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1.IlnaHupyeMble pe3yJbTaThl OCBOCHHUS YYEOHOI0 NpeaMeTa «XuMHA»:
JIMYHOCTHBIE Pe3yJabTaThI

JInyHoCcTHBIEC pe3yjbTaThl B cdepe OTHOLICHUN o0y4yamomuxcsi K cede, K
CBOEMY 3/10POBbIO, K IO3HAHUIO Ce0sl:

— OpueHTanus OO0ydYalolUXCs Ha JOCTHKEHHUE JUYHOTO CUACThsS, peaU3alUI0
MO3UTUBHBIX JKU3HEHHBIX MEPCHEKTUB, HMHULIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K JINYHOCTHOMY CaMOOMPEACICHUIO, CIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH
KVU3HCHHBIC TUIaHBIL;

— TOTOBHOCTh M CIHOCOOHOCTH OOECIEeUUTh ceO0€ M CBOUM OJM3KUM JOCTONHYIO
YKU3Hb B MPOLECCE CAMOCTOSITEIIBHOM, TBOPUYECKOM U OTBETCTBEHHOM JESITEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH 00YUYAIOIMIMXCSI K OTCTAUBAHUIO JIMYHOTO JOCTOUHCTRA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTb M CIIOCOOHOCTH BbIpaOaThIBAaTh COOCTBEHHYIO
MO3UIIMI0 TI0 OTHONIIEHHWIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITHSIM TMPOIUIOTO U
HACTOAIIETO Ha OCHOBE OCO3HAHUSI M OCMBICICHHS MCTOPUH, AYXOBHBIX LEHHOCTEW W
JOCTHKEHUN HAIIEW CTPaHBbI;

— TOTOBHOCTb M CITIOCOOHOCTh OOYYaIOIIUXCA K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUHM C OOIIEYEIIOBEUECKUMH IIEHHOCTSMH M HJAcaJaMu TPaKJIaHCKOTO
oOmiecTBa, TMOTPEOHOCTh B  (U3UUYECKOM  CAMOCOBEPIICHCTBOBAHHMH,  3aHSATUSIX
CIIOPTUBHO-03JJ0POBUTEIBHOUN AEATEIIHbHOCTHIO;

— TPUHATHE W pealu3alvs LEHHOCTEeH 370poBOro U 0Oe30MmacHoro odpasa >KHU3HH,
OepeXHOEe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY
U TICUXOJIOTUYECKOMY 3/10POBBIO;

—  HEMpUsTUE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIOTPEOICHUS aJIKOTO0JIsI, HAPKOTHUKOB.

JIMYHOCTHBIE pe3yJabTaThl B cpepe oTHOMIEHNH o0yuaommuxcsi K Poccuu kak
Kk Pogune (OTevecTBy):

— poccuiickas ~ HJIEHTUYHOCTb, CIHOCOOHOCTb K  OCO3HAHUIO  POCCUHCKOMU
UJEHTUYHOCTH B TOJUKYJIBTYPHOM COLMYME, YYBCTBO IPUYACTHOCTHU K HCTOPHUKO-
KyJIbTYPHOM OOIIHOCTH POCCHICKOro Hapoga © cyapbe Poccum, mnaTtpuoTrusm,
TOTOBHOCTB K CITy>)KeHUI0 OTEUECTBY, €r0 3aIIUTE;

— YBaXXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepen PoauHol, ropaoctu
3a CBOM Kpail, cBOXO PolMHYy, NMpOLLIOE M HACTOAIIEC MHOTOHAIMOHAJIBHOTO Hapoja
Poccun, yBakeHue K TOCYAapCTBEHHBIM CUMBOJIaM (repo, diar, rTuMH);

— (opmupoBaHHE YBaXKEHHSI K PYCCKOMY SI3bIKY KaK TOCYAapCTBEHHOMY SI3BIKY
Poccuiickoit @enepanuu, SBIAIOIIEMYCS OCHOBOM POCCHUUWCKOM WACHTUYHOCTH U
TJIaBHBIM (DAKTOPOM HAITMOHAILHOTO CaMOOTIPE/ICTICHUS;

— BOCHHUTAaHUE YBAXKEHHUS K KYyJbType, S3bIKaM, TPaAuLUsAM H OObIYasiM HApOJIOB,
npoxuBaromux B Poccuiickon @enepanumu.

JInyHOCTHBIE pe3yjbTaThl B cdepe OTHOMIEHHH O0y4YAWIIMXCA K 3aKOHY,
roCcy1apCcTBY U K I'PAKAAHCKOMY 001LLIECTBY:

— TPaXJAHCTBEHHOCTb, I'PAXKAAHCKas MO3ULHSI aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
POCCHIICKOTO 00IIeCTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIC TIpaBa W OOS3aHHOCTH,
YBAXKAIOWIETO 3aKOH M MPaBONOPSIAOK, OCO3HAHHO MPUHUMAIOLIETO TPAJIUIMOHHbBIE
HAIMOHAIbHBIC M OOIICYETIOBEUYESCKIE TYMAHUCTUIECKHAE U JIEMOKPATUYECKHUE 1IEHHOCTH,
rOTOBOI'O K YYaCTHIO B OOILIIECTBEHHOU XU3HMU;

— TMpU3HAHHUE HEOTUYX JAEMOCTH OCHOBHBIX IpPaB M CBOOOJ 4YEJIOBEKAa, KOTOPHIE
MpUHAJICKAT KaXKIOMY OT POXKACHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
mpaB ¥ cBO0OJA 0e3 HapylleHus IpaB U CBOOOJ APYTHX JIMIl, TOTOBHOCTh OTCTauBaTh
cOOCTBEHHbIE IpaBa W CBOOOJBI YEJIIOBEKAa U IPakJIaHWMHA COTJACHO OOIIENpPU3HAHHBIM




MPUHIMIIAM M HOPMaMm MEXJIyHapOOHOIO IpaBa M B COOTBETCTBMM ¢ KoHcTuTynmen
Poccuiickon @enepannu, npaBoBas U MOJIUTHYECKAS] TPAMOTHOCTb;

— MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKU U
0O0I1IeCTBEHHOM MPAKTUKH, OCHOBAHHOE Ha JUAjore KyJIbTyp, a TaKkKe pa3IudHbIX (HopM
00I1IeCTBEHHOTO CO3HAHUSI, OCO3HAHKHE CBOET'0 MECTA B MOJUKYIBTYPHOM MUPE;

— UWHTEpUOpH3ALMSA LEHHOCTEH JEMOKpPaTHUM W  COLMAJIbHOMW  COJUJAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY PETYJHPOBAHHMIO OTHOUIEHWW B TPYIIE WIH COUHAIBHOU
OpraHu3aIuy,;

— TOTOBHOCTh OOYYalOIIUXCA K KOHCTPYKTMBHOMY YYacTHIO B MPUHSATUM PEIICHUH,
3aTparvBaloOlMX WX TIpaBa W UWHTEPEChl, B TOM 4YHCJI€ B pa3IMYHbIX (Qopmax
OOIlIECTBEHHON  CaMOOpraHW3alli, CaMOYIpaBieHHUs, OOIECTBEHHO 3HAYMMOUN
NESATENbHOCTH;

— TPUBEPKEHHOCTD 1791 (0 WHTEpHAIlMOHAIN3MA, JIPYKOBI, PaBEHCTBA,
B3aMMOIOMOIIM HAPOJOB; BOCIHUTAHUE YBAXKUTEJIHHOTO OTHOIICHUS K HAUMOHAIBHOMY
JOCT

— OUHCTBY JIIOJICH, UX YYBCTBaM, PEIIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh  OOYyYalImMXCS  MPOTUBOCTOATH  MJICOJOTHH  DKCTPEMHU3MA,
HallMOHATU3Ma, KceHopoOuH, KOpPPYNIHH, JUCKPUMHHAIMU 1O  COIUAIBHBIM,
pPEIUTMO3HBIM, PAacOBbIM, HAIMOHAJIbHBIM TIPU3HAKAM U JPYTUM  HETaTUBHBIM
COIIMAJIBHBIM SIBJICHUSM.

JInuHocTHBIE pe3yabTaThl B cepe OTHOWIEHHWH O00y4YalIIMXCA C
OKPYKAKIIUMH JIIOAbMMU:

— HPaBCTBEHHOE CO3HAHHME M TOBEJICHHE HAa OCHOBE YCBOCHHS OOIIEUYEIOBEUECKHUX
LEHHOCTEMN, TOJIEPAHTHOTO CO3HAHMS U NTOBEICHUS B MMOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTU JMAJIIOT C APYTHUMH JIOJbMHU, IOCTUTaTh B HEM B3aMMOIIOHUMAaHUSI,
HaXOAUTh OOUIUE IEH U COTPYAHUYATD JIJIS1 UX TOCTHKCHHUS;

— TMPUHATHE TYMAHUCTUYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXKHUTEIBHOE U
n00posKeNaTeIbHOE OTHOLIIEHUE K IPYTOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTh K COMNEpEekKUBaHWI0O U (HOPMHUPOBAHWE TMO3UTUBHOIO OTHOUICHUS K
JOIIM, B TOM 4YHUCJIE K JIMIAM C OrPAaHMYECHHBIMH BO3MOYKHOCTSMHU 3J0pPOBbS M
MHBaJINIaM; OepeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (DU3UUECKOMY U
[ICUXOJIOTHYECKOMY 3/I0POBBIO IPYTHUX JIIO/I€H, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (opmupoBaHHe BBIpAKEHHOW B MOBEICHUHM HPABCTBEHHOW IMO3HIIMH, B TOM YHCIIC
CIIOCOOHOCTH K CO3HATEIBLHOMY BBIOOpPY J00pa, HPABCTBEHHOTO CO3HAHUS WM TOBEICHUS
Ha OCHOBE YCBOEHHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH W HPABCTBEHHBIX UYBCTB (UECTH,
J10JITa, CTIPABEITTUBOCTH, MIJIOCEPIUS U JIPYKEITIOOMS);

— pa3BUTHE KOMIETEHLHMN COTPYIHUYECTBA CO CBEPCTHUKAMH, JETBMH MIIAUIErO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOM, OOLIECTBEHHO TOJIE3HOM, Yy4YeOHO-
HCCIIEI0BATENIbCKOM, IPOECKTHOW U IPYTUX BUAAX JIE€ITEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOWEHMH o0y4yammuxcsi K
OKPYKALIEMy MUPY, *KUBOI NIPUPoOJIe, XYyA0KECTBEHHOH KYJIbType:

— MHPOBO33pPEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHUE
JIOCTOBEpHOU HHpOpMaLMe O NepPeAOBbIX JOCTHXKEHUSIX U OTKPBITUSAX MHPOBOU H
OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U
o0111eCTBA;

— TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM 4HCIIE€ caMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEW KU3HM, CO3HATEIIbHOE OTHOIIEHUE K HEMPEpPHIBHOMY OOpa30BaHUIO
KaK yCJIOBUIO YCIEIIHON MPOodeCCUOHANBHOM U O0LIECTBEHHOU eI TENHbHOCTH;



— DKOJIOTHYECKasl KyJbTypa, O€peKHOE OTHOIIEHUS K POJHOU 3emiie, MPHUPOIHBIM
OoorarctBam Poccur W Mupa; TMOHMMaHWE BIMSHUS COLMAIBHO-KOHOMHYECKHUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOM W COUHAIBHOM Cpelibl, OTBETCTBEHHOCTH 34
COCTOSIHME TIPUPOAHBIX PECYPCOB; YMEHHUS M HABBIKA Pa3yMHOIrO MPUPOAONOIb30BAHUS,
HETEPIMMOE OTHOIICHUE K JEUCTBUAM, MPUHOCSIIUM BpeJ AKOJOTUM; NMPUOOpETEeHUE
OMBITa HKOJIOTO-HAIIPABICHHOM JIESITEIbHOCTH;

— ACTETHYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTb K ACTETUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO ObITA.

JInyHoCTHBIE pe3yabTaTbhl B cepe OTHOWICHHMH O0y4YalOIIUXCH K CeMbe H
poauTesiM, B TOM YHCJIe MOATOTOBKA K CEMEHHOM KU3HMU:

— OTBETCTBEHHOE OTHOIICHHUE K CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHATHUSA
IICHHOCTEH CEMEMHOM KU3HHU,

— TOJIOXKUTEIBHBI 00pa3 ceMbH, POAUTEIHCTBA (OTIOBCTBA W MAaTEPHUHCTBA),
WHTEPUOPU3ALINS TPATULIMOHHBIX CEMENHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yabTaThl B cepe OTHOUICHUSI O0yYAIOUIUXCHA K TPYydy, B
chepe conmaaIbHO-IKOHOMHUYECKUX OTHOIIEHUIA:

— YBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyaymied mnpodeccur Kak TyTh U CHOCO0 peanu3aiuu
COOCTBEHHBIX JKM3HCHHBIX TIJIAHOB;

— TOTOBHOCTh OOYYarolmUXCsA K TPYIOBOU MPOPeCCUOHALHON AEATETbHOCTH KaK K
BO3MOXKHOCTU YYacCTUsl B pENICHUHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBCHHBIX,
0OIIIeHAITMOHAIBHBIX MPOOJIEM;

— MOTPEeOHOCTh TPYAUTHCS, YBaXKEHUE K TPYAy U JIOASM Tpyda, TPYAOBBIM
TOCTHXKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K Pa3HBIM
BUJIAM TPYAOBOM JEATEIILHOCTH;

— TOTOBHOCTH K CaMOOOCITYKMBAaHHUIO, BKJIt0Uas 0O0Oy4Y€HHE U BBITIOJIHEHHUE IOMAITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE pe3yiabTaThl B cpepe (GU3HIECKOr0, TMCUXOJOTHYECKOrO,
COLHMAJIBHOI0 M aKa/IeMHUYeCKOro 0J1aronoay4usi 00y4armmnxcs:

— (usmyeckoe, HIMOIMOHATHLHO-TICUXOJIOTMYECKOE, COIMAIBbHOE OJIaromnoiaydne
oOydarommxcs B JKA3HU 00pa30BaTEeNIbHOW OpraHW3allid, OUIYIIEHHWE JIETbMH
0€30MacHOCTH U MICUXOJIOTUYECKOT0 KoM(popTa, HHOOPMAITMOHHON OE30MaCHOCTH.

K JIHMYHOCTHBIM Ppe3yJbTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTeIbHOMU
NMPOrpaMMabil:

BOCIIMTAHUE POCCUMCKON I'PAXXJAAHCKON UJICHTUYHOCTH, NATPUOTU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH mepen PomauHOW, TOpIOCTH 3a CBOM Kpawu,
cBor Ponnny, nmpommoe u HacTosAlee MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHue
K TOCYJIapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TUMH);

dbopMupoBaHUE TPAKITAHCKOW TO3UIMU KaK aKTUBHOTO M OTBETCTBEHHOTO WIICHA
POCCHIICKOTO 00IIIeCTBa, OCO3HAIIIETO CBOM KOHCTUTYIIMOHHBIE MpaBa M O00S3aHHOCTH,
YBKAIOMIETO 3aKOH U MPABOMOPSAJIOK, 00JIaaloIero YyBCTBOM COOCTBEHHOTO
JNOCTOMHCTBA,  OCO3HAHHO  NPUHMMAKOLIETO  TPAJAMUUOHHBIE  HAUMOHAJIBHBIE U
00l111eueI0OBEYECKHEe T'YMaHUCTUYECKUE U IEMOKPATUYECKHUE IEHHOCTH;

TOTOBHOCTH K CIIY>K€HUIO OTEUECTBY, €r0 3alIUTE;

copMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU U OOIIECTBEHHOM MPAKTUKK, OCHOBAHHOI'O HA JUAJIOTe KYJIbTYp, a TAKXKe



pa3nuuHblX  (OpM  OOIIECTBEHHOTO CO3HAHUSA, OCO3HAaHUE CBOEro MecTa B IIO-
JUKYJIbTYPHOM MUPE;

copMUPOBAaHHOCTh OCHOB CaMOpa3BUTHS U CaMOBOCIHMTAHHMS B COOTBETCTBUU C
00111eueI0OBEYECKUMU IIEHHOCTSAMHU U UieallaMH IPakIaHCKOro o0IlecTBa; TOTOBHOCTh M
CIOCOOHOCTh K CAMOCTOSITENILHOM, TBOPUYECKON U OTBETCTBEHHOM €S TEILHOCTH;

TOJICPAHTHOE CO3HAHUE M TOBEJCHUE B MOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JUANIOT C JAPYTMMU JIIOJbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS,
HaXOJIUTh OOIIHE IS U COTPYAHUYATD JIJISI X JIOCTUXKEHUS;

HABBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETHbMU MIIAJIIIIETO BO3PACTa, B3POCIbIMU
B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEA0BATEIBCKOM, IPOCKTHON U
JIPYTUX BUJAX JEATEIbHOCTH;

HPAaBCTBCHHOE CO3HAHHE U IOBEJEHHE Ha OCHOBE YCBOCHUS OOIIECYEIOBEUYECKUX
LICHHOCTEH;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCJE caMOOOpa30BaHUIO, Ha
MPOTSHKEHU U BCEH )KU3HU; CO3HATEIIbHOE OTHOIIIEHUE K HEPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHUIO yCTIENTHOM Mpo(decCuoHaNbHOM 1 00111eCTBEHHOM IeATeIbHOCTH,

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs DCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

OPUHATHE W peanu3anus [EHHOCTEH 3J0poBOr0 M Oe30macHoro o0pasza >KU3HH,
MOTPeOHOCTH B GuzruecKoMm CaMOCOBEPIIICHCTBOBAHHH, 3aHIATUIX
CIIOPTUBHOO3J0POBUTEIBHOM JIEATEILHOCTBIO, HEMIPUATHE BPEAHBIX MPUBBIUCK: KypPEHUS,
yIOTPEOJICHUS aJIKOT0JIsI, HAPKOTUKOB;

OepekHOe, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIIEHHE K (Pu3nUeckoMy u
MICUXOJIOTHYECKOMY 3JIOPOBBIO, KaK COOCTBEHHOMY, TaK M JPYruxX JtOJIel, yMEHHE
OKa3bIBaTh IIEPBYIO TTOMOIITH;

OCO3HAaHHBIH BBIOOpP Oyaymiedl mpodeccu U BO3MOXKHOCTEH  peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIICHHUE K PO ECCUOHATLHON AeATeIbHOCTU KaK
BO3MOKHOCTH YYacTHSl B PEIICHUH JUYHBIX, OOIICCTBEHHBIX, TOCYIapPCTBEHHBIX,
0O0IIIeHAITMOHAIBHBIX MPOOJIEM;

c(hopMHUPOBAHHOCTH PKOJIOTHUUECKOTO MBIIIIJICHUSI, TOHUMAHUS BIMSIHUS COIMAJIBHO-
DKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSIHUE TIPUPOJHOM M  COIMAIBHOW CpPEJbl;
pruoOpeTEeHUE OITbITa SKOJIOTOHAMPABICHHOH JIeATEIbHOCTH,

OTBETCTBEHHOE OTHOIIICHHUE K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O MPUHATHUS
LICHHOCTEM CeMEMHOM )XK1U3HMU;

MeranpeaMeTHbIe pe3y/ibTAThI
MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTEeIbHON MPOTPaMMBbI
MIPEICTAaBIICHBI TPEMS TPYIIIaMHi YHUBEPCATIbHBIX yueOHbIX AeiicTBui (YVY /).
1. PeryasaTuBHbIE YyHUBePCAJbHbIE YUeOHbIE 1eiiCTBUSA
BpInyCKHMK HAy4YHUTCH:

— CaMOCTOSITEIBHO ONPEAENATh LENW, 3aJaBaTh MAPAMETPbl WU KPUTEPUHU, IO
KOTOPBIM MOKHO ONPEAEIUTh, YTO LEb TOCTUTHYTA;

— OLICHHMBAaTh BO3MOJKHBIE TOCJIEACTBHUS JOCTHUKEHHS IIOCTABICHHOM UEIA B
NEATeNIbHOCTH, COOCTBEHHOM KU3HU M KU3HHU OKPYKAIOLIUX JIO/Iei, OCHOBBIBASCh HA
COOOpaXEHUAX TUKU U MOPAJIH;

— CTaBUTb U (HOpPMYJIHpPOBATH COOCTBEHHBIE 3ajlaud B  00pa30oBaTEIbHOMN
NEATEeNIbHOCTU U )KU3HEHHBIX CUTYalUAX;

— OLIEHHUBATh PECYPChI, B TOM YHCIJIE BpPEMs W JAPYru€ HEMATepHUaIbHbIE PECYPCHI,
HEO0OXOUMBIE JIsl JOCTHXKEHUS TTOCTABIICHHOU 111N,



— BBIOMpATHh MyTh JOCTHKEHUS II€JIH, TUIAHUPOBATh PEIIEHUE MOCTABICHHBIX 3aj1ad,
ONTUMU3UPYS MaTEepUaTbHbIE U HEMAaTepUAJIbHbIC 3aTPATHI,

— OpraHu3oBbIBaTh Y((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHXKECHUS
MOCTABJICHHOM LIEJIN;

— COIOCTAaBJIATh TMOJYYEHHBIH pE3yNbTaT ACATEILHOCTH C MOCTABICHHOW 3apaHee
IEJIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe JeiicTBUSA
BhInyCKHUK HAyYHTCH:

— HCKaTh M HAXOJUThb OOOOIIEHHBIE CHOCOOBI pElIeHUs 3a7ad, B TOM YHCIIE,
OCYIIECTBIIITh Pa3BEPHYTHIN WH(OOPMAIIMOHHBINA MMOUCK U CTAaBUTh HA €0 OCHOBE HOBBIC
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1a4H;

— KPUTHYECKH OILICHWBATh M MHTEPHPETUPOBATH MH(POPMAIUIO C Pa3HBIX TMO3UIUH,
pacrio3HaBaTh U PUKCHUPOBATH TPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOYHUKAX;

—  HCIIOJIb30BaTh pa3JInuHbIe MOJICITbHO-CXEMaTHUECKHE Cpe/acTBa TSt
NpEJCTaBICHUS CYIIECTBEHHBIX CBS3€M M OTHOIIEHUN, a TakXkKe MNPOTUBOPEUU,
BBISIBIICHHBIX B UH(POPMAITMOHHBIX UCTOUYHUKAX;

— HaXOAuTh U TMPUBOJHUTH KPUTUUECKUE apryMEHThl B OTHOIICHHH JCHCTBUM U
CYXXJICHHH JPYroro; CIOKOWHO W Pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUaHUSM B
OTHOIIIEHUH COOCTBEHHOT'O CYKJICHHUS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS,

— BBIXOJUTH 32 paMKU Y4eOHOro TpeaMeTa U OCYIIECTBISATH IIeJICHANPaBICHHBIN
MOMCK BO3MOXKHOCTEH ISl IIMPOKOTO MEPeHOca CPEACTB U CIIOCOOOB JICHCTBUS,

— BBICTpaWBaTh WHJIUBUAYIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUMUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTPAHUYECHUSI;

— MEHSATh U YIAEPKUBATh Pa3HbIC MO3UILINHU B MO3HABATEIBHOUN AEATEIHLHOCTH.

3. KoMmMyHHKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicTBUSA
BbInyCKHUK HAYYHUTCS:

— OCYIIECTBIATH JEJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHHMKAMH, TaK M CO
B3pOCIBIMU (KaK BHYTPH OOpa3oBaTEIbHON OpraHU3alMH, TaK U 3a €€ IpeIesIaMH),
noaOupaTh TAPTHEPOB JJIsA JACIOBOM KOMMYHHMKAIIMM HCXOAS W3 COOOpakeHUHU
pe3yJIbTAaTUBHOCTU B3aUMOJICUCTBHUS, & HE IMUYHBIX CUMIIATHM;

— TIPH OCYIIECTBIICHUH T'PYIIIOBON pabOTHl ObITh KaK PYKOBOJMTENIEM, TaK U YJICHOM
KOMaHJIbl B pa3HbIX pOJIIX (T€HEepaTop M€, KPUTHUK, HUCIOJHHUTEIb, BBICTYHAIOIIUMI,
AKCIEPT U T.1.);

— KOOPJIWHHUPOBATH M BBINMOJHATH PA0OTy B YCIOBHSAX PEATHHOTO, BUPTYIHBHOTO M
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

—  pa3BEpHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(MIUKTOTCHHBIC CUTYallMu W MPEAOTBPAIIAaTh KOHMIUKTHI 10 UX
aKTHBHOM (ha3bl, BHICTPAWBATh JCIOBYI0 M 00pa30BaTEIbHYI0 KOMMYHHUKAIIUIO, U30eras
JIMYHOCTHBIX OLICHOYHBIX CY>KJICHUH.

K MeTanpeaMeTHbIM pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEeIbHON MTPOTPAMMBI:

YMEHHUE CaMOCTOSITENIbBHO OMPEAEHATh LEIU IESITEIbHOCTH U COCTABIISTH IUIAHBI
JNEATENBbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENBbHOCTD; UCIIOJIb30BATh BCE BO3MOXHBIE PECYPCHI I JOCTUKEHUS MTOCTABIEHHBIX
uened W peajn3aludd IUIAHOB JIESITEIbHOCTH; BBIOMpPATh YCHEUIHBIE CTPAaTeTUH B
Pa3IMYHBIX CUTYaLUSX;



yMEHHE MPOAYKTUBHO OOIIATHCS U B3aUMOJACHCTBOBATH B MPOLIECCE COBMECTHOM
NEATeNIbHOCTH, YYUTHIBATh MO3UIMHM JPYTUX YYACTHUKOB JACATEILHOCTH, ()PEKTHUBHO
paspemiatb KOHPIUKTHI;

BJIaJICHUE HABbIKAMU IMO3HABATEIBHOM, YUeOHO-UCCIEI0BATENbCKON U MPOEKTHOM
NEATeNIbHOCTH, HaBBbIKAMU pa3pelieHus] MpoOieM; CHOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHUs MPAaKTUYECKUX 3aJad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

TOTOBHOCTH U CITIOCOOHOCTH K CAMOCTOSITEIbHON MH()OPMAIIMOHHO-TI03HABATEIbHON
NeSATeNIbHOCTH, BIIaJICHUE HaBBIKAMU

JTydeHusT HeoOXxoauMoW wuHOOpManMM W3 CJIOBapedl pa3HbIX THUIIOB, yYMEHUE
OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpPMAIMM, KPUTHUUECKU OLICHHBATH U
UHTEPIPETUPOBATH HH(OPMALIUIO, TOTYUYAEMYIO U3 Pa3IUYHBIX UCTOYHUKOB,;

yMEHHE HCIOJIb30BaTh CpeACTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
texHosiorui (manmee — WKT) B pelieHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 ¢ COOJTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKHU, TEXHUKH 0€301acHO
CTH, THUTHEHBI, pecypcocOepexeHus, TMPaBOBbIX W OITUYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30MaCHOCTH;

yYMEHUE OTNPEeIeATh Ha3HAYCHUE U (DYHKITUU PA3JIMYHBIX COITUATBLHBIX HHCTUTYTOB;

YMEHHE CaMOCTOSITEJIbHO OIICHMBATh W NPUHUMATh PEIICHUs, OIMPEACIISIIONINe
CTpaTETHIO TIOBEACHUS, C yUETOM IPaXKJaHCKUX M HPAaBCTBEHHBIX IIEHHOCTEH;

BJIAJICHUE SI3BIKOBBIMHU CPEJICTBAMU — yMEHHUE SICHO, JIOTUYHO M TOYHO HM3JlaraTh
CBOIO TOUKY 3PCHHSI, UCIIOJIb30BaTh a/ICKBATHBIC SI3BIKOBBIC CPEJICTBA;

BJIa/ICHHE HaBBIKAMH MO3HABATEIbHOU pedieKCHH KaK OCO3HAHMS COBEPIIAeMbIX
JEUCTBUN W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAaHUM, IPAHMI] CBOETO
3HAHMSI U HE3HAHUS, HOBBIX I03HABATENIBHBIX 33]1a4 U CPEACTB UX IOCTHXKCHUS;

TpeboBanuss K NpeIMeTHBIM pe3yJbTaTaM OCBOEHUs YriIyOJEHHOTO Kypca XUMHUHU
JOJDKHBI  BKJIFOYATh TpeOOBaHMS K pe3ynbTaTaM OCBOEHHsS 0a30BOTO Kypca U
JOTIOJTHUTEIILHO OTPaXKaTh:
1) chopMUpOBaHHOCTH CHUCTEMBl 3HAHHMH 00 OOMIMX XUMHUYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX;
2) chopMHUpPOBAHHOCTH yMEHHUM HCCIEIOBAaTh CBOHMCTBA HEOPTaHUYECKUX U
OpraHWYeCKUX BEIIECTB, OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYCCKUX
peaKIuii, IPOTHO3UPOBATH BOBMOKHOCTh UX OCYIIIECTBIICHUS;
3) BIajieHUE YMEHHUSMHM BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHUN O COCTaBE, CTPOCHUHU
BEIIECTBA M OCHOBHBIX XHMHYECKHX 3aKOHAX, IPOBEPATh HMX OKCIEPUMEHTAIBHO,
dbopMyIupys 11eIb UCCASIOBAHNS,
4) BnajeHUEe METOJaMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS M MPOBEACHUS XUMHUYECKUX
OKCIICPHUMEHTOB C COOJIIOJICHMEM TMpaBwil Oe30macHOM pabdoOThl C BEHIECTBAMH U
71a00paTopHBIM 000pyIOBaHUEM; C(POPMHPOBAHHOCThL YMEHUM OIMCAaHMS, aHAIW3a H
OIIEHKHU JJOCTOBEPHOCTH TMOJYUYCHHOT'O Pe3yJIbTaTa;
5) chopMHUpPOBAaHHOCTh YMEHHH MNPOTHO3WPOBATh, AHAIM3UPOBATH M OICHUBATH C
MO3UIIMNA JKOJOTHYECKOM O€30MacHOCTH MOCJEACTBUS OBITOBON U TMPOU3BOJICTBEHHOM
NeITEIHLHOCTH YEJIOBEKA, CBA3AHHOU C epepadOTKOM BEIIECTB.
BbinyckHUK Ha yriy0JieHHOM YPOBHE HAYUMTCSI:

— pacKpbIBaTh Ha MPUMEpPaAX POJIb XUMHUHU B (DOPMHUPOBAHUM COBPEMEHHOM HAYYHOU
KapTUHBI MUpPa U B MMPAKTUYECKON NEATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKY XUMHUEH
U IPyTUMHU €CTECTBEHHBIMU HAayKaMHU;



—  WUIIOCTPUPOBATH HA MPHUMEPAX CTAHOBIICHUE W JBOJIOLMIO OPraHUYECKOW XUMHUHU
KAaK HayKH Ha Pa3JIU4YHbIX UCTOPUYECKHUX ITAIAX €€ Pa3BUTHUS;

— YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMOB
XUMUYECKUX DJIEMEHTOB U IEPUOAUYECKMM HW3MEHEHHEM CBOMCTB XHMHYECKHUX
AJIEMEHTOB U UX COCAUHEHNH B COOTBETCTBUH C IMOJOKEHUEM XUMHUYECKUX DJIEMEHTOB B
IIEPUOIUYECKON CUCTEME;

— AHAJIIU3UPOBATH COCTAaB, CTPOCHHUE U CBOWCTBA BELIECTB, IPUMEHSS IIOJIOKECHUS
OCHOBHBIX XHMHWYECKHX TEOPUN: XMMHUYECKOTO CTPOCHHUS OPraHUYECKHX COCIMHEHUHN
A.M. bytnepoBa, CTpOo€HUsS aToMa, XHUMHUYECKOHW CBA3U, DIIEKTPOJIUTHUYECKOU
JUCCOLMALNA KHUCJIOT Y OCHOBAHWM; YCTaHABIMBATH INPUYMHHO-CJIEICTBEHHBIE CBS3H
MEXKy CBOMCTBAMHU BELIECTBA U €T0 COCTABOM U CTPOCHUEM;

— TMPUMEHATH MpaBWJIA CUCTEMATHYECKOW MEXKIyHApPOJHOW HOMEHKIATYphl Kak
CpEelICTBA pa3IMYeHUs U UACHTU(PUKALIMK BEIIECTB M0 UX COCTABY U CTPOEHUIO;

— COCTaBJISTh MOJIEKYJIIpHbIE W CTPYKTYpHble (OPMYJIbl HEOPraHMYECKHX H
OpraHMYeCcKUX BEIIEeCTB KaK HOCUTeNed HMHQOpMalUuMh O CTPOCHUM BEIEeCTBa, €ro
CBOMCTBAX U MPUHAJIEKHOCTH K OIPEICIICHHOMY KJIACCY COCAUHECHUM;

— OOBSICHATH MPUPOAY U CHOCOOBI 00pa30BaHUS XMMHYECKOW CBSI3M: KOBAJICHTHOU
(MONsIpHOM, HEMOJSIPHOM), HOHHOW, METAIIMYECKOM, BOJOPOJHON — C UEJBIO
ONpeIeSICHUs] XUMUYECKON aKTUBHOCTH BELIECTB;

—  XapaKTepu3oBaTh (PU3MYECKHE CBOMCTBA HEOPraHMYECKUX M OPraHHUYECKUX
BEIIECTB U YCTAaHABIMBATH 3aBHUCHUMOCTh (DU3MUYECKMX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKON PELIETKH;

—  XapakTepHU30BaTh 3aKOHOMEPHOCTH B MU3MEHEHUU XMMHUYECKUX CBOWCTB IIPOCTHIX
BEILECTB, BOJOPOJHBIX COCAUHEHUN, BBICIIUX OKCUIOB U THIPOKCUJIOB;

— TIPUBOJUTH NPUMEPHl XUMHUYECKMX PpEaKUUH, pPACKPBIBAIOIIUX XaPAaKTEPHBIE
XMMUYECKUE CBOMCTBA HEOPTAHUYECKUX U OPraHUYECKUX BELIECTB U3YYCHHBIX KIIACCOB C
LEeJIbI0 UX HUJIECHTU(PUKALUU U 00BSICHEHHS 00JIaCTH IPUMEHEHMUS,

—  OIpEeNeNATh MEXaHU3M PEaKLUU B 3aBUCUMOCTHU OT YCIIOBUU NPOBEACHUS PEAKIUU
U NPOrHO3UPOBATH BO3MOXKHOCTb IPOTEKaHUA XUMHUYECKUX PEAKIUH Ha OCHOBE THUIIA
XUMHUYECKOU CBSA3U U AKTUBHOCTU PEArcHTOB;

— yCTaHaBJIMBaThb 3aBUCHUMOCTb  DPEAKIMOHHOM  CIOCOOHOCTH  OpPraHUYEeCKHX
COCAMHEHUN OT XapakKTepa B3aMMHOIO BIMSAHHA AaTOMOB B MOJIEKYJaX C LEJbIO
IIPOTHO3UPOBAHUSA NTPOAYKTOB PEAKIINH;

— YCTaHABIMBATh 3aBUCUMOCTH CKOPOCTM XUMHYECKOM pPEaKIMM W CMELICHUsA
XHUMHUYECKOTO PABHOBECHS OT PA3UYHBIX (AKTOPOB C LEIbI0  OMNpeesieHUs
ONTUMAJBHBIX YCIOBUM MPOTEKaHUS XUMUYECKUX IIPOLIECCOB;

— YCTaHABIMBAaThb TI'E€HETHYECKYIO0 CBi3b MEXAY KJacCaMd HEOPraHWYECKUX U
OpPraHUYEeCKUX BEIIECTB AJII OOOCHOBAHUS MPUHIUMIHAIBHON BO3MOKHOCTH MOJIY4YEHHUS
HEOPraHUYECKNX U OPTaHUYECKUX COCAUHEHNN 3aJaHHOIO COCTaBa U CTPOCHMS;

— TOJA0MpaTh peareHThbl, YCIOBUS U ONPEAENATh MPOAYKTHI peakiuil, MO3BOISIONINX
peann3oBaTh Ja0OpPATOPHbIE U TMPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHs BaKHEHUIIUX
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB;

— OIpenensaTbh XapakTep Cpeabl B pe3ynpTaTe TUAPOJIN3a HEOPTaHWYECKHX U
OpPraHWYECKUX BEIIECTB W NMPHUBOIWTH IPUMEPHI TMAPOIN3A BEIIECTB B IMOBCEIHEBHOU
KU3HU YeJI0BEKa, OMOJIOTMYECKUX OOMEHHBIX MPOIECCax U MPOMBIIUIEHHOCTH;

— TPHUBOJWUTH INPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN B NPHUPOLE,
IIPOU3BOJCTBEHHBIX MPOLECCAX U JKUZHEAEATEIBHOCTH OPTaHU3MOB;

— 00OCHOBBIBaTh MPAKTHUYECKOE HCIIOIb30BAHUE HEOPraHWUYECKMX U OPraHUYECKHX
BELLECTB U UX PEAKIHI B IPOMBIIUIEHHOCTH U OBITY;



— BBINIOJIHATh XWMHYECKUH OKCIIEPUMEHT 1O pACMO3HABAHUIO W TIOIYYCHUIO
HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB, OTHOCSINHUXCS K Pa3IMYHBIM Kjaccam
COCIMHCHUM, B COOTBETCTBUM C TpaBWIAaMH M TNpueMaMu Oe30MacHOW paboThl C
XAMHYECKUMU BEIIECTBAMH U JTaOOPATOPHBIM 000PYAOBAHHUEM;

— TMPOBOJIUTH pPACyYEThl HA OCHOBE XUMHUYCCKUX (DOpPMYyNT W ypaBHCHHH pPEaKIIUNA:
HAXO0XJCHUE MOJEKYISIPHOW (hOPMYJIBI OPTaHUYECKOTO BEIIECTBA IO €ro MIOTHOCTH U
MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM IO MPOAYKTaM CTOpPaHHS,
pacdeTbl MacCOBOW JOMHM (MAacchl) XUMHUYECKOTO COCIMHECHHUS B CMECH; PacyeThl MacChl
(oObeMa, KoJIMUECTBA BEIECTBA) MPOJIYKTOB PEAKIMU, €CIU OJHO M3 BEIIECTB JaHO B
M30bITKE (MMEET MPUMECH); pacdeThl MACCOBOM MM OOBEMHOM IO BBIXOJIa MPOIYKTA
peaKknuu OT TEOPETHYECKH BO3MOXKHOTO;, pacyeThl TEIUIOBOTO 3¢ ¢deKTa peakiivu,
pacdeTbl 0OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHYECKHX PEAKIHIX; PacdeThl MacChl
(o0BpeMa, KOTMYECTBa BEIIECTBA) MPOIYKTA PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JaHO B BUJIC
pacTBopa ¢ OMpeIeICHHOM MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA;

— HCIIONIB30BaTh METOJbl HAYYHOT'O TO3HAHUS: aHAIW3, CHUHTE3, MOJCIMPOBAaHUC
XHMHYECKUX TIPOIECCOB M SABJICHUN — NPH PEIICHUU Y4eOHO-MCCIICIOBATSIIBCKUX 3a/1a4
110 U3YUYEHUIO CBOWMCTB, CIIOCOOOB MOTYYCHUS U PACTIO3HABAHUS OPTaHUYCCKUX BEIICCTB;

— BIIAQJCTh TpaBWJIaMU 0E€30MaCHOTO OOpalieHUuss C CIKUMH, TOPIOYUMH H
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUM;

—  OCYIIECTBIISATH MOMCK  XHMHYCCKOU uHopMaIlM  TI0  Ha3BaHUsM,
UICHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KpWUTHUYECKH OIICHUBATh U HWHTCPIPETUPOBATh XUMHUYECKYIO HH(OpMaIuio,
COJIEPIKAIIYIOCS] B COOOIICHUSAX CPEACTB MacCOBoW mHpopManuu, pecypcax MHTepHera,
HAyYHO-TIOMYJSIPHBIX CTAaThIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
IEJISX BBISBJICHUS OMIMOOYHBIX CYXKIECHUN U POpMHUPOBAHKS COOCTBEHHOMN MO3UITNN;

— YCTaHABJIMBAaTh B3aMMOCBS3M MEXAy (akTamMd W TeopHed, MPUIMHON U
CICACTBUEM TPH aHaIM3e MNPOOJIEMHBIX CUTyalldid M OOOCHOBAaHMHM IPUHHUMAEMBIX
PEIIECHU HA OCHOBE XUMUYECKNX 3HAHUM;

— TMPENCTAaBISITh TYTH  PpEIIeHHUs] TJI00ATBbHBIX MPOOJEM, CTOSIIMX  Tepes
YeJIOBEUYECTBOM, U MEPCIIEKTUBHBIX HAIPaBJICHUM Pa3BUTHUS XUMHYCCKUX TEXHOJIOTHH, B
TOM YHCJIE TEXHOJIOTHH COBPEMEHHBIX MaTEpPHAJIOB C Pa3IMYHON (PyHKIIMOHAIBHOCTBIO,
BO300HOBJISIEMBIX HCTOYHUKOB CBIPHS, MEPEepabOTKH M YTHIHW3AIMUA MPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

BorinycKHHMK Ha yrjiy0JiIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUTHCSI:

—  opmyruposams yeinb uccne0o8anus, 8b1068U2ANNb u nposepsimv
IKCNEPUMEHMAIbHO 2UNOMe3bl O XUMUYECKUX CBOUCMEAX 6ewecme HaA OCHO8e UX
cOCMasa u CMpoeHus, Ux CNOCOOHOCMU 8CMYNAMb 8 XUMUYecKue peakyuu, o xapakmepe
U NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyull;

—  CamMoOCmMoAmMenbHO NIAHUPO8AMb U NPOBOOUMb XUMUUECKUe OIKCHePpUMEHmbl C
cobnooenuem npasuil 0e30nacHoll  pabomuvl ¢ Geujecmeamu U J1AOOPAMOPHLIM
0bopyoosanuem,

—  UHmMepnpemuposamsv OAHHblEe O COCMABE U CMPOEHUU Beujecms, NOJYUEHHble C
NOMOWBIO COBPEMEHHBIX PUSUKO-XUMULECKUX MEMOO08;

—  Onucwvlgamv COCMOsIHUE 2JIeKMPOHA 8 AMOME HA OCHOBE COBPEMEHHbIX K8AHMOBO-
MeXaHuyeckux npeoCcmasieHuli. 0 CMpOeHUuu amoma Oas O0OBACHEeHUs pe3ylbmamos
CHEeKMPAlbHO20 AHAIU3A BeUieCmB;

—  Xapakmepuzoeamsv pOolb A30MOCO0EPHCAUWUX 2eMEPOYUKTIULECKUX COCOUHEHUL U
HYKIEUHOBLIX KUCTIOM KAK 8ANCHEUUUUX OUON02ULEeCKU AKMUBHBIX 8eUeCm8;



— NpOocHOo3upoeamos BO3MONCHOCMb npomeKxkaHus OKUcCiumesbHO-
60CCMAHOBUMETIBHBIX peakuuﬁ, Jaexcauiux 6 OCHoee I’lpblpO()Hblx u np0u38006m6€HHblx
npoyeccoe.

Conep:kanmne y4e0OHOro nmpeamera
Tabdanua TeMaTHYeCKOr0 pacnpe/ie/ieHisi 4aCOB M0 roJaM o00y4eHus

Neni/m Konnu 10 11
Ha3Banmue pa3aesna eCTBO | KJacc | KJjacc
4acoB
1 | TeopeTnueckne OCHOBBI XUMHH. 47 17 30
2 | OcHOBBI HEOPTraHUYECKON XUMHH 60 - 60
3 | OcHOBBI OpraHM4YeCKON XUMUHU 85 85 -
4 | Xumus u KU3Hb 12 = 12
Hroro 204 102 102

2.Conep:xaHue y4eOHOT0 MpeaMeTa
10 kmace (102 g; 3u. B HEeaEIIO)
YrayOiaeHHbBIH YPOBEHD

2.1. Teoperuveckne OCHOBbI XUMHHU

2.1.1. CTpoeHue BelecTBa

ATOMHO-MOJIEKYJIIDHOE y4eHHMe. BemniectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO
cTpoeHus. KauecTBeHHBIM M KOJMYECTBEHHBIM COCTaB BeHleCTBA. MosipHass U OTHOCHUTENIbHAs
MOJIEKYJISIPHAsI MacChl BemecTBa. MosbHas 10JI1 U MaccoBas JI0JIS SJIEMEHTA B BEIIECTBE.

Crpoenune atoma. Hyknuawsl. M3otonbl. Tumbl paanoakTUBHOTO pacnana. TepMosaepHbIN
cuHTes3. S nepHeie peakunu. [IpumeHenne paguoHyKIUI0B B MEAUIIMHE. MEeTO MEUEHBIX aTOMOB.

CoBpeMeHHass MOJieJib CTpPOE€HUsi aroMa. KopmycKynsipHO-BOJHOBBIE CBOMCTBA AJIEKTPOHA.
KBanToBble uncia. ATomHast opOutans. Pacnipenenenue 31eKTpOHOB MO SJHEPTE€TUYECKUM YPOBHSM B
COOTBETCTBUU C MPUHUMIIOM HAUMEHBIIEH 3HEpruu, npaBuiaoM XyHaa W npuHuunom Ilaymu.
OC0OEHHOCTH CTPOCHHSI SHEPTETUUECKIX YPOBHEH aTOMOB 0-371eMEHTOB. DJIEKTPOHHAS KOHPHUTYPAITHSI
aroma. Kiaccupukanus XAMHYSCKHX OdJIeMeHTOB (S-, P-, d-, f-amemenThI). DieKTpOHHBIE
KOH(UTYpalK MOJOXKUTEIbHBIX U OTPUIATENIbHBIX HOHOB. OCHOBHOE M BO30YX/IEHHbIE COCTOSHUS
aTOMOB. BaJleHTHBIE 3/IEKTPOHBI.

[lepuoanueckuii 3akoH. POPMYIHpPOBKAa 3aKOHA B CBETE COBPEMEHHBIX MPEICTABICHUN O
CTpOCHMH aToMa. MupoBo33peHUeckoe U HayyHoe 3HaueHue llepuommyeckoro 3akona JI. U.
MenpaeneeBa. Paguyc atoma. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEIMHEHUH, BBICIIMX OKCUAO0B U TUAPOKCHIOB B IIEPUOAAX U IpyHIax. DIEKTPOOTPULATEIIbHOCTD.

XuMHn4yecKkasi CBsi3b. ODJIEKTPOHHAs NPUpPOJAa XMMHYECKOH CBsS3U. Buabl XMMHUYECKOW CBS3H.
KoBanenTHas cBs3b U €€ XapaKTEPUCTUKHU (SHEPTHUS CBSI3U, [UTMHA CBSI3U, BAJICHTHBIN YTOJl, KPaTHOCTh
CBSI3H, MOJIIPHOCTD, MOJIAPU3YyeMOcTh). KoBaneHTHas HemossipHas U noJisipHas cBsizb. OOMEHHBIH U
JOHOPHO-AaKIIETITOPHBI MeXaHU3Mbl 00pa30BaHMsI KOBAJCHTHOW TMOJSpHON cBs3u. [eomerpus
Monekynbl. MoHHas cBA3b. Metainuyeckas cBsizb. BoJopoaHast CBsI3b M €€ BIMSIHUE Ha CBOMCTBA
BellecTBa. MexXMONeKyIsipHbIE B3aUMOICHCTBHUSL.

ArperaTHble cOCTOsIHMS BemecTtBa. ['a3sl. ['a3oBble 3akoHblL. YpaBHeHue Kilalinepona—
MenneneeBa. 3akoH ABoraapo. 3akOH OOBEMHBIX OTHOIIEHHH. OTHOCUTENbHASA TUIOTHOCTH Ta30B.
Cpennsisi MOJIsipHasi Macca CMECH.

CrpoeHue TBEpHBIX TEN: KPUCTAIMYECKHE W aMOp(HBIC BemecTBa. THUIBI KPUCTAJUIMUECKUX
pElIeTOK: aTOMHas, MOJISKYJspHas, HOHHAs, MeTaiundeckas. [loHsTre 00 ameMeHTapHOU sYeiKe.
3aBUCUMOCTh (DM3MUECKUX CBOMCTB BEIIECTBA OT THIMA KPUCTAJUITMUECKOH pemeTku. [IpuuuHsb
MHOTOOOpa3usi BemiecTB. COBpPEMEHHBIE TMPEACTABICHHUS O CTPOCHUU TBEPIBIX, KUAKUX U
ra3o000pa3HbIX BEIECTB.

Jemoncrpamun. 1. OOpa3ipl BEMIECTB MOJEKYISIPHOTO M HEMOJICKYISIPHOTO CTPOEHUS. 2.



Bosronka nona. 3. Mogenu mosexyn.4. Kpucramidyeckue pereTK.

2.1.2. OcHOBHbIE 32aKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKHX
peaxkuuii

Kinaccnpukanuss XMMHYeCKHMX PpeakuMii 10 pa3iuyHbIM IPU3HAKaM CpaBHEHMS.
I'oMoreHHbIe U TeTeporeHHbIe peakiini. Kiaccudukaius mo 3Haky TerioBoro s¢dexra. O6patumbie
1 HeoOpaTuMble peakiuu. KatanuTniyeckue 1 HeKaTaTUTHUECKUe peakiiuy. Peakiun ¢ n3aMeHeHHEM U
0e3 U3MEHEHUS CTEIICHU OKHCIICHHS 3JIEMEHTOB B COCTMHEHHSX.

JHepreTuKa XHMHUYECKUX peaknuil. TemnoBolr  dPPeKkT XUMHYESCKOW  PEaAKIIHH.
OHJIOTEpMUYECKHE U OK30TEPMHUECKHUE peakluu. TepMoxuMuueckue ypaBHeHHs. Teruiora
oOpa3oBanusi BemiecTBa. 3akoH l'ecca W cleacTBUs W3 Hero. DHeprus cBs3u. lloHstHe 0 U
sHTanbnuu. [lonstue 06 suTponuu. Bropoi 3akon repmoannamuku. @opmyina bonpiimMana. DHeprust
I'n66ca 1 KpUTEpUU CaMOTIPOU3BOIBHOCTH XUMHUYECKOH peaKIn.

OOpaTumble peakumu. Xumuueckoe paBHoBecue. Koncranta paBHoBecus. [Ipuniun Jle-
[IlaTenbe. PaBHOBecHBIE COCTOSIHUA: YCTOWYMBOE, HEyCTOMuuBOe, Oe3paznuuyHoe. CMmelieHue
XMMUYECKOTO paBHOBECHS MOJ JICHCTBHEM DPA3NIMYHBIX (DAKTOPOB: KOHIEHTPALMU PEAareHTOB WU
MIPOAYKTOB PEAKLMWH, NABJIECHUSA, TeMIlepaTypbl. Poiib cMeleHns paBHOBECHs B TEXHOJIOIMYECKUX
rporieccax.

CxopocTh XMMHYECKHMX PpeaKkluil, €¢ 3aBHCUMOCTb OT PA3IUYHBIX (PAKTOPOB: MPHUPOJIbI
pearupyromunx BeEIIECTB, KOHLEHTPAlUMU pEarupyroniux BEHNIECTB, TEMIEPATypbl, HaIU4dUs
KaTajJn3aTopa, IUIOMAaad IOBEPXHOCTH pEarupyroliux BEUIECTB. Peaknum TOMOTreHHblE |
rereporennsie. [IpaBunio Bant-I'odpda. [lonarue 06 sHeprun akTuBauyu U 00 SHEPreTUUYECKOM
npoguiie peakiuu. AKTUBHOCTb U CEJIEKTUBHOCTh KaTaiau3aTopa. Poib Karamm3aTopoB B MPHPOJIE
Y IPOMBIIIJIEHHOM Npoun3BoicTBe. DepMeHThI Kak OMOJIOrMYecKue KaTaan3aTophl.

JemoncTpanuu. 1. Dx30TepMudeckue M 3HI0TEpMUUYECKIE XUMUUECKHUEe peakiuu. 2. Tenaosbie
SIBJICHUSI IPU PACTBOPEHUHU CEPHOM KUCIOTHl U AMMHUAYHOM CENUTPHI. 3. 3aBUCUMOCTh CKOPOCTH
peakuuu OT NPUPOBI BEIECTB HA IPUMEPE B3aNMOJCUCTBHS PACTBOPOB PA3JINYHBIX KACIOT
OJIMHAKOBOM KOHLIEHTPALIMH C OJJUHAKOBBIMU KyCOUKaMH (TpaHyJaMH) IUHKA U OIMHAKOBBIX
KYCOYKOB pa3HbIX METAJUIOB (MarHus, LIMHKA, JKeJe3a) C paCTBOPOM COJISIHOM KHCIIOTHI. 4.
B3anMoelicTBre pacTBOPOB CEpHOM KUCIOTHI C PACTBOPAMU THOCYIb(aTa HATPHUs pa3TMIHON
KOHLIEHTPALUU U TEMIIEPATyphbl. 5. 3aBUCUMOCTH MOJOKEHUS PABHOBECHUS B CUCTEME

2NO2 OON204 ot TemmepaTyphl.

JlabopaTopHble onbIThl. 1. KaTanutudyeckoe pa3ioxeHue NepokCuaa BOI0Poa.

2.1.3. PacTBOpBI

Cnoco0bl  BbIpaKeHMs KOJHMYECTBEHHOI'0 COCTaBa pacTBOpa: MaccoBas JI0JA
pPacTBOPEHHOIO BellecTBa (MPOLIEHTHAs KOHIeHTpauus), PacTBopeHune Kak (PU3MKO-XMMHUYECKUN
Iporuecc.

Jucnepcublie cucrembl. Komnounnsie pactBopbl. Mcrtunuble pactBopsl. JlucnepcHas daza u
aucriepcuonHas cpena. CycneH3uu U 3Myibeud. 3014 U renu. OnanecueHuus. Dddext Tunnans.
Koarynsauus. Cequmentanus. CuHepesuc.

Peakuum B pacTBOpax 3/1eKTPOINTOB. KauecTBeHHbIE peakiny HaNOHBI B pacTBope. KnucinotHo-
OCHOBHBIE B3aUMO/IEHCTBUS B pacTBopax. AMdoTrepHocTs. MoHHOE mpou3BeneHue Boabl. BoopoaHblit
nokasarens (PH) pactBopa. CunbHble M ciaa0ble dIeKTposnuThl. Pacder pH pacTBOpOB CHIIBHBIX
KUCIOT U 1menoyei. KoHCTaHThl ucconanuy ciadbiX 37eKTpoauToB. Peakiinu MOHHOTO oOMeHa.
ITonHble U COKpallleHHBIE HOHHBIE ypaBHEHHU. [ naponus coneit. I'uaponus no KaTUOHy, 10 aHUOHY,
10 KaTUOHY U I10 aHWOHY. Peakuus cpepl pacTBOPOB COJIEH: KUCIOTHAS, LIEJI0OYHAs U HEUTpaJIbHAas.
[Tonublit HEOOpATUMBIHM THAPONN3. 3HAYCHHE TMIPOJIN3a B OMOJIOrMYECKMX OOMEHHBIX Mpolieccax.
IIpuMeHeHne rupoan3a B IPOMBIIITIEHHOCTH.

Jemoncrpanuu. 1. Onpenenenue KMCIOTHOCTH CpPebl IPU MOMOIIM UHIUKATOPOoB. 2. Dddekt
Tunnans. 3. O6pazoBaHKe KOMIIIUIEKCHBIX COEIMHEHUH NIepeX0IHBIX METAJIIOB.

JlaGopaTopHsle onbIThI. 1. Peakiu noHHOro ooMeHa. 2. CBoiicTBa KOJJIOUIHBIX PacTBOPOB. 3.
I'mpponus coneit. 4. IloxydyeHne u cBONCTBA KOMIUIEKCHBIX COEAMHEHNH.

2.1.4. OKHCIUTEJBHO-BOCCTAHOBHUTEIbHBIE NPonecchl OKNCIUTEIbHO-



BOCCTAHOBHMTEJbHbIC peaKIMu. TUIIbI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. OkucieHue u BoccTaHOBiIEHHE. OKHUCIUTENN U
BOCCTaHOBUTEIU. METOJ 3JEKTPOHHOIO U 3JIEKTPOHHO-MOHHOro OanaHca. IloBeneHue BeliecTB B
cpenax c¢ pasHbiM 3HaueHueM pH. Ilepmanranar kamus Kak oOKucaAMTENb. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE DPEAKLMHM B IPHUPOJE, MPOU3BOJICTBEHHBIX MPOIECCAX U KHU3IHEACATEIbHOCTU
OpraHu3MOB.

l'anbBaHn4YecKkuii 3jieMeHT (Ha npuMepe dneMeHTa Jlannast). XumMudeckue HCTOYHUKH TOKa!
raJlbBAHMYECKUE 3JIEMEHTBI, aKKyMYJISTOPbl U TOIUIMBHBIEC 3JIEMEHTHI. DJIEKTPOXUMUUYECKUM P
HanpspKEHUHN (AKTUBHOCTH ) METAJUIOB (psi] CTaH1apPTHBIX 3JIEKTPOAHBIX HOTEHLIMAIOB).

DJIeKTPOJIM3 PACIUIaBOB U BOJHBIX PACTBOPOB DJIEKTPOJIMTOB (KHCIOT, ILIEIOYEH M COJICil).
[IpakTrueckoe npuMeHeHHe EKTPOIIN3a ISl OTy4YEHHUS ILIEI0YHBIX, IIEI0OYHO3EMEIbHBIX METAJUIOB
nanoMuausa. Koppo3ust MeTamioB: ciocoObl 3alUThl METAIIIOB OT KOPPO3HUH.

JemoncTpanuu. B3aumoneiicTBue nepMmaHraHara Kajius C CyIb(UTOM HATpusi B Pa3HBIX
cpeaax.

2.2. OcHOBBI HEOPraHM4YecKoi XUMHUH
2.2.1. Knaccudukanus 1 HOMEHKJIaTypa HEOPraHU4eCKUX coeTUHEeHU

Baxkneiimue kiacchl HEOPraHUYECKHX BELIECTB. DJIEMEHTHI METaJlIbl U HEMETaJIbl U UX
nonoxxenne B llepuoamueckoit cucreme. Kiaccuduxamuss W HOMEHKIATypa  CIOXKHBIX
HEOPraHMYECKUX COECAMHEHUN: OKCUIOB, THAPOKCHIOB, KUCIOT U cosiel. ['eHeTndeckas CBSA3b MEXKIY
KJIJacCaMH HEOPraHW4eCcKuX coenHeHui. nenTndukanus HeOpraHnuecKux BeIecTB 1 HOHOB.

Kommnekcueie coequnenus. CocTaB KOMIUJIEKCHOTO MOHA: KOMILJIEKCOOOpPa30BaTesb, JIUTaH/IbI.
Koopaunanmonnoe uncrno. HomMeHkIaTypa KOMIUIEKCHBIX COEAMHEHHUN. 3HAu€HHE KOMIUIEKCHBIX
coequHeHui. [loHsiTHE 0 KOOPAMHAIIMOHHOW XUMHUH.

2.2.2. HeMeTaJlJIbI

Bonopon. Ilonyuenue, ¢uznyueckue U XUMUYECKHE CBOMCTBA (peakmuu C MeETaUlaMH H
HEMeTaJlJlaMH, BOCCTAaHOBJIEHUE OKCUJIOB U coJieil). ['uapuipl. TOMIMBHbIE 3IEMEHTHI.

I'anorenpl. O0mIas xapakTepuCTUKa IEeMEHTOB m1aBHOM noarpynmsl VII rpynmer. dusnueckue
CBOMCTBA MPOCTHIX BELIECTB. 3AKOHOMEPHOCTH U3MEHEHUS OKUCIUTEIBHOW aKTUBHOCTH T'AJIOTEHOB B
COOTBETCTBUU C MX MOJOKEHUEM B mnepuoauyeckoil tabmuue. [lopsiok BeITECHEHUS TalOT€HOB U3
PacTBOpPOB TaJOr€HUJIOB. XJIOpP — IOJy4YeHHE B IPOMBIIUICHHOCTH W J1abOpaTOpUHU, peakiuu C
MeTaJulaMd M HeMmeTajulaMu. B3ammopeilicTBue xjiopa C BOJOM M pacTBOpaMu  IIEJIOYEH.
Kucnoponusie coenuHenuss xjopa. [MOOXJIOpUTHI, XJOpaTbl M MEPXJIOpPaThl Kak TUIIAYHBIC
okucnuren. OcobeHHocTH xumuu (ropa, Opoma u moma. KauecTBeHHas peakuus Ha HOJI.
["asloreHOBOIOPOIBI — TOJIy4E€HHE, KUCIOTHBIE W BOCCTAHOBHUTEIIbHBIE CBOWCTBA. XJIOPOBOAOPOI.
["anoreHoBOOpOAHBIE KUCIOTHI U UX coiii. CossiHask KUCIIOTA U ee conu. KauecTBeHHbIEe peakuuy Ha
rajoreHu-uoHsl. [ IpuMeHeHne rajJoreHoB U MX BaXKHEUILINX COETUHEHUI.

DJieMeHThI NOArpynnbl Kucjaopoaa. O0mas xapakTepucTUKa 3JIEMEHTOB TJIaBHOW MOATPYIIIIBI
VI rpynmel. ®@usnyeckue cBoicTBa HpOCTHIX BemlecTB. O30H Kak aioTpomnHas MoaudHKaius
kuciopoja. Ilonyuenune o3oHa.O30H kak okuciurtenb. [lo3uTuBHAs W HeratWBHas poJib O30HA B
okpyxatoieid cpene. CpaBHEHUE CBOMCTB 030HA W Kuciopojaa. Boma u nepokcua Bogopoaa Kak
BOJIOPOJHBIE COEIMHEHUS KUCIOpOJa — CpaBHEHUE cBOMCTB. [lepokcua BO10poa Kak OKMCIUTEIb U
BoccTaHoBUTENb. [lepokcunpl meramnoB. Cepa. Amnorpornus cepbl. PU3NYECKHME M XUMHUYECKUE
CBOMCTBa cepbl (B3aMMOJICHCTBHE ¢ METalJIaMU, KUCIOPOAOM, BOJOPOJIOM, paCTBOpaMH IIEJIOYEH,
KHUCIIOTaMHU-OKUCIUTENsIMHI). B3aumopneiictBue cepsl ¢ CynbGuUTOM HaTpus ¢ 00Opa3oBaHHEM
tuocynbsgara HaTpus. CepoBOJIOpPOJl — MOJYyYEHHE, KUCIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA.
Cynbdpuapl. CepHHUCTBIH Ta3 Kak KHUCIOTHBIH OKcujJ. OKUCIUTENbHBIE W BOCCTAHOBUTEIbHBIE
cBoiicTBa cepHUcTOro rasa. [loslydeHue CEpHUCTOro ra3a B IMPOMBIIUIEHHOCTH M Ja00OpaTOpHH.
Cepnucras kucinora 1 ee conu. Cepuulil anruapu. CepHas kucnora. CBoiicTBa KOHIEHTPUPOBAHHOMN
U pa30aBJICHHOM cepHOM KHUCIOTHL. JleificTBHe KOHIIEHTPUPOBAHHOM CEpHON KHUCIOTHI Ha caxap,
MeTaJUIbl, HEeMETaJlIbl, cyabubpl. Tepmuueckas ycToiunBocTh cynbdaToB. KauecTBeHHas peakuus
Ha CEPHYIO KUCJIOTY U €€ COJIH.

DJieMeHTbl MOArpynmnbl a3ora. OOmas XapaKTepUCTUKA >JIEMEHTOB TJIaBHOW MOArpynmsl V
rpynnsl. u3ndecKkre CBONCTBA POCTHIX BEIIECTB.
A3oTr u ero coenuHeHus. CTpoeHHe MOJIEKYNbl a30Ta. PU3NUECKHE U XMMHUUYECKUE CBONCTBA



azota. [lomydyeHue azora B NMPOMBIIUICHHOCTH M Jaboparopuu. Hutpumel. AMMuak — ero mno
ny4yeHue, GU3NUecKue U XUMHU4Yeckre cBoiicTBa. OCHOBHBIE CBOWMCTBA BOJHBIX PACTBOPOB aMMHAKa.
AMMuak kak BoccraHoButenb. Conu ammonus. [loBeneHue colied aMMOHHUS TP HarpeBaHUM.
KauectBeHHas peakuuss Ha MOH amMMoHUs. [Ipumenenne aMmmuaka. Okcuapl a30Ta, UX NOJIY4YEHUE U
coiictBa. Oxcup azora (). Okucnenue okcuaa aszora (I) kucnopogom. Jlumepusanus okcuaa a3ora
(IV). Asorucras kuciaotra U ee cojd. HUTpUTBHI KaK OKHUCIMTEIM W BOCCTAHOBHUTEIM. A30THAs
KHCIOTa — (U3MUECKUE M XUMHUYECKHE CBOWCTBA, MOJydYeHUE. A30THAs KHCIOTAa KaK OKHCIUTENb
(OoTHOILIEHME a30THOM KHUCIOTBI K MeTajulaM M HEMeTajylaM). 3aBHUCHUMOCTb IPOJYKTa
BOCCTaHOBJICHUS a30THOM KUCJIOTHI OT aKTUBHOCTH METaJlJIa U KOHLIEHTpAIMU KUCI0Thl. HUuTpatel, nx
¢u3nveckue U XUMHUYECKHE CBOMCTBA (OKHUCIMTEIbHBIE CBOWCTBA M TEPMHUYECKAs YCTOWYHMBOCTB),
IIPUMEHEHHUE.

®ochop m ero coemmHeHms. Asutotponus (ocdopa. Dmsmueckwe cBoiicTBa (docdopa.
Xumuueckue cBoiictBa ¢ochopa (peakuuym ¢ KUCIOPOJIOM, TaJIOT€HAMH, METAJUIaMH, CIIOXHBIMHU
BEIIECTBAMU-OKHUCIUTENAMY, 1enodamu). [lonydenue u npumenenue ocdopa. ®ochun. dochus.
®dochopubrit anruapua. Oprodocdopras u meradochopHass KUCIOTH U UX coynd. KayecTBeHHas
peakuusi Ha optodocdatel. Pasnoxxenue oprtodochopHoit kucnotel. IIpumenenue ¢docopHoit
KHCJIOTHI 1 €€ coJiei. buonoruueckas posb pocdaTos.

Hoarpynna yriaepoaa. O0mas xapakTepUCTUKA HJIEMEHTOB IJIaBHOM MOArpynnsl [Vrpynmsl.

VYrnepon. Amnortpornus yriepoaa. CpaBHEHHE CTPOEHHMSI M CBOMCTB rpadura U anmasa.
OynnepeH Kak HOBasg MoOJIEKyJsipHas opma yriepoja. Yrojb: XUMUYECKUE CBOICTBA, MOJTydeHUE U
npumeHenue yrius. Kapounel. ['maponu3 kapbupga kanpliusg W KapOuga amoMunus. KapOugsl
MEePEeXO/IHbIX METAIOB (Kele3a, XpomMa M Jp.) KaK CBEpXMpouHble Mmarepuayibl. CHHTE3-Ta3 Kak
OCHOBa COBPEMEHHOW IPOMBINUIEHHOCTH. OKCHIbBI yriiepoAa. YTroiab M YrapHbelil ras3 Kak
BOCCTaHOBUTENU. Peakius yrapHoro rasa c pacriaBamu menodeit. Cunres popmuaron. O6pazoBaHue
yrapHOTO ra3a IpHu HEMOJIHOM CropaHuu yris. buonoruueckoe nelictBue yrapHoro rasa. [lomyuenue
U TPUMEHEHHE VYrapHoro rasa. YTJEKUCIbIA Ta3: TMOJy4yeHHUE, XHUMHUYECKHE CBOMCTBA
(B3auMoJeiicTBHE YIIIEKUCIIOTO Tra3a C BOJOMW, IIENI0oYaMH, MarHueM, NEepOKCHAaMU METaJlIOB).
VYronpHas kucinota u ee coiqu. KapOoHaThl M THApOKapOOHATHI: MX MOBEACHHE IPU HArpeBaHHH.
KauectBeHHas peakuust Ha KapOOHAT-HOH.

Kpemuuii. ®usznyeckue M XMMUYECKUE CBOMCTBA KpeMHHUs. Peaknuu c yriiem, KHCJIOpPOAOM,
XJIOPOM, MarHueM, pacTBOpamH wIeNovel, cepoBoaopoaoM. CuiaaH — BOJOPOJHOE COEAUHEHHE
kpemuus. Cunununel. [lonmydenne n npumenenue kpemuus. Oxkcun kpemuus (IV), ero crpoenwue,
¢buznyecKkue U XMMUYECKHE CBONCTBA, 3HAUYEHUE B MPUPOJIE U NMpUMeHeHne. KpeMHueBble KUCIOThI
u ux conu. [wmaponus cuiukaroB. CulIMKaTHblE MHHEpajibl — OCHOBAa 3E€MHOHM  KOpBI.
ANIOMOCHIIUKATBI.

Baaropoanbie (MHepTHBIE) ra3pl. OO0IIas XapakTEPUCTHKA JIEMEHTOB TJIaBHOW TOATPYIIIIHI
VI rpynmer. OcoOeHHOCTH XUMHYECKUX CBOMCTB. [I[pruMeHeHue 611aropoHbIX Ta30B.

JemoncTrpanuu. 1. T'openme Bogopoma. 2. Ilomyuenue xiopa (ompIT B HpoOHpKeE). 3.
OxucnutensHble CBOMCTBA pacTBopa runoxjoputa Hatpus. 4. OmeiTel ¢ OpoMHON BOaOH. S.
[InaBnenue cepsl. 6. ['openue ceprl B kucnopoje. 7. Baumonelictue xenesza ¢ cepoil. 8. I'openue
cepoBogopona. 9. Ocaxnenue cynbdumoB. 10. CpoiictBa cepuucroro raza. 11. JlelictBue
KOHIIEHTPUPOBAHHOM CEpHON KUCIOTHI Ha MeAb U caxapo3y. 12. PactBopenue ammuaka B Boje. 13.
OcHoBHbIE CBO¥cTBa pacTBopa ammuaka. 14. Karanutnueckoe okucnenue ammuaka. 15. [loayuenue
okcuaa azota (II) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBue a30THOM KuciaoTel HamMeab. 17. Topenue
docdopaskucno poze. 18. [IpeBparienne kpacHoro gochopa B Oenblii U ero cBedeHre B TeMHOTe. 19.
B3aumogeiictBue dochoproro anruapuaa ¢ Bogoi. 20. Ob6pasup! rpaduTta, aamasa, kpemHus. 21.
I'openue yraproro raza. 22. TylieHue njaaMeHU YTJIEKUCIIBIM Ta30M.

23. PaznokeHue Mpamopa.

JlaGopatopubie onbiThl. 1. IlosydeHue xyopa U u3ydeHue ero cBoifctB. 2. CBoiicTBa
xJopcoaeprkaiux oroenusareneil. 3. CBoiictsa Opoma, noja u ux cosei. 4. zydenue cBoicTB cepHOi
KHCJIOTHI ¥ ee coJieil. 5. Vi3yueHue CBOMCTB BOJJHOTO pacTBOpa aMMuaka. 6. CBoiicTBa coieif aMMoHHUSL. 7.
KavecTBeHHast peakius Ha kKapOoHaT-noH. 8. McmbiTaHHe pacTBOpa CHIIMKAaTa HATPUS MHAUKATOPOM.
9. O3HakoMJIeHHE ¢ 00pa3LaMH MIPUPOIHBIX CHITUKATOB.

2.2.3. MeTaLiibl

O0mmii 0030p 37eMeHTOB — MeTa10B. CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB.



DONEKTPOXUMHUYECKUN pAJl HANpsHKEHUH MeTaIoB. MeTalMueckue KpUCTAUNIMYECKUE PELIETKH.
CrutaBbl. XapakTepucTHKa HanOoJiee N3BECTHBIX CIUIaBOB. [lomyueHne u npuMeHeHHEeMETaIIIOB.

lenounbie MeTawibl. OOmas XapakTepUCTHKA SIIEMEHTOB IJIABHON MOArpynmsl | rpymmsl.
CpolicTBa 11€104YHBIX METAIIOB. Pacrio3HaBaHne KaTHOHOB JIMTHS, HATpUs U Kanus. Hatpuil u kanui
— IPEICTAaBUTENIM IIEJIOYHBIX METAJUIOB. XapakTepHble peakuuu Hatpus U Kanus. llosyuenue
LIEJIOYHBIX MeTa/uloB. OKCUAbI U NepoKcuabpl HaTpus U Kanus. CoenuHenus Hatpus u kanud. Conu
HaTpHUsl, Kalusl, UX 3HAUEHHUE B IIPUPOJIE U KMU3HU denoBeka. Cola M eAKUil HaTp — BaKHEHINe
COCIMHECHUS HATPHSL.

Bepuniumii, Marumii, meno4YHo3eMesbHble MeTa/ibl. OOIias XapakTepUCTUKA 3JIEMEHTOB
rnaBHol noarpynmnsl |l rpynnel. bepunnuii, Mmaraui, neno4Ho3eMenbHble METaLIbl. AMPOTEPHOCTh
okcuaa u rujapokcuaa Oepusumus. Okpacka IJIAMEHU COJIIMHM IIEJIOYHO3EMENIBbHBIX METalIOB.
Marnuii u Kanbluii, X oOlIas XapakTepuCTHKa Ha OCHOBE MoJiokeHus B [leproauueckoi cucreme
anemeHnToB /. 1. MennieneeBa u crpoenust aromoB. [losryuenue, puznueckue u XuMUYECKUE CBOMCTBA,
MIPUMEHEHHE MarHus, Kajablus U UX coequHeHni. Coau MarHus U Kajblus, UX 3HaYCHHE BIPUPOJIE U
KHU3HU Yesi0BeKa. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ yCTPaHEHHUS.

Amomunuil. PacmpocTtpaHeHHOCTh B mpupoje, (uU3NYECKMe U XMMUYECKHE CBOWCTBA
(OTHOIIEHWE K KHUCIOpPOAY, TalOreHaM, pacTBOpaM KHCJIOT U IIEJNOYEH, aJTIOMOTEPMHS).
[IpousBoacTBo amomunus. [lpuvenenune amoMuHUS. AMGOTEPHOCTh OKCHUIA M TUIPOKCHUIA
amomunusi. Conu  amomuHus. [lomHOE pasnoskeHue BOJAOW COJIEH aMIOMUHUS CO  CJIA0BIMH
JIBYXOCHOBHBIMU KHCJIOTaMHU. AJTFOMUHATHI B TBEPJIOM BHUJIE U B pacTBOpe. KoMIiekCHbIe coeTMHEHMS
ATFOMUHHSL.

Meraniasl nmobounbix moarpynmn. OOmias xapakTepucThka nepexoiHsix metamuioB [—VIII
rpymni. OcoOeHHOCTH CTPOEHHS aTOMOB NEPEXOIHBIX MeTalIoB. OOmIMe pu3ndeckiue 1 XuMUYECKUe
cBoricTBa. [I[puMeHeHne MeTaos.

Xpom. Ousndeckre CBOMCTBA XpoMa. XUMHUUYECKHE CBOMCTBA XpoMa (OTHOIIEHHE K BOJSTHOMY
napy, KUCJIOpOAY, XJI0py, pacTBopaM kucior). [lomyuenue u npumenenue xpoma. CoeTuHEHUST Xpoma.
W3MmeHeHne OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX U  KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB H
TUAPOKCHIOB XpOMa C POCTOM CTENEeHU OKUCIeHHA. AM(OTEpHbIEe CBOWCTBA OKCUAA U THAPOKCHIA
xpoma (III). Oxucnenme coneit xpoma (III) B xpomarel. B3aumubple mnepexoapl XpOMaTOB H
IUXPOMAaTOB. XpOMaThl U TUXPOMAThl KaK OKUCIIUTENH.

Mapranen. ®u3ndeckie CBOMCTBA Maprania. XUMHYECKHE CBOMCTBA MapraHiia (OTHOIICHHE K
KHCIIOPO1Y, XJI0pY, pacTBopam kucioT). [losyuenue u npumenenue mapranua. Oxcua mapranua (IV)
KaK OKUCIIUTEINb U KatanusaTop. [lepmanranaTt kanusi Kak OKUCIIUTEb.

Keneso. Haxoxaenue B npupone. 3HaueHHUE Kene3a Uil OpraHu3zMa 4yesioBeka. dusnueckue
CBOJCTBa jkeJe3a. XMMHUECKHUe CBOMCTBA jkeJe3a (B3auMOJICHCTBUE C KUCIOPOAOM, XJIIOPOM, CEPOH,
yrieMm, BOJOW, KUCIOTaMu, pactBopamu cosieid). CraBbl kene3a c yriepojom. llomydenue u
npuMmeHenue sxene3a. CoenuHenus sxeneza. CpaBHEHHE KHUCIOTHO-OCHOBHBIX W OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX CBOMCTB rufpokcua xenesza (1) u ruapokcuna xenesza (II1). Conu xenesa (II)
u xene3a (III). Meroner mepeBoga coneit xene3a (II) B comm sxene3a (III) u oGparHo. TlosmHoe
pasznoxxenue Bojoi counelt xxenesa (III) co cnabbimu 1ByXOCHOBHBIMU KuCIOTaMU. OKHCIUTENbHbBIE
cBoiicTBa coenuHenuit sxenesa (I11) B peaknusx ¢ BOCCTaHOBUTEISIMU (HOAUIOM, CEPOBOJIOPOIOM U
Menpro). [lmanuaHbIe KOMIUIEKCHI Kese3a. KauecTBeHHble peakiiny Ha noHbI xkenesa (I1) u (111).

Menb. Haxoxnenue B npupojne. buosiornueckas posb. PU3NUECKUE U XUMUYECKUE CBOMCTBA
(B3auMoOeiicTBHE C KHUCIOPOJIOM, XJIOPOM, CEpOM, KHUCIOTaMHU-OKHCIUTEISIMH, XJIOPHIOM >Keies3a
(IIT)). Honyuenne u npumenenne menu. Oxcun u ruapokeun meau (II). Conu menu (II). Mennbrit
kymopoc. Ammuakatel meau (1) u memu (ll). IMomyuenwe oxcuma meau () BoccraHOBIEHHEM
ruapokcuaa meau (11) rimoko3oii. Tlonydenue xmopuaa u noauaa meau (1).

Cepedpo. Dusnueckue W XHUMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE C CEPOBOJIOPOJIOM B
MPUCYTCTBUHU KUCIOPOJA, KUCIOTaMU-OKkucuTensaMu). OcaxaeHne okcuaa cepedpa mpu AeicTBUU
IIeJIOYH Ha CONU cepedpa. AMMHUAaKaThl cepedpa Kak okuciauTenu. KadecTBeHHast peakius Ha HOHBI
cepebpa. [Ipumenenue cepedpa.

30s10T0. DU3NYECKUE I XUMUYECKHE CBONCTBA (B3aUMOJICHCTBHE C XJIOPOM, «IIAPCKOU BOJKOIN).
3onoroxmopoBogopoanas kucinota. [mapoxcua 3omota (III). Kommiekcbr 3o0mota. CrocoObl
BBIJICJICHUS 30J10Ta U3 30JI0TOHOCHOM Nopoabl. [Ipumenenue 305o0Ta.

Hunk. Ousnyeckre ¥ XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE C TajOreHaMH, KHCIOPOIOM,
cepoi, BOJIOM, pacTBOpamMH KHUCIOT | mmernoueit). [lonyyenne u npumeHeHnue uaka. AMQoTepHOCTh
OKCHJIa U THIPOKCHIA [IUHKA. BakHeWIMe coJiv LIMHKA.



Jemoncrpanuu. 1. Komnekius meramoB. 2. Kosneknus muHepanoB u pyd. 3. Komnekuwms
«Kene3o u ero crassl». 4. OKpallluBaHHWE IUIAMEHU COJIAIMU IIEIOYHBIX U LIEIOYHO3EMEIbHBIX
MeTayuioB. 5. B3aumoelictBue HaTpus ¢ BoAoH. 6. BzanmopeiicTBue kanbius ¢ Bogoi. 7. Komtekmust
«Amomunuity. 8. IlmaBnenue amomuuus. 9. B3aumopelicTBue amOMUHHUS €O Ienoubio.10.
Amomorepmus. 11. B3aumopelicTBue xpoma ¢ COJIIHOM KHMCIOTOM 0e3 goctynma Bosayxa. 12.
Ocaxpaenune rugpokcuaa xpoma (III) u oxucnenuwe ero mepokcuaom Bojopoxa. 13. Paznoxenue
nuxpomara amMmmoHud. 14. PasnokeHue mepokcuia BOAOpOJA MOJ AEMCTBHEM JUOKCHA MapraHia.
15. Ocaxaenue ruapokcuna sxenesa (1) u okucienue ero Ha Bozayxe. 16. Beinenenue cepedpa u3 ero
COJIEH IEiICTBHEM MENIH.

JladopaTopuble onbIThl. 1. OkpammBaHue MIAMEHU COCIUHEHUSMH IIEJTOYHBIX METaUIOB. 2.
O3HakoMJIeHHE ¢ MUHEpala- MH ¥ BAKHEHIIMMH COCIMHEHHWSIMH MICJTOYHBIX  METAIUIOB.3.
CpoiicTBa COeIMHEHUH LIENIOYHbIX MeTayioB. 4. Okpacka IUIAaMEHHM COJIIMU IIEI0YHO3EMEIbHBIX
metauioB. 14. CpoiictBa MarHus u ero coemuHeHwit. 15. CBoiicTBa coenuHEHMA Karbiws.16.
Kectkocth Boabl. 17. CBoiictBa amomunusa. 18. ColictBa coennneHui amomuaus. 20. ColicTBa
coequHeHui xpoma. 21. CBoiicTBa Maprasiia v ero CoequHeHu M. 22. MiyueHne MuHepaioB xemnesa.23.
CsoiictBa xene3a. 24. CBoiicTBa Menu, €€ CIIaBOB M coenuHeHuil. 25. CBolicTBa IMHKA U €r0
COCIMHEHU M.

2.3. OcCHOBBI OPraHMYeCKOi XMMHUH

2.3.1. OCHOBHBIC IOHATHS OPraHUYECKON XMMHUH

[TosiBneHne u pa3BUTHE OPraHUYECKON XUMHUHU Kak Haykd. [Ipeamer u 3apaum opraHnyeckon
XUMUU. MeCTO M 3Hau€HHE OpPraHWYECKOM XMMHH B CHUCTEME €CTECTBEHHBIX HayK. B3anmmocBs3b
HEOPraHUYECKNX U OPraHNYECKNX BELIECTB.

OcoOeHHOCTH oOpraHudeckux BemiecTB. [IpuuuHBI MHOrOOOpa3susi OpPraHMYECKUX BEIIECTB.
Opranuueckue BeElIeCTBa B MPUPOAE. YTJECPOAHBIM CKEJIET OPraHHuYeCKOW MOJIEKYJbl, €r0 THIIbL:
LHUKINYecKHe, anukianueckue. KapOomuikindyeckne M reTepolUKIMYecKHe ckeneTsl. KpaTHocTh
XUMUYECKON CBA3M (BUABI CBA3€H B MOJIEKYJIaX OPraHMYECKHX BEIECTB: OJMHAPHBIE, JABOMHBIE,
TpoliHble). VI3MEeHeHne »Heprum CBsA3ed Mexay aToMaMM YrjepoJa INpH YBEIMYEHMH KPaTHOCTH
cBsA3U. HacelleHHbIE ¥ HEHACBIIIEHHBIE COCUHEHUS.

DOJNEeKTpOHHOE CTPOEHHE M XMMMUYECKHE CBSI3M aroma yriaepoaa. ['mOpuam3anus aTOMHBIX

opOuTasnei, eeTHIIBI IJIsI OPraHUIECKUX COCTMHCHUI: Sp3, Sp2, sp. O6pa3oBaHue curma u Mu-cBsi3en
B MOJIEKYJlIaX OpraHM4YecKHX coequHeHui. IIpocTpaHCTBEHHOE CTPOEHHE OPraHUYECKHX
COECIUHEHUN.

XHWMHYECKOE CTPOCHHE KaK IMOPSJAOK COEAUHEHUS aTOMOB B MOJIEKYJE€ COIVIACHO UX
BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHSI OPraHMYECKUX COEIUHEHUN
A. M. byrnepoBa. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOTO CTPOCHUS MOJIEKYII.
CrpykrypHas ¢opmyna. M3omepus u uzomepsl. CTpyKTypHass U HPOCTPAHCTBEHHAs H30MEpHS.
W3smepust yrnepogHoro ckenera. M3omepusi mnonoxenus. MexkinaccoBas wuzomepus. Buubl
MPOCTPAHCTBEHHOM wu3oMepun. OnrTudeckas u30MepHs. ACHMMETPUYECKHM aToM  yriepoja.
OnTrueckue aHTUIOABL. XUPaAIbHOCTh. XHpaJbHblE M axupalbHble MOJEKYINbl. |'eoMerpuueckas
HU30MepHUst

DIEKTPOHHOE CTPOEHUE OPraHUYEeCKUX BEIIeCTB. B3auMHOE BIMSHUE aTOMOB U I'PYII AaTOMOB.
OnextponHbie b dexTbl. UHAyKTUBHBINA 1 Me30MepHbIN ¢ dekThl. [IpeacraBnenue o pesoHaHce.

Knaccudukanus oprannueckux BemecTB. OCHOBHBIE KIAcChl OPraHMYECKUX COEJIWHEHUH.
[MpuHIMMIBL KIacCH(pUKAIMU OpraHuYecKkux coeauHeHuid. [loHsTne o GyHKIMOHAIBHOW TpyIIIe.
Knaccudukanuss opraHM4eckHX COeOUHEHHMH 10 (YHKIMOHAIBHBIM TpymmnaM. ['oMosorus.
I'omonoru. ['omonorudeckast pa3HoCTh. ' OMOIOrnuecKue psiibl.

Homenknarypa opranuueckux BemiecTB. MexayHapoaHas (cucTeMaTH4ecKas) HOMEHKIaTypa
OpraHMYECKWX BEUIECTB M NPUHIMIB 00pa3oBaHMs HA3BaHUN OPraHMYECKUX COCTHHEHHUH.
PannonanbHas HOMEHKIIATypa.

Knaccudukamuss u ocobeHHOCTH opraHudeckux peakuuid. CrnocoObl 3amucell peakinuii B
oprannueckoi xumuu. Cxema M ypaBHEHHE. YCIOBUS TpoBelaeHHs peakuuid. Kiaccuduxarms
peakuii OpraHWYecKUX BEIIECTB [0 CTPYKTYPHOMY NpPU3HAKY: 3aMelIeHUEe, NPHCOETUHEHUE,
oTmieryieHue. PeakuuonHble I1eHTphl. [lepBoHavaibHbIE TMOHATHS O TUMAX W MEXaHU3Max
OPraHUYEeCKUX peakUHril. ' OMOJMTUUECKUN U TETEPOJIUTHUECKUNA Pa3pbIB KOBAJIECHTHON XUMHUYECKOU
cBsi3u. CBOOOTHOPAIMKAIILHBIN U MOHHBIM MEXaHU3MBbI peakiuu. [loHsTHe 0 CBOOOTHOM pajuKaie,



Hykieoguie, anekrpoduie, kapbokatnoHe u kapbanumoHe. OO0O3HAUECHUE HOHHBIX pEAKIUN B
oprannueckoi xuMuu. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PEAKIUA B OPraHMYECKOH XUMUHU.
Nnentudukarus opraHUYeCKUX COCTUHEHHH. | eHeTHuecKas CBSI3b MEXK/Iy KJIaccaMUu OPraHuIeCKUX
COCIMHECHUN.

JdemoncTpaunu. Mojenn opraHu4eCcKuX MOJIEKYIL.

2.3.2. YrieBoaopoasl

AJIKaHbl. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/IBI MeTaHa. SP°-I'ubpuausanus
opOuTtaneii aromoB yriieposa. ['omonorudeckuii psig u odmas hopmyna ankanoB. CucreMaTudeckas
HOMEHKJIaTypa ajKaHOB M paauKajioB. M3omepus yriaepoAaHoro ckenera ainkaHoB. dusnueckue
CBOMCTBa aJKaHOB. 3aKOHOMEPHOCTHM HU3MEHEHUS (PU3NYECKHMX CBONCTB. XUMHYECKHE CBONCTBA
QJIKAaHOB: T'aJIOTEHUPOBAHUE, HUTPOBAHUE, JIETHIPUPOBAHUE, TEPMUUYECKOE PA3JIOKEHUE (MHPOJIN3),
TOpPEHHE KaK OJMH U3 OCHOBHBIX MCTOYHMKOB TEIUIA B MPOMBIIIJICHHOCTH U OBITY, KaTaIUTHYECKOE
OKHCJIEHHE, KPEKUHT KaK CIIOCOOBI MOJyYeHUs] BaXKHEUIINX COCAUHEHUM B OpPraHMYEeCKOM CHHTE3E,
n30MepHu3alusl Kak CIoco0 TMOJIydeHUS BBICOKOCOPTHOrO OeH3uHa. MexaHu3M peakuuu
CBOOO/THOPAJMKAIBHOTO 3aMelIeHHs] (Ha TpuMepe XxJopupoBaHus MeraHa). CHHTeTHYECKHe
CHOCOOBI MOJIydeHHUS alKaHOB. MeTo/bl MOMy4EHHs AalKaHOB W3 aJKWITAJOTE€HUAOB (peaxius
Bropua), nexapOokcuianpoBaHuEM coJiell KapOOHOBBIX KHUCIOT U 3JIEKTPOJIM30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIOT. Haxosx1eHue aJlkaHOB B TPUPO/I€ U IPUMEHEHHUE aJIKaHOB.

Hukaoankanbl. CTpoeHHe MOJEKyNl IMKIoadkaHoB. OOmas QopMyra IHUKIOATKAHOB.
Homenknarypa nukioankaHoB. M3oMepusi HUKIOAIKaHOB: YIJEpOJHOIO CKelleTa, MeXKiIaccoBas,
MPOCTpaHCTBEHHAs (yuc-mpanc-uzomepusi). HampsokeHHble W HEHalpshKeHHbIe HUKITbL. Crenuduka
CBOMCTB LMKJIOAJTKAHOB C MAJIBIM pa3MepoM IHKIa. XUMHUYECKHE CBOMCTBA IIUKJIONPOIaHa: TOPEHHE,
peaxkuuu npucoenHeHus (TUIpUPOBaHKE, IPUCOETUHEHHNE FAJIOT€HOB, FAJIOT€HOBOI0OPOAOB, BOJIBI) U
LUKIOTeKCaHa: TOpEHUe, pPEaKIMH paJAUKAIbHOTO 3aMelleHHUs (XJIOpUpOBaHUE, HUTPOBAHUE).
[TonyueHue MUKIOATKAHOB U3 AJIKAHOB U AUTaJIOT€HAIKAHOB.

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI THUIICHA. spZ-FH6szmsaum
opOuTaneit atoMoB yriepoaa. Curma u i -cBsizu. [ 'oMoorudeckuii psia 1 oormiast opMysia aIKeHOB.
Howmenknarypa ankeHoB. M3oMepusi aqkeHOB: YIJIEPOJHOIO CKEJIeTa, MOJIOKEHUS KPAaTHOW CBS3H,
MPOCTPAHCTBEHHAsA (TeMeTpuyecKkass HW30MEepHs, WIH YUC-mpaHCc-u30MEpUs), MEKKIACCOBas.
®dusnyeckue CBOWCTBA AJIKEHOB. XHWMHYECKHE CBOWCTBAa ajJKEeHOB. Peakiuu sieKTpo(HIbHOTO
MPUCOCIUHEHHUST Kak crnoco0 TmosiydeHUs (YHKIUOHATIBHBIX MPOU3BOAHBIX  YIJIEBOJOPOIOB:
TUAPUPOBAHKE, TAJIOTCHUPOBAHME, TUAPOrAJION€HUPOBAHUE, TUIpartanus ainkeHoB. [IpaBuio
MapkoBHUKOBA U €ro OOBSICHEHHE C TOYKH 3pEHHUS DJIEKTPOHHOW Teopuu. PamukanbHOe
MpUCOeMHEHHEe OpOMOBOJOPOJAa K ajKeHaM B TMPUCYTCTBUU Nepekuceid. OKUCIIeHne allKeHOB:
ropeHue, OKHCIEHHE KUCIOpoaoM B mpucyrctBuu xjopunoB namwiaaua (II) u wmemm (1)
(Bakepnporecc), OKHUCIEHHE KHUCIOPOJOM B MPHUCYTCTBUM cepebpa, OKUCICHHE TOpSYuM
MOJKHUCIIEHHBIM PAcTBOPOM II€pMaHraHaTa Kajus, OKUCICHHE IMepMaHraHaTOM Kanus (peakuus
Barnepa). KauecTBeHHbIe peakiiiy Ha ABOWHYIO CBsI3b. [IpoMblIIieHHbIE U TAOOpaTOPHBIE CIIOCOOBI
nojay4yeHus: ajikeHoB. [lodmydyeHue anKkeHOB JAETUAPUPOBAHMEM  AJKAaHOB; TaJIOT€HAJIKAHOB,
murasioreHankaHoB.  [lpaBuno  3aiiueBa. [lonumepusaumss ankenoB. Ilonmumepusanus Ha
karanuzaropax Llurnmepa—Harra. [lonuaTriieH Kak KPYMHOTOHHAXHBIM MPOAYKT XUMUYECKOTO
npou3BoJicTBa. [IpuMeHeHne ankeHoB (ITUJICH UIIPOIHIICH).

Aaxkaguensbl. Kiaccudukanus ankaaueHOB MO B3aUMHOMY PACIIONOXKEHUIO KPAaTHBIX CBSI3EH B
Mosiekyne. (OCOOEHHOCTH DIEKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOCHHUS  COMPSIKEHHBIX
ankanueHoB. O6mas ¢opmyna ankaaueHoB. HomeHknaTypa u u3omepus ankaaueHoB. Ouznyeckue
CBOMCTBA  QlKagUEHOB. XHMMHYECKHE CBOWCTBA  AJKAJMEHOB: PEAKUUH MPUCOCIAUHEHUS
(ruapupoBaHMe, TaJOreHHpOBaHHWE), TopeHuss W mnoiaumMepusauuu. 1,2- u 1,4-Tlpucoenunenue.
[Tonyuenue ankaauenoB. CuHTe3 OyramueHa u3 OyraHa u 3taHona. [lommmepuzanums. Kayuayku.
Bxman C. B. JleGeneBa B moiydeHHe CHHTETHUECKOTO Kaydyka. BynkaHuzamnus kaydykoB. PesuHa.
MHuoroo0pa3ue BHIOB CHHTETHUECKUX Kay4yKOB, X CBOMCTBA U IPUMEHEHHE.

AJIKMHBI.  DJIEKTPOHHOE€ U  MPOCTPAHCTBEHHOE  CTPOEHUE  MOJEKYJbl  alleTUJICHA.
Sp-I'mbpuau3zaius opburanseit aToMoB yriaepojaa. 'omonorudeckuii psin v oOmiast popmyra alKHHOB.
Homenknarypa ankuHoB. M3omMepusi ankMHOB: YI€pOJHOTO CKEJETa, MOJOKEHHUSI KpaTHOM CBS3H,
MeEXKIaccoBass. (PU3MYECKHE CBOMCTBA aJKWHOB. XHMHUYECKHME CBOMCTBA QJIKMHOB. Peakuuu
MPUCOCIUHEHHS] KaK CHOCO0 TOJIydeHUs TOJUMEPOB U JAPYrHUX TIOJE3HBIX TMPOJYKTOB.
IM'uapupoBanue. Peakuuu nprcoeIMHEHNs TAIOTE€HOB, FaJIOr€HOBOIOPOJOB, BOJbL. TpuMepusanus u



auMepu3anus anetusieHa. Peakiuu 3amenienns. KucnoTHble CBOMCTBA aIKWHOB C KOHIIEBOM TPOHHOM
cBs3b10. AnetuneHuabl. ['openue anerriiena. OKUCIIEHUE alTKWHOB paCTBOPOM IEpMaHraHaTa Kausl.
[lonyyenue ameruieHa MNHUPOJM30M MeTaHAa W KapOuAHBIM MeTojgoM. CHHTE3 aJIKHHOB
ANKWIMpoBaHUeM aueTwiuaoB. [lpuMenenue arerwiena. ['opeHue aineTuieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TIJIAMEHU Ui CBAPKH U PE3KU METAJLIOB.

Apensbl. Vctopus otkpbiTHs OcH3o07a. COBpEMEHHBIEC MPEACTABICHUS 00 JICKTPOHHOM |
MIPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. OOmas ¢opmyna apeHoB. M3omepus w HOMEHKIATypa
romoJioroB OeHzojna. M3oMepusi nu3amenieHHbIX OEH30JI0B Ha MpuMepe KCWIojoB. Dusnueckue
cBolicTBa OeH3o0Jia. XMMHUYECKHE CBOMcTBa OeH3ousia. Peakiuu 3amenieHuss B OEH30JbHOM fJIpe
(anexTpoduipHOE 3aMellleHWe): TaJOTEHUPOBAHWE, HHUTPOBAHHWE, AIKWJIUpOBaHWE. Peakuuu
MIPUCOEUHEHMS K O€H30J1y (TMIpUpOBaHKE, FAJIOTEHUPOBAHKE (XJIOPUPOBAHKUE Ha CBETY)). Peakuus
ropeans. OCOOCHHOCTH XHMHYECKUX CBOWMCTB QJKHJIOCH30JIOB Ha TpUMepe TojyoJia. B3aumHoe
BIIMUSIHME aTOMOB B MOJIEKYJie Toyosia. [IpaBuiia opueHTaIy 3aMEeCTUTENIEH B PEAKIIMIX 3aMEIICHUSI.
XnopupoBanue Todyosna. OKHCIEHHE aJKWJIOCH30JI0B PAacTBOPOM TE€pMaHraHaTa KaJyusl.
lanorenupoBanue ankuiIOEH30J0B B OOKOBYrO Iienib. HutpoBanue HuTpoOeH30ma. [lomyuenue
0eH3o0s1a u ero romoJioroB. [I[puMeHeHne romosoroB OeH30a.

I'eneTnueckasi CBSI3b MeXKIAY PAa3idYHBIMU KJaccaMH YIJeBoa0poaoB. KauecTBeHHbIE

peaKkIny Ha HEMPEAETbHBIC YTIICBOIOPO/IBI.

I'asorenonpousBoaHbIe YIJAeBOAOPOAOB. Peakiuu 3amemnieHus rajoreHa Ha THIPOKCHII,
HUTPOTPYIIITY, IHaHOTPyMITy. JIeHCTBHE Ha rajJoTeHIPON3BOIHBIE BOJHOTO M CIUPTOBOTO pacTBOpa
menoun. CpaBHEHHE PEAKITHOHHOW CIIOCOOHOCTH alKWiI-, BUHWI-, (EeHWI- U OCH3UITrajJoreHUI0B.
BaumoneiicTBue AWragoreHaqkaHOB ¢ MarHueM W NHWHKOM. [loHSATHE O MeTaioopraHuYecKUuX
coemnHEHUX. VICTIOIB30BaHNE TAIOTEHOTIPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Hemoncrpauuu. 1. CocTaBiieHre MOJENEH MOJIEKYI aJIKaHOB.2. BpoMHUpOBaHME reKCaHa Ha
cety. 3. ['openune metaHa, 3Tuie- Ha, anetwicHa. 4. OTHOIIEHWE METaHa, YTHIICHA, alleTUICHa |
OcH30J1a K pacTBOpaM IepMaHraHara Kanus U OpomHoW Boje.S. Ilomydenue sTuiieHa peakmuen
nerunparaiuy staHona. 6. [losyuenue aneTwieHa ruapoan3oM KapOuaa Kaibius. 7. OKucieHue
TOJIyOJIa pacTBOpOM TmiepMaHraHata kanus. 8. IlomydeHwe crTuposa JenojJuMepHu3alueit
MOJINCTUPOJIA U UCTIBITAHHUE €70 OTHOIICHHUS K pacTBOPY IIepMaHraHaTa Kajusl.

2.3.3. Kucjopoacoaepxaiiue OpraHu4eckue coeIuHeHust

Cnuprel. Knaccudukanus, HOMEHKIIaTypa U U30Mepus COUPTOB. ['oMoJorudeckuii psa u
obmas ¢opMmyna MpeAenbHBIX OJHOATOMHBIX CHHUPTOB. DU3MYECKHEe CBOWCTBA MpEAETbHBIX
OJTHOATOMHBIX CIUPTOB. BogopoaHasi CBA3b MEXIy MOJIEKYJIaMU M €€ BIHUSHHE Ha (U3NYECKUE
CBOMCTBa CHUPTOB. XHUMHYECKHE CBOWCTBA CHHPTOB: KHCIOTHBIE CBOWCTBA (B3aMMOJICHCTBHUE C
HaTpueM KakK Ccrnoco0 yCTAaHOBJICHMSI HalW4Us TUIAPOKCOTPYIIBI); PEaKUUu 3aMelleHUs
TUAPOKCUIIBHOM TPYIIBI HA TAJIOTE€H KakK CIOCO0 MOJYyYeHHs] pacTBOPUTENCH; MEKMOJIEKYIApHas U
BHYTPUMOJIEKYJISIpHAsl Jeruaparanusi; oOpa3oBaHUE CIOXKHBIX 3(GUPOB C HEOPraHUYECKUMH U
OpPraHMYECKUMH KUCJIOTaMH; TopeHue; okucienue okcuaoM memu (1), moaKuCIeHHBIM pacTBOPOM
MepMaHraHaTa Kajius, XPOMOBOW CMEChbIO; pPEaKLUU YIJIEBOJOPOJHOTO pajuKana. AJIKOTOJSATHI.
lunponus, ankunupoBaHue (CUHTE3 MPOCTHIX 3GUPOB Mo BubsaMcony). [IpoMblnieHHBINH CHHTE3
MetaHouna. [lonydyenue staHosa: peakuus OpOKEHHS TIIIOKO3bI, TUapaTtaius dTuieHa. [Ipumenenue
MeTaHoJia ¥ 3TaHoyia. DU3MONIOTrHYecKoe JEHCTBUE METaHOJa M STaHOJIa HA OpPraHM3M YeIOBeKa.
MHoroaToMHble CHUPTHL. OTWIEHTIIMKONAb M TJIMLIEPHUH KaK TPEACTaBUTENN MpeIelbHbIX
MHOTOATOMHBIX CIHPTOB, WX (U3MUECKWE U XMMHUYecKue cBoicTBa. KadecTBeHHas peakius Ha
MHOTOATOMHBIE CITUPTHI U €€ IPUMEHEHHE JIs1 pacliO3HABaHUs IIMIIEPUHA B COCTaBE KOCMETHUYECKUX
cpenctB. CUHTE3 JMOKCAaHAa W3 ATUIEHIIUKONA. TokcMyHOCTH 3ThiieHrMkousd. [Ipakruueckoe
MIPUMEHEHHE STUJICHTJIUKOJIS UTIULEPUHA.

IIpocThie 3¢upbl Kak uU30Mephl MPEACIbHBIX OJHOATOMHBIX CHHUPTOB. CpaBHEHHE HX
(bu3MYecKUX W XUMHMUYECKUX CBOWCTB CO CHHpTamMH. Peakiusi pacmiermyieHuss TpocThIX 3(upoB
HOJI0OBOZOPOIOM.

®enoubl. CTpoeHue, M30MepUs W HOMEHKIaTypa (eHosjoB. B3anMHOe BiHMsHHE aTOMOB B
Mouekyne ¢eHosa. du3nueckrue 1 XUMUIECKHe CBocTBa peHomna u Kpe3osioB. KuciaoTHsie cBolicTBa
(eHOJIOB B CpPaBHEHHMU CO CIUPTAMU: pPEaKIMU C HATpUeM, TUIPOKCHIOM HaTpus. Peaxiuu
3aMeleHus: B OEH30JIbHOM KoJiblie (TajmoreHupoBaHue (OpoMupoBaHue), HUTpoBaHue). OKuCIeHHE
¢denonon. Kauectsennslie peakiuu Ha heHo. [lonyuenne penona. [Ipumenenue denouna.

KapOonunbHble coeanHeHHMsl. AJIBJECTUIB U KETOHBI. DJEKTPOHHOE U MPOCTPAHCTBEHHOE



CTpOCHUE KapOOHWIIBHOMN TPYIIIBI, €€ MOJIPHOCTh M NOJspru3yeMocTb. Kiaccudukanus ambaeruioB
n KeTOoHOB. CTpoeHHE NPENENIbHBIX albJAeruaoB. ['oMoornyeckuil psiji, HOMEHKIATypa, U30Mepus
IpeenbHbIX anbAeruaoB. CTpOeHHE MOJIEKYIIbI alleTOHA. ['OMOJIOTHYeCKUi psijl, HOMEHKJIAaTypa U
nzomepusi keroHoB. OOmmas Gpopmyina mpeaenbHbIX albIeTU0B U KeTOHOB. Pu3nyeckue CBOWCTBA
dopmanpaeruaa, aneTaibAeruia, aneToHa. XHWMHUYECKHE CBOMCTBA MpENEeNbHBIX AlbJICTUIOB H
KETOHOB. Peakuuu mpucoequHEHUs BOJBI, CIUPTOB, IIMAHOBOAOPOAA M THAPOCYJIb(PUTA HATPUS.
CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH aJbJETUIOB M KETOHOB B PEAKIHUAX HPUCOCTHHEHUS.
Peakuuu 3amernieHus atoMOB BOJOpOJA IPHU YIJIEpOAHOM aroMe Ha ranoreH. [lonumepusanus
dhopmanbaernaa u aneranpaeruaa. OKuciaeHne KapOOHMIBHBIX coetnHeHH. OCOOCHHOCTH peakuu
oKucIieHus alerToHa. CpaBHEHUE OKUCIICHUS allbJIETUA0B U KETOHOB. [ uapuposanue. BoccraHoBiieHue
KapOOHHMIIBHBIX COETMHEHNI B CIIUPTHI. KauecTBeHHBIE peakIiy Ha allbACTHAHYIO TPYIITY (peakuus
«cepedpsitHOro  3epkajia», B3auMojeicTteue ¢ ruapokcuaoM Menu  (II)). Ocobennoctu
dopmanpaeruaa. Iloaydenue npeaeabHBIX albICTHI0B: OKHCICHHE CITUPTOB, THApATAIMS alleTHIICHA
(peakuwmsi KydepoBa), OKMCIICHHUEM 3THIICHA KUCJIIOPOJIOM B MPUCYTCTBUH Xiopuaa namtanus (11).
[Tomyynue aneToHa OKHCIEHHEM IPOMNAHOJA-2 U pa3joKEHUEM KalbIMEeBOU MM OapueBoil conu
YKCYCHOM KHCIOTBL. TOKCHYHOCTBH QIbJETHIO0B. BakHeHIIMe MpeACTaBUTENN AJbJIETHAOB U
KETOHOB: (JOpMaJIbJIEr U1, YKCYCHBIH allbJIETU/I, AllETOH U UX IPAKTUYECKOE NCIOJIb30BaHUE.

KapGonoBbie kucaorbl. CTpoeHHE TMpeAeiabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccudukanusi, wu3zomMepuss M  HOMEHKJIATypa KapOOHOBBIX KHUCIOT. OJEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHUIBbHOW rpynmbl. ['omonorndeckuil psan u obmast dpopmyna
MpeeNbHBIX  OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3nyeckue CBONCTBA MpeAeNbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha IMpUMEpe MYypPaBbUHOM, YKCYCHOH, TPOIHOHOBOM,
MaJbMUTHHOBOW W CTEApUHOBOW KHCIOT. BomopomHbie cBsA3M, accommanusi KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOMCTBA MpeAeiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuciaoTHble cBoiicTBa
(M3MeHeHNe OKpacKU HWHIMKATOPOB, PEAaKIMU C aKTUBHBIMM MeETalslaMH, OCHOBHBIMU OKCHJIaMHU,
OCHOBaHUSIMH, coJiAMU). M3MeHeHue cuiabl KapOOHOBBIX KHCIOT TpPH BBEACHUU JIOHOPHBIX U
aKUENTOPHBIX 3amecTuTenell. B3aumoneilicTBue KapOOHOBBIX KHCIOT €O CHUpPTaMH (peaxius
aTepuduKaIKK), 00paTUMOCTh peakiuu. [ aJoreHnpoBaHrue KapOOHOBBIX KHCIOT B OOKOBYIO IICITh.
Oco0eHHOCTH XMMUYECKHUX CBOMCTB MypaBbHHOM KUCIOTHI. [loiryueHne nmpeaenbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCJIOT: OKUCIICHUE alIb/IETHI0B, OKHCIICHUE TIEPBUYHBIX CIUPTOB, OKHCICHHUE aJIKAHOB U
AJIKEHOB, THJIPOJIN30M F€MUHAJIBHBIX TPUTraJIOreHu0B. [lonyyeHre MypaBbUHON U YKCYCHOM KHCIIOT
BIIPOMBINUIEHHOCTH. [I[ppuMeHeHrne MypaBbMHOM M YKCYCHOM KUCJIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: OOLIUE CTIOCOOBI MOTYYEHHSI, 0COOEHHOCTH XUMHUYECKUX
cBoiicTs. ll[aBeneBas u MajOHOBAsI KUCIIOTA KaK MPEICTABUTENN JUKAPOOHOBBIX KHCIIOT.

Henpenenbuble W apoMaTHYeCKHE KHCIOTBI: OCOOEHHOCTH HMX CTPOCHHUS U  CBOMCTB.
[Ipumenenne OeH30HHON KHUCIOTHL. ApoMaTHYECKuEe JUKapOOHOBbIE KHUCIOTHI ((TaneBas,
nzopraneBas u TepedraneBas KucioThl): [loHATHE O TUAPOKCUKAPOOHOBBIX KHUCIOTaX M HX
MIPEICTaBUTENSIX MOJIOYHOM, TUMOHHOM, sI0JJOYHOM U BUHHOM KHUCIIOTaX.

Briciivie mnpenenbHble W HENpeAenbHbIe KapOOHOBBIE KHCIOTHI. 3HAYeHHE M MPUMEHEHHUE
KapOOHOBBIX KUCTIOT.

DO YyHKIHOHAJIbHBbIE IPOU3BOAHbIC KAPOOHOBBIX KUCJIOT.

XJIOpaHTUIPUIIBI U AHTHAPUABI KapOOHOBBIX KHCIOT: ModydeHue, runaponus3. llomydenue
CIIOXHBIX 3()UPOB C UCMOIB30BAHUEM XJIOPAHTUIPUIOB M aHTHUAPUAOB KUCIOT.

Crnoxubie 3¢upsl. CTpoeHre, HOMEHKIATypa U U30Mepus CIOKHBIX 3(upoB. CioxHbIe F3PUPbI
KaK M30Mepbl KapOOHOBBIX KHCIOT (MexkiaccoBas uoMepus). CpaBHeHHE (U3UYECKUX CBOMCTB U
PEaKIIMOHHOM CIOCOOHOCTH CIOXHBIX 3()UPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT. ['maponus
CJIOKHBIX 3¢UpoB. CrocoObl MOJSyYeHHs CIOXKHBIX 3GHUPOB: dTepUPUKALMI KapOOHOBBIX KHCIIOT,
alWUIMPOBAHKWE CIIMPTOB M QJIKOTOJIATOB TAJOT€HAHTHPUAAMHU M aHTUAPUIAMH, AJKUIUPOBAHUE
KapOokcuiaT-uoHoB.  [IpuMeHeHMe  CHOXHBIX 3GUPOB B MUINEBOH U  mapromMepHOH
IIPOMBIIIJIEHHOCTH.

AmuJibl KapOOHOBBIX KUCIIOT: MOJyYeHHE U CBOMCTBA HA MPUMeEpE alleTaMua.

Conn kapOOHOBBIX KHCJIOT, MX TEPMUYECKOE DA3NOKEHWE B NPUCYTCTBUM Ienoun. CHHTE3
KapOOHMJIBHBIX COETMHEHUH pa3ioKeHnEM KalblIUEBBIX COJIeH KapOOHOBBIX KUCIIOT.
HdemoncTpanun. 1. B3anmopelictBue Hatpus ¢ 3TaHOJIOM.2. OKHMCIEHHE 3TaHOJIA OKCUAOM MU
(). 3. T'openne srtanona.4. B3aumozelcTBue TPEeTOYTHMIIOBOTO CIUpPTA C COJISTHOW KHCIOTOH. 5.
HNonodpopmuas peakuus. 6. OmnpenesneHue ajabJeruI0B MPH MOMOIIM KAa4eCTBEHHBIX peakuui. 7.
OxucrieHue anpIeTua0B IEpMaHraHaTOM KaJlusl.



JlaGopatopuble onbIThl. 1. CBoiicTBa »THioOBOro crmpta.2. CBoiictBa rauuepuna. 3. CBoiicTBa
¢enoua. 4. CroiictBa popmanuna. 5. CBOHCTBA YKCYCHOM KUCTOTHL. 6. Cor KapOOHOBBIX KHCIIOT.

2.3.4. A30T- U cepocoJep:Kauye coeJMHEeHUus

Amunbl. Knaccupukanuss mo THITy YriieBOJOPOIHOTO PagMKala M YHUCIy aMHHOTPYIII B
MOJIEKYJIe, HOMEHKJATypa, n3oMepusi aMuHOB. [lepBuYHBIEC, BTOpPUYHBIE M TPETUYHBIE AMHHBI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MIPEENbHBIX aMUHOB. PU3NUYecKue CBONCTBA AMUHOB.
AMUHBI KaKk OpPraHM4ecKHE€ OCHOBAHMS: PEAKUMU C BOJOH, kuciaoramMu. ConM aJKUIaMMOHHS.
Peakuus ropenust aMMHOB. AJNIKWJIMPOBAHKE U allJIMPOBAHUE aMUHOB. Peakliuy aMuHOB ¢ a30TUCTOMN
kuciaoTol. [lonyuyenue aMMHOB aNKWIMPOBAHUEM aMMMAaKa U BOCCTAHOBJIEHMEM HUTPOIIPOU3BOIHBIX
YIJI€BOJOPOJOB, W3 crnupToB. llpuMeHeHMe amMHHOB B (PapMameBTUYECKOH MPOMBINIICHHOCTH.
ApoMarnyeckue aMUHbI. AHWIMH KaK IPEJCTaBUTENIb apOMaTHYECKUX aMUHOB. CTpOEHHE aHWIIMHA.
B3anMHOe BiMsiHME TPyNI aTOMOB B MOJIEKYJI€ aHUIMHA. BinsHue 3aMecTuTeneil B apoOMaTH4eCKOM
sJIpe Ha KUCIIOTHBbIE U OCHOBHBIE CBOWMCTBA apuiIaMMHOB. [IpuynHbBI 0Ci1abieHns OCHOBHBIX CBOMCTB
aHWIVHA B CPAaBHEHHM C aMHHaMU IPEJENbHOrO psifa. XMMHUECKHE CBOMCTBA aHWJIMHA: OCHOBHbBIE
CBOMCTBa (B3aMMOJEHCTBHE C KHUCIOTaMH); pPEAKIMH 3aMEIIeHUuss B apoMaTHYecKoe Sapo
(ramoreHupoBaHue (B3auMojelHCTBHE ¢ OPOMHOM BOJIO), HUTpOBaHUE (B3aMMOJEICTBUE C a30THOM
KUCI0TOMN); okucinenue. llomydyeHnne anmnuHa (peakuus 3WHUHA). AHWIMH Kak ChIpbe Jid
MIPOM3BO/ICTBA AHWJIMHOBBIX Kpacutene. CUHTE3bl HA OCHOBE aHUJIMHA.

I'erepoumkiabl. A30T-, KUCIOpPOJA- U CEPOCOAEPKAIINE IeTepOUUKIbl. DypaH, TUPPOT Kak
NpeACTaBUTENN  NATUWIEHHBIX  reTepolukioB. [lpupona  apoMaTHYHOCTH — MSATUYICHHBIX
TeTEPOLHUKIIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbl MUPPOJIA, APOMATHYECKUI XapaKTep MOJIEKYJIbI.
Kucnorneie cBoiictBa nmuppona. [lupuauH kak HpencTaBUTENb IIECTUYWIEHHBIX TIETEPOLMKIOB.
DNEKTPOHHOE CTPOEHUE MOJIEKYJbl NUPUANHA, apOMAaTUYECKUN Xapakrep MOJeKyJbl. OCHOBHBIE
CBONMCTBA NupuAnHa. Paznnune B NpOSIBICHHM OCHOBHBIX CBOMCTB NUpPpOJa U NUpUAWHA. Peakuun
NUPUIMHA: DJIEKTPOQWIBHOE 3aMelleHHe, THAPHUPOBaHME, 3aMElleHHe aToMOB BOJOpoJa B [-
MIOJIOKEHUH Ha rujpokcorpymmy. IIukonmesl m ux okuciaeHue. lIpencraBinenue o mypuse,
IIYPUHOBBIX U MMPUMUJAUHOBBIX OCHOBAHUX.

Hemoncrpauuu. 1. OcHOBHBIE CBOMCTBA aMHHOB. 2. KaueCTBEHHBIE pEaKIMM HA aHWUJIMH. 3.
AnunuHoBbIe KpacuTenn.4. OOpasIbl reTePOIUKIMIECKUX COCTMHCHUH.

2.3.5. BuoJjornyecku akTUBHBIE BelleCTBA

ZKupbl Kak cioxHbIe 3QUPHI TIUIEPUHA W BHICIIUX KapOOHOBBIX KHCIIOT. PacTuTebHBIC U
JKUBOTHBIE JXKUPBI, UX cocTaB. (DHU3WYECKHE CBOMCTBA KUPOB. XHMHYECKHE CBOWMCTBA >KHPOB:
TUAPUPOBAHUE, OKUCIEHWEe. [HWApoM3 WM OMBUICHHE XHPOB KakK CIIOCOO0 IPOMBIIICHHOTO
MOJTYYCHHUSI COJIEH BBICHINX KapOOHOBBIX KHUCIOT. [ 'maporeHusanusi kupoB. [IpuMeHeHHEe KUPOB.
MbUT4 KaK COJIM BBICIIUX KaPOOHOBBIX KMCJIOT. MOFOIIME CBOMCTBA MbIJIA.

YraeBoansl. O6mas ¢dopmyna yrieBogoB. Kiaccudukanus yriaeBomoB. MoHO-, OlHMIo- u
nonucaxapuabl. usndeckue CBOMCTBA M HAXOXKICHUE YTIIEBOIOB B IPUPOAE (Ha IpUMepe TII0KO3bI U
bpykro3bl). JIuneliHas U HuKIMYeckas GopMbl TMOKO3bl U GpykTo3pl.  Dopmynsl Dumiepa u
Xeyopca. IloHstne o TayromMepuu Kak BHUAE M30MEPUH MEXJAYy UUKIUYECKOM U JHUHEHHOU
popmamu. XUMHUUYECKHE CBOWCTBA TJIIOKO3bI: OKHUCICHUE XJIOPHOW WM OPOMHOM BOJOW, OKHCIICHHE
A30THOW KHUCJIOTOM, BOCCTAHOBJICHME B IIECTHATOMHBIM CHOHPT, HM30MEpH3allis, KaueCTBEHHBIC
peakluu Ha TII0KO3Y (dKCIEepUMEHTaIbHbIe J0Ka3aTeNbCTBA HAMUYMS aJbJETHJHOW U CIIUPTOBBIX
Tpynm B TIIOKO3€), CHOHPTOBOE, MOJOYHOKHUCIIOE, OpoxkeHHue. [TMMKO3UIHBIA TUAPOKCUI, €ro
creruduyeckue cBoiicta. [lonsatue o mmko3uaax. IloHATHEe O TIIOKO3WIAX, UX HAXOXKAECHUH B
npupone. [lonyuenue mioko3sl. DpyKkTo3a Kak H30Mep TIMIOKO3bl. Pubo3a u nesokcupubosa.
[lpumenenne u OuWonorudeckas poiib yrieBoJOB. OKHUCIEHHE YIJIEBOAOB — HCTOYHUK DHEPTHU
YKUBBIX OPraHU3MOB.

Mucaxapuapl. Caxapo3a Kak NpeCTaBUTENb HEBOCCTAHABIMBAIOIINX AucaxapuaoB. CTpoeHue,
¢busznuecKkue W XUMUYECKHE CBOMCTBa caxapo3bl. ['maponms mucaxapuaoB. [lomydeHue caxapa u3
caxapHoU cBekIIbl. [I[ppumenenne caxapo3sl.

Mommcaxapuapl. Kpaxmai, raukoreH M MENUTI0I03a Kak OMolornyeckue moiauMepsl. Kpaxman
KaK CMeCh aMUJIO3bI M aMUJIOTIEKTHHA, €T0 (PU3NYEeCKHe CBOMCTBA. XMMHUUYECKHUE CBOMCTBA KpaxMara:
TUIPOJIN3, Ka4eCTBEHHAsl peakilus C HMOJOM WM €€ NMpPUMEHEHHe sl OOHapyXKeHHs Kpaxmana B
nponaykrax mnurtaHus. llemmronos3a: cTpoeHue u (U3MUECKUE CBOMCTBA. XWUMUYECKHE CBOWCTBA
LEJUTFOJIO3BI: THIPOJN3, 00pa3oBaHUE CIIOXKHBIX 3¢GupoB. [IpruMeHeHne Kpaxmalia M IEJUTIOJIO3bI.



[IpakTrueckoe 3HaUeHNE MOJINCAXapUI0B.

HyxkJiienHoBble kucjothbl. Hykieo3unsl. Hykieornapsl. HykiieMHOBBIE KMCIIOTBI KaK IIPUPOIHBIE
nomumepsl. CoctaB U ctpoenue HykJenHoBbix kucioT (JHK u PHK). I'maposu3 HyKI€MHOBBIX
KHUCJIOT. POJIb HYKJIIEMHOBBIX KHUCIIOT B XU3HeneaTtenbHocTH opranu3moB. Oynknun JIHK u PHK.
KomrmuiemenTapHOCTD. I'eHeTHUECKU KOA.

AMuHOKHCI0TBI. COCTaB, CTPOEHME M HOMEHKJIATypa aMUHOKHMCIOT. ['OMOJOrMYecKHil psf
NpeeNbHBIX aMHHOKUCIOT. Du3nueckue CBONCTBA MPEACHbHBIX aMHHOKUCIOT. CrocoObl
MOJIydeHUsI aMHHOKHUCIOT. AMHMHOKHUCIOTHI Kak aMQpOTEpHbIE OpraHMYECKHE COCIUHEHHS,
paBHOBECHSI B pacTBOpax aMHHOKHCIOT. CBoOIiCTBa aMMHOKHUCIIOT: KHUCJIOTHBIE M OCHOBHBIE
CBOWCTBA; W AIMIMPOBAHMWE aMHHOTPYMIIBI, 3TEPUPUKAIUSA, PEAKIUH C a30THCTOM KHCIIOTOM.
KauectBennble peakiuu Ha aMUHOKUCHOTHI ¢ ruapokcuaom wmemu  (I).  Croenuduueckue
KayeCTBEHHbIE pEaKIMU Ha apOMaTHU4YECKUE M TIEeTePOLMKINYECKHE aMUHOKUCIOTHI C
KOHIIGHTPHUPOBAHHOM a30THOW KHUCIOTOHM, Ha 1ucTenH ¢ aneratoMm ceuHia (I1). buomornyeckoe
3HaUEHUE 0—aMHUHOKHCIIOT. OONacTu IPUMEHEHHS AMUHOKHUCIIOT.

HenTtuawl, ux crpoenue. IlentuaHas cBsi3b. AMUIHBIA XapakTep NenTUIHOMN cBs3u. CuHTE3
nenTuAoB. [ uaponu3 nenTuaos.

Benku kak npupoanbie 6monoaumepsl. CoctaB u ctpoeHue OenkoB. [lepBuuHas cTpykrypa
O0enkoB. DepMEHTATUBHBIN TUAPOIU3 OenkoB. BropuuHas cTpykTypa O€IKOB: o-criupaib, [-
CTpyKTypa. TpeTuuHasi U 4eTBepTUUHAsI CTPYKTypa OeskoB. [lucynb@uuHble MOCTUKA U MOHHBIE U
BaHJIEpBaalbCOBBl (TUAPO(POOHBIE) B3auMOAEHCTBUS. XUMHUYECKHE CBOICTBA OEIKOB: THUAPOJIU3,
JIeHaTypallys, KaueCTBEHHbIE (LIBETHbIE) peakiuu Ha 6enku. bronoruueckre GyHKIMKM OENKOB.

JdemoncTpanuu. 1. PactBopruMOCTb yTiieBOIOB B BOJIe M 3TaHoI€e. 2. OOpa3blaMUHOKUCIIOT.

JlaGopatopusbie onbiThl. 1. CBolicTBa ImoKo3bl. 2. OmpeneneHne Kpaxmaia B TPOJYKTaX
nuTanus. 3. JKupbl u ux cBoiicTBa. 4. [[BeTHBIC peakIunOeIKOB.

2.3.6. BbicOKOMOJIEKYJISIPHBIE COCAUHEHHS

OcHOBHBIE TIOHATHS BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN: MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3BEHO, CTemneHb mnojuMepu3anuid. OCHOBHBIE CHOCOOBI TIOJNYyYEHHUS BBICOKOMOJICKYISIPHBIX
COCIMHCHUH: pPEaKIMy ToJuMepu3anuu U nonukoHaeHcanuu. Comnommuvepusamnus. CTpoeHHE H
CTPYKTYypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB IMOJIMMEPOB OT CTpoeHUs Mosiekya. Kinaccuduxarus
MOJIMMEPOB: TIIIACTMACCHI (TVIACTUKH ), ANTACTOMEPHI (KaydyKH), BOJOKHA, KOMITO3UTHI. COBpEeMEHHBIC
maactTMacchl  (TiacTukv) — (MOJIMATUIICH, TOJIMIIPONMIICH, TOJHMCTUPOJI,  TOJIMBUHUIXJIOPH]I,
dbroporiact, moJuATHICHTepedTanaT, akpuiaOyTaAHUCHCTUPOJIbHBIN IUIACTUK, IOJMKApOOHATHI).
TepMomlacTUYHBIE H  TEPMOpPEAKTHUBHBIC moiauMepbl.  DeHosipopMaabAeTHAHBICE  CMOJIBL.
KommnosutHble matepuainbl. BomokHa, ux kinaccudukamus. [IpupoaHpie 1 XMMUYECKHE BOJIOKHA.
HckyccTBeHHBIE W CHHTETHYECKHE BOJIOKHA. [lOHSATHE O BHCKO3€ M alleTaTHOM BOJIOKHE.
[TonuadupHbIe U MOJIMAMHUIHBIE BOJOKHA, UX CTPOCHHE, CBOWMCTBA. [IpakTHYecKOoe HMCMOJIb30BaHHUE
BOJIOKOH. Dractomepsl. [Ipuponusiii u cuHTeTHYeckuil kaydyk. Pesuna u 306oHut. Ilpumenenue
IMOJIUMEPOB.

HdemoncTrpamuu. 1. OOpasupl miactukoB. 2. Komtekmus BosokoH. 3. ITlomukoHaeHcanuys
ATUJICHTJIMKOJIS ¢ TepeTaieBOM KHUCIOTOM.

JladopaTopHble ONBITHI. OTHOIIEHWE CHHTETHYECKHX BOJIOKOH K pacTBOpaM KHUCIOT U
HIeJIOYeH.

2.4. XyuMus 1 KU3Hb

2.4.1. Xumun4eckasi TexHojorusi (Xumus B
NMPOMBIIIJICHHOCTH)

OcHOBHbIe NPUHUUNBI XHMHUYecKOH TexHosorum. OOmue MpeaCTaBICHUS O
IIPOMBIIIIEHHBIX COCO0aX MOTYYEeHUS] XUMHUECKUX BEIIECTB.
IIpou3BoACTBO CepHON KHCJIOTHI KOHTAaKTHBIM crocoboMm. XumusM mnpouecca. Ceipbe ams
IIPOU3BOJICTBA CEPHOM KHCIIOTBL. TEXHOJIOrMYecKas CXeMa IIpolecca, IPOLECCHl W allaparsl.
IIponsBoacTtBo ammuaka. XuMusM npouecca. OnpeeneHne ONTUMAIbHBIX YCIOBUN ITPOBEACHUS
peakuuu. [IpyHIMI DUPKYISIUU U €ro peain3alis B TEXHOJIOTMYECKON CXeEMeE.
Merannyprus. Yepnas metamunyprust. [IponsBoactso uyryHa. JIoMeHHBIN Ipo1iecc (ChIPbE, yCTPONCTBO
JOMEHHOM TIeun, XUMH3M Tpouecca). [Ipows3BoAcTBO cTaium B KUCIOPOJHOM KOHBEPTEPE U B
aleKkTpornedax. [{BetHas meramryprusi.



Oprannyecknii cuHrte3. IlpompinuieHHas opranumdeckas Xumus. OCHOBHOW M TOHKHMM
opranuveckuii cuHTe3. Hambonee KpymHOTOHHA)KHBIE MPOM3BOJICTBA OPTaHUYECKUX COCIUHEHHM.
[IpousBonctBo metanousia. Ilomyuenue ykcycHoM  Kuciotbl. CpIpbe JUIsi  OPraHUYECKOM
npombiuieHHOCTH. [Tpo6iaemMa 0TX00B ¥ MOOGOYHBIX MPOAYKTOB. XUMHUS U SKOJIOTUS

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MociaeACTBHs. DKOJIOrUs U poliema
OXpaHbl OKPYXaIOLIeH cpeibl. «3eeHasd XUMUsl.
Jemoncrpanuu. 1. Coipbe Ui MPOU3BOJICTBA CEPHON KUCIIO- ThI. 2. MOA€b KUIIAIIETO CIIOos. 3.
Kenesnas pyna. 4. O6pasiibl CIIaBOB JKeJe3a.

2.4.2. X¥uMHs U JHEpPreTuKa

[IpupoaHble UCTOYHUKHU YIiIeBOJOPOOB. IIpupoaHblii W NOMYyTHBIH HEPTSHOW rasbl, UX
cocTaB W ucroJib3oBanne. Hedtb kak cmech yrieBonoponoB. CoctaB Heptu u ee mepepaboTka.
[lepeuunas u BropuuHas mnepepabotrka HedpTu. Ileperonka HedTn. Kpexunr. Pudopmunr.
Hedrenponykrsl. OktanoBoe uncio OenzuHa. OxpaHa OKpyKaroleu cpeibl Ipu HedrenepepadoTke 1
TpaHcnopThpoBke HepTenpoaykroB. Kamenusiii yrons. KokcoBanue yrisa. [Mazuduxanmst yris.
DKOJIOTHYECKHE NpOoO0JIeMbl, BO3HUKAIOLIME TPH HCIOJb30BaHUU YIS B KadyecTBE TOIUIMBA.
AnbTepHaTHUBHBIE HCTOUYHUKU SHEPTUU.

2.4.3. XuMus " 310pOBbe

Xumus num. Kupsl, Oenku, yrieBoJbl, BUTAMUHBI, (hepMeHTHI. PannoHanbHOEe MUTaHUE.
[Mumessie no6aBku. [lumeBbie n00aBKkM, MX KiaccuuUKalus. 3ampelieHHble M pa3pelieHHbIe
nuieBble 100aBKku. OCHOBEI IUIEBOM XUMUH.

Xumus B meauiuue. [lorstue o dapmaneBtudeckoit xumuu U dapmakonoruu. PaspadoTka
nekapcTB. JlekapcTBeHHble cpeicTBa, uX Kinaccupukauus. [IpoTuBoMHKpoOHBIE cpeacTBa
(cynbanunaMuHble MpenapaThl M aHTUOMOTHUKH). AHAJIBreTHKHM (aclHupuH, AaHaJIbIHH,
napaieraMmoll, HapKOTHUYECKHWe aHalbreTuku). Bsoxymme cpenctBa. IIpoGmemsbl, cBsi3aHHBIE C
MPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpeaHble mNpuBbIUKM W (AKTOPhI, pa3pylIAOLIUe
30pOBhE (M30BITOYHOE TOTpEOJICHUE JKUPHOW THUIIM, KypeHUe, YIOTpeOJeHue ajaKorois,
HapKOMaHHS).

2.4.4. X¥MHS B IOBCETHEBHOM KU3HU

KocMmernueckue u napdromepHbie cpeacTBa.
boitoBas xumus. [loHsiTHE O MOBEPXHOCTHO-AaKTHBHBIX BelIECTBaX. Morolue U YHCTALIUE
cpenctBa. OtbenuBatomue cpenacrtBa. [IpaBuna Oe3omacHOW pabOTHl € €IKUMHU, TOPIOYHUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBON XUMUHU.

2.4.5. X¥MMHAl B CTPOMTEJILCTBE

l'unc. U3Bects. Llement, 6eton. Kneu. [Ton6op onTUMaibHBIX CTPOUTEIBHBIX MATEPUATIOB B
MIPAKTUYECKOMU AEATEIbHOCTH YEJIOBEKA.

2.4.6. XUMHS B CEJILCKOM XO03(MCTBeE

MunepanbHble U opraHudeckue yaoOpenus. CpenctBa 3amuThl pacTeHuil. [lecTuruabt:
WHCEKTUIUIbI, TepOULIUIbl U GYHTUIUABI. PerennenTsl.

2.4.7. Heopranuyeckue MaTepHaJbl

Crekno, ero Buiapl. CuIMKaTHas NPOMBINIJIEHHOCTh. TpagUIIMOHHBIE W COBPEMEHHBIE
KepaMHuueckre matepuanbl. CBepxmpoBoismias kepamuka. [loHaTtue o kepmerax, Marepuanax ¢
BBICOKOM TBEPIOCTHIO.

2.4.8. XuMHs B COBPEMEHHOI HayKe

Mertoao0rus Hay4HOTO HCCIENOBaHUSA. MeTopl HaydyHOro Mo3HaHus B XUMUHU. CyOBEeKT u
00beKkT HayyHOro mo3HaHus. [loctaHoBka npoOiemel. COop nH(pOpMaIMU U HaKOIIEHHE (PAaKTOB.
'urote3a M ee »HKCIEpUMEHTalbHas IpoBepka. Teopermueckoe OOBSICHEHUE MOTYYEHHBIX
pe3yapraToB. MHAYKIUA U IeAyKIHA. DKCIEPUMEHTAIbHas MIPOBEPKA MOJIYYEHHBIX TEOPETUUECKUX
BBIBOJIOB C LIEJIbIO PACHPOCTPAHEHUsI UX Ha 0oJiee MIMPOKHM Kpyr 0OBEKTOB. XUMHUUYECKHH aHAIU3,
CUHTE3, MOJECIUPOBAHUE XUMHUYECKUX IIPOLECCOB M SIBJICHUM KaK METOJa HAay4HOI'O IIO3HAHMS.
HanocTpykTrypsl.



BBenenue B NMpoeKkTHyIO AeATenbHOCTh. [IpoekT. Tumel U BHUIBI IPOEKTOB, ATAIBI PeATU3ALUN
npoekra. OCOOEHHOCTH pa3pabOTKH IPOEKTOB (IIOCTAHOBKA IeNeH, moabop METoauk, pabora c
JUTEPATypHBIMU UCTOYHUKAMH, O(OPMIICHHE U 3aIIUTa MPOEKTA).

Hctounnku xumuueckoil uHpopmarnuu. I[lonck Xumuyeckod HHGPOpPMALUU 1O Ha3BaHMSM,
UACHTU(PHUKATOPaM, CTPYKTYpHBIM (hopmysam. PaboTa c 6azamul JaHHBIX.

Jemoncrpanuu. 1. IIumessie kpacutenu. 2. Kpamenue tkaneil. 3. OrGenuBanue TkaHeil. 4.
Komnekuust cpenctB 3ammrtbl pacteHuid. 5. Kepamumueckue Marepuansl. 6. LlBeTHble crekia.
7.Ilpumepsl pabOThI C XUMUYECKMMH 0a3aMHU TaHHBIX.

JladopaTopuble onbIThl. 1. 3HaKOMCTBO ¢ MoromuMHu cpeactBamu. 2. Kien. 3. 3HaKOMCTBO ¢
MUHEPAJTbHBIMU YI0OOPEHUAMH U U3YY€HUE UX CBOMCTB.

Hepeqem, NMPAKTUHICCKUX paﬁoT o XUMHH

Ne Tema npakTuyeckoii padorsl -10k1acc

1 KauecTBeHHOE ompeneneHue yriepoia, BOAOpPOJa M XJOpa B OPraHMYECKUX
BEIIECTBAX.

2 [Tonyuenue 3TunEHA U U3YyYEHUE €TI0 CBOICTB.

3 KoHcTpynpoBanue 1mI1apuko- CTEpP)KHEBBIX MOJENEH MOJEKYJd OpraHMYecKux
BeIEeCTB(HA JIOM)

4 CBOCTBa OJTHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB

5 [Tosydenne yKCyCHOM KHCIOTHI W M3YYEHUE €€ CBOMCTB. XHMHYECKHE CBOMCTBA
aJIbJIETHJIOB

6 CuHTe3 cioHOTro 3dupa.

7 ['uaponn3 yrieBosioB.

8 Pemenue skcriepuMeHTAIbHBIX 331a4 HA MOJYYeHHE OPraHUYEeCKUX BEIIECTB

9 Pemenune skcrnepuMeHTANbHBIX 3aa4 Ha paclio3HaBaHHE OPraHUYEeCKUX BELIECTB.

Wccnenosanme cBOMCTB OEIKOB

10 Pacno3naBanue miacTMacc ¥ BOJIOKOH.

11 Pemienne skcnepuMeHTaNbHBIX 3amad 1o TeMe «l'eHeTndeckas CBSI3b MEXKIY
KJIaCCaMH OPTaHUYECKUX COCTMHEHU.

Tema npakTuyeckoii padorsl -11kiacc

Pemenne skciepuMeHTAIBHBIX 337124 110 TeMe «HemeTamby.

[Tonyyenue, cobupanue U pacro3HaBaHUE Ta30B.

Wnentudukanus HeOpraHMIeCKMX COSAMHEHUIN

Omnpenenenre U yCTpaHEHUE BPEMEHHOM KECTKOCTH BOJIbI

Pemrenne skciepuMeHTAIBHBIX 337124 110 TeMe «MeTalbDy.

Pemenue skcriepuMeHTANIBHBIX 3a1a4 10 TeMe «I eHeTHuecKas CBSI3b MEKY
KJIaCCaMH HEOPTaHMYECKUX COCTUHEHUIY

OO WIN|F-
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KadecTBeHHBIC peakIi Ha HEOPTaHNYECKUE BEIIECTBA U HOHBI.
HccnenoBanue BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUH.
9 OCHOBEBI ITHIIIEBOM XUMUU.

oo




3.1. TemaTHyeckoe NVIAHNPOBaHNe Kypca «XuMusi. YrJyoaeHHblii ypoBenb. 10 kiace» u3 pacuera 3 4 B Hezesio (Bcero 102)

Pa3znea/mogpa | Ne Tembl OcHoBHoOe coep;kaHue 110 TeMaM OcHoBHBIE BU/IbI Y4eOHOMH JesiTeJIbHOCTH Ha OcHOBHBIE
31eJ1/K0JI-BO ypoBHe YVY /| HanpaBJIeHUdA
4acoB BOCIIUTATEIbHOM
HAeATEeJbHOCTH
Pazgen 1 1 | Arommr ATOMHO-MOJIEKyIsipHOE yueHue. BemectBa | OOBSICHATDH MOJI0KEHUS aTOMHO- 34568
Teopernueck MO.HGKy.]’H)I, MOJICKYJIAPHOTO M HEMOJICKYIIAPHOTO _ | MOJICKYIIPHOTO yueHNUs. (3HepI/IpOBaTI) T
He OCHOBBI BerecTa ctpoenus. KauecTBEHHBIN M KOJIMYECTBEHHBIN | TTOHATUSMU «XUMHUYECKUM AJIEMEHT,
xumuu (174) cocraB BenlecTsa. MoJisipHas u «aToM»,«MOJIEKYJIa», «BEUIECTBOY,
TEMA 1. OTHOCHUTEIIbHAS MOJIEKYJISPHAS MaCChI «(U3NIECKOE TEIOY.
IHOBTOPEH BelecTBa. MosbpHas 10J1s 1 MaccoBast 10JIs OOBSACHATH 3HaUEHUE XUMUYECKOU (POPMYIIbI
UE N 3JIEMEHTA B BEIIIESCTBE. BENIECTBA KAaK BBIPAKEHNUE KAUECTBEHHOTO
YIJYBJIEH Jdemoncrpanuu. O06pasiisl BENIECTB KOJIMYECTBEHHOT'O0 COCTaBaBEMIECTBA.
WE 3HAHUM MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO
@17 crpoenus. Bosronka nona
2 | Crpoenne atoma Crpoenue atoma. M30tomnel. AToMHast N306paxaTh31eKTpOHHBIE KOH(UTYpallun
opOutans. Pactipenenenue aIeKTPOHOB 110 aTOMOBMHMOHOBTPaUIECKH U B BUJIC
SHEPTETUYECKUM YPOBHSM BCOOTBETCTBHHUC | AJEKTPOHHOU (DOPMYIIBI, YKA3hIBATh
MIPUHLAIIOM HAMMEHBIIEH SHEPTUH, BAJICHTHBIE AJIEKTPOHBbI. CpaBHUBATH
npaBuiioM XyHJ1a u npuHuumnom Ilaynu. 3JIEKTPOHBI, HAXOALIMECS HAa Pa3HBIX
DneKTpoHHas KOHGUTypaius aToma. YPOBHSIX, 110 (hopMe, SHEPTHUH.
Knaccudukanus XuMHUYECKUX 3JIEMEHTOB XapakTepru30BaTh BaJCHTHBIE BO3MOKHOCTH
(s-, p-, d-, f-a1e- menThI). BanentHbie aTOMOB XMMHYECKHUX JIEMEHTOB.
3IEKTPOHBI
3 Tepuo nuyecku [Tepuoanueckuii 3akoH. DopMynupoBKa XapakTepusoBaTh [leproandeckyro
i 32KOH 1 3aKOHA B CBETE COBPEMEHHBIX cuCTeMYy XUMHYECKUX 31emeHToB /1. U.
TTeproauuecka IPEICTABICHHI O CTPOCHUH aTOMA. MenneneeBa kak rpaduyeckoe oToOpakeHue
4 cHCTeMa MupoB033peHUECKOE U HAYYHOE 3HAYEHUE [lepuoanueckoro 3akona. [IpeackassiBaTh
XAMAIECKIX [Iepuoanueckoro 3akona Jl. 1. CBOMCTBA 33/IaHHOTO 3JIEMEHTA U €ro
3TEeMEHTOR MenpeneeBa. Paguyc atoma. COEIMHEHUH, OCHOBBIBasACh Ha [lepuoanueckom
L. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3aKOHE M U3BECTHBIX CBOMCTBAX MPOCTHIX
MeHeneesa MPOCTHIX BELIECTE, BOJIOPOJHBIX BEILECTB METAJLIOB H HEMETAILIOB. OOBACHATD
COCIMHEHUH, BBICILIUX OKCUIOB U 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
TUAPOKCHUIOB B MIEPHOAX U FPyMIIIaX. 3JIEMEHTOB, POCTHIX BEIIECTB, BBICIINX OKCUIOB
DNEeKTpOOTPULIATENBHOCTh Y TUAPOKCUJIOB B TPYyIINax U NEpUoIax .
4 Xumuueckas XuMuuecKas cBsA3b. DJIeKTpoHHas npupoaa | KOHKpeTH3HpoBaTh NOHATUE
CBA3b XUMHUYECKOM CBSI3U. BUIBI XMMHUYECKOM «XuMu4eckas cBsi3b». O000ImaTh NOHATHS

cBs3u. Monnas cBs3b. KoBaneHTHas

«KOBAJICHTHAA HCIIOJIApHAsA CBA3b»,




HETOJIsIpHas U NoJsipHast cBsi3b. OOMEHHBIH
n Z[OHOpHO-ElKL[CHTOpHBIfI MCXaHU3MBbI
00pa3oBaHus KOBAJCHTHOW MOJISPHON
CBsA3U. [ 'eoMeTpusi MOJIEKYJIBI.
Merammueckas cBA3b. BogopoaHas cBs3b

«KOBAJICHTHAs MOJISIPHAS CBSA3bY, «MOHHAS
CBSI3b»,«BOJIOPOJHAS CBA3b)», «METAJUIMYECKas
cBs13b». KimaccupuupoBaTh TUIIBI XMMUYECKOM
CBSI3U U OOBSACHATH UX MEXaHU3MBI.
[Ipencka3piBaTh TUI XUMUYECKOW CBSI3H, 3HASI
dbopmyny uian Gpu3nUecKrue CBONCTBA BEIIECTBA.

ArperarHblie
COCTOSIHUSA

ArperatHbie COCTOSIHHS BeIeCTBA. THIIBI
KPUCTATINIMYCCKUX PCHICTOK: aTOMHaA,
MOJICKYJIIpHaA, HOHHAad, MCTAJLJIMUCCKAA.
3aBUCUMOCTh QU3NYECKUX CBONCTB
BEIIIECTBA OT TUIIa KpHCTﬂJ'IJ'IH‘-ICCKOfI
pemerku. [IpuunHbl MHOrOOOpasus
BeniecTB.COBpEMEHHBIE TIPEACTABICHUS O
CTPOCHHU TBEPABIX, JKUJIKUX N
ra3000pa3HBIX BEIIECTB

IIporHO3MpOBAaTH CBOMCTBA BEIIECTBA, HCXOAS
13 TUIA KPACTAIUIN- YECKOM PEIIETKY.
OnpenensiTb TUIl KPUCTAITINYECKON PELIETKH,
OTMpasiCh Ha U3BECTHBIE (PU3HUECKUE CBOMCTBA
BEIIECTBA

PacueTs! o

Pacuetsl o hopmynam u ypaBHEHUSIM

OcymiecTBIATh pacueTsl 1o hopMynam u

YpaBHEHUSIM peaKIHii C UCTIOJIb30BAaHUEM OCHOBHOTO YpaBHEHUSIM PEAKIINil C HCIOTh30BaHHEM
XUMUYECKUX 3aKOHA XUMUYECKOW CTEXHOMETPHH OCHOBHOTO 3aKOHA XUMHYECKOW CTEXHOMETPHH.
peakuui Ncnonb30BaTh AITOPUTMBI TPU PEIICHUN
3aga4

I'azoBbIe I'a30BBI€ 3aKOHBI. YpaBHEHHE OCylIeCTBIISITH PACYETHI, UCIIOIB3YS Fa30BbIE
3aKOHBI Knanelipona—MeHneneeBa. 3akoH 3aKkOoHbL. MIcI0J1b30BaTh aJITOPUTMBI TPU

ABoraapo. 3aKkoH 00BEMHBIX OTHOIIICHUHN. peUIeHUH 3a1a4

OTtHocuTeNnbHAs MIOTHOCTH ra3oB. CpenHss

MOJISIpHAsl Macca CMecu
Kraccuuxarms Krnaccudukanus XuMHUECKUX peakLui Mo XapaxkTepu3oBaTh MPU3HAKA XUMHUECKUX
e — pa3IMYHBIM MPU3HAKAM CPaBHEHUSI. peaxiuii. KinaccuuuupoBats XuMmudeckue
peakiii I'oMoreHHbIe U reTepOreHHbIE PEAKIIHH. PEaKIUU [0 Pa3TUYHbIM MPU3HAKAM CPaBHEHHS

Knaccudukanus no 3HaKy TEIIOBOTO

adexra. OOpaTrMbIe U HEOOpATUMBIC

peakiuu. Katanutuueckue u

HEKATAJIMTUYECKUE peaklnu. Peakuuu ¢

U3MEHEHHEM U 0e3 U3MEHEHUS CTeTIeHH

OKHCIICHUS JIEMEHTOB B CO€IMHEHUSIX
OxkucnurenbHo- | VI3MeHeHHe CTeNeHH OKUCICHUS 3JIEMEHTOB | XapaKTepru30BaTh OKUCIUTEIBHO-
BOCCTaHOBHUTENb | B COEAMHEHUSIX. OKUCIUTENBHO- BOCCTAHOBUTEIbHBIE PEAKIIUHN KaK MPOLECCHI,

HBIC PCAKIIUN

BOCCTAHOBHUTCJIbHBIC PCAKIINH. Twurmnsr
OKHCIIUTCIBbHO-BOCCTAHOBHUTCIBbHBIX

IMPU KOTOPBIX UBMCHAOTCA CTCIICHU OKHUCIICHUA
aromoB. COCTaBIATh YpaBHCHUA




peakuuii. OKucCIeHNEe U BOCCTAaHOBJICHHUE.
OKHUCIUTEIN U BOCCTAHOBUTEIN. MeTo
a5eKTpoHHOTO Oananca. [loBenenne BemecTs
B Cpe/iax ¢ pa3HbIM 3HaueneM pH.
IIepmaHranar kajuus Kak
OKUCTUTENb. ] aTbBAaHMUECKHI 2JIEMEHT (Ha
npumMepe 3yiemMeHTa Jlanuais). JneKTpoins3
pacIiaBoB U BOJHBIX PACTBOPOB
ANIEKTPOJIUTOB (KUCIIOT, LIEN0YEH U CoJelt).
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE
peaxkuuu B IpUpoJie, MPOU3BOICTBEHHBIX
rpoleccax 1 KHU3HEAESTeTbHOCTU
OpraHU3MOB.

Jdemoncrpauuu. B3anmoierictaue
NepMaHraHara Kajius ¢ CyiIb(puToM HaTpus
B pa3HBIX cpeaax

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C
IIOMOIIBIO METO/1a IEKTPOHHOTrO OasaHca.
OOBACHATD BIMSHUE CPEIbl HA TIPOAYKTHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIX PEAKIIUI.
XapaKkTepHu30BaTh IEKTPOJIN3 KaK
OKHUCJIUTENBbHO-BOCCTAaHOBUTEIIBHBIN IIPOLIECC.
OOBACHATH MPOLECCHI, TPOTEKAIOLINE ITPU
IIEKTPOJIU3E PACIIIIABOB U PACTBOPOB.
PackpbIBaTh npakTHYECKOE 3HAYECHUE
anekTpoJin3a. O0bSICHATh NPUHIUI ACHCTBUS
rajlbBaHU4ECKOr0 JIEMEHTA.

Jenatp BBIBO/IbI 1o pe3ynbTaraMm
JEMOHCTPUPYEMBIX XUMUYECKUX OTIBITOB

1 Baxneitmme Baxxneiimue Kinaccsl HEOPraHUYECKUX KnaccudunupoBars HeopraHndeckue
0 KJIaCChI BEIIECTB. DIIEMEHTHI METAJUIBl 1 HEMETAUTBI | BEUIECTBATIO Pa3HBIMIIPU3HAKAM.
HEOPraHuvecK U ux nonoxkenue B Ilepuoanyeckoit OmnuchIBaTh TEHETUUECKUE CBA3U MEXKIY
UX BEILECTB cucreme. Knaccudukanus 1 HOMEHKIIATypa | M3y4E€HHBIMH KJIacCaMU HEOPraHUYECKUX
CJIOHBIX HEOPTaHMUYECKHX BELIECTB
COEIMHEHUI: OKCUJIOB, TUAPOKCHIOB,
KHCIIOT U cojieil. ['eneTnueckas cBs3b
MEX1y KJIacCaMU HEOPraHW4eCKUX
COEeIUHEHNN
1 Peakuun CunbHple ©  ciabble  3JIEKTPOJIUTHL XapakTepu3oBaTh YCJIOBHUS MPOT KaHUS
1 HMOHHOTO Peakunuu noHHOTO OOMEHA U YCIIOBHS MX peaxiuii B pacTBOpax 3JMEKTPOIUTOB JIO
obmena. JI.O POTEKaHUs 0 KOHIIA. KOHIIA.
Nel [lonHple W  COKpallleHHBIE  HOHHBIE HabnronaTh 1 0MMCHIBATH XUMUYECKUE OTTBITHI
ypaBHEHHUS. C IOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA XUMUU.
JlaGopaTopusbliii onbiT 1. Peakuun JlenaTe BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICHHBIX
MOHHOTO 0OMeHa XUMHYECKUX onbIToB. COOMI0IaTh MpaBuiia U
npreMsbl 6€301acHON paboTHI.
12 | PacrtBopHI PactBopbl. CriocOOBI BBIpAXKEHHUS 0O06001aTh MOHITHS «PACTBOPHIY,

KOJIMUCCTBCHHOI'O COCTaBa pacTBoOpa:
MaccoBas J0JIA (HpOI_[eHTHaSI
KOHLICHTpaLII/IH), MOJIApHAaA
KOHIICHTpalu4. PaCTBOpeHI/IC KakK

«paCTBOPUMOCTL), «KOHICHTpAaNuA
paCTBOpOB».OHepI/IPOBaTL KOJINMYCCTBCHHBIMU
XapaKTCPUCTUKAMU COACPIKAHUA PaCTBOPCHHOI'O
BCH_ICCTBa.OHI/ICbIBaTB IpONECChI,
npoucxoadamue mnpu pacCTBOPCHUU BCHICCTB B

3,4,5,6,8




(U3UKO-XUMHUYECKHI ITpoIece

BoJie.MIcrIoy1b30BaTh AJITOPUTMBI IIPU PELLICHUN
3a1a4

13 | Komnounnsie Hucnepcusle cucremsl. KomutonHele XapakTepru30BaTh KOJUIOUIHBIE PACTBOPBI.
pacTBOPBL. pactBopblL. ICTUHHBIE pACTBOPHI. 0O060011aTh MOHATUS «KOJUIOUIHBIN pacTBOP»,
JLLO.Ne2 JucnepcHas hazau qUCTIEPCUOHHAS CPeia. «30JIbY, TEIIb», KTYMaH», «3MYJIbCHUSI»,

CycneH3uu 1 3MyiabCUH. 3011 U TEJIN. «CYCIICH3 U, KKOAT YIS,
Omnanecuentus. Dpdexr Turmas. «CEIMMEHTALIHS, KCHHEPE3UCH.
Koarynsuus. OOBACHATH OTJIMYME KOJJIOUIHBIX PACTBOPOB OT
Cenumenranus. Cunepesuc. UCTUHHBIX. OOBACHATH CYIIIHOCTh MPOIECCOB
Jdemoncrpanun. Opdext Tunmans. KOaryJsiiiy U CHHEPE3Hca.
Jlaboparopublii onbIT 2. CBOMCTBa UccnenoBaTh CBOMCTBA M3y4aeMbIX BEILIECTB.
KOJIJIOMTHBIX PACTBOPOB Hab6mronate nemoHCcTpUpyeMbie U
CaMOCTOSITEIIbHO MPOBOMMBIE OTIBITHI.
HaGmronaTh 1 onuchIBaTh XHMUUECKHIE
PEaKIIMK C TOMOIIHIO POJTHOTO SI3BIKA U SI3bIKA
XUMUHU.

14 | Twumponus I'maponus conei. ['maponus mo kaTuoHy, Mo | XapakTepu30oBaTh THAPOJIH3 KaKk 0OMEHHOE

conen. JI.O. AHHOHY, 10 KaTHOHY U 110 aHHUOHY. Peakmus B3aHMMOJICIICTBYUE BEILIECTB C BOIOA.
Ne3 Cpenbl paCTBO- POB COJIEH: KUCIOTHAs, [Ipencka3bIBaTh PeaKIMIO CPe/Ibl BOIHBIX

niesnouHas ¥ HerpanpHas. [TomHbi pPacTBOPOB COJIEH.
HEOOpaTUMBIN THAPOJIH3. HabGmronaTte neMoHCTpUpyeMbIC U
JdemoncTpauuu. Onpenenenue CaMOCTOSITENHHO MMPOBOANUMBIE OTIBITHI.
KHUCIIOTHOCTH CPEJIbl IIPU MTOMOLIA HabmronaTh 1 onMCchIBaTh XUMUYECKHE
nHIUKaTopoB.JIabopaTopHbIi onbIT 3. pEeaKIMuy C TOMOIIBbIO POJTHOTO SI3bIKA U SI3bIKA
I'maponus cosneit XUMHUH.

15 KOMILICKCHEIC Komnnekcueie coenqunenus. Cocras OnepupoBaTh NOHATUAMU

coequuenusd. JI.(
Neq

KOMIUIEKCHOTO HOHa:!
KOMILIEKCO0Opa3oBaTeb, JIUTaH bl
Koopaunanuonnoe uncno. Homenknarypa
KOMIUIEKCHBIX COETUHEHUH.

3HaueHUE KOMIUIEKCHBIX COCIMHEHUI.
[ToHsATHE O KOOPANHALIMOHHON XUMUMU.
Jemoncrpanuu. O6pa3zoBaHue
KOMIUIEKCHBIX CO€IMHEHNI NIEPEXO0IHBIX
METAJIJIOB.

JlaGopaTopHslii onbIT 4. [Tonydyenue n
CBOMCTBA KOMIUIEKCHBIX COEJUMHEHUM

«KOMILJIEKCO00pa30BaTelby, «JIUTaHI,
«KOOPAUHAIMOHHOE YHCIIO»,

«BHYTPEHHSISI KOOpAMHALIMOHHAs chepay,
«BHENTHSS KOOPAWHAIIMOH- Hast cepar.
KnaccudumpoBats 1 Ha3pIBaTh KOMILUICKCHBIC
coenuHenus. MccnemoBaTh CBOMCTBA
M3y4aeMbIX BELIECTB.

HabmronaTh 1eMOHCTpUpYEMBbIE U
CaMOCTOATEBHO MPOBOAUMBIE OIIBITHI.
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Oo6o01aromiee
MOBTOPEHHUE T10
teme «OCHOBBI

Pemenue 3a1a4 1 BBIIIOJIHEHUE
YIPA)KHEHUM, II03BOJISIOLINX
CHCTEeMaTU3UPOBATh U 000OIIUTH

CocTaBisarb 0000IIAIOIINE CXEMBIL.
OcCyIIeCTBIIATh MO3HABATEIBHYIO PeIICKCUIO B
OTHOILILICHUN CO6CTBCHHBIX I[OCTPI)KGHPIIZ B

XUMUN» MOJIy4EHHBIEC 3HAHUSA 10 TEME IpoLIECCe PelIeHHs yIeOHbIX U
«OCHOBBI XUMUW IIO3HABATENbHBIX 337124
17 KoHnTtpoJubHas KonTpons 3nanmit no reme «OCHOBBI OcymecTBIATh MO3HABATENBHYIO PeIIEKCHIO B
padora Ne 1o | xumumn» OTHOIIEHUU COOCTBEHHBIX IOCTIDKEHHUH B
Teme «OCHOBBI IIPOLIECCE PELICHUS] YUEOHBIX U
XUMUM» NI03HABATENbHBIX 33714
Pasnen 2 1 [Ipeamer u [losiBneHne U pa3BUTHE OPraHUYECKOU Paznuuare npeaMeTsl n3ydeHus 5,6,8
OcnoBbl 3Ha4YeHHE XMMUU Kak Hayku. [Ipenmer u 3agaun OpPraHUYECKON M HEOPraHUYECKOM XUMUHU.
opraHuHecKo OpPraHuYecKoi OpraHuyeckoi xumMun. MecTo u 3HaueHHe CpaBHMBATL OPraHMYECKUE U HEOPTAHUYECKHE
il xumuu(854) XUMHHU OpPraHNYeCKON XMMHHU B CUCTEME coequHeHus. Habmogate neMoHCTpHpyeMble
TEMA 2. €CTECTBEHHbIX HayK. B3aumocBs3b OTIBITHI X OITMCBIBATh UX C IOMOIIBIO POIHOTO
OCHOBHbBI HEOpraHu4e CKUX U OPraHMYeCcKUX A3bIKA U SI3bIKA XUMUHU
E BeniecTB.lemoncTpauuu. Monenu
ITOHATHSA OPraHUYCKHUX MOJIEKYII.
OPI'AHUYE
CKOH
XUMMUHA (13)
2 Pewrenue 3agau | Pemenue pacueTHBIX 3a/1a4 Ha OcCyIecTBISATh pacyeThl IO YCTAHOBJIEHUIO
Ha ycTaHOBJIEHHE (POPMYIT YIIIEBOJOPOJIOB 10 (bopMyI1 yriieBoJOPOIOB MO JIEMEHTHOMY
YCTaHOBJICHHE JIEMEHTHOMY COCTaBY U 10 aHAJIN3Y COCTaBY M 10 aHAJIN3Y IPOIYKTOB
bopmyn IIPOJYKTOB CrOpaHUs cropanus.Mcnonb3oBaTh anropuTMBI Ipu
YIJI€BOJOPOJOB pelIeHnn 3a1a4
3 [Tprumnnb OCOGEHHOCTH OPraHUYecKHX BELECTB. OOBACHATH IPUUUHBI MHOTOOOpa3us
MHOTr000pasus [TprunHbI MHOTOOOpa3usl OPraHUYeCcKUX OPraHM9CCKUX BCILCCTB.
OpPraHUYECKUX BemecTB. OpraHHYECKUE BEIIECTBA B HaOnronath 1eMOHCTpUpYEMbIE OIBITHI U
COCIMHEHUN npupoze. YIIepoaHslil cKeseT OIIMCHIBATh X C IOMOILIBIO POJHOTO S3bIKA U

OpPraHMYECKONMOJIEKYJIbI, €TO TUIIBI:
LUKJIAYe- CKUE, allUKIINYECKHUE.
KapOonukindeckrue u reTepoLuKInuecKue
ckeneTsl. KpaTHOCTh XUMHUYECKOU CBSI3U
(BUBI CBSA3EH B MOJIEKYJIaX OPraHMYECKUX
BEIIIECTB: OJIMHAPHbIE, IBOWHBIE, TPOWHBIE).
W3meHeHne dHEepruu CBsA3EU MEXKy
aToMaMu yrjepoja Ipy yBEIUYECHUH
KpaTHOCTH CBsA3U. HacsbllieHHbIE U

A3bIKa XUMHH




HCHACBIIICHHBIC COCAMHCHU .

JemMoncTpanun. Mojenu opraHuyecKux
MOJIEKYI

DIeKTpOHHOE DNEKTPOHHOE CTPOEHUE U XUMUYECKHE XapakTepu3oBaTh 0COOCHHOCTH CTPOCHUS aTOMa

CTpOEHUE U CBSI3M aTOMa yIJiepo/ia. yriaepoaa.

XUMHYECKHE OcHOBHOE U BO30YKJICHHBIE COCTOSTHUS OnuceIBaTh HOPMAJIBLHOE U BO30YKIACHHOE

CBSI3M aToMa aTOMOB Ha IIpUMepe yriepoja. COCTOSIHUS aTOM YIJIEpOJia U OTPakaTh UX

yriiepoaa ['mbpuau3anus aTOMHBIX OpOuTaei, ee rpaduvecKu.

THIIBI U1 OPTraHUYECKUX COCAMHEHUI: Sp3, OrnepupoBarh MOHATUSAMH — «TUOpUIU3ALKSA

sp2, sp. OGpasoBanue [1- i [I-cBsi3eif B opouTaneity, «spS-rubpu- susanms, «spe-

MOJIEKyJIaX OPraHUYECKUX COEANHEHHI. THOPHIN3AIHSD,

TIpOCTPAHCTBEHHOE CTPOCHHE OpraHmyecknx | «SP-THOpuamsamis. OnucsBaTh

coeIMHEHH OCHOBHBIE THITHI THOPUIM3AIIUU AaTOMA
yrieposa.

CrpykTypHas XUMHUYECKOE CTPOCHHE KaK MOPSI0K DopMyIHPOBATH OCHOBHBIE MOJIOKEHHS

TEOpHUS COEJIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO CTPYKTYPHO# TEOPUH OPTaHUIECKUX

OpraHUYECKUX UX BJICHTHOCTH. BELIECTB.

COEeIUHEHNN OCHOBHBIE TIOJIOKEHUST TEOPUH [IpencraBaare Bkinag @. Kekyne, A.M.
XUMHUYECKOTO CTPOCHHS OPraHUYEeCKUX bytnepona, B.B. MapkoBHukoBa, JI.
coenquuenni A. M. byrnepoga. [TonuHra B pa3BUTHE OPraHUYECKON XUMHUM.
3aBHCUMOCTh CBOWCTB BELIECTB OT OnepupoBaTh NOHATUSAMH «BAJIEHT- HOCTb» U
XMUMHYECKOTO CTPOEHUS MOJIEKYII. «CTETEeHb OKUCIICHUS,

CrpykrypHas popmyna «XUMHUYECKOE CTPOCHUEY, «CTPYKTYpHast
dbopmymay.
MonenrpoBaTh MOJIEKYIbl HEKOTOPBIX
OpraHUYECKUX BEILECTB

CrpykrypHas N3omepus u uzomepsl. CTpyKTyp- Hasl U OnepupoBaTh MOHATUSIMHU KU30MEPY,

HU30MepHs IPOCTPAHCTBEHHAs u3oMe- pusi. M3zomepus «U30MEPUS.
yriaepoaHoro ckeneta. Mzomepus OnuceIBaTh NPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIOKEHUs. MeXKIiaccoBasi H30MEpHs n3ydaeMbIx BemiecTB. OTpaxarb COCTaB U

CTPOEHUE OPTaHNYECKUX COETUHEHUH C
MOMOIIBIO CTPYKTYPHBIX (OPMYIT
[IpocTpancTBeH Buiel mpocTpaHCTBEHHON U30MEPHH. OnepupoBaTh MOHATUSIMHU KU30MEPY,

HasA U30MEpus

Onrtuueckas U30Mepusl.
ACHUMMETpPUUYECKHUI aTOM yriepo/a.
Onrtuueckre aHTUNO Ibl. XUPATBbHOCTb.

«U30MEPUD.
OnuceIBaTh NPOCTPAHCTBEHHYIO CTPYKTYPY
n3y4daeMbIx BenlecTB. OTpaxarb COCTaB U




XupanbHble U aXUPAIbHBIE MOJICKYJIBI.
I'eomerpuueckas nzomepust (yuc-,
MpAaHCc-u30Mepusl)

CTPOCHHUE OPTAHUYECKUX COCTUHEHUN C

MOMOIIBIO CTPYKTYPHBIX (POPMYIL.
XapakTepru30BaTh BUJIbI U30MEPUHU

8 ONEeKTpOHHBIE DNEKTPOHHOE CTPOEHUE OPraHUYECKUX OnepupoBaTh HOHITUSIMH «UHIYKTUBHBIN
3 eKTH B BeulecTB. B3aumHoe BiMsiHIE aTOMOB U apdexT», «me30MepHbIi 3hdexT.
MOJIEKyJIax TPYIIIT aTOMOB. DJIEKTPOHHBIE 3P PEKTHI. XapakTepu3oBaTh 0COOCHHOCTH MHIYKTUBHOTO U
OpPraHUYECKUX WHayKTUBHBINA ¥ ME30MEPHBINA 3P PEKTHI. Me30MepHOTro 3¢ dexron
COCIMHEHUN [IpencraBiienne o pe3oHaHCe
9 OcHoBHbIE Krnaccudukanus opraHM4ecKux BEIIECTB. KnaccuduuupoBats opraHuyeckue CoeIuHEHUS
KJIaCChl OcHOBHBIE KJIaCChl OPraHUYECKUX 10 CTPOEHUIO YIJIEPOJAHOMN LENH U TUILY
OpraHUYECKUX coenuHeHul. [IpuHIMIBI KIaccuPUKAUU YIIAEpOA-YIIEPOJHON CBS3H.
COCIMHEHU M. OpraHn4eckux coennHeHui. [lonsarue o KnaccuduuupoBats Npou3BoAHbIE
['omonoruueck ¢byHkroHanpHOM rpynmne. Knaccudukanus | yrieBoaopoaoB 1O GYHKIIMOHATBHBIM IPYIIaM.
ue psiibl OpraHMYECKUX COEAMHEHUN 1O O06001maTh 3HaHUS U JeNaTh BBIBOIBI O
(GyHKIIMOHATBHBIM rpynnaM. ['omosorus. 3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB BEILIECTB
I'omonoru. 'omonoruveckast pa3HOCTb. B TOMOJIOTHYECKUX psaax
['omonoruueckue psjbl
1 Howmenknarypa Homenknatypa opraHu4eckux BEIIECTB. Ha3biBaTh oprannveckue COeAMHEHUS B
0 OPraHUYECKUX MexayHaposaHas (cuctemaTudeckas) COOTBETCTBUU C NPAaBUIaMH HOMEHKJIATYpPbI
COEIMHEHU I HOMEHKJIaTypa OPraHUYECKUX BEIECTB U IUPAC u panimoHaabHOM HOMEHKJIATYPHI.
MPUHLUIBI 00pa30BaHUs Ha3BaHUI Haxonuts CHHOHUMBI TPHBHAIIBHBIX
OpraHUYeCKHUX COeIUHEHMN. PaninonanbHas | Ha3BaHMM OPraHMYECKUX COCAMHEHUN
HOMEHKJIaTypa
11 | Ocob6ennoctuu | Knaccudukamus 1 0cOOEHHOCTH JleMOHCTpHpPOBATh MOHUMAHUE OCOOCHHOCTH

KJIaccuuKanus
OpPraHUYECKUX
peakiuu

oprannyeckux peakiuii. CriocoOsbl

3anrcel peakiuii BOPraHndecko XuMuH.
Cxema 1 ypaBHEHUE.

YcioBust MpOBEACHUS PEAKITHN.
Kinaccudukanus peakiyuii OpraHu4ecKux
BEILIECTB I10 CTPYKTYPHOMY NPU3HAKY:
3aMEILEeHUE, IPUCOECANHEHHE, OTILICIICHUE.
Peakunonnsie neHtpsl. [lepBoHavanbHbie
TIOHATHS O TUIIAX U MEXaHU3MaX
OpraHu4ecKuX peakuui. ['omonutnyeckuit
U F€TEPOTTUTUYECKHUIN pa3pbIB KOBAJIEHTHOM
XUMHUYECKOM CBSI3H.
CB0OOTHOpATMKATBHBIN 1 HOHHBIN

MPOTEKaHU OpraHu- Y€CKUX peaKI_II/Iﬁ B
CPaBHCHHUHU C HCOPraHUYCCKUMMU.
3anuckrIBaTh YPpaBHCHHS OPraHUYCCKUX peaKI_II/Iﬁ

crnoco0amMy, HOPUHATBIMH B OPraHUYECKOMH
XUMUU.

Krnaccudunuponars peakiiuu 1o
CTPYKTYpHOMY IIPU3HAKY.

OnepupoBaTh MOHITUAMH «CBOOOTHBIN
panuKan, «HyKi1eohu,
«IEKTPOPUID.

OOBACHATH IMPOTCKAHUEC XUMUUCCKUX
pCaKLII/Iﬁ MCKAY OpTraHNYCCKUMU
BCIICCTBAMU, UCIIOJIb3YyA 3HAHUA 00 ux




MCXAaHU3MbI pCaKIIUU. ITonsTHe o
cBOOOTHOM pajuKalie, HyKJIeo(pHiie 1
aneKTpodue

MCXaHHU3Max.

12 | Pemenwue 3anau [PemeHne pacueTHbIX 3a1a4 HMcrosb30BaTh alTOPUTMBI IIPU PELLIEHUN
U BBITIOJTHEHUE 3aaa4
YIPa)KHEHUH I10
TEME
«OKHuCIUTENBHO
BOCCTaHOBMTEIIb
HBIE
peaxiuu B
OpraHuYeCcKOn
XUMHUI

1 Ob6o06marome Pemienne 3a1a4 1 BBINOJHEHHE CocTaBisaTh 0000LIAIOIINE CXEMBI.

3 € MMOBTOPEHHE YIpaKHEHUH, TT03BOJISOIIUX Ocy1ecTBIATh NO3HABATENBHYIO PE(IIEKCUIO B
10 TEME CHCTEMATU3MPOBaTh U 000OIINUTD OTHOILIEHUH COOCTBEHHBIX IOCTHXKEHUI B
«OCHOBHBIE MOJIy4EHHbIE 3HAHUSA 110 TEME IpoIecce peleHus y9eOHbIX 1
MOHATUSA «OCHOBHBIE NTOHSTHS OPTaHUYECKOM MIO3HABATENbHBIX 337124
OpPraHu4ecKo XUMUN»

1 XUMHW»
TEMA 3. .
YIJIEBOJIO 1 AJKaHBI. AJKaHbBl. DIIEKTPOHHOE U Ha3piBaTh ankaHbl M0 MEXIyHAPOI- HOU 57,8
POJIBI (27) Crpoenue, IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI HOMEHKJIaType.
HOMEHKJIATypa, merana. Sp3-T'uGpuansauus opouTaeit OOBACHATH AIEKTPOHHOE CTPOECHUE MOJIEKYJI
usomepus, aToMOB yriiepojia. ['omosioruueckuit psia u H3YYCHHBIX BELICCTB.
busnueckue o6was GopMyIa aJIKaHoB. O0001maTh 3HaHKS 1 1eJ1aTh BEIBOBLO
CBOIicTBa CucTeMaTHIecKas HOMEHKIIATYPA aJIKAHOB 3aKOHOMEPHOCTSIX U3BMEHEHUI CBOMCTB B
U panukanos. M3omepus yriepoaHoro POMOJIOTHYECKOM PANY aJIKaHOB.
ckenera ankaHoB. duznueckue cBOCTBa MopenupoBaTh MONEKYIbI H3Y4EHHBIX KIaCCOB
aJIKaHOB. 3aKOHOMEPHO- CTU U3MEHEHUS Bemects. Habioath IeMOHCTpUpyeMbie
(usnueckux cBoicTB. JleMOHCTPALIMH. OTIBITHI X OIICHIBATh UX C TOMOILBIO POJIHOTO
CocTaBieHne MoJIeNel MOJIEKYIl aJKaHOB SI3bIKA M SI3bIKA XUMIN

2 XuMHu4ecKue XUMHUYECKUE CBOMCTBA aIKAHOB: XapakTepu30BaTh BaXKHEHIIINE XUMUUECKHE
CBOCTBA raJoreHupOBaHUE, HUTPOBAHUE, CBOMCTBa askaHOB. [Iporuo3upoBaTs cBoiicTBa
ATKAHOB JETHIPUPOBAHUE, TEPMUUECKOE U3y4aeMbIX BELIECTB HA OCHOBAaHUU TEOPUU

PAa3JI0KCHUC (HI/IpOJ'II/I3), rOpCHHUC KaK O ANH
N3 OCHOBHBIX NCTOYHHUKOB TCILJIa B
MIPOMBIIIJIICHHOCTH U 6B1Ty,

XUMHYCCKOTO CTPOCHU A OPTaHUYCCKUX
BemecTB. MccinenoBaTh CBOMCTBA HN3Yy4aCMbIX
BCIICCTB.




KaTaJIMTUYECKOE OKHUCIICHUE, KPEKUHT KaK
CHIOCOOBI TIOTYYCHHS BAXKHEUIITIX
COC/IMHCHUH BOPraHUYEeCKOM CHHTE3E,
M30MEpH3aLUs KaK CIIOCO0 MOJTyUCHHUS
BBICOKOCOPTHOTO OeH3nHa. MexaHu3M
peakuu cBoOOTHOPAINKATBHOTO
3amelieHus (Ha IpUMepe XJIOPHUPOBAHHUSI
meraHa).JleMmoncTpanuu. bpomupoBanue
reKcaHaHacBeTy. | opeHune meTaHa.
OTHolIeHNe MeTaHa K pacTBOpam
TepMaHraHaTa Kajius u OpoMHOM BOJIE

[Iporao3upoBaTh CBOMCTBa HEU3YUEHHBIX
BEILIECTB 10 aHAJIOTUU C U3YYEHHBIMU
BEILIECTBAMU TOT'0 )K€ TOMOJIOTMYECKOTO PAIA.

HabutoiaTte 1eMOHCTPUPYEMBIE OIIBITHI U
OIIMCBIBATh MX C IOMOILBIO POJHOTO S3bIKA U
A3bIKAa XUMUU

[Tony4yenue
U [IPUMEHEHHUE
QJIKAHOB

CuHTeTn4eckue crocoObl MOTy4eHus
aJIKaHOB. MeTO/1bI IOJIyYEHHsI AJIKAHOB U3
aJIKWIITaIoreHuJI0B (peakus Bropua),
JieKapOOKCHIPOBaHUEM COJlel KapOOHOBBIX
KHCJIOT U JIEKTPOJIM30M PaCTBOPOB COJIEH
KapOOHOBBIX KucCHO0T. Haxoxenue
QJIKaHOB B MPUPOJE

U IPUMEHEHHUE aJIKaHOB

XapakTepu30BaTh MPOMBIIIICHHBIE U
1abopaTOpPHBIE CIIOCOOBI MOTYyYEHUS aJTKaHOB.
ConocTaBiIATh XUMUYECKHE CBOMCTBA AIKAHOB
c00JacTsIMU IPUMEHEHUS

Penrenune 3agau
M BBIIOJIHEHUE

BrinonHenue ynpaxHEHU 110 TEME
«AJKaHbD», HA COCTaBJICHUE YpaBHECHUM

Hcnonb3oBaTh aqropuTMBbI MIPU PELLIEHUN
3ajad.

yIpaXKHCHUN peaKIHii, COOTBETCTBYIOIIMNX 33 JaHHBIM CocTaBiaTh ypaBHEHUS 10 33JJaHHBIM CXEMaM
110 TeMe cxeMam, CoJiep KallluM HEU3BECTHBIE MpeBpalleHUMA

«AJKaHBD) BellecTBa. Pemenue 3amau

HuknoankaHbl Huknoankansl. CTpoeHUE MOJIEKYT Ha3zbiBaTh HUKI0AIKaHBI [0 MEXAYHAPOIHON

nukioaiakanoB. O0mas ¢popmyia
uKIoankanoB. HomeHknarypa
IIUKJIOAIKAHOB. M30Mepusi IIMKIIOATKAHOB:
YIJIEPOJTHOTO CKeJIeTa, MEXKKIIACCOBasl,
POCTpaHCTBEHHAs (Yuc-mpanc-u3ome-
pusi). HanpsbkeHHbIe ¥ HeHANpsHKEHHBIC
ukibl. Crienurka CBONCTB
[IUKJIOAIKAHOB C MaJIbIM Pa3MepoM IUKJIA.
XUMHUYECKUE CBOMCTBA UKIIOMPOTIaHA:
TOpEHUE, PEaKIIUU MPUCOCTUHEHUS
(rumpupoBaHHe, TPUCOETUHEHUE
raJIOT€HOB, rajJOreHOBOJAOPOIOB, BOJBI) U
[UKIIOTeKCaHa: TOPEHUE, PEaKIIuU

HOMEHKJIaType. XapakTepu30BaTh BaXHEHIIe
XUMHYECKHE CBONCTBA IIUKJIOAIKAHOB.
0O060011aTh 3HaHUS U JIeNIaTh BBIBOBI O
3aKOHOMEPHOCTSIX U3MEHEHHI CBOICTB B
TOMOJIOTHYECKOM PSITy LHUKIIOAIKAHOB.
[TporHo3upoBaTh CBOMCTBa U3y4aeMbIX BEIIECTB
Ha OCHOBAaHUHU TEOPUU XUMHUUYECKOTO CTPOEHUS
OPraHUYeCKHX BEILIECTB.

[IporHo3upoBaTh CBOMCTBA HEU3YUEHHBIX
BEILIECTB 110 aHAJIOTUU C U3YYEHHBIMU
BEILIECTBAMU TOT'0 K€ TOMOJIOTUYECKOTO PAJIa.
XapakTepu3oBaTh MPOMBIIUIEHHBIE U
nabopaTopHbIe CIIOCOOBI MOTy4YeHUS




paluKaNIbHOIO 3aMELECHUS
(xnopupoBanue, HuTpoBanue). [lonydyenue
LUUKJIOAIKAHOB U3 aJIKaHOB

U JUrajaoreHajJKaHoB

OUKIOAJIKaHOB.
ComocTaBiaTh XUMHNYCCKHEC CBOICTBaA
OUKJIOAJIKaHOB C o0nacTaMu IMPUMCHCHU

AJKeHEL. AJKEHBI. DJIEKTPOHHOE U HazpiBaTh ankeHbl 0 MEXAYHAPOIHON
Ctpoenue, IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJIbI HOMEHKJIATYype.
HOMEHKJIATypa, STUJICHA. sp2-1"1/16p1/m1/13au1/1;1 opbouranei OOBACHATH AIEKTPOHHOE CTPOCHUE MOJIEKYIT
n30Mepus, aTOMOB YIJIEpOJIA. M3yYCHHBIX BEIIECTB.
¢busnueckue (- i [1-CBst361. [ OMONOTHYECKHUIA PSifL 1 O0001aTh 3HaHUS U A€TIaTh BEIBOIBI O
CBOMCTBA o61rast popMyIIa aIKeHOB. 3aKOHOMEPHOCTSIX I3MEHEHHH CBOIICTB B

Homenknarypa ankenos. M3omepus TFOMOJIOTHICCKOM DALY alIKCHOB.

QJIKEHOB: YIIIEPOJAHOIO CKENeTa,

IIOJIO’KEHHUSI KPAaTHOM CBSI3H,

MIPOCTPAaHCTBEHHAs (TeOMETpHYEeCKast

U30Mepus, UK Yuc-mpauc- N30MepHsl),

MeKKIaccoBast. Pu3nueckue cBoiicTBa

aJIKEHOB
Tp.p Ne 1. IpakTuueckas padora Ne 1. ITpoBOANTE XMMUYECKUH DKCIIEPUMEHT .
«KauecTBeHH «KadecTBeHHOE OTIpeieTIeHne yIiIepoa, Habmronats 1 OIMCEIBATE CAMOCTOATENBHO
oe BOJIOPO/Ia M XJIOpA B OPraHUYECKUX BemecTBy| MTPOBOMUMBIC OIBITBI € IIOMOLIBIO POAHOTO
OTIpesieIIeHIe A3bIKA U SI3bIKA XUMUHU.
yHepona, CoOmroaTh npaBuiia U IpUEMbl 0€3011acHON
BOZOpoa U paboTHI.
xJiopa B Bb1enate 0cOOEHHOCTH CTPOSHUSI MOJIEKYJT
OpraHu4ecKu

X BCIICCTB»

HN3YUCHHBIX KJIaCCOB BCIIICCTB

XUMHYECKHE
CBOICTBa
aJIKEHOB

XHUMHUYECKHE CBOMCTBA alIKeHOB. Peakiiuu
ANEKTPOPHIHHOTO MPUCOSTUHEHUS KaK
croco0 moxydeHus QyHKINOHAIBHBIX
IIPOU3BOJHBIX YIJIEBOJAOPOJIOB:
TUAPUPOBAHUE, TAIIOT€HUPOBAHMUE,
TUAPOTraIOr€HUPOBAHKE, THAPATALIUS
ankeHoB. [IpaBusio MapkOBHUKOBA U €r0
00BSCHEHUE C TOUKH 3PEHUS IIEKTPOHHOM
Teopuu. PangukanbHoe MpUcoeANHEHNE
OpOMOBOZIOPO/Ia K ATKEHAM B MIPUCYTCTBUU
nepekuceil. OKUCIEHUE alKEHOB: TOPEHUE,

XapakTepru30BaTh BAKHEUIIINE XUMUYECKUE
cBoiicTBa asikeHOB. [IporHO3MpOBaTh CBOKCTBA
M3Yy4aeMbIX BEILIECTB HA OCHOBAHUU TEOPUU
XUMHYECKOTO CTPOCHUSI OPTraHUYECKHUX
BellecTB.McenenoBaTe CBOMCTBA U3y4aeMbIX
BemiecTs. [Iporuosuposars cBoicTBa
HEM3YUYECHHBIX BEILECTB 10 aHAJIOTUU

C U3YYEHHBIMH BEILECTBAMHU TOTO ke
TOMOJIOTHYECKOTO Psiza.

HabmtoaTe v 0nMCHIBaTh IEMOHCTPUPYEMBIE
OTIBITHI




OKHUCJIEHHE KHCIIOPOJIOM B IPUCYTCTBUU
xsopujoB nanaaus (1) u menu (II)
(Bakep-npo1iecc), OKHCIEHUE KUCIOPOIOM
B IIPUCYTCTBUH cepedpa, OKUCICHNE
TOPSIYUM TIOAKHCICHHBIM PacTBO-

POM IepMaHraHaTa KaJjius, OKHUCIEHUE
nepMaHraHaToM Kauus (peaxkuus Baruepa).
KauecTBeHHbIE peakiny Ha IBOMHYIO CBS3b.
Jemoncrpanuu. [lonyuenue sTuieHa
peakuuen aeruapaTaiyy 3TaHoJa.
OTHolIeHne 3TUJIeHA.

9 [Tonyyenue u [TpombIinieHHbIe U TA00paTOPHBIE XapakTepu30BaTh MPOMBIIIICHHBIE U
MIPUMEHEHUE CrOCOOBI TIOJTyYEHUST AJIKSHOB. 1abopaTOpPHBIE CIIOCOOBI MOTYYEHUS aJTKEHOB.
AJIKEHOB [Tosnydyenne ankeHOB U3 AJIKAHOB, CIIUPTOB, ConocTaBIIITh XUMHUUECKHE CBOMCTBA AJIKEHOB

raJloreHaIKaHOB, JUTAIOT€HAIKAHOB. € 00JIaCTSIMU TPUMEHEHUS
[IpaBuito 3aiinesa.

[Tomumepu3zanus ankenos. [lomumepuszanus

Ha Karann3aTtopax [lurnmepa—Harra.

[TonuaTHIIEH KaK KPYMHOTOHHAXHBIN

MPOJIYKT XMMHUYECKOTO MPOU3BOJICTBA.

[IpuMeHeHne anKkeHOB (ITUJICH U

MIPOTIMIICH )

10 | Pemenue BrinonHenue ynpaxHEeHU 110 TEME Hcnonbs30BaTh aqrOpuTMBbI IIPU PEILICHUN
3a51a4 1 «AJIKEHBD», Ha COCTaBJICHUE ypaBHEHUI 3ajad.

BBITIOJTHEHHE peakuuii, COOTBETCTBYIOIIMNX 3a/IaHHBIM CocTaBisiTh YpaBHEHUS 1O 3aIaHHBIM CXE€MaM
yIpakHECHUN cxeMaM, CoAeprKallluM HEU3BECTHBIC MpeBpalIeHUN

0o TEMeE BelecTBa. Pemnrenne 3agau

«ATIKEHBI»

11 Ip. p Ne 2. [Tonyyenue 3THIIEHA U3 CMECU CEPHOI [1poBOIUTH XUMUYECKUI IKCITIEPUMEHT I10
«[lonyuenue KHUCJIOTHI (KOHII.) ¥ 3TUJIOBOTO CIIUPTA. MOJIY4YECHHIO STUIICHA.

STUJIEHA U B3anmoerictBue sTuieHa c OpoMHoi Bool, | HaGmromaTh HONKMCHIBATE CAMOCTOSTEIBHO
W3Yy4YEHUE €ro MOJIKACIIEHHBIM PACTBOPOM IIEPMAHI aHATA MIPOBO/IUMBIE OTBITHI C IOMOIIBIO POJHOTO
CBOMCTB kanus. ['openuestuiieHa. Ipakruyeckas SI3BIKA U SI3BIKA XUMUH.
pa6ora Ne 2. «[Tonydyenue 3TuneHa u CobmoiaTh MpaBuiia U MPUEMbl O€30MTACHOM
U3Y4YEHHUE €r0 CBOMCTB» paboTHI.
12 AJKaTMeHbl Ankaauensl. Kimaccudukanus ankagiueHoB HaspiBaTh ankaineHbl 10 MK IyHapOAHOU

0 B3aMMHOMY PaCIIOJIOKEHUIO KPAaTHBIX
cBs3ei B Mosiekyae. OcoOeHHOCTH

HOMCHKIJIATYypC.
OOBACHATH SJICKTPOHHOC CTPOCHUC MOJICKYJI




ANIEKTPOHHOTO U MIPOCTPAHCTBEHHOTO
CTPOEHUS COMPSKCHHBIX aJIKaIMCHOB.
O6mas hopmyra anKaJaueHOB.
Homenknarypa u uzomepust ajnkaarueHOB.
Du3nyecKue CBOMCTBA alKaaUCHOB.
XUMHUYECKHE CBOMCTBAaAIKAUCHOB:
peaKuu IPUCOSAMHEHUS (TUPUPOBAHHE,
raJIoreHUpOBaHUE), TOPEHUS U
noymmepu3anyn. 1,2-u 1,4-
[Mpucoenuuenwue. [loryaeHune amkaaueHoOB.
Cunre3 Oyraauena u3 OyraHa ¥ 3TaHOJIa

WU3Y4YCHHBIX BELIECTB.
KnaccudunumpoBats JUEHOBBIE YTIICBOIOPO/IBL.
XapakTepu30BaTh BaKHEHIINE PU3NIECKUE

Y XMMUYECKHE CBOMCTBA AJIKAIUECHOB.
IIporHo3upoOBaTH CBOMCTBAa U3y4aEMbIX BEILIECTB
Ha OCHOBAHUHU TEOPUU XUMHUYECKOTO CTPOEHUS
OPraHNYEeCKHX BEILECTB.

XapaxTepu3oBaTh IPOMBIIUIEHHBIE CIIOCOObI
IIOJIY4ECHUS AJIKAJAVECHOB

1 [Momumepuzanu | ITlonmumepusamus. Kayayku. Brinan C. B. XapaKkTepu30BaTh MPOMBIIUICHHBIE
3 . Kayayk. JlebeneBa B OJIy4eHHE CHHTETHYECKOTO 1abopaTOpPHBIE CITOCOOBI MOTYYEHUS
Pesuna Kaydyka. BylkaHu3aIms KayqyKkoB. Kay9IyKOB.
Pe3una.MuorooOpasue BU10B ConocTaBisATh XUMUYECKHE CBOMCTBA
CHHTETHYECKHX KayIyKOB, UX CBOWCTBA QJKA/INCHOB C 00JTaCTSIMH TPUMCHECHHUS
Y IPUMEHCHUE
14 | AnkuHBIL AJNKUHBI. DJIIEKTPOHHOE U HaspiBath ajkuHbBI IO MEXTYHAPOAHOMN
Crpoenue, MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI HOMEHKJIaType.
HOMEHKJIATypa, anerusieHa. sp-I'ubpuau- OOBACHATHAIEKTPOHHOE CTPOCHHE MOJIEKYIT
U30MepHs, 3arms OpOUTaIeH aTOMOB yriIepo/ia. M3YYEHHBIX BEIIECTB.
dbuznveckue ["'omonoruueckwnii psn u obmas popmyna O0600111aTE 3HaHUS U AETATh BHIBOIBIO
CBOICTBa ankuHoB. HoMeHKnaTypa ajKkiuHOB. 3aKOHOMEPHOCTSIX U3MEHEHU CBOICTB B
N3oMepus alkKMHOB: YIJIEPOJHOTO CKEJNETa, | TOMOJIOTUYECKOM PSIY alIKHHOB.
MOJIO’KEHHUS KPAaTHOU CBS3H, MEXKKIaccoBasd. | MojenupoBaTh MOJICKY/Ibl H3YYCHHBIX KJIACCOB
duznyeckue CBOMCTBA aJIKUHOB BELICCTB
15 | Xumuueckue XUMHUYECKUE CBOMCTBA ATTKUHOB. XapakTepu30BaTh BaKHEHIIINE XUMHUECKUE
CBOificTBa Peakuuu npucoequHeHus Kak crocoo CBOICTBa ankKMHOB. [I[porHo3upoBaTh CBOIiCTBA
AITKUHOB MOJIy4EHUS TTOJTUMEPOB M3y4aeMbIX BEI[ECTB Ha OCHOBaHUU TEOPHH

U JPYTHUX MOJIE3HBIX TPOJAYKTOB.
I'mpapupoBanue. Peakuuu npucoemHeHus
rajoreHoB, raJIor€HOBOJOPOIOB, BOBI.
Tpumepu3zauus U JUMepU3alUs alleTUIICHA.
Peaknuu 3amemenns. Kucinotusle cBolcTBa
AJKUHOB C KOHIIEBOM TPOMHOM CBS3bIO.
Auerunenuipl. OKUCICHUE aJIKU- HOB
pacTBOpoM nepMaHrasara kanus. ['openue
auerwiecHa. Jlemoncrpauuu. [lonyuenue

XUMHUYCCKOTO CTPOCHUS OPTaHUYICCKUX
BCIICCTB.

HpOI‘HOS‘»I/IpOBaTB CBONCTBa HCU3YYCHHBIX
BCIICCTB 110 aHAJIOTUH

CHU3YYCHHBIMHU BCIICCTBAMU TOT'O KC
TOMOJIOTHYCCKOTO pAa.

Ha6J'IIOI[aTB N O CBIBATH ACMOHCTPHUPYCMBIC
OIIBITBI




alleTUIeHa THIPOJIN30M KapOuaa KambIlusl.
OTHo1IeHHE alleTHIIEHA K paCTBOPaM
NepMaHTaHaTa KaJus i OpOMHON BOJIE.

I'openueanerniiena
16 [Monmyyenue [Tonyyenue aneruineHa mUpOIU30M METaHA XapakTepu30BaTh IPOMBIIICHHBIE U
U [IPUMEHEHUE U KapOUHBIM METOJIOM. 1abopaTopHbIE CIOCOOBI MOTYYEHUS ATKUHOB.
AIKUHOB CuHTE3 aJIKWHOB aJKUIMPOBAHUEM ComnocTaBisATh XUMUYECKHE CBOMCTBA
I1.P.Ne3. aneTmnaoB. [IpuMeHeHre aneTuiIeHa. QITKUHOB C 001aCTSIMH IIPUMEHEHUSI.
«Koncrpynposa | T'openue aneruieHa Kak HCTOYHHK MonenupoBatb MOJIEKYJIBI U3Y4EHHBIX
HUE APUKO- BBICOKOTEMIIEPATYPHOTO TNIAMEHU [T KjaccoB BemecTB. HabmonaTh
CTEPIKHEBBIX CBapKH U pe3ku MeTauioB. CocTaBiieHHE JIEMOHCTPHUPYEMBIE OTIBITHI M OTTUCHIBATD UX C
MoJienen IaPOCTEPKHEBBIX MOJIEIEH MOJIEKYIT MTOMOIIIBIO POJTHOTO SI3BIKA U SI3bIKA XUMHUHT
MOJIEKYJT AIIKaHOB, ITUKIJIOATKAHOB, AJIKEHOB,
OPraHu4eCKUX aNKagueHoB, xjaopankaHoB. I1.P.Ne3.
BeIEeCTB(HA «KoHCcTpyHpoBaHUE MIAPUKO- CTEPKHEBBIX
JIOM)» MO/IEIeH MOJIEKYJI OPTaHHYECKIX
BEIIECTB(HA JJOM)»
17 | Pemenue 3amau v| BeImosHEHUE YIIPaXXHESHHUH 110 TeMam Hcnonp30BaTh anropuTMBbl PU PELLIEHU U
BBITIOJTHEHUE «AJIKaHBD), KAJKEHBD, 3a/ad.
YOPA)KHEHUM MO | «AJKHUHBD) Ha COCTABIICHUE YPaBHEHUN CocCTaBATh ypaBHEHUS 10 33ITAHHBIM CXeMaM
TeMaMm peaKuii, COOTBETCTBYIOIIHUX 3aJaHHBIM MIpeBpaICHUI
«AJKaHBD, CXeMam, COoJIepKallliM HEU3BECTHBIE
«AJIKEHBD, BelecTsa. Pemenue 3anau
«AJIKUHBDY
1 Apomatudeckue | Apenbl. MicTopust OTKpBITHS OSH301a. HaszpiBath apeHbl 1O TPUBHAIBHOU U
8 YIJIE€BOOPOBIL. CoBpemeHHbIe MPeCTaBIEHUs 00 MeXAyHapoAHONH HOMeHKiaType. OOBICHATH
Crpoenue 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM 3JIEKTPOHHOE CTPOCHHUE MOJIEKYJ H3YUYEHHBIX
OEH30JILHOTO CTpOeHUM OeH3071a. BEILIECTB.
KOJIbLIA, O6mas dhopmyna apenos. Mzomepus u 0O060011aTh 3HaHUS U JIeNIaTh BBIBOBI O
HOMEHKJIaTypa, HOMEHKJIaTypa TOMOJIOTOB O€H3071a. 3aKOHOMEPHOCTSAX U3MEHEHUI CBOMCTB B
HU30Mepusl, N3omepus nu3amelieHHbIX OEH30JI0B Ha TOMOJIOTUYECKOM Psily apEHOB
¢buznueckue npuMepe KCuiosioB. @u3nyeckue cBoCTBa
CBOMCTBA OeHzona
19 XUMUYECKUE XuMu4ecKue cBoicTBa OeH3ona. Peakiuu XapakTepu30BaTh BAKHEUIINE XUMUYECKUE
CBOMCTBA 3aMeleHus: B OEH30JIbHOM SIpe cBoOMicTBa apeHoB. [Iporuo3npoBaTh CBOKCTBA
OeHzouna u ero (anexTpoduabHOE 3aMeIICHHE): M3Yy4aeMbIX BEIlIECTB HAa OCHOBAHUU TEOPUHU
TOMOJIOTOB rajoreHMupoBaHue, HUTPOBAHUE, XUMHUYECKOTO CTPOCHUSI OPraHNUEeCKUX

AJIKUIJIMPOBAHUC. Peakuuun MMPUCOCANHCHUSA

BCIICCTB.




K OeH30.1y (TUAPUPOBAHHE,
raJloreHUpOBaHuE (XJIOPUPOBAHKUE HA
cBety)). Peakmus ropenns. OcobeHHOCTH
XUMHYECKUX CBOUCTB aJIKWIOSH30JI0B Ha
IpuMepe ToJiyosa. B3aumHoe BiausiHue
aTOMOB B MOJIEKyJIe ToJryosia. [IpaBuma
OpHUEHTAINH 3aMECTUTEICH B PEaKIHIX
3aMeIIeHus. XJIOpUPOBAHHE TOTYOJIa.
Oxwucienne ajaKmIOeH3010B PaCTBOPOM
IIepMaHTraHaTa Kajius. FanoreHHp BaHUEC
AJIKWIOEH30J10B B OOKOBYIO II€TIb.
Hutposanue HutpobeH3ona.
Jemoncrpanun. OTHOIIEHHE OEH30JIaK
pacTBOpaMIiepMaHTaHaTa Kajaust 1 OpoMHOU
Bojie. OKHMCIIEHHE TOJTy0JIa pACTBOPOM

IIporHO3MpOBATH CBOMCTBA HEU3YYCHHBIX
BEILECTB 10 aHAJIOTUU C U3YYCHHBIMU
BEILECTBAMU TOT'0 K€ TOMOJIOTUYECKOTO psAJia.
HabutonaTe v oniuchIBaTh IEMOHCTPUPYEMBIE
OIIBITHI

TepMaHTaHaTa Katus
2 [omy4yenne u [Tomy4yenne 6eH301a U €r0 TOMOJIOTOB. XapakTepru3oBaTh MPOMBIIUICHHBIE U
0 MIPUMEHEHHE [IpuMeHnenne romoJioroB OeH3071a. 1abopaTOpPHBIE CITOCOOBI MOTYyYEHHUST APEHOB.
apeHoB JdemoncTpauuu. [lonyuenne ctupona ComocTaBnATh XMMHUYECKUE CBOMCTBA apEHOB C
AenoaMMepu3aluen NoIuCTUposIau obmactsiMu  mpumeHeHus.  HaOmonmate u
UCIIBITAHKUE €0 OTHOIIECHUS OIMCBIBATH IEMOHCTPUPYEMBIE OIIBITHI
K pacTBOpPY N€pMaHraHarta Kajius
2 Pemienne 3anau | BrinongHeHue ynpa)xxHEHUH 110 TeMe Hcnonp30BaTh aITOPUTMBI IPU PELLIEHUH
1 U BBIIIOJIHEHUE | «ApEeHbD», Ha COCTABJICHUE YpPaBHEHUN 3a/1ad.
yIpaKHEeHUH peakiuii, COOTBETCTBYIOIIMX 3a1aHHBIM CocTaBisITh ypaBHEHUS 110 3aIaHHBIM CXeMaM
110 TeMe cXemaM, COJIeprKalllUM HEU3BECTHBIE npeBpanieHui
«ApeHb» BelecTBa. Pemenue 3anau
22 | Ilpuponnsie [Ipupo1HbIE UCTOYHUKH YTIIEBOJOPO/IOB. XapakTepu30BaTh OCHOBHbIE HAPaBJICHUS
UCTOYHUKH [IpupoHbIit ¥ MOMYTHBIN He(TAHON Ta3bl, UCIOJIb30BAaHUS U NIepepaboTKy HeTH,
YIJIEBOJOPOJOB. | HX COCTaB U McnoJib3oBaHue. Hedthb kak HPUPOJTHOTO ra3a U KAMEHHOTO YIJis
IlepBuunas cMech yriieBoaopoaoB. CoctaBHepTHH EE
nepepaboTka nepepabotka. HedrenpoaykTsl.
yraeBojopoasor | IlepBuuHnas nepepa®oTka He(TH.
O CBIPbS Ileperonka Hedtu. OKTaHOBOE YUCIIO

6eH3nHa. OxpaHa OKpyXKarolei cpeabl Ipu
HedTenepepabOTKe U TPAHCIOPTUPOBKE
HedTenpo1ykToB. KaMeHHBIi yroJb.
KoxkcoBanue yris. ['azudukarus yris.




DKosornyeckue npoOIeMbl, BOZHUKAIOIIHNE
MIPH UCTIOJIH30BAHUH YTJIs
B Ka4eCTBE TOIIMBA

23 | TI'myGokas Bropuynas (rmybokas) nepepaboTka OnepupoBaTh MOHATUAMHI «KPEKHHTY,
nepepadboTka Hedtu. Kpexkunr. Pudopmunr «upoan3y, «pudopMuHT». OOBICHATH
HeTH. OTIINYMST TEPMHUYECKOTO KPEKHHTA OT
Kpekunr, KaTaJIMTUYECKOT0. XapaKTEPU30BaTh OCHOBHbIE
pupOpMHUHT HaIpaBJICHUATIIYOOKOM IepepabOTKH HEPTH

24 | T'enernueckas I'eneTrueckas CBsI3b MEXAY pa3TMIYHBIMU OmuchIBaTh TEHETHYECKHE CBSI3H MEXKTY
CBSI3b MEXTY KJIacCaM¥ YTJIEBOJIOPOJIOB. M3YyYEHHBIMH KJIACCAMH OPTaHUIECKUX
Pa3IUIHBIMHU KadecTBeHHbIE peakiuy Ha coenuHeHn. COCTaBIATh YpaBHEHUS pPeaKIii,
KJlaccaMu HeTpeAeTbHBIE YTIEBOI0POIBI WITIOCTPUPYIOIIUX T€HETHUECKYIO CBSI3b MEKIY
yTIJIEBOJIOPOJIOB pa3IMYHBIMU YTIIEBOIOPOIAMH.

CocTaBiATh ypaBHEHHUSI PEAKIIUH 10 3a/JaHHON
CXeMe MpEeBpalleHU, COepKaIIeH
HEM3BECTHBIC U YCIIOBUS PEaKITUHA

2 Tanoresonpous | [ aloreHONpOM3BOIHBIC YIIICBOJIOPOJIOB. Ha3bIiBaTh ra;ioreHonpon3BOHbIE

5 BOJHBIE Peakiuu 3amelenus rajoreHa Ha YTJ€BOJOPOIOB MO MEXKITYHAPOTHOM
yriaeBojopoaop | THAPOKCHIL, HUTPOTPYIITY, IHAHOTPYIIITY. HOMeHKIaType.OO0BSCHATH AJICKTPOHHOE

Jle#icTBHE Ha raJOreHIPOU3BO/IHbIC CTPOEHUE MOJIEKYJI U3yUYECHHBIX BEIIIECTB.
BOJHOTO H CIHp- TOBOTO pacTBopa O600MIaTh 3HAHKS U JIEJIaTh BHIBOIBI O
meno4H. CpaBHEHHE PeakMOHHON 3aKOHOMEPHOCTSIX U3MEHEHHI CBOICTB B
CIOCOOHOCTH AJIKWJI-, BHHHJI-, (beljnn- u FOMOJIOTHYECKOM DALY
OeH3wI- ranoreHn0B. B3anmoelicterue FATOTrHOMPOH3BOJHBIX YIJIEBOIOPOJIOB.
AUTaIOTCHAIIKAHOB C MATHUCM H TIHHKOM. XapakTepu30BaTh BAKHEHIIINE XUMUUECKHE
[TonsiTe o METaILIo0PraHHecKuX CBOMCTBA TATOTEHOMPOM3BO/THBIX
coenHeHusX. Maznuuopeanueckue YIJ1eB0J0p010B. I IpOrHO3UpOBaTh CBOICTBA
coeounenus. Peaxmus I punvapa. M3y4aeMbIX BEILECTB HA OCHOBAHUHU TEOPUH
Hcnionp3oBaHne rajJoreHIpOn3BOIHBIX B XHMHYECKOTO CTPOCHHS OPraHHIECKHX
OBITY, TEXHUKE U B CHHTE3€ BEIIECTB.

2 | O6oOmaromiee Cocrapnenue GpopMyn v Ha3BaHU N CuctemarusupoBaTh 1 0000111aTh

6 | moBTOpEeHME MO yTJIEBOJIOPOJIOB, X TOMOJIOTOB, [OJTy4eHHBIE 3HaHUS O CTPOEHUH, CBOMCTBAX,

TEMC
«yl".]'IeBO,Z[OpOI[BI
»

M30MEPOB.3a1aHus I10 COCTABJICHUIO
YPaBHEHUH PEAKLUN C y4ACTUEM
YIJIEBOAPOIOB; PEAKLUH,
MJUTFOCTPUPYIOLIUX T'€HETUYECKYIO CBS3b
MEK/ly pa3JINYHbIMU KJlacCaMU
YII€BOJ0POIOB

MOJIyYEHUU U TPUMEHEHHUH YTIIEBOI0POIOB.
CocTaBaars 0000IIAIOIIHE CXEMBI.
OnuceIBaTh FT€HETHUECKUE CBA3H MEXKIY
W3YYEeHHBIMU KJIacCaMU OPraHHYECKUX
COCIMHEHUN




27 KoHnTpoJsbHas Kontpouns 3HaHu# 110 TEME Ocy1ecTBIATh MO3HABATENBHYIO peIIEKCHIO B
paGora Ne 2 «YTIeBogOpO B OTHOLIEHUH COOCTBEHHBIX TIOCTHKECHUN B
10 TEME npoliecce pelieHus y9eOHbIX U
«YTII€BOJOPO 1B MIO3HABATENBHBIX 33/1a4
TEMA 4. 1 CrnupTsl Croupter. Knaccugukaiys, HOMEHKIATypa HaspiBaTh ciupThI 110 MEXTyHAPOIHO N 56,7,8
KHCJI0PON Y U30Mepus CIUPTOB. I'OMoJIOrnuecKkuit HOMEHKJIATYpE.
COZEPKA psan u obmast opmMysia mpeaeIbHBIX OOBSCHATH AIEKTPOHHOE CTPOCHUE MOJICKYIT
HHE OJTHOATOMHBIX CITUPTOB. PU3NUECKHE M3yYCHHBIX BEIECTB.
OPI'AHUYE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX 0O0001aTh 3HaHUS U A€TIaTh BEIBOIBI O
CKHE cnupToB. BomopoiHas CBSA3b MEXIY 3aKOHOMEPHOCTSIX U3MEHEHUI (PHU3NIECKUX
COEIMHEH MOJIEKYJIaMH U €€ BJIUSHHUE Ha (PU3UUECKHE | CBOICTB B TOMOJIOTHYECKOM PSITy CITUPTOB.
st (18) CBOMCTBa cIUPTOB. PU3ZNOIOTUUECKOE
JIEMCTBHE METAHOJIA U 3TAHOJIA Ha
OpraHu3M 4YeJoBeKa.
2 [IpoMbIiuieHHs! | [IpOMBIIIIEHHBIH CHHTE3 METAHOJA. XapakTepH30BaTh NPOMBILLICHHbIE H

it cuntes IosydeHue TaHONA: PEaKIMs OPOKEHHUs 11ab0paTOPHEIE CTIOCOOBI TOTYHEHNs CTHPTOB

METaHOJIA. [JTIOKO3BI, TUIPATAIHs STUJIEHA. RS HpHMeHeHHe'XaPaKTepH3OBaTB

[onyuenne [TprMeHeHNe MeTaHoIa U 3TaHONA (pusnonormeckoe AeHcTBIE METaHOMA N

TAHOIA. 9TaHOJIa Ha OpraHMU3M YeJI0BeKa

3 XuMuyeckue XUMHYECKHE CBOICTBA CIIUPTOB: XapakTepru30BaTh BAKHEHIINE XUMUUECKUE

CBO¥CTBA KHCIIOTHBIE CBOMCTBA (B3aMMOJICHCTBHE C CBOMCTBACIUPTOB U [IPOCTHIX PUPOB.

crpros. JL.O HATPHEM KaK CIIOCO0 YCTAHOBIICHHS ITporno3upoBaTh CBOMCTBAU3y4aEMbIX BEILIECTB

Ne5 HAa OCHOBAHUU TEOPUH XUMUYECKOTO CTPOEHHUS

HaJIMYUsI THIPOKCOTPYIIIBI); PeaKuu
3aMeIIeHHUs THAPOKCHIIBHON TPYIIITBI HA
rajioreH KakK Cloco0 noTydeHus
pacTBOpHTEINEi; MEXXMOJICKYIISIPHAS U
BHYTPHMOJICKYJISIpHAsT JIETHIpaTaLus;
00pazoBaHUE CIOKHBIX YPUPOB C
HEOPraHUYECKHUMHU U OPraHUIECKUMH
KUCIIOTaMH; TOPEHHE; OKUCICHHE OKCUIOM
menu (II), moaKucIeHHBIM pacTBOPOM
HepMaHraHaTa Kajus, XpOMOBOH CMECHIO;
pEaKLUU YriIeBOIOPOIHOTO PaUKaa.
AnkoronsaTel. ['Mponns, alkuaInpoBaHue
(CMHTE3POCTHIX 3PUPOB 110
Bunssmcony). [Ipoctsie adpups! kak
M30MEepHI MPEeNbHBIX 0JHOATOMHBIX
ciupToB. CpaBHEHHE UX PU3HUECKUX U

opranndeckux semects.lIporaozuposars
CBOMCTBaHEM3Y4YECHHBIX BEILECTB 10 AHAJIOTUU
C U3y4ECHHBIMHU BEILIECTBAMHU TOT'0 )K€
roMoJiorudeckoro psajga. ConocraBisiTh
XMMHUYECKHE CBOMCTBACITUPTOB COOIACTAMU
npuMeHeHus.ViccnenoBaTthk cBOMCTBA
u3y4aembIx Beuiects. Habmogars
JEMOHCTPUPYEMBIE U CAMOCTOSATEIBHO
pOBOIUMBIE ONbITHI. Habaro1aTh M ONUCHIBATh
XMMHYECKHE PEAKIIUHU C IOMOIIBIO POJIHOTO
A3bIKa U s3bIkaxuMun.CoOutojaTh MpaBuia u
npueMsbl 6€301acHO paboThI C XUMHUUYECKUMHU
BEIIECTBAMH U J1a00paTOPHBIM 000PY0BaHUEM




XMMMUYECKHUX CBOMCTB CO CIUPTaMH.
Peakuust pacienyieHus mpoCTHIX 3PUPOB
1oA0BOAOPOAOM. leMOHCcTpanu.
B3anmoneicTBue HaTpUs € 3TAHOJIOM.
Oxucnenue staHosia okcuaom meau (II).
I'openue stanona. Bzanmoiericraue
mpem-0yTUI0OBOrO CIIUPTA C COJITHOM
kucioroi. Mogohopmuas peakiusi.

Jlaboparopuslii onbIT 5. CBOMiCTBa
STHJIOBOTO CIHPTA

MHuoroaToMHEIE
cnuptsl. JI.O.
Ne6

MHoroaToMHBIE CIIMPTHI. OTUIIEHTINKOIb U

TJIMIEPUH KaK TIPEACTABUTENH MPEICIbHBIX
MHOTOAQTOMHBIX CIIUPTOB, UX (PU3NUECKUE U
XAMHYecKkHe cBoicTBa. KauecTBeHHAS
peakiys Ha MHOTOATOMHBIE CITUPTHI U €€
MIPUMEHEHHE TSl pacTIO3HABAHUS
TJIMIIEPUHA B COCTaBE KOCMETHYECKUX
cpeactB. CHHTE3 TMOKCaHa U3
TUJICHTINKOJA. TOKCHIHOCTH
stunieHraukod. [Ipaktuueckoe
MPUMEHEHHE STUJICHTJIUKOJIS U TJIULIEPUHA.
JlaGopaTopHbliii onbIT 6. CBONCTBA
rJIvIepuHa

Ha3biBaTh MHOTOATOMHBIE CIUPTHI 11O
TPUBHUAJILHON U MEKTyHAPOJIHON
HOMEHKJIaType.OObACHATh AIEKTPOHHOE
CTPOCHME MOJIEKYJI N3yYEHHBIX BEIIECTB.
XapakTepru30BaTh BAKHEUIIINE XUMUYECKUE
CBOMCTBAa MHOTOATOMHBIX CITHPTOB.
IIporHO3MpOBaTH CBOMCTBA M3Y4aEMBIX BEILIECTB
Ha OCHOBAHWHU TEOPUU XUMHUYECKOTO CTPOEHUS
OpraHM4YeCKUX BelecTB. COoCTaBIATh
XMMHMYECKHE CBOMCTBA MHOTOATOMHBIX
CIHMPTOB € 00JIACTSIMU TPUMEHEHMSI.
HabmnonaTh caMoCTOATENBHO TPOBOIUMBIE
onbIThl. HabmonaTe 1 onvchIBaTh XUMUYECKHE
pPEaKUU C IOMOIIBIO POJHOTO A3bIKA U A3bIKA
xuMuu. UieHTuduupoBaTh MHOrOaTOMHbBIE
CIIUPTHI C TOMOLIBIO KAYECTBEHHBIX PEAKLIUN.

Ip.p Ne 4.
«CBoiicTBa
OJHOATOMHBIX K
MHOI'0aTOMHBIX
CIIUPTOBY»

[Tonyuenue 0oMHOATOMHBIX U
MHOT0AaTOMHBIX CIIUPTOB. [IpakTuueckas
pabota Ne 4«CBoiicTBa OHOATOMHBIX H
MHOI'0aTOMHBIX CITUPTOB»

[TpoBOANTH XUMHUYECKHI AKCIICPUMEHT T10
NOJTy4YeHUIO crmproB. HaOiro1aTh MONTMCHIBATh
CaMOCTOSTEIBHO MTPOBOIUMBIC OIBITHI
CobumoiaTh paBuiia U MpUeMbl 0e30TacHOM
paboTHI.

denonel. JI.O.
Ne7

®enonsl. CTpoeHue, U30Mepus U
HOMeHKJaTypa ¢peHos10B. B3aumuoe
BJIMSIHME aTOMOB B MOJIEKyJe (heHoIa.
®usnyecKkue U XMMUYECKHE CBOMCTBA
(enomna u kpe3onoB. KucinoTHble cBoiicTBa
(eHOJI0B B CPAaBHEHHUH CO CIUPTAMMU:
peakuuu ¢ HaTpueM, TUAPOKCUIOM HaTpHsl.

HasbIBaTh peHOIBI 0 MEXKTYHAPOTHON
HOMEHKJIaType.

OOBSICHATH AIEKTPOHHOE CTPOSHHE MOJICKYJT
U3yYCHHBIX BEIIECTB.

OmnpenensTe BIUSHUE HA PEAKIIMOHHYIO
crocoOHOCTh (eHona p-LJ-conpsuKeHusl.
XapaxkTepu30BaTh BaXKHEHIINE QU3NUECKHE




Peaxiium 3amenienus B 0eH30JIbHOM KOJIbIIE
(ranorenupoBanue (OpoMupoBaHue),
HuTpoBanue). OKucienue GeHoyos.
KagecTBeHnHble peakiiuu Ha (HEHOI.
[omy4yenue penona. [Ipumenenue peHomna.
Jlaboparopuslii onbIT 7. CBOMCTBA
(enoia

Y XUMHYECKHE CBOMCTBA (DEHOIOB.
IIporHO3upOBAaTH CBOMCTBA U3y4aEMbIX BEILIECTB
HA OCHOBAaHUHU TEOPUU XUMUYECKOTO CTPOECHHUS
OpraHUYECKUX BEIIECTB.

ConocTaBiATh XUMUUYECKUE CBOMCTBA
(deHoJI0B CO0IacTAMU IPUMEHEHUS.
HccenenoBaTh CBOMCTBA HU3Y4aEMbIX BEIIECTB.
HaGuronaTh caMoCTOATENBHO TPOBOAUMBIE
OTIBITHI.

Pemrenne 3anau
U BBITNIOJTHEHHE
YIPaKHEHHM 10
teme «CrupThl
1 (peHoTB»

BeInonHenue ynpaxxHeHul 1o Teme
«CnupThl U (PEHONBIY, HACOCTABIIEHNE
YpaBHEHUH pEaKIIHii, COOTBETCTBYIOLIUX
3a/IaHHBIM CXEMaM, COJACpKAIIIM
HEU3BECTHBIE BenlecTBa. Pemenne3agay

BrISBISTE B3anMHOE BIIMSTHHE aTOMOB B
MOJIEKYyJIaX OPTaHUYECKUX COCTMHEHHI Ha
nprUMepe CpaBHEHHS CBOICTB OEH3071a,
¢deHoua, anupaTHIECKOro COupTa.
Hcronp30BaTh anropuTMBbl PU PELIEHUHN
3amad.

KapGonunsasie | KapOonunbHbie coemuHenus. Anpaeruabl 1 | HaspiBaTe kKapOOHWIBHBIE COSAMHEHUS TI0

COCIMHEHUA: KETOHBI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE | TPUBHAIBHON U MEXAYHAPOIHON

HOMEHKJIaTypa, CTpoeHue KapOOHWIBHOM IPYMIIbI, € HOMEHKJIaType.

H30MepHs, MOJISIPHOCTD U MOJISIPU3YEMOCTb. OOBACHATHANEKTPOHHOE CTPOCHHE MOJIEKYIT

peakuuun Knaccudukanus anbieruioB u KETOHOB. M3Y4YEHHBIX BEIIECTB.

npucoeauHeHust | CTpoeHHe npeaenbHbIX aJdbIETUIOB. 0O06001aTh 3HaHUS U JIeNIaTh BBIBOBI O
I'oMonoruueckuii psz, HOMEHKIATypa, 3aKOHOMEPHOCTSIX IBMEHEHU CBOMCTB B
U30Mepus MPEAESIbHBIX aJIbJIETU0B. TOMOJIOTHYECKOM PSAlY aJIbJETHI0B U KETOHOB.
CrpoeHue MOJIEKYIIbl alleTOHA. XapakTepu30BaTh BaKHEHIINE XUMUYECKHE
['omonoruueckuil psii, HOMEHKIATypa U CBOMCTBaKapOOHHUIIBHBIX COCTMHEHUI.
uzomepust ketoHoB. O0mmas Gpopmyna CpaBHUBATh pEaKIMOHHYIO CHOCOOHOCTh
NPEAEIbHBIX ANIbJIETUI0B U KETOHOB. aJbJAETUIOB U KETOHOB B PEAKLIMIX
®duznyeckue cBoicTBa hopmanpaeruia, MPUCOEAUHEHUSI.
aneTanbAerua, aleToHa.

XUMHUECKHE XVMHYECKUE CBOMCTBA IIPEEIBbHBIX XapakTepu30BaTh BaKHEHIINE XUMUYECKIE

CBONCTBA U aJIbJIETUJIOB U KETOHOB. Peakiun CBOMCTBaKapOOHMIIBHBIX COCMHEHUI.

METObI 3aMeIlEHUsI aTOMOB BOJIOPOAA IpH [ - ITporno3upoBaTh CBOMCTBAU3y4aEMbIX BEIIECTB

MIOJIy4EHUS YIJIEpPOAHOM aTOME Ha rajoreH. Ha OCHOBAaHUU TEOPHH XUMHUUYECKOTO CTPOCHHUS

KapOOHMIIBHBIX [Monmumepu3anus Gopmanbaeruaa u OpPraHMYECKUX BEIIECTB.

COEIMHEHHUI. aueranpaernaa. OxucieHue kKapOOHMWIBHBIX | MccienoBarh CBONCTBA H3y4aeMbIX BEIIECTB.

JL.O Ne8 coequHeHui. OcCOOEHHOCTH peakLuu Habntonate neMoHCTpHpyeMbIe U

OKHCJICHHA allCTOHA. CpaBHCHI/Ie OKHCIJICHUA
AJIbACTUIOB 1 KCTOHOB. FI/II[pI/IpOBaHI/Ie.

CaMOCTOATCIIbHO MPOBOAUMBIC OIIBITHI.
ComocTaBiaTh XUMHNYCCKHE CBOICTBa




BoccranoBnenue kapOOHHIBHBIX
COeIMHEHUN B cuupThl. KauecTBeHHbIE
peakiuy Ha ajlbJETUIHYIO Ipyniy (peakuus
«cepeOpsHOTO 3epKaay, B3aNMOACHCTBHUE C
ruapokcugom meau (I11)). OcobennocTr
¢dopmanbaeruaa. [lomydenue npenenbHbIX
aJIbJIETUJI0B: OKUCIIEHUE CIIMPTOB,
ryjipaTanys alueTuieHa (peakuus
Kyueposa), okuciaeHruem 3TuieHa
KHCIIOPO/IOM B IIPUCYTCTBUHM XJIOpUIA
namtagus (II). [Tomyyenue anerona
OKHCJICHHEM MTPOTIaHoJI1a-2 U Pa3jioKeHUEM
KaJIBIIUEBOM WK 0apUEBOM COJIM YKCYCHOM
KHUCIOThI. TOKCUYHOCTB aJIbJIETUJIOB.
Baxueiime npeacTaBUTENN AJIbIETUI0BU
KETOHOB: (pOpMalibJIeT U/, YKCY HbII

aJbJIET U1, alleTOH U UX MPAKTUYECKOE
HCIIOb30BaHKE. [leMoOHCcTpanum.
Omnpenenenue ajbJerua0B IpU MOMOLIH
Ka4eCTBEHHBIX peakiuid. OKUcIeHne
aJIBJIETUI0B IIEPMaHraHATOM KaJlusl.
JlabGopaTopHubiii onbIT 8. CBONCTBa
dbopmanmHa

KapOOHMJIIBHBIX COEAMHEHHH ¢ oO0nacTsaMu
IPUMEHEHUSL.

HabutoiaTe 1 onMchbIBaTh XUMUYECKUE

pEaKIUy C IOMOIIBIO POJHOTO s3bIKA U S3bIKA
XUMMH.

NnentuduunpoBars anpIerubl C IOMOILBIO
KayecTBEHHBIX peakuuid. CoOmonaTh npasusia
U IpueMbl 0e3011acHOM paboThl ¢ XUMUYECKUMU
BEIIECTBAMU U JIa00OPaTOPHBIM 000pYAOBaHUEM
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KapOonoBbie
KHCJIOTBIL
JL.LO.N29

Kap6onogsie kucnotel. CTpoeHue
IpEeEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciot. Knaccudukanus, nusomepus u
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
DIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpOEHUE KapOOKCUIILHOM TPYIIIIBL.
I'omonoruueckuii psia u obmiast popmyrna
IpEeEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT. dusnyeckue cBocTBa
IPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT Ha IIPUMEPE MYPABBUHOM,
YKCYCHOM, IPONMMOHOBOM, NAJIbBMUTUHOBOM
Y CTEApUHOBOM KUCIOT. BogopoaHsie
CBSI3H, aCCOIMAIINS KapOOHOBBIX KUCIIOT.
XUMHYECKUE CBOMCTBA MPEIEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

Ha3zbiBaTh kapOOHOBBIE KUCIOTHI IO
TPUBHUAJILHON U MEXIYHAPOAHOM
HOMEHKIAaType.OObACHATH AIEKTPOHHOE
CTpOEHUE MOJIEKYJI U3y4YEHHBIX BEILIECTB.
0O060011aTh 3HaHUS U JIeNIaTh BBIBOBI O
3aKOHOMEPHOCTSIX U3MEHEHHI CBOICTB B
TOMOJIOTHYECKOM PsITy KapOOHOBBIX KHCIIOT.
XapakTepu30BaTh BaKHEHIIINE XUMUYECKUE
CBOIfcTBa KapOOHOBBIX KUCIIOT.

OOBACHATD U3MEHEHHE CUITBI KapOOHOBBIX
KHCJIOTIIPU BBEICHUH JOHOPHBIX U
AKILIENTOPHBIX 3aMECTUTENEH.
[IporHo3upoBaTh CBOMCTBAN3y4aEMbIX BEILIECTB
Ha OCHOBAHUHU TEOPUU XUMHUUYECKOTO CTPOEHUS
opraHnyeckux Beulects.lccnenoBarp
CBOMCTBA M3y4aeMbIX BELIECTB.




Kucnortusie cBoiicTBa (M13MEHEHHE OKPACKU
HMHJMKAaTOPOB, PEAKIINY C AKTUBHBIMU
MeTaJlJlaMi, OCHOBHBIMU OKCUJAMH,
OCHOBAHUSIMH, cOJIIMU).MI3MeHnenune cusl
KapOOHOBBIX KUCIIOT IIPU BBEJICHUN
JOHOPHBIXU aKLIENITOPHBIX 3aMECTUTEIIEH.
BsanmopelicTBie KapOOHOBBIX KUCIIOT CO
cnupTamH (peakius dTepuduKanum),
00paTUMOCTh peakuuy, ['anorenupoBanue
KapOOHOBBIX KUCJIOT B OOKOBYIO II€TIb.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB
MypaBbpUHOM KHCIOTHL [IonydeHune
MpeiebHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHACIIEHUE aJIbJCTHIOB,
OKHCJICHHE TIEPBUYHBIX CIIUPTOB,
OKHCIICHUE aJIKaHOB U AJIKEHOB,
TUAPOJIN30M TeMUHAIBHBIX
TpurajoreHu10B.Ilonyyenne MypaBbuHON
U YKCYCHOM KHUCJIOT B IIPOMBIIUIEHHOCTH.
[IpumeneHnre MypaBbMHONW U YKCYCHOM
KUCIOT. BeIciue npenenbHbIe KapOOHOBBIE
KUCIO0THL. JIabopaTropHbIid onbIT 9.
CBolicTBa YKCYCHOUM KHCJIOTBI

ConocTaBiaTh XMMUYECKHE CBOICTBA
KapOOHOBBIX KHCIIOT C 00IaCTIMHU IPUMEHEHUSL.
Habmtonats nonuceBaTh CAMOCTOSI TENTHHO
POBOIMBIE

XUMHYECKHE PEAKIUU C TIOMOIIBIO POJHOTO
s3bIKa U s3bIka XuMuU. CoOI01aTh MpaBuiia
U 1npuembl  Oe3omacHoil  paboTHl  C
XUMHAYECKHMH BEUIECTBAMU U JTA00PATOPHBIM
000py1I0BaHHEM
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Ip.p Ne S.
«ITonyyenue
YKCYCHOM
KHCJIOTHI B
H3y4yeHHUE ee
CBOMCTB.
XUMHYECKHE
CBOICTBa
aJIbACTHIOB

[Tonyuenue yKCycHOM KUCIOTHI U U3yYCHHE
ee cBoucTB. [IpakTrueckas padora Ne 5.

«ITonyyeHnue yKCyCHOM KUCJIOTHI U
M3yUYCHHE €€ CBOMCTB. XUMUYECKUE
CBOICTBA aJIbJICTUIOBY

[TpoBOANTH XUMHUUYECKHH SKCTIEPUMEHT T10
MOJTYYCHHIO YKCYCHOM KHCTIOTHI M U3yYCHHUIO
ee cBOKCTB. HalOmronare M OIUCHIBATh
CaMOCTOSITEIHHO MTPOBOIUMBIE OTIBITHI C
MTOMOIIIBIO POJTHOTO S3bIKA M SI3bIKA XUMUH.
CoOmronaTh IpaBuia M MPUEMbl 0€30TIaCHOM
PabOTHI CXMMHUYECKUMH BEIICCTBAMU U
1ab0paTOpPHBIM 000PYI0OBAaHUEM




1 OyHkiuoHanbH | DOyHKIMOHAIBHBIE IPOU3BOIHBIC OOBACHATH NIEKTPOHHOE CTPOEHUE MOJIEKYIT
2 ble KapOOHOBBIX KUCIOT. XJIOPAHTUAPUIBI U M3YYCHHBIX BEIIECTB.
MIPOU3BOIHBIE AQHTHIPHU]IBI KAPOOHOBBIX KUCIIOT: XapakTepu30BaTh BaKHEHIIINE XUMUYECKUE
KapOOHOBBIX noayuenue, euopoau3s. IloydeHne CI0KHBIX | CBOHCTBA QYHKIIMOHAIBHBIX TPOU3BOTHBIX
KHCJIOT 3(UPOB C UCITIOJIH30BAHUEM XJIOPAHTHAPUAOB | KAPOOHOBBIX KUCIIOT.
Y QaHTUAPUIOB KUCIIOT. CIIOKHBIE YPHUPHI. CpaBHHBaTh (U3UYECKHE CBOWCTBA U
Crpoenue, HOMEHKJIATypa U U30Mepus PEaKIMOHHYIO CTOCOOHOCTD CIIOXKHBIX 3QUPOB
CIOXHBIX 3PUpoB. CII0KHBIC YPUPHI KaK Y U30MEPHBIX UM KapOOHOBBIX KUCIIOT.
U30MePhI KapOOHOBBIX KHCIOT [IporHo3upoBaTh CBOMCTBAa N3y4a€MbIX BEIIIECTB
(mexkmaccoBast uzomepus). CpaBHEHHE Ha OCHOBAaHWHU TEOPUU XUMHUUECKOTO CTPOCHUS
(u3MUECKUX CBOWCTB U PEAKIIMOHHOM OPraHNYeCKHX BEIECTB.
CIIOCOOHOCTH CIJIOKHBIX 3(UPOB U
M30MEPHBIX UM KapOOHOBBIX KHCIIOT.
IMaaponus cnoxubix 3¢pupoB. CriocoOs!
TOJTy9YeHUS CIIOKHBIX 3(UPOB:
stepuduKammsa KapOOHOBBIX KHUCIIOT,
AIMIMPOBAHUE CITUPTOB U AJTKOTOJISITOB
raJOreHaHTHAPUIAMU U aHTHAPUIAMU,
ANKWINPOBaHUE KapOOKCHIIaT-HOHOB.
[IpuMeHeHne CI0KHBIX YPUPOB B MUIIIEBOU
1 apHrOMEPHOU TPOMBIIIIICHHOCTA. AMU/IBI
KapOOHOBBIX KUCJIOT: MOJy4YeHHUE U CBOKCTBA
HaTpuMepe aleTaMuaa.
1 Counn Conu kapOOHOBBIX KUCIOT, UX C .
OTIOCTaBJISITh XUMUYECKHE CBOWCTBA
3 KapOOHOBBIX TEPMHITICCROC PASTOICIIME B IPHCYTCTBHIHI (GYHKIIMOHATBHBIX MPOU3BOIHBIX KAPOOHOBBIX
xucior. JLO. menoun. CuHTe3 KapOOHUIIbHBIX
N KUCJIOT € 00JIacTAMU IPUMEHEHUS.
Nel0 COC/MHCHIH PasTIONCHICM KATLUHEBHIX HccnenoBaTh CBOMCTBA N3y4aeMBbIX BEILIECTB.
coJieif KapOOHOBBIX KHCIIOT.
Habmo1aTh M ONMChIBaTh CAMOCTOATEIBHO
JladopaTopuslii onbiT 10. Conn MIPOBOJUMbIEC XUMUUYECKUE PEAKIIUU C
KapOOHOBBIX KUCIIOT MTOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA
xumun.CoOIr0AaTh MpaBuiia U MPUEMBI
0e30macHOM pabOThI CXUMHUYECKUMH
BEIIECTBAaMU U J1a00PATOPHBIM 000PYAOBaHUEM
14 | Ip.pNe 6. CunTes stuanerara. Ilpaktuaeckas paGota | [IPOBOMMTE XUMHYECKUH SKCIIEPUMEHT 10
«CuHrtes Ne 6.«CunTe3 cnoxxHoro 3¢dpupar» MOITy4eHHUIO dTHnanerara. Habmrogars u
CIIOKHOTO ONHMCBIBATH CAMOCTOSITEILHO TPOBOIUMBIE
sdpupa» OTIBITHI C TOMOILBIO POJHOTO SI3bIKA U A3bIKA

XI/IMI/II/I.CO6HIOI[3TL IpaBHjia U IMIPUCMBI




0e30macHOM pabOTHI.

1 Mmuoroo6pasue HenpenenbHble n apomaTuueckue KUCaoThl: | Ha3piBaTh HempeaenbHble, apoMaTUYECKUE,
) KapOOHOBBIX 0COOEHHOCTH UX CTPOCHUS U CBOWCTB. JTMKapOOHOBBIE U THPOKCUKAPOOHOBBIE
KHUCIIOT [Ipumenenne OEH30MHON KUCIIOTHI. KHCJIOTHI [10 TPUBUAIBHON M MEKTyHApOAHOU
Briciine HenpenenbHble KapOOHOBBIE HOMEHKJIAaType.
KHUCIIOTHI. /IByXOCHOBHBIE KapOOHOBBIE OOBACHATHANEKTPOHHOE CTPOCHUE MOJIEKYJ
KUCIJIOTBI: 00IIKE CIIOCOOBI MOTyYeHHUS, M3YYEHHBIX BEIIECTB.
O0COOEHHOCTH XUMUYECKUX CBOMCTB. XapakTepu30BaTh BAKHEHIINE XUMUYECKHE
[I{aBeseBast 1 MaJIOHOBAs KUCJIOTA KaK CBOICTBA KApOOHOBBIX KUCIIOT.
MIPEICTaBUTENN TUKAPOOHOBBIX KHCIIOT. JleMoHCTpHpOBaTh MOHUMAHUE 3HAYECHUS
ApomaTuiecKkue TUKapOOHOBBIE KHCIOTHI KapOOHOBBIX KUCTOT. COMOCTaBIIATH
(pranesas, nzodranesas u Trepedranenas XMMHYECKHE CBONCTBA HEMPEIEIbHBIX,
kucnotsl).IlonsTue o apoOMaTUYeCKHX, TUKapOOHOBBIX
TUAPOKCUKAPOOHOBBIX KHCIOTAX U UX TUAPOKCUKAPOOHOBBIX KHCIIOT C 001acTAMU
MPEICTAaBUTENSAX MOJIOYHOM, TMMOHHOM, MIPUMEHEHUS
s10JI0YHOM M BUHHOM KHUCIIOTaX. 3HAaUCHUE
U IpUMEHEHHE KapOOHOBBIX KHUCIIOT
1 Pemenue 3amau BrinosHeHUE ynpaxkKHEHU MO0 TEME K cronib30BaTh arOPUTMBI IIPH PELIEHUH
6 Y BEITIOJTHEHUE <<Kap6OHOBBIe KHCJIOTBI», Ha COCTABJICHUC 3agad.
yIPaKHEHHH M0 | YPABHEHMH PEaKLUH, COOTBETCTBYIOIIMX CocTaBisATh ypaBHEHUS 10 3aJAHHBIM CXEMaM
Teme«KapOoHOB | 3aJlaHHBIM CXEMaM, COJIEPKAIUM NPEBPAIICHUM
bI€ KMUCJIOTBI» HEHU3BECTHBIE BellecTBa. Penienue 3anay,
BBIBOJI MOJICKYJIIPHOU (POPMYIIBI
KapOOHOBBIX KUCIOT.COCTaBIEHHE CXEM
CHHTE3a 33JaHHBIX COCIMHEHUN
1 O06o00maroruit 3aaHus IO COCTABJICHUIO YpaBHE- HUMI CucremaTu3upoBaTh U 000011aThH
7 YPOK peakuuii ¢ yuacTUEM KHUCJIIO- MOJTy4CHHbIEC 3HAHUSI O CTPOEHUH, CBOICTBAX,
o TeMe POJICOJEPKALIUX OPraHUYECKUX MOJIY4EHUH U IPUMEHEHU N
«Kucnopoacone | coeauHEHU; peakuuii, HITFOCTPU- KHCJIOPOJICOACPKAUIMX OPraHUYECKUX
prkamue PYIOIIHMX FEHETUYECKYIO CBA3b MEKIY coenuHeHuit. CoctaBnsTs 000OIIatONINe
OpraHUYeCcKHe HUMHU.COCTaBJICHUE ypaBHEHUI 110 cxeMbl. ONMCBIBaTh FT€HETUYECKUE CBS3H
COCTMHEHUS» 3aJJaHHBIM CXeMaM IpeBpallleHU MEXy U3yYEHHBIMU KJIACCAMU OPraHUYECKUX
COeAVHEHUN
1 KounTtpoJsabHas KonTtpons 3Hanuii no reme Ocy1ecTBIATh NO3HABATENbHYIO pe(IIEKCHIO B
8 padora Ne 3o | «Kucnopoaconepxamuye opraHuuecKue OTHOLIEHUH COOCTBEHHBIX JIOCTUKEHUN B
TEME COEIMHEHUS» npoliecce pelieHus y9eOHbIX U

«Kucnopon

IIO3HABAaTCIBbHBIX 3a1a4




coJieprKalue

OpraHuYecKue
COCTMHEHUS
:gg!rA 1/15 AMUHBI Awmwunbl. Kiaccudukanus mo tumy HaseiBaTh aMI:IHH 10 TpUBHAIBHOW © |56 7,8
CEPOCOIIE YIIIEBOJIOPOIHOTO PAIHKANa M YHCITY MEXIyHapOAHOU HOMeHKIaType. OObICHATH
P)KAHII/IEI AMHHOTPYIIIT B MOJICKYJIC, HOMCHKJIATYDA, SIEKTPOHHOE CTPOCHHE MOJIEKYN H3Y1CHHbIX
COEJMHEH M30MepHs aMUHOB. IlepBHUHbIE, BeIECTB. XapaKTEepU30BaTh BaKHEHILHe
1si (5) BTOPHYHbIC i TPETHYHBIC AMHUHBL. ¢uzndeckue M XUMHUYECKHE  CBOMCTBA
DNEKTPOHHOE U TPOCTPAHCTBEHHOE amuHOB.IIporuo3upoBartb BO3MOYKHOCTD
CTPOCHHE MPELCIbHBIX AMUHOB. MPOTEKAHUS XUMHYECKUX PEaKIMii Ha OCHOBE
®dusnvecKue CBONCTBa aMUHOB. AMUHBI 3HaHUH 00 SJICKTPOHHOM CTpOCHUH
KaK OpraHMYeCKHE OCHOBAHHUSA: PEAKINH C BerecTB. OOBACHSTH IIPOTCKaHNE
BOJI0H, kuciaoTaMu. CoJM aJIKHJIIaMMOHHSL. XUMHUYECKUX PEAKIN MEXTy OPraHUYCCKUMH
Peakiist TOpeHHst AMHHOB. BEIIECTBAMH, WCIIOJB3yd 3HaHUS 00 WuX
AJNKATMPOBAHUE U allJIMPOBAHNE AMUHOB. MexaHu3Max.  XapaKTeph3OBaThb — METOJIbI
Peakiyn aMMHOB C a30THCTOH KUCIIOTOM. HOJy9CHHS aMHUHOB.
I[Toydenye aMHHOB ATKMIMPOBAHHEM Xapaktepu3oBaTb HOTPeOUTENILCKUE CBOMICTBA
aMMHaKa U BOCCTAHOBIICHUEM HU3Yy4CHHBIX BCIICCTB.
HUTPOINPOU3BOJHBIX YTIIEBOJOPOIOB, U3 Ha6J'II'O,I[aTB N OIIMCBIBATH ACMOHCTPHUPYEMBIC
criuptoB. [ [ppMeHeHne aMruHOB B OIIBITBI
(hapmaleBTHUECKOM MPOMBIIIIEHHOCTH.
JdemoncTpauuu. OCHOBHbIE CBOMCTBA
aMUHOB
Apomarmdeckue | APOMATHYCCKHE aMHHBI. AHUJIMH Kak OOBACHATD IEKTPOHHOE CTPOCHHUE MOJIEKYIT
AMUHEL IIPEJICTaBUTENb APOMATUYECKUX AMUHOB. apPOMATHIECKIX aMHUHOB.

Crpoenue anwinHa. BzauMHoe BiIusiHuE
CPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
Bnusinue 3amectureneil B apoMaTH4eCKOM
sIIpe Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA
apunamMuHOB. [Ipuuunb! ocnabnenus
OCHOBHBIX CBOMCTB aHUJIMHA B CPABHEHUH C
aMUHAMHU NPEJENBHOTO psAia. XUMHUYECKHUE
CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA
(B3auMoieiicTBUE C KUCIOTaMHU); peaKIiK
3aMEIICHUAB apOMaTUYECKOE SAIpO
(ranorenupoBaHue (B3aUMOJICHCTBUE C
OpOMHOI1 BOJIOI), HUTPOBaHUE
(B3auMoeiicTBHE C a30THOM KUCIIOTOM),

XapaKTepI/BOBaTB Ba)KHEHIIIEe XMMHUCCKUE
CBOMCTBA ApOMATHYICCKHUX aMHUHOB.
HpOFHOBHpOBaTL BO3MOHOCTDB ITPOTCKAHUA
XUMHNYCCKHNX peaKHI/Iﬁ Ha OCHOBE 3HAHUI 00
QJICKTPOHHOM CTPOCHHUU BCH_ICCTB.O6’[>$ICHHTB
MMPOTCKAHUC XUMHUYCCKUX peaKHI/Iﬁ MCKIAY
OpraHNn4YeCKUMHU BCUICCTBAMHU, UCIIOJIb3YA
3HaHMS 00 UX MEXaHH3MaX.
HI[CHTI/I(I)I/II_II/IPOBB.TL ApOMATHYCCKUC aMUHEI C
MNOMOIIIBIO KAYCCTBCHHBIX peaKHHﬁ.
CoIocTaBIITh XUMHUYSCKHE CBOHCTBA
ApOMAaTUYCCKUX aMHUHOB C o0acTIMu
MMPUMCHCHUS.




CyIb(UPOBAHKE); OKUCIICHHUE;
AIKUIMPOBAHNE U ALMIIMPOBAHUE 110
atomy aszota). [lonydyenue anminHa
(peaxuusi 3UHMHA). AHWIVMH KaK ChIPbE JUIst
MPOU3BOICTBA AaHUIIMHOBBIX

kpacuteneil. CHHTE3bl Ha OCHOBE aHWJIMHA.
JdemoncTpanuu. KauecTBeHHbIE peaku
Ha aHWIMH. AHWIMHOBBIE KPACUTEIN

Xapaxrepu3oBaTh NOTPEOUTENBCKUE CBOMCTBA
W3YYEHHBIX BEILIECTB.

XapakTepru30BaTh METO/IbI IOTY4YEHHUS
apOMaTUYECKUX aMUHOB.

HccnenoBaTth CBOWCTBA N3y4aeMbIX BEILIECTB.
HabutonaTe v onuchiBaTh IEMOHCTPUPYEMBIE
OTIBITHI

I'erepounknmue | I'ereporukisl. @ypaH U MUPPOI KAk OOBACHATH AIEKTPOHHOE CTPOCHUE MOJIEKYIT
CKHe MIPEICTaBUTENHN MATUUIEHHBIX M3YYEHHBIX BEIIECTB.
COCIMHEHHUS rerepouukioB. [Ipupona apomaTHuHOCTH XapaKkTepu30BaTh BAKHEUIINE XUMUYECKUE
MATUWICHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE | CBOMCTBATE€TEPOLMKINYECKHX COETMHEHUH.
CTPOEHHE MOJIEKYJIbl TUPPOJIA, OOBACHATH MPOTEKAHUE XUMUYECKUX
apoMaTUYeCKHIl XapakTep MOJIEKYJIbI. peaxuii Mex 1y OpraHu4ecKuMu
Kucnortaeie cBoiicTBa nuppoia. BELIECTBAMU, UCIIOJIb3YS 3HAHUS 00 X
Jemoncrpanun. O0pasisl MEXaHU3MaXx.
TeTePOLMKINYECKUX COEAMHEHUN [TporHo3upoBaTh BO3MOKHOCTH TPOTEKAHUS
XUMHYECKUX peaKuii Ha OCHOBE 3HAHUI 00
3JIEKTPOHHOM CTPOEHUU BEILIECTB.
XapakTepru30BaTh NOTPEOUTETHCKUE CBOMCTBA
M3YYEHHBIX BEILIECTB
[Hectnunennsie | Ilupuauz kak npeacraBuTENb OOBACHATHANEKTPOHHOE CTPOCHHE MOJIEKYIT
reTEPOLIUKIIBI HIECTUYWIEHHBIX F€TEPOLIUKIIOB. M3YYEHHBIX BELIECTB.

DNEKTPOHHOE CTPOECHUE MOJIEKYJIBI
NUPUIMHA, APOMATUYECKU I XapaKTep
MoJ1eKyIbl. OCHOBHBIE CBOIICTBA MUPUANHA.
Paznuune B mposiBI€HUH OCHOBHBIX
CBOMCTB MUPpPOJIa U MUPHUIUHA.

Peakuuu nupuanHa: s5nekTpopuibHOe
3aMelleHue, THAPUPOBaHUE, 3aMellleHHe
aTOMOB BOJIOpOJia B

[]-110JI0OKEHUH HA THAPOKCOTPYIIITY.
[TuKOMHBI ¥ KX OKHCIICHUE.
[IpencraBnenue o0 nMHazoIe,
MUPUMHUIUHE, TypUHE, TyPUHOBBIX U
MUPUMHUIUHOBBIX OCHOBAHUSIX

XapakTepu3oBaTh BayKHEHIINE XUMUYECKUE
CBOMCTBATeTEPOLMKINYECKIX COCTUHEHUH.
OOBACHATH MPOTEKAHNE XUMUYECKHUX
peaxIuii Mex Iy OpraHuueCcKuMu
BEIIECTBAMHU, UCIIOJIb3YS 3HAHUS 00 X
Mmexanu3max.IIporaosupoBath
BO3MOYHOCTh MPOTEKAHUS XUMHUYECKUX
peaxiuii Ha OCHOBE 3HaHHIA 00 ANMEKTPOHHOM
CTPOEHHH BEUIECTB.

OOBACHATH BIUSHUE U3YUYEHHBIX BEIIECTB U
110 aHAJIOTUM C HUMHM HEU3Yy4YEHHBIX
MPEACTaBUTENECH TOMOJIOTHUYECKUX PSAJOB Ha
JKUBBIE OPTraHU3MbI. XapaKTepu30BaTh
OUOJOTUUECKYIO POJIb U3YUEHHBIX BEIIECTB




Oo6o01aromiee
MMOBTOPEHHE 10
TeMe «A30T- 1

3aaHus 10 COCTABIICHUIO ypaBHE- HUI
peaKuuii C yqacTUEM a30T- U
CepOCOACPIKAIINX OPraHMYECKIX

CucrematuzupoBath 1 000011aTh
MOJIyYCHHBIC 3HAHUS O CTPOCHUH, CBOMCTBAX,
MOJIyYCHU U U IPUMEHEHHUH a30T- U

CEpOCOZIEpKaIN | COEeTMHEHUI; peakluii, WIITIOCTPUPYIOLIUX CEpOCOJIEPKALIUX OPraHUUYECKUX COCTMHEHUN.
€ OPraHMYeCcKHe | TEeHETUYECKYIO CBSI3b MEXKIYyHUMHU. CocTaBisaTh 0000111101 HE CXEMBI.
BELIECTBA» CocraBieHue ypaBHe- HU 110 3aJaHHBIM OnuchIBaTh FT€HETUYECKUE CBI3U MEXKITY
cXeMam MpeBpanieHu i M3YYECHHBIMU KJIACCAMU OPraHUYECKUX
coenuHeHui. [IpoBOIMTE pacyeTsl 1o
XUMUYECKUM GOPMYIIaM BEIIECTB U
YpaBHEHUSM XUMUUYECKHUX PEAKITHI
]?I}/EII(\)/IJ?O%HI{ O6mas O6mras hopmyna yrieBoa0B. XapakTepu30BaTh COCTaB YIIIEBOJOB M MX 51,8
ECKH xapakrepuctuka | Krnaccuduxanus yriesonos. MoHo-, KJIaCCU(PUKALHIO. }
AKTHUBHLIE YIIIEBOJIOB 0JIUTO- ¥ nonucaxapuipsl. [Ipumenenue u [IporHO3MpOBaTH CBOMCTBA HEU3YIEHHBIX
BEIECTBA OHoJI0THYecKast poJib yriIeBOJIOB. BEIIIECTB 110 aHAJIOTHUHU C U3YYCHHBIMH
(16) OxucrieHue yriaeBo 0B — UCTOYHHUK BELIECTBAMU TOT'0 K€ FTOMOJIOTHUECKOTO Psijia.
SHEPTHH KUBBIX OPraHU3MOB PackpriBaTh OMOJIOTHYECKYIO POJIb YIIIEBOIOB
Crpoenue ®u3nyecKue CBOMCTBA U HAX0XKIEHUE XapakTepu30BaTh CBOMCTBA IIIOKO3bI KaK
MOHOCaXapuJ0B | YIJIEBOAOB B Mpupoe (Ha mpuMepe BEIIIECTBA C TBOMCTBEHHON (DYyHKITHEH
Jluneiinbie u III0KO3bI U (pYyKTO3bl). JInHeHas u (aypierugoCTIMpTA).
LHUKITUYECKHE HUKIMYecKast popMbI MITIOKO3bI U PPYKTO3bl. | OOBSCHATHIIEKTPOHHOE CTPOCHNUE MOJICKYIT
CTPYKTYPBHI. Iupanoser u hypanoswi. opmynsl Ouiiepa | riaroko3sl HpruO03bl. CpaBHUBATH CTPOCHHE U
JLLO.Nel1 u Xeyopca. [lonstue o Tayromepun Kak CBOWCTBA TIIFOKO3bI U (DPYKTO3BI.
BU/JIC U30MEPUU MEXIY LUKINYECKOUN U Xapaktepu3oBaTb OUOJIOTUUECKYIO POJIb
nuHerHou dpopmamu. DpykTO3a KaKk M30Mep | M3ydeHHBIX BemiecTB.McciiemoBarh cBOMCTBA
rimoko3bl. Pubo3a u nezokcupudosa. n3y4yaeMbIX BeliecTB.Habmo1aTe 1 ONUCHIBATH
JemouncTpanuu. PactBopumocts XUMUYECKHE PEAKLIUH C [IOMOIIBIO POJAHOTO
YIJIEBOJIOB B BOJE U 3TAHOJIE. A3bIKa U s3bIkaXxuMun. CoOMI01aTh paBuiia u
Jladoparopuslii onbiT 11. CBOlicTBa npreMbl 6€30MacHOM pabOTHI.
TITFOKO3bI
XUMHUYECKHUE XHUMHUYECKHE CBOMCTBA IITIOKO3bI: XapakTepu30BaTh CBOMCTBA IIFOKO3bI KAK
CBOWCTBa OKHCJIEHUE XJIOPHOU U OPOMHOM BOJIOH, BEIIECTBA C JBOWCTBEHHOMN (QyHKIHUEH
MOHOCAXapuioB | OKHCIICHHE a30THOU KHCJIOTOH, (aIbIETUAOCTINPTA).
. JLONe12 BOCCTAHOBJICHHE B IIECTHATOMHBIH CIUPT, IIporHo3upoBaTh BO3MOKHOCTB IIPOTEKAHUS

WU30MEpH3alKsl, KAYeCTBEHHbBIC PEaKI[UH Ha
TJIIOKO3Y (IKCTIEPUMEHTAIbHBIC
JI0Ka3aTeIbCTBA HAIMYUS AJIbJICTUHOM U
CIMPTOBBIX TPYII B IJIFOK0O3€), CIIUPTOBOE
Y MOJIOYHOKHUCIIO€ OpOKEHUE.

XUMHUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHHH 00
9JICKTPOHHOM CTPOCHHHU BCIICCTB.

OOBACHATH IMPOTCKAHUEC XUMUUCCKUX
pCaKLII/Iﬁ MCKAY OpTraHNYCCKUMU




['MKO3UIHBIN THIPOKCHUIL, €ETO
cnenuduueckue ceoiictra. [lonsrue o
rnuko3uaax. [lonsTue o riroko3uaax, ux
HaxO0JIeHUHU B npupoje. [lonyuenne
rinoko3sl. JIabopaTopHslii onbIT 12.
CBoiicTBa IIIOKO3bI

BEIIIECTBAMU, UCTIOJIB3Ys 3HAHHUS 00 X
MexaHn3max. ConocTaBisiTh XUMUYECKUE
CBOMCTBA IVIFOKO3bI C 00JIACTMHU IPUMEHEHUSI.
W neHTuUIMpoBaTh TIFOKO3Y C MOMOIIBIO
KauecTBeHHbIX peakuuid. CoOitoaTh npaBuia
U IpueMbl 0e3011acCHON pabOoThI .

Jlucaxapu bl Hucaxapunpl. Caxaposa kak npejacraButenb | OObSICHATH MEXaHU3MbI 00pa30BaHUS
HEBOCCTAHABIMBAIOIIMX JUCAXapUIOB. caxapuioB. XapakTepru30BaTh BaKHeHIne
Crpoenue, pu3nvecKkrue 1 XUMUIECKHE XMMHUYECKHUE CBOMCTBA AUCAXAPUIOB.
CBOMcCTBA caxapo3sl. ['uaponus aucaxa- OnuceIBaTh NPOMBIIIJIEHHOE OJTyYeHHE
punos. [lonydenue caxapa u3 caxapHou €axapo3bl U3 IPUPOTHOTO CHIPHSL.
cBekJbl. [IpumeHenne caxapossl ConocTaBiaTh XUMUYECKUE CBOWCTBA
JUCaxapujioB ¢ 00JIaCTSIMH PUMEHEHHUSL.
XapaxkTepru3oBaTh OMOJOTUYECKYIO
POJIb AMCaxXapuoB
[Monucaxapuael | Tlomucaxapuzpl. Kpaxmart, TiMKoreH u CpaBHUBATH CTPOEHHE M CBOMCTBA Kpaxmasua u
. JLO.Nel3 LEJITI0NIO3a KaK OMOJIOTHYECKUE LEJUTIOJIOBBI.
nojimMepbl. Kpaxmai kak cMech aMHIIO3bI XapakTepru30BaTh BAXKHEUIIINE XUMUYECKHE
Y aMUJIONIEKTHHA, €T0 (PU3UYECKHe CBOMCTBA MOJIUCAXAPUIOB.
CBOMCTBA. XMMHYECKUE CBOMCTBA ConocraBisATh XUMUYECKHE CBOICTBA
Kpaxmaia: THIpOJIn3, KaYeCTBEHHAs MOJIMCAaXapHI0B C O0JIACTAMU PUMEHEHUSI.
peakuys C MOJIOM U €€ IPUMEHEHUE IS Habmo1aTh MonMuCchIBaTh CAMOCTOATEIBHO
oOHapyKeHHsI Kpaxmalia B IPOIYKTax IIPOBOIMMbIE XUMUYECKUE PEAKLIUHU C
nutanud. Llemnronosa: ctpoenue n MIOMOILBIO POJTHOTO S3bIKA U A3bIKaXUMUHU.
(uznueckue cBOICTBa. Xapaktepu3oBaTb OHOJIOTUUECKYIO POJIb
XHUMHYECKUE CBOMCTBA LIEIUIFOJIO3bI: noyimcaxapuioB. M neHtuuumponaTh Kpaxmai ¢
THJIPOJIN3, 00pa30BaHUE CI0XKHBIX 3()UPOB. MOMOIIBIO KaueCTBEeHHBIX peakiuii. CoOnroaarh
[IpuMeHneHnne kpaxmasna U HEUIHOJIO3bI. MpaBWJIa U IpUeMbl 6e30MacHo paboThI ¢
[IpakTHyeckoe 3HaUEHUE MOIUCAXAPUIOB. XUMHYECKUMHU BEIECTBAMU U TaOOPATOPHBIM
Jlaboparopuslii onbIT 13. Onpenenenue 00opynoBaHuEeM
Kpaxmajia B IPOAYKTax MUTaHUs
IIp.p Ne 7. IIpuroroBiieHne KpaxmMabHOro Kiuenucrepa. | IIpoBoaMTE XUMUYECKHI DKCIIEPUMEHT I10
«I'mpponus KauecTBeHHas peakuus Ha Kpaxmall. TUAPOJIN3Y KpaxMmaJa.
YIJIEBOZOB» I'mpponus kpaxMana B KUCIIOHN cpefie IpU HaO0:1roaTh MONUCHIBATH CAMOCTOSITEIBHO

KUIIIYEHUH PacTBOPA. JKCIIEPUMEHTAIbHOE
MIOATBEPKICHUE PEaKLIMK TUIPOIn3a
Kpaxmana. [Ipaktuueckas padora Ne 7.

((FI/II[pOJ'II/B YTJICBOJOB»

IIPOBOJMMBIE OIIBITHI C IIOMOIIBIO POJIHOTO
S3bIKA U SI3bIKA XUMUH.

CobmroaTh npaBuIa U pUeMbl 6e301acHON
paboThI C XMMUYECKHMH BELLIECTBAMU U




71a00paTOPHBIM 000pyIOBaHUEM

Pemenne
3aJ1a49u
BBITIOJTHCHHUE
yIpaXHEHU I
o TeMeE
«YTIIEBOABI»

Beinonnenue ynpaxxHeHul 1o Teme
«YTIeBOABI», HA COCTABJICHUE YPAaBHEHUN
peaKuuii, COOTBETCTBYOLIUX 3aJAHHBIM
CXeMam, COoJIep KalluM HEM3BECTHBIE
BELICCTBA.

Pemenue 3amay

Mcronp30BaTh aaropuTMBl U PELLIEHUH
3az1a4.CocTaBisATh ypaBHEHMS 110 33 JaHHBIM
CXeMaM IIPEBPALLECHHMN.

IIpoBOANTH pacyeTsl IO XUMUYECKUM
(dopMysiaM BELIECTB U ypaBHEHUSAM XUMHUUYECKUX
peakuuii

Kupsl u macina.

JXKupsb! kak crnokHbIe Y(QUpPBI TIULIEpPUHA |

XapakTepu3oBaTh 0COOCHHOCTH CBOMCTB KUPOB

JI.O Nel4 BBICIIIUX KAPOOHOBBIX KUCIIOT. Ha OCHOBE UX CTPOEHHSI (KUPBI KaK CJIOKHBIC
PactuTenbHble U dKUBOTHBIE )KUPBI, UX 3(UpHI TIULEPHUHA U BBICIINX KapOOHOBBIX
cocTtaB. PU3HUYECKHE CBOMCTBA JKUPOB. KHCJIO0T). XapaKTepu30BaTh BaXKHENUIITNE
XHWMHUYECKUE CBOMCTBA KUPOB: XUMHUYECKHE CBOMCTBA )KUPOB.
TUpUpPOBaHue, okuciaenue. ['uaponus nim XapakTepu3oBaTh 00J1aCTH IPUMEHEHHS KUPOB
OMBLJIEHHE KUPOB KaK CIIocod U ux 6uonorudeckyro pois.Habmogars u
MIPOMBIIIIJIEHHOTO MOJIy4YeHUs coJiei OTIMCHIBATh CAMOCTOSITENILHO MPOBOIUMbIE
BBICHIMX KapOOHOBBIX KHCIIOT. OTIBITHI C TOMOIIBIO POJIHOTO S3bIKA U SI3bIKA
I'mpporenunzanus xxupos. [Ipumenenune xumun.CoOIr0AaTh MpaBuiia U IPUEMBI
JKUPOB. MBII4 KaK COJTM BBICIINX 6e30macHO PabOThI C XUMUYECKUMH
KapOOHOBBIX KHCIIOT. MOTOIIHE CBOMCTBA BEIIIECTBAMHU 1 JTA0OPATOPHBIM 000PyT0BaHUEM
Mbuia.Jlaboparopubiii onbIT 14. XKupsl u
UX CBOWCTBA

AMuHOKUCIOTHI | CocTaB,CTPOCHUE M HOMEHKIIATYpa XapakTepru30BaTh BAKHEHIIINE XUMUYECKUE

AMUHOKHCIIOT. [ 'OMOJIOTHUECKH psijT
MpeIeIbHBIX AMUHOKHCIIOT.

®dusndecKue CBOMCTBA MPEACITbHBIX
AMHUHOKHCIIOT.

CriocoOblI MoJTy4eHus: aMUHOKHUCIIOT.
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OpraHUYECKHUE COCTUHEHUS, PABHOBECHS B
pacTBOpax aMMHOKHCIIOT. CBOMCTBA
AMUHOKHCIIOT: KUCJIOTHBIE U OCHOBHBIE
CBOMCTBA; allUJTUPOBAHUE AMHUHOTPYIIIIHI;
aTepudUKaILINS;, PEAKIIUU C A30TUCTOM
kucnoToil. KauecTBeHHBIE peakiiny Ha
aMUHOKUCIIOTHI ¢ TuapokcuoM mean (IT).
Criennuyeckue Ka4eCTBEHHbIE peaKIuy Ha
apOMaTHUYECKUE U TETEPOLMKINYECKUE

CBOWCTBA AaMUHOKHCIIOT.
XapakTepu30BaTh aMHHOKHUCIIOTHI KaK
amM(pOTEpHbIC OPraHUYECKUE COCIMHCHUSL.
XapakTepusoBath QyHKIIUHU, 00IaCTH
NPUMEHEHHS aMUHOKHUCIIOT U X
OHMOJIOTUYECKYIO POJIb.

HaOnronath 1eMOHCTpUpYEMbIe
MaTepHaIbl




AMUHOKHCIIOTBI C KOHIIEHTPUPOBAHHON
a30THOM KHMCJIOTOM, Ha IIUCTEHH C alleTaTOM
ceuniia (II). buonornueckoe 3Hauenue [1-
aMHHOKHUCIOT. O01acT! MPUMEHEHUS
aMuHOKUCIIOT. JleMoncTpanun. OOpasisl
AMUHOKHCIIOT

10 | IenTumsr [Tenrrunpl, ux ctpoenue. Ilentuanas XapakTepru30BaTh CTPOCHUE U BaKHEHIINE
CBs3b. AMUJIHBIN XapakTep NEeNTUIHON XMMHUYECKUE CBOWCTBA MENITHIOB.
cBsa3u. CunTe3 nentuioB. ['uaponus OObACHATH MEXaHU3M 00pa30BaHUA U XapaKTep
TETITU]IOB MENTUTHOMN CBS3H
11 | benku. JI.O. benku kak mpupoHbIe OHOTIOTUMEPHI. XapakTepru30BaTh OCJIKH KaK MOJTUTICTITHIBI.
Nel§ CocraB u cTpoeHue OETKOB. OnuchIBaTh CTPOEHUE U CTPYKTYPHI OeJKa.
Ilepeuunas cmpyxmypa 6enkos. Xapaktepu3oBaTh GYHKIIUU, 00JIaCTH
depMeHTaTUBHBIN THAPOIIN3 OEIIKOB. MPUMEHEHUs OENTKOB U UX OMOJIOTUYECKYIO
Bropuu- Has cTpykTypa 6enkoB: [1- pousb. UnentuduimpoBath O€TKHA ¢ TOMOIIBIO
criapains, [ -ctpykrypa. Tperndnas u KaueCTBEHHBIX peakuuii. HabmomaTe
YeTBEpTUYHAs CTPYKTYpa OEKOB. OTIMCHIBATh CAMOCTOSITENILHO MPOBOIUMbIE
Jucynbduaapie MOCTUKY M HOHHBIE U BaH- XUMHUYECKHE PEAKIINH C TOMOLIBIO0 POTHOTO
Jiep-BaabCoBbI (THAPO(HOOHBIE) SI3bIKA U S3BIKAXUMUU.
B3auMoOJeiicTBUI. XUMUUYECKUE CBOMCTBA CoOmroaTh paBuiIa U MpUEMbl 0€30TIaCHOM
O€NKOB: TUAPOU3, ACHATYypaIus, paboThl C XMMHYECKUMH BEILIECTBAMU U
KaueCTBEHHBIC (IIBETHBIC) PEAKIINK Ha 1abopaTOPHBIM 000PYIOBAHUEM
oenku.buonornueckne GpyHKIMH OEIKOB.
JlabGopatopHubliii onbIT 15. [[BeTHBIE
peakiuu OeIKOB
12 Crpykrypa Hyxnennosslie kucnotsl. Hykneo3uasl. XapakTepru30BaTh HyKIIEMHOBBIE KUCIOTHI KaKk
HYKJIEMHOBBIX Hyxneotunsl. HykinenHoBbIE KUCTOTHI KaK MPUPOHBIE OJIUMEPBI.
KHCJIOT. npupoaHblie noaumepsl. CoctaB U ctpoeHre | OnuchiBaTh CTPYKTYPbl HYKJIEMHOBBIX KUCIIOT.
buonoruueckas | nykneuHossix kucioT (JJHK u PHK). CpaBHUBATh CTPYKTYphI OCIIKOB U
poJib I'maponn3 HykienHOBBIX KUCIOT .Posb HYKJIEMHOBBIX KMCIOT. OnuChIBaTh
HYKJIEUHOBBIX HYKJIEHHOBBIX KUCIIOT B crpoenue JJHK u PHK. XapakrepuzoBatb
KHUCIIOT KU3HEACITEIIbHOCTU OpraHn3MoB. OyHKINK | BaKHEWIIMEe XMMUYECKHUE CBOWCTBA
JIHK n PHK. KommuieMeHTapHOCTS. HYKJIEUHOBBIX KUCIIOT
I'enernueckuii Kkoxq
1 IIp.p Ne 8 Penrenne kauecTBEHHBIX 3a/1a4 Ha [IpoBOAUTH XUMHUUYECKHI SKCIEPUMEHT IO
3 «Pemenne MIOJIyYE€HUE OPraHUUYECKUX COEANHEHUH. MOJIyYEHUIO OPraHMYECKUX COECAMHEHUM.
JKCIIEpUMEHTA [pakTuueckas padbota Ne 8 Habmto1aTs MonuchBaTh CAaMOCTOSITENTEHO

JBHBIX 3aJa4

«Penienue OKCIICPUMCHTAJILHBIX 3a/la4 Ha

MMPOBOAUMBIC OIIBITHI C IOMOIIBIO POAHOT'O




Ha MOJy4YeHHE

MOJIYYCHHUEC OPTraHNYCCKUX BCIICCTB»

SA3bIKA U A3bIKa XUMUH.

OPraHu4eCKUX CoOumo1aTh paBuiia ¥ MPUEMBbI O€30MTaCHOM
BEILIECTBY PabOThI CXUMUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM 000PyIOBAaHUEM
14 | Mp.p Ne 9. Pemrenne kauecTBEHHBIX 3a/1a4 Ha IIpoBOANTH XMMHUUYECKHI SKCIIEPUMEHTIIO
«Penrenune pacro3HaBaHHE KUCIOPOICOAEPKAIIINX pacro3HaBaHUIO KUCIOPOICOACPKAITUX
JKCIIEPUMEHTAI OpraHnveckux coenquueHuu. [Ipakruueckas OPraHUYECKUX COCTUMHECHU .
BbHBIX 33/1a4 HA pabota Ne 9. «Pemenue CoOuo1aTh TipaBmiia ¥ MPUEMBI O€301TaCHOM
pacro3HaBaHue SKCIIEPUMEHTAIILHBIX 3a/a4 Ha paboTHI C XUMUYECKUMHU BEIIECTBAMU U
OpraHUYECKUX pacro3HaBaHUE OPraHMYECKHX BEIIECTB. 1abopaTOPHBIM 000PYIOBAHUEM
BEIIECTB. UccnegoBanne cCBOMCTB OEJIKOBY
UccnenoBanme
CBOIICTB
OEJIKOB»
15 | OGoOuatormiee 3aaHus [0 COCTABIIEHUIO ypaBHE- HUM CucrematusupoBath U 000011aTh
TTOBTOPEHHE 10 peaKIuii C y9aCTHEM a30TCO- JACPKAIIUX U MOJTYYCHHBIC 3HAHUS O CTPOSHUH, CBOMCTBAX,
TeEMaM OMOJIOTMYECKH aKTUBHBIX OPTaHUIECKUX MOJTYYCHUH U IPUMEHEHHUH a30TCOEPKAIIUX 1
«A3zoTco- BeniecTB. CocTaBIeHHE ypaBHEHUH 1O OMOJIOTHYECKH aKTUBHBIX OPraHUIECKUX
JIepIKaInue u 3a/IaHHBIM CXEMaM IPEBPaICHUH. BemecTB.CoCTaBIsATh 0000IIAIOIINE CXEMEL.
OMOJIOTHYECKU Pacuersl mo xumuueckuM Gopmyinam ITpoBOIUTH pacyYETHI IO XUMHUYECKUM
aKTHBHbBIE BEIIIECTB M YPABHEHUSIM XUMUUYECKUX dbopmyram BEIIeCTB U ypaBHCHUSIM
OpraHu4eCcKHe peakmuit XUMHYECKUX PEAKIUIA
BEILIECTBAY
16 KoutpoJabHas KonTpoJib 3Hanuii o teme OcyIecTBIATh O3HABATEIBHYIO Pe(ICKCHIO B
padora Ne 4 o «A3oTcoaepxarire u ONOJIOrHISCKU OTHOILIEHUH COOCTBEHHBIX JOCTKEHUI B
TEME AKTUBHBIC OPTaHMYECKHUE BEIICCTBAY» MIpoIIeCcCe pelIeHUs y4eOHBIX U
«A3zoTcoaepxa [MO3HABaTEILHBIX 33124
e 1
OHOJIOTHYECKHA
aKTUBHEIE
OpraHUYeCKHe
BEILIECTBAY
1:1];:11\(/3113120 M 1 [Homumepst OCHOBHBIE TIOHATHS OrnepupoBaTh NOHATUSAMU «KMOHOMEDPY, 57.8
OJIEKY JISIP BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: IIOJIUMEP», «COIMOIUMEPY,
COEJMHEH O — : «CTETNEHbIIOJIMMEPHU3ALIUNY,
usl (6) «MOJIMMEpU3aLUs», KITOJTUKOHICHCALIUSD).

BBICOKOMOJICKYJIAPHBIX COE€IUHEHUH:

XapaKTCpI/ISOBaTL pCaKknuu NoJIUMEpU3aliuu U




pCaknuuu MmoJIMMEpu3aiuu 1
nojukoHAeHcauu. ConojimMepu3alus.
CtpoeHnue u CTpyKTypa MoJIUMEPOB.
3aBUCHUMOCTb CBOMCTB ITOJIUMEPOB OT
CTPOEHUS MOJIEKYI

MOJIMKOHJEHCALUU KaK CIIOCOOBI MOTy4EHUs
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
OOBACHATD CBSI3b CTPOECHMUSI IIOJIUMEPA C €TO
CBOWMCTBAMH

Krnaccudukarm
s IOJIUMEPOB.

Kraccudukarus moamMepoB: miIacTMacchl
(TU1acTUKM), 371aCTOM PbI (KaydyKH),
BOJIOKHA, KOMIO3UThl. COBpEMEHHBIE
IUIaCTMAcChl (IJIaCTUKH) (TIOJIUATUIIEH,
MOJIUIPOINUIIEH, TIOJTUCTUPOIL,
MOJIMBUHUIIXJIOPU, (PTOPOILIACT,
MOJIMATHIIEHTEpeTanaT, akpuia-oyrau-
€H-CTUPOJIbHBIN IIACTUK,
nonukap6oHaTsl). TepMornacTHYHbIE U
TEPMOPEAKTUBHBIE TIOJIUMEPHI.
®enonpopManbAerUAHbIE CMOJBI.
Komno3uTtHsle MaTepraisl.

XapakTepu30BaTh CBONCTBA U3YUYEHHBIX
MOJIMMEPHBIX MaTepraioB. ONUCHIBaTh
CBOMCTBA, CIIOCOOBI MOJIy4YEHUSI U IPUMEHEHUS
M3YYEHHBIX OJIMMEPHBIX MATEPHAIIOB.
XapakTepru3oBaTh NOTPEOUTETHCKIE CBOMCTBA
M3YYEHHBIX BELIECTB

[TonumepHbie Bomnoxkna, ux knaccudukanus. [Ipupoansie n | Xapakrepu3oBaTh CBOMCTBA U3YYCHHBIX

MaTepuabl. XUMUYECKHE BOJIOKHA. MICKycCTBEHHBIE U MOJIMMEPHBIX MaTepuaioB. ONUCHIBaTh

JL.O Nel6 CUHTETHYECKHE BOJIOKHA. [loHsTHE O CBOMCTBA, CITIOCOOBI TIOJIYUCHUS ¥ TIPUMECHCHHUS
BHCKO3€H aleTaTHOM BosiokHe. [Tommadu M3YYEHHBIX TOJIMMEPHBIX MAaTEPUAIIOB.
HBIC U ITOJINAMUHbIE BOJIOKHA, UX CTPOCHHUE, | XapaKTepu30BaTh MOTPEOUTEIHCKUE CBOMCTBA
cBoicTBa. [IpakTuueckoe UCIoOIb30BaHNE M3YYEHHBIX BEILLECTB.
BOJIOKOH.DytactoMepsl. [Ipupoassiil u HabmronaTh 1 onuceiBaTh JEMOHCTPUPYEMBIE
CHUHTEeTHYeCKui Kayuyk. Pe3uHa u 300HUT. | mMaTepuansl u oneiThl. Habmronates u
[IpuMeHeHne noaumepos. OIMCBIBATh AEMO CTPUPYEMBIE U
JemouncTrpanun. OOpasisl MIaCTUKOB. CaMOCTOSITENILHO MPOBOJAUMbIE XUMUYECKHE
Komnekuust BosokoH. IlonukonneHcanus pPEaKLUK C TOMOILBIO POJHOTO S3bIKA
STUJICHTJIUKOJIS C TepedTaneBoit u si3p1ka XuMuu.CoOoaTh MpaBuiia U MPHUEMbI
kuciotoil.Jlaboparopubiii onbIT 16. 0e301macHO PabOThI C XUMUYCCKUMHU
OTHOLIEHUE CUHTETUYECKUX BOJIOKOH K BElIECTBaMU U J1a00PATOPHBIM 000PYAOBaHUEM
pacTBOpam KUCJIOT U IIeJI0Yei

Ip.p Nel0. Pemienne skcnepruMeHTaNbHBIX 33/1a4 HA [IpoBOANTH XUMUUYECKHUI SKCIEPUMEHT 11O

«PacrozHaBanue| pacnosHaBaHue miactTMace. CodmoaaTh pacro3HaBaHUIO MJIACTMACC.

MJ1aCTMacC U IpaBuJia U MprUeMbl 0€30MacHOi paboThIC HabmronaTh 1 ONKCHIBATh CAaMOCTOSTEIHHO

BOJIOKOH XUMHYECKUMH BEIIECTBAMHU U IA0OPATOPHBIM | TTPOBOJAMMBIE OTIBITHI.

obopynoBanuem. [Ipakruueckas pabora No
10.




«Pacro3HaBaHue MiIacTMacc ¥ BOJOKOHY

) Ip.p Ne 11. Pewrenne skcniepuMeHTAIBHBIX 3aa4 HA IIpoBOAUTE XUMHUYECKHUM SKCIIEPUMEHT 110
«Pemenune pacrno3HaBaHUe BOJIOKOH. [IpakTiuueckas pacrno3HaBaHMIO BOJIOKOH. HaOmronate u
skcriepuMenTtan | pabota Ne 11.«Pemmenue OIHACBIBATh CAMOCTOSTEIIBHO MPOBOIUMbIE
BHBIX 3aJ1a4 110 SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME « OTIBITHI C IOMOIIBIO POJIHOTO S3bIKA U SI3bIKA
TEME « ['enernueckas cBs3b MEXIY KlaccaMu XUMHH.

I'enernueckas OPraHUYEeCKUX COCTUHECHUIN» CoOuro1aTh TipaBmiia ¥ MPUEMBI O€301TaCHOM
CBSI3b MEXKIY PpaboThl C XUMUYECKUMHU BEIIECTBAMU U
KJlaccaMmu 1a00paTOpPHBIM 000PYI0BAaHUEM
OpraHUYECKUX

COECIUHEHUI»

6 O6o6maromeen |  O60OMmIAONIEE IOBTOPEHUE IO KYPCY O0600111aTh 3HaHMS U 1€JIaTh BBIBOJBI O
MTOBTOPEHUE IO «Oprannueckast XUMHUsD) 3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB
Kypcy OPraHUYeCKUX COETMHEHUN B 3aBUCUMOCTH OT
«Opranunuecka UX CTPOEHUSI.

ST XUMUSD

Hroro: 102 4. Mp.p. - 11
K.p.-4
JI.O-16

3.1. TemaTnuyeckoe NJIAHMPOBaHHeE Kypca « XUMHUsl. YTIy0JieHHBIH ypoBeHb. 11 ki1ace» u3 pacuera 3 4 B Heaesio (Bcero 102

)

Paznen/moap Ne TeMBbI OcHOBHOE co/Iep:KaHuE M0 TeMaM OcHoBHBbIE BH/IbI YUeOHOI 1eATeJIbHOCTH HA OcHoBHBIE
a3/1eJ1/K0J1-BO ypoBHe YY /I HAIIPABJICHUA
qacoB Pa3aen BOCIIUTATEJILHOM
AeATeIbHOCTH
Paznen 1 1 Knaccudukanus Knaccudukanus HeopraHHUeCKux Knaccuuumposath HeOpraHMYECKHE BELIECTBA. | § g7 8
OcHoBbl NPOCTBIX BEILECTB. DJIEMEHTBI METaJJIbI 0O06001maTh 3HaHUA U AeNaTh BBIBOABI O o
HeopraHu4ec BEILIECTB. Y HEMETAJUIbI U UX NOJI0KEHUE B 3aKOHOMEPHOCTAX U3MEHEHUH CBOMCTB
KOH XUMHH Bonopox. IIepuoaunueckoii cucreme. binaropoaHeie HEMETAJUIOB B IIEpUOJaxX U rpymmax
(60) (nHepTHBIE) Ta3bl. OOIIas XapaKTepruCTUKa Ileppoanueckoi cucTeMsl. XapakTepu30BaTh
3JIEMEHTOB TIaBHOM noArpynnsl VIII o01ue cBoiicTBa 6IAarOpOIHBIX (MHEPTHBIX)
Tema 1 rpymmnbl. OcOOEHHOCTH XMMHYECKHUX CBOUCTB. | ra3oB.IIporHozupoBats cBOiicTBa BOIOPOA U €70
Hemerajuibl [Tpumenenue 61aropoaHbIX razoB. Bogopoa. | coenquHeHni Ha OCHOBE 3HAHUH O
(30) [Tony4yenue, pu3nuecKue U XUMUYECKHE IlepnoanueckoM 3akoHe. XapaKTEepU30BaTh




CBOMCTBA (peaklMu ¢ METaJIaMu 1
HEMeTaJlJIJaMHi, BOCCTAHOBJIEHUE OKCHUJIOB U
coneit). I'mapunpl. TOMIMBHBIE DIIEMEHTHI.
JemoncTrpanumn. ['openue Bogoposa

HaxO’KJICHUE B IIPUPOJE, CBOMCTBA,
OMOJIOTUYECKYIO POJIb M 00IaCTH IPUMEHEHHUS
BOAOPOJA.

I"anorenst lNanmorensl. O011as XapakTepUCcTUKA Xapakrepu3oBaTb 00I1E CBOICTBA AJIIEMEHTOB
3JIEMEHTOB IM1aBHOM noArpynnsl VI VII rpynmnsl rimaBHOM NOArPYIIIBL.
rpynnsl. @u3znyeckrue cBOMCTBA MPOCTHIX OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BELIECTB. 3AKOHOMEPHOCTH U3MEHEHUS ux cocraBau cTpoeHus. O6001aTh 3HaHUSA U
OKUCITUTEIHLHOM aKTUBHOCTH T'AJIOTCHOB B JIeJIaTh BBIBOIBI O 3AKOHOMEPHOCTSIX
COOTBETCTBHUH C UX ITOJIOKECHUEM B VW3MEHEHUHN CBOWCTB
TIEPUOANYECKON TaOIHIIE. rajnoreHoB.I[porao3upoBathk CBOMCTBA
[NamorenoBo10poABbI — MOIY4YEHHE, HEW3Y4YEHHBIX JIEMEHTOB U NX COCIMHEHU Ha
KHUCJIOTHBIE U BOCCTAHOBUTEJIbHbBIE OCHOBe 3HaHuUH 0 [ leproguueckom 3akoHe.
cBoiicTBa.l'amOreHOBO10POIbI, OOBICHATD B3aUMOCBSI3U MEKTY
rajJ0reHOBOIOPO/IHBIE KUCIOTHI U UX COJIH. HaXO0XXJIEHUEM B MPUPOJIC, CBONCTBAMH,
[Topsinok BBITECHEHUS TAJIOTEHOB M3 OMOJIOTHYECKOM POJIBIO U 00IaCTSIMU
PacTBOPOB rajoreHuI0B MIPUMEHEHUSI U3y4aeMbIX BEIIECTB

Xnop JI.O.Nel XJ10p — MOJTYyYEHUE B TPOMBIILICHHOCTH U OOBACHATH 3aBUCUMOCTb CBOICTB XJIOpa OT €ro
n1abopaTopuu, peaKkiuu cTpoeHus. OOBACHATH B3aUMOCBSI3H MEXKIY
C METaJUIaMH1 U HEMETAJIJIaMU. HAaX0KJICHUEM B IPUPOJIE, CBOMCTBAMH,
B3anmoeiicTBre xyopa ¢ BoJIoH U OMOJIOTHYECKOM POJIBIO M 001aCTIMU
pactBopamu 1ienoyeil. JleMoHcTpanum. npuMeHeHust xyopa.Co0roaaTh mpaBmia u
[Tonydyenue xmopa (ONBIT B IPOOUPKE). pueMbl 0€30MmacHON pabOThI C XUMHUYECKUMU
JlaGopatopubiii onbIT 1. [Tonyuenue BEIIIECTBAMHU 1 JTA0OPATOPHBIM 000PyI0BaHUEM
XJIOpa U U3y4E€HHE €0 CBOMCTB

Kucnoponusie Kucnoponnsle coennHeHus xuopa. XapakTepu30BaTh CBOMCTBA KUCIOPOIHBIX

COCIMHEHUS ['mnoxnoputsel, XJI0paThl U NEpXJIOpaThl Kak | coeauHeHu# xjaopa. ConocTaBiasiTh XUMUYECKUE

xisiopa. JI.O.Ne2

TUIMYHbIE OKUCIUTENU. JleMOHCTpanum.
OxucnauTenpHbIe CBOMCTBA PaCTBOPA
TUIOXJIOPUTA HATPHSL.

JlaGopaTopHsIii onbIT 2. CBOlicTBa
XJIOpcoJiepkKalux oToenuBaTenei

CBOMCTBA KUCJIOPOJHBIX COSTMHEHUHN XJIOpa C
obnactsaMu nmpuMeHeHus. VccienoBarh
CBOMCTBa M3y4aeMbIX BemlecTB. Habmronars
JEMOHCTPUPYEMbIE U CAMOCTOSATEILHO
HPOBOJIMIMBIE OTIBITHI.

XJI0pOBOJOPOA.
Consinas
KHUCJI0Ta

XHOpOBOILOpOI[ — IOJIYYCHHC,
KHUCJIOTHBIC 1 BOCCTAHOBUTCIIBHBIC
cBoiictBa. CosHas KMCJIOTA B €€ COJIH.
KauecrBennbie pCaKnun Ha
TaJJOTrCHUAHUOHBI

OOBACHATH 3aBUCUMOCTH CBOICTB BCIICCTB OT
HXCOCTaBa v CTPOCHHUA. XapaKTepnsoBaTL
CBOﬁCTBaXHOpOBOHOpOﬂa U COJITHOM KMCJIOTBHI.
ComocTaBIITh XUMHUYSCKHE CBOMCTBA.




6 ®rop, Opom, ®u3n4ecKue CBOMCTBA IIPOCTHIX BEILECTB. 0O06001maTh 3HaHUS U J€N1aTh BBIBOBI O
HOJ U UX Ocob6ennoctu xuMuu Qropa, opoman 3aKOHOMEPHOCTSIX U3MEHEHU I CBONCTB
COEJIMHEHMUS. noxa. KauectBeHHas peakius Ha HOI. rasioreHoB.IIporao3upoBats cBolicTBa
JLLO.Ne3 [IpumeHeHne raloreHoB U UX BAXKHEHIIUX COEIMHEHU M HA OCHOBE 3HAHU M O

coenuHeHui. Jlemoncrpaumu. ONbITH C [Tepuoanueckom 3akone. OOBSICHATD
O6pomHoii Bojoi.JlabopaTopHblii onbIT 3. 3aBUCUMOCTb CBOMCTB BEIIIECTB OT UX COCTABAH
CaoiicTBa OpoMa, MOa U MX COJIEH CTPOCHHSL.

7 XanbKOTeHbl DneMeHTHl oArpynIbl Kuciopona. O6mast | Xapakrepu3oBaTh 00IIHE CBOMCTBA XAIIBKOTCHOB.
XapaKTEepPUCTHUKA 3JIEMEHTOB TJIABHOM OOBSACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
noarpynmns! VI rpynmnsl. Gusznueckue ux coctaBau ctpoeHus. O000IaTh 3HAHUS U
CBOMCTBA MPOCTHIX BEUIECTB JIeJIaTh BBIBOIbI 0 3aKOHOMEPHOCTSIX U3BMEHEHU

CBOMWCTB XajabKoreHoB.IIporao3npoBats
CBOMCTBaHEM3yUEHHBIX ATIEMEHTOB U UX
COeqUHEHNN Ha OCHOBE 3HAHUI O
Ilepnoanueckom 3akoHE.

8 O30H — O30H Kak ajuIoTpomHas MoAUMUKAIIS XapakTepru30BaTh 030H KaK aJUIOTPOITHYIO
AIJIOTPOTIHAS kucnopoa. [lomyyenne o3oHa. O30H Kak MOAU(UKAIINIO KUCIOPOa.

MoaupUKaIUs okucnutenb. [lo3uTHBHAsA U HeraTUBHAA ConocTaBisATh POJIb 030HA B BEPXHUX U
KHCJIOpOJia POJIb 030HA B OKPYKAIOILIEH cpene. HUKHUX cl0siX atMocdepbl. OOBSICHATH
CpaBHEHHE CBOMCTB 030HA U KUCJIOPO/Ia. 3aBUCUMOCTbH CBOMCTB 030HA OT €0 CTPOCHHS.
CpaBHMBAThH CBOWCTBA 030HA U KMCJIOPOA.

9 [Tepokcun Boga u nepokcun Bonopoja Kak XapakTepu30BaTh BOY U IEPOKCH]I BOJOPOJA
BOJIOPOJIa U €T0 BOJOPOJHBIE COCIUHEHUS KHCIIOPO1a— KaK BOJIOPOJHBIE COETMHEHHUS KUCIOPOIA.
MIPOU3BOJTHBIE cpaBHEeHHE cBOMCTB. [Iepokcun Bofopoaa CpaBHUBATh CBOMCTBA BOJBI M IEPOKCH/IA

KaK OKHCJIUTENb M BOCCTAHOBUTEIID. BOJIOpOJA. XapaKTepu30BaTh IEPOKCH]
[Iepokcup MeTamioB BOJIOPOJa KaK OKUCIUTEIb U BOCCTAHOBUTEIIb.
10 Cepa Cepa. Amotponus cepbl. Dusnueckue u OOBACHATHANEKTPOHHOE CTPOCHHE MOJIEKYIT

XMMHYECKUE CBOMCTBA CEPBI
(B3aumojeiicTBUE C METaJUIaMH,
KHCJIOPOJIOM, BOZOPOJOM, pacTBOpaMu
IIeJI04YeH, KUCIOTAMU-OKUCIUTEISIMH).
B3aumogeiicTBue cepbl ¢ CylnbPUTOM
HaTpHsicoOpa3oBaHUEM THOCYIb(aTa
Hatpus.JlemoHcTpanuu. [liaBienue cepsl.
I'openue cepsl B KUCIOpOJIE.
B3aumoaerictBue xkenesa c cepoit

HN3YUCHHBIX BEIICCTB.

OOBIACHATH 3aBUCUMOCTH CBOHCTB CCPBI OT €€
CTpOeHI/Iﬂ.XapaKTepI/BOBaTL BayKHEUIIIHE
(1)I/I3I/I‘leCKI/Ie N XUMHUYCCKHUEC CBOI\/’ICTBaCepH.
OOBACHATH B3aMMOCBS3U MCKAY HaXOXKJICHUCM B
npupone, CBOﬁCTBaMH, OMOJIOTHYCCKOM POJIBIO
1 001acTIMHU IMPUMCHCHUS CCPBI.




11 CepoBojopoy. CepoBoJ0pOg — MOJTyYEHUE, KUCIOTHBIC OOBACHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
Cynbdust Y BOCCTAHOBUTEJIbHBIE CBOMCTBA. ux cocraBau ctpoeHus. [IporaosupoBaTth
Cynbdunst. lemoncTpanuu. 'openue CBOMCTBA COCIMHEHUI HA OCHOBE 3HAHUI O
cepoBogopoaa. OcaxaeHue cyabhuIoB [lepuoanueckom 3akone. OOBSICHATD
B3aUMOCBSI3U MEXKITY HAXOXKJICHUEM B
IpUpOJIe, CBOMCTBAMH, OMOJIOTHUECKON POJIbIO
1 00JIaCTSAMHU TPUMEHEHHUS U3y4aeMBbIX
BELIECTB.
12 CepHucteiii raz | CepHHCTBIN Ta3 KaK KUCIOTHBIA OKCH/IL. OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
OKuCIUTENbHBIE U BOCCTAHOBUTEIBHBIC ux coctaBau ctpoeHus. [Iporno3uposats
CBOMCTBa cepHUCTOTO rasa. [lonydenue CBOWCTBA COCMHEHUI HA OCHOBE 3HAHUM O
CEPHHUCTOrO raza B IPOMBIIUIEHHOCTH U [Tepunoanueckom 3akoHe. OOBSICHATD
naboparopun. CepHHUCTas KUCIOTA U €€ COJIU. | B3aMMOCBSI3M MEK/y HaX0K/IEHUEM B
Jdemoncrpaunu. CBOMCTBACEPHUCTOTO MPUPOJIE, CBOMCTBAMHU, OMOJIOTUYECKON POJIBIO
rasa 1 00JIaCTSAMHU TPUMEHEHHS H3y4aeMBbIX
BELIECTB.

13 Cepnblit Cepubiii anruapua. CepHasi KUCIOTA. OOBACHATHANEKTPOHHOE CTPOCHUE MOJIEKYJT
aHTUIPUI U CBoHCTBA KOHIICHTPUPOBAHHOW U M3y4YCHHBIX BEILIECTB.
cepHas KUcioTa. | pa30aBIICHHOW CEpHOM KMCIIOTHI. [lelicTBre XapakTepru30BaTh BAXKHEUIIINE XUMUYECKHE
JLLO.Ne4 KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI HA CBOICTBA CEpPHOTO aHTUAPUJIA U CEPHOU

caxap, METaJlIbl, HEMETaJUIbL, CyIbQUIbI. KUCHO0THL. COMOCTaBIATh XMMHUECKHE
Tepmuueckas ycToOiUUBOCTh CyNIb(ATOB. CBOMCTBA CEPHOM KUCIIOTHI C 00IacTIMHU
KauecTBeHHas peakiius Ha CEPHYIO MPUMEHEHUSL.

KHUCIIOTY U ee conu./lemoHcTpanuu. HccnenoBaTh CBOMCTBA N3y4aeMBbIX BEILIECTB.
JelicTBMe KOHIIEHTPUPOBAHHOW CEPHOMU NnenTudunmupoBath CEpHYIO KUCIOTY U €€ COJIN
KHUCJIOTBI HA MEJIb U Caxapo3y. C TIOMOIIbIO KAU€CTBEHHBIX PEAKIIHA.
JlaboparopHblii onbIT 4. 3yueHue CobmoiaTh mpaBuiia ¥ MpUEMbl O€30MaCHOM
CBOMCTB CEPHOM KUCIIOTHI U €€ CoNen paboTHI.

14 Ip.p Ne 1. [pakTuueckas padbota Ne 1. Habmro1aTh MONMChIBaTh CAMOCTOATEIBHO
Pemenue Pemenue skcriepuMeHTABHBIX 33124 1O MIPOBOAMMBIE OTIBITHI C TTIOMOIIIBIO POJTHOTO
skcriepuMenTan | teme «Hemeramnen» A3bIKa U si3bIka XxuMuu. CoOmroaaTh npaBuia u
bHBIX 3a7a4 10 npreMbl 0€30MacHOM pabOTHI.

TeEME
«Hemerannbi»
15 Pemienue 3amau | BeinosiHeHHe ynpaKHEHH IO TeMaM CocTaBisITh YypaBHEHUS PEAKLIUA, C TOMOILIBIO

U BBIIIOJIHEHUE
YIPAKHEHU N

«l"anoreHb» U «XanbKOreHb», HA
COCTaBJICHUE YPAaBHEHUN pEaKIItii,

KOTOPLIX MOKHO OCYIICCTBUTL LCIIOYKN
npeBpameHI/Iﬁ BGII_IGCTB.OCYH_IGCTBJ'IHTL




o TeEMaM
«I"anmoredpl» u

COOTBETCTBYIOLIMX 33/IaHHBIM LEMIOYKAM
npeBpaileHui. Perenue pacueTHbIX 3a1a4

pacyCThl IO XUMUYCCKUM YPAaBHCHUAM.
Hcnonn3oBaTh AJITOPUTMBI IIPpU PCIICHHUU 3aa4.

«XaJbKOTeHBI | IO XUMHYECKUM POopMysIaM U ypaBHEHUSM
»

16 DneMEeHTbI DneMeHTbl NoOArpyIIbl a3oTa. O0mas XapakTepnu3oBaTh 00IINE CBOWCTBA AIIEMEHTOB
IO ITPYIIITBI XapaKTEPUCTHKA TJIABHOM MOATrpymnisl V noArpynmbsl a30Ta. O0BACHATh 3aBUCUMOCTb
azora rpymmnbl. @U3nyecKkue CBOMCTBA MPOCTHIX CBOICTB BEIIECTB OT X COCTABA U CTPOCHHSI.

BEILIECTB O0600111aTh 3HAHMS U JIETATh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB
n3y4yaembIx Beuects. [Iporao3upoBars cBoCTBa
HEU3YYEHHBIX JIEMEHTOB U UX COEIMHEHU I Ha
OCHOBe 3HaHuH 0 [ leprnoguueckom 3akoHe.
OOBACHATH B3aUMOCBSI3U MEXKy HaX0XKJIECHUEM
B [IPUPO/I€, CBOMCTBAMHU, OMOIOTHUECKOMN
POJIBIO U 00IaCTAMH IPUMEHEHUS N3Y4aeMbIX
BELIECTB

17 A3oT A3zoTu ero coenquaenus. CTpoeHue OOBSCHATH 3aBUCHMOCTE CBOMCTB a30Ta OT €ro

MOJIEKYJbI a30Ta. Dusnueckue u CTpOEHHUs. XapaKTepHu30BaTh BAKHEUILINE

XUMHUYECKHE cBOMcTBaa3oTa. [lomyuenue (bu3HYeCcKre U XUMUYECKIE CBOMCTBA a30Ta.

a30Ta B MPOMBIIIJIEHHOCTH U ConocTaBiaTh XUMHUYECKHE CBOMCTBAA30TaC

naboparopun. Hutpusr obnactsamu npuMeHeHus1. OOBICHATH
B3aMMOCBSI3U MEX Iy HaX0KJICHHEM B IPUPO/IE,
CBOMCTBaMU, OMOJIOTHYECKOM POJIBIO U
00JacTsIMU TPUMEHEHUS a30Ta. XapaKTepU30BaTh
HPOMBIIIUIEHHBIE U JIA00OPaTOPHbBIE CIIOCOObI
MOJIy4eHUS a30Ta

18 AMMHUaK ¥ CoM | AMMHAK — €ro NoJydeHHe, PU3HIECKUE 1 OOBsICHATD 3aBUCUMOCTb CBOMCTB aMMHAKa OT

aMMOHHMSL.
JI.O.Ne5,6

XuMudeckue cBoiicTBa. OCHOBHBIE CBOMCTBA
BO/JIHBIX PaCTBOPOB aMMHaKa. AMMHUAK Kak
BoccTaHOBUTEIb. COoJIM aMMOHHUS.
IloBenenue cosieit aMMOHUS TTPU
HarpeBaHuu. KauecTBeHHas peakiusi Ha HOH
aMMmoHus. [Ipumenenne ammuaka.
JdemoncTpaumnu. PacTtBopeHre aMMHuakaB
BoJie. OCHOBHBIE CBOMCTBA PAaCTBOPA
amMuaka. Katamurnaeckoe oKHCIIeHHE
ammuaka.JlabopaTopHslii onbIT S.
N3ydenue cBOWCTB BOJHOIO pacTBOpa

€ro cTpoeHus. XapakTepu30BaTh AMMHUAK KaK
BOCCTAHOBUTEIb. XapaKTepu30BaTh BAKHEUIIINE
¢du3nyeckue U XMMUYECKHE CBOMCTBa aMMHaKa
u cosieit aMmMoHMsl. CONOCTABIIATh XUMHUECKHUE
CBOICTBa aMMHUaKa U coJiell aMMOHHUS C
00acTAMU IPUMEHEHUs. XapaKTepu30BaTh
HPOMBIIIIEHHBIE COCOOBI MOJTyYeHHUs aMMHUaKa.
HccnenoBaTh CBOWCTBA N3y4aeMBbIX BEILIECTB.
Habntonate neMoHCTpHpyemMble U
CaMOCTOSITENBHO NIPOBOANUMBIE OIIBITHI.

. CobmroaTh nmpaBuIia U pHUeMbl 6e301acHOM




ammuaka.JlabopaTopHblii onbIT 6.
CBoJCTBa COJIEH aMMOHUS

pa6OTBI CXUMHNYCCKNMHU BENICCTBAMMU.

1 IIp.p Ne 2. [paktnyeckas pabora Ne 2. IIpoBOANTHE XUMHUYECKHUI IKCIIEPUMEHT 10
9 «ITonyuenue, «Tonyuenme, cobupanue - HOJI}'/"-IGHI/IIO aMMUaKa ¥ U3y4YEHHIO €ro
cobupanue u PACTIO3HAHHE Ta30B» cBoiicTB. HabmtomaTh M OnMCHIBaTh
pacrno3HaHue CaMOCTOSITEIILHO ITPOBOJIMMBIE OTIBITHI
ra3zoBy» C TOMOUIBIO POJHOTO SI3bIKA U SI3bIKA
xumun. CoOro1aTh IpaBuiia U IPUEMBI
0e30macHOM pabOTHI.
20 Oxcuppl a3oTa Oxcuapl a30Ta, UX MOJYy4YCHHC U CBOMCTBA. OOBSCHATH 3aBUCUMOCTE CBOICTB OKCHUIOB a30Ta
Oxcumazora (l). Okucnenne okcuia a3ota OT UX COCTaBa U CTPOCHUSI.
(1) kucmopoom. [Iumepusanus oKcuaa 0O06001maTh 3HaHUS U JIeNIaTh BBIBOBI O
azota (IV). Azotucras KHCIIOTa U €€ COJIH. 3aKOHOMEPHOCTSIX U3MEHEHU CBOWCTB
HuTpuThl Kak OKUCIUTENH U M3y4aeMbIX BEIIECTB.
BOCCTAHOBUTEIIH. XapakTepru3oBaTh BaXXKHEWIINE XHMHUYECKUE
JdemoncTpauuu. [lonydeHue okcuaa a3ota | cBOMCTBA OKCHIOB a30Ta, a30TUCTOM KMCIIOTHI U
(IT) u ero oxucieHue Ha BO3ayXe HUTPUTOB. XapakTEpPU30BaTb HUTPUTHI Kak
OKHCJIUTEIN u BOCCTaHOBUTEIIH.
ConocTaBiaTh XUMUYECKUE CBOMCTBA OKCHJIOB
a30Ta U HUTPUTOB C 00JIACTAMH TIPUMCHCHHUSI.
21 | AsoTHas A30THasI KHCIIOTA — (QU3HICCKHC 1 XapakTepu30BaTh BakHeilIe Gpusnueckue u
KHCJIOTa U €€ XUMHNYECKHUE CBOﬁCTBa, IMOJIy4YCHHUC. AzoTHas XUMHYECKNE CBOUCTBA A30THOU KUCJIOTBI U
COJIn KHCJI0TAa KaK OKUCINUTCIIb (OTHOI_HeHI/IC HUTPATOB. XapaKTepngoBaTb OTHOILIEHUE
A30THOH KHUCJIOTHI K ME€TaJlllaM U a30THOM KHUCJIOTHI K MeTaiaM,
HEMeTaIlIaM). 3aBUCUMOCTD TIPOJIYKTA 0OBSICHATH3aBUCHMOCTD TPOJYKTa
BOCCTAHOBJICHUA A30THOUN KUCJIOTHI OT BOCCTAHOBJICHUS a30THOUN KUCJIOTEI OT
AKTUBHOCTHU METAaJlJIa U KOHIIEHTpallnuu AKTUBHOCTHU METajlJla U KOHLIEHTPaluu
kucnoTsl. Hurpatsl, nx gpusnyeckue u KUCIO0THL. CONOCTaBIATh XUMUYECKHE CBOMCTBA
XUMHYECKHE CBOICTBA (OKHCIIUTEIIbHBIC A30THOMW KHCIIOTBI U HUTPATOB C 00JIacTAMU
CBOIICTBA U TEPMUICCKASL YCTONIHBOCTS), MPUMEHEHUS. XapaKTeprU30BaTh CIOCOOBI
npumenenue. Jlemoncrpanun. Jleiicreue IIOJIyYEHHS A30THOU KHUCIIOTHI.
A30THOMW KHCJIOTHI HA ME/Ib
22 docdop ®ocdop uero coeHEHHUS. XapakTepu30oBaTh aNIOTPOTHbIE MOIU(UKALIUN

Annotpornus hocdopa.

dusnueckue cBoicTra ocdopa.
Xumunueckue cBoicta ocdopa (peakuu
C KHCIIOPOJIOM, FaJIor€HaMH, METaJIaMH,
CIIO)KHBIMH BEIIECTBAMU-OKHUCIUTEISIMH,

docdopa.CpaBHUBATH OETIBIN U KPACHBIN
docdop.Xapakreprn3zoBaTh BaXKHEHIITHE
dbuznyeckue u XuMnIeckre cBoiicta gocdopa.
ConocTtaBisaTh XUMHYECKUE CBOMCTBA hocdopac
00J1acTAMU IPUMEHEHUS. XapaKTepPH30BaTh




nienouamu). [lonyueHue u npuMeHEHHE
docdopa. Dochun. Dochus.
Hemouncrpanun. ['openue dochopa B
kuciopoje. [IpeBpaiieHue KpacHOTO
(docdopa B Oemblii U €T0 CBEUYCHUE B
TEMHOTEC

cnocoObl oaydenus pocdopa.
HabutonaTe 1 0niuchIBaTh IEMOHCTPUPYEMBIE
OIIBIThI

23 docdopusrit ®ochopusiit anruapun. Opropochopras u | XapakrepuzoBaTh BaKHeHne GU3NIECKHE U
aAHTUAPUI U MeTadochopHast KHCIOTHI U MX COJIH. XHUMHYECKHE CBOMCTBA (pochopHOTO
dochopHbie KauectBennas peaxius Ha oprodocdarsr. aaruapuaa, GocHopHbIX KUCIOT U hochaToB.
KHUCIIOTBI Paznoxenne oprogocopHOit KUCTOTHI. ConocTaBiaTh XUMUYECKUE CBOMCTBA

[Ipumenenne pochopHOI KUCIOTHI U €€ (boCPOpHBIX KUCIIOT U UX COJIeH ¢ 00IacTIMu
coJiell. buonoruyeckast poiib pocgaTos. npuMmeHeHus. HabmonaTs 1eMOHCTpUpyemble
JemouncTpanun. Bzaumoneiictsue XUMAYECKHE PEAKIINN 1 OTIHCHIBATH UX.
(dhochopHOro aHTUIPUAA C BOJIOM
24  (IIp.p Ne 3. [TpakTHnyeckas pabora Ne 3. [IpoBOAUTH XUMUYECKHUN SKCTIEPUMEHT I10
Wnentnduxarms «MnerTudukanusi HEOPraHUIECKUX ueHTH(QUKAIIMYT HOHa aMMOHus, hocdaT-
HEOPraHUYECKUX COECIUHEHUINY. HMOHA, UCCIICIOBAHNIO CBOMCTB a30THOM 1
COEIMHEHUI (hocdopHOi KUCIIOT, CoJiel aMMOHUS.
CoOmronaTh IpaBuiia U MpUEMbl 0€30TIaCHOM
paboThl C XMMHYECKUMH BEILIECTBAMU U
1abopaTOPHBIM 000PYI0BAHUEM

25 Yraepon OO6mras xapakTepuCTHUKA dJIEMEHTOB OOBACHATH 3aBUCUMOCTb CBOICTB Yyriiepoja oT

riaaBHOU noarpynmnsl IV rpynmsl. Yriepos. €ro CTPOCHMS. XapaKTepu30BaTh U CPAaBHUBATH
Annotponus yrinepona. CpaBHeHUe AJITOTPOTHBIE MOU(UKALIUU YTIIEpO/a.
CTpOEHUS U CBOMCTB rpaduTa 1 aamasa. XapakTepu30oBaTh BakHeHIINe GrU3nuecKue 1
OynnepeH Kak HOBasi MOJIEKYyJIsipHas popma | XUMHUYECKUE CBOWCTBA yriiepo/ia, KapOoui0B.
yriaepoaa. Yrojib: XMMUYEeCKHe CBONCTBA, CornocTaBnaTh XUMHUYECKHE CBOMCTBA yIIIepoaa v
noJiyueHue u npumeHenue yris. KapOuapl. | xkapOugoB coOiacTsaMu MPUMEHEHUS.
IMunponus kapbuia Kanbius U kapouaa HabmronaTh M 0UCHIBATh IEMOHCTPUPYEMbIE
amomuHus. KapOuapl mepexoaHbix MaTepUabl.

MeTajuIoB (Kese3a, XpoMma M JIp.) Kak

CBEPXIPOYHBIEC MaTEePHAJIbI.

Jemoncrpanuu. O6pa3is! rpadura,

anMasa

26 Coennnenus Oxcunpl yriaepoja. DJIeKTpOHHOE CTpoeHHe | XapaKTepu3oBaTh BakHEHIIne Gusnueckue
yriepoja MOJIEKYJIbl YrapHOTO ra3a. YToJb U YTapHblil | MXUMUYECKHEe CBONCTBA COeTMHEHUN
JLO.Ne 7 ra3 Kak BocctaHoBuTenu. Peakius yrapaoro | yriepoja.CpaBHUBATh CTpPOEHHE U CBOWCTBA




rasza c paciiaBami menoueil. Cuares
dbopmuaroB. OOpa3oBaHue yrapHOTO ra3a
IIPU HETIOJIHOM CTOPaHUU YTIJIS.
buonorudeckoe aelicTBUe yrapHOro rasa.
[TonydyeHue u npuMEeHeHne yrapHoro rasa.
VYrinekucnslii ra3: nojgy4eHue, XMMHUUECKHe
CBOMCTBa (B3aUMOJIEUCTBUE YIIIEKUCIIOTO
rasa ¢ BOJOMH, IIeJI09aMHt, MarHUEM,
MEPOKCUAMHU METAIIOB). DIEKTPOHHOE
CTpOEHUE YIIIEKUCIIOro ra3a. YroyibHast
kucioTa u ee conu. Kapoonatsl u
TUAPOKapOOHATHI: UX MOBEJAECHHUE MTPU
HarpeBaHuH.

Haxoxnenne kapOOHAaTOB MarHusi 1
KaJbIUsl B IPUPOJE: KOPAILIBI, KEMUYT,
W3BECTHSIKU (MU3BECTKOBBIE TOPBI,
KapCTOBBIE MEIIEPhl, CTATAKTUTHI U
ctanarmMuthl). lemoncrpanum. ['openue
yrapHoro raza. TylieHue miaMeHu
yIJIEKUCIBIM ra3oM. Pasznokenne mpamopa.
JlaGopaTopHublii onbIT 7. KauecTBeHHas
peakius Ha KapOOHAaT-HOH

YIIIEKUCIIOTO U yrapHOTOTa30B.
ConocTaBiATh XUMHUYECKUE CBOWCTBA
COCIMHEHUH yriaepoaa

¢ o0nacTAMM IPUMEHEHHUS.
WnentuduunupoBars KapOOHAT- HOHBIC
MIOMOIIIBIO KAYECTBEHHBIX PEaKIIHA.
HcenenoBaTh CBOKCTBA U3y4acMblIX BEILIECTB.
Habmonate neMoHCTpUpyeMbIE U
CaMOCTOSITENIBHO NPOBOANUMBIE OIIBITHI.
HabumtoiaTe xuMHuueckre peakiuu u
OTIMCBIBATH MX C MIOMOIIBIO POJTHOTO SI3bIKA U
s3pika XumMuu. CoOI01aTh MpaBuiia U
preMbl 0€301aCHOM pabOThl C XUMHUYECKUMHU
BELIECTBAaMU M JIA00PATOPHBIM
000pyT0BaHHEM

2 Kpemunit Kpemuuii. duznueckue U XuMHUYECKUE OOBACHATH 3aBUCUMOCTb CBOMCTB KPEMHHUS OT

7 CBOICTBa KpeMHus. Peakiuu c yriewm, ero cTpoeHus. XapakTepu30BaTh BaKHEHIIINE
KHCJIOPOJIOM, XJIOPOM, MarHuem, buznyecKue U XUMHYECKHEe CBOMCTBA KPEMHHUS.
pacTBOpaMH I1eJI0ouei, CEpOBOIOPOIOM. CormocTaBiiTh CBOWCTBA KPEMHHS € 00JIaCTAMHU
CunaH-BOJJOPOIHOE COSTMHEHUE KPEMHUS. npuMmenenus. HabmoaTs u onuchBaTh
Cunmuuunnel. [lonyyenue u npumeHeHue JEMOHCTPHUPYEMbIE MaTEPHAIIBI
kpemuus.Jlemoncrpaunu. O6pasibl
KPEeMHHUS

28 Coenunnenus Oxcup kpemuus (1V), ero ctpoenue, XapakTepu3oBaTh BaKHEHIIHE GU3nUecKue 1

kpemHus. JI.O
Ne 8,9.

¢u3nyeckrue 1 XMMHYECKHE CBOMCTBA,
3HAYEHUE BIIPUPOJIE UTIPUME- HEHUE.
KpemHueBbIie KUCIOTBI X NXCOJIH.

I'mpponus cunukaTtoB. CUIMKaTHBIE
MHUHEpaJIbl — OCHOBA 36MHOM KOPBI.
JlaGopaTopHslii onbIT 8. McnbiTanue
pacTBOpa CHJIMKAaTa HaTPUsI UHAUKATOPOM.
JlaGopaTopHbIii onbIT 9. O3HAKOMIIEHHUE C

XUMHUYECKHE CBOMCTBA COETUHEHU KPEMHHUSL.
CpaBHMBATh CTPOCHHE U CBOWCTBA YIIIEKUCIIOTO
ra3a u okcuja kpemuus (IV).ConocraBnsare
XUMHUYECKHE CBOMCTBA COCAMHEHUN KPEMHUS C
obnactsimu npumeHeHwus. FiccnenoBath
CBOMCTBA M3y4aeMbIX BELIECTB.

Habmto1aTs monuchBaTh CAaMOCTOSITENTEHO
MPOBOAMMBIE OTIBITEL. Habmo1aTh XUMHUYECKHE




o0Opa3iaMu IPUPOTHBIX CUITUKATOB.

PEaKIUU ¥ OMUCHIBATH UX C MIOMOIIBIO
POJHOTO s3bIKa U s3bIKa XUMUU. CoOI0AaTh
npaBujia U IpueMbl 6€301acHOM pabOTHI.

29 Ob6o6maromee Pemenue 3a1a4 1 BBINIOJIHEHUE CocraBisaTh CpaBHUTEIbHBIE K 00001Iat0IINE
[IOBTOPEHUE I10 YIPaXHEHUH, TO3BOJISIFOIINX cxeMbl.IIpoBoAUTE pacueThl 10 XUMUYECKUM
TEME CHCTEMATU3HPOBATh U 0000IIUTD (dopMysiaM ¥ ypaBHEHUSIM peakLuil.
«Hemeranne» HOJIy4YEHHbIE 3HAHUSI [10 TEME OcymecTBIATh O3HABATENBHYIO PeIIEKCHIO B
«Hewmeranb» OTHOLIEHUH COOCTBEHHBIX IOCTHKCHHUN B
MpolIecce pelieHusl yueOHbIX U
MO3HABaTENbHbIX 3a/]1a4
30 KouTtpoJubHas Kontpons 3Hanuit no reme «Hemeramisn OcymiecTBISITh MO3HABATEIBHYIO PE(ICKCHIO B
padora Ne 1 o OTHOIICHUH COOCTBEHHBIX JOCTUXKECHUM B
TEME IIPOLIECCE PEIICHUs] YUEOHBIX U
«Hemerannei» MO3HABaTENIbHBIX 3a/1a4
TEMA 2. 1 CaoiicTBa 1 OO61uit 0030p 37€MEHTOB-METAIJIOB. OOBSICHATE 3aBUCHMOCTb CBOHCTB METALIOB OT | 57 8
OBIIME METO/bI CrpoeHnue u CBOMCTBA NPOCTHIX BEIIECTB- UX CTPOEHHUs. XapaKTepu30BaTh o0IIHe
CBOUCTBA MOJTy4EHUs METaJIOB. DJIEKTPOXUMUYECKUH PSIJT XMUMHYECKHE CBOMCTBA METAJIOB KaK
METAJLITO METaJlIOB. HaIpPsDKEHUH METaJIoB. MeTalndeckue BOCCTAHOBHTEIICH Ha OCHOBE CTPOCHMSI NX aTOMOB
B (2) KpUCTaJIIM4ecKkue pemerku. [loryuenue u Y TIOJIOXKEHUS B DJIEKTPOXUMHUYECKOM Py
IIPUMEHEHHUE METAILJIOB. HanpspkeHni Metaios.[IporaosuposaTts
Hdemoncrpanun. Koyneknus MeTamios. CBOMCTBaHEU3YUCHHBIX JIEMEHTOB U UX
Komnexkuyst MuHEpasioB u pyx COCIMHEHUI Ha OCHOBE 3HAHNI O
IleproueckoM 3aKoHe. XapaKTepu30BaTh
CHOCOOBI IIOJTy4EHUS METAJUIOB U3 Py U
MuHepasioB. Habmoaare 1 onuchIBaTh
JEMOHCTPUPYEMBbIE KOJUIEKIIUH
2 CrunaBbl CrutaBbl. XapakTepucTukaHanboJee XapakTepu3oBaTh 0COOEHHOCTH
U3BECTHBIX CILIABOB. CIU1aBOB. XapaKTepu30BaTh HanboJee
Hemoncrpanun. Koutekuus u3BecTHbIE cIiiaBbl. HabmonaTh M onucsIBaTh
«Kene3o u ero cruiaBb» JEMOHCTPUPYEMBIE KOJIIEKIIUU
TEMA 3. 1 O6H.[aﬂ ]_LICHO‘{HLIC METAaJUIbI. O6]_ua;{ XapaKTepI/I3OBaTL 06HII/Ie CBOICTBa IICJIOYHBIX 5,7,6,8
METAJLIBI XapaKTepUCTHUKA XapaKTEePUCTHUKA DJIEMEHTOB IJIaBHON MeTannoB. OOBSCHSTh 3aBUCHMOCTb CBOHCTB
TJIABHBIX IICJIOYHBIX NOJATPYIIIIBI I Ipynnbl. CBoiicTBa HICJIOYHBIX MCTAJIJIOB OT CTPOCHU . O60061aTh
NOArPYIIII METaJIOB LICJIOYHBIX MeTauioB. Pacnio3HaBanue 3HAHMS U JICJIaTh BBIBOABI 0 3AKOHOMCPHOCTAX
(12) J.LO.Ne 10 KaTUOHOB JINTHUS, HATPHS M KaJIHS. U3MEHEHHUN CBOMCTB IIEJIOYHBIX METAJLIOB.

I[eMOHCTpaIII/IH. OKpaI_HI/IBaHI/Ie IIJ1aMCHHA
COJIsIMU IICITOYHBIX MCTAJIJIOB.

HpOFHOSHpOBaTL CBOMCTBaA HCHU3YYCHHBIX
3JIEMEHTOB M HMX COCIMHEHHM Ha OCHOBE




JlaGopaTopHslii onbiT 10.
OxpalvBaHue JIAMEHU COEAMHEHUIMU
LIEJIOYHBIX METAIIJIOB.

3HaHu# o [lepuoguueckom 3akoHe.OObICHATH
B3aMMOCBSI3M  MEXIYy  HaXOXXJIEHHUEM B
Opupoje,  CBOMCTBaMH,  OHOJOTHYECKOU
POJIBIO M 00JaCTAMU TPUMEHEHHS N3y4aeMbIX
BemiecTB. M nenTuduumposars I1€JI0YHbIE
METAJLJIBI 110 LIBETY IUIAMEHU UX COJIEH.

Harpuit n Harpuii n xanuii — npeacraBuTenu OOBACHATH 3aBUCUMOCTb CBOICTB HATPUS U
kamit.JI.O LIEJIOYHBIX METAUIOB. XapaKTepHbIE KaJIus OT UX CTPOCHUS. XapaKTepU30BaTh
Nell peaKUuy HATPUA U KaJIKSL. BAKHEWILINE XMMUYECKHE CBOMCTBA HATPUS
[TonyueHue 1meI0UYHbIX METAIIJIOB. u Kanusa.CpaBHUBAaTh CBOMCTBA HATPHS U KaJUs.
Oxcupl U NEPOKCUIBI HATPUS U KaJusl. OOBSCHATD B3aUMOCBSI3U MEXTy
Conu HaTpusl, Kanus, UX 3HaYCHHUE B HaX0XJEHWEM B TPUPOJE, CBOICTBaMH,
MIPUPO/IE. OMOJIOTMYECKOW posbl0 W 00JacTsIMu
JdemoHcTpauuu. Bzanmoneictsrue HaTpus IIPUMEHEHUS] HATPUsL U KaJIUsL.
¢ Bogoi. JlabopaTtopuslii onbiT 11. XapaKkTepu30BaTh MPOMBIILICHHBIE U
O3HakoMJIEHHE C MUHEPATIAMH 1 71ab0paTOpPHBIE CITOCOOBI MOTYyIEHUST HATPHSI.
BAYKHEHIIMMH COETMHEHUSMU IIETTOYHBIX HabmronaTh 1eMOHCTpUpYyeMBbIe U
MeTaJlJIOB CaMOCTOSITENBLHO MPOBOANUMBIE OMBITHI.
CoeHeHus! Coenunenus HaTpus U Kanus. Conmn XapakTepru30BaTh BAXKHEUIIINE XUMUYECKUE
HATPUS U HAaTpHsl, KaJlus, UX 3HAYCHHUE B KU3HU CBOMCTBA COCIMHEHUI HATPHUS U KaJIHSL.
KAUTHSL. yenoseka. Cona v ekuil HaTp— XapakTepu30BaTh COY U €IKHI1 HATp KaK
JLO.Ne12 BAYKHEHIIINE COCAMHECHUS HATPHUS. BaKHEHILINE COCTUHEHUS HATPUSL.
JlabGopaTopubiii onbIT 12. CBoiicTBa OOBACHATH B3aUMOCBSI3U MEKTY
COCIMHEHUH LIEI0YHbIX METAJNIOB HaXO0XJICHUEM B IIPUPOJIE, CBOWCTBAMHU,
OMOJIOTNYECKOH POJIBIO COEAMHEHUI HaTpus
1 Kajusl.
Oowas OO11ast XapaKTepUCTHUKA JIEMEHTOB XapakTepu3oBaTh 00IIME CBOWCTBA JIEMEHTOB
XapaKTepUCTUK | ryaBHOM noarpynnsl II rpynner. bepummi, riaBHoM noarpynmnsl |l rpynmsl. O0bAcHAT
a  DIEMEHTOB | MarHui, IEJI0YHO3EMENIBHBIE METAILIbL. 3aBUCUMOCTb CBOWCTB JIEMEHTOB TJIaBHOU
IJIaBHOM AMOOTEpHOCTb OKCHJIA M THAPOKCHA noarpynnst Il rpynmnst ot ctpoenusi. O6001maTh
noarpynnsl |l | Gepminus.Oxpacka miiaMeHu COISIMU 3HAHMSI U 1€1aTh BBIBOJIBI O 3aKOHOMEPHOCTAX
rpynnel.  JILO | 1meno4Ho3eMeNnbHBIX METAIIIOB. W3MEHEHUH CBOMCTB JIEMEHTOB IJIaBHOM
Nel3 JdemoncTpanun. OkpammBaHue MIaMEHU noarpymnnsl Il rpynmnel.IIporaosuposars

COJIIMHU IIEJIOYHO3EMENBHBIX METAJIJIOB.
JlaGopaTopHslii onbiT 13. Oxpacka
IJIaMEHH COEIMHEHUSIMU
LIEJI0YHO3EMEIIbHBIX METAIIJIOB

CBOMCTBaHEU3YUECHHBIX 2JIEMEHTOB U UX
COCIUHEHNM Ha OCHOBE 3HAHU O
IleproauueckoM 3aKOHE.




Maruuii u ero
COeqUHEHUS.

JL.O. Nel4

Marnwuit, ero o01iasi XapakTepUCTHKA Ha
OCHOBeE 110J10keHMs B [Ieproauaeckoit
CHUCTEMEDIIEMEHTOB

. . Menneneesa u CTpOCHUS aTOMOB.
[Tonyuenue, GU3NIECKUEC K XUMUICCKHEC
CBOMCTBA, IPUMEHEHUE MArHus 1 €T0
coenuHeHuii. Coay Mardus, UX 3HaUYCHUEC B
MPUPOJIE U )KU3HU YEIIOBEKA.
Jlaboparopuslii onbiT 14. CBOlicTBa
Mar"us U €ro COeIMHEHUI

OOBSACHATH 3aBUCHMOCTb CBOMCTB MarHus OT €ro
CTPOCHHSL.

XapakTepru3oBaTh BaXKHEHIIHE (hU3HUECKUe
Y XMMUYECKHE CBOMCTBA MarHusi M €ro
coeauHeHu. COMOCTABIATH XUMHUYECKUE
CBOMCTBA MarHus 1 €ro COeIMHEHU N

¢ obnactsimu npumenenus. MccnenoBath
CBOMCTBA M3y4aeMbIX BEIIECTB.

CobmroaTh paBuIIa U MPUEMbI Oe3011acHON
paboTHI C XUMUYECKUMHU BEIIECTBAMU U
71a00paTOPHBIM OTIHITOM

Kanpimii u ero

Kanbumii, ero oOrast xapakTepucTuka Ha

XapakTepru3oBaTh BaKHEHITHE (PU3HUECKHUE U

COCMHCHMUS. OCHOBeE TIoJIoKeHus B [leproamueckoit XAMHUYECKHE CBOMCTBA KAJIBIIUA U €r0
JI.O. Nel5 cuctemesnemenToB JI. 1. Menneneesa u coenrHeHn. OOBICHATH 3aBUCHMOCTH CBOMCTB
cTtpoenus atToMoB. [losryuenue, KaJIbIHsI OT €0 cTpoeHust. COmoCTaBIATh
(hr3MYeCKen XUMUYECKHE CBOMCTBA, XUMHUYECKHAE CBOMCTBA KaJbIIUI U €TI0
MIPUMEHEHHE KaJIBbIUs U €70 COCTUHEHUM. COEMHEHUH C 001acTsIMU TPUMEHEHUSI.
Coun KanpLysl, UX 3HAYEHHUE B IPUPOJIE U UccnenoBaTh CBOMCTBA M3y4aeMbIX BEILIECTB.
JKW3HU YenoBeka. JleMoHcTpanum. HabGmronate feMoHCTpUpyeMbIe U
BsanMonelicTBie KalbIus ¢ BOJIOM. CaMOCTOSTEIbHO MPOBOAUMBIE OTIBITHI.
JlaGopaTopubiii onbIT 15. CBoiicTBa
COEIUHEHNN KAJIBIIUI
KecTtkocth JKecTKkoCTh BOIBI M CIIOCOOEI €€ XapakTepu30BaTh BUIBI JKECTKOCTU BOJIBI.
BOJIBI U yCTpaHEHHs. XapakTepu30BaTh CIIOCOOBI yCTPaHEHUS
CIocoObI ee JladopaTopHbIii onbIT 16. ’KECTKOCTH BO1bI. HaOIr01aTh M ONIUCHIBATH
YCTpaHCHHS. ’KecTkocTh BOBI CaMOCTOSITEIHHO MPOBOIUMBIC OTIBITHI.
JI.O.Nel16 HabGmronaTh XUMUYECKUE PEAKIIUH U
OIIMCBIBATh UX C IMIOMOIIBIO POJTHOTO S3bIKA H
si3bIka XuMuu. CoOJIF01aTh MpaBwiia U
npueMbl 0€30MmacHON pabOThI C XUMHUYECKUMU
BEIIECTBaMU U Ja00PATOPHBIM OMBITOM
Ip.pNe 4 « [IpakTuyeckas padora Ne 4 « Onpenenenue u HabmronaTh XuMHUYECKUE pEaKkIIii U OMUCHIBATD
Onpenenenue U | yCTpaHEHHE BPEMEHHOM KECTKOCTH BOJBD». HIX C TIOMOIIBIO POJIHOTO SI3BIKA M SI36IKA XHMHHL.
yCTpaHCHHC CobmroaTh npaBuiia U IpUEeMbl 0e301acHON
BPEMEHHON paboThl C XUMUYECKUMH BEIIECTBAMHU
JKECTKOCTH

BOJAbBD».

J'Ia60paTOpHBIM OIIBITOM




9 AnmtoMuHuii — | AmoMuHMNA. PacnipocTpaHeHHOCTD B OOBACHATH 3aBUCUMOCTb CBOMCTB aJIFOMUHUS OT
XUMUYECKUN npupoje, GU3nYecKne U XUMHUIe- CKHe €ro CTpocHUs XapaKTepU30BaTh BAXKHEUIIINE
3JIEMEHT U CBOICTBA (OTHOIIIEHHE K KUCIOPOY, du3nUecKue U XMMUYECKHE CBOMCTBA
MpOCTOE rajoreHam, pacTBOpaM KUCJIOT U LIEJIOYEH, amroMunusi. COmoCTaBlIATh XUMUYECKUE
BELIECTBO. airomotep musi). [Ipon3BOCTBO ATFOMUHUS. | CBOHCTBA AIFOMHUHUS C 00JIACTAMU TPUMCHCHUS.
JLO. No 17 [IpumeHeHne IOMIHHA JdeMoncTpanuu. | XapakTepHU30BaTh MPOMBIIICHHBIA cnoc96

Komnexkuus Amromununii». [lmasnenune MOJTy4eHHs antoMuHus MccnegoBare cBoCTBa

amoMuHUs. B3auMoeiicTBrue amtoMuHus co | m3ydaemsix BemectB. HabmonaTh

IETO0YBI0. AJIFOMOTEPMHUS. JIEMOHCTPUPYEMBIE U CAMOCTOSITETLHO

JlaGopatopublii onbiT 17. CBolicTBa MPOBOIUMBIE OTIBITEI. HabmonaTe XuMudeckre

ATIOMUHHUS PEAKIHUH ¥ OMUCHIBATH UX C MOMOIIBIO POJIHOTO
SI3bIKA U SI3bIKA XUMUM.

10 Coennnenus AMbOTEpHOCTH OKCHIa U THAPOKCUIA XapakTepru30BaTh BAKHEHIIINE XUMUYECKHE
ATFOMUHUS. amoMuHus. Conu amfOMUHMS. CBOICTBA COEAMHEHUI ATTFOMUHMUSL.

JI.O.Nel8 [TosHOE paznoxeHune BOAOU CoJieit OOBICHATD B3aUMOCBSI3U MEKTY

QIIOMHUHHUS CO CIa0BIMU JByXOCHOBHBIMH HaX0KJICHUEM B IPUPOJIE, CBOMCTBAMH,
KHCJIOTaMH. AJTFOMUHATHI B TBEPJIOM BUJC U | OMOJIOTHYECKOU POJIBIO COCTMHEHUMA

B pactBope. KommuiekcHbie coeTuHEHus amtoMuHMS. CONIOCTABIAT XUMHYECKUE
amoMmuHus. Jlaboparopubiid onbiT 18. CBOMCTBA COCAMHEHUN AITFOMUHUS
CBoiCTBa COEIMHEHNI ATFOMUHUS ¢ 00J1acTAMH PUMEHEHHS.

11 | Pemenue 3agay u | BolnonHeHue ynpaxHEeHUN Ha COCTaBICHUE CocTaBisITh YpaBHEHUS PEAKLIUA, C TOMOILBIO
BBITIOJTHEHUE YPaBHEHUH peakLHii, COOTBETCTBYIOIINX KOTOPBIX MOKHO OCYIECTBUTD LIETIOUYKU
YIPA)KHEHUI 3a/IaHHBIM LIETI0YKaM MPEBpaIICHUH, 10 npeBpalieHui BemecTB. OCynecTBIATh

10 TEME TeMe «MeTalibl IJIaBHBIX OArPYIII. pacyeTsl 10 XUMUYECKUM YPABHEHUSIM.
«Mertaibl Pewrenne pacueTHsIx 3a1a4 10 Hcnonp30BaTh anropuTMBbl IPU PELLIEHUH 3a7a4
TJIaBHBIX XUMHYECKUM POpMyJIaM U YpaBHEHUSAM

MOATPYIII

12 Hp.p No §. HpaKTI/ILIeCKaﬂ pa60Ta Ne 5. HpOBOI[I/ITBXI/IMI/ILIeCKI/IﬁSKCHepI/IMeHT 110
Pemenne Pemrenne skcnepuMeHTANIBHBIX 3a4a4 110 HICHTHpUKALHH BOLIECTH € TOMOTHEIO .
SKCTIEPHMEHTAT | 1o o MeTaminn KaueCTBEHHBIX PEAKIUH, OJYUEHUIO COJIeH
BHBIX 33124 I10 METaJUIOB IJIaBHBIX MOArpyni. JlenaTs BHIBOIbI
teme«MeTauIbl M0 pe3ybTaTaM MPOBEJCHHBIX XMMUUECKUX
» OIIBITOB.

TEMA 4. 1 OO6mas xapakre OO111ast XapaKTepUCTUKA IEPEXOAHBIX Xapaktepu3oBaTh 00IIe CBOWCTBA IEPEXOIHBIX | 5,6,7,8
METAJLJIbI MeTaioB. OOBSICHITH 3aBUCUMOCTD CBOMCTB

PUCTHKA

MetaioB [V rpymm.




INOBOYHbI MePEXOHBIX OCOOGEHHOCTH CTPOCHUS aTOMOB NEePEeX0HBIX METAJUIOB OT cTpoeHust. O0001maTh
X METAJUIOB NepexoaHbIX MeTamioB. O0mue 3HAHMSI U JIENIaTh BBIBOJIbI 0 3aKOHOMEPHOCTAX
noareyn (u3HUecKre U XUMUYECKHE CBOICTBA. VW3MEHEHUI CBOMCTB NEPEXOIHBIX METAJLIIOB.
IT (16) [IpumeHeHne MeTaIoB
Xpom Xpom. dusnyeckrue cBOWCTBA XpoMma. OOBACHATH 3aBUCUMOCTb CBOICTB XpOMa OT €ro
XUMHYECKUE CBOMCTBA XpoMa (OTHOIIEHUE | CTpoeHus. XapaKTepu30BaTh BaXKHEHUIINE
K BOJSIHOMY I1apy, KUCIOPOY, XJIOpY, duznyecKue U XMMHYECKHE CBOIICTBA
pactBopaM kucior). [lonydenue u xpoma.ConocTaBiasiTh XMMUYECKHE CBOWCTBA
npuMeHeHue xpoma./leMoncTpanum. XpoMa ¢ 00J1aCTIMU TPUMEHEHUSL.
B3anmopelictBre XxpoMa ¢ COJISTHOM
KHCJIOTOM 0€3 J0CTyIa Bo3ayxa
CoenuHenus Coenunenus xpoma. M3meHeHue XapakTepru30BaTh BAKHEHIIINE XUMUYECKHE
XpoMa. OKHCITUTEJIbHO-BOCCTAHOBUTENBHBIX U CBOICTBA COETMHEHUH XpOoMa.
3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB OKCH/IOB U YcTanaBnuBaTh 3aBUCUMOCTb MEX]Ty KUCIIOTHO-
KHCIJIOTHO- TUAPOKCUIOB XpOMa C POCTOM CTEIIEHU OCHOBHBIMH CBOWCTBaMM OKCHJIOB U TUJIPOKCHIOB
OCHOBHBIX OKHuCIIeHU. AM(pOTepHbIE CBOMCTBA OKCHJIA | XpOMa M 3HAYEHHUEM CTETIEHU OKUCIICHUS.
U OKUCIIUTENBHO- ¥ runapokcuaa xpoma (I1I). Oxucnenue Xapaxrepu3oBaTb aM(OoTepHbIE CBONCTBAOKCH 1A
BoccTaHoBHTENBY cotielt xpoma (I1I) B xpomaTsl. B3anmubie uruapokcuaa xpoma (111).
BIX CBOMCTB OT IIEPEXO0Ibl XPOMATOB M TUXPOMATOB. OmnuceiBaTh B3aMMHBIE NIEPEXO/II XPOMATOB U
CTEIIEHU XpOoMaTsl ¥ JUXPOMATBI KaK OKMCIIUTEIH. nuxpomaroB. MccnenoBars cBOMCTBa
OKHUCJICHUSA HemoncTpaumnu. OcaxaeHue ruipoKcuaa n3yJaeMbIX BemiecTB. Habmonars
metaa. JI.O. xpoma (III) u okucnenue ero nepoKCUIOM JIEMOHCTPUPYEMBIE€ U CAMOCTOSTEIBHO
Nel9,20 BOJIopoia. Pa3znoxkenue nuxpomara MTPOBOJVIMBIE OTIBITHI.

aMMmoHus JlabopaTopHblii onbIT 19.
CBoiicTBa 0JIOBa, CBHHIIA U HX
coeauHeHui. JlaboparopHslii onbIT 20.
CBolicTBa COEAMHEHUI XpoMa

Maprasnen. JI.O
Ne21

Mapraner — ¢puznyecKue 1 XUMUIECKHE
CBOMCTBA (OTHOIIEHHUE K KHCIOPOAY, XJIOPY,
pactBopam Kuciot). [lonyuenue u
npuMeHeHue Mapradua. OKcuJ Mapraiua
(IV) kak OKMCTTUTEINb U KaTalnu3aTop.
[IepmaHranar kanus Kak OKUCIUTENb.
JdemoncTpaumnu. PasznoxeHnue nepokcuja
BOJIOPOJIA TIOJ IEMCTBUEM JTHUOKCHIA
Mmapranua./ladoparopusrii onsit 21.
CBoiicTBa Maprasiia v €ro COeJMHEHU I

XapakTepu3oBaTh BaKHEHIINE (GU3HUECKUE ’
XUMUYECKHE CBOMCTBAMapraHla v €ro
coenuHeHu. OOBSICHATH3aBUCUMOCTD
CBOWCTB MapraHia oT €ro CTpPOCHUs.
ConocraBisTh XUMHYECKUE CBOMCTBa
MapraHila ¥ ero COeauHEeHui c o0racTIMH
IIpUMEHEHNS. XapaKTepru30BaTh OKCH]I
maprania (IV) kak  oxkucnurenb u
KaTaJu3arop, II€pPMAHraHar Kalaus Kak
okucnurens.Mccnenosarsb CBONCTBA
M3y4aeMbIX BELIECTB.




Keneso kak| JKeme3o. HaxoxneHume B  npupoze. XapakTepu30BaTh KeJIe30 KaK XUMUYECKUI
XUMHYECKUH 3HaueHue  JKeje3a Uil OpraHu3Ma AJIEMEHT.
EmzlgeHT‘ J1.0 ‘-IGJI;B cKa. . 2 U OOBACHATH B3aUMOCBSI3U MEX/ly HaXOXKJICHUEM
o v )
Ne JIa00opaTOpHLIA  OIILIT - VISYMCHHUC | 5 puposie, cBOMCTBAME 1 GHOJIOTHYECKOI
MIHCPAJIOB JKejIesa poublo xene3a. MccmenoBaTs cBOiiCTBA
u3ydaeMbix BeulecTB. Habmtonats nonuceiBaTh
CaMOCTOSITEJIBHO MPOBOIUMBIE OIIBITHI.
Kenezo — ®du3nyecKue CBOMCTBA XKelle3a. XapakTepru30BaTh XKEJIE30 KaK IIPOCToe
MpOCTOE XUMHYECKUE CBOMCTBA kKeme3a Be1ecTBO.OOBSICHATH 3aBUCUMOCTD CBOWCTB

BelecTtBo. JI.O
Ne23

(B3auMoeNCTBHE C KUCIOPOJIOM,

XJIOPOM, CEpOH, yriaeM, BOJIOH,

KHCJIOTaMH, pacTBOpaMHu coJieit). CrutaBsl
xkenesa ¢ yraepoaom.llonyduenue u
npuMeHeHue xenesza. Kopposus xenesa

M CIIOCOOBI 3allIUTHI JKEJIE3HBIX U3IEITHIA

OT KOPPO3HH.

Hdemoncrpauun. Koyuiekuus

«Kene3o u ero cnsasb». JIabopaTopHbIii
onbIT 23. CBONiCTBA Xene3a

JKeJie3a OT ero CTPOSHUSL.
XapakTepu3oBaTh BaKHEHITNE HU3UIECKUE U
XUMUYECKHE CBOMCTBA JKeJie3a, CIIOCOObI €T0
nosrydeHusi. COnoCTaBIsITh XUMUYECKHUE CBOWCTBA
JKeJe3a ¢ 001acTIMHU IPUMEHEHUSI.
XapakTepu30BaTh MPOIECC KOPPO3UH Keje3a U
CIoCOOBI 3aITUTHI XKeJIe3a OT KOPPO3HUH.
UccnenoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.

Cobmronath npaBuia " MIPHEMBI
Oe3omacHOi  pabOTBI C  XUMHYECKUMU
BEIIECTBAMHU.

CoennHeHns
)Kenesa

Coenunnenus xene3a. CpaBHEeHHE
KHCJIOTHO-OCHOBHBIX M OKUCIIUTEIILHO-
BOCCTAHOBUTEIIBHBIX CBOMCTB I'MIPOKCHIA
xenesa (1) u ruapoxceuna sxenesa (I11I).
Comu xenesa (1) u xxenesa (I11). MeTobr
nepeBofa coJeit xxenesa (1) B conm xxenesa
(IIT) m o6partHo. [TotHOE pasnokeHHe
BOJI0# coueit sxenesa (I1I) co cimadbimu
JIByXOCHOBHBIMH KHCJIOTaMHU.
OKUCIIUTENIbHBIC CBOWCTBA COCIMHEHHIA
xenesa (I11) B peakumsx ¢
BOCCTaHOBUTEISIMH (MOIUTIOM,
CEepoBOAOPOIOM UMeAbI0). [{nanuaHbIe
KOMIUIEKCHI kene3a. KauecTBeHHbIE
peakiuu Ha HOHBI xene3a (I1) u

(11). IemoncTpanun. OcaxacHue
ruapokcuaa xkenesa (1) u okucnenue ero
Ha BO3JIyXe

XapakTepru30BaTh BAXKHEUIIINE XUMUYECKUE
CBOMCTBa COEIMHEHU JKeme3a.

CpaBHuBath KHUCJIOTHO-OCHOBHBIE u
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ CBOICTBA
ruapokcua xenesa (1) u rugpokcuma xenesa
(IIT). ComocTaBisTh XHUMHUYECKHE CBOWCTBA
coeMHEHU xKenesza c obnactsmMu
MPUMEHEHUS. Xapaktepu3oBaTb METO/IbI
nepeBosa coineit xeneza (II) B comm xenesza
(IIT) m obpaTHO. Habmronats neMoHCTpUpyemble
onbITel. Habmogath XMMHYECKHE pEeaKIuu U
ONMCBIBAaTh UX C MOMOILBIO POAHOTO SA3bIKA U
A3bIKa XUMUHU




8 Mens. J1.O Menb. HaxoxieHue B mpupoe. OOBICHATH 3aBUCHMOCTE CBOICTB MEIU OT €€
Ne24 buonornueckas posns. Gusnyeckue u CTpOEHM. XapaKTEPU30BaTh BAKHEUIIINE
XMMHYECKHE CBOMCTBA MEIU ¢du3nUecKkre 1 XMMHYECKHE CBOMCTBA MU U €€
(B3aMMOICUCTBHE C KUCIOPOJIOM, XJIOPOM, coearHeHU . ConoCTaBIsITh XUMHUUECKHE
CepoM, KUCIIOTAMHU-OKHUC- JIUTEIISIMH, CBOMCTBA MEJH U €€ COCTMHEHUN
xnopugom xenesa (I11)). [lonyuenue u ¢ 00yacTsAMH MPUMEHEHUsI. XapaKTepru30BaTh
npuMeHenne Mmeau. OKCU1 U TUIPOKCU HPOMBIIITIEHHbIE CLIOCOOBI TIOJYYEHUS MEJIH.
meau (II). Conu meau (I1). Mennbiit HcenenoBaTh CBOMCTBA N3Y4aeMbIX BEIIECTB.
kynopoc.AMmuakatel meau (I) u menu Habuto1aTh v onuceIBaTh CAMOCTOSI TEIIBHO
(I1). Monyuenue oxcuaa meu (1) MIPOBOIUMBIE OTIBITHI.
BOCcTaHOBJIEHUEM ruapokcuaa menu (11) HabumtoiaTe xuMHuueckre peakiiuu u
rioko30i. [lomydyenue xinopuaa 1 MoJuAa | OMUCHIBATH UX C IOMOIIBIO POJAHOTO S3bIKA U
menu (I).JladopaTopHblii onbIT 24. SI3bIKA XUMUH.
CaoiicTBa Me/H, €€ CIJIaBOB U COEIUHEHUH
9 IIp.p Ne 6. IIpakTHyeckas padora Ne 6. IIpoBOANTHE XUMHUYECKHUI SKCIIEPUMEHT 110
«Pemenue «Pemenue skcriepuMHETaIbHBIX 3314 110 TIOIyHCHUIO 3aIaHHBIX BEIICCTB.
OKCMIEPUMHETANL | 1oyie ([eneTHuECKas CBA3b MEKIY HabmronaTh MonuceBaTh CAMOCTOATEIBHO
bHBIX 33]1a4 110 KITACCAMH HEOPTaHHUECKIX COCTIHCHIID MIPOBOJAMMBIE OTIBITHI C TIOMOIIIbIO POJIHOTO
TeMe A3bIKA U A3bIKa XMMUU.J{eraTh BEIBOIBI 10
«['enernueckas pe3yabTaTaM MpPOBEACHHBIX XUMUYECKHX
CBSI3b MEXKIY OTIBITOB.
KJlaccaMmu
HEOpraHUYecKu
X COEIUHEHUI
10 Cepebpo Cepebpo. duznyeckrue 1 XAMUYECKHE OOBACHATH 3aBUCUMOCTH CBOWCTB cepedpa OT ero
CBOICTBa (B3aMO/ICHCTBHE C CcTpoeHuUsl. XapaKTepru30BaTh BAXKHEUIIINE
CEpOBOJOPOOM BIIPUCYTCTBUU KUCIOPOa, | U3NYECKUE U XUMUYECKHE CBOWCTBA cepedpa u
KHUCIOTaMU-OKUCIUTENIMU ). OcaxaeHne €ro COeIMHEHU.
okcuzaacepedpa npu AeWCTBUM IIEIOYU Ha CornocTaBnaTh XUMUYECKUE CBOMCTBacepeOpau
conu cepedpa. AMMHaKaThl cepedpa Kak €roCOeIMHEHM ¢ 00IacTSIMU IPUMEHEHUSI.
okucnutenu. KauecTBeHHas peakuus Ha HabmronaTh 1 0MUCHIBATh IEMOHCTPUPYEMbBIE
noHsl cepeOpa. [Ipumenenue OTIBITHI
cepebpa./lemoncTpanuu. Beiienenue
cepebpa 13 ero coJiel ieiicTBreM Meu
11 30510TO 3onoro. du3nueckue M XUMHYECKHUE OOBACHATH 3aBUCUMOCTb CBOMCTB 30JI0Ta OT €T0

CBOWCTBa (B3aMMOJICHCTBHE C XJIOPOM,
«LIApCKOU BOJKOI»).
30J10TOXJIOPOBOAOPOAHAS KHCJIOTA.

CTpOEHHUsl. XapaKTepHU30BaTh BAKHEUILINE
dbuznyecKue U XUMHYECKHE CBOMCTBA 30J10TA U
€r0 COSTUHEHNH.




I'mapokcun 3osota (I11). Kommekchbr
3010Ta. CriocoObl BBIICICHHS 30JI0Ta U3
30JIOTOHOCHOM Tmopoasl. [Ipumenenue
30JI0Ta

CornocTaBisiTh XMMHUYECKHE CBOMCTBA 30JI0TA C
001acTAMU IPUMEHEHNUS. XapaKTepUu30BaTh
CHOCOOBI BEIICTIEHHUS 30JI0TA U3 30JI0TOHOCHOM
MOPO/IBI

12 Muuk. JI.O. Iuak. Ou3nyecKne U XUMUYECKUE OOBSCHATH 3aBUCHMOCTE CBOMCTB IIMHKA OT €T0
Ne25§ CBOMCTBa (B3aUMO/ICICTBHE C raJIOT€HaMH, CTpOeHMs. XapaKTEpPU30BaTh BAKHEHUIINE
KHCJIOPOJIOM, CEPOIi, BOJIOW, pACTBOPAMH bu3HYEeCKUe U XUMUYECKHUE CBOMCTBA IIMHKA U €TO
KHUCIIOT | mmienoueit). [lonyuenne u COCIMHECHU M.
pUMCHEHHE IMHKA. AM(OTEPHOCTH XapakTepru30BaTh CIOCOOBI MOTYyYEHUS [IUHKA.
OKCH/JIa U THAPOKCH 1A [TUHKA. Baxueime ComnocTaBiaTh XUMUYECKUE CBOMCTBA IIMHKA
cosi iuHKa. JlabopaTopHblii onbIT 25. U €ro COeMHEHUH C 00IacTSIMU TPUMEHEHUSI.
CBoJiCTBa IIMHKA U €0 COSIUHEHUN HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB
1 Pemenue 3agau BrinosHeHue ynpakHEHUIA IO TEME CocTaBysITh YpaBHEHUS PEAKIIUMA, C TOMOIIBIO
3 Y BBITIOJTHCHUE «Metabl MOGOYHBIX MOATPYIIT, HA KOTOPBIX MOYKHO OCYIIECTBHUTH IIETIOYKH
YIOPAKHEHUI COCTaBJICHUE YPaBHEHUU PEaKIIMii, npeBpalieHni BemecTs. OCynecTBIATh
I10 TCMC COOTBETCTBYIOIIUX 3a/TaHHBIM LCTIOYKaAM PacyeThl IO XMMHUYECCKUM YPaBHCHUSIM.
«Mertais npeBpaieHuil. Pemenne pacueTHIX 3a1a4 Hcnonp30BaTh anrOpuTMBI PU PEIICHUH
MOOOYHBIX 0 XUMUYECKUM (OpMyJIaM U ypaBHEHHSIM 3a1a4
MO PYIII»
[IpoBOANTH XUMUYECKHUM SKCIIEPUMEHT IO
14 | mp.pNe7. « [TpakTuueckast padora Ne 7. « POBOZ p
OIPENIETIEHUIO KAYECTBEHHOTO COCTAaBa
KauectBenHsle KauecTBeHHbIe peakuyu Ha
xyopuaau cyiabgpara xenesa (I11),
peakuuu Ha HEOPraHWYECKHUE BEIIECTBA HOHBI)
UACHTU(DUKAIIME HOHOB METaJNIOB TOOOYHBIX
HEOPraHUYECKHe
MOATPYIII C HOMOIIBIO KAYECTBEHHBIX
BEILIECTBA UOHBI» .
peaKLuii.
[Jenats BBIBOJBI IO pe3ysibTaTaM MPOBEACHHBIX
XUMUYECKUX OIBITOB
1 O6o06maromiee Pewienue 3aa4 v BBINIOJIHEHHE CocraBisaTh CpaBHUTEIbHBIE K 0000IIIatOIIe
5 MIOBTOPEHUE 110 YOPAKHEHU, TI03BOJISIFOLINX cxeMbl. [IpoBOANTH pacueThl 10 XUMUUYECKUM
TEMe CHCTEMATU3UPOBATh U 000OIIUTD dbopMynam 1 ypaBHEHUSIM pEaKIUi.
«Mertanmnb» MOJIy4€HHbIEC 3HAHUS 110 TEME
«MeTamabny
16 KountpoJsbHas Kontponbs3Hnanuiinoteme «MeTtamib» OcymIecTBISTh MO3HABATETBHYIO Pe(ICKCHIO B
padora Ne 2 o OTHOILIEHUH COOCTBEH- HBIX JOCTHUKCHHIA B
TeMe MPOIIEeCCe pelIeHHs YUeOHBIX U MIO3HABATEIh-
«Mertannb» HBIX 3a/1a4




PA3JIEJ 2

Snpo aroma. Crpoenne atoma. Hykmuapl. M30Tomsbl. O0001AaTh NOHATHS KSIPOY,
Teoperu4eck Snepuslie TuIBl pajiiOaKTUBHOTO PacIaa. «IIPOTOH», KHEHTPOH», KU3OTOIBDY,
1e OCHOBLI peaKun TepMosiIepHbIii CHETE3. SnepHbie «HyKIIAbD. XapaKTepu30BaTh CTPOCHHE
xuvHH (30) peaKIvH. aTOMHOTO sifjpa. Pa3nnuarh TEpMUHBI
[IpuMeHeHre paTuOHYKINI0B B CHYKJIUIBD) U «M30TOIBI». XapaKTepU30BaTh
CT]]‘EP%% I-SII/I . MeaumuHe. MeTo 1 MeYeHbIX aTOMOB TUIIBI PAJMOAKTUBHOTO PACIA 1A, THITBI SIIEPHBIX
BEILECTB pEaKIMi.
A (7)
ONeKTpOHHBIE KBanrtoBble uncia. AToMHas OpOUTAIb. XapakTepu3oBaTh COCTOSHUE AJIEKTPOHA B aTOME.
KOH(UTrypauu Pacnipenenenue 3eKTpoHOB 110 0O06001maTh MOHATHS «IJIEKTPOHHAS
aTOMOB SHEPTETUYECKUM YPOBHSIM KOHHUTYpanus», «IHEPreTHYECKH YPOBEHbY,
B COOTBETCTBUU C MIPHUHITUTIOM «aTOMHasi OpOUTANIbY.
HaMMEHbIICH YHEPT 1Y, TPaBUIIOM XyH/Aa XapakTepHu30BaTh KBAHTOBBIE YHCIIA.
u npunuunom [ laynu.Ocobennoctu ®opMmynrpoBaTh 6a30BbI€ TPUHIIUIIBI
CTPOEHHSI PHEPTEeTUIECKUX yPOBHEH pacrpeeseHus JEKTPOHOB 110 OPOUTAIISAM.
atoMoB d-37IeMEHTOB. DJIEKTPOHHAS CpaBHUBaTh aTOMHBIE OPOUTAIIN, HAXOAAIINECS
KOH(urypamnus aroma. DJIeKTPOHHBIE Ha pa3HBIX YPOBHSIX, 1O (JOpPME U SHEPTHUH.
KOH(UTypaluy MOJOKUTEIbHBIX U XapaKkTepu30BaTh BAJIEHTHBIE BOZMOKHOCTH
OTPHLIATENIbHBIX HOHOB. BaneHTHbIE aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
JIEKTPOHBI
KoBanenTtHas DJeKTpOHHAas NPUPOIa XUMUUECKOH KonkperusupoBaTb NOHATUSA
CBSI3b U CBsI3U. Buzibl XMuMHUYeCcKOH CBSI3H. «XUMHYECKAsI CBS3bY, «BATIEHTHOCTbHY.
CTpOEHHUE KoBaneHTHas cBA3b U €€ XapaKTepUCTUKU O060061aTh NOHATUS «KOBAJIEHTHAs
MOJIEKYJI (3Heprus cBsi3M, JJIMHA CBA3H, BaJICHTHBIN HEIOJISIPHASI CBA3bY,

YT0JI, KPATHOCTh CBSI3U, MOJISPHOCTD,
noJispu3yeMocTh). KoBaneHtHas
HETIOJIApHAsl ¥ TIOJISIpHAs CBSI3b.
OOMEHHBIN ¥ JOHOPHO-aKIETITOPHBII
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM
NOJISIPHOM cBsA3U.I'eoMeTpusi MONEKYJIbI.
JdemoncTpanuu. Monenu MoJeKyin

«KOBaJIGHTHAas NOJIsipHast CBsI3b». OOBIACHATD
MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHO CBSI3U.
OmnuckiBaTh XapaKTEPUCTHKNA KOBAJIEHTHOM
cBs3u.IIpenckaspiBaTh GOPMY MPOCTHIX MOJEKYIL.
HabmronaTh M 0UCHIBATh IEMOHCTPUPYEMbIE
MaTepuaibl

HoHHas cBI3b.

Crpoenue
HMOHHBIX
KpPHUCTAIIJIOB

Xumunueckas cBs3b. MloHHas CBS3b.
Crtpoenue TBepAbIX Tell. THUIIbI
KPUCTAIUIMYECKUX PELIETOK HOHHBIX
coenunenuil. [loustue 06 anemMeHTapHOU
sueiike. JlemoHcTpanmnu.
Kpucrannnueckue pemerku

O000111aTh ITOHATHS «HMOHHAs CBA3bLY,
CKPUCTAJUIMYECKAs PELIETKA, «3JIEMEHTapHas
sraeiikay.O0BICHATh MEXaHU3MbI 00pa30BaHUS
VOHHOU CBSI3U.XapaKTepHU30BaTh TUIIbI
KPUCTAJUIMYECKUX PEIIETOK HOHHBIX
coenuuennii. HabmronaTs 1 ONMCHIBATE

5,7,8




JIEMOHCTPHUPYEMbIE MATEPUAIIBI.

Merammuecka Xumudeckas cBa3b. Mertajnueckas CBs3b. 0O06001maTh NOHATHE «METAJUIMUECKAS CBA3bY.
s1 CBSI3b. Crpoenue TBepabIx Ten. Kpucramiueckue OOBACHATH MEXaHU3MBI 00Pa30BAHUS

Kpucran 1 amopdHbIe Tena. TUIBI KPUCTALTHYECKUX | METaUIMYECKOH CBSI3U. XapaKTePH30BATh THIIBI
JMYECKUe pelieTok MeTauioB.JleMoHcTpanuu. KPUCTAJUIMYECKUX PELIETOK METAJIOB.
pelieTku Kpucrannuueckue pemierku HabutonaTe v onuceIBaTh IEMOHCTPUPYEMBIE
METaJlJIOB MaTepuaibl

Mexmornekyinsip | MeXMOJIEKYIIsSIpHbIE B3aUMOACHCTBUS. XapakTepru30BaTh TUIIBI MEKMOJIEKYIIIPHOTO

HbBIE B3aUMOJEN
CTBUA

Bopaopoanas cBsi3b U €€ BIUSIHUE HA
CBOICTBA BEIIECTBA.

B3anMoaercTBuL.O0001IaTh ITIOHATHE
«BOJIOPOJIHAS CBSI3b». OOBACHATH MEXAHU3MBI
00pazoBaHMs BOJOPOIHOM CBS3H

O06o0miaromiee
MTOBTOPEHUE IO
TEME

Pemenne 3a1a4 v BBITIOJIHEHHE
YIPaKHEHHH, TI03BOJISTFOIIIIX
CHCTEMaTH3UPOBATh U 000OITUTH

CocTaBisITh CpaBHUTEIHHBIEC 1 0000IIAIOIITHE
CXGMBI.HpOBO)II/ITB pacquLI IO XUMHNUYCCKUM
dbopmyam 1 ypaBHEHHUSM PEaKITUH.

«Crtpoenue MOJTyYCHHBIC 3HAHUS 110 TEME OcCymiecTBIATh TO3HABATEIBHYIO PeIIEKCHIO B
BEIIECTBAY «CTpoeHue BemecTBa» OTHOIIIEHUH COOCTBEHHBIX JIOCTH)KCHHI B
MIpoIIecce perieHus: yueOHbIX U
TI03HABATENBHBIX 33144
TEMA 6. Temnossie TennopoitdhPexTXuMuIecKoit XapakTepru3oBaTh TEIIOBBIE Y(D(HEKTHI 4,5,7,8
TEOPETHY 3P PeKTHI peakuu. DHIOTEPMHUIECCKUE U XUMHUYECKUX peakiuid. O0001maTh MoHATHS
ECKOE XUMUYECKUX AK30TEPMHUYECKUE PEAKITUH. «OK30TEPMUYECKAsT PEAKIIUSD»,
ONMUCAHU peakuui Tepmoxumuueckue ypaBHeHus. [loHsTHE 00 | «OHAOTEpMUYECKas peakiusy. OMIChBaTh
E sHTabIHH. TeroTa 00pa3oBaHus BEIIECTBA. | TEPMOXUMHYECKHAE PEAKIIHU.
XHUMHUYEC DHeprus cBsi3u.JleMOHCTpAIINH. PaccunthiBaTh TEoBbie Y3)(HEKTHl XUMUUECKUX
KHX " DK30TepMUYECKHE U SHIOTEPMHUECKUE peakiuii. OnpeaensTs HOHATUE «OHTAIBITHSD.
fllé‘?KuHH XUMHYECKUE peakiu. TernaoBbie IBICHUS OnpenensTs TeII0TH 00pa30BaHUs BEIIECTB.

PU PACTBOPEHUH CEPHOU KUCIOTHI U
aMMHUAYHOU CEJIUTPhI

Ha6J'II-O,I[aTB H OITUCBIBATH ICMOHCTPUPYCMBIC
OIIBITHI

3akoH ['ecca

3axoH ['ecca u crnieicTBHS U3 HETO.
DHeprus cBsizu

®opmynnpoBaTh 3aK0H ['ecca u ciencreue
13 Hero. PaccunTeIBaTh TEMIIOTHI pEaKIuu
Yyepe3 TEIUIOThl 00pa30BaHUs BEIIECTB.
PaccunThIBaTh TEIUIOTHI PEAKLIMU YEPES
DHEPI'uM CBA3EU

DHTpONUsl.
Bropoit 3akoH

[Tonsitue 06 sHTpOonMu. Bropoii 3akon
TEPMOAVUHAMUKHU

PopMynupoBaTh BTOPOH 3aKOH
TEPMOJUHAMUKH.




TEPMOIMHAMUKI OnepupoBaTh IOHATUEM «IHTPOITHSI
Dueprus Oneprus ['ub6ca u xputepun XapakTepu3zoBath sHepruto [ nooca kak
I'n66ca u CaMOIIPOU3BOJIBHOCTH XUMUYECKON PEaKIIUU TEPMOJAUHAMHYECKYIO (DYHKIIUIO.

KpUTEpUU IIporHO3MpOBaTH BO3MOKHOCTH IPOTEKAHUS
CaMOIIPOM3BOJIb XUMHUYECKUX PEAKIMI Ha OCHOBE UMEIOLIUXCS
HOCTH 3HAHUU 110 XUMHYECKON TEPMOJUHAMUKE.
XUMHYECKUX XapakTepu3oBaTb KPUTEPUHU

peakuuit CaMOIIPOU3BOJILHOCTH XUMHYECKHUX PEAKIIUI

Pemenne 3amau

Pemrenne pacyeTHsIX 3a1a4 110

OcymiecTBISATh pacueThl TEMIOBbIX 3P (HEKTOB

1o TeMe XUMUYECKUM GOPMYIIaM U YPAaBHEHUSIM T10 XUMHUYECKUX PEAKIIMi Ha OCHOBE TaHHBIX O

«XuMHuecKas TeMe «XUMUYecKasi TEpMOANHAMUKA» TEII0BOM 3P dexTe 00pa3oBaHUsI BELLIECTB.

TEPMOAMHAMHK [IporHo3upoBaTH BO3MOKHOCTH TPOTEKAHUS

a» XUMUYECKUX PEAKITUI Ha OCHOBE MMEIOIIUXCSI
3HAHUM 110 XUMHYECKON TEPMOTUHAMUKE.
OcCyIecTBISITh PacUeThl IO XUMHYECKIM
dbopmymnam.

Cxkopoctb CKOpOCTh XMMUYECKUX PEAKIIML, €€ XapakTepru3oBaTh CKOPOCTb XUMHUYECKOU

XUMHYECKON 3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB: peakuu. O0bACHATH 3aBUCUMOCTH CKOPOCTH

peaxuu. MIPUPOIbI PEaruPYIOIINX BEIIECTB, XUMHYECKON PEaKIMK OT Pa3IuYHbIX

3akoH KOHLIEHTPALIMU pearupyrouux Be1ecTs, dakTopoB.DOpMyYIHPOBATH 3aKOH

JEeNUCTBYIOITI TEMIIEPATYPhl, HATMYUS KaTaJau3aTopa, JEHCTBYIOLIUX Macc.

X Macc IJIOILA M TOBEPXHOCTH PEArupyroIInX HabmronaTh u 0onUCHIBaTh IEMOHCTPUPYEMbIE

BeulecTB. PeakiuuromoreHHbIe

U TeTepPOreHHbIe. 3aKOH JECHCTBYIOMINX
Macc./leMoncTpauuu. 3aBUCUMOCTh
CKOPOCTH PEaKIUU OT MIPUPO/IbI BEIIECTB
Ha MpUMepe B3aUMO/Ieii- CTBHSI paCTBOPOB
pa3IMYHBIX KUCIOTOANHAKOBOI
KOHIEHTPALIMU COJUHAKOBBIMU KyCOUKAMHU
(rpaHy- TaMu) IIMHKA ¥ OJMHAKOBBIX
KYCOYKOB pa3HbIX METAJUIOB (MarHus,
IIMHKa, XeJle3a) C pacTBO- POM COJISIHOM
KHCJIOTHI. B3anmonelicTBue pacTtBOpoB
CEpHOM KHUCIJIOTHI C pacTBOPaMU
THOCYJb(aTaHATPHs pa3IMyHON
KOHIIEHTpaluu

OIIBITHI




3aBUCUMOCTD IIpaBuno Bant-I'opda. Ilonstue 006 | OnpenensTs NOHATHS «TEMIIEpATYPHBIH
CKOPOCTH SHEPIUU aKTHBALMU M 00 SHEPreTHUECKOM | KOA(PPHUIMEHT CKOPOCTH»,
peakuu ot npoguie peakuuu.JleMOHCTpauMu. | «3HEPrUs aKTUBALIUM.
TEeMIIEpaTyphl. B3anmopelictBue  pactBOpoB  cepHoM | PopmynupoBarh npaBuiio BaHT-
KUCIOTBI ¢  pactBopamu  tuocyiabdara | [odda.OO0bSICHATE TpUIUHY
HATpUs pa3IM4HON TeMIIepaTypbl YBEJIIMYEHUS] CKOPOCTH peaKLuu Mpu
HarpeBaHuu.
8 Karanns. Karanusaropsl u Karanus3. AKTUBHOCTH M | OTIPEAENnsaTh MOHATUS «KATAIM3»,
Karanuzatop CEJIEKTMBHOCTh KaTajiu3aTopa. I OMOTeHHBIN | «KaTanu3aTop», «pepMeHT»,
pl. JI.O.Ne26 u TeTePOTreHHBIN KaTajns. Posb | «aKTUBHOCTBY, «CEJIEKTUBHOCTE),
KaTaJIn3aTOPOB B MPHUPO/IC U MPOMBIIIIEHHOM | «TOMOT€HHBIN KaTallu3», «F€TePOTreHHbIN
MIPOU3BO/ICTBE. DepMeHTHI Kak | Katanu3».OO0bSCHITh MEXaHU3M JEHCTBUS
OMOJIOTHYECKHE KaTalu3aTOPBbI. Karanu3aTopa.OnucsBaTb MEXaHU3MbI
JemouncTpanuu. Pa3noxenue nepokcuia FOMOT'€HHOT'0,T€TEPOTe€HHOI0 U
BOJIOPO/1a C IOMOIIBIO HEOPTaHHUUECKUX (epMEHTAaTUBHOTO KAaTaJIN30B.
KaTaJnu3aToOpOB U IPUPOIHBIX 0ObEKTOB, HabmronaTh 1eMOHCTpUpyeMBbIe U
coJiepka- nux Karanasy. JlabopaTopHbii CaMOCTOSITEIBHO POBOANMBIE OTIBITHI..
onbIT 26. Karanuruueckoe pas3ioxeHue CobmronaTh npaBuiia U MPUEMBI
MepOKCHIa BOAOPOIa 0e30macHOM pabOThI C XUMUYECKUMU
BEIIECTBAMU 1 J1a00PATOPHBIM
000pyTI0BaHHEM
9 XuMHuecKoe OO6patuMsble peakuuu. XUMHUYECKOe XapakTepu30BaTh XUMUUECKOE PABHOBECHE.
paBHOBECHE. paBHOBecue. KoHcTaHTa paBHOBECHs CpaBHMBaTh 0OpaTUMbIe U HEOOpAaTUMBbIE
Koncranra peakuuu. XapakTepu3oBaTh KOHCTAHTY
paBHOBeCHS. pPaBHOBECHS KaK KOJMYECTBEHHYIO
XapaKTEPUCTUKY MOJ0KEHU XUMUYECKOTO
paBHOBECUS
10 ITpuHIMn [Tpunanun Jle Ilarense. PaBHOBECHBIE ®opmynuposats npunuun Jle [larense.
Jle COCTOSIHUSA: YCTOMUMBOE, HEYCTONYMBOE, XapakTepu3oBaTh TUIbl PABHOBECHBIX CUCTEM.
Hlarense 0e3paziInyHoe.

CmereHrne XMMHUYECKOT0 PaBHOBECHSI 1101
JeWCTBUEM pa3IMYHbIX (PaKTOPOB:
KOHIIEHTpPAIIMK PEareHTOB WM IPOJTyKTOB
peakluu, 1aBiaeHus, TeMnepaTtypsl. Posb
CMeEILEHHsI PABHOBECHS B TEXHOJIOT MUECKHX
nporneccax./leMOHCTpaUuU.

3aBUCUMOCTb TOJI0KEHHUS PABHOBECHS B

OOBACHATH 3aBUCUMOCTD IOJIOKEHHS
XUMHUYECKOTO PABHOBECHS OT PA3IUYHBIX
dakropos. [IpenckazpiBaTh HaNpaBICHUE
CMEILEHUS] XUMUYECKOTO PAaBHOBECHSI IIPU
M3MEHEHUHU YCIOBHI MPOBeIeHUs: 0OpaTuMoin
XuUMH4YecKkoi peakmnu. Habmronats
JIEMOHCTPUPYEMBIE OIIBITHI.




cucteme 2NO “ N O ot Temneparyps

1 IIp.p Ne 8. IIpakTHyeckas padora Ne 8. IIpoBOANTH XUMHUYECKHUM IKCIIEPUMEHT 110
1 «Hccnenosanue | JcereoBanue BIMAHNA PAsTHIHbIX OIIPENIEIICHUIO q)aKTOpf)B, BIIMAIOIIMX Ha
BIIUSIHUS aKTOPOB Ha CKOPOCTH XMMHHUECKOIH CKOpPOCTbh XUMHUYECKON PEAKLINH U
Pa3InYHBIX peaKuminy Pelenue SKCIePUMEHTATBHBIX IIOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.
¢baxTopoB Ha 337184 Ha OTIpE/eNeH e (haKTOPOB, HccenenoBats YCNOBHA, BIAAIOLKE Ha
CKOPOCTE BIMSIONMNX HA CKOPOCTh XHMUHUECKOI CKOpOCTb XMMUYECKOM peakuuu. MccnenoBars
XUMHYECKOH PEaKIMH ¥ TIOJIOKEHNE XHMHIECKOTO YCIJIOBHUS, BIMSIOIIME HA NIOJIOKEHUE
peakuuin paBHOBECHS XUMHUYECKOTO paBHOBECHs. JlenaTh BBIBOABI 11O
pe3yibTaTaM NPOBEJECHHBIX XMMUYECKUX
OIIBITOB.
1 Honnoe HoHHOE npon3BeaeHNE BOBI. XapakTepu30BaTh HOHHOE IIPOU3BEICHUE BOJBI,
2 [IPOU3BECHUE Bonoponnsiii nokaszarens (pH) BOJIOPOAHBIN Moka3zaTens.[IpoBoauts pacuer pH
BOJIBI. pactBopa. Pacuer pH pacrBopos PAacTBOPOB CUJIBHBIX IEKTPOJIUTOB.
Bonopoansrit CUJIBHBIX KHCJIOT U IIET0Yei OKCIEPUMEHTAIBHO ONPEAEIATH KUCIOTHOCTh
MoKa3aTeib Cpenbl pa3IndHbIX PACTBOPOB, B TOM YUCIIE U B
ObITy. JleMOHCTpUPOBATh 3HAHHUE TPABILT
OKa3aHus NEepPBOM MOMOIIY NPH MMONAJAHUH Ha
KOKY PaCTBOPOB C BBICOKMM M HU3KUM pH
13 XUMHUYECKOE PaBHOBecue B pacTBopax. KoHCTaHTBI XapakTepru30BaTh XUMUYECKOE PABHOBECHUE B
paBHOBecue B| JuccolManny caadbiX 3J€KTPOJIUTOB. pacTBopax.Onpenenarb NOHITHS «KOHCTAHTA
pacTBopax JUCCOLUALIAN.
14 XUMHUECKUE lanpBannueckuit 3eMeHT (Ha mpUMepe OOBACHATH MPUHLIUI ICHCTBHS TAIbBAHUYECKOTO
HWCTOYHUKHU aneMeHnTa Jlanuais). XuMudeckue 3JIEMEHTA, aKKYMYJISITOpA.
TOKA. VCTOYHHMKH TOKA: TAJIbBAHUYECKUE XapakTepu3oBaTh XUMUYECKUE UICTOUYHUKH TOKA.
DIeKTponIn3 3JIEMEHTBI, AKKYMYJIATOPBI U TOIIMBHBIE Ornpenenarb NOHATHS «aHOI) U «KaTOI».
3JIEMEHTBI. DINEKTPOXUMUYECKUN AT Onpenenarb NOHATHS «CTaHAAPTHBIN
HaNpPsOKEHUH (aKTUBHOCTH) METAJLIOB. 3JEKTPOIHBIN MOTEHIUA
DIEKTPOIN3 BOJHBIX PACTBOPOB U «QIEKTPOABUKYIIAS CUJIA PEAKIIUN.
IEKTPOJIUTOB. 3aKOHBI AIEKTPOJIA3A XapakTepru30BaTh IEKTPOIIN3 KaK
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIN ITPOLIECC.
1 Ob6o6maromee Pemrenue 3a7a4 v BBINIOJIHEHHE CocTaBnsTh CpaBHUTEIbHBIE M 0000 IIatoIINe
5 MIOBTOPEHUE IO YIPAKHEHUM, T03BOJIAIOIINX cxeMbl.IIpoBoANTE pacueThl 0 XUMUUYECKUM

TEMC
«TeOpeTI/IquKI/I
€ OCHOBBI
XUMUN»

CHCTEMATU3MPOBATh U 000OIIUTH
MOJTy4YE€HHBIC 3HAHHUSI [10 TEME
«TeopeTnueckrne OCHOBBI XUMUW)

dbopMynam 1 ypaBHEHUSIM PEaKIIU.
OcCyIIecTBISTh MO3HABATETBHYIO Pe(IEKCHIO B
OTHOILIEHUH COOCTBEHHBIX JIOCTH)KCHUI B
MpoIecCce pelIeHHs YUeOHBIX U




IIO3HABaTCIBbHBIX 3aJ1a4

1 KonTpoabHnasn KonTposb3Hanuiinoreme Ocy1ecTBIATh MO3HABATENBHYIO PeIIEKCHIO B
6 padora Ne 3 «Teopernueckre OCHOBBIXUMUN OTHOLIEHUH COOCTBEHHBIX IOCTHKECHUN B
IoTeMe IIPOLIECCE PEIICHUs] YUEOHbIX U
«Teopernueck [I03HABaTENIbHbIX 3a/]1a4
1€ OCHOBBI
XUMUW»
TEMA 7. 1 Hayunslie OcHOBHbIE IPUHIHUITBI XUMUYECKOH Cucremari3upoBaTh 00IIMe TPUHIIAITEI HAyYHOH | 5,7,8
XHMMYEC TIPUHIIUIIBI TexHonoruu. O0miue npeacTaBiIeHus O OpraHu3alui XUMUYECKOTO NPOU3BOJICTBA
kasd OpraHu3aluu MIPOMBIIIJIEHHBIX CIIOCO0aX MOJIy4YeHUS
TEXHOJIO XUMHUYECKOTO XMMHUYECKUX BEIIECTB
U (7) MIPOU3BO/ICTBA
2 [IpounzBoacTBo [Ipon3BOCTBO CEPHON KUCIIOTHI XapakTepu30BaTh MPOLECC POU3BOJICTBA CEPHOI
cepHOM KOHTaKTHBIM CTIOCOOOM. XHUMU3M KUCIO0THL. ONHUChIBATh KAk 1YIO CTA/IU IO
KHCIIOTBI npouecca. Crlpbe A1l IPOU3BOACTBA pou3BOJACTBA.OOBACHATD YCIOBHSI POBEICHUS
CepHOM KUCHOThL. TexHomornyeckas cxema XMUMHUYECKUX PeaKlUii, JeKalliuX B OCHOBE
Ipolecca, IpoLEecchl U annaparsl. HOJTy4EHUsl CEpHOU KUCIOThI. ONUCHIBAaTh
JemoncTpanun. CpIppe s IPOU3BOACTBA | XUMHYECKUE PEAKIUU.
CEepHOM KUCIOTBL. MOJENb KUIISIIETO CJIOS
3 [IpouzBoacTBO [IpousBoacTBO aMmmuaka. XUMH3M Tpoliecca. | XapakTepr3oBaTh IpOIECC MPOU3BOICTBA
aMMMaKa Ornpenenenye oNTUMAIbHBIX YCIOBUN ammuaka.O0bACHATh ONTUMAJIbHbIE YCIOBUS
nposeaeHus peakuuu. [Tpunnun IPOBE/ICHUS XUMHUECKUX PEAKLUH, JISKAIIHUX B
LUPKYJSALUN U €r0 peajln3alus B OCHOBE I0JIy4eHUs: ammuaka. OnucoiBaTh
TEXHOJIOTHYECKOH cxeme XUMUYECKUE PEaKIH, JIeKaIlle B OCHOBE
IOJIy4E€HUsl aMMMAaKa, C UCHOJIb30BAHUEM
POJHOTO SI3bIKa U S3bIKa XUMHUU.
4 ITpousBoacTBo Mertamnyprus. UYepHas  MeTaJuTyprusi. XapakTepu3oBaTh IpoLEcC POU3BOICTBA
YyryHa [IpousBoacTBO UyryHa. qyryHa.OnuceiBaTh XMMUUYECKUE PEAKIINH,
JloMeHHBbII npoiiecc (ceIpne, JeKallye B OCHOBE MOJYYEHUS UyryHa, C
YCTPOMCTBO TOMEHHOM IIEYH, XUMHU3M MCII0JIb30BAHUEM POIHOTO S3bIKA U S3bIKA
npoiiecca). XUMUU.OOBSACHATH CIOCOOBI 3aLTUTHI
Jdemoncrpanun. JKeneszHas pyzna OKpPY>KaIOILIEH CPE/Ibl U UEIOBEKA OT
IIPOMBIIIJIEHHBIX 3aTPS3HEHUN.
5 ITpousBoacteo [Ipou3BoACTBO CTaNU B KUCIOPOJHOM XapaxkTepu3oBaTh IPOLECC IPOU3BOJICTBA CTAJIH.
cTanu KOHBEPTEPE U B AJIEKTPOIIEYAX. OmnuceiBaTh XMMUYECKUE PEAKIINY, JIEIKALIIE B

Jemoncrpanuu. O6pasibl CIUIaBOB

OCHOBC IOJIYYCHUS CTAIU, C UCIIOJIb30BAHUCM




Keic3a

POAHOTIO SA3bIKA U A3BIKA XUMHUH.

OOBSCHATD CITOCOOBI 3aIUTHI OKPYKAIOIIEH
CpCAbl U UCIIOBCKA OT NPOMBIIIJICHHBIX
3arpsi3HEHUM.

IIpompiiennsiit | [IpomeliieHHas OpraHuyYecKass XUMUs. CpaBHMBaTh OCHOBHOW U TOHKUI
OpraHUYeCKUn OCHOBHOM ¥ TOHKUH OpraHUyYecKuit OpraHNYeCKUi CHHTE3. XapaKTepu30BaTh
CUHTE3 cunTe3. Hanbosee KpynmHOTOHHAXKHBIE IpOoLECC IPOU3BOACTBA METAHOJIA.
IIPOM3BOACTBA OPraHUYECKUX OnuceiBaTh XUMUYECKUE PEAKIINH, JICKAIIIE B
COCIHEHU M. OCHOBE II0JIy4EHHUsI METAHOJIA, C
[IpounsBoacTBo meranoua. [lonyde Hue WCIIOJIb30BAHNEM POJHOTO SA3bIKA U S3bIKA
YKCYCHOM KHCIOTHI [lonyyenue amerara XUMUU. OOBSICHATD CIIOCOOBI 3aAIIUTHI
1esT0103bl. ChIpbe ISl OpraHu4ecKon OKpYKaIOIIEH CPEIbl M UETTOBEKA OT
npoMblieHHocTu. [Ipobiema 0Tx010B U IIPOMBILUIEHHBIX 3arpsI3HEHUN
MOOOYHBIX MPOTYKTOB.
XHUMHYECKOE XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOIIEn XapakTepru30BaTb OCHOBHBIE (PAKTOPBHI
3arpsi3HEHUE Cpenbl ¥ €ro MOCIEICTBHS. XMMHUYECKOTO 3arPSI3HEHMS OKPYXKaromen
OKpYXKarolen DkoJorus u npodiaemMa oXpaHbl cpenbl.OnpenensaTb ICTOYHUKH XUMHAYECKOTO
cpeapl. OKpYKaloIlen cpelibl. «3eJIeHas» XUMUs 3arpsI3HEHUST OKPYKAIOIIEH CpeJlbl U
«3eneHas» apryMeHTHPOBAHHO MIPEUIaraTh Croco0bl MX
XUMHUS oxpasbl. OnpenenaTs NOHATHE «3EIICHAN

XUMMUSL.

Paznen 3
XumMus "
skn3nb (12)

TEMA 8.
XUMMUS B
MOBCEJIH
EBHOM
JKU3HHU (5)

XUMHUSA TUIIA

Xumust uiiy. JKupel, O€TKH, yriaeBOIbI,
BUTaMHHBI, (hepMeHTHI. ParmonanbHoe
rnuranue. [Iumessie nooasku. I1umesrie
n00aBKH, UX KIaCCH(UKAIIHSL.
3anpenieHHbIC U Pa3pelICHHbIC MUIEBbIC
no0aBku. OCHOBEBI ITHMILIEBOH XUMUH.
Jdemoncrpanun. [Iumessie kpacutenu

XapaxkTepru30BaTb OCHOBHBIE KOMIIOHEHTHI
MU — OCJIKH, XKUPBI, YTIEBO/Ibl, BATAMUHBI.
OmnuceiBaTh XUMHYECKUE PEAKIIMH, JISKAIIHE B
OCHOBE TMOJIy4EHHS N3y4aeMbIX BEIIECTB.
KnaccuduuupoBats 1 XapakTepru3oBaTh
MUIIEeBbIE JOOABKH.

[IponarananpoBaTh 310POBbI 00pa3 KUIHU.

H8.6J'IIOI[8.TB HNOIMUCBIBATb CaMOCTOATCIIBHO

Ip.p Ne9 « [Mpaktuueckas pabora Ne9 « OcHOBBI
. TPOBOIMMBIC OTIBITHI. J[eNlaTh BBIBOIBI TIO
OcHOBBI MHIIEBOM XUMUK
. pe3ynbTaTaM MPOBEICHHBIX XUMUYECKHX
MHIIEBO
OTIBITOB.
XUMHH»
Jlexapctennpie | Xumus B meaunune. [loustre o XapakTepu30BaTh POJib XUMUH B

cpencraa

(bapMareBTHUECKON XUMHUHU U

COBPEMEHHOM MEJIULINHE.

4,5,6,7,8




(dapmakonorun. Pazpabotka
nekapcTB. JlekapcTBEHHBIE CPECTBA, UX
knaccupukanus. [IpotuBoMuKkpoOHBIE

cpenctBa (CynbhaHUITaMHUIHBIC TPETapaThl U

AHTUOMOTHKH). AHAJIBT€TUKH (ACTTUPUH,
aHAJIbTHH, TTapameTamMoJ, HApKOTHYECKHUE
aHaJIbreTHKN). Bsokymue cpencraa.
[IpoGnembl, CBsI3aHHBIE C IPUMEHEHUEM
JIeKapCTBEHHBIX MpenapaToB. BpemHsie
MPUBBIYKH U (DaKTOPHI, pa3pyIaronue
3/10pOBbe (M30BITOUHOE MOTpedIeHNE
YKUPHOM MUY, KypeHue, yrnoTpeOaeHue
AJIKOT0JIsl, HAPKOMAHUS )

XapakTepu30BaTh3aqaum, CTOSIINE TIepe]]
bapmarneBTHUECKON XUMUEH 1 papMaKoIOTHEN.
KnaccudunumpoBats nekapcTBEHHBIE CPEICTBA.
OcBanBaTh HOPMBI IKOJIOTHIECKOTO U
0e3omacHOTO O0OpareHus

C JIEKapCTBEHHBIMU TIpeNapaTaMu.

M cronp30BaTh MOTy4eHHBIE 3HAHUS TTPH
NPUMEHEHHH JIEKApPCTB.

[IponaranaupoBath 310pOBBII 00pa3 KU3HU

KocmeTnueckue
u
napQpromepHbIe
cpencTaa

Kocmetnueckue u naphromepHsie cpeacTBa

XapakTepu3oBaTb KOCMETUYECKUE U
nap¢oMepHbBIE CPEICTBA.
[IponarananpoBath 310pOBBIi 00pa3 KUZHU

BriToBasg xumus

brrroBag xumus. [lonsatue

[IporHo3upoBaTh NOCHEACTBUS HAPYLICHUIA

JLO.Ne27 0 ITIOBEPXHOCTHO-AKTUBHBIX BEIIECTBAX. npaBmi1 0€30MaCHON PadOTHI C EAKUMU,
Moroiye 1 YUCTSAIINE CPEACTBA. TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU,
OTtbenuBaroniue cpeacTa. cpencTBamMu OBITOBOM XuMuH. VcTIomp30BaTh
[IpaBuna 6e30macHOM pabOTHI MOJTYYCHHBIC 3HAHUS TTPU TIPUMEHEHUHT
C €IKUMU, TOPFOYUMH U TOKCUYHBIMHU pa3InuHbIX BeulecTB B ObiTy. HaOmionare u
BEIIECTBaMU, CPEICTBAMU OBITOBOU OIMCBIBATh IEMOHCTPUPYEMBIE U
xumun./lemoncrpanun. OtOenBanue CaMOCTOSITEIbHO MPOBOIUMBIE OITBITHI C
TKaHeil.JlabopaTopHsIii onbIT 27. MIOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA XUMUU.
3HaKOMCTBO C MOIOIIMMU CPEICTBAMHU [TponaranaupoBath 310POBBII 00pa3 KU3HHU.
TEMA 9. Xumus B Xumus B ctpoutenbeTie. I 'unc. M3BecTsh. XapakTepru30BaTh BAXKHEHIIINE XUMUYECKHUE 5,6,7,8
XUMUS HA ctpoutenbctBe. | Llement, 6eton. Kneu. [Ton6op BEIIECTBA B CTPOUTEILCTBE (TUIIC, U3BECTb,
CJIYKBE JL.O. Ne28 OITUMAJIBHBIX CTPOUTEIBHBIX MAaTEPUAIIOB IIEMEHT, OCTOH H JIp.).
OBLIECTB B NIPAKTHYECKOU JIEATETbHOCTH YEJIOBEKA. Hcnonp30BaTh NoMy4eHHbIE 3HAHUS IPU
A(3) JlaGopaTtopHusblii onbIT 28. Kiten NPUMEHEHUH PA3JIUYHBIX BEIECTB B OBITY.
Xumus B MuHepanbHble U OPraHUYECKHE KnaccudunupoBats MUHEpaibHbIE YI0OPEHUS
CEJIbCKOM ynoOpenusi. CpeacTBa 3alUThl pacTEHUI. 10 pa3HbIM OCHOBaHUAM. Pa3nnuathk OCHOBHBIE
XO3SIICTBE. [TecTUIUABI: HCEKTUIH/IBI, TEPOUITUIBI 1 MUHEpalbHbIE (a30THBIE, KAIUIHEIE,
JL.O. Ne29 ¢GyHrunmapl. PenennenTs. dochopHbie) ynobpeHus, packpblBaTh UX pOJib

I[eMOHCTpaHI/IH. KOJ’IJ’ICKI_II/ISI CpCACTB

B NOBBIICHUH TPOU3BOJAUTCIIbHOCTU




3amuThl pacteHuil. JlaboparopHbIi
ONBIT 29. 3HaKOMCTBO C MUHEPAIbHBIMU
yI0OpEeHUsIMU U U3yUEeHUE UX CBOCTB

CEJIbCKOTO X034 CTBA. XapaKTepu30BaTh 1
KJIacCH(HUIMPOBATH CPEACTBA 3AIUTHI PACTCHHH.
Hcnosib30BaTh NOJyYEHHBIE 3HAHUS [IPU
NPUMEHEHHUH PA3IUYHBIX BEIIECTB B OBITY.

Heopranuuecku
€ MaTepuabl

Crekiio, ero Buasl. CUiMKaTHas
IIPOMBILIEHHOCTb.

Kepamuka. TpaguunoHHbBIE U COBPEMEHHBIE
KEpaMHUUYECKHE MaTepUalIbl. BEPXIIPOBOASALIAS
Kepamuka. [IonsaTue o kepmerax u
MaTepHaiax ¢ BBICOKON TBEPJOCTHIO.
JdemoncTpauuu. Kepamnuueckue
Marepuaisl. [{BeTHbIE cTEKIIa

XapakTepru30BaTh PA3JIMYHbBIC BU/BI CTEKIIA.
XapakTepu30BaTh TPAIULUOHHBIE U
COBPEMEHHBIE KEPAMUYECKNE MATEPUAIIBI.
XapakTepu3oBaTh KEPMEThI U MATEPUATIBIC
BBICOKOU TBEPIOCTHI0. ONHCHIBATh XUMUUECKHE
peaKIuy, JIe)Kalue B OCHOBE MOJTyYeHUS
n3y4aeMsIX BemecTs. Mcnonb30BaTh
IIOJTy4CHHBIE 3HAHUS ITPU IPUMEHEHUHU
Pa3IUYHbBIX BELECTB B OBITY.

TEMA 10.
XUMUS B
COBPEME
HHOM
HAVYKE (4)

Metononorus
HAy4HOTO
HCCIIENOBAHUS

MeTto10510THs HAYYHOTO MCCIIEI0BAHUS.
Hayunble MeTo1bI MO3HAHUS B XUMUMU.
CyObeKT 1 00bEKT HayYHOTO TIO3HAHUSL.
[TocTanoBka npo0nemsl. CO0p HHPOpMALTIH
U HakoIUleHue ¢akToB. ['unoresa u ee
9KCHEPUMEHTAIbHAS TTPOBEPKA.
Teoperndeckoe 00bACHEHHE TOTY4EHHBIX
pe3ynbTaTtoB. MHAYKIUA U JeTyKIHUs.
OKcnepUMeHTallbHasl IPOBEpKa MOJIyYEHHbIX
TEOPETUUYECKUX BBIBOJIOB CLIEIIBIO
pacrpocTpaHeHHs X Ha 0oJiee IUPOKH
KpPYr 0OBbEKTOB. XUMUUYECKUI aHAJIU3,
CHHTE3, MOJICIMPOBAHUE XUMUYECKUX
IPOLIECCOB U SIBICHUH KaK METO/Ibl HAYYHOT O
no3Hanus. Hanoctpykrypsl. CoBpeMeHHbIE
(U3UKO-XUMHUECKUE METO/Ibl YCTAHOBJICHUS
cocTaBay CTPYKTYpbI BEILIECTB

XapakTepu30BaTh HAYYHOE NTO3HAHKE, BBIICIISTh
CyOBEKT ¥ OOBEKT HAYyYHOTO TIO3HAHMUSL.
XapakTepu30BaTh Talbl HAYYHOTO
HCCIeI0BaHus. XapaKTEPU30BaTh XUMUYECKAN
SKCIIEPUMEHT KaK BEIYILIUA METOJ HAYYHOT'O
IO3HAHUS B XUMUH.

Hctounuku
XUMHUYECKON
UHpOpMaLN

HcTouHnKM XuMHYeCKoU HHpOpMa- IIUH.
ITouck xumudeckoit HHGOpMa- MU MO
Ha3BaHUAM, UAECHTH(PHKA- TOpaM,
CTpYKTypHBIM popmynam.PaboTa ¢ 6azamu
JnaHHbIX. JleMmoHcTpanuu. [Ipumepst
paboThHI C XUMUYECKUMHU 0a3aMU TaHHBIX

ITonb30BaThCI HCTOYHUKAMHA XUMHUUYECKOMN
uHpopmanmu. Habmrogats uonuckiBaTh
JEMOHCTPHUPYEMBbIE MaTepHaIbl

Oo6oo1aromiee

Penienne 3a1a4 1 BEIIOJIHEHHUE

CocraBisaTh CpaBHUTEIbHBIE K 0000IIarOIIHe

3,4,5,7,8




MIOBTOPEHUE 3a
kype 11 knacca

YIPA)KHEHUM, IT03BOJISIOLINX
CHCTEeMaTU3UPOBATH U 000OIIUTH
IIOJIy4EHHBIE 3HAHUA 3a KypC

11 knacca

CXGMBI.HpOBOI[I/ITL PacyYCThI IO XUMHUYCCKUM
dbopMyIiaM 1 ypaBHCHUSIM PEaKIIU.
Ocy1ecTBIATh MO3HABATENBHYIO peIIEKCHIO B
OTHOLICHUHU CO6CTBCHHBIX I[OCTI/I)KGHI/Iﬁ B
MPOIIECCE PEIICHHS YUCOHBIX U
IIO3HABATCIJIbHBIX 3a1a4

4 KoHnTtpoJubHas Kontpons 3Hanui 3a kype 11 OcymecTBIATh MO3HABATENBHYIO PeIIEKCHIO B

pabora Ne 4. KJjlacca OTHOIIICHUY COOCTBEHHBIX JIOCTH)KCHUI B
«Htorosas IIPOLIECCE PEIICHUS] YUEOHbIX U
KOHTpPOJbHaA IIO3HABaTCJIbHBIX 3a/1a4
paboTtay

Hroro: 102 Mp.p.- 9

9. K.p.-4

JI.O-29
COI''TACOBAHO COI'JTACOBAHO

[IpoTokon 3aceganus

METOIHUYECKOTO O6T>CI[I/IHCHI/I$I

yUHTENIeH XUMUHU, OMOJIOTUH U Teorpadun «

oT Ne

/H.B.YepHoBou/

3amectutens gupekropa mo YBP

/A.M. Muceko/

2021r.
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