil. PemnenieHTsI.
OcoOeHHoCcTH CcOBpeMEHHOM Hayku. Merononoruss HayyHoro wuccienoBanus. IIpodeccus
XUMHKa. MareMaTndeckast XUMUs.

[Touck xumuueckoit nuudopmanuu. Pabora ¢ 0azamMu JaHHBIX.

Jemoncrpauuu. 1. Ilumessle kpacutenu. 2. Kpamenue Ttkaneid. 3. OrOenuBaHue
TkaHel. 4. Kepamnueckue marepuansl. 5. LlBeTHbie crekna. 6. Komnexkums «TommuBo m ero
BUJIBD).

JlaGoparopHble onbIThbl. 27. 3HAKOMCTBO C MOIOIIMMHU CPEACTBAMH. 3HAKOMCTBO C
orbenuBatomuMu cpeactamu. 28. Kien. 29. 3HakOMCTBO ¢ MMHEpaJbHBIMU YAOOPEHUSIMU U
W3YYEHUE UX CBOMCTB.

KonTposbHnas padora Ne 4. Ttoropasi KOHTpo/1bHasA padoTa.
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YuyeOHO-TEMAaTHUECKHH IJIAH.

10 kaace (3 4 B Henesro, Beero 102 4, u3 HuUX 3 4—pe3epBHOE BpeMs:)

B mom uucne

Homep Konuuecmeo
Tema npakmuueckue | KOHmMpoJibHble
memul uacoe
paoomul paoomul
IHoBTOpEHMe U yriydaenue
1 3HAHUIA 18 1 1
OcCHOBHBbIE IOHATHS
2 OpPraHuYecKoi XUMHUH 13 - -
3 Yri1eBo10poAbI 25 2 1
Kuciopoacoaep:kaume
4 OpraHuyecKue coeInHEeHUs! 19 5 1
A30T- M cepocojiep Kalue
) coeUHEeHHUs 6 1 -
Buonornyeckn akTHBHBIE
6 12 - 1
BelllecTBA
7 BbicokomosiekyasipHbIe 9 2 -
coeJUHEeHHUs
UTOrO: 102 11 4
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Y4eOHO-TEeMATHYECKNH IIJIAH

11 kaacce (3 4 B Hegenro, Becero 102 v)

B mom uucne

Homep Koauuecmeo
Tema npakmuueckue | KOHmMpPoJbHbvle
membl yacoe
pabomul padomul
1 Hemerasibl 31 5 1
5 MeTtaJibl 30 5 1
3 Ctpoenne aroma. XumMuueckas g
CBSI3b
OcCHOBHBIE 3AKOHOMEPHOCTH
4 NPOTEKAHUS XHMUYECKIX 17 9 1
peakuui
5 XuMHUYeCKas TeXHOJIOTrusl 7 ) i
Xumus B ObITY U HA cJIyxk0e
6 o6mecTBa (114) 9 - 1
UTOrIO: 102 13 4

17




TiposyMepoBaro, POIIEYPOBAKO M

eIPICHO NeJaThio -
- %@W Ta(oB) s
Ce b (6) Nel0 r.I1asnoBo
: 1

E.A. Jlasposa
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