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PA3JIEJI |I. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUE YYEBHOI'O ITPE/IMETA
«XHUMUSA»

JIMYHOCTHBIE, METAIIPEJIMETHBIE U IIPEAMETHBIE PE3YJIbTATbI
OCBOEHMSA COAEP)KAHUA KYPCA 10-11 KIIACCA
JearenbHOCTh yuuTens B o0ydenun xumuu B 10-11 kmaccax nomkHa ObITH HallpaBiieHa Ha

JTOCTHKEHNE 00YYAIOIIUMHUCSA CIEIYIOIIUX AUYHOCHHBIX PE3YTbMaAm 8.

1) B yennocmmuo-opuenmayuouHotl cghepe - 49yBCTBO TOPAOCTH 32 POCCHUICKYIO XUMHUECKYIO
HayKy, T'YMaHU3M, OTHOIIICHHE K TPYAY, HEICYyCTPEMIECHHOCTh;

2) B mpy0oosoti cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AalIbHEHIIICH 00pa30oBaTeIbHOM
U ipodeCCUOHATBHON TPAEKTOPHH;

3) B no3zHasamenvbHOU (KOSHUMUBHOLU, UHMENIEeKMYAalbHolU) cgepe - yMEHUE YIPABIATH
CBOEH II03HABATEIIBHON JEATEIBHOCTBIO.

Memanpeomemnvimu  pe3yibmamamu  OCBOCHUS BBIIYCKHUKAaMH CPEJHEH  ILKOJIbI
MIPOrPaMMBI 110 XUMUU SBIISIOTCS:

1) ucnonp30BaHUE YMEHHI W HABBIKOB PA3IMYHBIX BUAOB IMO3HABATEIHHOU IESITENHHOCTH,
NPUMCHCHHE  OCHOBHBIX  METOJOB  TIO3HAHHS  (CHCTEMHO-HH()DOPMAIMOHHBIA  aHAIU3,
MOJICIIUPOBAHUE) JJI U3YUEHUS PA3TUYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

2) WCIOJIb30BaHHWE OCHOBHBIX HHTEIUIEKTYallbHBIX omepanuii: (GopMylIupoBaHHUE THIIOTE3,
aHaIM3 M CHHTE3, CpaBHEHHE, O000O0IIeHHe, CUCTeMaTHU3allus, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M, IIOUCK aHAJIOIOB;

3) yMeHue TeHepUpOoBaTh UEH U ONPEACIIATh CPEACTBA, HEOOXOAMMBIE ISl KX PeaM3alliu;

4) yMeHue OonpeAensaTh LeIu U 3aaul JIeITeIbHOCTH, BEIOUPATh CPEACTBA pealn3aluu enu
U TIPUMEHSATH UX Ha TPAKTHKE;

5) HCIOJIB30BaHWE PA3IMYHBIX WCTOYHWUKOB JIJIS TMOJYYCHHUS XHMHUYECKON WHMOpMaImw,
MOHUMAaHWE 3aBHCHUMOCTH COJEpX)aHUs U (POpMbI TpeAcTaBieHUsT HHGOPMAIMU OT Iejel
KOMMYHHKAIIH U ajpecaTa.

B obOnactu npeomemmuvix pe3ynomamoe wu3ydeHHE XUMUU TMPENOCTABIAET YYECHUKY
BO3MOXKHOCTh Ha CTYIIEHU CpeHEro (MOJIHOro) o0miero oopa3oBaHus HayYUThCS:

1) B nosnasamenvroii chepe:

a) 1aBaTh ONpeAeNeHUS N3yUYEHHBIM MOHITHIM;

0) omHCHIBaTh JAEMOHCTPAIlMOHHBIE M CaMOCTOSITEIBHO TPOBEIACHHBIE OSKCIIEPUMEHTHI,
UCTIONB3YS JITISl 3TOTO €CTECTBEHHBIN (PYCCKHIA, POHOMN) S3bIK U SI3bIK XUMUU;

B) OIMCHIBaTh W pa3IdyaTh H3YUYCHHBIE KJIACChl HEOPTraHWYECKHMX M OPraHUYECKHX
COCTMHEHUH, XUMUYECKHE PCAKITUH;

T') KJIacCU(UIIUPOBATH U3YUEHHBIE OOBEKTHI U SIBICHUS;

1) HaONIOAaTh JEMOHCTPUPYEMBIE M CaMOCTOSITEIHHO MPOBOAMMEBIE OIBITHI, XUMHUYECKHE
peaKIy, MPOTEKAIOIINE B PUPOJIC U B OBITY;

€) JenaTh BBIBOJBI W YMO3AKIIOYCHHUS W3 HAONIOJACHUHN, W3YYEHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEN, MPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB [0 AaHAJIOTHU CO
CBOMCTBaMH U3Y4YCHHBIX;

) CTPYKTYPHPOBATh H3yUCHHBI MaTepHa,

3) HHTEPIPETUPOBATh XUMUUECKYIO HH(OPMALINIO, TOJIYYEHHYIO U3 APYTUX UCTOUHUKOB;

M) OINUCHIBATh CTPOEHUE aToMoB »3jiemMeHToB [-IV  mepuonoB ¢ wucnonb3oBaHuEM
AIIEKTPOHHBIX KOH(UTYpaIHii aTOMOB;

K) MOJEIHPOBaTh CTPOCHHUE MPOCTEHIINX MOJEKYJ HEOPraHWYECKUX M OpraHu4YeCKHX
BEIIECTB, KPUCTAILJIOB;



2) B YyeHHOCMHO-OpUeHMAayuoHHOU cghepe: aHATU3UPOBATh U OLIEHWBATH MOCIEACTBUS JUIS
OKpYXKarollel cpenbl OBITOBOW W TPOU3BOJCTBCHHON ACSITENLHOCTH YEIIOBEKA, CBSA3aHHOU C
nepepadoOTKOM BEUIECTB;

3) B mpyooeoti cghepe: TPOBOAUTH XUMHUECKUN SKCIIEPUMEHT;

4) B cgpepe usuueckoii Kynbmypol: 0OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUSAX, 03KOTaX
U IPYyTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAHHUEM.

TpeGoBanus Kk ypoBHIO NOATOTOBKH o0y4yarommxcs 10-11 kinaccos

B pe3ynomame uzyuenusn xumuu y4eHUK 00J11CeH

3HATH/MIOHUMAThH

» Ppob Xumuu 6 ecmecmeo3HaHuu, ¢¢ CBsI3b C JIPYTMMH €CTECTBCHHBIMH HayKaMH,
3HAYCHHE B )KU3HU COBPEMEHHOT'O OOIIECCTRA;

»  eadicHeuwiue XumuyvecKue HOHAMUA. BEUICCTBO, XHMHUYCCKHH JJICMEHT, aToM,
MOJIEKYyJIa, Macca arOMOB M MOJEKYJ, HOH, pajuKall, ajUIOTPOIHUs, HYKIUIbl M H30TOIIbL,
aTOMHBIC S-, P-, O-, f-opOuTanu, XuMHUYECKast CBSA3b, AJIEKTPOOTPHIIATEIILHOCT, BAJICHTHOCTD,
CTETNEeHb OKUCIICHHUS, THOpUAN3AIUS OpOuTalield, MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ, MOIIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOEHUS,
KOMIUIEKCHBIE COCAMHEHHUS], JUCIIEPCHBIC CUCTEMbl, UICTUHHBIC PACTBOPBI, JICKTPOJIUTHYECKAS
JIUCCOIMAINS, KUCIOTHO-OCHOBHBIC PEaKIIMU B BOJHBIX PAacTBOpPAX, THJIPOJIU3, OKHCICHHUE U
BOCCTAHOBJICHUE, DJIEKTPOJIN3, CKOPOCTh XMMHYECKOM pEaKIMHh, MEXaHU3M DPEakKIiMu, KaTaaus,
TEIUIOBOM J(PQEKT peakIuu, SHTAIBIHNSA, TEIUIOTa OOpa30BaHHS, JSHTPONHS, XUMHUYECKOE
paBHOBecHE, KOHCTAaHTAa pABHOBECHUS, YIJEPOAHBIA CKeleT, (YHKIMOHANbHAs TpYIINa,
TOMOJIOTHSI, CTPYKTYpHasT W TIPOCTPAHCTBEHHAs W30MEpHUsS, WHIYKTUBHBIH W ME30MEpPHBIN
b dekTsl, dmeKkTpodus, HYKIEO(PWI, OCHOBHBIE THIBI pPEAKIUi B HEOPraHUYECKOH U
OPraHUYEeCKOW XUMUH;

»  OCHOGHblE 3AKOHbI XUMUU' 3aKOH COXPAHCHHS MAacChl BEIIECTB, MEPHOINYCCKHUIA 3aKOH,
3aKOH TOCTOSHCTBAa COCTaBa, 3aKOH ABOraapo, 3akoH ['ecca, 3aKOH JEHCTBYIOIIMX MacC B
KHUHETHKE U TEPMOJIMHAMHUKE;

» OCHOGHble Meopuu Xumuu:. CTPOCHHUS aTOMa, XUMHUYCCKOUW CBS3H, DJICKTPOJHTHICCKOM
JTUCCOLIMAIIMU, KHUCIOT W OCHOBAaHUW, CTPOCHHSI OPraHUYECKUX COSAMHEHMH (BKIIOUast
CTEPEOXUMUIO), XUMUUYECKYIO KHHETUKY M XUMHYECKYIO TEPMOIUHAMUKY

» Kaaccugpukayuio u HOMEHKIamypy HEOPraHUIECKUX U OPTaHUYECKUX COCTUHCHUM;

»  npupooHvle UCMOYHUKU YTIICBOIOPOIOB U CIIOCOOBI MX TIepepaboTKu;

> eewecmea u Mamepuasvl, WIUPOKO UCHOJIb3YyeMble 8 NPAKMUKE. OCHOBHBIC METAJUIbI U
CIIaBbl, TpaduT, KBapi, CTEKJIO, IIEMEHT, MHUHEpPaJIbHBbIC YyIOOpEHHs, MUHEpaJIbHBIE U
OpraHWYECKHUE KUCIOTHI, MIEIOYH, aMMHAK, YTIeBOIOPOAbI, (DEHOI, aHUIIMH, METAHOI, TaHOM,
STUJICHTIUKObL, TIUIEPHH, (QopMaabIeru, areTalbIeTH ], aleToH, TJI0KO03a, caxaposa,
Kpaxmall, KJIeT4aTka, aMUHOKHUCIIOTHI, OEJIKH, UCKYCCTBEHHBIC BOJIOKHA, KAy4yKH, TJIACTMACCHI,
KUPBI, MbIJIa U MOIOIITHE CPEJICTBA;

yMeTh

» Hazvleamdp  V3YYCHHBIE BEIIECTBA 10  TPUBHAIBHOW» W  MEXKAYHApOJHOU
HOMEHKJIaTypaM;

» onpedensams. BAICHTHOCTb U CTENICHb OKUCIICHHUS XUMHYECKUX DIIEMEHTOB, 3apsiJl HOHA,
TN XUMHYECKON CBSI3HM, IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, THUI KPHUCTAUIMYECKOU
pELIETKH, XapaKTep Cpelbl B BOJHBIX pacTBOpax, OKUCINUTEIb U BOCCTAHOBUTEND, HAIIPABICHHUE
CMEILIEHUSI pPAaBHOBECHS IO/ BIIMSHUEM pAa3IUYHBIX (AKTOPOB, H30MEPHl U T'OMOJIOTH,
IIPUHAJIEKHOCTh BEIIECTB K Pa3IMYHBIM KJacCaM OPraHWYeCKUX COEAMHEHUH, XapakTep
B3aMMHOTI'O BJIMSIHUSL ATOMOB B MOJIEKYJIAX, THUIIBI PEAKIIMI B HEOPraHUYECKOM U OPraHNYECKOU
XUMUU;



» xapaxkmepuzoeams: S-, P- U 0-3JIEMEHTHI 110 UX TOJOXKCHUIO B MEPUOANYCCKON CUCTEME
J.M1.MenpeneeBa; o0inue XMMUYECKUE CBOMCTBA METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEAMHEHHI; CTPOEHME U  CBOMCTBA OpPraHUYECKUX  COEOUHECHMI
(YrneBogopoJoB, CIIUPTOB, ()EHOJOB, ANbAETHAOB U KETOHOB, KApOOHOBBIX KHCIJIOT, aMUHOB,
AMUHOKHCIIOT U YTJIEBOJIOB);

» 00bACHAmMD. 3aBUCHUMOCTh CBOMCTB XUMHUYECKOTO JJIEMEHTa M OOpa30BaHHBIX UM
BEILIECTB OT NOJIOKEHUS B nepuoanueckoit cucreme .M. Menaeneesa; 3aBUCUMOCTb CBOMCTB
HEOPraHUYECKUX BEIIECTB OT HUX COCTaBa M CTPOCHHUS; MPUPOAY M CIOCOOBI O0Opa3oBaHUS
XUMHYECKON CBSI3U; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIMH OT PAa3IMYHBIX (PaKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT CTPOCHHUS UX MOJIEKYJ;

» GbINOJIHAMb  XUMUYECKUIl  IKCHEpUMeHm  TI0:  PACIO3HABAHHIO  BaKHEHIINX
HEOPraHUYECKNX U OPraHMYECKUX BEILECTB; IMOJYYEHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS
K U3YYEHHBIM KJIaCCaM COEAMHEHUM;

» npo600ums pacyeThbl 10 XUMHUYECKUM (pOpMyJiaM U ypaBHEHUSIM PEaKIIni;

» ocywjecmenamp CaMOCTOSATEIbHBIA MOMCK XUMHYECKONH HH(POPMAIIUHU C HCIIOJIb30BAaHHEM
pa3IMYHBIX MCTOYHHUKOB (CIPABOYHBIX, HAyYHbIX M HAYYHO-TIONMYJSPHBIX HW3/aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCMIOIB30BaTh KOMIBIOTEPHBIC
TEXHOJIOTUHU JUIsi 00paboTKMU M mepenadn MH(OpMalLUU U €€ MPEICTAaBICHUS B Pa3IUYHbBIX

bopmax;

HCIO0JIb30BATh NPHOOpPeTeHHbIe 3HAHUSI U YMEHHMS B NPAKTHYECKOH /eATeJbHOCTH W
NOBCEHEBHOM KU3HHU IS
» TIOHMMAaHHsI TJIOOAJTBHBIX MPOOJEM, CTOAUIMX TEepea YeIOBEYECTBOM: JKOJOTMUYECKHUX,
JHEPreTUYECKUX U CHIPbEBBIX;
» OOBSICHEHUSI XHMHUYECKHX SIBICHUH, TPOUCXOAANINX B TMpPHPOJAE, OBITYy H Ha
IIPOU3BOJICTBE;
» DKOJIOTHYECKH TPAMOTHOTO TOBEICHUS B OKPYKAOIIEH cpere;
» OLEHKH BIHMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAaloIIeH cpeasl Ha OpraHu3M
YeJl0oBeKa U JIPyTUE JKUBbIE OPTaHU3MBbI;
» 0e3omacHO# pabOTHI C BEIIECTBAMH B J1a0OPAaTOPHH, OBITY M HA TPOU3BO/ICTBE;
» OIpeNeNeHnsT BO3MOXKHOCTH TPOTEKAHUS XWMHYECKUX MPEBpAIEHUH B Pa3IMIHBIX
YCIIOBUSIX U OLICHKH MX TOCJEICTBUM;
» pacrio3HaBaHUs U UACHTU()UKAIIUN BAKHEHUIITNX BEIIECTB U MAaTEPHAJIOB;
» OLICHKH Ka4eCTBa MUTHEBOW BOJBI M OTACIBHBIX MUIIEBBIX MPOIYKTOB;
» KPUTHYECKOW OILIEHKM JIOCTOBEPHOCTH XWMHUYECKOH WH(pOpMAIHH, TOCTYHAroIeH u3
Pa3IMYHBIX UCTOYHUKOB.



PA3JIEJI |l. Conep:xanue pado4eit nporpammsbl mo xumnu B 10 kiacce
(2 yaca B Heger0, Bcero 70 yacoB)

3a ocHOBY B3dTa mporpamma Kypca xumuu s X— XI kigaccoB o0mieo0pa3oBaTeIbHbIX
yupexaenuit O.C. 'abpuensaa u Ctangapt cpeHero o0mero oopa3oBaHus MO0 XUMUH.
Beenenne (4 u)

[Ipenmer oprannuyeckoil Xxumuu. OCOOEHHOCTHM CTPOEHMSI M CBOMCTB OPIaHUYECKUX
coeuHEHUI. 3HaUeHUEe U POJIb OPTaHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK B KM3HU
oOuiectBa. KpaTkuii ouepk UCTOPUM pa3BUTUSL OPIraHUUYECKON XUMUU.

OcHoBHBIE MOJIOXKEHUST Teopun cTpoeHuss A.M. byrtnepoBa. [lpeanocbuiku co3aaHus
teopun. [lpencraBienne o Teopun TUMOB W paaukanoB. Paborer A. Kekyrne. Xumudeckoe
CTpOEHHE U CBOMCTBA OpraHn4eckux BeuiecTs. M3oMepus Ha mpumepe OyTaHa v n300yTaHa.

DJeKTpOHHOE 00J1aK0 M OpOUTadb, MX (GOPMBI: S U P. DIEKTPOHHBIE U DIEKTPOHHO-
rpadpuueckue (opmynbl aToma yriepoja B HOPMAadbHOM M BO30YXIEHHOM COCTOSIHHSIX.
KoBaneHTHas xumuueckas CBsi3b, €€ MOJSIPHOCTh U KpaTHOCTh. BopopoaHas cBsa3b. CpaBHEHUE
00OMEHHOT0 M JOHOPHO-aKI[ENTOPHOTO MEXaHHU3MOB 00pa30BaHUs KOBAJICHTHON CBS3H.

BanenTHble cocTostHMsl aToma yriepoaa. Buaesl ruOpummsammu: sp3-rudpuausanus (Ha
npuMepe MOJEKYJIbl MeTaHa), sp2-TuOpuauzanus (Ha MOpuUMepe MOJEKYNIbl JTHIIEHA), Sp-
ruOpumu3anyst (Ha TpUMEpe MOJISKYINbl aleTHieHa). [ eoMeTpusi MOJEeKyl pacCMOTPEHHBIX
BEIIECTB U XapaKTePUCTHKA BUJI0B KOBAJCHTHOMN CBSI3U B HUX.

Tema 1. CTpoeHue, KiaccuPuKAIUs M PeaKIUUA OPraHUYeCKnX coequHeHuii (5 1)

Knaccugukanus opraHn4eckMX COEIMHEHUH 110 CTPOCHMIO «YIJIEPOJHOIO CKelleTay:
AlUKINYecKHe (aJKaHbl, aJKEHbl, aJIKUHbI, aJKaIUeHbl), KapOOUUKINYecKue, (LIMKIOaIKaHbl U
apeHbl) U TeTepolMKInYeckue coenuHeHus. Kiaccudpukaius OpraHM4ecKUX COEITUHEHUH 110
(GyHKIIMOHAJIBHBIM TpyHIaMm: CHOUPTHI, (QEHOdbl, NPOCThie 3S(UPBI, aNbJETHAbl KETOHBI,
KapOOHOBBIE ~ KHUCIIOTBI, CJIOXHBIE 3(UPBI, YIJIEBOIBL, a30TOCOJEpPIKAIIUE COEIUHEHUS:
HUTPOCOEUHEHNUS, aMUHBI, aMUHOKHUCIIOTBHI.

Howmenknarypa tpuBuanbHas, paunoHanbHas u HWIOITAK. Ilpunuunsl obOpa3oBaHus
Ha3BaHM opraHuueckux coeanHenuii mo MIOITAK.

Bunbl wusomepur B OpraHMYECKOM XHMMMM: CTPYKTypHas U IIPOCTPAHCTBEHHAS.
Pa3HOBHIHOCTH CTPYKTYpHOM W30MEPUHM: H30MEPHUS «YTJIEPOJHOTO CKEJIETa», H30MEpHUs
NOJIOXKEeHUS (KpaTHOM CBsI3M M (YHKUMOHAIBHOM TpYNINBI), MEXKIAcCOBas M30MEpUs.
PasHoBHIHOCTH TIpOoCTpaHCTBEHHOM M3oMepuu. ['eomerpuyeckas (1Mc-, TpaHC-) U30MEPUs HA
IIpUMEpE AIKEHOB U IIUKJIOANIKaHOB. OnTudeckas M30Mepus Ha IPUMEPE aMUHOKHUCIIOT.

Pemenue 3a1a4 Ha BBIBOJ (DOPMYIT OpraHUYECKUX COETUHEHUI.

JdeMoHcTpanuu. Mozenu MOJIEKYII TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCIUHEHUMN.

Tema 2. XuMu4yecKue peakuu B opranuyieckoii xumuu (4 yaca)

Tumnel XUMUYECKUX peakluii B OpraHndeckoil Xxumuu. [ToHITHE O peakiusx 3aMelIeHHUS:
TaJIOTCHUPOBAHWE QJKAaHOB W apeHOB, MIEJIOYHOW THIPOJIHM3 TaJloreHaKaHoB. [loHsATHE O
peaKkiusx  MPUCOCTUHEHHUS: THJIpaTalus, THAPUPOBAHUE,  TUAPOTAJIOTCHUPOBAHUE,
TaJIOrCHUPOBAHUC. PeaKHI/H/I MOJIMMEPHU3AIMN W TTOJUKOHACHCAIINH. Tlonatue o peaKkuuax
OTIIEIUICHUS  (DIIMMUHUPOBAHUA): JETUIPUPOBAHHME AJKAHOB, JIETHJpAaTallis CIUPTOB,
JETHIPOXJIOPUPOBAHNE HaA TPUMEpPEe TalOTeHaIKaHOB. [IOHATHE O KPEKWHTE aIKaHOB U
ACIIOoJIMMEpU3alus MoJIMMCpPoOB. PeaKI_II/IH HU30MCpHU3alliu.

['omomuT4ecKnii M TETEPOJUTUECKUN pa3pblB  KOBAJICHTHOM XUMHUYECKOW CBA3U;
o0Opa3oBaHHEe KOBAJCHTHONH CBS3W TO JIOHOPHO-AaKIENTOPHOMY MexaHu3my. [loHsiTHe O
Hykiaeodpune u snekrpodmiie. Kiaccudukanmst peakiuid Mo THIY pPearupyroliux YacTHIl
(HyKJI€O(pHUIBHBIE U JEKTPOPHUIbHBIC) U MPUHIUITY U3MEHEHHUsI COCTaBa MOJIEKYJbl. B3anmHoe
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BIIMSIHME AaTOMOB B MOJIEKYJIaX OpPraHUYEeCKUX BemlecTB. MHAYKTHBHBIN M MeE30MEpHBIN
s dextol. [IpaBmio MapkoBHUKOBA.

Nemoncrpanuu. IlnaBnenuwe, oOyriiMBaHWE H TOPEHHE OPTaHUYECKHUX BEIECTB.
OO6ecuBeunBaHre STUJICHOM U alleTUJICHOM OpOMHOM BOJIBI M PAacTBOpa NEpMaHraHaTa Kallus.
B3anmopeiicTBre CIUPTOB C HATPUEM U KUCIOTaMHU. JlenosmMepu3anus N0JIUITUIICHA.

Konumponvnaa paooma Ne 1 no meme: «Cmpoenue u knaccupuxayus opeanuiecKux
coeounenuil. Xumuyeckue peaxkuyuuy

Tema 3. YrueBoaopoabi (18 u)

[Tonstue 06 yrmeBomopoxax. IlpupoaHble HCTOUHUKH yriieBogopoaoB. Hedts u ee
IpOMBbINUIeHHAsT nepepaboTka. DpakuuoHHAs NEPEeroHKa, TEPMUYECKHH M KaTaIUTUYECKUN
KkpekuHr. [lpupoaHblii ra3, ero cocraB M MPAKTUYECKOE HMCIOJIb30BaHWE. KaMeHHBIM Yrolb.
KokcoBanue kaMeHHOTO yTJIfl.

Anxanwi. ['oMosoruueckuii psa u oomasi popmyiia ankaHoB. CTpoeHUE MOJISKYJIBI METaHa
U Ipyrux ajkaHoB. M3oMepus U HOMEHKJIAaTypa ajJkaHoB. PU3MUECKUE U XMMUYECKUE CBOMCTBA
QJIKaHOB: pEeaKUMU 3aMElICHMs, T'OPEHHE aJKaHOB B pA3JIMYHBIX YCIIOBUSX, TEPMHUECKOE
pa3oKEeHHE aJKaHOB, M30MepHu3alus ankaHoB. lIpumeHeHue ankaHoB. MexaHU3M peakuuu
pPaAMKaNbHOIO 3aMEeUIeHMs], ero cTaauu. lIpakThuueckoe HMCIoNb30BaHUE 3HAHUM O MEXaHU3MeE
(cBOOOIHOpAANKATBHOM) pEaKuu B TMpaBHIIaX TEXHUKH O€30MacHOCTH B OBITY U Ha
MPOU3BOJCTBE. [IpOMBINIICHHBIE CHOCOOBI IOJYYCHHS: KPEKUHT QJIKaHOB, (paKIHOHHAs
NeperoHKa HeTH.

Anxenwvi. 'omonoruueckuii psia u odmas Gpopmyna ankeHoB. CTpoeHHE MOJIEKYIIbI dTUJICHA
U JIpyTUX aJkeHoB. M30Mepust aJkeHOB: CTPYKTypHas U MpocTpaHcTBeHHas. HomeHknatypa u
¢uznueckue cBONCTBAa ajakeHOB.  [lodydeHHe ATHIIEHOBBIX YIJIEBOJOPOAOB M3 aJKaHOB,
raJloreHajIKaHoB, CIUPTOB. Peakuuu mpucoenuHeHus (TUAPUPOBAHUE, THIPOTAIOT€HUPOBAHUE,
rajioreHupoBaHue, TuapaTainus). Peakiuyu oKucIeHns 1 nmojJuMepu3alun aikeHoB. [Ipumenenue
AIKEHOB HAa OCHOBE MX CBOMCTB. MeXaHW3M peaklUd SIEKTPO(UIBHOTO MPUCOCTUHEHHS K
ankeHaMm. OKHCIIEHUE aJIKEHOB B «MATKUX» U GKECTKUX) YCIOBUSX.

Permennie pacdyeTHBIX 3aad Ha YCTAHOBJIEHHE XHUMHUYECKOW (HOpMyINBI BelIECTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB.

Anxunei. T'omonornueckuit psa  ankuHoB. O6mas dopmymna. CTpoeHHE MOJIEKYIBI
aneTwieHa M JOpyrux aikuHoB. M3omepust ankuHoB. HoMeHknaTypa aleTHIEHOBBIX
yraeBoaopoaoB. IlomydeHue amkWHOB: METAaHOBBIM W KapOWIHBIM crmocoObl. Dusnueckue
CBOMCTBA  aNKWUHOB. Peakmuu  TPHUCOCIWHEHHUS:  TaJOTEeHHpPOBAaHUE, THUIAPUPOBAHUE,
TUAporajioreHupoBanue, ruapatanus (peakius Kydeposa). Jlumepuzanus W TpUMepU3alUs
aJKUHOB. B3anmonecTBre TEpMUHAIIBHBIX aJJKMHOB ¢ OCHOBaHUsAMH. Okucienue. [Ipumenenue
AJKHUHOB.

Juenvi. CTpoeHHe MOJIEKYN, H30MepUs M HOMEHKJIAaTypa ankaaueHoB. dusnueckue
CBOMCTBA, B3aMMHOE€ PACMOJOKEHHE MU-CBSI3€d B MOJEKYJIaX aJKaJUEHOB: KyMYJIMPOBAHHOE,
COTIPSKEHHOE, H30JIMpoBaHHOE. (OCOOEHHOCTH CTPOEHHS CONPSIKEHHBIX aJIKaJAHUEHOB, HX
MOJIy4EeHHE.

AHamorusi B XHMMHUYECKMX CBOWCTBAaX QJIKEHOB U alKaJAWeHOB. [lomumepusaims
alKagueHoB. HaTypanbHbII M CHHTETUYECKMM Kaydyku. BynkaHusanus kaydyka. PesuHa.
Pa6oter C.B. JlebGeneBa, OCOOEHHOCTHM peakIMid TPUCOSAUHEHUS K alKagueHaM ¢
CONPSIKEHHBIMU MMU-CBSI3SMH.

Luxnoankanvl. T'oMonorudeckui psg u oOmas dopmyna IUKIOATKaHOB. HampsokeHue
mukna B CsHg, C4Hg, CsHio, korpopmammu CgHip, M30Mepuss MUKIOATKAHOB («IIO0 CKEIETY»,
I[UC-, TPAHC-, MEXKJIaccoBas). XUMHUYECKHE CBOMCTBA LUKIIOAIKAHOB: TOPEHUE, PA3JIOKEHUE,
paauKalbHOE 3aMelleHne, n3omepusanus. OcoObie CBOMCTBA UKIONPOINaHa U UKI00yTaHa.

Apensbi. beH3011 Kak mpeacTaBuTenb apeHoB. CTpoeHHe MOJEKYNIbl O€H30J1a, CONMPsHKECHUE
nu-cesazeid. [lomyuenne apeHoB. ®@usmueckue cBoiicTBa OeH3ona. Peakimm 37aeKTpoQHIBLHOTO
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3aMeIeHus C yJyacTHeM OeH30J1a: raJlorTeHHpOBaHKe, HUTPOBaHUE, alIKIIMpoBanue. OpueHTanus
Opu  3IEKTPOPUIbHOM 3aMenieHuH. Peakuuu OokoBbIX 1emneil ankuinOeH30moB. CrocoObl
nonydenus. [Ipumenenue 6eH305a U €ro rOMOJIOTOB.

Pemennie pacueTHbIX 3a7ad Ha BBIBOA (POPMYJN OpPraHMYECKHMX BEUIECTB [0 MacCOBBIM
JI0JISIM U TI0 IPOJYKTaM CrOpaHHUsl.

JemoHcTpanuu. ['openue Metana, STUIIEHa, dTHHA, OeH3051a. OTHOILIEHHE 3TUX BEIIECTB K
pacTBopaM TIepMaHraHara kKamus u OpomHoW Bone. OrmpeneneHue KaueCTBEHHOTO COCTaBa
MeTaHa W STWJIEHAa MO NpPOAYKTaM ropeHus. B3peiB cMecu MeraHa ¢ Bo3ayxoM. [lomyuyenue
METaHa B3aUMOJICHCTBUEM aleTaTa HaTpHsl ¢ HAaTPOHHOW HM3BECTHIO; alleTHJICHA KapOWIHBIM
CrocoOoOM; 3TUJICHA - peaklMel AeruapaTalii 3TUIOBOIO CIHPT; pa3jiokKeHHe KayuyKa MpU
HarpeBaHUM HCHBITAHUE NPOAYKTOB paszioxkeHus. beHzon kak pactBoputenb. HuTpoBanue
OeHzorna.

JlabopaTopubie ombiTbl. Ne 1. IlocTtpoenue Moxeneil Mosekysn ankaHoB. Ne 2.
CpaBHeHUE TUIOTHOCTH M CMELIUBAEMOCTH BOABI U yrieBogopoaoB. Ne 3. [loctpoenue moxeneit
MoJIeKyI T aikeHOB. Ne 4. OOHapyxeHue ankeHoB B OcH3uHe. Ne 5. [lonmydeHne aneTuieHa u ero
peakiuu ¢ OpOMHOI BOJIOW U pacTBOPOM IMepMaHTaHaTa Kajusl.

Konumponvnas paboma Ne2 no meme: «Y2nee000poout»

Ilpakmuueckan paooma Nel «Kauecmeennulii ananu3 op2aHudecKux coeOUHeHul»

Ilpakmuueckasa paooma Ne2 «Yenee000poowvr)

Tema 4. CiupTbI 1 peHoBI (4 1)

Cnupmur. CoctaB U kiaccuduKaius CnupToB (10 XapakTepy yrieBOAOPOJAHOTO pajuKasa
U TI0 aTOMHOCTH), HOMEHKJIarypa. M3omepus cnupToB (MOJOKEHUE TUAPOKCUIIBHBIX TPYII,
MEXKJIacCoBasi, «yrjepogHoro ckeneray). dusmyeckue CBONCTBA CHUPTOB, MX IOJIyUYEHHE.
MexmonekymsipHasi BoJopoJHast cBA3b. (OCOOEHHOCTH »HIIEKTPOHHOIO CTPOEHHS MOJIEKYJ
COUpTOB. XHUMHUYECKHE CBOWCTBA CHUPTOB, OOYCIOBJICHHbIE HaJIWYHMEM B MOJIEKYJIax
THJIPOKCOTpYNI: 00pa3oBaHUE AJNKOTOJISATOB, B3aUMOJEHCTBHE C TaJOr€HOBOJIOPOJAMH,
MEXMOJIEKYJIIpHasT U BHYTPU MOJIEKYyJsipHas Aeruaparanus, STepu(UKaIs, OKHCIECHUE U
JeruaipupoBaHue cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX cHUpTOB. KauecTBeHHas
peakuys Ha MHOTOATOMHbIE CIUPTHI. BakHelne mpeacTaBUTeNId CIUPTOB: METAHOJ, 3TAHOI,
ATWIEHIJIMKOJb, MINLEpUH. PU3NOIOTHYECKOE ACHCTBHE METaHOJa M ATaHoja. Paccmorpenue
MEXaHU3MOB XUMHUECKHUX PEAKIIHU.

@enonvi. CTpoeHHe, M30MeEpUs, HOMEHKJIaTypa (EHOIOB, MX (U3NYECKHE CBOWCTBA U
nosydeHue. XumMudeckue cBorctra peHosnoB. KucnorHsie cBolicTBa. B3anmMHoe BIMsHIE aTOMOB
U TPYII B MOJIEKYJIaX OpraHWYEeCKUX BELIECTB Ha npumepe ¢eHona. [lonukonaeHcanus gpenona
¢ ¢popmanbaerunom. Kauectsennas peakuusi Ha ¢enon. Ilpumenenue ¢penona. MHoroaToMHbIe
(beHombI.

demoncTpaumnu. Beigenenue Bojmopoma u3 3TUoBOro cnuprta. CpaBHEHHE CBOWCTB
CIHPTOB B TOMOJOIMYECKOM psiay (pacTBOPHUMOCTb B BOJE, TOpPEHHE, B3auMOJICHCTBHE C
HaTpueMm). BzaumopeiictBue rimmepuHa ¢ HarpueM. [lomydeHue CIOXHBIX  A()HUPOB.
KavecTBeHHass peakuus Ha MHOroaToMHble cnupThl. KadecTBeHHas peakuuss Ha (eHon (c
xnopunom sxene3a (III), PactBopumocts ¢QeHona B Bojae MNpH pPa3IUYHONW TeMIlEparype.
Britecnenue ¢enomna u3 OeHonsita HATPHUs YTOJbHOW KUCIOTOH.

JladoparopHsbie onbIThI. Ne 6. [TocTpoeHne Moene MoJaeKyn H30MEpHBIX criupToB. Ne 7.
PacTBOpHMOCTB CIUPTOB € pa3IMYHBIM YHCIOM aTOMOB yriepona B Boje. Ne 8. PactBopumocTts
MHOT0aTOMHBIX cnupToB. Ne 9. B3anmoneicTBHE€ MHOTOATOMHBIX CIHPTOB C THIPOKCHIAOM
mean (IT). Ne 10. B3aumonelicTBrue BOJAHOTO pacTBopa (heHosia ¢ OpOMHOI BOIOM.

Ilpakmuueckan paboma Ne3 «Cnupmul, peno1v1»



Tema 5. Aibaeruabl 1 KeTOHbI (5 4)

Anpueruapl U KeTroHbl. Knmaccudukamus, cTpoeHHEe UX MOJEKYJ, H30MEpUsS U
HOMeHKIaTtypa. (OcoOEHHOCTH CTpOeHHs] KapOOHWIbHOM rpynnbl. Duznyeckue CBONCTBA
dbopManpierua U €ro roMoJoroB. XWUMHYECKHE CBOWCTBA AallbJETHIIOB, OOYCIIOBIICHHBIC
HAJIMYUEM B MOJIEKyJe KapOOHUJIBHOW TpYIIbl aTroMOB (TUAPUPOBAHHE, OKHCIICHUE
aMMHMa4YHBIMH pacTBOpaMH oOkcupa cepedpa u rugpokcuna menu (II)).  Ilpucoenmnenue
CUHWIBHON KHUCIIOTHI U OuCyib(uTa HaTpus. KadecTBeHHBbIE peakuuu Ha anbleruasl. Peakius
noJMKoHAeHcanuu ¢eHona ¢ popmanbaerugom. OcoOEHHOCTH CTPOSHUS M XUMHUYIECKUX CBOHCTB
KETOHOB. B3anMHoe BiusHHE aTOMOB B MOJEKyJax. ['ajoreHupoBaHue allbJIerHI0B U KETOHOB
10 HOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakiiys Ha METHIJIKETOHBI.

Jemoncrpanuu. Komnekuus anpaerunoB. Peakius «cepedpsiHoro 3epkanay. OkucieHue
OeH3a/b/Ier1/1a Ha BO3AYXE.

Jla6opaTopusbie onbIThbl. No 11. IlocTpoenue mojeneit MOIEKYI U30MEPHBIX allbJICTHI0B
1 KETOHOB.

No 12. Peakmus «cepedpsiHoro 3epkama» Ne 13. OkuciaeHuE aubIerujaoB THAPOKCHIOM
memu (11).

Ne 14. Okucnenue OeH3anpaeruaa KuciIopoaoM BO3ayxa.

Konumponsnas paboma Ne 3 1o reme: «Anboezuovl u cnupmui)

Ilpakmuueckan padoma Ned «Anvoezuovt u KemoHwvl»

Tema 6. KapGoHoBbIe KHCI0TBI, CJI0KHBIE IPHUPHL, :KHPHI (8 u)

Kapbonoesvie xucnomwvr. CTpoeHHE MOJEKY1 KapOOHOBBIX KHCIOT M KapOOKCHIJIbHOM
rpynnsl.  Kiaccupukanuss M HOMEHKIAaTypa KapOOHOBBIX KHCIOT. Puiznyeckue CBOMCTBA
KapOOHOBBIX KHCIOT M MX 3aBUCHUMOCTb OT CTpOEHHs Mojekyild. KapOoHOBble KHUCIOTHI B
npupone. buonorumueckass poib KapOOHOBBIX KHcIOT. OOlIue CBONCTBA HEOPraHMYECKUX U
OpPraHMYECKHUX KHUCIOT (B3aUMOICWCTBHE C MeETaUlaMH, OKCHUAAMU METaIOB, OCHOBaHHSIMH,
coisiMu). BrnusHue yrieBoIOpOAHOrO paaMKana Ha CHIly KapOOHOBOM KuCIOTHI. Peaxius
Tepu(UKalMU, YCIOBUs ee MpoBeAeHUs. OIHOOCHOBHbIE M MHOIOOCHOBHBIE, HENpe/eibHbIe
KapOOHOBBIE KUCIOTHI. OTJENIbHbIE PEACTABUTEIN KUCIIOT.

Cnoocnvie  o¢hupvi.  CTpoeHHE CIOXHBIX 3(GHUPOB, HU30MepHs (MeXKiaccoBas U
«yriepomgHoro ckeneray). Homenkmarypa cioxksbiXx 3¢upoB. OOpaTUMOCTh  peakiuu
TepUpUKaALNU, THIPOJIN3 CIOKHBIX 3(hupoB. PaBHOBECHe peakiuu: sTepuUKaluu- THIPOIIN3a;
(bakTopbl, BIUSAIONINE HA TUAPOIIN3.

JKupbi - crnoxxHble H3QUpHI MIHLEPHUHA U KapOOHOBBIX KHCIOT. COCTaB M CTPOEHHE MOJIEKYJT
xupoB. Knaccudukanus xupoB. OMbUICHHE XKUPOB, MOJy4eHHE MblUIa. Mblia, OObSICHEHHE UX
Moronmx cBoiictB. XKupbsl B mpupoje. buonoruueckas ¢ynkuus xxupoB. Ilonstue o6 CMC.
O0BsicHeHnE MOIOIINX cBOMCTB MbuIa 1 CMC.

JdeMoHcTpanun. XUMHUYECKUE CBOMCTBA YKCYCHOM M MYpPaBbUHOM KHCIOT. Bo3ronka
OeH3oifHON KucnoTel. CBONCTBA HEMpeAeNbHON OJIEMHOBOM KHUCIOTHL. [lodydeHue ciaokHOTro
a¢upa. Konnekius macenn.

JlabopaTopHusbie onbIThl. Ne 15. [TocTpoeHune Moesneit MoJIeKysl H30MEPHBIX KapOOHOBBIX
KUCJIOT U CI0XKHBIX 3¢upoB. Ne 16. CpaBHEHHE CHIIBI YKCYCHOM U COJITHON KUCIIOT B peaKkIusX ¢
nuHkoM. Ne 17. CpaBHeHHE pacTBOPUMOCTH B BOjEe KapOOHOBBIX KHCIOT U HX cosieid. Ne
18.B3aumozeiicTBue KapOOHOBBIX KHUCIOT C METaJUIaMU, OCHOBHBIMU OKCHJIaMH, OCHOBaHHSMH,
amM(bOoTepHBIMU TUApPOKcHIaMH U colisiMu. Ne 19. PacTBopuMOCTb )KUPOB B BOJIE U OpraHUYECKHUX
pacTBOPUTEISX.

Koumponvnana paooma Ne 4 1o Tteme: «Kucnopoocooeprcawyue opzanuueckue
COeOUHEHUA)

Ilpakmuueckan paooma Ne5 «Kapoonoevie kuciomur»



Tema 7. YriaeBoanl (4 1)

OTUMOIIOTHs Ha3BaHUA Kiacca. MoHO-, nu- m nonucaxapuisl. [IpencraBurenu Kaxmon
rpynmsl. buonoruueckas poisb yriieBooB. VX 3HaueHHE B )KU3HU Y€JIOBEKA U OOIECTBA.

Momnocaxapuowr. Ux xknaccudukanus. I'ekco3sl M uMX mnpeacraButenu. [mokosa, ee
¢u3uueckue CBOICTBA, CTPOCHHE MOJEKYNbl. PaBHOBECHSI B pacTBOpE TIIIOKO3BI. 3aBHCUMOCTh
XUMHUYECKHX CBOWCTB INIFOKO3bI OT CTPOCHMsI MOJIEKYJBl. B3aummoneicTBue ¢ TMAPOKCHUAOM
menu(Il) mpu KoMHATHOW TemIepaType U HarpeBaHWH, STEPUPHUKAIMS, PEAKIU «CepeOpsIHOro
3epKasia», TUApUpoBaHHe. Peakiuu OpOKEHHs IUIIOKO3bI: CIUPTOBOIO, MOJIOYHOKHUCIIOTO.
I'moko3a B mpupone. buonornueckass ponap riroko3sl. [IpruMeHeHHE TUIIOKO3BI Ha OCHOBE €€
cBOMCTB. DPpyKTO3a Kak H30MEp TIIOKO3bl. CpaBHEHHs CTPOCHHMS MOJIEKYJI M XMMHYECKHUX
CBOWCTB TJIIOKO3BI U PPyKTO3bl. PPYKTO3a B IPUPOJIE U €€ OUOIOTHYECKast POIb.

Hucaxapuowi. Ctpoenue, obOmas ¢opmyna u mnpeacraButenu. Caxaposa, JIakTo3a,
MaJIbT03a, WX CTPOCHHE W Ouonormyeckas poib. ['mapomms nucaxapunos. [IpombinuieHHOE
IOJy4eHHEe caxapo3bl M3 HOpupoAHoro cbipbd. Ilomucaxapuasl. OOmas ¢opmyra u
IPEJICTAaBUTENIN:  JEKCTPUHbI W TJUKOIEeH, KpaxMmai, LeJullojio3a  (CpaBHHUTENbHas
xapakrepucTtuka). ®dusznyeckue  CBOWCTBA  MOJMCAXapUIOB. XUMHUYECKHE  CBOMCTBa
nonucaxapuaos. [uaponus mnomucaxapugoB. KauecTBeHHas  peakuus Ha — Kpaxmall.
[Tonucaxapuapl B mpupoae, HUX Ouonoruyeckas pousib. [IpuMeHeHHe noJaucaxapuaoB Ha
OCHOBaHUHU UX CBOMCTB (BoJIOKHA). [loHsTHE 00 MCKYCCTBEHHBIX BOJOKHAaX. B3ammoneicTBue
LEJUTF0JIO3b] C HEOPIaHUYECKUMU M KapOOHOBBIMH KHCIOTaMHM - 00pa30BaHME CIIOKHBIX 3()HUPOB.

JemoncTpanuu. B3anmoaelictBue rimoko3sl ¢ ruapokcugoMm menu(ll) 0e3 narpeBanus u
npu HarpeBaHuM. Peakuus «cepeOpsHOro 3epkajiay INIOKO3bl. 'HApoIu3 caxaposbl, LeJUTI0I03bl
1 Kpaxmaia. Kosiekuust BOJIOKOH.

Jla6opaTopusbie onbIThl. No20.O3HakoMIieHHE C (PU3UUECKUMH CBOWCTBAMHU TIIOKO3BI.
Ne21.BzaumopeiictBue 1ioko3bl ¢ rugpokcugoM meau (II) mpu oOBIUHBIX yCIOBHSX W NpU
HarpeBaHuu. Ne22.B3aumonelicTBUE TIIIOKO3BI M Caxapo3bl ¢ aMMHA4YHBIM PacTBOPOM OKCHJIA
cepebpa. Ne23 KucnoTHblii rugponu3 caxapos3bsl. Ne24 KadecTBeHHass peakids Ha Kpaxmall.
Ne25.3HakOMCTBO € KOJIEKIIMEN BOJIOKOH.

Ilpakmuueckasa paboma Ne 6 «Yzneeoou.

Tema 8. A3orconep:kaiue coexuHeHus (9 4)

Amunvi. Onpenenenve amuHoB. CtpoeHue amuHOB. Kitaccudukauus, uzomepus u
HOMEHKJIaTypa aMHUHOB. Anudarndyeckue M apoMaTuueckue amuHbl. AHWIMH. [lomydeHue
aMUHOB: aJKMUJIUPOBAaHHWE aMMMaKa, BOCCTAaHOBJIEHHWE HHUTPOCOEAMHEHUN (peakuus 3UHHUHA).
®uznyeckue CBONCTBA AMMHOB. XMMHUYECKHE CBOMCTBA aMUHOB: B3aUMOJICHCTBUE C KUCIOTaMU
1 BOJI0M. OCHOBHOCTh aMHUHOB. ['OMOJIOTHYECKHI psIT ApOMAaTUYECKUX aMUHOB. AJIKMJINPOBAaHUE
U alWJIMpOBaHHWE aMMHOB. B3anMHOE BIMsSHHE aTOMOB B MOJIEKYyJaX Ha NPUMEPE aMMHaKa,
anudaTuyecKux W  apOMAaTUYECKUX aMHUHOB; aHWJIMHA, O€H30Ja W  HUTpoOEeH30Ia.
AMuHOKuca0TEl. COCTaB M CTPOEHHME MOJIEKYJ AMMHOKUCIIOT, M30MepuHU. J[BONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCIIOT U €€ MpHUUYMHBL. B3aumozeiicTBe aMHUHOKHCIOT C
OCHOBaHMSAMH, 00pa30BaHUE CIIOKHBIX 3(PHUPOB. B3aumozeiicTBue aMHHOKUCIOT C CHJIBHBIMU
kucinoramMu. OOpa3oBaHue BHYTPUMOJEKYISPHBIX cojiel. Peaknuss MNOJMKOHAEHCAIUU
AMUHOKHCIIOT.

benku — mpupoansie Ouononumepsl. IlenTuaHas rpyrnmna aTOMOB W TMENTUAHAS CBS3b.
[lentunsl. benku. IlepBuyHas, BTOpUYHAs M TPETHYHAs CTPYKTYpHl OEIKOB. XHMHUYECKHE
CBOMCTBa OEJIKOB: TOPEHUE, JEHATypalus, THAPOIN3, KaYECTBEHHbIE peakuuu. buomornueckue
¢ynkunu OenkoB. 3HaueHue OenkoB. YeTBepTWyHas CTPyKTypa OEIKOB Kak arperamus
OCJIKOBBIX W HEOEIKOBBIX MOJeKynl. [mobanpHas mpoOiema OEIKOBOTO TOJOMAaHUS W MYTH €¢
pewenus. Ilonarue JJHK n PHK. Ilondatue o HykieoTHzae, NMPUMHUIVHOBBIX U ITYPUHOBBIX
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ocHoBaHusx. [lepeuunas, Bropuynas u tperndHas crpykrypsl JJHK. buonornueckas ponas JJHK
u PHK. I'enHas ua>xeHepus 1 OMOTEXHOJIOTHSI.

JemoncTpanuu. OnbITl ¢ METUIAMHUHOM: TOpPEHHE, IIEIOYHBIE CBOICTBA pacTBOpA.
OO6pa3oBanue coiseil. B3ammoneiicTBUe aHWIIMHA C COJISTHOM KHCJIOTOW M ¢ OpOMHON BOJIOM.
Oxkpacka TKaHU aHWIMHOBBIM KpacuTeseM. J[oka3aTensCcTBO Hamuuus (yHKIIMOHAIBHBIX TPYIII B
pacTBopax aMUHOKHUCIOT. PacTBopenue u ocaxxaeHue 6enkoB. Jlenatypaius 6enkoB. Komnekuus
«BonokHay.

JlaGopatopuble onbIThl. No 26. [loctpoeHne moneneil MOJIEKYJ M30MEpPHBIX aMUHOB.
Ne27.CmemmBaeMocTh aHmIuHa ¢ Bogou. Ne 28. OOpa3oBaHue coneil aMMHOB ¢ KuciaoTamu. No
29. KauecTBeHHBIC peaKIMK Ha OCIKHU.

Konmpononaa pavoma Ne 5 no meme: «A3omcoodeprcanjue coeOunHenusny.

Ilpakmuueckan paooma Ne7 «Hoenmugurkayun opecanuueckux coeOUHeHui».

Tema 9. Bruosloruyeckn akTHBHbIE BelecTBa (4 1)

[lonsTne o BurammHax. WX kinaccudukamuss u  obo3Hauenue. [Ipodunakruka
aABUTaMHMHO30B.

[lonstTue o ¢depMeHTax Kak O OHMOJIOTHYECKHMX KaTalu3aTopax OEIKOBOH MPUPOJIBL.
OCOOCHHOCTH CTPOCHHST W CBOWCTB B CpPaBHEHHMH C HEOPTaHUYECKUMH KaTalM3aTOPaMHU.
3HayeHue B OMOJIOTMM M IpPUMEHEHHe B IpoMblinuieHHOCTH. Knaccudukanus ¢depMeHTOB.
OCOOEHHOCTH CTPOCHUS M CBOMCTB (DEPMEHTOB: CEIIEKTUBHOCTH M () ()EKTUBHOCTb.

[lonsiTve 0 TOpMOHAaX Kak OHMOJIOTMYECKH AaKTHBHBIX BEIECTBAX, BBIMOIHSIIOIINX
SHAOKPHUHHYIO PEryjisiiuu, JXU3HCACATCIIbHOCTU OPraHu3MOB.

[lonsTre o nekapcTBaX Kak XHMMHOTEpANEBTHUECKHX Npemnaparax. ['pymnmbel JeKapcTs:
cynb(amubpl, aHTUOMOTHKH, acmUpuH. be3omacHbsie cMOCOOBl MPUMEHEHHUs JIEKapCTBEHHBIX

dopm.
Tema 10. IToBTOpEeHHE OCHOBHBIX BONPOCOB Kypca «Opranndeckas xumus» (5 1)

Coaep:xanue padoueil nporpammsl o xumuu B 11 kiacce
(2uaca B Henesto. Beero 68 uacon)
3a ocHOBY B3siTa mporpamma kypca xumuu aiss X— XI kmaccoB oOrieo0Opa3oBaTenbHBIX
yupexaenuit O.C. I'abpuensna u CranaapT cpeHero oouero oopa3oBaHus M0 XUMHUH.

Tema 1. CTtpoenne atoma (8 u.)

Amom- cnoxHas 4acTula. SApo M 3IeKTpoHHas 000J0YKa. DJIEKTPOHBI U IPOTOHBI.
Muxkpomup 1 Mmakpomup. Jlyanusm 4acTul, MUKpOMUpA.

Cocmosnue snexkmpona 6 amome. DIEKTPOHHOE o0nako n opourans. Dopma opoOutanei
(s, p, d, ). 'maBHOEe KBaHTOBOE YMCIIO. DHEPreTHYECKHE YPOBHU M MOAYPOBHHU. B3anMocBs3b
[JIaBHOT'O KBAaHTOBOTO YKCJIa, TUIIOB M (POpM OopOUTael 1 MaKCUMaJIbHOTO YHCIIa JJIEKTPOHOB Ha
noaypoBHsX M ypoBHsAX. llpunmun [laymu. DnexkTtpoHHass ¢opmyna aToMOB 3JIEMEHTOB.
['padmueckue 3nexTpoHHbIe hopmybl U npaBuio ['yHaa. DnekTpoHHO-Tpaduueckue Gpopmysasl
aTOMOB JIEMEHTOB. DJIEKTPOHHAs KJIacCH(PUKALINA YIEMEHTOB 110 CeMeICTBaM.

Banenmmuvie BO3MOKHOCTM aTOMOB XHMHYECKHX JJIEMEHTOB. BalleHTHBIE 3JIEKTPOHBI.
BaneHntHple BO3MOXHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB Kak (DYHKIMS UX HOPMAJIbHOTO U
BO30YKAEHHOTO cOCTOsIHUA. [lpyrue QaxTopbl, ONpeleNsioniie BaJEHTHbIE BO3MOXHOCTHU
aTOMOB: HaJMYME HEMOACIEHHBIX OJJIGKTPOHHBIX Map. Hamuume CBOOOAHBIX OpOHUTAJICH.
CpaBHeHUE BAJICHTHOCTH U CTEIICHU OKUCIICHHS.

Ilepuoouueckuti 3axon u llepuomnueckas cucremMa XUMHYECKMX dyeMeHToB JI. U.
MenpeneeBa. [Ipennocbulku OTKPBITHS 3aKOHA: HAKOIUICHHE (DaKTOJIOTMYECKOTr0 Marepuana,
pabots! npenmecrsennnkos W. SI. Bepremnyca, U. B. JleGepeiinepa, A. D. lllaukyprya, JIx. A.
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Hrronenaca, JI. 1O. Meiiepa, cve3n xumukoB B Kapicpys, nmuyHocTHele kauectBa J[. U.
MenneneeBa. Otkpoitue [[. 1. MenneneeBbM nepuoanveckoro 3akoHa. [lepsas ¢popmynupoBka
ero. [opusoHTanpHas, BepTUKaJIbHAs M JAMATOHAJIBHAS IEPUOJUYECKHE 3aBUCHUMOCTH.
[lepnonnueckuii 3akoH U crpoeHue atoma. M3otonbl. COBpeMEHHOE MOHATHUE XMMHYECKOTO
arieMeHTa. 3akoHoMepHocTh I. Mosmu. Btopas ¢opmynaupoBka MNEpHOJUYECKOTO 3aKOHA.
Ilepuonnueckass cucrtema U cTpoeHHe aroMa. DU3MYECKUH CMBICH MOPSAKOBOIO HOMeEpa
AJIEMEHTOB, HOMEPOB TIpynmnbl U nepuoga. I[IpuuMHBI H3MEHEHUS METAUIMYECKUX U
HEMETAJUIMUYECKUX CBOWCTB DJIEMEHTOB B TPYINax M NEPUOAAX, B TOM 4HCIE OONBUINX U
cBepxOonpmx. Tperbs GopMynupoBKa MEpPUOANYECKOTO 3aKOHA. 3HAYCHHE IMEPUOANYECKOTrO
3aKOHa ¥ MEPUOJAMYECKON CUCTEMBI XUMUYeCcKuX anemeHToB Jl. 1. MenneneeBa s pa3BUTUSA
HAyKH U MOHUMAaHMsI XUMUYECKON KapTHUHBI MUpA.

Koumponvnaa paooma Nel «Cmpoenue amoma u nepuoouueckuit 3axon /[I.H.

Memnoeneegan.

Tema 2. Ctpoenne BemecTBa. JlucnepcHbie cucreMbD (10 1)

Xumuueckas céa3b. Enunas npupona XUMHUUYECKOM cBsi3u. MoHHas Xxumuueckas CBA3b U
HOHHBIE KpUCTaJUIMYecKHe pemieTku. KoBaneHTHass XUMUYecKas CBsI3b U €€ Kilaccu(uKauus: 1mno
MeXxaHu3My 00pa3zoBaHusl (OOMEHHBIH U JOHOPHO-aKLENTOPHBIN), O 3IEKTPOOTPULIATEILHOCTU
(monsipHas ¥ HETMOJISIpHAs), IO CIOCO0Y MEePeKpPhIBAaHUS JIEKTPOHHBIX OopOUTanei (curmMa u mnu),
[0 KpaTHOCTU (OAMHApHasi, [BOIHAas1, TpoiHas, nosytopHas). [loaspHOCTE CBSA3M U MOJSPHOCTD
MoJieKyJbl. Kpucrajuimueckne peleTky JUisl BEIECTB ¢ 9TOM CBSI3bI0: aTOMHAasi U MOJIEKYJIIpHasl.
Mertannuueckast XuMU4ecKasi CBSI3b U METaJJIMYECKasl KpUcTajinyeckas peuierka. Bogoponnas
CBSI3b: MEKMOJIEKYJISIpHAsi U BHYTPUMOJIEKYJIIpHAs. MexaHu3M oOpa3oBaHMs TOH CBA3M U €€
3HaueHHe. VIOHHas CBA3b KaK NPEIEIbHBIM Ciydaid KOBAJICHTHOM IOJIAPHOM CBSI3H; IIEPEXOJ
OJIHOTO BHUJA CBA3H B IPYrOi; pa3Hble BUJIbI CBSI3€H B OJJHOM BEILECTBE.

CBolicTBa KOBaJEHTHONM XHWMHYECKOW CBSI3M. Hacpimaemocts, MOISpU3yeMOCTB,
HaIpPaBJIEHHOCTb. ['eoMETpUs MOJIEKYII.

['uOpunnzanus opOuTaieil ¥ reOMEeTpUsl MOJIEKYII.

Sp3 - ruOpuIu3aIys y ajJKkaHoB, BOJbl, aMMHUAKa, ajiMasa.

Sp2 - ruOpuau3anys y coennHeH Oopa, alkeHOB, apEHOB, TMEHOB, rpaduTa.

Sp - rubpuansanus y coeiMHeHHH Oepuiius, aJKkuHOB, KapOuHa. ['eomeTpus MoieKyl
Ha3BaHHBIX BELIECTB.

Hucnepcuvie cucmemwvi. IlonsTne o aucnepcHbIX cuctemax. /lucnepcuonHast cpena u
mucnepcHass Qasza. JleBATh TUIIOB CUCTEM W MX 3HAUYEHHWE B MPHUPOJAE M KHU3HU YEJIOBEKA.
JucniepcHast cuctemMa ¢ JKUIKOW Cpefoi: B3BECH, KOJJIOWAHbBIE CHUCTEMBI, UX KJIaCCHU(pUKAIMSL.
3omu u remu. Oddexkr Tunpans. Koarymsums. Cunepesuc. MonekynspHble M HCTHHHbBIE
pacTBOPBI.

Teopus crpoeHuss xumudeckux 31neMeHToB A. M. byrneposa. Ilpeanocsuiku co3nanus
TEOpHH cTpoeHus: padotel nmpeamectBeHHUKOB (K. b. [{roma, ®@. Bénep, 1. ®. XKepap, . A.
Kekyne), cbe3n ecrectBoucnbiTareneii B lllneitepe, nuunoctHeie kauectBa A. M. Bytieposa.
OcCHOBHBIE TIOJIOXKEHHMSI COBPEMEHHOM TEOpUM CTpoeHMs. Buasl usomepuun. HW3omepus B
HEOpraHW4YecKkol Xumuu. B3auMmHOe BIMSHHME AaTOMOB B MOJIEKYJIaX OpPraHUYECKUX U
HEOpraHU4YeCcKuX BelecTB. OCHOBHBIE HAIIPaBJIIEHUsI Pa3BUTHUS TEOPUU CTPOEHHUS - 3aBUCUMOCTh
CBOICTB BEIIECTB HE TOJBKO OT XUMHUYECKOI0, HO U OT UX 3JIEKTPOHHOI'O M MPOCTPAHCTBEHHOTO
cTpoeHus. MHAyKIIMOHHBIN 1 Me30MepHbIi 3¢ dexTrl. CTepeoperyasipHOCTb.

JnanekTuyeckue OCHOBBI OOILIHOCTH JIBYX BEAYIIMX TE€Opud Xxumuu. Jluamextuyeckue
OCHOBBI 00IIHOCTH TeopuH mnepuoanynoctu JI. Y. MenaeneeBa u Teopun crpoeHuss A. M.
byrnepoBa B craHOBiIeHMM (pabOThl NPEIIECTBEHHUKOB, HAKOIJIEHHE (AKTOB, ydyacTHE B
Che3/laX, PYCCKUW MEHTAIUTET), MpeJACKa3aHuu (HOBBIX 3yeMeHTOB- Ga, Se, Ge U HOBBIX
BEIIIECTB - N300yTaHa) U Pa3BUTHH (TPU HOPMYITHUPOBKH).
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Ilonumepvr opranndeckue u Heopranudeckue. OcHOBHble NOHATHA xumuun BMC:
CTPYKTYpHOE 3BEHO, CTENEHb MMOJIMMEpHU3alH, MoJeKylspHas Macca. CrocoObl MOTydyeHHs
noauMepoB. Peaknuu nonumepusanuu M nojdukoHAeHcauuu. CTpoeHue IONIMMEpOB:
reoMeTpuyecKas dbopma MaKpOMOJIEKYI, KPUCTATMYHOCTD u aMmop(HOCTbD,
cTepeoperyisipHocTh. [lonumepsl opranudeckue u Heopranuueckue. Kayuyku. Ilmactmaccsl.
Bonokna. buononumepsl: 01Ky U HYKJIEUHOBBIE KUCITIOTHI.

JlemoHcTpanuu. Mojenu KpUCTaJUIMYECKUX PEIIETOK BEUIECTB C Pa3IU4HbIM THUIIOM
cBsazeil. Mopmenu Mousiekyn pa3nuuHOM reoMerpun. Kpucraminueckue pemérkud anMmasza u
rpadura. OOpa3ibl pa3IMdHBIX CUCTEM C kujakod cpemou. Koarymsuus. Cunepesuc. Dddexr
Tunnang. Moaenu n30MepoB CTPYKTYPHOU M TPOCTPAHCTBEHHOUM n3oMepun. CBOICTBA TOJIyOJIa.
Komnexkuust mactMacc ¥ BOJOKOH. OOpas3ipl HEOPraHMYECKHUX  IIOJIMMEPOB:  CEpBI.
[TnacTudeckoii, pocdopa kpacHoro, kBapiua u 1p. Moaenu mosnekyn 6enkos u JJHK.

JlabopaTopubie onbiThl. 1. CBolicTBa THMAPOKCUAOB 3JIEMEHTOB 3-TO Iepuoja. 2.
O3znHakomieHHe ¢ 00pa3laMu OPraHUuYeCKUX U HEOPTaHUYECKUX MOTUMEPOB.

Konumponsnas paboma Ne2 «Cmpoenue geuyecne.

Tema 3. «Xumuueckue peakuum» (17 )

Knaccugukayus xumuueckux peaxkyuii B OPraHUYECKOM M HEOPraHUYECKOHM XUMHH.
[TonsiTE O XMMHUYECKOM pEaKLMM, €€ OTINYHE OT SIIEPHON peakuuu. Peaknuu amuioTponusanuu
U uzoMmepusauuu. Peakuuu, uaynye ¢ M3MEHEHHEM COCTaBa BEILLECTBA: IO YUCIY U XapakTepy
pearupyomux 1 00pa3yroIuxcs BeIecTB (pa3iokKeHus, 3aMelleHusi, OOMeHa, COeJUHEHNUs); 110
u3MmeHeHuto creneHeil okucineHus (OBP u we OBP); mo temmoBomy 3ddexry (3k30- u
SHJOTEpMHUECKHE); 1O (a3e (roMo- W TeTEepOreHHbIE); 1O HaNpaBICHUIO (OOpaTHMbIe WU
HeoOpaTUMBbIE); IO KCIIOJIb30BAHMIO KaTaau3aropa (KaTAIUTUYECKUE M HEKATaIUTHUECKHE); 10
MeXaHu3My (paJuMKajJbHblE M MOHHBIE); IO BHUIY DSHEPruU, WHHULIHUUPYIOIIEH peaKkuio
(poroxnmuyeckue, paaAuallMOHHbIE, JIEKTPOXUMUYECKHIE, TEPMOXUMHUECKUE).

BepoATHOCT NPOTEKaHUs XUMUYECKHUX PEaKIIHMH. 3aKOH COXPAaHEHUs DSHEPIHUH.
Buyrpennss sHeprus peakuuid. TermoBoit sgdext. Tepmoxumuueckue ypaBHeHus. Teruiora
oOpazoBanus. 3akoH I. WM. Tecca. Ourponms. Bo3MOXHOCTH mNpoTeKaHHs peakuuil B
3aBUCHUMOCTH OT U3MEHEHUS SHEPTUU U IHTPOIHH.

Ckopocmb xumuueckux peaxkyui. PakTopbl, BIMSIOIINE HA CKOPOCTh peakuuil. [lonsaTue
0 ckopoctd. CKOpOCTb TOMO- W TeTepOTreHHOM peakuuidl. DHeprus axTuBauuu. DaxkTophl,
BIMSIONIME Ha CKOPOCTh PpEaKUMW: MPUPOAA PEarupyrollux BEIIECTB, KaTaJln3aTopsbl,
TeMIeparypa, KoHueHTpanus. Karaaus romo- u reTeporeHHblil, ux Mexanu3Mbl. @epMeHTBI, UX
CpaBHEHHE C HEOPraHWYeCKMMHU KaTaiau3aropamu. VHruOUTOpHl M KaTaIUTUYECKHUE S[Ibl.
[ToBepxXHOCTH CONMPUKOCHOBEHUS pEarupyroiux BEeIecTB.

Xumuueckoe pasHosecue. [TonsiTHE O XMMHMUYECKOM paBHOBECHM. PaBHOBeCHBIE
KOHIEeHTpauuu. J{unamuunocTs paBHOBecHs. KoHcranTa paBHOBecus. DaKkTOpHI, BIAUSIONINE Ha
CMEIIIEHNE PAaBHOBECUS: KOHLIEHTpalus, AaBieHue, reMrneparypa. [Ipunnun Jle llarense.

OxucnumenvHo-eoccmanogumenvivle  peakyuu  (OBP). CreneHb  OKHUCIICHHS.
Knaccugukanus peakuuii B cBere 31neKTpoHHOM Teopuu. OcHoBHble moHATHS OBP. Metoabt
coctaBieHus: ypapHeHuit OBP: Metos anekTpoHHOTO OanaHca, METOJ Moypeakuuii. BnusHue
cpens! Ha mpoTekanue OBP. Kiaccuduxanus OBP. OBP B oprannueckoil XuMuu.

Onexmpoarumuyeckasn ouccoyuayus. (3.]1.) DIEKTPONMUTH U HEIIEKTPOIUTHI. MexaHu3M
IEKTPOJINTUYECKON IUCCOLMALIMN C Pa3IMYHBIM BUIOM CBA3U. CBOMCTBA KATHOHOB M AHUOHOB.
Kucnotel, conu, ocHoBanust B cBere J.JI. Crenenp 3.J[.u e€ 3aBUCUMOCTb OT TNPHUPOABI
NIEKTpOJINTa U ero KoHueHTpauuu. KoHcranta auccoumanuu. CTyneHyaras JUCCOLMALMUA.
CBolicTBa paCTBOPOB AJIEKTPOIUTOB.

Booopoonvui nokaszamens. Jluccoumanust Boasl. Koncranta e€ aucconmanuu. MoHHOE
npousBeaeHue Boabl, Bogopoaueiit nokasarens — pH. Cpenbl BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.
3HavyeHre BOJOPOJHOTO MOKA3aTeNs Il XUMUYECKUX U OMOJIOTHYECKUX MTPOIECCOB.
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T'uoponuz. Tlonstue ruaponnsa. I'MAPOIN3 OPraHUYECKUX U HEOPraHMUECKUX BEIIECTB
(raJloreHaqKaHoOB, CIOXHBIX 3(QHUPOB, YriaeBojoB, OenkoB, AT®D) u ero 3Hauenue. I'maponus
coieit - Tpu ciyuas. Crynenuarsiii ruaponu3. HeoOparumeni rumponus. IIpakrudeckoe
3HA4Y€HUe rUApOIIH3a.

HMemoncrpanuu. IlpeBpamenue kpacHoro ¢ochopa B Oemnblif; KHUCIOpPOJAa B O30H.
[Tonydyenue kucioposa U3 NepoKCUAa Bo10Opoa, Boabl. Jleruaparanus srtaHona. llenouka: P—
P,0Os5 —H3PO4; cBolicTBa YKCYCHOM KHCIOTHI; MPU3HAKKM HEOOPATHUMOCTH PEakilMii; CBONCTBa
METaJUIOB, OKHUCIIEHHE aibJerHja B KHUCIOTY W COUpTa B anubleruj. Peakuuu ropenws,
IK30TEPMHUUECKUE peakuu (obecrBeurnBaHue OPOMHON BOJBI M TIEPMAaHraHaTa KajlHs STUICHOM,
ralieHue M3BECTH W JIp.) U SHIOTEPMUYECKHE peakuuu (pas3jloKeHHe KaIUWHOW CeIUTpHl,
Ouxpomara kanus. B3aumonelicTBME LIMHKA C pacTBOpPAMHU CEPHOM M COJISIHOM KHUCJIOT MpU
pasIMYHBIX TeMIepaTypax W KOHLEHTpAalMU COJSTHOW KHCIIOTBI, Ppa3jIoXKEeHHE IEepOKCUAA
BOJIOpOJia TpH momoum okcuaa wmapranna (IV), kartamasel celporo Mmsica W KapTodes.
B3aumoselictBue IIMHKA pa3iIMYHOM MOBEPXHOCTH (IOPOIIKA, HbUIM, I'PaHyl) C KHCIOTOM.
Mogenb «kumsimero» ciuos. CMemenne pasHoBecus B cucreme Fe’'+3CNS™ = Fe(CNS);
OMBUIEHHE )KUPOB; PEAKLUU dTepUPUKAH. 3aBUCUMOCTb cTerneHu D./l. yKCyCHOH KHCIOThI OT
pa3zbaBienusi. CpaBHEHUE CBOWCTB PAacTBOPOB CEPHOM U CEPHUCTOM KHCIIOT; MypPaBbUHOM U
YKCYCHOH KHMCIIOT, Tupokcusa autus. Kanust u Hatpus. UHAMKATOpEl M U3MEHEHUE UX OKPACKU
B pa3IMuHbIX cpenax. MuaukaTopHas Oymara u e€ ucronb3oBaHue it onpenenenus pH citonsl,
KEJyJOYHOI'0 COKa, JAPYrMX COKOB OpraHusma yesnoBeka. CepHOKUCIbIM U (epMEeHTaTHBHBIN
THIIPOJIA3 YTJIEBOJOB. [ 'maponn3 kapOOHATOB, Cynb(aTOB, CHIMKATOB MICTOYHBIX METAILIOB;
HUTpaToB IHKa WK cBuHNa (II). I'maponus kapOuaa Kaiabuus.

JlabopaTopHusblie onbIThl. 3.IlonyueHne Kucaopoja pasaoKEeHUEM MEPOKCHIAa BOJIOPOAA U
nepmaHraHara kanus. 4.Peakuum, wunymme c oOpa3oBaHMeM oOcajika, rasa, BOJAbI s
HEOPraHMYECKUX M OpPraHMYeCKHUX KHUCIOT. S5.Mcmonb3oBaHHE WHIUKATOPHOM Oymaru Juist
omnpeneneHuss pH CiIIOHBI, JKENYyIOYHOTO COKa M JIPYTMX COKOB OpraHu3Ma desoBeKa.
6.Paznnunble ciydau ruipoausa cosei.

Ilpakmuueckana paooma Nel «Ckopocmv Xumuueckux peaxkuyuii, Xumuueckoe

pagnosecuey.

Ilpakmuueckan paboma Ne2 «Peakyuu uoHHO20 00MEHAN.

Konumponsnan paboma Ne3 «Xumuueckue peakuyuuy.

Tema 4. «BemecTBa u ux cBoiicTBay (27 4)

Knaccugurayus neopeanuuecxkux eewgecme. Ilpocteie u ciaoxHble BemecTBa. OKCUIbI, UX
kinaccupukanus.  I'mapokcuasl  (OCHOBaHMSA,  KHUCIOPOAHBIE  KUCIOTHI,  AMdoTepHbIe
ruapokcuabl). Kucnotsl, ux kinaccuduxanus. OcHoBanus, ux kiaaccudukanus. Conu cpeanue,
KHCJIbI€, OCHOBHBIE U KOMIUIEKCHBIE.

Knaccugurkayus opeanuueckux eewjecms. YTIeBOIOPOAbl U KIAacCHU(pUKAIUs BELIECTB B
3aBHCUMOCTH OT CTPOEHHSI YIIIEpOAHOM 1enu (anudaTHieckue U MUKIMYECKUE) U OT KPaTHOCTU
cBs3ell (mpenenbHBIE U HempenenbHble). ['omonoruueckuii psa. [Ipon3BoaHbIe YIiieBOAOPOIOB:
raJloTeHaJIKaHbl, CIHUPTHI, (EHONBI, albACTHAbl U KETOHBI, KapOOHOBBIE KHCIOTHI, MPOCTHIE U
CJIOHBIE dPUPbI, HUTPOCOECTUHEHUS, aMUHbBI, aMUHOKHCIIOTHI.

Memannei. IlonoxkeHne METAUIOB B NEPUOAMUYECKON CHCTEME M CTPOEHHE HUX AaTOMOB.
[TpocThie BemiecTBa-MeTaIbl: CTPOEHUE KPHUCTAIOB M MeETallIM4yecKass XUMHUYecKasl CBS3b.
Annorponusi. O6mue ¢uznyeckre CBOWCTBA METAUIOB M BOCCTAHOBUTENbHBbIE CBOMCTBA HX:
B3aMMOJICICTBHE C HeMeTallaMu (KHCIOpOJIOM, Tajlor€HaMH, CEpoi, a30TOM, BOJOPOAOM), C
BOJOM, KWCJIOTaMH, pacTBOpaMU  COJIEH, OpPraHMYECKMMM  BeEIlleCTBaMU  (CHHMpTamy,
rajoreHajJKaHamH, (peHosoM, KWwiTamH), co Imenodamu. OKCHABI UM THIPOKCHABI METaJUIOB.
3aBUCHUMOCTb CBOMCTB 3THUX COEIMHEHUH OT CTENEHEW OKHUCIEHHS METAJUIOB. 3HAuyeHHE
METAJIJIOB B IPUPOAC U KU3HU OPTaHU3MOB.
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Koppo3us mertamnos. IlonsTue xoppo3un. Xumudeckas KOppo3usl. DIEKTPOXUMHUUECKAS
Koppo3us. CriocoObl 3alUThl METAJUIOB OT KOPPO3UHU.

OO6me crocoObl MOydeHHsI METaUIOB. MeTalyibl B IPUPOAE. METAJUTYPTHS U €€ BHJIBL:
UPO- M THAPO- DJIEKTPOMETAJLIyprusi. ODJIEKTPOJIU3 PacIUIaBOB M PacTBOPOB COCIMHEHUN
METAJIJIOB U €r0 3HaYCHHUE.

Hememannwvi. I1on0xeHne HEMETAIIIOB B IIEPUOJAUYECKOM CHCTEME, CTPOCHUE MX aTOMOB.
DNEeKTPOOTPULIATETbHOCTh. MHepTHhie Ta3bl. JIBOWCTBEHHOE TMOJOXKEHHE BOJOpoAa B
nepuoandecKor cucreme. Hemertamnsl - mpocTele BemecTBa. ATOMHOE M MOJIEKYJISIPHOE
CTpoeHHE HUX. AJIOTponus. XMMHUYECKHE CBOMCTBa HeMeTaylioB. OKHUCIUTENbHBIE CBOMCTBA:
B3aMMOJCHCTBUE C METAUIAMH, BOAOPOJOM, MEHEE JJIEKTPOOTPULATEIbHBIMH HEMETaIaMH,
HEKOTOPBIMU CJIOXHBIMU BellecTBaMU. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAIIJIOB B PEAKLIUAX
co (TOpPOM, KHUCIOPOAOM, CIIOXHBIMU BELIECTBAMU-OKUCIUTENIMH (a30THOM M CepHOU
KUCIOTaMU U Jp.). Bonxopoanble coenuHeHuss HemeTauioB. llomyueHue ux CHHTE30M U
KoCcBeHHO. CTpoeHHMe MOJEKYJ M KPHUCTAJUIOB ITHX COeJuHEHW. PU3NyecKue CBOWCTBA.
OtHowieHue K Boje. VI3MeHeHHEe KHCIOTHO-OCHOBHBIX CBOMCTB B NEpUOAAX WU Ipymdmax
HeconeoOpasyrone u cosieobpasyromme oxcuiasl. Kucinopogusle kucnoTsl. HM3meHenue
KHUCJIOTHBIX CBOWCTB BBICHIMX OKCHUJOB M TMJIPOKCHJIOB HEMETAJJIOB B MEPUOJAAX U TIpymIax.
3aBHCHUMOCTb CBOMCTB KHMCJIOT OT CTEIIEHU OKHMCIICHUS HEMETAIUIA.

Kucnomwr oprannueckue u Heopranuyeckue. KucioTsl B CBETE MPOTOIUTUYECKON TEOPUH.
ConpsiKeHHbIe KUCIOTHO-OCHOBHBIE Haphl. Kitaccudukaius opraHMuecKux 1 HeOpraHMYeCcKHX
kucinoT. O0mme cBOCTBA KUCIOT: B3aUMOJICHCTBHE OPraHWYECKUX U HEOPTaHMYECKUX KHCIIOT C
MeTaJllaMi, OCHOBHBIMHM U aM(OTEPHBIMH OKCHJIAMH U THIPOKCUIAMH, C COJISIMU, 0Opa3oBaHue
CIIOKHBIX 3(upoB. OCOOEHHOCTH CBOMCTB KOHIICHTPHPOBAHHOW CEPHOM M a30THOH KHUCIIOT.
OcoOeHHOCTH CBONCTB YKCYCHOM U MypaBbHHOM KHCIIOT.

OcnoeaHnusi opraHnyeckue M Heopranuyeckue. OCHOBaHMS B CBETE€ IMPOTOJIUTUYECKOU
teopun. Kitaccudukanus opraHmueckux 1 HEOpraHMYeCKMX OCHOBAaHMM. XHMHUYECKHUE CBOICTBa
mIeJIoYel 1 HepacTBOPUMBIX OcHOBaHUU. CBOiCTBa OECKUCIOPOJHBIX OCHOBAaHUM: aMMHaKa U
aMUHOB. B3auMHO€ BIusiHUE aTOMOB B MOJIEKYJy aHUJIMHA.

Amgomepnble OpraHUYECKHE U HEOPTaHUUECKHE coeMuHEeHUs. AMGPOTEpHbIE COSTMHEHUS
B CBETE€ NPOTOJIUTUYECKON TeopuH. AMQOTEPHOCTh OKCUIOB M THAPOKCUIOB MEPEXOIHBIX
METaJIJIOB: B3aUMOJIEHCTBUE C KUCIOTAMH U IIEI0YaMHU.

Ilonamue o  komnnexkcuvix  coedunenusax. KommiuekcooOpa3oBarenb,  JHMTaHJbI,
KOOpJMHAIIMOHHOE YHCJIO0, BHYTpEHHssI cdepa, BHemHss cdepa. HoMmeHkmaTypa JaHHBIX
coequHenuil. Ilpumepsl coenuHeHHH. AMQOTEpPHOCTH AMHHOKUCIOT: B3auMoOJeicTBHE
AMUHOKHUCJIOT CO IIeJoYaMH, KHUCJIOTaMH, CIUpPTamMH, Jpyr ¢ JApyrom (oOpa3oBaHue
HOJIUIENITHIOB), 00pa3oBaHKe BHYTpeHHEH cou (OUIOISPHOTO HOHA).

l'enemuueckas c6sa3b MEXIy KilacCaMH OPTaHUYECKUX U HEOPraHUYECKUX COETUHEHHI.
[ToHsiTHE O TEHETUYECKOW CBSI3M M I'EHETUYECKUX psAlaxX B HEOPraHMYECKOW M OpraHMYecKOn
xumuH. ['eHeTnueckue psabl MeTaia (Ha MpUMepe Kalblus U Keje3a), HemeTaluia (cepbl U
KPEMHHUs), MEPEeXOJHOT0 3JieMeHTa (LIMHKa). ['eHeTHdyeckue psbl U TEeHETHYecKas CBS3b B
OpraHMYEeCcKOl XUMUU (COEAMHEHUS IBYXaTOMHOTI0 yriiepoja). EAuHcTBO Mupa BenecTs.

HNemoncrpanuu. Komnekuus «Knaccudukanuss HEOPraHWYECKHX BELIECTB» U 0OpasLibl
npencraButenei kinaccoB. Komnekuust «Knaccudukanus opraHMyecKuxX BEIIECTB» U 00paslibl
npecTaBuTeNen KiaccoB. Moieny KpUCTaNInYeCKUX PEMETOK MeTa/IoB. Komlekuus MeTanioB
C pa3HbIMU (U3MYECKUMH CBOMCTBaMHU. B3anMopelicTBue NUTHSA, HATpUs, MarHUsl U Kenes3a ¢
KHCJIOPO/IOM; ILEJNOYHBIX METAUIOB C BOJOH, CHHMpTaMHu, (EHOJOM; IIMHKA C pacTBOpaMu
COJITHOM M CEPHOM KHUCJIOT; HAaTPHUsl C CEPOM; AIFIOMUHUS C HOJ0M; XKeJe3a C paCTBOPOM MEIHOTO
KyIIOpOCa; allOMUHHUS C PacTBOPOM eakKoro Harpa. OKcuIbpl U THIpOKCcHIbl Xxpoma. Kopposus
METAJUIOB B 3aBUCHUMOCTH OT yCJIOBUH. 3alUTa METAIJIOB OT KOPPO3HU: 00pa3Lbl «HEPKABEEK,
3alMTHBIX ~ MOKpeITUd. Komnekunuss pyn.  OnekTposnn3  pacTBOpoB — cosiell.  Mogenu
KPUCTAJUTMYECKUX PEIIeTOK Hoja, anmasa, rpadura. Amnorponus (ocdopa, cepsl, Kuciopoaa.
B3anmopencTeue BOIOpOJa € KHUCJIOPOAOM; CYPbMBI C XJIOPDOM; HATpHs C HOIOM; XJopa ¢
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pacTBOpoM OpomMuAa Kallvs;, XJOPHOH M CEPOBOJOPOJHON BOJBI, OOeclBeUYMBaHWE OpPOMHOMN
BOJIbI 3TUJIEHOM WM aueTuiaeHoM. [lomyuenne u cBOMCTBa XJI0pOBOAOPO/IA, COJITHOW KUCIOTHI U
ammuaka. CBOICTBa COJISIHOW, pa30aBlIeHHOH CEpHOM M YKCYCHOW KHCIIOT. B3ammopeiictBue
KOHIEHTPUPOBAHHBIX CEPHOW, a30THOW KHUCIOT M pa30aBICHHOW a30THOW KHUCIIOTBHI C MEbIO.
Peakuust «cepeOpsiHOTO 3epkajia» sl MYPaBbHHOM KHCJIOTHL. B3ammopeiicTBue pactBopa
THAPOKCHIA HATpUs C KHUCIOTHBIMH oOKcugamu (okcugoMm docdopa V), amboTepHBIMU
TUAPOKCUAAMHU (TUAPOKCUAOM LIMHKA). B3anMonelicTBue aMMuaka ¢ XJ0pOBOAOPOJOM U BOJOM.
AHaJIOTUYHO JUIsl MeTWIaMuHa. B3aumoneicTBue aMHUHOKHUCIOT € KHCIOTaMU U ILEJIOYaMH.
OcymiecTBieHue npeBpaieHuid peakiuuii. [lomyuyeHne KOMIUIEKCHBIX COSIMHEHU.

JladopaTopubie onbIThbl. 7.03HakoMJieHHEe C oOOpaslamMu MpeACTaBUTEICH pasHBIX
KJIAaCCOB HEOpraHM4eckux BeuiecTB. §. O3HakoMiIeHHE ¢ oOpa3uaMu MpeICTaBUTENEH Pa3HBIX
KJIACCOB OpPraHMYECKUX BellecTB. 9. O3HakomieHue ¢ kosuiekuue pya. 10. CpaBHeHuE CBOMCTB
KPEeMHHUEBOH, (ochOpHOH, CEPHOM U XJTIOPHON KHUCIOT; CEPHUCTON U CEPHOM KUCIIOT; a30THCTOU
u a30THOM kucnoT. 11. CBolicTBa CONSHOM, cepHOUl (pa30aBieHHOI) U YKCYCHOM KHCIOT. 12.
BsaumoneiictBue ruapokcuaa Hatpus ¢ coiasimu (cynbdarom menu (1I) n xmopugom ammonus).
13. Paznoxenue rugpokcuaa menu (II). [lomydenue rugpokcuaa amOMUHUS U U3yUYEHUE €ro
aM(pOTEPHBIX CBOMCTB.

Ilpakmuueckan paooma No3 «l ' uopokcuow»

Ilpakmuueckasa paooma Ned «Knaccel seugecmer

Koumponvnan paooma Ned «Memannvl Hememannoty.

Konmponvnaa paoboma Ne5 «Beujecmea u ux ceoiicmeay.

Tema 5. Xumus u ku3Hb (6 4)

Xumusi u npou3eoocmeo. XHUMHUYECKas MPOMBIIUIEHHOCTh M XMMHMYECKHUE TEXHOJIOTHH.
ColIpbe UIsI XUMHYECKOW MPOMBIIIIIEHHOCTH. Boaa B XMMUYECKON MPOMBIIUIEHHOCTU. DHEPrus
JUIsl XUMUYECKOro Mpou3BojAcTBa. HayuHble NMpUHLMIIBI XMMUYECKOTO MPOM3BOACTBA. 3alluTa
OKpY’KaloIlled Cpellbl U OXpaHa TpyAa HpH XUMHUYECKOM Mpou3BOACTBE. OCHOBHBIE CTaauu
XUMHUYECKOTo pou3BoicTBa. CpaBHEHHE IPOU3BOJICTBA AMMHAKa U METaHOJIa.

Xumus cenvckoe xossticmeo.  XUMHU3AIMS CETBCKOTO XO3SHCTBA U €€ HampaBleHUS.
Pacrenuss u mnouBa, nouBeHHbIM mnornomarommii kommuieke (IIIIK). VYaobpenus u wux
Knaccudukanusa. XUMHUYECKHE CpPEJCTBA 3allUThl pacTeHud. OTpUllaTeNbHBIE MOCIEICTBUS
NPUMEHEHHUS NEeCTUIMIOB U 00pb0a ¢ HUMHU. XUMH3aLUs )KUBOTHOBO/ICTBA.

Xumus u sxonozus. XUMHUYECKOE 3arpsi3HEHHE OKpYyXkaromiei cpenbl. OxpaHa ruipocdepbl
OT XUMHYECKOro 3arpsizHeHus. OxpaHa MOYBBI OT XUMHYECKOro 3arpsi3HeHus. Oxpana
atMocepsl OT xuMuyeckoro 3arpssHeHus. OxpaHa ¢iaopsl u ¢GayHbBl OT XHMHYECKOTO
3arpsi3HeHUs. BUOTEXHOJIOT U ¥ TeHHas! HH)KEHEPHUs.

Xumusi u nogceoHesHas HcusHb yenoseka. JlomamHss anteka. MoroIiue W YUCTSIIUE
cpeactBa. CpeactBa OOpbObI C OBITOBEIMH HaceKoMbIMH. CpelncTBa JIMYHOW THUTHEHBI W
KOCMETUKHU. XUMUS U nuiia. MapkupoBKa YIaKOBOK MUIIEBBIX U TUTHEHUYECKUX MPOJIYKTOB U
YMEHHE UX YUTaTh. DKOJIOTUS KIINIIA. XUMHUS U TEHETUKA YeJIOBeKa.

JeMoHcTpanun. Mojenu NOpou3BOJACTBA CEPHOM KHUCHOTHI W ammuaka. Komexuus
ynoopenuit 1 nectuuaoB. O6pasibl cpeAcTB OBITOBON XUMUU U JIEKAPCTBEHHBIX NMPENapaToB.

JlabopaTopusbie onbIThl. 14. O3HaKOMIIEHUE C KOJUIGKIMEW yIOOpEeHWI W MEeCTUIUI0B.
15. OznakomieHue ¢ oOpa3lamMu CpeACTB OBITOBOM XMMHUU W JIEKAPCTBEHHBIX MpENnapaTos,
M3YYEeHHUE UHCTPYKIIUN K HUM 110 IPABHILHOMY U 0€3011acCHOMY IMPUMEHEHHUIO.
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PA3SJIEJI I1l. TEMATHYECKOE IINIAHUPOBAHUE

Tematnyeckuii mnan no xumuu 10 knacc
(2 gaca B Hepenmo. Beero 70 yacoB)

Koxn-Bo Koiu-Bo
MPAKTUYECKHUX | KOHTPOJIbHBIX
pabot pabot
Beenenue. 4 - -
1. Crpoenme, «knaccupukamuss U  PeaKUUU ) - -
OpPraHUYECKUX COCTUHEHHH.
2. XUWMHUYECKHE PEeaKIMU B OPTaHUYECKONH XUMUH. 4 1 -
3. Yrneromopo bl 18 1 2
4. Couptsl U PEHOIIBI 4 - 1
5. Anbpaeruipl U KETOHBI 5 1 1
6. KapOoHOBBIE KHCIIOTBI, CJOXKHBIE J(DHPHI, 8 1 1
JKUPBIL.
7. YrneBoasl 4 - 1
8. A3soTconepikaline COeTUHEHUS 9 1 1
9. buonornyecku akTUBHBIE BEIIECTBA 4 - -
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca ) -
«Opra"nnueckas XUMHs»
Bcero 70 5 7
Temarnueckuii ruian no xumuu 11 knacc
(2 gaca B Henmeno. Beero 68 wacos)
Kon-Bo Kon-Bo
MIPAKTUIECKHUX | KOHTPOJIBHBIX
pabor pabot
1. Crtpoenue aTroma. 8 1 -
2. Crpoenue BeriecTBa. JlycriepcHble CUCTEMBI. 10 1 -
3. XUMHYECKHE pEaKIiH. 17 1 2
4, BemecTBa 1 UX CBOMCTBA. 27 2 2
5. XuMUS 1 KWU3Hb. 6 - -
Bcero 68 5 4

KPATEPUY OLIEHUBAHHMS YYEBHBIX JOCTHKEHUN YUAIIIUXCH

BobinosiHeHue 3aaHNH TeKyLIero KOHTPOJIs (TeCTOBbIE NPOBEPOYHbIC Pa00ThI)
Otmetka «5»: otBeT conepkuT 90—100% r1eMEeHTOB 3HAHUM.

OtMmeTtka «4»: otBeT conepkut 70—89% 31€MEHTOB 3HAHUH.
OtmeTka «3»: oTBET conepkuT S0—69% 37eMEeHTOB 3HAHU.

OtmMmeTtka «2»: oTBeT coliepkuUT MeHee 50% 371€MEHTOB 3HAaHUM.

OneHka yCTHOIO OTBeTa, NMMCBMEHHOH KOHTPOJIbHOH pPadoThl (3aJaHMA €O CBOOOAHO

KOHCTPYMPYEeMbIM OTBETOM):

OtrMeTrka «5» cTaBUTCS, €CIM B OTBETE IPHUCYTCTBYIOT BCE IIOHATHS,

COCTaBJIAOIINUEC

coJiep’KaHue TaHHOM TeMbl (OCHOBHBIE 3aKOHBI M TEOPUHM XHUMHH, 3aKOHOMEPHOCTU MPOTEKaHUs
MPOU3BOACTBA HEOPraHUYECKUX U

XUMHUYECKHX pPEaKIuii, oOmue HaydHble PUHIIUITBI
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OpraHWYECKUX BEUIECTB M Jp.), @ CTENEHb UX PACKPBITUS COOTBETCTBYET YPOBHIO, KOTOPBIU
MIPEAYCMOTPEH TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAapTOM. OTBET JAEMOHCTPUPYET
OBJIAJICHUE YyYalIMMCS KIIOYEBBIMH YMEHHUSMHU, OTBEYANOIIMMHU TPEOOBAHUSAM CTaHIApTa K
YPOBHIO  TOJATOTOBKH  BBITYCKHHKOB  (TPaMOTHOE  BJIQJICHHE XHUMHYECKHUM  SI3BIKOM,
UCIIOJIb30BAHUE XUMHUYECKOM HOMEHKJIATYPhl — «TPUBUAIBHONY» HIIM MEXIYHAPOJIHON, YMEHUE
KJIacCU(PUITMPOBaTh BEIIECTBA W PEAKIMH, TEPMHUHOJIOTHYECKH TPAMOTHO XapaKTEPU30BaTh
T000M XMMHYECKHUN MTPOIECC, OOBICHATH 00YCIIOBJICHHOCTh CBOMCTB M IPUMEHEHHUS BEUIECTB HX
CTPOCHHEM M COCTABOM, CYIIIHOCTb U 3aKOHOMEPHOCTh MPOTEKAHMS U3YYCHHBIX BUJIOB PEAKIIHMA).
B oTBeTe BO3MOXKHAas OJJHA HECYIIIECTBEHHAS OIIUOKA.

OTmeTKa «4» CTaBUTCA, €CIM B OTBETE NMPHUCYTCTBYIOT BCE IMOHSATHS, COCTABJISIOIINE OCHOBY
COJIEpXaHUsL TEMBI, HO MPU UX PACKPBITHUHU JIOMYIIEHbBI HETOYHOCTH, KOTOPbIE CBUIETEIHCTBYIOT
0 HEJOCTaTOYHOM YPOBHE OBJIAJICHUS OTICIBHBIMH KJIIOUEBBIMH YMEHUSAMH (OIIMOKH TIpH
OTIpe/ICNIeHUN KJIACCU(UKAIIMOHHBIX TPU3HAKOB BEIIECTB, HCIOJIb30BAHUU HOMEHKJIATYPHI,
HANMCaHUH YPAaBHEHUN XUMUYECKUX PEaKUUi U T.IL.).

OtrmeTka «3» CTaBUTCA, €CJIU OTBET IMOJIHBIN, HO MPU ITOM JOIYIEHAa CYIIECTBEHHas OIMnOKa
WIH OTBET HEMOJHBINA, HECBSI3HBIM (OTCYTCTBYIOT HEKOTOPBIE TOHATHS, HEOOXOIMMBIC st
PACKPBITUSI OCHOBHOT'O COJICP’KaHMS TEMBI); B OTBETE MPOSBIISIETCS HEJOCTATOYHASI CUCTEMHOCTD
3HAHUU WM HEAOCTATOYHBIA YPOBEHb BIIAJICHHUS COOTBETCTBYIOIIMMHU KIIFOUEBHIMU YMEHUSMHU.
OTMeTKa «2» CTaBUTCA, €CIU TMPU OTBETE OOHAPYKEHO HEMOHWMAHUE Y4YalluMCsS OCHOBHOTO
coJlepkaHusl yueOHOro MaTepHralia WK TOMYIIeHbI CYIECTBEHHbIC OMUOKH, KOTOPBIE YUaluiics
HE MOXXET UCTIPABUTH MPU HABOSAIIUX BOTIPOCAX YUUTEIIS.

OtmeTka «1» npu OTCYTCTBUM OTBETA.

OueHka NMUCBMEHHOH KOHTPOJIbHON PpaldoThl (3agaHMsl €O CBOOOJHO KOHCTPYHPYEMBIM
OTBETOM):

Otrmerka «5»

OTBET TOJHBIA (NMPUCYTCTBYIOT BCE€ DJJEMEHTBbl 3HAHWM) M NPAaBUIBHBIM, BO3MOXKHA
HECYIIECTBEHHAsI OIIHOKa.

OtmeTka «4»

OTBET HEMOJHBIN UTH IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3»

paboTa BHITIOJTHEHA HE MEHEE YeM HAIOJIOBHUHY, JOMYIIEHa OJ{HA CYIIECTBEHHAs OLIMOKA U JIBe-
TPHU HECYIIIECTBEHHBIC.

OtrmeTka «2»

paboTa BBINIOTHEHA MEHEE Y€M HAMOJOBUHY WIIN COACPIKUT HECKOJIBKO CYIIECTBEHHBIX OIMHUOOK.
Otrmerka «1»

paboTa He BHITIOJIHEHA.

[Ipy olleHKe BBITOJIHEHUS IMHCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOJMMO YYHTHIBATH
TpeGoBaHuUs eMHOro oporpahuIeckoro pexxuma.

Ouenka yMeHHH peliaTh pacyeTHbIE 321a4H:

OTmeTka «5»

B JIOTHYECKOM pACCYXJCHHH W pEIICHHH HeT OIMMOOK, 3ajada pelieHa pPaIMOHAIBHBIM
CIIOCOOOM.

O1rmeTka «4»

B JIOTUYECKOM PACCYKIECHUM W PEIIeHWU HET CYIIECTBEHHBIX OIMMOOK, HO 3ajJaya pelieHa
HEpaIMoOHAIBHBIM CITOCOOOM MJIH JIOMYIIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.
Ormerka «3»

B JIOTUYECKOM PACCYXKJICHUH HET CYIIIECTBEHHBIX OITMOOK, HO TOMYIIIEHAa CYIIECTBEHHAs OIIMOKa
B MAaTEMATHUYECKUX pacyeTax.

OrmeTka «2»

UMEIOTCS CYIIIECTBCHHBIE OITUOKHU B JIOTUYECKOM PACCYXKICHUU U PEIICHUH.
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OTMmeTka «1»
3ajJja4a He pelicHa.

OueHka 3KCepuMeHTAIbHbBIX YMEHU I

OreHka CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 YJalllUMCS U TUCBMEHHOTO OTYeTa 3a padoTy.
OrmeTka «5»

paboTa BBITIOJIHEHA TIOJTHOCTHIO U MIPABHIIBHO, CJICNIaHbI PABUIHHBIC HAOIIOCHHS 1 BHIBOJIBI;
SKCTIEPUMEHT TMPOBEACH I0 TUIAHY C YYE€TOM TEXHHKH O€30MacHOCTH W TpaBWI pabOTHI ¢
BEIIIECTBAMH U 000PYAOBAHHUEM;

MIPOSIBJICHBI OPTraHU3aIMOHHO-TPYIOBbIC YMEHHUsI (ITOACPIKUBAIOTCS YMCTOTAa paboyero mMecra u
MOPSIIOK HA CTOJIe, SKOHOMHO HCIOJIb3YIOTCS PEAKTHUBBI).

Ormerka «4»

paboTa BBITIOJIHEHA MPABUILHO, CAETAHbl NMPABWIbLHBIC HAOIOMCHUS U BBIBOABI, HO TPU ITOM
SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO UM JOMYIIEHbl HECYIIECTBEHHbIE OUIMOKU B paboTe ¢
BEIECTBAMH U 000PYI0BAHUEM.

Ormerka «3»

paboTa BBITIOJIHEHA MPABWIBHO HE MCHEE 4YeM HAMOJIOBHHY WM JOIYIIEHA CYIIECTBEHHAs
ommuOKa B XOJ€ SKCIIEPUMEHTa, B 00OBSICHEHUHU, B 0PopMIIeHUN PabOThI, B COOJIIOICHUH TTPABUIT
TEXHHUKU 0€30MacHOCTH NPH paboTe ¢ BEIIECTBAMU M OOOPYIOBAHUEM, KOTOpas MCIPABIISICTCS
1o TpeOOBAHUIO YUUTEIS.

OrmeTka «2»

JOTyIIEeHb! 1Be (M Ooliee) CyIIECTBEHHbIE OMIMOKH B XOJi€ SKCIIEPUMEHTA, B OOBSCHEHUU, B
opopmiieHHH pabOThl, B COOJIOJCHUM TIPABWJI TEXHUKH OE30MacHOCTH TMpH paboTe C
BelleCTBaMH U 000pyZOBaHHUEM, KOTOPbIE yYaIllUKCs HE MOYKET UCTIPABUTH JaXKe MO TPEOOBAHHUIO
YUUTEIS.

Ormerka «1»

paboTa He BBITIOJHEHA, Y YJAIIerocs OTCYTCTBYIOT SKCIIEPUMEHTATLHBIC YMEHHUS.

Ouenka yMeHUH pelIaTh IKCNEPUMEHTAbHbIE 3a1a4UH

Ot1MeTKa «5»

TJIaH PeIIeHUs COCTaBJIEH MPABUIHHO;

MPAaBUIIHO OCYIIECTBIICH MOA00p XMMHUECKUX PEAKTUBOB U 000PYI0BAHMUS;

JIaHO TOJTHOE OOBICHECHUE U CJICJIaHEI BEIBOJIBI.

Ormerka «4»

TJIaH PeIIeHUs COCTaBJICH MPABUIIHHO;

MPAaBUIBHO OCYIIECTBICH MOA0OpP XUMHUYECKHMX PEaKTHBOB U OOOpPYIOBaHUS, MPU ITOM
JOTYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMMOOK B OOBSICHEHUH U BHIBOJIAX.

OtMeTKa «3»

TJIaH PEIIeHUs COCTaBJICH MPABUIIBHO;

MPAaBUJIBHO OCYIIECTBIIEH MOAOOp XWMHUYECKHUX PEAaKTUBOB M OOOpPYHOBaHUS, HO MAOMYIIEHA
CyIlleCTBeHHAas omrOKa B OOBSICHEHUH U BBIBOJIAX.

OrmeTka «2»

JomymieHbl ABe (M 0oJiee) CyliecTBEHHbIE OMMUOKHM B IUIAHE PEIICHUs, B MOJ00pe XUMUUYECKHUX
PEaKTUBOB M 00OPYIOBaHMs, B O0ObSICHEHUU U BBIBOJIAX.

Ormerka «1»

3a/1aya He pelleHa.
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