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IosicHuTeLHAA 3aIIUCKA
[Ipennaraemass mporpamma 1o XMMHUU PacKpbIBAE€T COJAEPKAHUE OOYUEHHS] XUMHUHU yda-

mmxcss 10-11 kmaccoB o0mieo0pa3oBaTenbHBIX OpraHU3aluii Ha yriryoleHHoM ypoHe. IIpo-
rpaMma cocTaBjeHa Ha OocHOBe DyHJaMEHTAJIBHOTO SApa COAEp)KaHUS 00Iero oOpa3oBaHHMA,
TpeOOBaHUH K pe3ylibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMBbI CpeIHero (Tos-
HOro) obmiero oOpa3oBaHMs, MpelcTaBieHHbIX B (dDenepasbHOM TOCYIapCTBEHHOM 00pa3oBa-
TEJIbHOM CTaHJIAPTE CpellHEero (MOJHOro) obmiero oOpa3oBaHUS W MPUMEPHOM MPOrpPaMMBI 110
XHUMHUHU CPEAHETO (TIOJIHOTO) 00I1IeT0 00pa3oBaHMS.

Copnepxanne oOyueHHs pealn30BaHO B Y4YEOHHMKAX XUMHH, BBIMYIICHHBIX H3aTEIbCTBOM
«dpoday:

—Epemun B. B., Ky3pmenko H. E., Tepenun B. U., JIpo3nos A. A., Jlynun B. B. Xumus 10
KJacc (yriayOJIeHHBIN YPOBEHB);

—Epemun B. B., Ky3pmenkoH. E., /Ipo3nos A. A., Jlyaun B. B. Xumus 11 kmacce (yriayOmeHH.
BIif YPOBEHB).

Mucema MOH 1 MMM KK Ne47 - 01-13-114546/211 ot 13/01/2021 «O cocTtaBieHumn paboumx
nporpamm y4yebHbIX NPeaMeTOB U KaleHAAPHO-TEMATUYECKOrO MAaHMPOBAHUA
Pacnops»keHne MuHucTepcTBa npoceelweHma Poccuiickoit ®epepaunm ot 12 aHeapsa 2021
roga N2 P-6 «O6 yTBepKAEHUN METOAMYECKUX PEKOMEHAALNA NO CO3A4aHUI0 U OYHKLMOHU-
poBaHuio B 0bweobpa3oBaTenbHbIX OpPraHU3aLMAX, PACNOIOKEHHbIX B CE/IbCKON MECTHOCTU

M ManblXx rOpofoB, LEHTPOB 0Opa30BaHWA, eCTeCTBEHHO-HAay4YHOM M TeXHOJ/I0rM4ecKowm
HanpaBAeHHOCTHU.

HacTosmee nocobue peanusyer oO1ue e cpegHero (oaHoro) oomero oopa3oBanusi, aBTop-
CKHE WJICH pPa3BUBAIOIIETO, COBPEMEHHOTO, HAy4HO OOOCHOBAaHHOTO Kypca XHMHH, BHYTPH
npeIMeTHbIe U MeXIpeaMeTHble cBsizu. [locoOue mpemycmartpuBaeT (GpopMHpOBAaHUE YHUBEp-
CAJIBHBIX YYCOHBIX JACHCTBHM YYalIUXCs, MO3BOJISIET OCYIICCTBIIATh CUCTEMHO-/IEATEIIBHOCTHBIN
Y TIPaKTUKOOPUEHTUPOBAHHBIN MOAXOABI B O0yYEHUH.

Ilnanupyembie pe3yJbTAThI 00y4eHUS W OCBOEHHSI COIeP:KaHUA Kypca

XHUMHUHN

JleaTenbHOCTh 00pa30BaTENIbHOIO YUpeKIeHUs 0011ero oopa3oBanus B 00y4eHUN XUMUU
B CpelHel (TIoJTHOM) 001IIei IKoJIe JOJDKHA ObITh HalpaBJieHa Ha JOCTHXKEHHE O0YJarOIIMMUCS
CJIEIYIOIINX JINYHOCTHBIX PE3Yy/IbTATOB:

1) B IEeHHOCTHO-OPUEHTALIMOHHON cepe — YYBCTBO FOPAOCTHU 32 POCCUNCKYIO XUMUYE-
CKYIO HayKy, TYMaHU3M, 11eJIeyCTPEMIIEHHOCTb, BOCIIUTAHUE OTBETCTBEHHOI'O OTHOILIEHUS K MPHU-
pojie, 0co3HaHWE HEOOXOAMMOCTH 3aIIUThl OKpYXKaroIlel cpelibl, CTpeMIIEHHE K 3/I0pOBOMY 00-
pa3y KU3HH;

2) B TpyAOBO# cdepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY JanbHei1iell oOpazoBa-
TEJIbHOM WM PO ECCHOHATLHON TPACKTOPHH;

3) B mo3HaBaTeNbHOW (KOTHUTUBHOMW, MHTEIUICKTYaIbHON) chepe — yMEHHE YIpPaBIsATh
CBOEH MMO3HABATEILHON NEITEILHOCTDIO.

Cd)OpMVIpOBaHHOCTb Y yvauwmxca 6a30BbIX Ka4eCTB JIMYHOCTU MO HanpaB/1eHnAM
1. nanVIOTI/IL-IECKOI'O BOCNMUTAHMA - LLEHHOCTHOIO OTHOWEHUAK OTe4eCTBEHHOMY KYJ/IbTYPHOMY, UCTO-

pn4eckomy “ HaydYHoOmy Hacneguo, NOHMMAHUA 3HAYeHUA _——— (YKBSbIBaeTCH HaMMeHOBaHME)
HayK1 B XXN3HU COBpPeEMEHHOTIO O6LI.I,€CTBa, cnocobHocTH BNageTb ,D,OCTOBepHOVI MHdJOpMaLLMEVI O ne-
pPenoBbIX AOCTUXKEHUNAX U OTKPbLITUAX MMpOBOl\;l M OTeYecTBEHHOM _— (YKa3bIBaeTCF| HanmMeHOBa-

HUWe), 3aUHTEePecoBaHHOCTM B HayYHbIX 3HaHUAX 06 ycTpoicTBe Mmupa n obLLecTBa;

2. TparkAaHCKOro BOCMMUTaHMA U HPABCTBEHHOIO BOCMUTAHUA AEeTell Ha OCHOBE POCCUMCKUX TPagMLLU-
OHHbIX LeHHOCTel - MpeacTaB/eHUA O COLMabHbIX HOPMaxX U NpaBuaax MEXAUYHOCTHbIX OTHOLLEe-
HUWB KOJIIEKTMBE, TOTOBHOCTW K Pa3HOO6pPa3HOM COBMECTHOM AeATEe/IbHOCTU NMPU BbINOJHEHUN yYeb-



HbIX, NO3HABaTe/IbHbIX 33434, BbINOJHEHUM SKCMEPUMEHTOB, CO34aHUN y4ebHbIX MPOEKTOB, CTpem/le-
HWA K B3aMMOMOHMMAHMIO U B3aMMONOMOLLM B MpoLLecce 3TOM y4ebHOM AeATeNbHOCTU; rOTOBHOCTU
OL,eHMBATb CBOE NnoBegeHNe M MOCTYMKU CBOWMX TOBAPULLEN. C MO3ULMM HPABCTBEHHbIX U MPABOBbIX
HOPM C Y4ETOM OCO3HAHMA NOCNEeACTBUIN NOCTYMKOB;
5. Monynapu3aunm Hay4HbIX 3HaHUI cpean aetei (LeHHOCTM HayYHOro nosHaHMA) MnpoBo33peHye-
CKMX MpeacTaB/eHUi COOTBETCTBYIOWMX COBPEMEHHOMY YPOBHIO Pa3sBUTUA HAYKM U COCTaBASIOLLUX
OCHOBY A/19 MOHMMAHUA CYLWHOCTU HAyYHOW KAapTWHbI MUPa; NPeACTaBieHMIA 06 OCHOBHbIX 3aKOHO-
MEpPHOCTAX Pa3BUTUA NPUPOAbI, B3aMMOCBA3AX YeN0OBEKA C MPUPOAHONM Cpesol, O poan npegmeTta B
NMO3HaHUW 3TUX 3aKOHOMEPHOCTEN; NO3HABATE/IbHbIX MOTMBOB, HaNpPaBAEHHbIX Ha MNOAyYEeHNE HOBbIX
3HaHMI No nNpeameTy, HeobxoaMMbIX AnA 06bACHEHUA HabtogaeMbIX NPOLECCOB U ABNEHUIN; NO3Ha-
BaTe/NbHON U MHOOPMALMOHHOW KyAbTypbl, B TOM YUC/IE€ HAaBbIKOB CaMOCTOATENbHOM paboTbl ¢ y4eb-
HbIMMW TEKCTaMM, CMPaABOYHOW AUTEPATYPOM, AOCTYNHbIMU TEXHWUYECKMMU CpeacTBamn MHbOpMaLm-
OHHbIX TEXHONOMMN; UHTEpPeca K 0by4YeHUI0 U NO3HaHWUI, Nto603HATENBHOCTHU, FOTOBHOCTM M — CMO-
cobHOCTU K camoobpa3oBaHULO, UCCNe0BaTeNbCKON AeATENIbHOCTM, K 0CO3HaHHOMY Bblbopy Hanpas-
JIEHHOCTW N YPOBHSA 00y4eHns B AasibHenLWem;
6. dM3MyecKoro BocnmMTaHMA U GOPMMUPOBAHUA KybTypbl 340P0B’A - OCO3HAHMA LLEHHOCTM XKU3HW, OT-
BETCTBEHHOIO OTHOLIEHUAK CBOEMY 3[40POBbIO, YCTAHOBKM Ha 340POBbIA 06pa3 MU3HWU, OCO3HAHUSA
NoCNeACTBUIA U HENPUATUA BPedHbIX MPUBbIYEK, HE0OX0AMMOCTM cobNoAeHUA NpaBu 6e3onacHoCTM
B ObITY U peasibHOM KU3HU;
7. TpypoBoro BocnMTaHMA M NpodeccMoHasbHOrO camoonpeseneHua KOMMYHUKATUBHOM Kome-
TEHTHOCTM B OOLLECTBEHHO NONE3HOM, y4ebHOMCCIeA0BaTEIbCKON, TBOPUYECKOM U APYrMX BUAAX AenA-
Te/NIbHOCTU; MHTepeca K NPaKTUYECKOMY M3yYeHUIo Npodeccuii 1 Tpyaa pasMYHOro poaa, B TOM YMUC-
Jle Ha OCHOBE MPUMEHEHUA NpeaMeTHbIX 3HaHWIM, 0CO3HAaHHOIO BbibOpa UHAUBUAYANbHOW TPAEKTO-
pun npoaoskeHna obpas3oBaHUA € YY4ETOM JIMYHOCTHBIX MHTEPECOB M CMOCOBHOCTM K NpeameTy, 06-
LLLeCTBEHHbIX MHTEPECOB U NOTPebHOCTEN;
8. JKONOIMYECKOro BOCMMUTAHUA 3KOJIOTMYECKU LLeN1eco0bpPasHOro OTHOLEHUAK NPUpPoAe Kak UCTOY-
HUKY *KM3HM Ha 3emne, OcCHOBe eé CyLLecTBOBAaHMA, NOHMMAHUSA LLEHHOCTU 340poBoro 1 6esonacHoro
06pasa KU3HWU, OTBETCTBEHHOIO OTHOLLEHUA K COBCTBEHHOMY GU3NYECKOMY M NCUXMYECKOMY 340pO0-
Bbt0, OCO3HaAHWSA LEHHOCTUN cobntoaeHna npasmn 6e3onacHoro noseaeHus npu paboTe ¢ BelecTBamu,
a TaKXKe B CUTyauMsaX, YrpoXKaloLmUX 3400P0OBbI0 U XKU3HWU N0LEN; CNOCOBHOCTU MPUMEHATL 3HAHUS,
nosy4aemble Npu U3ydyeHuu nNpeameTa, 414 peleHns 3a4a4, CBA3aHHbIX C OKpYXKaloLlel NpupoaHo
CpeaoW, NOBbILWEHUA YPOBHA 3KOIOrMYECKOMN KybTYpbl, OCO3HAaHMA F06aNbHOro XxapaKkTepa 3Ko10ru-
Yyeckux npobaem n NyTen UX peleHma NoCcpPeacTBOM METOL0B NPeaMeTa; — 3KOJI0rMYEeCKOro Mblll-
JIeHVUA, YMEHUA PYKOBOACTBOBATLCA MM B MO3HaBaTe/bHON, KOMMYHUKATUBHOM N COLMANbHOM MpaK-
TUKe.

MeTtanpegMEeTHBIMU pe3yJbTaTaMi OCBOEHUS BBIMYCKHUKAMM CpPEIHEN MOJHOM oOmieit

IIKOJIBI TPOTPaMMBI 110 XMMUU SIBJISFOTCS:

1) ucnonp30BaHNE YMEHHIM M HAaBBHIKOB PA3IMYHBIX BUIOB MO3HABATENHHOU AESITENHHO-
CTU, NPUMCHCHUN OCHOBHBIX MCTOAOB IO3HAHUSA (CI/ICTGMHO-I/IH(l)OpMaHI/IOHHBIfl aHaJIu3, MOJ¢E-
JUPOBAHUE) JIJIST U3YUCHUS PA3ITUUYHBIX CTOPOH OKPYKAIOIIEH TeUCTBUTEIHHOCTH,

2) UCTOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaAJbHBIX OTepanuii: GopMyInpoBaHUEe TUTIOTES,
aHaJdM3 ¥ CHUHTE3, CpaBHEHHWE, O00OIIEHNWEe, CHUCTeMATH3allvs, BBISBICHUE MPUIMHHO-
CIICICTBCHHEIX CBS3CH, IIONCK aHAJIOT'OB;

3) yMeHue TeHepHpOBaTh UJIEH U OMPEICNATh CPEACTBA, HEOOXOIUMBIE I UX pealu3a-
11H;

4) yMeHue OMpeeNaTh eTu U 3aJlayd JAeITeITbHOCTH, BEIOMpATh CPEICTBA peallU3alliu
OCJIM U IPUMCHATDb UX Ha MPAKTHKE;

5) ucnonp30BaHUE Pa3IMYHBIX HUCTOUYHUKOB JUISl TIOJYyYEHUS] XMMHUYECKON MH(popManuuy,
IMOHUMAHHEC 3aBUCHUMOCTH COACPKAHUA U q)OpMI)I MMpEaACTaBICHUA I/IH(l)OpMaI_II/II/I oT ueneﬁ KOM-
MYHUKalIMW U agpecaTa.



B ob6mactu npeamMeTHBIX pe3ysbTaToB 00pa30BaTeIbHOE YUPEKACHUE 00IIero oopa3oBa-
HUS IPEJOCTABIISET YYCHUKY BO3MOKHOCTh Ha CTYIMEHHU CpeAHero (IOJHOro) odiiero odopa3opa-
HUS TIPH
U3YyYEHUH XUMUU HAYYUTHCS:

A) Ha 6a30BOM YpOBHE B IT0O3HABATEIBHOMN cdepe:

1) naBaTh onpeneneHust U3y4eHHBIX TOHATUM;

2) onMchIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSITEILHO ITPOBEACHHBIE SKCIICPUMEHTBI, UC-
H0JIb3Ys JUIs1 3TOTO €CTECTBEHHBIN (PYyCCKUM, pOJHOMN) A3BIK U SI3bIK XMMHUU;

3) omuchiBaTh M pa3iinyaTh MU3yYEHHbIE KJIACChI HEOPraHWYECKMX M OPraHMYECKUX CO-
€/IMHEHWH, XUMUYECKHE PEaKIiH;

4) xnaccu(puIpoBaTh U3yYCHHbIE OOBEKTHI U SIBICHUS;

5) HabmOaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MMPOBOAUMBIEC OIBITHI, XUMHUYECKHE
peaKIyu, MPOTEKAOIIIE B IPUPOJIE U B OBITY;

6) nenaTb BBIBOABI U YMO3AKJIIOYEHUs U3 HAOIIONEHUH, N3yYEHHBIX XUMHUYECKHX 3aKO-
HOMEpPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEILECTB 10 aHAJOIMU CO CBOMCTBaMU
U3yYCHHBIX;

7) CTpYKTYypUpOBaTh U3Y4YE€HHBIH MaTepua;

8) MHTEPIIPETUPOBATH XUMUUYECKYIO HH(POPMALIUIO, TIOIYIEHHYIO U3 JPYTUX UCTOYHHUKOB;

9) onuchIBaTh CTPOCHHE ATOMOB 31eMEHTOB [—IV mepuonoB ¢ MCIOIB30BAHUEM JJICK-
TPOHHBIX KOH(PHUTypaIHii aTOMOB;

10) MomenupoBaTh CTPOCHUE MPOCTEHIINUX MOJIEKYJ HEOPTraHWYECKUX U OPraHUYECKUX
BEIIIECTB, KPUCTAJIIOB; B IIEHHOCTHO-OPUEHTALIMOHHON cdepe: aHaIu3UpoBaTh U OLICHUBATh I10-
CJIEAICTBUS JJIS1 OKpY)KAoIlel cpelibl OBITOBOM M NPOU3BOACTBEHHOMN JEATEIBHOCTH YeJIOBEKa,
CBSI3aHHOM C repepaboTKOMN BEIECTB.

b) na yrnybneHHom ypoBHe:

1) naBaTh onpeneneHust U3y4eHHBIX MTOHITUM;

2) omHCHIBaTh JEMOHCTPAIIMOHHBIE M CAMOCTOSTENIFHO MTPOBEACHHBIE SKCIIEPUMEHTBI, HC-
MOJIb3YS AJIs1 TOTO €CTECTBEHHBIN (PYCCKUI, POJIHOM) SA3bIK U S3bIK XUMHH;

3) 0OBACHATH CTPOEHUE U CBOICTBA M3YyYEHHBIX KJIACCOB HEOPraHMYECKUX U OpraHuye-
CKHMX COCIIMHEHWH;

4) xnaccupuIpoBaTh U3yYEHHbIE OOBEKTHI U SIBICHUS;

5) HabmOaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MPOBOANMBIE ONBITHI, XUMUYECKHE
peaKIMHy, MPOTEKAIOLINe B IPUPOJE U B OBITY;

6) uccaenoBaTh CBOWCTBA HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB, ONPEAETATh UX
MPUHA]JIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUH;

7) 0000maTh 3HaHUS U JieJaTh 0OOCHOBAaHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSIX M3MEHEHUS
CBOMCTB BEIIECTB;

8) cTpyKTypHpOBaTh yueOHYIO HH(POPMAIIHUIO;

9) uHTEpIpeTUpOBaTh UHPOPMALIUIO, MOIYYECHHYIO U3 JPYTUX HCTOYHHMKOB, OIICHUBATH
€€ Hay4YHYIO JOCTOBEPHOCTb;

10) OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHHsI XMMHUYECKHX PpEaKIHid, MPOTrHO3MPOBATH
BO3MOXKHOCTh UX MPOTEKAHHsI Ha OCHOBE 3HAHUI O CTPOCHUU BELIECTBA M 3aKOHOB TEPMOJIMHA-
MUKH;

11) 0OBSICHATH CTpO€HUE aTOMOB yeMeHTOB [—IV meproaa ¢ MCMIoONb30BaHUEM AJIEK-
TPOHHBIX KOH(PHUTYpaIHii aTOMOB;



12) MomenupoBaTh CTPOSHUE MPOCTEUINNX MOJICKYJ HEOPTaHUYECKUX M OPraHHMYECKUX
BELIECTB, KPUCTAILJIOB;

13) mpoBOAUTH pacueTsl IO XUMUYECKUM (POPMYIIaM U YpaBHEHHSIM;

14) xapakTepu30BaTh U3y4YE€HHbIE TEOPUU;

15) camocrosiTenbHO NOOBIBaTH HOBOE ISl ce0si XMMHUYECKOE 3HAHUE, MCIIONB3YS IS
9TOr0 JOCTYIHBIE UCTOUHUKH MH(OpPMALMU; B LIEHHOCTHO-OPUEHTAMOHHON cdepe: MPOrHo3u-
pOBaTh, aHAJIM3UPOBATh U OLCHUBATh MTOCIEACTBUSA Ui OKpYXKaroleil cpeibl ObITOBOI U POM3-
BOJICTBEHHOH JI€ATEILHOCTH Y€JIOBEKA, CBA3aHHON C MepepaboTKON BEIIECTB;

16) camMoCTOSATENILHO TITAHUPOBATH M MPOBOJUTH XMMUYECKUI IKCIIEPUMEHT, COOIIOIast
npaBuia 6e30macHoi paboTHI C BeIeCTBaMU U Ja00paTOPHBIM 000pyI0BaHHEM;

17) oka3bIBaTh MEPBYIO MOMOIIb PU OTPABICHUAX, OXKOTaX U APYrHX TpaBMax, CBsI3aH-
HBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

Conepsxkanue pa3jesioB U TeM Y4eOHOIo Kypca
10 kaacce (3 4 B Heznesnto, Beero 105 4, u3 HUX 6 4—pe3epBHOE BpeMs)

Tema 1. [loBTOpeHue u yriayoJenue 3Hanuii (184)

ATOMHO-MOJIEKYJIIpHOE y4yeHHe. BeriecTBa MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS.
KauecTBeHHBI M KOJIMYECTBEHHBIM COCTaB BellecTBAa. MoJIipHAas U OTHOCUTEIbHAs MOJIEKY-
JsIpHAas Macchl BelecTBa. MosbHast 10J1 U MaccoBasi J0J1s JIEMEHTA B BEILIECTBE.

Crtpoenue atoma. ATomHas opOutanb. [IpaBuia 3anoaHeHHs 3JIEKTPOHAMU aTOMHBIX OpOuTa-
nel. BanentHsie 35ekTpoHsbl. [lepuognyeckuii 3akoH. @opMyaMpoBKa 3aKOHA B CBETE COBpE-
MEHHBIX PEJICTABIICHUN O CTPOEHUHU aToMa. MI3MeHeHne CBOMCTB 3JIEMEHTOB U UX COCANHEHUIN
B [IEpUOJAX U rpyIIax.

XuMHUEcKasi CBSA3b. DNEKTPOOTPULATEIbHOCTh. Buabl xuMnueckoi cBsa3u. MonHas cBs3b. Ko-
BaJICHTHAs HEMOJIApHAs M MojsipHas cBs3b. OOMEHHBIM U JJOHOPHO-aKUIENTOPHBI MEXaHHU3M
00pa3oBaHUs KOBAJICHTHOUW MOJSPHOM cBsi3u. ['eomeTpuss MoyieKynbl. MeTaminyeckas CBA3b.
BonoponHast cBs3b. ArperaTHble COCTOSIHUSI BEIECTBA. T[HIIbI KPUCTAJUIMYECKUX PELIETOK:
aTOMHasi, MOJIEKYJISIpHasi, MOHHAs, METAJNTNYECKas.

Pacuersl no popmynam u ypaBHeHusIM peakuuid. ['a3oBble 3akoHbl. YpaBHeHue Knaiinepona—
MeneneeBa. 3akoH ABOraapo. 3aKkoH 00bEMHBIX OTHOIIEHHH. OTHOCUTENbHAs TUIOTHOCTD Ta-
30B.

Knaccudukanus XUMHUYECKUX PEaKIUi MO pa3NuyHbBIM MpU3HAKAM CpaBHEHUS. M3MeHeHue
CTENIEHH OKHUCIICHUS 3JIEMEHTOB B COeAMHEHMSIX. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
Oxucnenue u BoccraHoBiaeHne. OKUCIUTETN U BOCCTAHOBUTENU. MeTO/T 3JIEKTPOHHOTO OanaH-
ca. [lepmaHranat xKanusi Kak OKUCIUTENb.

BaxHeiilie Kiaccbl HEOPraHUYECKUX BellecTB. ['eHeTnyeckas CBs3b MEXAY KilacCaMH HEOp-
raHWYECKUX coenuHeHni. Peakiiuu nonnoro oomena. ['maponus. pH cpensr.

PactBopsl. CriocoObI BhIpaXKeHUSI KOJIMYECTBEHHOI'O COCTAaBa pacTBOpa: MaccoBas Jois (Ipo-
LIEHTHAasl KOHILIEHTpalusi), MoJsipHast KoHueHTpauus. Komnounnsie pactBopsl. Ddpdext Tunna-
ns. Koarynsauusa. Cunepesuc. KomiekcHele coennHeHus. CoctaB KOMIUIEKCHOIO MOHA: KOM-
rieKkcoodpazoBarenb, Juranasl. KoopaunamnuonHnoe yucio. HoMeHkaTypa KOMIUIEKCHBIX CO-
€IMHEHU .

JdemoHcTpaumu.

1. OOpa3s1bl BEIIECTB MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.

2. Bosronka nona.

3. Onpenenenne KUCIOTHOCTH CPEbI IPU TTOMOIIY UHANKATOPOB.

4. Opdext Tunnans.

5. O0pa3oBaHuEe KOMIUIEKCHBIX CO€AMHEHUH MEePEeXO0HBIX METALIOB.

JlaGopaTopHbIe ONbITHI.



1. Peakiinu noHHOro ooMeHa.

2. CBoiicTBa KOJIJIOMIHBIX PaCTBOPOB.

3. 'maponus conen.

4. IlomydyeHue U CBOMCTBA KOMIUIEKCHBIX COSAMHEHUH.
KonTpoasnas padora Nel o teMe «OCHOBBI XUMHUN.

Tema 2. OcHOBHbIE MOHSATHS Oprannyeckoii xumum (134)

[Tpenmer opranndeckoit xuMuu. OcoOOEHHOCTH OpPraHMYECKUX BEHIECTB. 3HAYEHUE OpraHuye-
ckoil xumuu. [IpyunHBl MHOrOOOpa3us OPraHMYECKUX BEIECTB. YTJIEPOJIHBINA CKEJIET, ero Tu-
OBl [UKJIMYECKUE, auKindeckre. KapOouukinueckine u reTepoluKiInyeckiue CKeaeTbl. Buapl
CBA3CH B MOJIEKYJIaX OPraHMYECKHUX BELIECTB: OJWHAPHbIC, JBOWHBIEC, TPOWHBIE. M3MeHEHME
SHEPrUM CBS3EH MEXAYy aTOMaMH YIJiepoJa IpU YBEIUUYEHUU KPaTHOCTH cBs3u. HackllieHHbIe
Y HCHACBIIICHHBIE COCIMHEHUS.

DNEKTPOHHOE CTPOCHUE M XMMHYECKHE CBSI3HM aToma yrieponaa. [ mOpuamszanust opOuTaiei, ee
TUIBI IS OPFaHMYECKUX coenuHenuit: sp3, sp?, sp. O6pasoBaHue G- U T-CBA3ell B MOIEKyIax
OPraHUYEeCKUX COCTUHECHUM.

OcHOBHBIE TOJIOKEHUSI CTPYKTYPHOU TEOPUH OPTaHUYECKUX COCAMHEHUN. XUMUYECKOE CTPOE-
Hue. CtpykrypHas Gopmyna. CTpyKTypHas ¥ MPOCTpaHCTBEHHAs n3oMmepus. M3omepus yrie-
ponHoro ckenera. M3omepus nonoxenus. MexknaccoBas u3oMepus. Buabl n1pocTpaHCTBEH-
HOM m3oMmepuu. OnTuueckas nzomepus. ONTHUECKUE aHTUIOAbl. XUPaTbHOCTh. XHUpaAIbHbIE U
axXHpabHbIE MOJIEKYJIBI.

I'eomerpuueckas usomepus (yuc-, mpanc-uzomepusi). I'omonorus. I'omonoru. 'omonoruue-
CKasl pa3HOCTb. | 'OMOJIOrnYeCKUE PSABI.

OnexTpoHHbIe dPdexTsl. CriocoObl 3amuceil peaknuii B oprannyeckoi xumun. Cxema u ypas-
HEHMe. YCcIoBUA IpoBeaeHus peakuuil. Kiaccudukanus peakuuii OpraHu4ecKux BELECTB I10
CTPYKTYpPHOMY MpHU3HAKY: 3aMElIeHHE, NPUCOEINHEHUE, OTIIEIUIeHHe. MexaHUu3Mbl peaKiuil.
Crioco0bI pa3pbiBa CBsI3U yriepoA-yriaepos. CBoOOHbIE paJuKaibl, HyKI€O(QHIbl U JIEKTPO-
bubL.

Knaccugukarus opraHuueckux BelecTB U peakiii. OCHOBHBIE KJIACCHI OPIraHUYECKUX COE/IU-
HeHuil. Knaccudukanus opraHMuecKkux COEIMHEHUH MO (YHKIHMOHAIBHBIM TpymmaM. DJeK-
TPOHHOE CTPOEHUE OPraHMYECKHUX BELECTB. B3auMHOe BIMsIHME aTOMOB U Ipynin aToMoB. MH-
JTYKTUBHBIA U Me30MepHbIN 3 dexTrl. [IpeacraBnenue o pesonance. Homenknarypa opranu-
YEeCKUX BeIIeCTB. MexayHapoaHas (CUCTeMaTHdecKas) HOMEHKJIAaTypa OpraHWYeCKHX Be-
IIECTB, €¢ NMpUHIUNBL. PanmonanbHas HOMeHKIaTypa. OKHUCIEHUE U BOCCTAHOBJIEHUE B Opra-
HUYECKON XUMUH.

JemoncTpanuu. 1. Moaenu opraHn4eckux MOJIEKYI.

Tema 3. YrueBogopoasbl (25 u)

A 1 x a H bl. CTpoeHue Mosiekybl MeTaHa. [Tonstre o koHpopmanusax. O61mas xapaKTepucTH-
Ka Kyiacca, (pu3nuecKkue U XMMUYECKHE CBOMCTBA (TOpPEHHE, KaTAIMTHYECKOE OKHUCIICHUE, Tajo-
TeHUPOBAaHUE, HUTPOBAaHUE, KPEKHHT, MUPOJIN3). MeXaHU3M PeaklUu XJIOPUPOBAHUS METaHA.
Ankanbl B npuposie. CUHTETHYECKHE CIOCOObI MOMyYyeHUsl alKkaHOB. MeTobl Mony4yeHus an-
KaHOB M3 aJIKWJITAlOreHu10B (peakius Biopua), nekapOoKCHINpOBaHHEM COJIeH KapOOHOBBIX
KHCJIOT | DJIEKTPOJIM30M PAaCTBOPOB COJIel KapOOHOBBIX KUCIIOT. [[puMeHeHNe aTKaHOB.

I[lu xnoankaH bl O0mmas XxapakTepucTuka Kiacca, pu3ndeckue cBoMcTBa. Buabl nzome-
pun. HampsokeHHble U HEHANpsKEHHbIE HUKIIbl. XUMUYECKHEe CBOMCTBA IMKJIONpoIiaHa (rope-
HUE, TUAPUPOBAHKE, IPUCOEINHEHHE TaJOr€HOB, T'aJIOT€HOBOIOPOIOB, BOJbI) U IIUKJIOreKCaHa
(ropenne, XJIOpupoBaHHe, HUTpoBaHKe). [lonydeHrne NUKIOATKAaHOB U3 AJIKAHOB W JMTaJIOTe-
HaJIKaHOB.

A 1 x e H bl. OOmas xapaktepuctuka kiacca. CTpoeHHe MOJEKYJbl dTHieHa. dusnueckue
CBOMCTBa alKeHOB. ['eomeTpuueckas U30MepHus alKeHOB. XMMHUYECKHE CBOWCTBA alKeHOB. Pe-
AKIIMU IPUCOCIUHEHUS 10 KpaTHOI\/’I CBA3HU — TUAPUPOBAHUC, TAIOTCHUPOBAHUEC, THAPOTaIore-



HUpoBaHue, ruapatanus. [IpaBuno MapkoBHHKOBa U €ro OOBSCHEHUE C TOUKH 3PEHUS DJIEK-
TPOHHOU Teopuu. B3anmmojeiicTBre alkeHOB ¢ OPOMOM U XJIOPOM B Ta30BOM (a3e WU Ha CBe-
Ty. OKHCJIeHHEe aJIKeHOB (TOpeHue, OKUCICHHE KUCIOPOJOM B MPUCYTCTBUM XJIOpUJA Majlia-
s, oA AecTBUeM cepeldpa, OKUCIIEHNE TOpSAYUM MOJAKUCIEHHBIM pacCTBOPOM II€pMaHraHaTa
Kanmusi, okucienue no Baruepy). [lonumepusanus. [lonydyeHre alkeHOB U3 ajlKaHOB, aJlKWIIra-
JIOTEHU/I0B U IUTAJIOT€HaJIKaHOoB. [I[puMeHeHue 3TuieHa 1 NponuieHa.

A 1k anaue H bl Knaccudukanusi 1ueHoBBIX yriaeBo1opoaoB. ConpskeHHble nueHbl. Ou3u-
YECKHUE W XMMHUYECKHEe CBOMCTBA JUBUHMIIA U u3omnpeHa. 1,2- u 1,4-npucoenunenue. [lomume-
puzanusi. Kayuyku. Bynkanusanus kayuykoB. Pe3una u s6ouut. Cunres Oyranuena u3 Oyrana
Y 3TAHOJIA.

A 1 k u H bl. O61mas xapakrepuctuka. CTpoeHre MOJEKyIbl aneTuieHa. Guznyeckrue U XuMu-
YEeCKHE CBOMCTBA @JIKMHOB. Peakiuu MpUCOEAMHEHUs TaJOre€HOB, TaJOr€HOBOAOPOIOB, BOJBI.
I'uppupoBanue. Tpumepuszanus u quMepusanus auetuieHa. KucioTHbsle cBOWCTBA aJIKHUHOB C
KOHIIEBOM TPOMHOM CBs3bI0. AnleTWinabl. OKUCICHUE AIKWHOB PACTBOPOM MEpMaHraHara Ka-
musi. [Ipumenenne anerwiena. KapOuaHelii MeToj monydeHus aneTwieHa. [luponus merana.
CuHTE3 aJKUHOB AJIKUJIMPOBAHUEM alleTUIIUIOB.

A p e H bl [lonstue 06 apomaruunoctu. [IpaBuno Xrokkensa. beHzon — cTpoeHue MOJIeKyIbl,
¢uznueckue cpoictBa. ['omonornueckuit psy Oenzona. M3zomepus nusamenieHHbIX O€H30J10B
Ha IpUMepe KCUiooB. Peakiuu 3aMeriennst B O€H30JIbHOM sijipe (TaJoreHUpoBaHUE, HUTPOBa-
HUE, ATKWIMpoBaHue). Peakun npucoennueHns K 6eH301y (THAPHUPOBAHKE, XJIOPHPOBAHNE HA
cBeTy). OcoOeHHOCTH XUMHUH alaKuiIOeH30510B. [IpaBuna opueHTalun 3aMecTUTeNe B peaKiu-
aX 3amelleHus. bpomupoBanue u HUTpoBaHUE Toiryosa. OKHCIEHUE aNKUIOEH30JI0B pacTBO-
pOM TepMaHraHata Kanus. ['amoreHupoBanue ankuioeH30710B B 00KOBYIO 1emnb. Peakuus Brop-
na—®PuUTTUra Kak METoJ| CUHTe3a alKmIOeH30510B. CTUPOJ Kak MpUMEp HENPEJEIbHOIO apo-
MaTUYECKOI'0 COEAMHEHUSI.

[lpupOTHBEUCTOYHUKHUYTIEBOIODPO A0 B. [IpupoaHbliit 1 MOMyTHBIH HEPTIHBIE
ra3bl, IX COCTaB, UCHolb30BaHue. HedTh kak cMmech yrieBoaopoaoB. [lepBuuHas u BTopudHas
nepepabotka HepTU. Pudopmunr. KameHHbIH yronb.
'eHeTHUYEeCKASICBA3ZbBMEXKAYPA3IUUYHBIMUKIACCAaMUYTIE€BOJOPO
o B. KauecTBeHHbIE peakI[ui Ha HEMpeieIbHbIE YIIIEBOJOPO/IbI.
'anoreHOoNpoOU3BOAHBIEYTIIEBOOPO A0 B. Peakunu 3amenieHus rajloreHa Ha
TUAPOKCUII, HUTPOTPYMIly, IUaHorpymnmy. JlelicTBMe Ha Trallor€HIIPOU3BOJIHBIE BOJHOTO H
CIHMPTOBOTO pacTBopa mienour. CpaBHEHUE PEAKLMOHHOM CIOCOOHOCTH alKWi-, BUHMI-, (e-
HWI- U OeH3WIragoreHu10B. Vcnonp30BaHne rajloreH Npou3BOIHbBIX B ObITY, TEXHUKE U B CUH-
te3e. [lonaTre 0 MarHuiopraHu4ecKux coeuHeHusX. [lonydenune alkaHOB BOCCTaHOBJIEHHEM
MOJIaJIKaHOB MOJI0BOJOPOJOM. Maznutiopeanuieckue coeOuHeHus..

JleMoHCTpAaLUK.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, STUJIEHA, alleTUIICHA.

3. OTHoOlIEHHE MeTaHa, TUJIEHa, alleTUieHa U OeH30Jla K pacTBOpaM IepMaHraHara Kajlusi U
OpoMHOIi BofE.

4. OkucieHue Toayosa pacCTBOPOM MEpPMaHTaHaTa KaJlusl.

5. llonyyeHue STUIICHA peakluel AeTUApaTAIlii dTaHOJA, alleTHIIeHa —THAPOIU30M KapOuaa
KaJIBITHSL.

6. IlonyueHue cTupona AeNOIUMEPU3aLUEH OTUCTUPOIIA U UCTIBITAHUE €r0 OTHOUIEHUS K pac-
TBOpPY Me€pMaHraHara Kajusl.

JlabopaTropHblie onbITbl. CocTaBIeHNE MOICNIEN MOJIEKYIT allkaHOB. B3anmoielicTBie alkaHOB
¢ 6pomom. CocTaBiieHHE MOJIeTIEH MOJIEKYJT HEMPEAeIbHBIX COSTUHEHUH.

IIpakTuyeckas pa6ora Ne 1. CocraBineHue Mojielield MOJIEKYJT YIJIEBOJOPOIOB.
IIpakTuyeckasi padora Ne 2. [lonydyeHne TUIEHA U OTIBITHI C HAM.

KontpoabsHnas padora Ne 2 o teme «YTaeBOAOPOIBI».



Tema 4. Kuciopoacoaep:kamue opranudeckue coexunenus (194)

C nu p T 5. HomeHnknarypa u usomepusi cnuptoB. Tokcudyeckoe IEHCTBUE HA OpraHU3M MeTa-
HOJla U 3TaHoia. PU3MUECKUe CBOMCTBA MpPENEeNbHBIX OJHOATOMHBIX CIMPTOB. XHUMHUYECKHE
CBOICTBa CIMPTOB (KUCIIOTHBIE CBOMICTBA, peakLUMU 3aMELIECHUS TMIPOKCUIBHOW IpyNIbl Ha
rajloreH, MeKMOJIEKYJISIpPHAs M BHYTPUMOJIEKYJIApHAs JeruipaTanns, OKUCIEHUE, PEakluu yr-
JEBOJAOPOAHOTO paguKana). AJIKOroyuaTsl. [ uaponus, ankuiaupoBanue (CUHTE3 MPOCTHIX d(Pu-
poB 1o BumibsmMcony). [IpombllieHHBI CHHTE3 MeTaHOJa. MHOTOAaTOMHBIC CIHPTHI. ITH-
JICHTJIMKOJb M TJIMIEPUH, UX (GU3NUECKUe U XUMUYecKrue cBoicTBa. CHHTE3 JHOKCaHA U3 DTH-
JEHIIMKONA. TOKCHYHOCTh 3THIIEHIIMKOMA. KauecTBeHHas peaklusi Ha MHOTOATOMHBIE CIIUP-
ThI. [IpocThie 3pupbl Kak H30MEpHI NPEACTbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE UX (PHU3H-
YECKMX U XMMHUYECKUX CBOWCTB CO CHMpTaMH. Peakuus paciieruieHus NpocThiX 3(PUPOB HO0-
BOJIOPOJIOM.

@ e H o 1 bl. HomenkiiaTypa u nuzomepusi. BzaumHoe BiusiHUE IpyIiil aTOMOB Ha npumepe ¢e-
HoJja. du3nueckre U XMMUYECKHE CBOMCTBA (heHoIa M Kpe3oioB. KucnorHeie cBoiicTBa ¢eHo-
JIOB B CpPaBHEHMHU €O cnupTaMu. Peakiuu 3amenieHus B O€H30JIbHOM KoJiblie (IajoreHnpoBa-
Hue, HuTpoBanue). Okucienue ¢penonoB. KauecTBennbie peakiuu Ha GeHon. [Ipumenenue de-
HOJIA.

KapOoHuUIBHBI€COECIHHEH U 1. DIEKTPOHHOE CTPOSCHNE KapOOHUIHLHOM TPYIIIEI.
Anbreruasl 1 KeToHbl. @uU3nuecKkue cBoiicTBa Gpopmalbaeruia, alueTanbaeruia, aneTosa. /1o-
HAMUEe O Kemo-eHOIbHOU Maymomepuy KapoOOHUIbHblX coeduneHul. Peakiiuy npucoeuHeHMs!
BO/JIbl, CIIUPTOB, LIMAHOBOAOPOAA U ruapocyabpuTa HaTpus. CpaBHEHHE pEaKIIMOHHON Croco0-
HOCTH aJIbJAECTUAOB U KETOHOB B PEAKIMAX NMPUCOECTUHEHUs. Peakiuu 3amerieHys aroMmoB BO-
JI0poJia TIpU 0-YIJIEpOHOM aToMe Ha ranoreH. [lonmumepusanus ¢popmaibieruaa u aleraib/e-
ruga. Cunmes cnupmos 83aumooelicmauem KapOoHUIbHbIX coeOuHeHul ¢ peakmueom I punvs-
pa. Okucnenne KapOOHUJIbHBIX coelnHeHUH. CpaBHEHHE OKUCIIEHHS aJIbJETH/I0B U KETOHOB.
BoccranoBnenue kapOOHUIIBHBIX COEAMHEHUN B cMpThl. KadecTBeHHbIE peakluu Ha albje-
THJIHYIO Tpymiy. Peakyuu anb0onbHo-KpomoHosot koHoencayuu. OcoO0eHHOCTH (hopMaibie-
ruja. Peakuusa popmanpaeruna ¢ penomnom.

KapOGoHOBBI€KHCIIOT b DIEKTPOHHOE CTPOEHUE KapOOKCUIbHOI rpynmnbl. ['oMmonoru-
YECKUH sl IpeebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. PU3nNUecKre cBOWCTBA KapoOo-
HOBBIX KHCJIOT Ha IIPUMEPE MYPaBbUHOM, YKCYCHOM, TPONTMOHOBOM, NAJIBMUTUHOBOW U CTEapH-
HOBOW KHCIIOT. XMMUYECKHE CBOWCTBA KApOOHOBBIX KUCIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE
OKPAaCKH MHAMKATOPOB, PEAKIIMH C aKTUBHBIMHM METAJIIAMH, OCHOBHBIMU OKCHJaMH, OCHOBaHU-
AMHU, coiisiMuU). VI3MeHeHue cuiibl KapOOHOBBIX KHCJIOT IMPU BBEIEHUU JOHOPHBIX M aKLENTOp-
HBIX 3amecTuTened. B3anMoneiictBue kapOOHOBBIX KHCIOT CO CHUpTaMH (peakuus 3tepudu-
karuu). ['anoreHupoBaHre KapOOHOBBIX KUCIOT B OOKOBYIO 1emb. OCOOEHHOCTH MYpaBbUHOM
KUCIOTHl. BaxkHeline npeacTaBuTeNn Kiacca KapOOHOBBIX KUCIIOT U UX NpuMeHeHue. [lomy-
YeHHe MYpPaBbUHOHN U YKCYCHOM KHCJIOT B IPOMBIIUIEHHOCTH. Bpiciine kapOOHOBbIE KUCIIOTHI.
[IlaBeneBass KHUCIOTa KakK IMpeJCTaBUTENb JUKapOOHOBBIX KUCIOT. IlpencraBieHue o Hempe-
JENbHBIX U apOMaTH4eCKuX KuciaoTax. OCOOEHHOCTH MX CTPOEHMSI U CBOMCTB. 3HAU€HHE Kap-
OOHOBBIX KUCIIOT.
OYHKUUOHAJIbHBENPOU3IBOAHBEKapOOHOBH XKHUCI o T. [lonydenue xio-
PaHTUIPUIOB M aHTUAPHUIIOB KUCIOT, UX Tuaponn3. [lonyyenne ciaoxHbIX 3()UPOB ¢ UCHOIB30-
BaHUEM XJIOPAHTUAPUIOB M aHTHJIPUI0B KUCIOT. ClaoxHbIE 3PUPhI KaK U30Mepbl KapOOHOBBIX
KkucinoT. CpaBHeHHE (PU3MUYECKUX CBOIMCTB M PEAKIIMOHHON CHOCOOHOCTH CIOXKHBIX 3(QHUPOB U
M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['uaponn3 cioxHbIX 3gupoB. CHHTE3 CIOKHBIX 3(UPOB
¢denonoB. CnoxxHble 3(hupbl HeopraHudeckux kucnoT. Hurpormunepun. Amunsl. Conu kap6o-
HOBBIX KHCJIOT, UX TEPMHUUYECKOE Pa3JIOKEHHUE B MPUCYTCTBUM Iienoun. CHHTE3 KapOOHMIIbHBIX
COEMHEHUH pa3I0oKEeHUEM KaJIbIIUEBBIX COJIeil KapOOHOBBIX KUCIIOT.

JdemoHcTpaumu.

1. B3aumoeicTBiE HaTPUS C 3TAHOJIOM.

2. OKHcneHue 3TaHoJIa OKCHJIOM MEJIH.



3. 'openue sTaHona.

4. BzaumoselictBue mpem-0yTuiaoBOro CMupTa ¢ COISTHOW KUCIOTOM.
5. KauectBenHast peakiiys Ha MHOTOATOMHbBIE CIIUPTHI.

6. KauecTBeHHbIe peakuu Ha (hEeHOITBI.

7. OnpeneneHue anbIeruI0B IPU MOMOIIY KaYeCTBEHHBIX PEaKIil.
8. OxucneHue anbaeruoB NepMaHraHATOM KaJlusl.

9. [TonyyeHue CIOKHBIX F(HUPOB.

JlabopaTopHbIe ONbITHI.

5. CBOMCTBa ATUIIOBOTO CIUPTA.

6. CBolicTBa IIIMIEPUHA.

7. CroiictBa (eHona. KauecTrBeHHBIC peakiiuu Ha (EHOJBI.

8. CBoiicTBa popmanuHa.

9. CBoiicTBa YKCYCHOU KHUCIIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora Ne 3. [Tonydyenue 6pomdTaHa.
IIpakTuyeckas padora Ne 4. [lonydyeHue areroHa.

IIpakTyeckas padora Ne S. [losryueHne yKCyCHOM KUCIIOTBI.
IIpakTuyeckas padora Ne 6. [lonydyeHnue aTunanerara.
IIpakTuyeckas padora Ne 7. Pemenue skcnepuMeHTaNbHbBIX 3a7ad no Teme «Kucmopoaco-
JieprKalliie OpraHuuecKre BEIIeCTBay.

KonTpoasnas padora Ne3 o teme «Kuciaopoacoaepxaiiyue opraHi4eCcKue BEIecTBa.

Tema 5. A30T- u cepocojiep:kaiue coefuHeHus (64)

Humpocoeounenus. Onexmponnoe cmpoenue numpocpynnul. Ilonyuenue numpocoeourenui.
B3puvisuamule éewjecmea.

A M u H bl. U30Mepust amuHoB. [lepBuyHbIe, BTOpUYHBIE U TPETUYHBIE aMUHBI. DU3NUECKHE
CBOMCTBA MPOCTEUIINX aMUHOB. AMUHBI KaK OpraHndeckue ocHOBaHMs. COJu aIKMJIIAMMOHHS.
ANKUIMpPOBAaHUE U AlIMJIMPOBAHUE aMHHOB. Peakiiuy aMUHOB C a30TUCTOM KUCIOTOW. Apoma-
TUYECKHE aMUHbl. AHWINH. B3auMHOe BIusiHUE TPYyNI aTOMOB B MOJIEKYJIE aHUJIMHA. XHUMHUYe-
CKHE CBOWCTBAa aHWUJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMH 3aMEIICHUS B apOMATHYECKOE SIpo,
OKHCIIeHHue, ayunuposanue). Juazocoedunenus. TlonydeHrne aMUHOB U3 CITUPTOB M HHUTPOCO-
enunenuid. [Ipumenenune anunuHa. Cepoopranuueckue coenuHeHus. [IpeacrasieHue o cepo-
OpraHryYecKux coenuHeHusIX. OCOOEHHOCTH MX CTPOEHUS U CBOMCTB. 3HaUCHUE CEpPOOpraHHuye-
CKUX COCIMHEHUM.

I'etepouwukasl. Oypad U NUPPOA KaK NPEICTABUTENN MATUWICHHBIX T€TEPOLIMKIIOB.
DIIEKTPOHHOE CTPOEHHE MOJIEKYJNbl Tupposa. KuciaorHele cBoicTBa muppoda. [MupuanH kak
MPEACTABUTEND IECTUWICHHBIX I€TEPOLMKIIOB. DIIEKTPOHHOE CTPOEHUE MOJIEKYIbl MUPUINHA.
OcCHOBHBIE CBOICTBA MUPHUANHA, PEAKIIUU 3aMEIIEHUs ¢ apoMaTHdeckuM sipom. [Ipeacrasie-
HUe 00 UMHIa30J1€e, MTUPUIUHE, TyPUHE, TyPUHOBBIX M MUPUMHUINHOBBIX OCHOBAHUSIX.
JdemoHcTpaumu.

1. OcHOBHBIE CBOWCTBA aMUHOB.

2. KauecTBeHHBIE pEeaKIIMU Ha aHWINH.

3. AHUJIMHOBBIE KPACUTEIIH.

4. O0Opa3Iiel TeTEPOIUKINYECKUX COSTUHEHUN.

JlabopaTropHble onbIThbl. KauecTBEHHbIE peaKIuy HA aHUJIMH.

IpakTuyeckass padora Ne8. PerneHue sKCepUMEHTAIBHBIX 33/1ad MO TeMe «A30Tconepxa-
I OPraHUYEeCKUE BELIECTBAY.

Tema 6. Buonornyeckn akTuBHbIe BemecTBa (144)
Ku p bl Kak ciiokHbIE 3(UPHI TIUIEPUHA U BBICHINX KapOOHOBBIX KUCI0T. OMBUICHHE KUPOB.
['unporenusanus >kupoB. Mblla Kak COJIA BBICIIUX KapOOHOBBIX KHCIIOT.



VY riaeBo abl. MoHO- 1 tucaxapubl. QyHKIIMU YTII€BOAOB. brosornyeckas poJib yrieBoJ0B.
['mroko3a — (Qu3MUecKue CBOWCTBA, JIMHEHHas M LUKIM4YecKass (opMmbl. Peakuuu IIIOKO3bI
(oKkHCcTIeHNe a30THOM KUCIIOTON, BOCCTAHOBJICHHE B IIECTHATOMHBINA CIIUPT), KAUECTBEHHBIE pe-
aKIUK Ha TI0K03y. bpokeHne riroko3bl. PpyKTo3a Kak M30Mep IIIF0K03bl. Pubo3a u ne30kcu-
pubo3a. Ilousamue o enuxo3uoax.

Hducaxapu as. Caxapoza Kak NpPeJCTaBUTENb HEBOCCTAHABIMBAIOUINX UCAXaPHJIOB.
Manvmosa u nakmosa, yeanobuosa. I'maponus aucaxapuno. [lonydyenue caxapa u3 caxapHoiu
CBEKJIBI.

I[Tonwucaxapuasl Kpaxman, riukoren, nemitono3a. KauecTBeHHast peakius Ha Kpaxmail.
I'upponus nosmcaxapuios.

HyxkneunuHnoBHB €K HCIIOTBbl. Hykneosunsl. Hykneoruasl. HykiienHOBE KUCIOTHI Kak
npupoanble nonuMepsl. Ctpoenue JHK u PHK. I'naponn3 HyKI€MHOBBIX KHCIIOT.
AMUHOKHUC IO T Bl Kak aMpoTepHble coeAnHeHus. Peakiuy ¢ KUcIoTaMu U OCHOBAaHUSIMHU.
Ob6pa3zoBanue cnoxxHbIX 3¢upoB. [lentuasl. [lenTuaHas cBsI3b. AMUIHBINA XapakTep NENTHAHOM
cBs3u. ['upponus nentunoB. benku. [lepBuunas, BropuyHas U TpEeTHYHAS CTPYKTYpPbI OEIKOB.
KauecTBeHHbIE peakiy Ha OEIKHU.

JdeMoHcTpanmnm.

1. PacTBOpUMOCTb YITIEBO/IOB B BOJIE U ATAHOJIE.

2. KayecTBEeHHBIE pEaKIIMU Ha TIIFOKO3Y.

3. OGpa31ibl aMUHOKHUCIIOT.

JladoparopHusblie onbIThl. 11. CBoiicTBa riroko3sl. KauecTBeHHas peakuus Ha Tioko3y. Ompe-
JieNieHre KpaxMaia B IpoayKTax nutanus. 12. I{BeTHbIe peakiiuu OeKoB.

KonTposbHas padora Ne 4 1o TeMe «A30Tcoiepkaliie 1 OUOIOrHuecKd aKTUBHbBIE OpraHu-
YECKHUE BEILIECTBAY.

Tema 7. BoicokoMoieKyJIsipHble coequnenns (44)

[ToHsATHE O BBICOKOMOJEKYJISPHBIX BemlecTBax. [lomumepusanus U NOJIMKOHACHCAIMS KaK Me-
TOJIbI CO3JaHMsI TOJUMEPOB. DiacToMmepsl. [IpupoHblil 1 cuHTeTHUECKU Kayuyk. Cononume-
puszanysa. CoBpeMeHHbIE IUIACTHKHU (TIONMATUIICH, MOJUIPONUIICH, MOJIUCTHPOJI, MOIMBHUHUI-
XJOpuJl, GTOPOIIIACT, MONUITUICHTEpEPTANIAT, aKPHII-0yTaAUEeH-CTUPOJIbHBIN IUIACTUK, MOJIN-
kapOoHatsl). [IpupoiHbIe 1 CUHTETHYECKHE BOJIOKHA (0030p).

JMemoncTpanuu. 1. O6pa3usl miacTukoB. 2. Komnekuus BosiokoH. 3. TlonmukoHaeHcanus 3Tu-
JICHIJIMKOJIA ¢ Tepe(TanaeBoi KUCIOTOM.

JlabopaTopubie onbIThbl. 13. OTHOLIEHNE CHUHTETUYECKUX BOJOKOH K PACTBOpPAM KHUCJIOT U
IeJI0Y€ei.

IIpakTuyeckas pad6ora Ne 9. Pacrio3HaBaHUe IJIACTUKOB.

IIpakTnyeckas padora Ne 10. Pacno3HaBaHue BOJIOKOH.

11 xaacc (3 yaca B Heaexnto, Bcero 102 yaca)
Tema 1. Hemerasisbl (314)



KnaccudukanuumsHeopraHnmuecKH X Be e cCTB. DIEMEHTbl METAJJIbl U HEMETaJ-
JB1 ¥ UX TIosiokeHue B [lepuonndeckoii cucreme.

B o 1 0 p o n. [lonyyenue, ¢puznueckue U XMMHUECKHUE CBOMCTBA (PEaKIMU ¢ METAJUIAMU U He-
MeTaJUIaMH, BOCCTAHOBJIEHUE OKCUJIOB U coiieid). ['upuasl. TOITMBHBIE SJIEMEHTHI.

['anoreH s O6mas xapakTepucTuka NoArpynibsl. @U3ndecKue CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHUS OKHCIUTEIHHON aKTMBHOCTH T'aJIOTEHOB B COOTBETCTBUU C HX IO-
JIO)KEHUEM B rnepuogudeckor Tadmuie. [lopsanok BeITeCHEHUS TajJOreHOB U3 PacTBOPOB raljiore-
HU10B. OcOOCHHOCTH XUMHH (TOpa. XIIOp — IMOJIy4YE€HHE B MIPOMBIIUIEHHOCTH U 1aOOpaTOpHH,
peakiuu ¢ MeTajllaMd U HeMmeTayulaMu. B3aumozeiicTBue xjiopa ¢ BOJAOH U pacTBOpaMu IIEJIO-
yeil. Kucnopoausle coequHeHust xiopa. [MImoXIopuThl, XJI0paT U NepXJIopaTbl Kak THITHYHBIE
okucnurenu. Ocobennoctu xumun Opoma u noja. Kauectsennas peakuus Ha iou. ['ajgoreHoBo-
JOPOJIbl — MOJYyYEHUE, KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOKCTBA. CoJsTHAst KUCIIOTA U €€ CO-
. KauecTBeHHBIE peakI[Mi Ha FaJIOT€HU/-HOHBI.

DIeMEeHTBHNOATPYNNBIKHUCIIODP O Aa. O0mas xapakTepucTuka noarpymnsl. Puzu-
YecKre CBOMCTBA MPOCTHIX BemiecTB. O30H Kak ayuioTponHas moaudukanusa kucinopona. [lomy-
yeHne o30Ha. O30H Kak oKucCiuTeNb. [[03UTHBHAS M HEraTHUBHAs POJIb 030HA B OKPY)KAIOIICH
cpene. CpaBHEHHE CBOMCTB 030HA W KHcopoja. Boia u mepokcua BoJopoAa Kak BOJAOPOIHBIC
COCIMHEHUS KUCIIOpOJIa — CpaBHEHUE CBOMCTB. [lepokcut Bo1opoia Kak OKHCIUTENb U BOCCTA-
HoBUTeNb. [lepokcuanl MetamioB. Cepa. Amnotponusi cepbl. PU3NYECKUE U XUMUYECKHE CBOM-
CTBa cepbl (B3aMMOACWCTBUE C METAIaMH, KHCIOPOJOM, BOAOPOAOM, PAaCTBOPAMHU MIETOYEH,
KHCTIOTaMU-oKucIuTesiMu). CepoBOJIOpOA — TMOJIy4€HHE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIC
cBoiictBa. Cynbduasl. CepHUCTBHIN ra3 Kak KUCIOTHBIN oKcua. OKUCIUTENbHBIE B BOCCTAHOBH-
TeJbHBIE CBOMCTBA CEPHUCTOrO Tasa. [lomyyeHne cepHUCTOro ra3a B MPOMBIIIJICHHOCTH | J1a00-
paropun. Cepuucrtas kuciaora u ee conu. Cepubiii anruapua. CepHas kucinora. CBoiicTBa KOH-
HEHTPUPOBAHHON W pa30aBICHHON CEpPHOW KUCIOTHL J[eHCTBUE KOHIIEHTPUPOBAHHON CEpHOMU
KHCJIOTHI Ha caxap, MEeTaJllbl, HEeMETaILIbI, CyabGuabl. TepMudeckas yCTOWIHMBOCTh CYIb(PaTOB.
KadecTBeHHast peakiys Ha CEPHYIO KUCIIOTY U €€ CONU. TuocepHas Kucioma u muocynsghamol.
A30THEeTOCOE€JHUHEHHU 1. DIeMEHTHI NOATpynIbl a3oTa. OOIIas XapaKTePUCTUKA TTO/I-
rpynmnsl. @u3nueckue cBoicTBa NpocThIX BenlecTB. CTpoeHne MOIeKynbl a3oTa. du3nueckue u
XUMHYECKHEe CBOICTBa a30Ta. [lomydeHne a30Ta B MpOMBIIUIECHHOCTH | JabopaTopuu. Hutpuasl.
AMMHaK — ero nojy4deHue, Gu3ndeckrue 1 XuMuueckue cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX
pactBopoB ammuaka. Commu ammonwus. [loBenenne coieii aMMOHHS TIpU HarpeBaHUH. AMMHaK
KaK BOCCTaHOBUTENb. [Ipumenenne ammuaka. OKCHUIbI a30Ta, UX MOJTy4YeHUe U cBoiicTBa. OKcua
azora(l). Okucnenne oxcuna azora(ll) kucmopomom. Humepuzanus oxkcuaa azora(lV). Azotu-
CTask KUCIIOTa U ee coyid. HUTPUTHl Kak OKHCIUTEIN M BOCCTAHOBUTENU. A30THas KHCIOTAa —
¢u3nveckrne U XUMHUIECKHE CBOWCTBA, moydeHre. OTHOMICHHE a30THOM KUCIIOTHI K METaJIaM U
HeMeTaiaM. 3aBUCUMOCTb MPOYKTa BOCCTAHOBJICHUS a30THOM KUCJIOTHI OT aKTUBHOCTH METaJ-
Ja ¥ KOHIIEHTPAIMH KUCIOTHL. TepMuyeckast yCTOHYMBOCTh HUTPATOB.
D®ocpopuerocoeauHeHu . Amiorponus pocdopa. Xumuueckue cBoiictBa pochopa
(peakuu ¢ KHCIOPOAOM, TaJIOTEHAMH, METaNIaMH, CIOXHBIMH BEUIECTBAMH-OKHCIHTEISIMH,
menovyamn). [Tonydenue u npumenenue docdopa. @ocdopusiit anruapua. OpropochopHas u
MetadochopHas KuciaoTel u ux conn. KauectBenHas peakuusi Ha optodocdatel. Pasznodcerue
opmogocghoproti kucromol. Ilupogocghoprnasn kucnoma u nupogocgamot. Dochuapt. GochuH.
Xnopuowet pocghopa. Oxcuo gocgopa(lll), pocghopucmas kucnoma u ee conu.

Y raepoa Amnorponus yriaepoaa. CpaBHEHUE CTPOCHUS U CBOMCTB rpaduta u anmasa. Dyi-
JIEpeH KaK HOBas MojekyisipHas (opma yriepona. ['paden kak MoHocioi rpadura. Yriaepoa-
HbI€ HaHOTPYOKH. YTOJb. AKTUBHUPOBAHHBIA Yrosb. AncopOrus. XMMHUYECKHE CBOMCTBA YIS
Kap6unel. 'maponus kapOuaa xanbuus u kapOuaa amomuaus. KapOuabl nepexoIHbIX METaIOB
KaK cBepXIIpouHble Matepuanbl. Okcusl yriepoaa. O6pa3oBaHHe YTapHOTO ra3a Mpu HETOJIHOM
CTOpaHUM YIJIst. YTOIIb M YrapHBIA Ta3 KaKk BOCCTAHOBUTENH. Peakius yrapHoro rasa c pacruia-
BamH 1menoueid. CunTte3 (OpMUATOB U OKCAJIATOB. YTJIEKUCIBINA ra3. YrojpHas KUCIOTa U €€ COo-
. [ToBenenne cpeqHUX M KUCIIBIX KapOOHATOB NP HATPEBAHUU.



K p e m 1 u 1. CBoiicTBa poCTOro BemiecTa. Peakuuu ¢ XJI0pom, KUCIOPOAOM, PaCTBOPaAMHU
miesoued. OKCU KpEMHUS B IPUPOJE M TeXHUKE. KpeMHueBble KUCIOTHI U UX COlM. I'naponus
cunukaToB. CuiaH — BOJOPOIHOE COSAMHEHUE KPEMHHUSI.

b o p. Oxcup 6opa. bopuas kucinora u ee conu. bypa.

JemoncTpanuu. 1. ['openue Bomopona. 2. [lomydenue xmopa (onsIT B mpoOupke). 3. ONBITHI ¢
OpomHOI Bozmoil. 4. OkucIUTENBHBIE CBOICTBA pacTBOpa rumnoxjopura Hatpus. 5. [lnaBnenue
cepnl. 6. ['openue cepsl B kuciopoze. 7. Bzaumopeiictsue xenesa ¢ cepoil. 8. ['opeHne cepoBo-
nopona. 9. Ocaxnenue cynbdunos. 10. CoiicTBa cepuuctoro ra3a. 11. [leiicTBrue KOHIIGHTPH-
POBAHHOM CEpHOM KUCIOTHI Ha MeIb U caxapo3y. 12. PactBopenue ammuaka B Boae. 13. OcHOB-
HbIE CBOMCTBa pacTBopa ammmuaka. 14. Karanuruueckoe okuciaenue ammuaka. 15. Ilomyuenue
okcuna azora(ll) m ero okuciaenue Ha Bo3myxe. 16. JleficTBUE a30THOW KUCIOTHI HA Meab. 17.
['openne docdopa B kucnopoae. 18. [Ipesparnienne kpacHoro ¢pocdopa B OCIbIN U €ro CBEUYCHUE
B TeMHoTe. 19. B3aumopeiictBue dhochoproro anrunpuaa ¢ Bomou. 20. O6pasiel rpadura, ai-
Maza, kpemHus. 21. ['openue yrapHoro rasza. 22. TyieHue mjiaMeHH YIJIEKHCIBIM ra3zom. 23.
Pasnoxxenue mpamopa.

JladopaTropublie onbIThl. 1. [Tonyuenue xiopa U u3ydeHue €ro CBOUCTB. 2. O3HaAKOMJIEHHE CO
CBOICcTBaMH XJIopcojaep:kamux otOenuBaTeneil. KauecTBeHHas peakius Ha raJOreHU-HOHBI. 3.
CpoticTBa OpoMa, Moja u uX coiei. Pasnoxenwe mepokcuaa Bogopona. OKHCICHHE HOTU-
HMOHOB TIEPOKCUAOM BOJIOPOJia B KUCIIOH cpene. 4. M3yueHue CBOWCTB CEpHOIl KUCIOTHI U €€ CO-
neit. 5. M3ydyeHue CBOMCTB BOAHOIO pacTBopa ammuaka. 6. CBoictBa coneit ammonus. Kage-
cTBeHHas peakiusi Ha Qocdar-uon. 7. KauecTtBenHas peakuus Ha kapOoHaT-uoH. Pasznokenue
runpokapbonara Hatpus. 8. VcmplTaHue pacTBOopa CHJIMKAaTa HaTpusi MHIUKaTopoM. 9. O3Ha-
KOMJICHHE C 00pa3aMu MPUPOJHBIX CUITUKATOB.

IIpakTnueckas padora Nel. [lonydyenue Bogoposa.

IIpakTuyeckas padora Ne 2. [lonydeHue XJ10poBOIOPOAA U CONSHON KUCIIOTHI.
IIpakTnyeckas padora Ne 3. [lonyueHne ammuaka U U3y4eHUE €r0 CBONCTB.

IIpakTyeckas padora Ned. [lonydenue yriaekuciaoro rasa.

IIpakTuyeckas padora Ne 5. BoinonHeHue skcniepuMeHTalIbHBIX 3a/1a4 1o TeMe «Hemeramibiy.
Kontpoabnas padora Nel no teme «Hemerannby.

Tema 2. Metansi (304)

ObmuitoO30pdNIeMEeHTOB—MEeETalao B. CBoWCTBAa MPOCTHIX BELIECTB-METAJIIOB.
Merannuueckue kpuctajuimyeckue pemietkd. CrutaBbl. XapakTepUCTHKAa Haubosee M3BECTHBIX
crutaBoB. [lomyuenue v npuMeHeHNE METaJIOB.

HlenodHB €MeETaJ Jbl— 00IIas XapaKTepPUCTUKA MOATPYIIIbI, XapaKTepHbIe PEaKLIUU
HaTpus U kanus. CBoiicTBa 1IENI0YHBIX MeTauloB. [lonyuenue menounsix MeramioB. Cona u en-
197171

HaTp — BAKHEWIIME COECIMHEHMS HATpus. bepuiummii, MarHuil, MEI0YHO3EMEIbHbIE METAJIIBL.
Marnuit u kanpiuii, ux oOuias xapakTepucTHUKa Ha OCHOBE mosoxkeHus B Ilepuonnueckoil cu-
cteme anemeHToB . V1. MenzaeneeBa u ctpoenust aromoB. [lonydenue, pusznyeckue U Xumuye-
CKHE CBOMCTBA, MPUMEHEHHE MarHus, KaJIbLUs U UX COeAUHEHUH. AMPOTEPHOCTh OKCUAA U THJ-
pokcuna 6epumns. JKecTKocTh BOABI M CIOCOOBI ee ycTpaHeHusa. OKpacka IUIaMEeHHU COJIIMU
IIEJIOYHBIX U IE€JI0YHO3EMEIBHBIX METAJIIIOB.

A 110 M u H U i PacnmpocTpaHeHHOCTh B npupoze, pu3nueckue U XMMHUYecKHue cBOicTBa (OT-
HOIIIEHHUE K KUCIIOPOJy, TaJOreHam, pacTBOpaM KHUCIIOT U IIEeNIoYeH, amomMoTepMusi). Amdorep-
HOCTh OKCHJIa M THApokcuaa amoMuaus. Comn amoMuHud. [loiHOE pasznokeHue BOAOW coeit
IIOMUHUS CO CIa0BIMU JIBYXOCHOBHBIMU KHCIOTaMU. AJFOMHHATHI B TBEPJIOM BHJIE U B PACTBO-
pe. [Ipumenenue amromunus. CoeouHenus anoOMUHUS 8 HUSUUX CIENeHIX OKUCTIeHUSL.
OnoBoucBUH e I Pu3nueckue U XUMUYECKUE CBOMCTBA (PEAKIIUHU C KHCIOPOAOM, KHCIIO-
tamu), npumerenne. Conu onosa(ll) u ceunua(ll). CBUHIIOBBIN aKKYMYJIATOP.
MeTananbeno0O04YHBXTOATpYy . OCOOEHHOCTH CTPOCHHSI ATOMOB MEPEXOAHBIX Me-
TaJUIOB.



X p 0 M. ®usnUecKue CBOMCTBA, XUMUUYECKHE CBOWCTBA (OTHOIIEHNE K BOASHOMY Tapy, KHACIIO-
pozy, XJIOpy, pacTBOpaM KHUCJIOT). MI3MeHEHNE OKUCINTENbHO-BOCCTAHOBUTENBHBIX U KUCIOTHO-
OCHOBHBIX CBOICTB OKCHUJIOB M THAPOKCUIOB XpOMa C POCTOM CTEIEHHU OKHUCIIeHus. AMoTepHbIe
cBoiictBa okcuna u ruapokcuaa xpoma(lll). Oxucnenune coneit xpoma(Ill) B xpomatsl. B3aum-
HBIE MIEPEXO0/Ibl XPOMATOB U TUXPOMATOB. XpOMaThl U AUXPOMATHI KAK OKHCIUTEIH.

MapraHe 1 — Qu3nIecKre U XUMHUIECKHE CBOKWCTBA (OTHOIICHHUE K KHCIOPOIY, XJIOpY, pac-
TBOpaM kuciot). Oxcua mapranua(IV) kak okucnutens u katanuzatop. [lepmanranaT kanus kaxk
okucnutensb. Maneanam (V1) kanusa u e2o ceoticmaa.

K e n e 3 0. Haxoxnenue B npupoje. 3HadeHHe jkeme3a sl opranu3ma yenoneka. Ousnyeckue
cBoMcTBa kene3a. CruiaBel XkKese3a ¢ yriepoaoM. XMMUYECKHUE CBOMCTBA jkelie3a (B3auMojIei-
CTBHUE C KUCIIOPOAOM, XJIOPOM, CEPOH, yrieM, KUCI0TaMu, pacTBopamu coJieit). CpaBHEHHUE KHC-
JIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOUCTB ruapokcua xeneza(ll) u rua-
poxcuna xeneza(Ill). Comu xeneza(ll) u xeneza(Ill). Meroasr nepeBoaa coneii xene3a(ll) B
conu xene3a(lll) u o6parHo. OkucnurensHbie cBoiicTBa coenunenuit xxeneza(lll) B peakuusx c
BOCCTAHOBUTEISIMH (MOAUJOM, MefIbl0). [lanuiHbIe KOMITIEKCHI kene3a. KaduecTBeHHbIe peak-
uuu Ha nonsl xkene3a(ll) u (III).

Me n b. Haxoxnenue B mpupojae. Ou3ndyeckue U XUMUYECKHE CBOWCTBA (B3aMMOJEWCTBUE C
KHCIIOPOJIOM, XJIOpOM, cepoil, kucinoramu-okuciurensimMu). Comu menu(ll). Meansiii kymopoc.
Ammuakatel meau(l) u menu(Il). Ilomyuenue oxcuaa menu(l) BoccTaHOBIEHUEM THIIPOKCHIIA
meau(Il) rmroko30i.

Cepe0po. Duznueckue U XUMUYECKUE CBOICTBA (B3aUMOJICHCTBUE C CEPOM, XJIOPOM, KUCIO-
TaMu-okuciauTensaMu). OcaxieHne okcujaa cepedpa mpH JIeUCTBUM IEJIOYM Ha COJIU cepedpa.
AMMuakatsl cepebpa kKak okuciauTenu. KauecTBeHHas peakiius Ha HOHBI cepedpa.

3 01 0T 0. Dusnyeckue U XMMUYECKHUE CBOMCTBA (B3aMMOJICUCTBHE C XJIOPOM, «IIAPCKON BOJI-
Koi». CriocoObI BBIACTIEHUS 30JI0Ta U3 30JI0TOHOCHON TTOPO/IBI.

Il u 1 k. PuznyUecKkrue U XMMUYECKHNE CBOWCTBA (B3aUMOJICHCTBUE C TrajJOr€HaMM, KUCIOPOIOM,
Cepoii, pacTBOpaMu KUCJOT U 1mIenodeit). AMGOTepHOCTh OKCHA U THAPOKCHIA ITUHKA.

P 1ty 1 5. [IpeacraBnenue o CBOWCTBAX PTYTU U €€ COCIUHECHUSIX.

HMemoncrpanun. 1. Komneknusa meramnos. 2. Kosmutekuus MuHepanoB u pya. 3. Komnexnus
«Anmomunuity. 4. Komnekmus «0Kenezo u ero cruiasel» 5. BzaumonaeiictBue HaTpust ¢ BOAOHU. 6.
OkpaivMBaHue MJIaMEHU COJISIMHU HIEIOYHBIX M HIEJIOYHO3EMEIbHBIX MeTauioB. 7. B3aumoneii-
CTBHE KaJblins ¢ BojgoH. 8. IlmaBienue aarroMuuus. 9. B3auMoaeicTBie alfoMUHUS CO IIEI0YbIO.
10. B3aumopeiicTBie Xxpoma ¢ CONSHOM KUCIOTOM Oe3 goctyma Bo3ayxa. 11. Ocaxaenue rumu-
pokcuna xpoma(lll) u oxucnenue ero mepokcuioM Bojaoposa. 12. Bzanmubie mepexosl XpomMa-
TOB M JuxpomarosB. 13. Pa3noxenne nquxpomara ammoHus. 14. Amomorepmus. 15. Ocaxnenne
ruapokcuaa xenesa(lll) m oxucnenue ero Ha Bozayxe. 16. Boigenenue cepeOpa u3 ero coseit
JIeUCTBUEM MEIU.

JladopaTtopubie onbIThl. 10. OkpammBanue MmIaMeHu COSTUHEHUSIMH IIETOYHBIX MeTasuioB. 11.
O3HakoMJIEHUE ¢ MUHEpPAJaMU U BaKHEUIIMMHU COEAUHEHUSAMH IIEeJIOYHbIX MeTauioB. 12. CBoii-
CTBa COCAMHEHUM HIENOYHBIX MeTauioB. 13. OkpalmnBaHue IJIaMEHU COJIIMH IETOYHO3EMEIIb-
HbIX MeTajuioB. 14. CBolicTBa MarHus U ero coenquHeHuil. 15. CBONCTBa COeAMHEHUN KaJIbLIUSL.
16.Kectkocth Boabl. 17. B3aumopeiicTBue amtoMUHHS ¢ KACTOTaMH U Inenodamu. 18. Amdo-
TEpHBIE CBOWMCTBA ruApokcuaa amomunus. 19. Cgoticmea onosa, ceunya u ux coedunerutl. 20.
CgoiictBa coneir xpoma. 21. CBolicTBa Maprasia u ero coequHeHnid. 22. M3ydeHne MUHEpaIoB
xkene3a. 23. CoiicTBa xene3a. KauecTBeHHbIE peakIluu HAa MOHBI kenes3a. [lonyueHue okcuaa
memu(l). 24. CroiicTBa Memu, ee CIJIaBOB U coequHeHui. 25. CBOICTBA IIMHKA M €T0 COCIHHE-
HUM.

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

IIpakTuyeckas padora Ne8. BrimonHeHHe SKCepUMEHTANBHBIX 3a1ad mo Teme «MeTamisl
TJIaBHBIX MOATPYIII.

IIpakTuyeckasi padora Ne9. [lomyyeHue MmeaHOTO Kymopoca.



IpakTnyeckas padora Nel(. ITonydyeHue )kene3HOro Kyrnopoca.

IIpakTyeckas padora Ne 11. BrinosiHeHHEe 3KCIIEPUMEHTANBHBIX 337ad 10 TeMe «MeTaibl
OOOYHBIX MOATPYIIID».

KonTpoubsnas padora Ne 2 o teme «MeTaiab».

Tema 3. Ctpoenne atoma. XumMuieckasi cBsi3b (84)

Ctpoenueartoma Hykmuasl. M3oronel. Tunsl paqrnoakTUBHOTO pacnaja. TepMosaepHbIi
cunte3. [lomydyeHne HOBBIX AyeMEHTOB. SnepHbie peakuuu. CTpOCHHE JIEKTPOHHBIX 000JI0UEK
atomoB. [IpencraBienne o KBaHTOBOW MexaHHMKe. KBaHTOBBIE uncia. AToMHbIe opOuTtanu. Pa-
JINYC aToMa. DJIEKTPOOTPULIATEIIbHOCTb.

XumMuueckascBs3b. Buasl xumuueckoit cBsi3u. KoBaneHTHas CBSI3b U €€ XapaKTepUCTH-
KM (IJIMHA CBSI3U, MOJISPHOCTD, MOJISPU3YEMOCTh, KPaTHOCTH CBsA3M). MoHHas cBa3b. Mertauue-
CKasl CBS3b.

CtpoenuetTBepabl xTe n Kpucraumdeckue u amopdHbie Tena. TUITBI KpUCTaLTHYe-
CKHX PEIETOK METAJJIOB U MOHHBIX coequHEeHUI. MexXMoneKynspHble B3auMoaeiicteus. Bomo-
poaHasi CBS3b.

JMemoncrpanuu. 1. Kpucrannuyeckue pemerku. 2. Moaenu MOJIEKyII.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX peakuuii (174)
TennoBOUYIPPEKTXUMHUUIECCKONpeEaKI U DHAOTCPMHUUECKUE U IKIOTEPMUYEC-
ckue peakuuu. 3akoH ['ecca. Ternora o6pazoBanus BemecTBa. DHeprus cBs3u. [lonsTue 06 3H-
tanbnuu. [lonsTre 06 suTpornnu. Bropoii 3akoH TepMmoguHamMuku. DHeprus [ m66ca u kpurepuu
CaMOIIPOU3BOJIBHOCTH XMMHYECKON PEAKIIUH.
CKOpOCThXUMHUYECKUXpEAaKI UMW MU ee 3aBUCUMOCTh OT MPUPOJIbl pEArHpPyIOIINX
BEUICCTB, KOHLIEHTPALMM PEareHTOB, TEMIEPATyphl, HAIMYMS KaTalu3aTopa, IJIOAAN MOBEpX-
HOCTH pEarupyroIrux BENlecTB. 3aKkoH AeicTByromux mMacc. [Ipasuno Baat-T'odda. [Tonsarue 06
SHEPIUU aKTUBALMHU U 00 YHEPreTH4ecKoM Ipoduiie peakiuu. ' OMOreHHbIH U reTeporeHHbIN
karanu3. [Ipumepsl KaTaTUTHYECKUX MPOLIECCOB B TEXHUKE M B JKUBBIX opraHu3mMax. GepmeHTs
KaK OMOJIOrMYecKHe KaTalnu3aTopsl.

OOpaTtuMblepeaxquu Xumuueckoe papHoBecue. [Tpunuun Jle [latense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel nuccounanuu. Pacuer pH pactBopoB cuib-
HBIX KHCJIOT U 1enoueil. [Ipouszeedenue pacmeopumocmu.

PanaxktTuBHOCTHUMETaAaI o B. [loHATHE O CTaHZAPTHOM 3JIEKTPOAHOM MOTEHIMAIE U
AIIEKTPOJBIIKYILEH CUJIE peaKkIMH. XMMHUYECKHE HCTOUYHUKH TOKA: TaJIbBAHWYECKUE AJIEMEHTHI,
AKKyMYJIATOPBI ¥ TOIJIMBHBIE 2JIEMEHTHI. DJIEKTPOJIM3 PACIIIIaBOB M BOJHBIX PACTBOPOB AJIEKTPO-
JUTOB. 3aKOHbL INeKMPOU3A.

JemoncTpanun. 1. DK30TEpMUYECKUE U YHAOTEPMUUYECKNE XUMUUECKHE peaknu. 2. Temossie
SBJICHUS TIPU PACTBOPEHUH CEPHOM KHUCIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTHU
peakuuu OT NMPUPOJBI BEIIECTB HAa NPUMEPE B3aUMOJEHCTBUS PAaCTBOPOB Pa3IMYHBIX KHUCIOT
OJINHAKOBOM KOHIIEHTPAIH C OJMHAKOBBIMU KYCOUKaMH (IpaHyJiaMH) [IMHKA U OJJMHAKOBBIX KY-
COYKOB Pa3HbIX METAJUIOB (MarHus, IUHKA, JKeJie3a) C paCTBOPOM COJISIHOM KUCIOTHI. 4. B3aumo-
JefiCTBHE PacTBOPOB CEPHON KUCIOTHI C pacTBOpaMHU THOCYJb(aTa HATPUS Pa3IUYHON KOHIIEH-
TpalMu U TeMIepaTypsl. 5. PaznokeHue nepokcuaa BOAOpoJa ¢ NOMOLIbIO HEOPraHMYECKUX Ka-
TaJIU3aTOPOB U MPUPOJHBIX 00BEKTOB, COACPKAIINX KaTallazy.

JlabopaTopHbie onbITbl. DaKkTOPHI, BIUAIOLIME HA B3aUMOJICHCTBUE METajljla C PacTBOpaMHU
kuciaoT. CMmelleHne XMMHUYECKOTO PaBHOBECHS MPU YBEIMYEHUU KOHIEHTPALMU pPEareHToB U
npoaykToB.26. KaTtanutnueckoe pa3iokeHUe EPpOKCUAa BOAOPOIa

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEaKIIHHU.

IIpakTyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTnueckue OCHOBBI XUMHUH.

Tema 5. Xumuueckas TrexHosorus (74)



OCHOBHBENPUHIOUNBIXUMUUECKOUTEeXHONOTHuMU. [IlpouszBoacTBOCEp
HO MW KHCJO T bl KOHTAKTHBIM ClIOCOO0OM. XuMU3M mnpoiecca. Chipbe JIJIsl TPOU3BOACTBA CEP-
HOH KHCIOTHL. TexHOoIornyeckas cxema mpoiecca, MpoLecchl U anmnaparsl.
[lpouszBOoACTBOAMMH a K a. XuMu3M Mpoiiecca. OnpezesieHne ONTUMaIbHBIX YCIOBUI
MpoBeACHUS peakuuu. [IpuHIMI TUPKYIALNN U €r0 peaau3aius B TEXHOJOTHYECKON CXEME.
Metannypru s YepHas metauryprusi. JJomeHHbIi pouece (ChIpbe, yCTPONCTBO JOMEHHOM
nevu, XMMHU3M npoiiecca). [[pon3BoACcTBO cTanu B KUCIOPOJIHOM KOHBEPTEPE U B DIIEKTpOIIeyax.
OpranuueckuicuHTe3. Cunmesvl Ha ocHose cunmes-ea3a. IIpon3BoACTBO METaHOJIA.
Dkonorus U npobdiaemMa OXpaHbl OKPYKAIOIIeH cpebl. 3eeHas XUMUsl.

JemoncTpanuu. 1. Ceippe ISl MPOU3BOJICTBA CEPHOM KUCIOTHL. 2. MoJenb KHUIAIIEro CIosl.
3.Kene3nas pyzna. 4. O0pasiisl CIJIaBOB KeJe3a.

Tema 6. Xumusi B ObITY H Ha ciry:k0e oomecTna (99)

Xumust nuimu. JKupel, Oesnku, yriaeBoJsl, BUTaMHUHbI. [lumeBsie 100aBKH, UX Kiaccu(UKaIus.
3amnpelieHHble U pa3pelleHHble nuileBbie n00aBku. JlekapcTBennble cpencrBa. Kpacku u mur-
MeHTHI. [IpuHImMne! okpammBanus TkaHe. Xumus B ctpoutenbcTBe. Llement, 6eton. Ctekiio u
Kepamuka. TpaaulMOHHBIE U COBPEMEHHBIE KepaMuueckue Marepuaibl. CBEpXIpoBOAsIIas Ke-
pamuka. beitoBas xumus. Or6enuBaromue cpeacTa. XUMHs B CEIbCKOM Xo03dicTBe. MHCeKTH-
nuasl U nectunuael. CpeactBa 3amuThl pacTenuil. PenemienTsl. OCOOEHHOCTH COBPEMEHHOMN
HayKd. MeTo0I0T s HayYHOTO uccienoBanus. [lpogeccus xumuka. Mamemamuueckas Xumus.
[Touck xumuueckoi nadopmaruu. Paboma c bazamu OAHHbBIX.

Jemoncrpanuu. 1. [Tumessie kpacutenu. 2. Kpamenne tkanei. 3. OtOenuBanue TkaHell. 4.
Kepamuueckue marepuansl. 5. [{BeTHbie crekina. 6. Komnekius « TOMIMBO U €T0 BUIBI».
JlabopaTopHble onbIThI. 27. 3HAKOMCTBO C MOIOIIMMHU CPeACTBaMHU. 3HAKOMCTBO C OTOEMBa-
fouMu cpeactBami. 28. Kien. 29. 3HakoMCTBO ¢ MUHEPAIbHBIMU YIOOPEHHUSIMH U U3YYEHHUE UX
CBOMCTB.

KonTposbnas padora Ne 4. torosast KOHTposbHas pabora.



Y4eOHo-TeMaTHYeCKHl IVIaH
10 kaace (3 4 B Henesnro, Beero 102 4, u3 HuUX 3 4—pe3epBHOE BpeMs)

B mom uucne OcHOBHBIE
Homep Konuuecmeo HaNpaBJIeHUA
Tema npakmu4ecKue | KOHmpoJjibHbleé .
membl uacoe BOCIIUTATEJILHOM
paoomut pabombot
e TeJIbHOCTH
[ToBTOpEeHME U yriayo- 1,2,3,4,5,6,7,8
1 JIEHHE 3HAHHUI 18 - 1
OCHOBHBIE ITOHSITUI 1,2,3,4,5,6,7,8
2 OpPraHUYEeCKOU XUMHUH 13 - -
3 YrneBoaopoibl 25 2 1 1,2,3,4,5,6,7,8
Kucnoponcoaep:xaine 1,2,3,4,5,6,7,8
4 OPTraHUYEeCKUE COeIU- 19 5 1
HEHHUS
A30T1- u cepocojiep- 1,2,3,4,5,6,7,8
5 JKalue COeqMHEHNS 6 1 -
buonornyecku akTUB- 1,2,3,4,5,6,7,8
6 14 - 1
HBIE BEIeCTBa
7 Bricokomouekynspabie 4 2 - 1,2,3,4,5,6,7,8
COCIMHEHUS
PesepBHOE Bpemst 3 - - 1,2,3,4,5,6,7,8
HUTOI'O: 102 10 4




Y4eOHO-TEeMATHYECKNH IIJIAH
11 knace (3 4 B Heaenro, Bcero 102 v)

B ToM umncie OcHoBHble
HanpaBAeHuA
Homep Koauuecmeo BOCNMUTATENIbHOM
Tema
memul uacoe [eATeNbHOCTH
npakmuueckue | Konmpoasuste | 1,2,3,4,5,6,7,8
pabomul paodomul
1 Hemeranabl 31 5 1 1,2,3,4,5,6,7,8
5 MeTtaJLibl 30 6 1 1,2,3,4,5,6,7,8
CtpoeHue aToma. 1,2,3,4,5,6,7,8
3 XumMuyeckas 8 - -
CBSI3b
OcHOBHBIE 3aKO0- 1,2,3,4,5,6,7,8
HOMEPHOCTH
4 NMPOTEKAHUS XH- 17 5 1
MHUYECKHUX peak-
107071
XumMnueckas 1,2,3,4,5,6,7,8
5 TEXHOJIOTHs 7 - -
Xumus B ObITY U 1,2,3,4,5,6,7,8
5 Ha cJry:k0e o01me- 9 i 1
crBa (11u)
HUTOI'O: 102 13 4
COI'JIACOBAHO COI''TACOBAHO
IIporokoi 3acenanust MeTo- 3amectutens nupekropa no YBP
INYECKOr0 00bEeTMHEHUS / /

yuutenen ectectBeHHbIX HAyK MBOY — COIIINe6 2021r.







