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Pa6ouas nporpamma. Xumusi. 10—11 kiaaccsl. Yriry0JaéHHbIA YPOBEHb

IHosicHuTeBLHASA 3aIIUCKA

Pabouas nporpamMma cpemaHero (TIoJHOTO) 00IIero oOpa3oBaHus 10 XMMHH COCTaBJieHa Ha ocCHOBe DenepanbHOro
roCyJapCTBEHHOI'O 00pa30BaTENIbHOIO CTaHAapTa oOmiero oOpa3oBaHus, a TaKXE OCHOBHBIX HAEH U MOJOXKECHUH
[Iporpammbl pa3BuTHsT ¥ (OPMHPOBAHHS YHHBEPCAJIbHBIX YUEOHBIX ACUCTBHHA Ui CpenHero (MOJHOro) oOIIero
o0Opa3oBaHws.

B nmanHOW mporpaMMe MpOCIEKHUBACTCS MPEEMCTBEHHOCTBMEXKAY BUAAMHU JESITEIBHOCTH 00y4YaeMbIX,
OPEAYCMOTPEHHbIX IPOrpPaMMOHOCHOBHOIO 00mero oOpa3oBaHHSs M BHIAMU JAEATEIBHOCTH, OOECIEUHBAIOIINX
peanu3anyo 00pa3oBaTENbHON TPAaeKTOPHM, CBA3aHHOM € yriIyOnéHHBIM u3ydeHueM xumud. CoaepikaHue IaHHOMN
paGoueil mporpaMMbl Y4WUTBIBA€T HE TOJBKO IPEOMETHOE COMAECpPKAHHE MBO3PACTHBIE  IICHXOJIOTHYECKUE
0cobeHHOCTHOOYyYaeMbIX,HO ¥ MPO(UIBHYI0 MOATOTOBKY K OOYUYSHHIO B BBICIIEH IIKOJIE,B KOTOPOH XHUMHUSI SIBISICTCS
IpOQUIUPYIOMEH JUCIUTLTHHOM.

TeopeTnueckoe U IKCIEPUMEHTATILHOE CONEPKAHUE Kypca M3ydaeTcss HA OCHOBETIO3HABATEIBHOM JESITENbHOCTH
0o0yJaromuxcs: MPUMEHITh TEOPETHYECKHE 3HAHUS IOHATHM, 3aKOHOB M TEOPUH XUMHHU YIIyOJNEHHOTO YPOBHS ISt
IPOTHO3UPOBAHMSI CBOMCTB XMMHUYECKUX OOBEKTOB M MOATBEPXKIEHHE ITUX MPOTHO30B IIPH BBIMOJIHEHUH XUMHYECKOTO
9KCIEPUMEHTA; IUIAHUPOBATh U INPOBOIUTH XUMHUYECKUM 3KCIIEPUMEHT M MHTEPIPETHPOBATH €TI0 PE3YJIbTaTbhl, yMETh
XapaKTepU30BaTh U KIACCH(PUIUPOBATH XUMHUECKHE 3JIEMEHTHI, BEIIECTBA M MPOLECCH, MOJHO U TOYHO BBIPaXKaTh U
APTrYMCHTHPOBATL CBOIO TOYKY 3pPCHUA;HAXOAUTb HWCTOYHHKHU, I10JIYy4YaThb, IPCACTABIATH I/ICOO6H13TI) XUMHYCCKYIO
WH(QOPMAIUIO B yCTHOH M MUCBMEHHOH pedu | Ap.

JaHHBIE ~ KypC  TO3BOJSIET  IMOATOTOBUTHOOYHAIOIIMXCA K  OCO3HAHHOMY W OTBETCTBEHHOMY
BBIOOPY NPodecCHOHATEHONIOATOTOBKH K IIOCTYIICHHIO B BY3, B KOTOPOM XHMUS SIBISETCS MPO(UIBHON JUCLHUILTUHOM,
YCTIETITHOMY OOYYEeHHIO B HEM U BRIOOPY MPOQECCHH.

CornacHo 00pa30BaTeNbHOMY CTaHIAPTY TIABHBIC YeaU CPeOHez0 (ROIH020) 00uez0 00paz0eanus cocmoam:

1) B (POPMHUPOBAHHMH IIEJIOCTHOTO MPEJCTABICHUSI O MHPE, OCHOBAHHOI'O Ha MPHOOPETEHHBIX 3HAHUSIX,
YMEHHSX U CITOCO0axX JCATEIbHOCTH;

2) B IIPUOOPETCHUU OMBITA PA3HOOOPA3HOMN EATETHLHOCTH, OMBITA TIO3HAHKSI U CAMOIIO3HAHUS;

3) B TIOATOTOBKE K OCYIICCTBICHHIO OCO3HAHHOTO BHIOOpa WHAMBUAYyaILHOW OOpa30BATENEHON WU

pohecCHOHATBHON TPASKTOPHH.

H3yuenue xumuu Ha y2iyOnéHHOM YpoeHe BHOCUT OOJNBIIONW BKIIAA B JOCTIDKCHHE 3THX IeJied CpegHero
(momHOTO) 001IETO 00PA30BAHUSAUNPUIBAHO 0DECHEUUMD.

1) ¢dopMHupOBaHNEe HAyYHOH KapTUHBI MHpa Ha OCHOBE CHCTEMbl XMMHYECKUX 3HAHUHN (XMMHUYECKOM
KapTHHBI MUpPa) KaK €€ HEOThEMJIEMOI'0 KOMIIOHEHTA;

2) BBIpa0OTKE y 00y4aromUXCsl TYMaHUCTHYECKUX OTHOLIEHUH M 9KOJIOTHYECKH I'PAMOTHOTO IOBEACHUS B
OBITY U TPYJIOBOH JESTEIBHOCTH, HPABCTBEHHOTO COBEPLICHCTBOBAHUS U PA3BUTHUSI TMUYHOCTH 00YUarOIIUXCS,

3) NMOHUMaHHEe OOIIECTBEHHOW TMOTPEOHOCTH y OOYYAIONIMXCSIB Pa3BUTHH XUMHA M XUMHUYECKOH
MPOMBIIUICHHOCTH;

4) ¢dopMmupoBaHKe y OO0YYaIOIIMXCSOTHONICHUS K XMMHH KaK BO3MOXHOH obOnactu mpodeccrHoHambHON
MOJATrOTOBKHM MIIPAKTUYECKON AEATEILHOCTH;

5) (bopMHpOBaHHE YCHEIHOIO YYacTHsI B MyOJMYHOM NPEACTABICHUH PE3YJIbTAaTOB 3KCIIEPUMEHTAIBHON U
MCCIIEIOBATEIbCKON AEATEILHOCTH,;

6) y4acTHe B XMMHUYECKUX OJMMIHAJIaX Pa3InYHbIX YPOBHEH B COOTBETCTBHH C JKEIaeMBIMHU Pe3yJIbTaTaMu
M aJIeKBaTHOM CaMOOIIEHKON COOCTBEHHEIX BO3MOXKHOCTEH;

7) UCIIOJIb30BaHUE XMMHUYECKUX 3HAaHUH [T 00BSICHEHUSIOCOOCHHOCTEW 0O BEKTOB U TIPOIIECCOB MPUPOIHOM,
COLIMAIBHOM, KyJIbTYPHOU, TEXHUYECKOH Cpe.Ibl;

MOHUMAaHUE IIEHHOCTH XMMHYECKOTO $53bIKa, BBIPAXKEHHOTO B BepOalbHOM M 3HaKOBOW (hopmax, Kak

COCTaBHOM 4acTH peueBOi KyJIbTYpPhl COBPEMEHHOTO CIIEHAICTA BBICOKOH KBaIH(pHUKALINY.

OO0uas xapakTepucTukKa Kypca

Conepkanue yriyOJ€HHOrO Kypca XMMHUU B CpelHEl (ITOJIHOM) IIKOJIE CTPOMTCS HAa OCHOBE M3YYEHHS COCTaBa
Y CTPOCHHSI BEIIECTB, 3aBUCIMOCTH UX CBOWCTB OT CTPOCHUS, PAKTHYECKOTO 3HAYSHHUS ITUX CBOWCTB, a TAKXKE CIIOCOO0B
71a00paToOpHOrO0 M NPOMBIIUIEHHOTO IOJNYYEHUS! BaXKHEWIIMX BEIIECTB, W3YyYCHHS 3aKOHOMEPHOCTEH XHMHUYECKHUX
NPOLIECCOB U IMyTeH ynpasieHusi UMU. OCHOBHBIE COZIEpKATENbHbIE JIMHIUH padodell IporpaMMBbl:

. «Bewecmeo» — cuctemMa 3HaAHWH O COCTaBe W CTPOCHHUM BEIIECTB, UX CBOMCTBAX U OMOJOTHUECKOM
3HAYCHUH,

° «Xumuueckasa peakyusa» — cHUCTEMa 3HAHUHA 00 YCIOBHSIX NPOTEKAHHUS XHUMHYECKHUXIIPOIIECCOB W
croco0ax ynpaBJjieHUs UMHU;

. «IIpumenenue sewjecme» — CUCTEMa 3HAHUN O TMPAKTHYCCKOM MPUMEHEHUH BEIIECTB Ha OCHOBE HX
CBOWCTB M UX 3HAUCHUS B OBITOBOM ¥ MPOM3BOJICTBEHHON chepax;

o «ITonyuenue eeuecme» — CucTeMa 3HAHUN O XUMHUYECKHUX MPOU3BOJICTBEHHBIX MPOIieccax;

° «M3bIk Xumuu» — cucrtemMa 3HaAHUU O HOMCHKJIaTyp€ HCOPraHUYCCKUX O OPraHUYCCKUX COG,ZII/IHCHI/Iﬁ nu

XUMHUYECKON TEPMUHOJIOTHH, a TAK)KE YMEHHE OTPaXKaTh MX C IMOMOIIbI0 XUMHUECKON CUMBOJIHMKHU (3HAKOB, (GOPMYJI U
ypaBHEHUI1); HABBIKOB TepeBoa HHPOPMAIIUH C SI3bIKa XUMHUHU Ha €CTECTBEHHBINH U 00paTHO

o «Konuuecmeennvie omuouienus» — cucrema paC‘léTHBIX yMCHI/Iﬁ 1 HAaBBLIKOB JII XapaKTCPHUCTHUKU
B3aMMOCBS3M KQUCCTBCHHON M KOJINYECCTBCHHOMN CTOPOH XUMHYCCKUX 00BEKTOB (BGH_ICCTB, MaTcpuaioB U HpOI_IeCCOB);
L] «Teopu}l U npakKmuka» — B3aUMOCBA3b TCOPCTHYUCCKUX 3HAHUH ¥ XHUMHYECKOTO OKCIICPUMCHTA KakK
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KpUTEpHsi ICTHHHOCTH U ICTOYHUKA TTO3HAHHA.

MecTo npeaMeTa B yueOHOM IJIaHe

®denepanbHBIA TOCYTAPCTBEHHBIN 00pPa30BaTCIbHBIN CTAaHIAPT IPEAyCMaTpPUBACT HM3yUEHHE Kypca XHMHH B
cpenHeit (MOJTHOM) IIKOJIe KaK COCTABHOM YacTH MpeaMeTHON o0mactu «EcTecTBeHHO-HAYYHBIC TIPEMETHI.

Jlannas paboyas mporpamMma npeaHa3zHaueHa IS O0YJarOIIUXCsl, KOTOPhIC BHEIOpAM XUMHUIO JJI1 M3YYCHHUS Ha
yriIyOJaEHHOM YPOBHE.

OTa mporpaMMa 1mo XUMHUH I CpeaHero (TI0THOTO) Oo0IIero o0pa3oBaHus Ha YIIIyOJEHHOM YpPOBHE COCTABIIEHA
u3 pacuéra 3 u B Henemo (204 4 3a mBa roga oOydenus). Takke MpeyCMOTPEHO M3YYEeHHUE MpeaMera u3 pacuéra 5 4 B
Henemo (340 u 3a nBa roga oOydeHHs) 3a CUET MIKOJHHOTO KOMIIOHEHTA B IIIKOJIAX M KJIaccaX XUMHUYECKOTO TPOQHIIS.
HopMma BpemMeHu 7151 KaxkI0i TEMBI B TporpaMMe yKa3aHa yepes3 Apo0b.

Paznen | . [lnanupyemMsie pe3y/ibTaThl OCBOEHHS y4e0OHOT0 NMpeaMeTa

HestensHOCT yunTens B OOydYeHHMH XMMHU B CpeAHEW (MOMHOW) IIKOJEe JOJDKHA OBITh HamlpaBieHa Ha
JOCTIDKEHHE 00YJAIONITMUCS CIICTYIONINX JIUYHOCHHBIX Pe3Ybmano6.

1) B IICHHOCTHO-OPUEHTAIIMOHHOW c(epe — o0co3HaHue POCCUHCKONW T'paXKTaHCKOH HWACHTUYHOCTH,
MaTpUOTHU3MA, YYBCTBA TOPAOCTHU 32 POCCUNUCKYIO XUMUYECKYIO HAYKY;

2) B TPYIIOBOU chepe — 20mosHOCmb K OCOZHAHHOMY BBIOOPY JalbHEUICH 00pa30BaTeIbHON TPACKTOPUU
B BBICIIIEH IIKOJIE, TJI€ XUMIS ABIISETCS MPOQIINPYIONICH JUCIUILINHOM;

3) B I[I03HABaTeNbHOW (KOTHUTHUBHOW, WHTEIUIEKTYalbHOW) cdepe — yumeHue yOpaBIATh CBOCH

[I03HABATEIbHON NEATEIBbHOCTBIO, 20MOGHOCMb U CNOCOOHOCMb K OOpa30BaHHUIO, B TOM 4YHCIIE CaMOOOpPa30BAaHUIO, HA
NPOTSKEHUH BCEH KHM3HM; CO3HATEJIbHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOW
npoecCHOHANLHOW W OOINECTBEHHOW  JCATENLHOCTH,  (opmuposanue  HABBIKOB  IKCIIEPUMEHTAIBHOU
Y MCCIICZOBATENILCKON  JICATENBHOCTH; yuyacmue B TYOJMYHOM MPEICTaBICHUM PE3yJIbTaTOB CaMOCTOSITEIBHOM
MIO3HABATENIbHOM NESATENBHOCTH; Yyacmue B NPOQWIBHBIX OJMMIMAAAX PpAa3IMYHBIX YPOBHEH B COOTBETCTBUU
C ’KeJIaeMbIMH Pe3yNIbTaTaMH U aIEKBATHON CaMOOIIEHKOW COOCTBEHHBIX BO3MOKHOCTEHH;

4) B c(pepe 3M0pOBhECOEPEKEHISI — HpUHAMUE U peanru3ayus ISHHOCTEH 3I0pOBOro 1 6e30macHoro oopasza
JKU3HU, Henpusimue BPEIHBIX MPHUBBIYCK (KYpPeHHS, YIOTPEOJICHUS aJKOTroJis, HAPKOTHKOB) Ojaromapsi 3HaHHIO CBOWCTB
HApPKOJIOTHYECKUX M HAPKOTHYECKHX BELIECTB; COOJIOJCHUE MPaBWJI TEXHUKH O€30MacHOCTH B Tpoliecce padoThl ¢
BEIICCTBAMHU, MaTepHallaMu B yueOHOU (Hay4HO# ) 1a00paTOPUH U Ha MPOU3BOJICTBE.

Memanpeomemnvimu pe3ynibmamamu OCBOCHHS BBITYCKHHKAMH CTYIICHH CpelHero (IMOJHOro) oOIiero
00pa3oBaHMs Kypca XUMUH SBJISIIOTCA:

1) UCNONb306aHUe YMEHUH M HABBIKOB PAa3lIWYHBIX BHJOB IIO3HABATENIBHON NESTEIBHOCTH, NMPUMEHEHHE
OCHOBHBIX METOJOB TO3HaHHS (CHCTEMHO-WH(QOPMAlMOHHBI aHanu3, HaOJIoJeHUe, W3MEpPEHHE, MPOBEICHHE
3KCIIEPUMEHTa, MOJEMPOBAaHUE, HCCIEI0BATeIbCKasl ACSITENbHOCT) M U3YyYEHHUsS Pa3IMYHbIX CTOPOH OKpYXarolieu
JICHCTBUTEIILHOCTH,

2) 61a0eHue OCHOBHBIMU HHTEJUICKTYaJIbHBIMHU OllepauusaMu: (HOpMYIHpOBKa T'MIIOTE3, aHAJU3 U CHHTE3,
CpaBHEHME U cHCcTeMaTu3anusi, 0000IIeHne M KOHKPETH3alus, BBIIBICHUE NPUYMHHO-CICICTBEHHBIX CBSI3€H M IIOHCK
aHaJIOrOB;

3) no3uanue 00BEKTOB OKPYKAIOIIETO MUPA OT OOIIETo Yepe3 0COOCHHOE K SIUHUYHOMY;

4) VMeHue TEHEPUPOBATh UIEH U OIPECIIATh CPEACTBA, HEOOXOAUMBIE [T UX PealTu3allvi;

5) VMeHue OTIPEeNIeNATEL e W 3aau JeATeIbHOCTH, BEIONPATh CPEACTBA PEANHU3aIliY IEIH ¥ IPUMEHSTH
UX Ha MPaKTHKE;

6) UCNONb306aHUEe PA3JMYHBIX HMCTOYHHKOB IS TIOJyYeHHs] XUMHUYECKOW HWH(OpMAIUK, MOHMMaHHUE
3aBUCHMOCTH COJIEpXKaHusI U (HOPMBI MPeICTaBICHUSI HHOOPMAIIUH OT [eJIei KOMMYHHKAIIHH U aJpecara;

7) YMeHue TIPOAYKTHBHO OOIIATBCS W B3aMMOJCHUCTBOBATH B IIPOLECCE COBMECTHOW [ESTEIBHOCTH,
YUUTHIBATh IO3UIUH JPYTUX YYACTHUKOB JEATEILHOCTH, 3P (PEeKTHBHO pa3pemarb KOH(DIUKTEI,

8) 20MOBHOCMb W CIOCOOHOCTh K CaMOCTOSTENbHON HH(POPMAIMOHHO-IO3HABATEILHON JESTeIbHOCTH,

BKJIIOYAass yMEHHE OpHEHTHUPOBAaThCS B PA3IMYHBIX  WCTOYHHMKAX  WMH(OpMANWM, KPUTHYECKH  OLICHHUBAThH
Y HHTEPIIPETHPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3TNYHbIX HCTOYHUKOB;

VMeHue UCTIONIb30BaTh CPeICTBa MH)OPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHONorui (1anee — UKT) B
pElleHNH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHM3alMOHHBIX 3a7ad C COONIOJIeHHEM TpeOOBaHWN 3PrOHOMHKH,
TEXHUKU O€30MaCHOCTH, THUTHEHBI, PECypcOCOEpe CHHUs, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OpMAIMOHHOM
0e30IMacHOCTH;

10) 671a0eHue I3BIKOBBIMU CPEJICTBAMH, BKITIOYAS M S3bIK XMMUH — YMEHHE SICHO, JIOTUYHO M TOYHO M3J1arath
CBOIO TOYKY 3pEHHS], UCTIONB30BaTh aJCKBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHCIIE U CUMBOJIBbHBIE (XUMHUYECKHE 3HAKH,
(hopMynBI U ypaBHEHUS).

Ilpeomemnvimu pesyrvmamamu W3y4eHUs XUMUU Ha YrIIyOJIEHHOM YpOBHE Ha CTYIEHH CpPEIHEro (IOJHOTO)
00111er0 00pa3oBaHUs SBIISIOTCS:

1) 3nanue (nonumanue) XapaKmepHvlx NPUSHAKOBEANCHEUMUX XUMUYECKUX NOHSMUL: BEUIECTBO, XMMHUUCCKUN
9JIEMEHT, aTOM, MOJIEKYJa, OTHOCHTEIIbHbIE AaTOMHBIC M MOJCKYJISIPHBIE MAacChl, WOH, HM30TOIbI, XUMHYECKas CBS3b
(KOBaJICHTHAs TOJISIPHASL M HENOJISIPHAS, HOHHAS, METAJUTMYeCKasi, BOJOPOIHAS), DICKTPOOTPHLATEIBHOCTD, aJLIOTPOITHS,
BAJICHTHOCTb, CTENICHb OKMCIEHHS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00beM, BEIECTBAa MOHHOTO, MOJIEKYJIAPHOTO U
HEMOJICKYJIIPHOTOCTPOCHHUS, PACTBOPBI, 3JEKTPOIUTHI M HEAJIEKTPOIUTHI, IEKTPOIUTHYECKAS JUCCOIUAIINS, THIPOITH3,
OKHCIIUTENb W BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE, OJJIEKTPOJIU3, CKOPOCTHXMMHUYECKOW peakinH,
KaTaJlM3aTopbl W KaTajiu3, OOpaTUMOCTh XWMHUYECKMX peakiMi, XUMHUYECKOE paBHOBECHE, CMEIEHHE pPaBHOBECHS,
TEIJIOBOM 3(QQEeKT peakiuu, YIrIepOAHbI CKeleT, (YHKIMOHAIbHAs TIpynma, u3oMepus (CTPyKTypHas H
NPOCTPAHCTBEHHAs!) M TOMOJIOTHSA, OCHOBHBIE THUINbI (COSAWHEHHMS, PAa3JIOKEHHS, 3aMeIlIeHUs, OOMEeHa), BHIbI
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(rugpupoBaHUS W NETHIPUPOBAHWA, TUApPATAlMM W  JETHApATalldd, [OJMMEPH3alMd U JCMOIUMEpU3aliy,
MOUKOH/ICHCAIIN W HW30MEPH3AINH, KaTAINTUYEeCKHE W HEKaTaJUTHYECKHEe, TOMOTEHHBIE ¥ TeTepOreHHBIE) U
pa3sHOBUIHOCTU ((hepMEHTaTHBHBIC, FOPCHUS, dTepUUKAILIUU, KPEKHHIa, PU(POPMHHTra) PEakiiii B HEOPraHMUYECKON U
OpPTaHUYECKOW XVUMHH, TIOJTUMEPHI, OMOJIOTUYSCKH AKTUBHEIC COCIUHEHUS;

2) evlAGleHUEe G3AUMOCEA3U XUMUYECKUX NOHAMUIIUIA OOBSCHEHHS COCTaBa, CTPOCHHS, CBOICTB OTIEIBHBIX
XUMHUUYECKUX OOBEKTOB U SBJICHUH;

3)npumenerue OCHOBHBIX NOJONCEHUl XUMUYECKUX Meoputi:TEOPUH CTPOCHUS aToMa W XUMHYECKOH CBA3W,
MEPUOJUYECKOr0 3aKOHA W MEPUOAMYECKON cucTemMbl xuMuueckux aiemeHTtoB /[I. M. MenjaeneeBa, Tteopuu
3JIEKTPOIUTUUECKON JAUCCOLMAIINN, POTOHHON TEOPUH, TEOPUUCTPOCHUSI OPraHUUECKUX COEUHEHUM, 3aKOHOMEPHOCTEN
XUMHUYECKON KUHETUKH —JIJIs1 aHAJIN3a COCTaBa, CTPOCHUS M CBOMCTB BEIIECTB M MIPOTEKAHUS XUMUYCCKUX PEaKIIUi;

4) ymenue knaccugpuyuposams HEOPraHUUECKHUE U OPraHUYSCKHE BELIECTBA

0 Pa3INYHBIM OCHOBAHUSIM;

5) ycmanoenenue e3aumocesnseii MeXIy COCTABOM, CTPOCHHEM, CBOMCTBAMH, MPAKTUYCCKUM TPHUMEHEHHEM U
MOJTyYeHNEeM BaKHEHIITNX BEIIECTB;

6) 3nanueocnos xumuueckoi HomeHKAamypwl (TPUBHAILHON | MEXIYyHApOJHOW) WU YMeHue Ha3BaTh
HEOpraHM4YecKHe M OpraHuuecKue CoOeqUHEHMs 1o (GopMyIie, © Ha000POT;

7) onpedenenue:BaICHTHOCTH, CTEIICHH OKHCICHHS XUMHYECKUX AJICMEHTOB,3aps0B MOHOB;BHIOB XUMHYECKUX
CBSI3CH B COCJIMHCHUSX U TUIOB KPUCTAJUIMYCCKUX PEHIETOK;TPOCTPAHCTBEHHOT'O CTPOCHUS MOJICKYJI; THUIIA THIPOJIH3a U
XapakTepa Cpeibl BOJHBIX PACTBOPOB COJIEH; OKUCIUTENS W BOCCTAHOBHTEJS,;IIPOIIECCOB OKUCIEHUS ¥ BOCCTAHOBJICHHUA,
MIPUHAJUICKHOCTH BEMIECTB K pPa3INYHBIM KIACCAMHEOPTAaHMYECKHX W OPTaHWYECKHX COEAMHEHWH; TOMOJIOTOB U
M30MEPOB; THIIOB, BUIOB M PA3HOBHIHOCTEH XUMHUYECKHUX PEAKIINH B HEOPTaHNYECKON W OPraHNIeCKON XHMUH,

8) ymenue xapakmepuzosams:

— S-, p- 1 d-3JIEMEHTHI TI0 MX MOJIOKEHHIO B Tieproandeckoiicucteme . M. Meneneesa,;

—00IIKe XUMHYECKHE CBOHCTBA MPOCTHIX BEIIECTB — METAJNIOB U HEMETAJIIOB;

—XMMHAYECKUE CBOIMCTBA OCHOBHBIX KJIACCOBHEOPTaHWYECKHX M OPraHWYECKUX COEAMHEHWH B IUTaHE OOIIETO,
OCOOEHHOI0 M €IMHUYHOIO;

9) obwacuenue:

—3aBHUCHMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB M HMX COCILI/IHGHI/II\/'IOT IIOJIOKEHUA JJIEMCHTA B HCpHO}IH‘IGCKOﬁ
cucreme/l. 1. Menaeneena;

—IIPUPOJBI XUMUYECKON CBA3U (MOHHOW, KOBAJIEHTHON,METAJUIMYECKOW, BOJIOPOIHOM);

—3aBHCHMOCTHU CBOMCTB HEOPTAaHUYECKHX M OPraHMYECKUX BEIECTBOT MX COCTaBa M CTPOSHMUS;

—CYITHOCTH M3y4YEHHBIX BHJIOB XHMHYECKHX PEaKIHH:AIEKTPOIUTHUECKOW  JUCCOIMAIMHA, HOHHOTO
00MeHa,0KHCIUTETFHO-BOCCTAHOBUTEIHHBIX;

—BJIMAHUA pa3JINYHBIX (paKTOpOB Ha CKOPOCTH XHMH‘IGCKOﬁpCﬂKHHH N Ha CMCIICHNUEC XUMHUYCCKOI'O paBHOBCCI/IH;

— MCXaHU3MOB NPOTCKAHUA peaKuHﬁ MEXKIY OPraHn4€CKUMU U HCOPraHM4CCKUMU BCIICCTBAMMU,

10) ymenue:

— COCTaBIISITh ypPaBHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTENFHBIX PEAKIMI C IIOMOIIBI0 METOJa SJIEKTPOHHOTO
OajaHca;

— IPOBOJIUTH PACUETHI IO XUMHYECKUM (POPMYIIaM U YPaBHEHHSM;

— MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT (J1abopaTopHBIE U MPAKTHYECKUE PabOTHI) C COOM0AeHueM TpeOOBaHU
K IIpaBHJIaM TEXHUKH 0€30MaCHOCTH IPpH paboTe B XUMHUECKOM KaOuHeTe (J1abopatopun).

Paznen Il . Copep:xanue yueGHOro nmpeamera

Kypc 4érko menurtcss Ha ABE YacTH COOTBETCTBEHHO rojaM OOydeHUs: opraHudeckyio xumuio (10 kiacc) u
obmryro xummuto (11 xacc).

Kypc 10 knacca HaunHaeTCsl CO 3HAKOMCTBA C MPEAMETOM OPraHUYECKOW XUMHH, U3YUEHHS T€OPUU CTPOEHUS
opraHuueckux coenuHeHnidi A. M. bBytnepoBa W ruOpuauzanuy aToOMHBIX OpOHTaneld. 3areM paccMaTpUBAIOTCS
KJaccuuKanys OPraHWYeCKUX COEIWHEHHWH, NPUHIMIBI MX HOMEHKIJIATYpPbl, a TaKkke KilaccupHKauus peakuuid B
opraHnuyecko xumuu. [lepBoHadanbHbpIe TEOPETHUECKNE 3HAHUS Jajlee MHOTOKPATHO 3aKPETISIOTCS U Pa3BUBAOTCS TPU
WU3YYEHUH KJIACCOB OPTaHUYECKHUX COEIMHEHUH OT yIIE€BOJIOPOIOB 10 a30TCOAEPKAIINX COSAUHEHUI H TOJUMEPOB.

Takoe mocTpoeHre Kypca MO3BOJISIET B MOJIHON MEpe HE TOIBKO MIMPOKO MCIOIB30BaTh ACTyKTHUBHBIN MOIXO B
oOyuenun xumuud 10 Kjgacca, HO W peaqnu30BaTh HACI0 TEHETHYECKOH CBA3M  MEXIy KiaccaMH OpraHHMYecKHX
coeauHeHmit. Ocoboe BHHMaHHE B Kypce OPraHMYECKOH XUMHH YJIIEJEHO CIOXKHBIM IS TIOHUMAaHHUS BOIPOCAM:
B3aMMHOMY BIHMSHHMIO aTOMOB B MOJIEKyJaX, B TOM YHCIIE Ui NpEJCKa3aHHd CBOICTB COSAMHEHUWI; MEXaHU3MaM U
3aKOHOMEPHOCTSIM NPOTEKaHUs] XHMHYECKHUX pEaKkUHud, 4YTO HEOOXOAMMO JJsl TPOTHO3UPOBAaHHUA IPOIYKTOB;
NPOCTPAHCTBEHHOMY CTPOECHHUIO YIJIEBOJOB, aMUHOB, aMUHOKHCIIOT, OEJIKOB U HyKJIEHHOBBIX KHCJIOT.

Kypc 11 knacca HaunHaeTCsl C PaCCMOTPEHUS CIOKHOTO CTPOEHHSI aToMa Ha OCHOBE KBaHTOBO-MEXaHWYECKHX
MIPEJICTABIEHUI O CTPOCHUH €T0 s/Ipa U DJIEKTPOHHON 000I0UKH, a TaKkKe sIepHbIX peakiuii. Takas TeopeTndeckas 6a3a
MO3BOJISIET HA IPYTOM YPOBHE M3YYUTH MEPUOANYECKUI 3aKOH U MIEPHOAMYECKYIO CHCTEMY XUMHUYECKUX 31emMeHToB /1. U.
MenzeneeBa 1 emi€ pa3 OLEHUTH €r0 Hay4YHbIN MOABUI, HA HECKOJIBKO AECATWIETUI ONEPEUBIIErO HAYYHYIO MBICITb.

3aTeM M3y4aeTcd CTPOEHHE BELIECTBA, OCHOBHBIE THIIBI XMMUYECKOW CBSI3U. 3HAHUS YYAIIUXCA «XUMHUHU B
CTaTHKE» JOMOJHSIOTCS CBEICHUSAMH O KOMIUIEKCHBIX COEIMHEHHAX M JUCIEpPCHBIX cucTemax. JlormyHo npanee
paccMaTpUBarOTCs TAKHe TOMOTEHHBIE CHCTEMBI, KaK PACTBOPHI U CIIOCOOBI BRIPAYKEHHSI KOHIIEHTPAIIUHN B HUX.

N3ydyenne OCHOB XMMHYECKON TEpMOIWHAMHKH, MOHATHH OO0 OSHTANBIMM M DHTPONWH, 3aKOHOB [ecca,
MO3BOJIIIOT Ha OoJiee BBICOKOM YPOBHE H3YyYUTh 3aKOHOMEPHOCTH TNPOTEKAHHS XWMHUYECKHUX Ppeakiuid u (U3UKO-
XUMHUYECKHX MpOLEccOB. XUMUYECKHE PEaKIUH B PacTBOpaX paccMaTpUBAIOTCA TAaKKe Ha HOBOM TEOPETHYECKOM
YpOBHE IIOCJIE BBEACHHUA MOHATHA O BOJOPOAHOM IIOKAa3aTelle M HW3YyYEHUs NPOTOIUTHYECKOM TEOpUU KHUCIOT U
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ocHOBaHMH. OOOOIIAIOTCS CBEAEHWS O HEOPraHMYECKUX M OPraHWYeCKUX KHCIOTaX W OCHOBAHUAX B CBETE
MIPOTOIUTHYECKOM TEOPHM W TEOPUU OJIEKTPOJIUTHYECKOM JHMCCOLMALMM, a TakKXe COJe B CBETE TEOPHUHU
3NEKTPOJINTUIECKON TUCCOIUAIUH.

OtnenpHas TJIaBa TOCBSIIEHA OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIM IIpOLECCAaM, B TOM YHCJIE  METOJAaM
COCTaBJIICHUsI YpaBHEHUN M 3JIEKTPOIM3Y, KOTOPHIE BaXKHBI A YCHEIIHOM CAauM HMTOTrOBOro 5K3aMeHa. bosbimoe
BHUMAaHHUE B ATOH TIJIaBe YACJICHO M XUMHUYECKHMM HCTOYHHKAM TOKa, 0€3 KOTOPBIX CIOXHO MPEACTABUTH COBPEMEHHOE
o0m1ecTBo. XUMHSI HEMETAJIOB M METAIJIOB, BAKHEHIINX TPEICTaBUTENEH 3THUX KJIACCOB BEIIECTB M MX COEIWHEHUI
U3y4yaeTcsl B CUCTEME (COCTaB <> CTPOCHHE <> CBOWCTBA <> NPUMEHEHHUE <> IOJIyYEHHE <> HaXOXKACHUE B PUPOAE) U
paccMaTpuBeTCS B €IMHOW CBSI3M OPraHUYECKON W HEOpraHWYecKoil xumun. TakuM 00pa3oM peannsyeTcs TJIaBHAs Hies
Kypca — €IWHCTBO KUBOTO M HEKUBOTO MaTEPUAIBHOIO MHPA, OTIMCHIBAEMOT0 OOIIMMH 3aKOHAMH XHMHH.

PackpbITh poiib XMMHUYECKOW HayKH, KaK MPOM3BOJUTENBHONW CHJIBI COBPEMEHHOTO OOIIECTBa TMO3BOJISET Ii1aBa
3aBepiaroas kype 11 kimacca «Xumus u 00IIECTBOY.

Opranuyeckas xumus. 10 kiaace .

TEMA 1. HAYAJIBHBIE IIOHATUAOPI' AHUYECKOU XUMHUHN

(139).

IIpenmer opranumyeckoii xumuu. Opranuyeckue BemecTBa.UTo u3yuyaer opranuyeckas xumus. Kparkwuii
OUYEepK pa3BUTHS OpraHnvyeckoil xumun. CpaBHEHHE HEOPTaHUYECKUX M OpraHn4ecKux BemecTB. CrocoOHOCTh aTOMOB
YTIepo/ia COETUHATHCS B pa3MyHbIe IIeNH. YTIEBOAOPObI U UX Ipou3BoHbIe. [loHsATHE 0 3amecTHTENE.

Teopusi crpoenusi oprannyeckux coenuHenuit A. M. Bytaeposa. [lonstue BanentHoctu. Paboter @. A.
Kexyne. Pons A. M. ByTiiepoBa B cozmaHny TEOpUH CTPOCHHS OPTaHHMYECKHUX COeAMHEHWH. E€ OCHOBHBIE ITOJIOKEHUSI.
[IpuanHBl MHOTO0OpA3Ws OPTaHWYECKUX COSAMHEHUI: 00pa3oBaHWE OMWHAPHBIX, MTBOMHBIX U TPOUHBIX CBSI3€H MEXIY
aToMamu yriiepona. Mzomepus. OMnupuueckasi, MOJICKYJISIpHAs U CTPYKTYpHast POpMYITbl OPraHMUECKIX COeTUHEHUH.

Konuenuusi ruépuauzanuu aTtoMHbpIxopouTaseid. CTpoeHHEe aToMma yriepoja: S- U p-OpOHTalH, THUIBI HX
ruopuamnzanuu. OOpa3oBaHHE KOBAJICHTHBIX CBs3el. OJIGKTPOHHAs W JJIEKTPOHHO-Tpaduueckas (GopMmynbl aroma
yTaepoaa.

Kaaccudukamusa opranmyeckux coexmHenuii. Knaccndukanus mo 3meMEHTHOMY COCTaBy: YTIIEBOIOPOIEI,
rajores-, a3oT- W KHUCIIOPOICOAEpKallue OopraHudeckue coenuHeHus.Kiaccudukamuss mo CTpOeHHIO YIJIEPOAHOTO
CKeJeTa: aluKINYeCKUe U IUKINYecKue (KapOOUUKIHIECKHE i TETEPOLIMKINYECKHIE) OPraHNYECKUE BEIIECTRA.

Knaccudukanus yrieBoIopooB: MHpeAcibHbIe (aJKaHbl W IMKJIOAJKAHBI), HENpeAeibHbIC (aJIKCHBI, AJIKHHBI,
aNKagueHbl), apeHel. Kiaccudukanuss OpraHMYeCKHX COCOUHEHUH M0 HalW4uio  (YHKIHOHANBHBIX — TPYIII
(TugpokcunbHasA, KapOOHWIBbHAS, KapOOKCWIIbHAs, HUTpOrpymma, amuHorpynma). Cruptel. Anpaeruapl. KeToHBI
Kap6onoBsie kucinotsl. HurpocoennHeHus. AMUHBL

IIpyHUUNBI HOMEHK/JIATYPbl OpraHu4Yeckux coeauHeHuil. IloHsTHe 0 XUMHYECKOH HOMEHKJIATYpE.
Howmenknatypa TpuBHaibHas (MCTOpUYecKast) M paliioHaNbHas.

MexnayHnaponnas HoMmeHKIaTypa opranmueckux coenuHeHuid — IUPAC. I[IpuHIUOBI cOCTaBICHUS Ha3BaHMS
OpraHuYecKoro coequHeHus mo Homenkinarype [IUPAC.

Kaaccudukamusa peaknuii B opranmyeckoii xumuu. [lorstue o cybctpate m pearenre. Knaccupuxamms
peakuuii 1Mo CTPYKTYPHBIM M3MEHEHHMSAM BEILIECTBA: NPHCOCIUHEHUS (B TOM YHCIIE MHOJIMMEPU3ALUM, OTILEIUICHUS
(3meMeHupOBaHNs ), 3aMEILEHNS 1 H30MEPHU3aLIHU.

[oHsiTHE O TOMO- U TETEPOTUTUIECKOM Pa3phiBax KOBAIICHTHOM CBS3H, AIEKTpodHIax U HyKlieouiax.

Knaccudukanus peakiiyii Mo THITy peakIMOHHBIX YaCTHIL: PaIUKAIbHBIE, JIEKTPOPHIBHBIE U HYKICOQHIIbHEIE.

Knaccudukanus peakiiuii o U3MEHEHUIO CTETICHEH OKUCIICHHS: OKHCIICHUS! U BOCCTAHOBIICHHS.

Knaccudukanus peakuuid mo 4acTHBIM NPU3HAKaM: TaJOr€HUPOBAHUE W JETAJIOT€HUPOBAHUE, TMAPHUPOBAHUE
U IETUAPUPOBaHNE, THAPATALUN U AETUApPATAllM{, THAPOTraJOreHHPOBAHUE U JETUAPOTralOoreHHPOBaHNUE.

JdeMoHcTpannu. Konneknuss OpraHn4eckux BEIIECTB, MaTepHanoB M u3nenuid u3 Hux.IlapoctepxHeBble U
oobémubie Mozenu (momenu Crrioapra—Dbpurieda) staHona W AMATWIOBOrO 3¢dupa, OyraHa W u300yTaHa, METaHa,
STWJIEHA W aneTwieHa.B3aumopaeiicTBueHaTpuss C  3TaHOJIIOM; OTCYTCTBHE  B3aUMOJEWUCTBUS C  JIHUITHIOBBIM
s¢pupom.Moziens OTTaNKWBaHWS THOPUIHBIX oOpOWTaNeil (JeMOHCTpalusi C TIOMOIIBIO BO3AYIIHBIX —MIAPOB).
HdemoncrpanuonHas Ttabnuua «Pasnuunele ruOpuaHbIE COCTOSIHUS aToMma yriaepofa». OOpas3ubl OpraHMYecKHX
COCIMHEHNH PAa3JIMYHBIX KJIAcCOB.MOAEIN OPraHNYeCKUX COCOUHEHUH C Pa3sNUuHBIMH (YHKIMOHAJIBHBIMHU TPYMIIAMH.
l'openne wMeraHa wWiIM NpoNaH-OYyTAaHOBOW CMECH U3 Ta30BOM 3aKUTalku.B3pelB cMecH MeTaHa €  XJIOPOM.
ObOecnBeunBanre OpOMHOIM BOJBI 3THIIEHOM./lenonnmepu3anus nonudTHICHA. [lomydeHue STHiIEHA Jeruaparaiuei
3TaHoJja.

JlabopaTopHbiii  ombIT. M3rortoBneHune Mojenell MOJEKyJd — TMpeacTaBUTeNell pas3IHYHBIX KJIacCOB
OpPraHMYECKUX COETUHEHHH.

IIpakTHyeckast padoral.KauecTBEHHBIN aHAIN3 OPraHUYECKUX COCTUHEHNH.

TEMA 2.ITPEJEJIBHBIE YTJIEBOJOPOADI (5 1)

AJIKaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl MeTaHa. | OMONOTHYEeCKUil PsIl aJIKaHOB M MIX
nzomepus. [IpocTpaHCTBEHHOE CTPOSHHE MOJICKYIT alTKaHOB (B TOM YHCIe U KoHQopMepbl). HoMeHkaTypa ankaHoB.

[IpombIlIIeHHBIE  CITOCOOBI  MONYYCHUS] alKaHOB: KPEKHHI HE(QTENPOAYKTOB, PpEaKIus aJKHIHPOBaHUS,
NOJy4YeHHE CHHTETUYECKOro OCEH3MHA, HarpeBaHHe yriepoja B aTMmocdepe Bogopoaa. JlabopaTopHbie crnocoObl
NOJY4YEHHUs] aJKaHOB: peakuus Biopuma, muponu3 cojeil KapOOHOBBIX KHCIOT CO IIEeoYaMM, THIPOJIM3 KapoOuaa
anroMuHMs. PU3nYecKre CBOWCTBA alIKaHOB. B3anMHOE BIUsSHNE aTOMOB B OPraHMYECKHUX MoJieKysax. [1omokuTensHel 1
OTpUIIATEIbHBI HMHAYKTHBHBIE 3()(ekTrl.IIporHo3 peakiMOHHON CHOCOOHOCTH alKaHOB. MeXaHHM3M peakIuii
paZMKaTbHOTO 3aMelleHus. Peaknuu paavKaabHOTO 3aMelleHHs: TaJoTeHHpPOBaHWE | HHUTpoBaHMe. Peakuun
JeruapupoBanus. Peakunn oxucieHus. Jpyrue peakiuu ¢ paspylieHUEM YIVIEpOAHOW nenu. [IpumeHeHue ankaHoB Ha
OCHOBE CBOWCTB.

Huxmoankanbl. 'oMoI0rHUecKuil psAa U CTpOEHUE LUKIOAKIaHoB. MX HOMeHknaTtypa u nsomepusd. [lonsaTtue o
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npocTpaHcTBeHHOH m3omepun. Kondopmepsl numkmorekcaHa. CrnocoObl MOMy4eHHs IHUKIOAIKAHOB: pPEKTH(UKAINA
HeTH, KaTaTUTHYECKOe AETHAPHPOBAHNE apeHOB, BHYTPUMOJIEPYJIsIpHAs peakuus Bropra.dusnyeckue n XMMHUYECKHE
CBOWCTBA LIUKJIOAKaHOB (peakLUy IPUCOEIUHEHUS U 3aMeleHus). [[puMeHenne HuKIoaKaHoB.

demoncrpanuu.lllapocTep:kHeBbIE MOAETH MOJIEKYJ aJIKaHOB ISl MILTIOCTPAlUK CBOOOTHOTO BPAIIEHUS! BOKPYT
cBsizu C—C, a Taxke 3acIOHEHHON M 3aTOPMOXKEHHOM KoH(opmaruii staHa. [lomydyeHue Merana W3 amerata HaTpus
W TUAPOKCUAa HaTpusi. ['opeHne MeTaHa, mpomaH-OyTaHOBOW cmecH, mapaduHa B yciaoBUSIX H30BITKa M HENOCTaTKa
Kkuciaopoaa. B3peB cmecu MeTana ¢ Bo3ayxoMm. OTHOIIIEHHE MeTaHa, TPonaH-0yTaHOBOW cMecH, OCH3MHA K OpOMHOMN BoOJie
u pactBopy KMnOs.

JlaGopaTopHbie onbIThl. M3roTosnenne mapapuHUpOBaHHON Oymaru, MCHbITaHWE €€ CBOWCTB (OTHOIIEHHE K
BoJIe 1 kupy). OOHapyKeHHE BOJBI, CAXKH, YTIIEKUCIIOTO ra3a B MPOAYKTaX TOPEHHUS CBEUH.

TEMA 3. HEIIPEAEJIBHBIE YI'JIEBOJOPOJbBI (13 u)

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI 3THIIeHA. ['oMomornueckuii psit 1 u3omepus
IKCHOB (YIJEpOJHOIO CKeJleTa, TIeOMETpUYEcKas WIM Yuc-mpaHc-u30Mepusi, IOJOXKEHUs MABOHHON CBs3W,
MexkiaccoBast). Homenknarypa ankeHos.[IpomblieHHbIe c110COOBI MOTY4YEHUs ANKEHOB: KPEKUHI aJIKAHOB, BXOZSIINX
B COCTaB He()TH W MOIYTHOTO HEPTIHOTO Ta3a, JETHAPUPOBAHHUE MPENEIbHBIX yIiIeBoaopo0B.JlabopaTopHbie CIOCOOBI
NOJY4YEeHUs]  AlKCHOB:  PEaKUWW  OSIMMUHHPOBAaHHMSA  (JETaloreHHUpoBaHHWE),  JEeTHApaTanus  CIOUPTOB U
JIeraJOTeHUPOBAHUEIUTATIOT€HAJIKAHOB, @ TakkKe JErHApOoraJloreHUPOBaHUE TaJOTEHONPOU3BOAHBIX MPEAEIBHBIX
yraeBogopooB. I[Ipasuino 3aiiesa.

du3uveckre CBOMCTBA alnKeHOB.B3anMHOe BIMsSHIE aTOMOB B OPraHUYECKUX MOJIeKynax. Me3oMmepHbIi 2P QexT.

[IporHO3 peakIMOHHON CITOCOOHOCTH aJIKCHOB. MeXaHW3M PEaKITil AIEKTPOUILHOTO TIPUCOESTHHCHIS.

Peakiun mpucoenuHEeHUs1 alKEeHOB: T'aJOI€HUPOBAHUE, TUAPUPOBAHUE, THAPOTraJOr€HUPOBAHUE, TUAPATALUS,
nonuMepusauus. [IpaBuno MapkoBHukoBa. Peakunn okucienus ankeHoB KMnOs (peakuus Barnepa) B BogHO#H u
cepHokucIion cpene. [IppuMeHeHre alkeHOB Ha OCHOBE CBOMCTB.

BeicokomoustexyasipabiecoequHenusi. CTpoeHHE TONMMEPOB: MOHOMEp, MOJUMEp, 3JIEMEHTapHOE 3BEHO,
CTETICHb MOJIMMEPHU3aLIHU.

Jluneiinble, pa3BeTBIEHHBIE U ceTyarble (CHIMTBHIE) TMonUMepbl. CTepeoperyisipHble M HECTEPeOperyispHbIE
noauMepbl. OTHOIIEHHE MTOJMMEPOB K HAarpeBaHUIO: TEPMOIUIACTUYHBIE U TepMOpeakTHBHbIe noiumMepbl.llommmeps! Ha
OCHOBE OTHJICHOBBIX VYIJIEBOJAOPOJOB H UWX MPOM3BOAHBIX: MONUITHICH, MOJUIPOIUICH, TOTUTETPAdTOPITHICHH
MOJTUBUHUIIXJIOPHU].

Aaxanuensl. Knaccudukanys AMEHOBBIX YITIEBOJOPOIOB: H30IMPOBAaHHbIE, KYMYJIHUPOBAaHHBIE H COMPSKEHHBIC.

Homenknarypa um u30MepHsi AMEHOBBIX YIJICBOAOPONOB (MEKKIACCOBas, YIJIEPOAHOTO CKEJIETa, B3aUMHOIO
MOJIOKEHUS KPATHBIX CBSI3€H, TEOMETPUICCKAsT).

Crpoenne  conpspkEHHbIXANKagueHOB.CIOCOObI  MOJYYEHHUs]  alKaJWCHOB:  JNETUAPHPOBAHUE  AIKAHOB,
peaxnus JlebeneBa, neruaporalioreHUPOBaHUEAUTAIOTeHAIKaHOB. DU3MUecKre CBOWCTBA AMEHOBBIX YIIIEBOJOPOIOB.
XHUMHYECKHe CBOWMCTBAa JIMEHOBBIX YIJIEBOJOPOAOB: pEaKLUMU MPHUCOEAUHEHUS, OKHUCIEHUS U TONHMEepH3allud — U
0c00EHHOCTH UX TpoTeKaHus. HaxoxkeHue B mpupo/e ¥ IpUMEHEHHE aJIKaJieHOB. T eprieHEbI.

Onactomepbl. HarypanbHbIl KaydyK, Kak MNPOAYKT MNOJUMEpU3alUH H3ompeHa. CHUHTETUYECKHE KaydyKu:
OyragneHoBwii Kaydyk (CBK), NMBHHUIIOBEIN, H30MPEHOBHIN, XJIOPOMPEHOBHIH, OyTaANEeH-CTHPOIBHBIA. Bynmkannzanus
Kay4JyKOB: pe3UHBI 1 J00HMT.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHNE MOJIEKYIIBI alleTHIICHA.

['oMonoruyeckuii psa 1 U30MepUs aJIKUHOB (YTIEPOIHOTO CKENIETa, MOJI0KEHU TPOHHON CBA3H, MEXKIIAcCOBas).
Homenknatypa anknHoB. CriocoObl NOMy4YeHHs ajJKUHOB: MUPOJIM3 METaHa (B TOM YHCIIE U OKHCIUTENBHBIA MUPONIN3
OPUPOAHOrO Tasa), KapOMIHBIA METOA, JAErMApOraJloTeHUPOBAHHEIUTAIOTCHAIKAHOB, B3aUMOJCHCTBHE COJel
alleTWICHOBBIX  YIJIEBOJOPOJOB  (allEeTWIEHWIOB) C rajoreHaakaHamu.duszpueckue CBOMCTBAa  AlleTUIIEHOBBIX
yIJIeBOAOPONOB.  XHMMHUYECKHEe  CBOHCTBAa.  Peakuum  mpucoenuHeHuss — (TMUAPUPOBaHHME,  TaJOTCHUPOBAHME,
THIPOTAIOTEHNPOBaHUE, THpaTalus, TpuMepr3anus anerwiena). Peakuus Kydeposa u npaBusio OnbpTexoBa. KucnorHsie
CBOIicTBa ankMHOB. AnieTuieHupl. OKucienne ankuHoB: pactBopoM KMNO4 u ropenue.

O6nactu nMprMeHeHHUs aleTHIIeHa Ha OCHOBE €Tro CBOWMCTB. [IpuMeHeHHe roMoJIoroB aneTuiceHa. [lomumeps! Ha
OCHOBe alleTuieHa. BununaneruieH.

JdemoncTpauun.O0bEMHBIE MOAETH YUC-, MPAHC-U30MEPOB ankeHoB. llomyueHwe sTueHa W3 3TaHONA H
JIOKa3aTeJIbCTBO €r0 HENpeAeIbHOro crpoeHus (peakumuu ¢ OpomHOil Bomoi u pactBopoM KMnOs). OGecuBeunBanue
STHJIEHOM OpPOMHOMW BOJBI M pacTBOpa MepMaHranara kanus. ['opeHue sTuineHa. B3auMoneicTBie aqKaHOB U alKEHOB C
KOHIICHTPUPOBAHHON CEpHON KHUCIOTOH. Mojenu MOJeKysl ajlKaJueHOB C HW30JMPOBAHHBIMH, KyMYJIHPOBAHHBIMU
U COTIPSHKEHHBIMH TBOMHBIMU CBS3sIMU. Koarysiusi MIedHOTO COKa KayqyKOHOCOB (MOJIOUasi, OlyBaHYHMKA WIN (PUKYCA).
Henonnmepusanus Kaydyka ¥ JOKa3aTeIbCTBO HAJTMYMS JBOWHBIX CBSA3EH B MOJIEKYJIaX MOHOMEPOB (peakuu ¢ OpOMHOM
BoJoi M pacTBopoM KMnO4). O3nakomieHue ¢ kouiekuuen «Kayuyku u pesunbi». [lonydenue anerunena u3 kapouaa
kanpiusa. OObEMHBIE MOZENU aIKMHOB. B3amMmojelicTBue aneTuiieHa ¢ OpoMHOW BojaoH. B3aumoneiicTBue aneruieHa
¢ pactBopom KMNOs. I'openne aneruieHa.

JlaGopaTopHble onbIThI. O3HAKOMIICHHE C KOJUIEKIHEH MOJTUMEPHBIX 00pa3IiloB TIACTMACC U BOJIOKOH.

IIpakTHyeckas padota 2. [lomydeHrne MeTaHa U 3THICHA U UCCIIEJOBAaHNE X CBOMCTB.

TEMA 4. APOMATUYECKUEYTJIEBOAOPO/bI (7 1)

ApenbLIlepBoie cBexeHuss 00 apomaTHuecKux coeanHeHHAX. CTpoeHHe MOJIeKyNbl OCH3osa: enuHas /-
3JIEKTPOHHAs CUCTEMA, WIIN apOMAaTHYECKUI CEKCTET.

l'omomornyeckuit psia. M3omepusi B3aWMHOTO PACIONOXEHHA 3aMecTuTeNeili B OEH30JIBHOM  KOJIBIIE.
Howmenkmarypa apenos. Keniossl.

[IpombllieHHBIE CIOCOOBI MOMYYEeHUs] OCEH30JIla U €r0 TOMOJIOTOB: apOMaTH3allvsl AJTKAHOB W IMKIIOAJIKAHOB,
TpuMepuzanus anetwieHa (peakuust 3enuHckoro). JlabopaTopHbie crmocoObl MOJMYYEHHUS apeHOB: AIKHIMPOBAaHHUE
OeH30J1a, MUPONIU3 COJIEH apoMaTH4ecKux KucioT.Dusndeckue cBoicTBa apeHOB.IIpOrHo3 peakMOHHOW CIOCOOHOCTH
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apeHoB. Peakumy 31eKTpOMIBHOTO 3aMENICHUs W HMX MEXaHW3M: TaJOTeHUPOBAaHWE, AJKWIMPOBaHUE (peaKius
Opunens—Kpadrca), HurpoBanme, cynbdupoBaHue. Peakiuy NpPUCOSTWHEHMSA: THUAPHPOBAHUE, PAJUKAIBHOE
rajorenupoBanue. Peakumm oxucnenus.Tomyon, kak romonor Oenzoma. OCOOEGHHOCTH XHMHYECKHX CBOWCTB
ankuiaOeH30708. OpHEHTAaHTH IEPBOTO M BTOPOro poaa. B3amMHoe BIUsHHE aTOMOB B MOJIEKyJax alKHJIOEH30J0B Ha
npuMepe peakiuy 3amenienus. Peakuun oxucnenus. I [ppumeneHre apeHOB Ha OCHOBE UX CBONCTB.

Jdemoncrpanun. [lapoctepkHeBrie 1 00BEMHBIE MOAEIH OEH307a U €ro ToMoNoroB. PactBopenue B GeH3oie
PasTUYIHBIX OPraHMYECKUX W HEOPTaHWYCCKHUX BEINECTB (HAmpuMep, cephl, mozaa). O3HaKOMIICHHE ¢ (PH3NICCKUMU
cBOWCcTBaMH O€H30i1a (PacTBOPUMOCTh B BOZE, IUIOTHOCTh, TEMIIEpaTypa IUIABICHHS — BbIIEPKUBAHUE 3alastHHON
ammynsl ¢ 6eH3onom B OaHe co ipaoMm). ['openne OeH3ona Ha CcTEKISTHHOW manouke. OTHOmIeHHWE OeH307a K OpOMHOM
Bozie W pactBopy KMnO4. HutpoBanme Genzoma. OTHomIeHHE Todyoja K Boje. PacTBopeHue B TOdyoJie pazIHYHBIX
OpPraHUYECKUX W HEOPraHWYeCKHUX BellecTB (Hampumep, cepbl, nona). ObecuBeunBaHue TOIyoJoM pacTBopa KMNO,
1 OpOMHOH BOABI.

TEMA 5. IIPUPOJHBIE UCTOYHUKMU YIJVIEBOJOPOIOB (5u4)

Ipupoansblii rasu nonyTHblil HedTsiHOI ra3. [Ipupoanslii ra3 u ero coctas. [IpoMbIIITIEHHOE UCIIONB30BAHUE U
nepepaboTKa NPUPOJHOTO rasa.

[lomyTHbIe HedTsIHBIE ra3sl U UX nepepaboTka. Opakuy MOMYyTHOrO HEPTIHOTO ra3a: ra30BbId OCH3MH, IPONaH-
OyTaHOBasi CMeCh U CyXOM Ta3.

Hedrb. Hed b, Kak NpupoIHBII HCTOYHHK YTIIEBOIOPOIOB, €€ COCTaB U (PU3MYECKHE CBOHCTBA.

VYTreBoaopoasl Kak IpeAMeT MEXIyHapOIHOTO COTPYIHIUYECTBA U BaXKHEHIIas OTpacib 3KOHOMUKHU Poccun.

[IpomeimierHast nepepadorka HedTH. Pektrdukarnus (hpaknuonHas meperonka). @pakmnuu Hedtr: OeH3MHOBAS,
JUTPOWHOBAs, KEPOCHHOBAas, Ta3oinb, wma3yT. ComsgpoBsle wmacna. Basemwn. Ilapadwn. ['yapon. Kpexunr
HEQTEMPOAYKTOB: TEPMHUYECKUH, KaTaIUTHUECKUH,  TUAPOKpeKHHT. Pudopmunr. Luknuzanums. Apomaru3amus.
JleToHaIMOHHAs CTOMKOCTh O¢H3MHA. OKTaHOBOE YHUCIIO.

Kamennblii yroas. [Ipombiniennas nepepadoTka kaMeHHOro yriasi. HaxoxaeHue B mpupoJie U cOCTaB yriiei:
KaMEHHBIN yTOJb, aHTPAIIHT, OyPBIA yTOIb.

KoxkcoBanue 1 ero npoayKThl: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HaJCMOJIbHAs BOJa, KOKCOBBIH ra3. ['asudukamnus
yris. BogsiHoit ras. Karanutuueckoe rugpupoBaHue yrisl.

TEMA 6. THAPOKCWJICOJEPKAIIME OPTAHUYECKHUE BEHIECTBA (11 u)

Cnuprsi.IlonsTre 0 ciuprax, HcTopust UX u3ydeHus. OyHKIMOHANBHAS THIPOKCHIBHAS TPYIIA.

Knaccudukanus ciupToB: 1Mo THITY YTICBOAOPOAHOTO paauKkaa (TpenenbHble, HellpeaenbHble, apOMaTHYCCKUE),
[0 YUCIy THAPOKCUIIBHBIX TPYII B MOJIEKyJie (OOHO- U MHOTOATOMHBIE), IO TUILy YIJIEPOAHOIO aToMa, CBSI3aHHOTO C
TUIPOKCHIIBHON IPpynIoi (epBUYHbIC, BTOPUYHBIE, TPETHUHBIE).

OJEeKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ] CHUPTOB. [OMONOIMYECKHMH PSSO MpelesbHBIX
OJTHOATOMHBIX CIIUPTOB. M3oMmepus (monokeHust (GYHKIUOHAILHOW TPYMIIBL, YIJEPOIHOTO CKEleTa, MEXKIaccoBas) U
HOMEHKJIaTypa ayikaHojioB.OOmue crocoObl MOMYYeHUs! aJKaHOJOB: THIpATalHs aJKEeHOB, TUAPOIH3 TaJOreHANKAaHOB,
BOCCTaHOBJICHUE KapOOHWIBHBIX coeluHEeHWH. CHocoObl MOMYYEHUS HEKOTOPBIX AKaHOJIOB: METHJIOBOTO CIIHPTa —
peaxnuel MeaoyHoro ruipoir3a XJIOpMETaHa U U3 CUHTE3-Ta3a; STHJIOBOTO CIIMPTa — CHUPTOBBIM OPOKEHHEM TITFOKO3bI
U TUApaTanien 3TUIeHa; NponaHoia-1— BoccTaHOBICHHEM MPONKMOHOBOIO AJIBAETHIA; IPONAHOIa-2 — TUIAPUPOBAHUEM
aleToHa W Trujaparanuei npomwieHa.dusndeckue cBoiicTBa cnupToB. Bomoponmnas cBsizb. IIporHo3 peaknuoHHOM
CIOCOOHOCTH TPEJNIENIbHBIX OJHOATOMHBIX CHHPTOB WU €r0 IMOJITBEPKICHHE NMPH PACCMOTPEHWH XHMHYECKHUX CBOMCTB
CIIMPTOB: KUCJIOTHBIE CBOWCTBA, PEAKIMH HYKJICO(PHUIHHOTO 3aMEIIEHHs C TaJOreHOBOJIOPOIAMH, MEXMOJICKYIspHAsS U
BHYTPUMOJIEKYJISIpHas Jeruaparanus (oJdy4eHue MPOCThIX 3QHUPOB U aIKEHOB), PEaKIMU JACTHPUPOBAHHS, OKUCICHUS U
sTepuUKaInm.

Huzmme u Beicume (kupHble) crnupthl. CunteTnueckue Morouue cpeactsa (CMC). O6macty npuMeHEHHs
METaHOJIa Ha OCHOBE €ro CBOUCTB. TokcMuHOCTH MeTaHojia. OONacTH MPUMEHEHHUs] STHIOBOTO CIMPTa Ha OCHOBE €ro
CBOMCTB. AJIKOTOJIM3M KaK COLMAIIbHOE SIBJICHUE U €r0 IMPO(pHIIAKTHKA.

MHoroatoMHble COMPTBL. ATOMHOCTH CHUPTOB. [TIMKOJIM W TIWIEpUHBL. M30Mepus, HOMEHKJIaTypa H
MOJy4eHHEe MHOTOATOMHBIX crmupToB. (OCOOEHHOCTH XMMHYECKHX CBOWMCTB MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas
peaknys Ha MHOTOaTOMHBIE CIIUPTBHI.

OTUIECHIIMKOIIb U TIIMLEPHH, KaK IPeICTaBUTEIN MHOTOAaTOMHBIX CITUPTOB. VX nmpuMeHeHue.

®eHoabl. CocTaB M CTpOEHHE MOJIEKYJBI (heHona. ATOMHOCTH (eHOoB. I'oMojornyeckuit psn, H30MepHs U
HOMEHKJIaTypa (peHOIIOB.

CriocoObl monyuenust peHomna: U3 KaAMEHHOYTOJIBHOM CMOJIBI, KYMOJIBHBIN CIIOCO0, M3 TaJOreHAPEHOB U METOJIOM
IIeJIOYHOTO TIIaBa.

dusnyeckre CBONUCTBa (EHONOB. XMMHUYECKHE CBOWCTBA ()E€HONA: KUCIOTHBIE CBOMCTBA, OKUCIICHHE, PEaKIHU
3NEKTPOPUIFHOTO 3aMeLIeHus (IaJoreHupOBaHNe, HUTPOBAHHE), TOJMKOHICHCAITHS.

KavectBennsie peakuun Ha GeHoin: ¢ 6poMHOI BoJo# 1 pacTBopoM xsopuaa xenesa(lll). [Ipumenenue enomnos.

Jdemonctpanun.lllapocTepkHeBble MOJIEIM MOJIEKYJ OJIHOATOMHBIX M MHOT'OATOMHBIX crupToB. Dusndeckne
CBOIiCTBa 3TaHONa, mpomaHoja-1, OyraHonma-1. B3aumopeiictBme  HaTpusi  co cnupToM. B3ammoneiicTBue cnmpra
C pacTBOpOM JuXpoMara Kamus B cepHOi kuciote. [lomyuenme cnmoxkHoro s¢wupa.llomydenne sTuineHa w3 3TaHOIA.
CpaBHeHHE peakLUuil TOpeHUs] STHIOBOTO W MPOMWIOBOro crnuproB. OOHapyKeHHE STHIOBOTO CHHUPTa B Pa3IMYHBIX
MPOAYKTaX C TOMOMIBID HoaodopMHON mpoObl. BiammopelicTBue TimiepruHa co cBexkeocaxaeHHbiM CU(OH)s.
Pacno3HaBaHue BOAHBIX PAacTBOPOB TIJIMIEPHHA W 3TaHONA. OTHOIIEHHE STHICHIVIMKOJIS W TJIMIEPHUHA K BOJE H
OpPraHUYECKUM pPaCTBOPHUTENSAM. PacTBOpUMOCTh ()eHONa B BOJIE INpPH OOBIMHOM W TIOBBINICHHOW TEMIIEpaTypax.
Britecnenne ¢enona u3 QeHonsTa HaTpHs yroyibHOW KucinoTod. KadecTBeHHbIE peakiuu Ha (EHON: 00ecIBEUHBAHHE
OpomHoii Bojbl 1 ¢ pactBopoM FeCls. ObeciBeunBanue denona pacrsopom KMnOs,.

IpakTnyeckas padora Ne3. VccnenoBaHue CBOWCTB CITUPTOB.

TEMA 7. AIJAETU/Ibl U KETOHBI (7 u)



AJbaeruibl. Anpaerubpl Kak KapOOHUJIbHbIE OpraHudeckue coenuHeHus. CocTaB UX MOJEKYN U JIEKTPOHHOE
cTpoeHue. ['omosioruueckuil ps, U30Mepusi U HOMEHKIIATypa ajlbAeruJIOB.

Crioco0Obl TOMydYeHHUs: OKHUCJICHHE COOTBETCTBYIONIMX CIMPTOB, OKHCIEHHUE YTIIeBOjopoaoB (Bakep-mporiecc),
THIpaTalys aIKUHOB, TUPOJIN3 KaPOOHOBBIX KHUCIOT WK UX COJICH, IIEJTOYHOW THAPOIU3 IUTaI0r €HAJIKaHOB.

dusnyeckre CBOWCTBAa anbAeruaoB. [IporHo3 peakmnoHHONW CIOCOOHOCTH albAETHAOB. XMMUYECKUE CBOWCTBA!
peakuuy mpucoeArHeHHs (LMAaHOBOIOpOJa, THAPOCYNb(UTa HATpHsl, peakTuBa | puHbspa, THIPUPOBAHHE), PEAKIUU
okucieHus (cepeOpsHOro 3epkana m  kKomiuiekcamu meau(Il)), peakimu koHOeHcCAMu (aJIbIOJIbHAsT M KPOTOHOBAS, C
A30TUCTHIMHM OCHOBAHUSIMHU U IOJIMKOHCHCAINN), PEAKLIUH 3aMEIIECHUs 110 | |-yIIepoaHOMY aTOMY.

Keronbl. Keronsl kak kapOoHWIbHbIE coeauHeHHA. OCOOCHHOCTH COCTaBa W 3JIEKTPOHHOIO CTPOCHHUS HX
MOJIEKY.

I'omonoruyeckuit psia, M130Mepusi © HOMEHKIaTypa KeToHOB. CriocoOBI OMyYeHHs KETOHOB.

dusnyeckre CBOHCTBA KETOHOB. [IpOrHO3 peakIMOHHOHM CTOCOOHOCTH KETOHOB.

XUMHUYECKHE CBOICTBA: pEakUUU NPUCOSAMHEHMS (LIMAHOBOAOPONA, TIHUAPOCYIb(pHUTAa HATPUs, PpEaKTHBa
I'punbspa, ruapupoBaHue), peakuy OKHCICHUS, PEaKLUH 3aMEIIECHUS 110 0-YTIIEPOJHOMY aToMy.

JdemoncTpamun. [lapocrepxaeBsie n CTroapTa—bpuriaeda momenu anpaerunoB. OkucieHne OCH3abICTHIA
kucioponoM Boznyxa.llonmydenue gpenonpopmaibIeruaHOTO NOTUMEPA.

JlaGopaTopHble omnbITbL.IlonydeHne yKCycHOTO anpJeruja OKHcIeHHeM »HTaHona. (O3HAaKOMIIEHHE C
(hM3MYEeCKUMH CBOMCTBAMH albJETHAOB (aleTalnbAeruia U BOAHOTO pacTBopa (popmanpaeruna). Peaknus «cepeGpsHoro
3epkana». Peakmus ¢ rugpokcuaom meau(ll) mpu marpeBanmm. OTHOIIEHNE aleToOHA K Boje. AIICTOH KaK OpraHWYeCKUN
PacTBOPUTEb.

IIpakTuyeckasn padota 4. lccinenoBanne CBONCTB aJIbIETHIOB U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTbI U UX ITPON3BOJIHBIE (13 4)

Kapo6onoBsie kuciiotbl. [lonstue o kapOoHOBBIX kucnoTax. Kiaccudukaius kapOOHOBBIX KHCIIOT: TIO MPHPOIC
YIJIEBOIOPOTHOTO pajuKaia, IO YHCITYy KapOOKCHIBHBIX TpYNIL. OIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCcHIIbHOM rpymibl. KapOoHOBBIE KUCIOTH B IPUPOIE.

I'omonoruyeckuii psia npeaeabHbIX OJHOOCHOBHBIX KApOOHOBBIX KUCIOT. M30Mepus 1 HOMEHKIIATYpa.

[lony4yeHnue kapOOHOBBIX KMCIIOT OKHCICHHEM aJIKaHOB, aJIKCHOB, NEPBUYHBIX CIHMPTOB M ajJbJIETHAOB, a TAKXKe
TUAPOJIU30M (TPUTaJIOT€HAIKAHOB, HUTPHUJIOB).

[Tomyuenue MypaBbHHOM KUCIIOTHI B3aUMOIEHCTBIEM THAPOKCH 1A HATpHs ¢ okcuaoM yriepoza (1), ykcycHoi —
KapOOHWIMPOBAaHHEM METHIIOBOTO CIIUPTa U OPOKEHUEM STAHOIIA, TPONHMOHOBON — KapOOHMIMPOBAHUEM ITHUIICHA.

dusnyeckre cBOMCTBA KapOOHOBBIX KHUCIIOT, 00YCIOBICHHBIE MOJISIPHBIMH MaccaMH M BOZOPOIHBIMHU CBSI3SIMH.
[IporHo3 XWMHUYECKMX CBOWCTB KapOOHOBBIX KHCIOT. OOmupe CBOWCTBA KHCIOT. Peaknuu 1Mo yriaeBOJOPOTHOMY
panukany. O0pa3oBaHue (yHKIHOHAJIBHBIX IPOU3BOAHBIX. Peakius srepudukammu. OO0pazoBaHue rajJoreHaHTUAPHUIOB,
AHTUApPpU OB, aMHUI0B, HUTPUJIOB.

MypaBbpruHas U YKCYCHasi KHCIIOTBI, KaK TPEACTABUTENN IMPEebHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOTHI.
ITaneMmuTHHOBaAs U CTCaprHOBaA KHCJIOTHI, KaK IMPECACTABUTCIN BBICHIUX TIMPECACIbHBIX OJAHOOCHOBHBIX Kap6OHOBI)IX
KHCIIOT.AKPHUJIOBAasl I METaKpUIJIOBasi KUCJIOTHI, KaK MPEACTABUTEIN HENPEAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
OsenHOBas, NHUHOJEBas M JMHOJICHOBAS, KaK IPEACTABUTENIM BBICIIMX HENPEACIbHBIX OAHOOCHOBHBIX KapOOHOBBIX
KHACNIOT. beHs3oiiHas u caauuwioBas, Kak NPEACTABUTENIM apOMAaTHYECKUX KapOOHOBBIX KHCIOT. J{ByXOCHOBHBIE
KapOOHOBBIE KUCIIOTHI Ha ITpUMepE MiaBesieBoi. [I[puMeHeHne 1 3HaueHHUEe KapOOHOBBIX KHCJIIOT.

Coun kap0oOHOBBIX KUCJI0T. MbLia. [lonyuenue coneli kKapOOHOBBIX KHCJIOT Ha OCHOBE OOIIUX CBOMCTB KHMCJIOT:
B3aHMOZ[eI71CTBPIeM C aKTUBHBIMHU MC€TaJlllaMH, OCHOBHBIMH OKCHJaMH, OCHOBaHWAMH HJIN COJISIMU. HonyquI/Ie conen
KapOOHOBBIX KHCJIOT LIEJIOYHBIM THAPOIM30M CIOXKHBIX 3QHUpoB. XHMHYECKHE CBOWCTBA coyiell KapOOHOBBIX KHCIIOT:
THIPOJIN3 110 KaTHOHY, PEeaKMi HOHHOTO OOMEHa, MMUPOJIN3, JIEKTPOJIN3 BOAHBIX pacTBOPOB. Mbuia. JKECTKOCTh BOIBI U
croco0bl e€ ycrpaHeHus. [Ipumenenne coneil KapOOHOBBIX KHCIIOT.

Choxnble 3¢gupsl. CTpoeHue MOJIEKyJ, HOMEHKJIATypa W H30MEpHsl CIOXKHBIX 3¢upoB. Mx ¢usnueckue
cBoiicTBa. CriocoObl ONTYYEHHsI CIOKHBIX d(QUPOB: peakius 3TepuUKaIy, B3aUMOICHCTBHAE CIIMPTOB C aHTHIPUIaMU
WIM TallOTeHaHTUAPUIAMHU KUCIIOT peakifedl IMONUKOHACHCAIIMA Ha IMpHMEpe IMONY4YEeHHUs MOMUITHIIeHTepedTanaTa.
XUMHUYECKHE CBOWCTBA CIOKHBIX 3(HUPOB: THAPOJIN3 U roperue. [IpumeHenue CloxHbIX 3UPOB.

Bocku u sxupbl. Bocky, ux ctpoeHue, CBOWCTBA 1 KiIacCU(pHUKaLUsA: PaCTUTEIIbHBIE U )KUBOTHBIE. bronoruueckas
poJtb. JKupbl, UX CTpOoeHHE U CBOWCTBA: OMBUICHHE, TMAPUPOBAHUE PACTUTENBHBIX )XUPOB. bronornueckas pob XUpoB.
3amena JKUPOB B TCXHUKE HEITUILCBBIM CLIpLéM.

JdemoncTpanmu. Hlapocrep:xuerbie u CtioapTra—Dbpurieba Moieny anbaeriuios.

Oxucnenne O€H3albJeTHAa KUCIOPOJOM Bo3nyxa. [lomydeHue QeHonpopManbAEruJHOTO —IOJIUMEpa.
lapocTepHEBble ~ MOAEIM  MOJEKYJ]  KapOOHOBBIX  KucioT. Tabmuma — «Kmaccudukanusi ~— kKapOOHOBBIX
kucnoT». dusnueckue CBOMCTBAa 3TaHona, mpomaHoia-l1, Oyranoma-1. IlomydeHume yKCyHOM30aMHIIOBOTO 3dwupa.
Komnexnus oprannuecknx kucior. OTHOLIEHHE MpEeNbHBIX W HETpedeNbHBIX KHUCIOT K OpOMHOM BOJE M PacTBOPY
nepmanranara kanus. [lomydenme mputa u3 xupa. CpaBHEHHE MOIOIMIMX CBOMCTB Xo3siicTBeHHOTo Mbuia 1 CMC B
xkécTtioi Bone. Komrekuus crnoxubix 3¢upos. [lapocTepkHEBbIE MOAETH MOJIEKYJ CIIOKHBIX 3QHUPOB U U30OMEPHBIX UM
KapOOHOBBIX KUCIOT. [lodydeHHe TPUSATHO MaXHYIEro CIoKHOro 3¢upa.OTHOIIEHHE CIMBOYHOTO, MOJICOIHEYHOTO,
MAaIIMHHOTO MaceJl U MaprapuHa K BOZHbIM pacTBopaM Opoma u KMnOs.

JlaGopaTopHble onbIThbl.O3HaKOMIIEHHE ¢ (U3NYECKUMH CBOMCTBAMH HEKOTODPBIX MPEAETbHBIX OJHOOCHOBHBIX
KHCJIOT: MYPaBbHHOW, YKCYCHOH, MaciisiHOH. OTHOIIEHHE pa3IUYHBIX KUCJIOT K BoJe. B3aumopelcTBHe pacTBOpa
yKcycHOW KuchoThl: ¢ Merawiom (Mg wiu Zn); okcuiaom metaima (CuO); ruapokcumom meramta (Cu(OH)z wim
Fe(OH)s), comsio, (Na,CO3 u pactBopoM MbLIa). O3HAKOMIIEHHE ¢ 00pa3aMu CIIOKHEIX 3(upoB. OTHOILIEHNE CIIOKHBIX
3(hUPOB K BOJIC U OPraHUYECKUM BellecTBaM (KpacuTelsiM). BriBejeHue ®UPHOTO MATHA C TOMOIIBIO CJI0XKHOTO dHpa.
PacTBOpHMOCTE KMPOB B BOJI€ M OPraHUYECKUX PACTBOPUTEISX.

IIpakTnyeckas padora 5. MccnenoBanue cBoMCTB KApOOHOBBIX KHCIOT U UX IIPOU3BOIHBIX.
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TEMA 9. YTJIEBOJBbI (10 u)

Yraepoasl. CocTaB MOJEKyJ YIVIEBOJOB M MX cTpoeHue. Kiaccuduxauus yrieBoJOB: MOHO-AH-, OJUIO- U
MOJINCAXapyIbl; KETO3bl M albJO3bl; TETPO3BI, IEHTO3bI, I€KCO3bl. BOCCTaHaBIMBAIOIINE M HEBOCCTaHABIMBAIOIIHUE
yraeBoJipl. bromorndeckas pons yriieBo0oB U 3HAUEHHUE B XKU3HU YEIOBEKA.

Momnocaxapuabl. CTpoeHHE MOJIEKYJIB U (PU3NYECKUE CBOMCTBA MIIOKO3bL. L{uknnyeckne (opMBbl TIIIOKO3bI U UX
oTpakeHHe ¢ moMoulpio Gopmyn Xeyopca. ['muko3uanblid ruapokcui. a-D-rnrokosza n f-D-rimokoza. Tayromepust Kak
pE3yIbTaT paBHOBECHS B PACTBOPE TIIFOKO3BI.

ITomryuenue rmroko3sl. PoTocHHTE3. XMMHYECKUE CBOMCTBA: PEaKLUU IO albIETUIHON M MO THAPOKCHIIBHBIM
rpynmnam. CIiupToBoe, MOJIOYHOKHUCIOE M MACIIHOKHUCIIOE OPOKEHHS TTIFOKO3BI.

®pykTo3a Kak u3oMep rimoko3bl. CTpyKTypa 1 GU3NYecKrue U XMMUYEeCKHE CBOMCTRA.

Jucaxapuabl. Ctpoenue Monekyn aucaxapuaoB. Caxaposa. Haxoxnaenue B mpupoge. [IponzBoacTBo caxapo3sl
U3 caxapHOU CBEKIIbI. XMMHYECKUE CBOMCTBA caxaposbl. JIakTo3a M MallbTO3a Kak M30MeEphI caxaposbl. X cBoiicTBa u
3HAYCHHE.

Ioaucaxapuabl. Ctpoenue mosexyn nonucaxapunoB. Kpaxman. CocTaB M CTpO€HHE €ro MOJIEKYJI. AMHIIO3a
Y aMWJIONEKTHH. XHMHUYECKHE CBOMCTBA: THAPOJIN3 M KadeCTBEHHas peakuud. HaxoxxaeHwe B TNpHUpoOnE, MOIyYECHUE
Kpaxmaja U ero npuMeHeHue. buonoruueckas ponb kpaxmaa.

Crtpoenue MoJeKkyn meumono3sl. CBOHCTBa LEJUTIONO3bI: 00pa3oBaHHME CIOXKHBIX HS(QHPOB M TMPOAYKTOB
anKwinpoBaHusa. HutpaTel M aneraTsl LEJUIIOJI0O3bI — OCHOBA IMOJYYEHMs B3PHIBYATHIX BEIIECTB U HCKYCCTBEHHBIX
BoJIOKOH. Haxoskaenue B npupoae u e€ Ouonorudeckas pois. [IpuMeHeHne nemono3sl

JemoncTpanuu.O0pasibl yrieBoaoB U u3aenuit u3 Hux. Ilomyuenne caxapara KanbLus U BbIICICHHE CaXxapO3bl
M3 pacTBOpa caxapara Kajblus.Peaknms «cepeOpssHOro 3epKaiay sl TIOKO3bL. Peakiinu ¢ yKCHHCEpHUCTOM KUCIIOTOH.

OTHolIeHHE PacTBOPOB caxapo3bl M MaibTo3bl K ruapokcuay wmeau(ll). Oznakomienue ¢ (GU3NUECKUMH
cBoiictBamu  Kpaxmaia.llodydyenue kpaxmanpHOro Kieiicrepa. O3HakomiieHHME C (DU3WYECKUMH  CBOWCTBAMHU
nemtoi036l. I loaydenre HUTPaTOB HEITIOI036I.

JlaGopaTopHbie onbIThL.O3HaKOMIICHHE C (PU3NUECKHMU CBOWCTBAMH TIFOKO3bI. B3anMoeliCTBHE TIFOKO3BI C
ruapokcunoM wmenu(ll) mpu KOMHATHOW TeMmrepaType W TIpH HarpeBaHWW. KHCIOTHBIH THAPOIHM3 Caxaposbl.
KauectBennas peakius Ha kpaxmai. O3HaKOMJIEHHE C KOJUIEKIUEH BOJIOKOH.

IpakTnyeckas padorab. VccnenoBanue cBOMCTB YIieBOIOB.

TEMA 10. ABOTCOAEP XKAIIUME OPTAHUYECKHUE COEJUHEHMUSA (15 u)

Amunbl. [lonsarue 06 amuHax. Kiaccudukanusi aMHHOB: TIO YHCIY YIJIEBOJOPOIHBIX paJUKaNoB (TIEpBUYHBIE,
BTOPUYHEIE, TPETUIHBIE) U TI0 UX TIpHUpo/ie (anudaTniecKie, apoMaTHIECKUE U KUPHO-apPOMATHIECKHE).

ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aMHHOB. [OMOJIOTMYECKHIl psI, W30MEpHs U
HOMEHKJIaTypa MpeAebHbIX anuaTudeckuXx aMuHOB. ['oMooruyeckuii psaj, N30MepHsi 1 HOMEHKIIATypa apOMaTHUECKUX
aMUHOB.

CrniocoObl monyyeHns: anuaTHYECKHX aMHHOB: B3aHMMOJCHCTBHEM aMMHaKa CO CIIMPTaMH, B3aWMOJCHCTBHEM
raJIoreHajKaHOB C aMMHaKOM, B3aUMOJICHCTBHEM COJIEH aKUIaMMOHHUS CO IENOYaMU

CrniocoObl Moy4YeHus: apOMaTHUYECKUX aMHHOB: BOCCTAHOBJICHHEM apOMATHUECKHX HUTPOCOEAMHEHHH (peakius
3uHUHA), B3aUMOJICIICTBUEM apOMATHUYECKUX aMUHOB C TaJIeHAIKaHAMH.

[IporHo3 peakIMOHHOH CIIOCOOHOCTM aMHMHOB HAa OCHOBE MX JJIEKTPOHHOIO CTPOCHMSA.XHMHUYECKHE CBOWCTBA
aMHMHOB, KaK OpPTaHMYECKMX OCHOBaHHMU. Peakiuy syIeKTpoQHIBLHOTO 3aMelIeHHUs] apoMaTH4ecKuX aMHHOB, Peakimn
OKHUCJIeHUs1, ankwiupoBanus. OOpa3oBaHue amuaoB. B3aumojeicTBue aMHUHOB ¢ a30THUCTOW Kucioroit.llpumenenune
AMUHOB Ha OCHOBE CBONCTB.

AMuHokucJI0ThI. [lonsTHe 06 aMmuHOKHCIOTaX. CTpOEHHE MOJIEKYJT 1 HOMEHKJIATYpa aMUHOKHCIIOT.

CriocoObl MoTydeHUs aMMHOKHCIIOT: TUAPOIU3 OENKOB, CHHTE3 Ha OCHOBE TaJIOr€HONPOM3BOAHBIX KapOOHOBBIX
KHCJIOT, IUaHTUAPUHHBIA CUHTE3, OMOTEXHOJIOIHIECKUH CII0C00.

Odusznyeckre CBOHCTBA aMHHOKHCIOT. AMHMHOKHCIOTBI Kak aM(OTepHble OpTaHMYECKHe COEIMHEHHS:
B3aUMOJICHCTBHUE C KUCIOTAMHU U LIeJI0YaMHu, 00pa3oBaHie OHUITONSPHOTO HOoHA. Peakiuu srepuduKaiy U KOHIESHCAIIUH.

[lentunnas cBsA3p W monunentuasl.  KauecTBeHHblE peakiMM Ha aMWHOKHCIOTHI: HUHUTHUIPUHOBAS U
KCAaHTONPOTEMHOBaHMS. [IpMeHeHNe aMUHOKHCIIOT U OMOJIOrHYecKast PoJib HENTHIOB.

Beaxn.CTpykTypsl MOJeKyn O€JKOB: NEepBUYHAsl, BTOpUYHAs, TpeTWYHas, uyeTBepTHuHas. CuHTE3 OENKOB.
CaoiicTBa O€NKOB: AeHATypalys, THAPOIN3, KaUeCTBEHHbIE peakiy. buonornyeckue GpyHKIuN OEIKOB.

HyxkaeunoBble kucaoTbl. [loHstTHe 00 a3oTucThix ocHoBaHWsX. Hyknennosbie kucnotsl: PHK u JTHK.
Hyxneotunsr n ux coctas. Cpasuenne JJHK nu PHK u ux pons B nmepenadn HaclleZICTBEHHBIX MPU3HAKOB OPraHU3MOB U
O6uocuHTe3e Oenka.

Jdemoncrpanun. Pusnueckue cBoiictBa annimnHa. OTHOIIEHHE OeH301a U aHWInHA K OpoMHO# Bozge. Komnekuus
AHWIMHOBBIX Kpacuteneil. ['openne metunammunHa. B3aumojneiicTBue MeTHIaMHHA M aHWIMHA C BOAOM M KHCIOTaMHU.
OxpamBaHUETKaHEH aHWJIMHOBBIMH KpacUTeIsIMU. ['maponm3 ©OenkoB ¢ momouiplo mencuHa. OOHapyskeHHe
(yHKIIMOHANBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT (Ha mpuMepe rimiuHa). OOHapyKeHHe aMHHOKHCIIOT € TIOMOIIIBIO
HUHTHApUHA. PacTBopeHne u ocaxneHune OenkoB. Jlenatypamms GenkoB. KadecTBeHHBIE peakiuu Ha Oenkn. Mogemnun
JHK u paznuunsix sBunos PHK.

JlabopaTopHble ONBITBI. VI3rOTOBIEHHE IIAPOCTEPKHEBBIX MOJAEIEH MOJEKYJl H30MEPHBIX aMHHOB.
Uzroroenenue Moneneli mpocTedinx nentuaos. PactBopenne 6enkoB B Boge u ux koarynsius. OOHapyxeHue Oelka B
KYPHHOM SHIIE U MOJIOKE.

IIpakTHyeckas padoTa/. AMUHBI. AMUHOKHCIOTHI. bemku.

IpakTnyeckas padora 8. nenTudukanus opraHn4ecKuX COSTUHEHHN.

Oowmas xumun.11 kiaace .

TEMA 1.CTPOEHHUE ATOMA. NEPUOAUYECKHUHU 3AKOH U INEPUOJUYECKASA CUCTEMA
XUMHUYECKHUX DJIEMEHTOB 1. U. MEH/IEJIEEBA. (10 u).
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Crpoenne aroma. CrnoxHoe crTpoeHHe aTtoma. JloKaszaTelnbCTBa ATOrO: KATONHBIE M PEHTICHOBCKHE JIyuH,
hoToaddext, paanoakTUBHOCTb. OTKPBITHE 3JIEMEHTAPHBIX YACTHIL 3JCKTPOHA M HYKJIOHOB (IIPOTOHOB W HEHTPOHOB).
Mopenun Tomcona, Pesepdpopma, bopa. Ilocrymater bopa. CrpoeHue artomMa B CBET€ KBaHTOBO-MEXaHHYECKHX
MIpEJICTaBICHUH.

Hyknonsl (npotonsl u HeWTpoHbl), Hyknuapl. [lonarne o0 m3o0apax u M3oTOmax. SlOepHbIE peakIud M UX
ypaBHEHHUS.

KopmyckynsapHo-BoTHOBOM Ayanu3m snekTpoHa. [IoHATHE 37eKTpOHHOHOPOHUTAIH U 3JIEKTPOHHOTO obJaka. S-, -
, d- u f-opburamu. Kaurossie uncina. CTpoeHHe 3JIEKTPOHHON 000IOUKH aTOMa.

[lopsinok 3amosiHEHMs 3JIEKTpOHAMK AaTOMHBIXOpOWTaJIEHl B COOTBETCTBUU C NPHUHIMUIIOM MUHUMYyMa SHEPIHH,
3anperom [laynu, mpaBunom XyHza, npaBuiioM KieukoBckoro. DiaeKTpoHHbIE (YOPMYIIBEI aTOMOB M HOHOB.

Mepuopnyecknii 3axon . U. MenneseeBa. [Ipeanocbiku OTKPBITHS: pabOTHl NpeANICCTBEHHUKOB, PELICHHS
MEXIyHapOJIHOTO Che3a XUMHKOB B I'. Kaprcpys, nuunocTHble kadectBa . V1. Menneneesa.

OTKpeITHE [IEPUOIUUYECKOrO 3aKoHA. MeHaeneeBckas (GOpMYJIMPOBKA NMEPUOIUYECKOr0 3aKoHA. B3anmmocBs3b
HNEePUOJMUYECKOT0 3aKOHA U TEOpUH cTpoeHus atoma. CoBpeMeHHast GOpMyIHPOBKA IEPHOANYECKOTO 3aKOHA.

B3anMocBA3b EpHOINIECKOTO 3aKOHA U MIEPHOANYECKON cHCTEMBI. [lepronnyeckas cucreMa U CTpOSHHE aToMa.
PU3NYECKUI CMBICT CHMBOJIMKH MTEPUOANYECKON CUCTEMBI.

U3meHeHne CBOMCTB 3J€MEHTOB B MEPHOAAX W TPYyMNax, Kak (QYHKUOUs CTpoeHus ux atomoB. lloHsTne 00
SHEPTUM UOHU3AINH U CPOJICTBA K AJIEKTPOHY.

IleproaMYHOCTE NX U3MEHEHUS METAIUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 3JIEMEHTOB B IPyIIAaX U MepHOIax,
KaK (QyHKIMS CTPOCHHS ANEKTPOHHBIX 000JI0YEK aTOMOB.

3Ha4YeHue NepUOIUIECKOro 3aKOHA U MIEPUOINIECKON CHCTEMBI.

Hdemoncrpanun. Dortosdpdexr. Katoguple nayunm (snekTpoHHO-mydeBble TpyOku). Iloptperst Tomcona,
Pesepdopna, Bopa. Iloprperst UBanenko u ['amona; bepuenmyca, Jlebepeiinepa, Hretonennca, Menaeneesa. Moaenu
opbutaneit pazuyHoi GopmMbl. CIIEKTPhI MOTIOMICHUS ¥ HCITYCKaHUsI COSTMHEHNI XUMHUYECKHIX 3JIEMEHTOB (C TTOMOIIBIO
CIeKTpocKona). PaznudHeie BapuaHTHl TaOJIHIl MEPHUOIMYECKON CHCTeMBl XUMHYeckux snemeHToB JI. M. Menneneena.
OO6pasipl IPOCTHIX BEIIECTB, OKCUIOB M THIPOKCHIOB JIEMEHTOB TPETHETO NEPUOa U IEMOHCTPALMS UX CBOMCTB.

TEMA 2. XUMHUYECKAS CBSI3b U CTPOEHUE BEIIECTBA (104)

Xumuveckasi cBsi3b. [lonsTre o xumMnuyeckon cBsA3u. OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOM CBS3H: SHEPIHs,
JUTMHA, TUTIOIbHBIH MOMEHT.

HoHHas xuMuveckasi CBSI3b U MOHHBIC KPUCTAJUIMYECKUE PEIIETKH. 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEILECTB
OT TMIAa KPUCTAJUTMYECKON PEIIETKH.

Bo30yxnéanoe cocrosHne artoma. lloHstre o koBanmeHTHO# cBs3u. OOMEHHBIE MeXaHU3M OOpa30BaHUS
KOBAJICHTHOM CBS3U. OJEKTPOOTPULATEIBHOCTh. HampaBlieHHOCTh KOBAJIECHTHOH CBSI3U, €€ KpPAaTHOCTh.G- UM- CBSI3U.
JIOHOPHO-aKIIEITOPHBIA MEXaHU3M 00pa30BaHUS KOBAJICHTHOU CBs3H. THITbI KPUCTAUIMYECKUX PEHIETOK ¢ KOBAJICHTHON
CBS3bIO: aTOMHAs U MOJIEKYJIIpHasl.

3aBHCUMOCTD (PU3NUECKUX CBOWCTB BEUIECTB OT TUNA KPHCTAILIMYECKOH PEIIeTKH.

[Ipupona xumudeckoil cBs3m B MeTaimax u cruaBax. OOmue ¢u3Mdeckre CBOKWCTBA METAJUIOB: TEIUIO- H
3JIEKTPONPOBOAHOCTh, INTACTHYHOCTD, METAIIIMYECKHUM OJIECK, MAarHUTHBIE CBONCTBA.

Mertannuueckasi KpucTainueckas pemérka u e€ 0COOCHHOCTH, KaK (DyHKLUS METAIUIMYECKOH CBS3H.

Kommniekcuble coexmnenusi.KomriekcooOpazoBanue u KOMIUIEKCHbIE coelnHEeHUs. CTpoeHUEe KOMILUIEKCHBIX
COCJIMHEHHI: KOMITIEKCOO0pa3oBaTeNlb U KOOPAWHAIIMOHHOE YHCIIO, JINTaHbl, BHYTPEHHSS U BHEITHSIS C(EephI.

Knaccudukanms KOMITIEKCOB: XeNaThl, KATHOHHBIE, aHHOHHbIE W HEHTpaJIbHbIE, aKBAKOMILIEKCHI, aMMHAKaTHl,
KapOOHMNIBI MeTauloB. HoMeHKaTypa KOMIUIEKCHBIX COGOMHEHHMI M MX cBoiicTBa. [luccommanusi KOMIIEKCHBIX
COEIMHEHNN. 3HaUeHHE KOMIUIEKCHBIX COEAMHEHUI H UX POJIb B IPUPOJIE.

ArperaTHble COCTOSIHUS BellecTB U (pa3oBbie mepexoabl.l'a3sl u ra3oBeie 3akoHbl (boiinsa-Mapuorra, [lapns,
T'eit-JIroccaka). YpaBHenue MenmieeBa-Kinaneiipona misi uaeanpHoro rasza. JKuakoctu. Tekydecth, ucmapeHue,
KPUCTAJUTH3ALINS.

Teépubie BemecTBa. Ilnasnenue. dazopbie nepexonsl. CyOnumarus u aecyOnumanus. JKujkue KpUCTaUIb.
IInazma

Me:xmouieKkyJIsIpHbIe  B3aumoaeicTBusa.BoroponHas CBi3b M €€ pPAa3HOBUIHOCTH: MEXKMOJIEKYJIApHAs W
BHYTpUMOJIeKyisipHast. Pusnveckre cBoiicTBa BELIECTB ¢ BOAOPOAHOM CBs3bI0. E€ Ononornueckast posib B OpraHu3aliu
CTPYKTyp O€nKOB M HYKJIEHMHOBBIX KHCJIOT. BaHnepBaaqbCcOBO B3aWMOJEHUCTBHE M €r0 THUIBL OpPHUEHTAIMOHHOE,
WHAYKIMOHHOE U JUCTIEPCHOHHOE.

Jdemoncrpanun. Komekiysi KpUCTAIUIMYECKUX BEIIECTB HOHHOTO CTPOCHHMS, aMOP(HBIX BEHISCTB U U3ACTHN U3
HUX. MoJenn KpUCTAJUIMYECKUX PEIIETOK C MOHHOM CBs3bI0. MoOJenu MOJIEKyJl pasiIHyHON apXUTEKTypsl. Mozjenu
KPUCTAJUIMYECKUX BEIIECTB aTOMHOW M MOJIEKYJISIPHOW CTPYKTyphl. KoJjuleknus BeIecTB aTOMHOTO M MOJIEKYJISIPHOTO
cTtpoeHuss W u3nenud u3 Hux. lloptper Bephepa. [lonyueHume KOMIUIEKCHBIX OPTraHMYECKMX M HEOPTraHUYECKUX
coelMHEeHn. JleMOHCTpalusi CyXuX KpUCTALIOTHAPATOB. MoJien KPUCTaUIMYECKUX PElETOK MeTauioB. Boga B
Pa3ITUYHBIX arperaTHBIX COCTOSHUAX W e€ (a3oBbie Mmepexojsl. Bo3ronka noja wiau O€H30WHON KUCIOTHL. Jlmarpamma
«®DazoBeIe nepexo sl BeniecTB». Monenn monekyn JIHK u Genka.

JlaGopaTopHble onbIThl. B3anMoeiicTBue MHOrOaTOMHBIX CHHPTOB M TJIIOKO3bI C (DETMHIOBOW KHIKOCTBIO.
KauecTBeHHbIE peakiuy Ha HOHBI Fe? n Fe3*,

IIpakTyeckass padora 1. IlomyyeHWe KOMIIJIEKCHBIX OPraHWYECKHMX M HEOPTaHWYECKHX COENWHEHUM |
HCCIIE0BAHNUE UX CBOMCTB.

TEMA 3. JUCHEPCHBIE CUCTEMBbBI U PACTBOPBI (9 4)

JducnepcHbie cucteMbl. XMMHUYECKUE BEUIECTBA U CMECH. XUMHUYECKAsi CUCTEMA. | OMOT€HHBIE U T€TEPOTr€HHbIE
cMmecu. [lucniepcHas cucteMa: IMCIIEPCHOHHAS cpelia U aucnepcHas ¢aza. Kinaccudukauus TMCIepCHBIX CUCTEM.

Aspo3zonu. [Iponennentsl. OMynbcud U 3mMyasratopsl. Cycnensuu. CeluMeHTalus.
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Komnounnele pactBopbl. Oddexr Tunpansa. IlomyueHne KOJUIOMIHBIX PacTBOPOB  TUCIIEPCUOHHBIM,
KOH/ICHCALMOHHBIM M XUMHUYECKUM criocobamu. 3011 U Koarymauus. I'enu u cunepesuc.3HaueHUe KOJUIOUIHBIX CUCTEM.

PactBopsbl. PacTBOpEI Kak TOMOT€HHBIE CUCTEMBI M UX THIIBI: MOJIEKYJISIPHBIEC, MOJIECKYJISIPHO-HOHHBIC, HOHHBIE.
CriocoObl  BBIpaXKECHUSI KOHLEHTpPAllMM pPacTBOPOB: O0OBEMHAsA, MaccoBass M MOJIbHAas JOJM PAaCTBOPEHHOTO
BeliecTBa. MoJsipHas KOHIIEHTPALUs pacTBOPOB.

Jdemoncrpanun. OOpa3upl AUCMIEPCHBIX CUCTEM M MX XapakTepHble mpu3Hakd. O0pa3ubl (KOIEKIHH) OBITOBBIX
U TPOMBILIJIEHHBIX a’3po30Jiel, 3MyJIbCui U cycneH3uid. IIpoxoxkneHue jiyda cBeTa 4yepe3 KOJUIOMAHBIE M HCTUHHBIE
pactBopbl (3ddekr Turmansd). 3aBHCHMOCTh PaCTBOPUMOCTH B BOJE TBEPHABIX, KUIKHX W Ta3000pa3HBIX BEIIECTB OT
Temrneparypsl. [lonyueHne nepechleHHoro pacTBopa THOCYIb(ara HaTpUs U €ro MIHOBEHHAS! KPUCTAIUIN3ALIMSL.

JlaGopaTopHble ONbITbI. 3HAKOMCTBO C KOJUICKUUSAMH HHILEBBIX, METUIMHCKUX M OMOJIOTMYECKUX Telied U
3onei. [lonydyenune komamonaHoro pacteopa xmnopuna sxenesa(lll).

[pakTnyeckas padora 2. PacTBopuMocTh BemecTB B BOAE M (aKTOpbl €€ 3aBUCHUMOCTH OT Pa3IMUHBIX
(hakTOpOB.

IIpakTnyeckas padora 3. OuncTka BoJb! QUIBTPOBAHHEM, IUCTIIIIIIUECH 1 EPEKPHCTAIUTU3AIINCH.

IIpakTuyeckas padora 4.IIpuroTorieHne pacTBOPOB PA3ITHIHOMN

KOHUEHTPAIUH.

I[pakTnyeckas padora 5.0mnpeneneHue KOHIEHTPALMN KUCIOTH TATPOBAHHEM. .

TEMA 4. 3AKOHOMEPHOCTH MNPOTEKAHUA XUMHUYECKHUX PEAKIIUU U OPU3UKO-
XUMHUYECKHUX MPOLECOB (9 u)

OcCHOBBI XMMHUYECKOIl TepMOAMHAMMKHU. XHUMHUYECKass TEPMOJWHAMHKA. TepMOJWHAMHUYECKas CHUCTEMA.
OTkpeITasi, 3aKpbITasi, U30JIMPOBAHHAS CUCTEMbl. BHYTpEHHS SHEprus CUCTEMBbl. DHTAJIBNHUS, WIM TEIUIOCOAEP)KaHHE
cuctemsl. [lepBoe Hauano TepMoanHaAMUKU. M30X0pHBIN 1 n300apHBIi npolecchl. TepMoXuMHUECKoe YpaBHEHHE.

Ouranenusa. Cra"gapTHas dSHTanblus. Pacu€r sHTanmenuu peaknuu. 3akoH ['ecca u ciencTtBusi W3 HETO.
Outpomnusi. Bropoe u TpeThe Hauana TepmoarHaMuki. CBoOomHas sHeprus [ udoca.

Cxopoctp xumuuyeckux peaxkuuii. IloHsaTHe 0 CKOpOCTH peakuuu. DHEPrusl aKTUBALMHU U aKTUBUPOBAHHBIM
KOMILIEKC. 3aKOH JAecTByromux Macc. KHHeTHyeckoe ypaBHEHHE M KOHCTaHTa CKOPOCTH XHUMHUYECKOH peakuuu.
Ilopsaok peakiumu.

@daxTopH!l, BIUAIOLINE HA CKOPOCTh FOMOTEHHOW peaklyu: MPUPOAA M KOHLEHTpAIUs pearupyroliux BEIIEeCTB,
temmneparypa. Temmnepatypasbiid koaddunpent. Ypasaenune C. AppeHnyca.

@daxTopHl, BIUAIONINE HA CKOPOCTh FETEPOTEHHON peaklHu: KOHIIEHTpalHsi PearupyromiuX BEeIecTB U IJIOIIalb
UX CONPUKOCHOBEHUS

OCHOBHBIE NMOHATHSA KaTaIUTUYECKON XUMHUU: KaTaU3aTOPBl U KaTalau3, TOMOT€HHBIA M T€TEPOreHHBIN KaTallu3,
IPOMOTOPBI, KATATUTUYECKUE Sl U HHTMOUTOPBL. MexaHu3M efiCTBUS KaTalu3aTopOB.

OCHOBHbIE THITBI KaTaju3a: KUCIOTHO-OCHOBHOM, OKHCIUTENbHO-BOCCTAHOBUTEIbHBIN, METAJUIOKOMIUIEKCHBIA U
KaTaln3 MeTanaaMu, pepMeHTaTuBHBINA. DepMeHTHI, Kak OMOJIOrHYECKHE KaTaIu3aToOphl OCIKOBOM MPUPOJIBI.

Xumnyeckoe paBHoBecue. [loHsTHE 00 OOpaTHMBIX XHMHUYECKHX IMpoleccax. XUMHUYECKOE DaBHOBECHE U
KOHCTaHTa paBHOBecHs. CMelleHHe XMMHUYECKOIO DPABHOBECHS WM3MEHEHHEM KOHIICHTPALMH BEIIECTB, MU3MEHEHHEM
JIABJIICHHA U TEMIIEPATYPHI.

JdeMoHcTpamuu. OK30TEpMHYECKHE TIPOLECCHl HA MPHMEPE pPACTBOPEHUS CEPHOM KHCIOTBI B  BOJE.
OHJI0TepMHUUYECKHE TIPOIIECCHl HAa TPUMEPE PaCTBOPEHUA CoJiel aMMOHUS. V3ydeHne 3aBHCUMOCTH CKOPOCTH XUMHUYECKOM
peakiuyu OT KOHIIEHTpAIMU BEIIECTB, TEMIEpaTyphl (B3aUMOJCWCTBHE THOCYNb(aTa HATPUS C CEPHOW KHCIOTOM),
MOBEPXHOCTH COMPHUKOCHOBEHHUS BEILIECTB (B3aMMOJEHCTBHUE COJITHOM KUCIIOTHI C TpaHyJIaMH M MOPOIIKAMH aJIOMUHUS
win 1uHKa). [IpoBeneHMe KaTaqUTHYECKUX PEAKUMH pa3joKeHWs IEPOKCHIAa BOAOPOAA, TOPEHHUS caxapa,
B3auMOJIeHCTBUS noaa u amoMuHus. Kopposus kenesa B BOJHOH cpesne ¢ ypoTponuHoM u 6e3 Hero. HaGmronenue
cMetieHust xumudeckoro papaosecus B cucremax: 2NO2«—>N204, FeCls+KSCN«—Fe(SCN)s+3KCI.

JlaGopaTopHblii onbIT. 3HAKOMCTBO ¢ Koymeknuerr CMC, conepkamnux SH3UMBL.

I[pakTnyeckas padota 6. M3ydeHne BIUSHUS pa3THYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIINH.

TEMA 5. XUMHWYECKHUE PEAKIIUU B BO/IHBIX

PACTBOPAX(12 v)

CpoiicTBa pacTBOpPOB 3J1eKTPOIUTOB. Boma — cmabbiit anextponut. Katnon ruapokconus. HMonHoe
npousBeAeHue Bonbl. HelTpanbHas, kucimoTHas u wienouHas cpeasl. llonarue pH. BomoponHslil mokasartels.
MNunukaropsel. Pons pH cpenbl B ipupojie U )KU3HU YesoBeKa. FIOHHBIE PEAKLIMU U YCIOBUS MX IIPOTEKAHUS.

Pannue mpexacraBieHMs O KHCIOTaX W OCHOBaHMAX. KHCIOTBI M OCHOBaHHMS C TO3MIHMU TEOPHUHU
JIEKTPOJINTHUECKON Jucconuanuu. Teopust KucioT W ocHoBaHMM bpencrema—IJloypu. Comnpsk€HHbIE KHCIOTHI U
OCHOBaHUS. AMQOJIHTHL.

Knaccupukanus kucnor um cnocoObl  ux mnomydeHus. OOmime XMMHYECKHE CBOMCTBA OPTraHMYECKHX U
HEOPraHWYECKUX KHUCIIOT: peaklUuy C METAJUIAMH, C OKCHJaMH W THIPOKCHIAMH METAJUIOB, C COJISIMH, CO CIUPTaMHU.
OxucanTenbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOI M a30THOM KUCIIOT.

Knaccudukamus ocHoBaHuid ¥ ciocoObl uX moiydeHns. OOmue XUMHUYECKHe CBOMCTBA IIENOYEH: PEeaKIiH C
KHCJIOTaMH, KHCIOTHBIMH ¥ aMOTEpHBIMH OKCHIIAMH, COJIIMH, HEKOTOPBIMH METaJulaMd ¥ HEMEeTaJUIaMH, C
OpPraHUYECKUMH BEIIECTBaMU (TaJIOMJONPOU3BOAHBIMH YTIIEBOJOPOJOB, (EHOIOM, >KHpaMHu). XUMHUYECKHE CBOMCTBa
HEpaCTBOPHUMBIX OCHOBAHMH: PEakUUH C KUCIOTAMH, PEaKUUH Pa3JIOKEHHS W KOMIUIEKCOOOpa30BaHUs. XUMHUYECKHE
CBOWCTBa OECKHUCIOPOIHBIX OCHOBAHUH (AaMMHaKa M aMHHOB): B3aUMOJICHCTBHE C BOJOH M KUCIOTAMHU.

Knaccudukanus cojiei OpraHMYecKHUil M HEOPraHW4eCKHX KHCI0T. OCHOBHBIC CIOCOOBI IMOJyYEHHUS COJICH.
XWUMHYECKHe CBOMCTBA COJEH: pa3ioKeHWe NMpPHU HarpeBaHWH, B3aUMOJICHCTBHE C KHUCIOTAMH W IIENOYaMH, IPYTHMH
consiMu. JKECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

I'uapoaus. Ilonstue ruaponusa. ['maponus coneit u ero kiaccudukaunus: oOpaTUMbIE W HEOOPATHMBIH, IO
AHHOHY M II0 KaTUOHY, CTYNEHYAThId. YCWJIEHHE M TOAaBlIeHHE oOpaTMMoro ruaponusa. HeoOpaTtumblil rupponns
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OMHAPHBIX COCTUHEHUI.

JdemoncTpanuu. CpaBHEHHE 3JIEKTPOIPOBOAHOCTH PACTBOPOB  3JIEKTPoiIuTOB. C(CMeElleHHEe pPaBHOBECHUS
JUccolManuy  cinabblx KUCIOT. MHAukaTopbl M HM3MEHEHME MX OKpPackd B pas3HbIX cpenax. BzaumopelictBue
KOHLICHTPUPOBAHHBIX a30THOM W CEPHOM KHUCIIOT, a Takke pa30aBICHHOW a30THOM KHUCIOTHI C Menplo. Peaxmnus
«cepeOpsiHOTO 3epKajia» IJisl MypaBbMHOM KHCIOTH. B3amMoneiicTBue aMMuaka M METHJIaMUHA C XJIOPOBOJOPOAOM H
Bosoil. Ilomyuenne u cBoiicTBa pacTBopa ruapokcuna Hatpus. IlomydeHue Mblla M H3y4EeHHE CpEABl €r0 pacTBOpa
uHauKaTopamu. I'naponu3s kapOoHaTOB, Cysb(aTOB M CHIMKATOB LIEJIOYHBIX METaNIoB, HuTpaTa cBuHUA(Il) mnn nunka,
XJIOpUZIa AMMOHHUS.

JlaGopaTopHble onbIThl. Peaknuu, unynie ¢ oOpa3oBaHMEM OcCajka, ra3a WIM BOIBI, A OPraHUYECKUX U
HEOPraHUYECKUX AJICKTPOIUTOB. CBOWCTBA COJISTHOM, pa30aBJICHHOW CEPHOW M YKCYCHOM KHCIOT. B3aumonericTBue
rugpokcuna Hatpus c¢ comsimu: cynbdatom meau(ll) m xmopumom ammonus. [lomyueHwe W CBOWCTBA THUAPOKCHIA
menu(Il). CpoiicTBa pacTBOpoB coineil cynbdara menu u xnopuna skemesa(lll). MccnenoBanume cpeabl pacTBOpoB ¢
MOMOIIbI0 MHANKATOPHON OyMaru.

IIpakTHyeckasn padora 7. MccinenoBanrue CBONCTB MUHEPATBHBIX U OPraHUIECKUX KUCIIOT.

IpakTnyeckas padota 8. [lonydeHue comneil pa3TUIHBIMU CITOCOOAMH U MCCIICJIOBAHHE UX CBOMCTB.

[pakTnyeckas padora 9. ['MapoaN3 OpraHNYECKUX U HEOPTAHUUECKUX COSTNHEHUH.

TEMA 6. OKUCJIUTEJIBbHO-BOCCTAHOBUTEJIBHBIE MPOLECCHI (9 u)

OKHCANTETbHO-BOCCTAHOBUTEIbHbIE peakuuH. [loHsATHE 00 OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHsX.
Crenens okucienus. [Iporecchl OKHCIEHHS W BOCCTAaHOBIEHHs. BakHelne OKHCIUTETN W BOCCTaHOBHTENH. MeTox
NEKTPOHHOI0 0OajaHca Ul COCTABJICHUS yPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. MeTonsl MOHHO-
3NEeKTPOHHOTO Oananca (MeTox moiypeakiuii). OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE TIOTEHIINAEI.

JaekrTpoau3. IloHATHe >neKTponH3a Kak OKHUCIMTENIbHO-BOCCTAHOBUTENIBHOTO IpoIlecca, MPOTEKAroIIero Ha
3EeKTpoAax. DIEKTPOIN3 PacIIaBOB JIEKTPOJIUTOB.

ONEeKTPONN3 PaCTBOPOB UIEKTPOJIUTOB ¢ MHEPTHBIMHU AJIEKTPOJAaMH. DJIEKTPOJIU3 PAaCTBOPOB 3JEKTPOIUTOB C U
AaKTUBHBIM  aHOAOM. IIpakTHdyeckoe 3HA4YCHHE  OJJIEKTPOJIM3A:  DIIEKTPOXUMHYECKOE  IIOJyYCHHE  BEILECTB,
ANIEKTPOXUMHYECKast OUUCTKA (paMHUPOBAHNE) METAJUIOB, TalbBaHOTEXHUKA, TabBaHOIIACTHKA, FaJIbBAHU3ALIMAL.

XuMHYecKHe HMCTOYHMKM TOKA. [lanpBaHuuyeckue osneMeHTbl. CTaHOAapTHBIA BOAOPOIHBIM  3JEKTPOI.
CrannapTHble 31eKTpOAHbIe ToTeHIHaANbl. COBpEMEHHBIE XUMHYECKHE UCTOUHUKH TOKA: OaTapeiKu U aKKyMYJISITOPHI.

Koppo3ust meranioB u cnocodbl 3amuTthl oT Heé. [loHsTHe o kKoppo3uu. Buasl xoppos3uu mo xapakrepy
OKHCJIMTCIIBHO-BOCCTAHOBUTECIIbHBIX IMPOLCCCOB: XUMHUYECKAAd H JJICKTPOXUMHUYECKAas. CHOCO6BI 3allluThl MCTAJIJIOB OT
KOPPO3UH: MPUMEHEHUE JIETUPOBAHHBIX CIUIABOB, HAHECCHUE 3ALUTHBIX MOKPBITHH, U3MEHEHHE COCTaBa WJIM CBOICTB
KOPPO3NOHHOMW Cpeibl, SIEKTPOXUMUIECKHE METO/IbI 3AIIUTHI.

JdemoncTpanuu. Boccranosnenue okcuaa menu(ll) yrimem m Bomopomom. BoccraHoBieHne nuxpomara Kaiaus
STHJIOBBIM cnupToM. OKHCIUTENbHBIE CBOMCTBa AuxpoMmara Kanusa. OKHCICHHE ajblernia B KapOOHOBYIO KHCIIOTY
(peaxkuust «cepeOpsiHOTO 3epkana» winm peakuus: ¢ rugpokcunom meau(Il). Dmexrponus pactBopa cymbdarta meau(ll).
CocTraBneHue ranbBaHUYECKUX 3JIeMeHTOB. Koppo3ust MeTaioB B pa3IMyHBIX YCIOBUSX U METOBI 3aIIUTHI OT HEE.

JlaGopaTopHble onbIThl. B3auMoaeiicTBIE METAIJIOB C HEMETAJJIAMH, & TAKXKE C pACTBOPAMH COJIEH U KHUCIOT.
B3anmMozeiicTBUE KOHLICHTPUPOBAHHBIX CEPHOM M a30THOM KUCIOT € MeApt0. OKHUCIUTENbHBIE CBOMCTBA MEpMaHIraHaTa
KaJug B pa3IM4yHbIX cpenax. O3HAKOMIICHHE C KOJUIEKLIHEH XWMHUYECKMX HMCTOYHHMKOB TOKa (OaTapekw, CBUHIIOBBIE
aKKyMYJISITOPHI U T. 11.).

TEMA 7. HEMETAJLJIBI (23 u)

Bonopoa. /[BoiicTBEHHOE TOJIOKEHHE BOJOPOJa B MEPHOTUICCKON CHCTEME XMMHYECKUX JJIeMEHTOB: B |-A u
VII-A rpymmax. M3oTomsr Bogoposa.

Haxoxxnenune B mpupone. CtpoeHune MoJeKysbl, (U3MUECKHE CBOWCTBA. XHMMHYECKHE CBOWCTBA BOJIOPOJA:
BOCCTaHOBHUTEJbHBIE (C OoJiee 3JIEKTPOOTPHULATEIbHBIMH HEMETalIaMH, C OKCHIAMH METajUIOB, THIPUPOBAHHE
OpraHUYEeCKUX BelecTB) W okuciuTenbHble (¢ Metamiamu |-A u |I-A rpynm). [lonydenue Bomopona: B abopaTopuu
(B3amMoJIeliCTBHEM KHCIIOT C METaJUIAMH ) U TPOMBITIIIEHHOCTH (KOHBepcueH). [Ipumenenue Bogoposa.

I'anorensl. Onementsl VIIA-rpynmnsl — rajioreHsl: CTpOEHHE aTOMOB M MOJIEKYJI, TaJOT€HBI-IPOCThIE BEIECTBa,
COCIMHEHMsI: CPaBHUTEIIbHAS XapaKTEPHUCTHKA.

l'anorensl B mpupone. 3aKOHOMEPHOCTH HM3MEHEHMS (PU3MYECKMX M XMMHUYecKuX cBoiictB B VIIA-rpymme:
B3aUMOJICHCTBUE TaJIOTCHOB C METaJUIaMH, HEMETaNIlaMH, CO CJIIO)KHBIMH HEOPIaHMYECKUMH U OpPraHMYECKUMH
BCIIECCTBAMMU. HonyquHe 1 IPUMEHCHUC TaJIOTCHOB.

CrpoeHre MOJIeKyN 1 (PU3UUECKUE CBONCTBA TaJIOTEHOBOJOPOAOB. XMMHUYECKHUE CBOWCTBA TaJ0r€HOBOIOPOTHBIX
KHCJIOT: KHCJIOTHBIC CBOﬁCTBa, BOCCTAHOBUTCIIbHBIC CBOﬁCTBa, B3aI/IMOI[eI\/'ICTBI/Ie C OPpraHNYCCKUMHU BCIICCTBAMMU.
[Tonyuenue ranorenoBo1opoioB. ['anorenuasl. KauecTBEHHBIE peaklMK HA TaIOT€HU1-UOHBI.

Oxcunsl  xnopa. Kucnoponcoaepkamiye kucnotsl xiopa. Conn  KHUCIOPOACOAEpKAIMX KHCIOT XJOpa.
[Tonydenue u mpruMeHEHNE BaXKHEHIIINX KUCIOPOIHBIX COEMHEHNH XJI0pa.

Kucaopoa. O61mast xapakTepucTHKa 3JIEMEHTOB VIA-TpyIIITEL.

Kucnopon: HaxoxeHne B MpHUPOJIE, MONydeHue (J1adopaTopHbIe W MPOMBIIUIEHHBIE CHOCOOBI) M (DU3UUECKHUE
CBOMCTBA.

XYUMHYECKHE CBOWCTBAa KHCIOPOAA: OKUCIUTENbHBIE  (C MPOCTHIMHM BEIECTBAMH, C HHU3IIMMH OKCHAAMH,
C OpPraHMYeCKMMHU M HEOPTaHWYECKUMH BEIIECTBAMH) M BOCCTAHOBHUTENbHBIE (¢ hTOopoM). OOmacTi mpuMEHEHHsL.

Ozon. Haxoxnenue B mpupone. Pusndeckre 1 XMMUYECKHE CBOWCTBAa 030HAa. Ero monyuyeHue u IMpUMEHEHHE.
Posib 030Ha B :kUBOI IPUPO/IE.

CrtpoeHre MOIIEKYJBI TEPOKCHIA BOJOPOAA, ero (U3UYecKue U XUMHUYECKUE CBOWCTBAa (OKHCIHUTENbHBIC H
BOCCTaHOBHUTENbHBIE). [lomyueHne n npruMeHeHne mepoKcrIa BOAOPOa.

Cepa. Haxoxnenue cepsl B pupojie. BaneHTHbIE BO3MOKHOCTH aTOMOB Cepbl. AJuioTponus cepbl. Pusndeckue
CBOWCTBa pOMOMYECKOH cepbl. XMMHUYECKHE CBOMCTBA CEpPhl: OKHCIMTENBbHBIE (C METaNIaMH, C BOJOPOAOM U C MEHee
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EKTPOOTPULIATEIbHBIMU HEMETANIAMH) U BOCCTAHOBUTEJbHbIE (C KUCIOPOIOM, KHCIOTAMU-OKUCIUTEISIMH), PEaKLIUU
JMCIPOTIOPIHNOHUPOBaHuS (co menodamu). [lomyderne cepsl 1 001aCTH IPUMEHEHHSI.

CtpoeHne MONEKYNBI M CBOWCTBA cepoBOAOpOAa: (Gu3ndeckue, pusnonornueckue u xummuieckue.CepoBoopo,
KaK BOCCTaHOBHTEINb, €T0 MoNyueHue U npuMeHenre.Cynbuasl 1 uX XMMHUYECKHe CBOMCTBA. Pacno3naBanue cynbdun-
HOHOB.

CepHuCTBII Ta3, ero (U3MYECKUE CBOWCTBA, MOJNYYCHHWE W MpPUMEHEHHEe. XHMHUYECKHE CBOWCTBA OKCHAA
ceprI(IV): BoccTaHOBUTENNBHBIE (C KHCIOPOIOM, OPOMHOM BOJIOH, ITEPMaHTaHATOM KaJIHs U CEPOBOJIOPOIOM) U CBOMCTBA
KHCJIOTHBIX OKCHOB €O mienodaMu. CepHUCTas KUCJIOTA U €€ COJH.

CepHblii aHTHApUI, €ro (pU3MUEecKWe CBOWCTBA, TMONY4YeHHWE W IMpHMEHEeHHe. XWMHYECKHE CBOWCTBA OKCHIA
ceppl(VI), kKak OKMCIHTENS W TUIHYHOTO KHCIOTHOrO okcuia. CepHas KUCIIOTa: CTpoeHHe U (uzuyeckue
CBOWCTBa. XMMHUYECKHE CBOWCTBA pa30aBICHHOW CEPHOW KHCIOTHI: OKHUCIUTENbHBIE M OOMEHHBIC M OKHCIHUTEIbHBIC
CBOWCTBa KOHLEHTpHpOBaHHOH. [lomyueHne cepHOW KHCIOTHI B MPOMBIIUIEHHOCTH. (OO0acTH NMpUMEHEHUs! CepHOU
kucnotel. Cynbdatel, B ToM umcne u Kynopochl. ['uapocynsdarsl. Oru3ndeckne u XUMHUYECKHE CBOWCTBA COJIEH CepHOMN
KUCIOTHL. Pacio3HaBaHue cynbhaT-aHIOHOB.

A30T1.00mas xapaktepucTuka sneMeHTOoB VA-rpymmel. A3oT. Ctpoenne aroma. Haxoxpenwe B mpupoe.
®uznueckue cBoiicTBa. OKUCIUTENbHBIE U BOCCTAHOBUTENbHBIE CBOWCTBA. [lonydyeHre 1 mpuMeHeH e a3ora.

CTpoeHure MOJIEKYJIbl aMMHaKa, ero ¢pu3ndeckue coiicTBa. OOpa3oBaHNE MEKMOJICKYIIPHON BOAOPOIHON CBSI3H.
XHUMHYECKHEe CBOMICTBa amMmuaka Kak BoccTaHOBUTeNs. (OCHOBHBIE CBOWCTBA aMMHaKa KakK 3JIEKTOHOJOHOpA.
KommnekcooOpa3oBanue ¢ ydacTueM aMMHaka. B3auMopeiicTBue aMMuaka € OPraHMYECKMMH BEIECTBAMH U C
yrinekuciabsiM razoMm. Ilomyuenue u mpumeneHue aMmuaka. CoiaM aMMOHHSA: CTPOCHHE MOJEKYNd, (HU3HYECKHE U
XMMUYECKHE CBOICTBA, IPUMEHEHHE.

Coneobpasyromue (N203, NO2, N2Os) u Heconeobpasyromue (N2O, NO) okcunbl. X crpoenue, huznueckue u
XUMUYECKHAE CBOMCTBA.

A3oTHCTasg KUCJIOTa U €€ OKHCIHUTEIbHO-BOCCTAHOBUTENIbHASA JIBOMCTBEHHOCTh. CONM a30THCTOM KHCIOTBI —
HUTPUTHL. CTpoeHHe MOIIEKYNbl U (U3NYECKHE CBOMCTBA a30THOW KUCIOTHL. E€ XMMHYeckume CBOWCTBA: KHUCIOTHBIE U
OKHCIIMTENbHBIE B PEAaKIMAX C METAUIAMH M HEMETaJUlaMH, PEaKUHH CO OPraHHYeCKUMH U HEOPraHMYeCKHUMHU
coeauHeHusIMU. [lomydyeHue a30THON KHCIOTHI B IPOMBILUIEHHOCTH | JlabopaTopuu 1 e€ npuMmeHenune. Hurpatsl (B Tom
YHCIe W CENHUTPBI), MX (pu3ndYeckue W XUMHUYECKHE CBOWCTBA. TepMHUUECKOE pa3lioKeHHe HUTpaToB. [IpuMeHeHme
HUTPATOB.

®ocpop. Ctpoenue aroma u ayuiorponus dochopa. Pusnyeckre CBONCTBA ATIOTPOIHBIX MOTUGBUKAIUN U HX
B3aMMONepexopl. XUMHUYECKHe CBOWCTBa (hocdopa: OKHMCIHTENbHBIE (C METaJIaMH), BOCCTAHOBUTENBHBIE (C Ooiee
3NIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMH, KHUCIOTAMU-OKUCIUTENSIMH, OEPTONETOBOM COJIBIO) M TUCTIPONOPLIMOHUPOBAHHUS
(co menouamu). Haxoxxnerne B mpupoje u ero norydenune. Gocdun, ero cTpoeHne u CBOICTBA.

Oxcunast pocdopa(lll) u (V). dochopHble KUCIOTH, UX (U3UYESCKHE M XMMUYECKUE cBoicTBa. [lonyueHue u
npumenenue opropochopHoit kucnotel. Conut opTodochopHON KUCIOTH M UX IPUMEHEHHE.

Yraepoa.Yranepon — oaneMeHT [VA-rpynmbl. AJmoTponHble MOTUGHKANWK YIiIepoJa, MX IONyYeHHE H
cBoiicTBa. CpaBHEHHE CBOWCTB anMasa u rpaduTa.

XVWMHUYECKHE CBOWCTBA YTJIEPOAA: BOCCTAHOBHUTEIbHBIE (C TaJOT€HAMH, KHCIOPOJOM, CEpOi, a30TOM, BOJOM,
okcugoM Meau(ll), KucIOTAMU-OKMCIMTENSIMH) W  OKHCIHUTENbHBIE (C MeTajllaMM, BOJOPOJOM U MEHee
3IEKTPOOTPHULIATENbHBIMYI HEMETAIIIAMU). YTJIEPOJ] B IPUPOJIE.

Oxcup yranepoaa(ll): ctpoenre MoneKybl, CBOMCTBA, MOTYYEHHE U IPUMEHEHHE.

Oxcup yrinepona(lV): ctpoeHre MOJIEKyIIbl, CBOWCTBA, MOIy4YCHHE U IPUMEHECHHE.

VYronbHas KHCIOTa U €€ CoNn: KapOOHAThI U TUAPOKAPOOHATHI, — UX TPEICTABUTEIIH.

Kpemnuuii. Kpemuuii B npupoge. [lonyyenue u npumeHeHue kpemHusi. OU3NUEeCKUE U XMMHUYECKUE CBOMCTBA
KPHCTAJUIMYECKOI'0 KPEMHHUS: BOCCTAHOBHUTENIbHBIE (C TaJIOTeHAMH, KUCIOPOJOM, PACTBOPAMHM ILEJIOUYEH M IIIaBUKOBOH
KHCTIOTBI) M OKuchuTenbHble (¢ Metamamu). Oxcun kpemuus(lV), ero cpoiictBa. KpemHueBass kucnota u e€ couu.
CunukaTHasi IPOMBIIIIIEHHOCTbD.

JdemoncTpanmuu. [lomydyenue Bojopona u ero cpoiictBa. Kosmmekmmst «I'amoreHsl — IMPOCTHIE BELIECTBAY.
[lony4yeHnue xyiopa B3aMMOJECHCTBMEM IEpMaHraHarta Kajus C cOJIsiHOHW kKucioTol. [lomydeHue consHON KHCIOTHI M €€
cBoiicTBa. OKHCIHUTENIbHBIE CBOWCTBA XJIOpHOW BoAbl. OTOenmBaroIiee JEWCTBUE KaBeleBOW BOJBL. |'OpeHHe CIHYKH.
B3peiB metapapl wiau nucToHOB. [lomydyeHue KHCIOpoAa pas3fioKeHWEM IIepMaHraHaTa Kajiusg W HHUTpaTa HaTpusl.
[lony4yeHne OKCHIOB M3 MPOCTHIX W CIOXKHBIX BemlecTB. OKUCIICHHE aMMHaKa C MOMOIIBI0 WHIWKATOpa W 0e3 Hero.
PaznoxxeHne mepokcuga BOJOPOJA, €ro OKHCIUTENbHBIE CBOWCTBAa B peakumu ¢ ruapokcugom xenesa(ll) u
BOCCTAHOBUTEJIBHBIE CBOWCTBA C KHUCIIBIM PacTBOPOM IepMmaHraHara kanus. ['openue cepsl. B3aumopnelicTtBue cepbl
C METAJUIaMU: aTIOMUHHEM, IIUHKOM, jkene3oM. [lomyuenue cepoBoopoaa 1 cepoBOIOPOAHOMN KUCIIOTHI. J|0Ka3aTeIbCTBO
Hanmuusl cyibduia-uoHa B pactBope. KadecTBeHHble peakuuu Ha cynbGuUT-aHHOHBI. CBOHCTBa CEPHOW KHCIIOTHI.
KauectBennsle peakuu Ha cyabpUT- U CyIb(aT-aHHOoHbl. CXeMa MPOMBIIUICHHOH YCTaHOBKH ()PAaKLMOHHON MEPErOHKH
Bo3ayxa. [lomyuenue u pasznmokeHue xiopuaa amMmmonusi. KauectBeHHas peakuus Ha MOH aMMoHHMA. [lomydeHne oxcuna
azora(lV) peakmueil B3aMMOICHCTBHS MEIUW C KOHIICHTPHPOBAHHOW a30THON KHCIOTOW. B3anMopeicTBue okcuaa
azota(IV) c Bomoii. Pa3znoxxenne HuTpara HaTpus, ropeHre yépHoro nopoxa. I'openne docdopa, pacTBopeHne oxcunaa
¢docthopa(V) B Bome. KauectBennass peakuust Ha Qocdar-annon. Komnexnust muHepanbHbIX yaoOpenuid. Komnmexnus
NPUPOAHBIX coelMHEeHuH yriaepona. Kpucramnmueckue pemérku anmasa U rpadura. AncopOuust oxcuzaa azora(lV)
aKTUBHPOBaHHBIM yrieMm. BoccraHoBienume okcupa wmenu(Il) yrmem. Os3HakomiieHHE € KOJUIEKIMEH NPUPOIHBIX
CUJIMKAaTOB W TMPOAYKIMEH CUJIMKATHON mpombliieHHOCTU. [ToyueHne KpeMHHEBOM KHUCIOThl B3aWMOJIEHCTBUEM
pacTBOpa CWJIMKAaTa HATPUS C CUJIIBHOM KHMCIOTOH, paCTBOPEHHME KPEMHHEBOW KHCJIOTHI B HIENOYM, Pa3IOKEHUE IPH
HarpeBaHUM.

JlabopaTopHble ONBITBL.KauecTBEHHbIE pPEAaKIMKM Ha TaJlOreHuA-noHbl. (O3HAaKOMIIEHHME C KOJUIEKLIUEH
NPUPOAHBIX coenuHeHnd cepbl. KadecTBeHHas peakuusi Ha cynbdar-annoH. llomydeHue yriekucioro rasa,
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B3aMMOJICHCTBHE MpamMopa C COJSHOW KHCIIOTOW W HCCIIEOBaHWE €ro CBOWCTB. KauecTBeHHass peaknus Ha KapOoOHAT-
AHUOH.

IpakTuyeckast padora 10. [ToaydyeHre OKCHI0B HEMETAIOB M UCCIICOBAHNE UX CBOMCTB.

IpakTnyeckas padora 11. [lonydeHue ra3oB u UCCIEAOBAaHUE UX CBOHCTB.

TEMA 8. METAJLJIBI (16 u)

lenoynble MeTamabl. [lomokeHHME IIENOYHBIX METAUIOB B IEPUOJUYECKOH CHCTEME 3JIEMEHTOB
. 1. MenneneeBa W CTpOEHHE WX aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS (H3MYCCKMX W XUMHYCCKHX CBOWCTB B
3aBUCHMOCTH OT aTOMHOTO HOMepa MeTayla (M3MEHEHHEe IUIOTHOCTH, TEMIepaTyp IUIABICHUS W KUTICHHsS, PEaKIHid C
Bo/IoN). EnuHmuHOe, ocoOeHHOE W 00Iee B pPeakIusIX C KHUCIOPOAOM, APYTUMHU HEMETaJUIAMH, XUIKAM aMMHAaKOM,
OpraHMYECKUMH U HEOPraHMYeCKHMHU KHCIOTaMHM U Jp. COeqUHEHHAMHU. HaxoxzaeHue B NpHUpoje, MX MONy4YeHUE U
MIPUMEHEHHUE.

Oxkcunpl, ux noiydeHue u coiictra. l[€roun, ux cBONCTBA U IPUMEHEHHUE.

Con menoYHBIX METAJUIOB, UX MPEICTAaBUTENN U 3HAUCHHE.

Mertanabl IB-rpynnei: meas u cepedpo. CTpoeHre aToMOB Menu U cepedpa.

du3nveckre W XUMHYECKHE CBOWCTBA ATHX METAJUIOB, MX IMONlydYeHHEe W MpuUMeHeHne. Menp u cepedpo B
MIPUPO/IE.

CpoiicTBa M mpuMeHeHHe BakHeimmx coenuHenuid: okcunoB meau(l) u (1), cepedpa(l); coneir memu(ll)
(xnopuna u cynbdara) u cepedpa (pTopuna, HUTpaTa, XpoMaTa H alerara).

Bepuiuii, Maruuii ¥ méao4Ho3eMelIbHble MeTaLIbl. [l070XXKeHHEe B MEPUOJUYECKON CHUCTEME 3JIEMEHTOB
. . MenneneeBa n crpoeHus: aToMoB MeTamuioB |IA-rpynmel. Haxoxxnenue B mpupojie, moimydeHue, (Qpu3nueckne u
XUMHYECKAE CBOWCTBA, MpPUMEHEHHE MIETOYHO3EMENbHBIX METAIDIOB M WX BaXXHEWIIUX COEIMHEHHH (OKCHJIOB,
TUAPOKCUJIOB U COJICH).

BpemeHnHast 1 moCTOsTHHAS )KECTKOCTH BOJIBI M CIIOCOOBI yCTPpaHEHHS KaXKI0TO U3 TUTIOB. IOHUTHL.

uuk. Ilonoxenue B nepuoguyeckon cucreme anemeHToB [. V1. MenpeneeBa U CTpoeHUsI aTOMOB LMHKA. Ero
(hn3nueckre u XMMHYECKUE cBOHCTBa. HaxoxmeHne B mpupoe, NodydeHne U IPUMEHEHHE [TUHKA.

Oxkcun, THIPOKCU U COJIM LIMHKA: X CBOMCTBA U IPUMEHEHHUE.

AmomunuiiJlonoxxenne B mnepuonnyeckod cucreMe saeMeHTOB [I. M. MeHneneeBa uW CTpOEHHS aTOMOB
amomuHus. Ero ¢pusndeckue n xumuueckre cBoHcTBa. HaxoxieHre B Ipupo/ie, Nody4eHUE U TPUMEHEHHE aTFOMUHHS.

Oxcufl, THAPOKCUA U COJIM aTIOMUHUS (B KOTOPHIX AJIOMUHHUI HaXOIWTCS B BHUJE KaTHOHA U aFOMUHATHI): UX
cBOiicTBa 1 puMeHeHue. OpraHnyecKrue COeAMHEHUS aTIOMUHUS.

Xpom.Ilonoxxenne B nepuogunyeckoil cucreme snemeHtoB M. 1. MenaeneeBa u cTpoeHUs aTOMOB xpoMma. Ero
(hn3nueckne U XMMHYECKUE CBOHCTBa. HaxoxkeHue B mpupoie, MOTydYeHnEe U MPUMEHEHHIE XPOMa.

CBoiicTBa, MOJYyYEHUE U MPUMEHEHHE BAXKHEUIINX COENMHEHHS XpOMa: OKCHUAOB U THAPOKCUIOB XpoMma,
JUXPOMATOB M XpOMATOB IIEJTOYHBIX METAJIJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBONCTB OKCHJOB M THJIPOKCHIOB XpOMa OT CTENEeHH €ro OKHCIECHHUS.
XpoMatel U AUXPOMATHI, UX B3aUMOIIEPEXO0JIbl U OKHCIUTENbHbIE CBOMCTRA.

Mapraneun.llonoxenue B nepuoguueckoit cucreMe anemeHToB [1. 1. MenaeneeBa v CTpoeHHs] aTOMOB Maprasua.
Ero ¢pusnueckne n xumndeckue cBoiictBa. HaxoxeHre B mpupo/ie, MoIydeHne i MPIMEHEeHHE MapraHIia.

[Tonyyenue, cBOWCTBa M MPUMEHEHUE BAXKHEHIIMX COCIMHEHUNA MapraHua: OKCHUIOB U THUAPOKCHUIIOB, COJIEH
MapraHiia B pa3nuaHoil crenenu okucienusa.Conu mapranna(VIl), 3aBUCHMOCTE UX OKHCIHUTENBHBIX CBOMCTB OT CpPEIbI
pacTBopa.

Keaeso. [lonoxxenne B nepuoanmdeckon cucreMe nemenToB Jl. . MenaeneeBa u cTpoeHHs aTOMOB xkene3a. Ero
(hm3nueckne U XUMHUUYECKUe cBoiicTBa. HaxoxaeHue B mpupope, moxydeHue (UyryHa M CTalld) W MPUMEHEHHE JKelesa.
[lomydenue, cBoiicTBa m npuMeHeHrne BaxHeummx coemuHenwid xeneza(ll) u (111): okcumoB, THAPOKCHIOB, CONEH.
KommnekcHble coeTMHEHUSI Kee3a.

JdemoncTpamun. O6pa3ipl MIEIOYHBIX METAJUIOB. B3amMmonelcTBHE MICTIOYHBIX METaUIOB C BOJOM. Peaktms
OKpalllMBaHMs TUIAMEHH COJSIMHU IIENIOYHBIX MeTaiioB. OOpasusl MetamioB ||A-rpynmel. B3aumozelicTBie Kanbius c
Bo/I0oH. ['openne marHus B Bojie M TBEPAOM YIJIEKHUCIOM rase. KauecTBeHHbIE peakIMi Ha KaTHOHBI MarHus, KaJbLus,
Oapus. Peaknum oxpammBanus TuiaMeHu cossiMa MetauioB |lIA-rpynmel. IlomydeHnue x€cTkoil BOABI M yCTpaHEHHUE
xé€ctroctu.llonyderne w wuccnenoBanue cBorcTB ruapokcuaa xpoma(lll).OxucnurenbHbie CBOHCTBA auXpomMara
Kanua.OKUCIUTEIbHBIE CBOMCTBA MepMaHraHaTta Kanus. JlaGopaTopHbie onbIThl. KauecTBEHHbIE pEeaKLMU HA KATHOHBI
Mequ U cepebpa

[Tomyuenue u MccnegOBaHUE CBOMCTB IMAPOKCHIA IMHKA. B3anuMoielicTBIE alIOMHUHNSA C paCTBOPaMH KHUCIIOT H
menouedt. [lonydenne m m3ydeHHe CBOWCTB THJIpOKCHIa amoMUHUSA. KoJUleKkims jxene3oconepkaliux pyA, 4yryHa U
ctanu. [lomyueHne HepacTBOPUMBIX THMAPOKCHIOB JKele3a M H3ydyeHHe HX CBOMCTB. [loslydeHume KOMIUIEKCHBIX
COEJIMHEHUH XKele3a.

IIpakTnyeckas padora 12. Pemenne skcrnepuMeHTaNBHBIX 33124 1o TeMe «lloyueHne coenHeHni MeTaioB
U Mccrie/IoBaHue ux cBOHCTBY». IIpakTuyeckasi pa6ora 13. Pemenne skcriepuMeHTaNBHBIX 33/1a4 110 TeMaM: «MeTabh
u «Hemetamboy.
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Paznen

I1IIIpumepHOE TeMaTHUYECKOE MIAHUPOBAHME

TemaTHueckoe MIaHUPOBAHUE Kypca OpPraHUYeCKOW XUMHH COCTAaBJICHO M3 pacuéra 3 yaca B Hexemto, T.e. Ha 102 u B rog. TpeTbs KOJOHKA CONEPKUT IEpPEUCHb
JEMOHCTPAIINH U IEMOHCTPAMOHHBIX dKcriepuMenToB ([1.), a Taxke mabopaTopHbIx ombsros (JIL).
Opraanveckas xumus. 10 kaace

Ko |Tema ypoka HN3yyaemble BOIPOCHI Buabl nesiTeIbHOCTH 00y4YaIOIIMXCS
-
BO
q.
13 |TEMA 1. HAYAJIBHBIE HOHATHUS OPTAHUYECKOU XUMHUHN
1 |IIpenmer Uro wm3ydaer opranuyeckas xumusa. KpaTkuii ouepk pa3BuTHs opraHudeckoii | CpaBHUBaTh OpraHUYecKue Y HEOpPraHNYECKHEBEIIECTBA u
opranuuecko | xumun. CpaBHEHHE HEOPTaHMUYECKHX M OPraHMYECKHX BemiecTB. CIIOCOOHOCTBIO |apryMEHTUPOBATh OTHOCUTEIBHOCTD AEJCHUS XUMHM Ha OPraHHYECKYIO
xuMuu. Oprad |aTOMOB  YITIEpOJa COEIUHSTHCS B Pa3iMYHbIE LENU. YTIJIEBOJOPOABI M UX |HM HEOPIaHUYECKYIO.
NYECKHE nponsBoansle. [lonsATHE 03aMecTHTENE. OnucheIBaTh OCHOBHBIE 3Tallbl Pa3BUTHS OPraHMUECKON XUMHUU.
BElIECTBA . Konnexnust opraHueckux BELIECTB, MATEPUAIOB U U3JEINI U3 HUX OOBACHIATH MHOTOOOpasue OpPraHUYECKUX COEIWHEHUH CIOCOOHOCTHIO
aTOMOB YTJIEPOJia COENUHATHCS B pa3IUUHbIE LIEIH.
XapakTepru30BaTh MOHITHE «3aMECTUTENb)
2 |Teopwms ctpoe |[lomstne BaneHtHOCTH. PabGotrer ®@. A. Kekyme. Poxp A. M. byrtnepoBa B|Pa3nmuaTh MOHSTHS «BAJIEHTHOCTH)» U «CTENEHb OKACICHUSY.
HUSA CO3JJaHMM TEOPHUM CTPOCHUS OpraHWYeCKUX coeAuHeHud. E€ ocHOBHBIE | XapaKTepH30BaTh OCHOBHBIE MPEANOCBUIKH CO3JAHUSA TEOPHH CTPOEHUS
OpPTraHUYECKUX |TOJOKEHUS. OpraHWYeCKUX coequHeHuH U poib A. M. byTiepoBa B Heil.
coeauHeHunit | [IpuuuHBEI MHOTOOOpAa3Msi OPraHUYECKUX COSANHEHHH: 00pa3oBaHue OJWHAPHBIX, | DOPMYyTUPOBATH OCHOBHBIC MOJIOKEHHS TEOPUH XUMHUYECKOTO CTPOCHHUS
A. M. Bytnep |nBOMHBIX U TPOMHBIX CBA3EH MeXIy aToMaMu yriiepoaa. zomepus. U WITIOCTPUPOBATH UX NIPUMEPAMU.
0OBa OMnupuueckas, MOJEKYJsipHass M CTPYKTypHass QopMyliel opraHndeckux | OObACHATH SIBICHHE HM30MEPHH M CBOHCTBa HM30MEPOB Ha OCHOBE HX
COEIMHEHH. XUMHYECKOTO CTPOECHMS.3alHUChIBaTh AMIIMPUIECKYIO, MOJIEKYIAPHYIO H
J. UlapocrepxaeBpie u o00BEMHBIE Momenu (Mmozenu Crroapra—bpurne6a)|cTpykTypHY0 GOPMYITBI OpraHUYeCcKUX COeTUHEHMI.
ATaHOJA U AUATHIIOBOTO 3dupa, OyTaHa u n300yTaHa.
B3anMopeiicTBue HaTpUs € 3TAHOJIOM; OTCYTCTBUE B3aUMOJICUCTBUS c
JIUDTHIIOBBIM 3(PHUPOM
1 |Konuenuus CtpoeHue aToma yriepojia: S- ¥ p-opOUTaNH, TUIIB MX THOPHIN3AIHH. XapakTepu3oBaTb HOpPMalbHOE M BO30YXIEHHOE COCTOSHUS aTOMOB
rubpuau3anuy | OOpa3oBaHne KOBaJICHTHBIX XMMHYECKUX 3JIEMEHTOB Ha IIPUMEpPE aToMa yTiieposa.
ATOMHBIXOPOU | DIIEKTPOHHAS U JIEKTPOHHO-Tpaduueckas (GOpMyIIbl aToMa yriaeposa. OTpaxkaThb 3TH COCTOSHHUS C IOMOIIBIO 3JEKTPOHHOH M 3JIEKTPOHHO-
Taneu [.IlapocTepkHeBble M OOBEMHBIE MOJENM METaHa, S3TWIEHA U aleTHIeHA. |rpaduueckoil popmyi.
Mogens OTTanKuBaHUS THOPUIOHBIX opOHTanedl (memMoHcTpauusi ¢ mHoMoulbio | OnuceBaTh 00pa3oBaHUE o- M 7-CBA3EH B MOJIEKYJaX OPraHHYECKUX
BO3IYIIHBIX MmapoB). JlemoHcTpanuonHas Ttabiuia «Pa3audHble THOPHUIHBIC | COSAMHEHUN C OJMHAPHBIMU, JBOMHBIMHA U TPOUHBIMH CBSI3SIMHU.
COCTOAHUA aToOMa yrjicepoaar» YcTanaBauBaTh B3aMMOCBSI3H MCKAY BaJICHTHBIMU COCTOAHUAMHU aTOMa
YIJIIEpO/ia U TEOMETPUE MOJIEKYJI OPTaHUYECKUX COSTMHEHUN
2 |Knaccudukan |Knaccupukanust mo 31€MEHTHOMY COCTaBY: YIJIEBOIOPOJBI, rajoreH-, aszor- u|KiaccuduuumposBare opraHuuecKkde COEIMHEHHS IO  Pa3IMUHBIM
us KHCIIOPOJCOAEPKAIINE OPTaHNIECKHE COCTUHEHMSL. OCHOBaHUSM: IO 3JEMEHTHOMY COCTaBy, IO CTPOEHHMIO YIJIEPOJHOIO
oprannueckux |Knaccudukamuss mo CTpOGHMIO YIJIEpOJHOTO CKeJleTa: AalMKIMYeCKHe U |CKeseTa, 0 HATMYUIO (PyHKIIMOHAIBHBIX TPYIIL.
COCIMHEHUH |[UKINYecKrne (KapOOIMKINYECKHEe W reTepoIMKINYecKue) opranuueckue | KnaccuuimpoBaTh yrieBoaopoIbl: IO KPATHOCTH CBSI3U M 10 HATUYHIO

BEIIECTBA.

Kiaccudukarys yriieBogopoaoB: TpeneinbHbIe (aTKaHbBI
HeTpe/IeNIbHbIC (AIKCHBI, aJKUHbBI, ATKaUCHBI), aPCHBI.
Knaccudukanus opraHMYecKMX COEIWHEHUH MO HAIWYUI0 (PYHKIIMOHAIBHBIX
rpynn  (TUAPOKCWIIbHASA, KapOOHWIbHAs, KapOOKCWIIbHAs, HHUTPOTPYIIIA,
amuborpynma). Crmptel. Agnpaerunbl.  Ketownpl. KapOoHOBBIE  KHCIIOTHL

U UUKIOAJIKaHbI),

UK.
OnpenensiTe NPUHAAIE)KHOCTh OPTAHWMYECKOTO COCTUHEHUS K TOMY WIIH
WHOMY THITy MJIU KJIacCy.
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Hutpocoenuuenusi. AMUHBI.

Jd. OOpasmpl OpraHWYecKUX COCAWHCHHWM pPa3IMYHBIX  KjiaccoB.Mojemn
OpPraHWYECKUX COCIUWHEHWA C pa3nuyHbIMH (YHKIIMOHATBHBIMU TPYIaMH.
Oo6o06matomias Tabmia «OCHOBHBIE KJIACCHI OPTaHMYCCKUX COCTUHCHHI

2 |IlpuHUMTBL [lonstne o xumuueckoil HomeHkiatype. Homenknatypa TpuBHuanbHasi|CpaBHMBATh pallMOHAIBHYIO HOMEHKIATypy U HoMeHKnaTypy IUPAC.
HOMEHKJIATYp |(MCTOpHUYECKas) U paliOHATIbHAS. HazpiBaTh oOpraHnyeckue COEIUHEHMS B COOTBETCTBUM C NPUHIUIIAMHU
Bl MexnynaponHas HOMEHKJIaTypa OpPraHUYECKUX COETMHEHUH — | IUPAC u, Hao00poT, 3amuchBaTh POPMYJIBl OPraHUUECKUX COSAMHEHHUN
opranndeckux |[UPAC.ITpuHOUIBI COCTaBICHUS Ha3BaHWS OPTaHWMYECKOTO COSOUHEHHUS II0 |TI0 X Ha3BaHUSM.
coenunennii  |HOoMeHknarype IUPAC.
J. TaOmumel «Ha3BaHus ankaHOB M AJKHIIBHBIX 3aMecTUTENnei», «OCHOBHEIE
KJIACCHl OPTaHUYECKUX COCAMHEHUI
2 |Knaccudukan |[lonsarue o cyOctpare u pearenre. Kiaccudukanus peakuuid Mo cTpyKTypHbIM | CpaBHUBATH KJ1accu(UKAIIIO peakuuit B OpraHUYECKOU
Ul peakluuid B|M3MEHEHHWSM BEIIECTBA: MpPHUCOEAWHEHUS (B TOM 4HCIE MOJUMEPHU3ALINY, | HEOPTraHUYECKOW XHUMUU.
OpPTaHWYECKOW | OTIIETUICHUS (3JIEMEHUPOBAHUS ), 3aMEIICHUS U N30MEPHU3AIIH. OnpenensiTe THIT ¥ BUJ XUMUYIECKON PEAKIIUHN C YIaCTHEM OPTaHHYECKUX
XUMUU [lonsiTHE O TrOMO- U IETEPOJUTHUYECKOM pPa3pblBaX KOBAJIEHTHOM CBSI3H, | BEILIECTB.
ANEKTpOPUIIaX U HyKIIeOPHIax. Habmomats W ONWCBHIBAaTH  JEMOHCTPALMOHHBIA  XWMHYECKHHA
Knaccupukanus peakuuid 1Mo THIY PEAaKUUOHHBIX YACTHI[: paJUKAIbHBIE, | 9KCIIEPUMEHT
ANIEKTPOPUIBHBIE U HYKICOPHIBHBIE.
Knaccudukanms peaknuii Mo U3MEHEHUIO CTETEHEH OKHCICHHWS: OKUCICHHS H
BOCCTaHOBJICHUSI.
Knaccudukammss peakmuii 1O YacTHBIM  TNPH3HAKAM: TaJIOTEHUPOBAHUE
UJCraIOTCHUPOBAHUE,TUAPUPOBAHUE U ACTUAPUPOBAHUE,  THApaTalud U
JEeTUApaTaIiy, THIPOraJOTeHUPOBaHNE U AETHAPOralloreHUpOBaHHE.
M. T'openue MeTaHa WM MponaH-0yTaHOBOW CMECH M3 Ta30BOM 3aKuraliku. B3phiB
cMmecH MeTaHa c xsopom.ObeciBeunBaHme OpoMHoOI BOJBI
stuineHoM. [lenonumMepusanus noaudTwicHa. llonydyenue sTuieHa aeruaparanuen
3TaHoJIa
1 |IIpakruueckas | KadecTBeHHBINM aHAIN3 OPTaHHYECKUAX COSIMHEHHH CoOmoaTh TpaBWIIa TEXHUKH O€30mMacHOCTH Tipu  pabore ¢
pabota 1 mabopaTopHBIM ~ O0OpYJOBaHWEM,  HarpeBaTelIbHBIMH  IpHOOpamH,
XUMHYECKUMHU PEaKTUBAMHU.
DKOHOMHO U 3KOJIOTHUYECKH TPaMOTHO 00paIaThCsi ¢ HUMH.
HccnenoBath cBoOicTBa OpraHuveckux BemlecT. HaOmonats xumudeckue
SBIICHUS ¥ (PUKCHPOBATH Pe3yJIbTATHl HAOIFOICHUH.
DopMynHpOBaTh BEIBOJBI HA X OCHOBE
1 |O6o6menue |BrimonHeHne TecTOBBIX 3anaHuil.Pemienme 3amauy  Ha  BEBOJ  (DOpMyII | BEITOMHATE TECTHI U YIIPaKHEHUS, PEIIaTh 33/1a4H 110 TeME.
Y CHCTEMaTH3a | OpraHMYeCKUX coeJMHEeHUA. [1oAroToBKa K KOHTPOJIBEHOW padoTe. [TpoBOAKTE OLIEHKY COOCTBEHHBIX JIOCTHKEHUI B YCBOCHUH TEMBI.
U JI. WsrortoBneHwe Mojeneil MOJEKyN TIpeacTaBuUTeNel pa3nu4HbIX KiaccoB|KoppekTupoBaTh CBOM 3HaHMS B COOTBETCTBHM  C IUTAHUPYEMBIM
3HaHUM MO OPraHUYECKUX COEAUHEHUN pe3ynpTaToM
KJaccuguKar
VWU HOMEHKIIA
Type
OpPTaHHYECKUX
COEIMHEHUI
1 |KontposbHas padora 1 no reme: «Kiaccubukaliiys ¥ HOMCHKJIATYpa OPraHU4eCKUX COSAMHEHUIN
5 | TEMA 2.HPEJAEJBHBIE YIVIEBOAOPO/bI
1 [Anxasbl: cTpoenue | DIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIbI METaHa. | XapakTepu30BaTh 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI
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MOJICKYJI,
TOMOJIOTHYECKHH
psn, H30MEepHs
Y HOMEHKJIaTypa

T'omonornueckuii psi alkaHOB U UX U30MEPHAL.

IIpocTpaHcTBEHHOE CTpOEHHE MOJEKyJd ankaHoB (B TOM YHCIIE H
KOH(GOPMEPBHI).

Howmenkiarypa ankaHoB.

J. apocTepkHEBbIE MOJCIA MOJEKYJ aIKaHOB JJis WUTIOCTPALIUU
cBOOOHOTO BpaimeHus BOKpyr cBszu C—C, aTakxke 3acIOHEHHOW H
3aTOPMOKCHHON KOH(MOpPMAaIHiA dTaHa.

JI. UsrotoBnenne mapaduHUpPOBaHHON Oymaru, WCHBITaHHE €€ CBOICTB
(OTHOIIIEHHE K BOJIC U JKUPY)

METaHa U €ro TOMOJIOTOB.

OnuceiBaTh TOMOJIOTHUECKHH PsIJl AJIKAHOB.

Pasnmnyare romomoru W HM30MeEpHl ankaHoB. Ha3blBaTh allkaHbl B
COOTBETCTBMH ¢ NpaBuiamMu HoMeHkIaTypsl [UPAC.

Pasnuuarh nepBUYHBIN, BTOPUYHBINA, TPETUUYHBIM, YETBEPTUYHBIA aTOMBI
yriaepona

Croco0sbI
MOJTyYEHUS
aJIKaHOB

ITpomblnuIeHHBIE CIIOCOOBI HOJTyYCHHUS aJIKaHOB! KPEKUHT
HEe(TeNPOYKTOB, peaKius ATKUIUPOBAHHS, MOJTYYCHHUE CHHTETUYECKOTO
OeH3MHa, HarpeBaHue yriepoaa B atMmocdepe Bogopoaa.

JlaboparopHble crmoOcOObI  TMONydyeHHs alKaHOB: peaknus Bropia,
HHUPOJIH3COIeH KapOOHOBBIX KHCIOT CO IIENOYaMH, T'HAPOIH3 KapOuma
ATFOMUHHSL.

J1. TlonyuyeHue MeTaHa U3 aleTaTa HaTPHsl M TUAPOKCHIA HATPHs

XapakTepru3oBaTh OCHOBHBIE IPOMBIIUIEHHBIE W JTA0OPATOPHBIE CIIOCOOBI
MOJTYyYCHUS aJIKAHOB.

CBoIiCTBa aJIKaHOB
Hn ux HpI/IMCHCHI/Ie

®Du3nyecKue CBOWCTBA aJIKaHOB.

B3anmHoe BiMsiHUE aTOMOB B OpraHMYECKUX MoJieKyiax. [1omoxuTenbHbl 1
OTpHLIATENFHBIN WHAYKTHBHBIE Y3 QEKTHI.

[IporHo3 peaknnOHHON CHOCOOHOCTH anmkaHOB.MeXaHW3M peakimui
pajiMKaIbHOIO  3aMelleHus. PeaknumM  paagMKambHOIO  3aMELICHMS:
TaJIOTEHUPOBAaHUE W HUTpoBaHMe.Peaknum perunpupoBanus. Peaxium
okucneHus. Jlpyrue peakuum ¢ paspylICHUEM YIJIEPOAHOW LIEIH.
IIpuMeHeHue anKkaHOB Ha OCHOBE CBOMCTB.
. BuneodparmeHThI
WITIOCTPUPYIOUIMENHAYKIIMOHHBIA 3P PEKT, TeMOJIMTHYECKHH  pa3pbiB
KOBQJICHTHOM  CBSI3H, CBOOOAHO-PaJUKAIBHBIA ~ MEXaHU3M  peaKkuui
3aMemieHus. ['opeHne MeraHa,npornaH-OyTaHOBOH cMecH, napaduHa B
ycIoBUsIX H30BITKa | HEJAOCTaTKa Kuciopoaa.B3pelB cmecn MeraHa c
BO3IYXOM. OTtHomieHue METaHa, pomnaH-0yTaHOBOMH cMecH,
O6ensuHak OpoMHOI1 Boze nupactBopy KMnOs.

JI. OOHapy>keHHne BOABI, CaXXH, YIJIEKUCIIOrO ra3a B IMPOAYKTaxX TOPEHUS
CBEUYH

u CJIAaMbI,

YcranaBnMBaTh 3aBUCUMOCTh MEXKIY KOJIMYECTBEHHBIM COCTABOM MOJIEKYJII
AIKaHOB U X (PM3MYECKHMHU CBOHCTBAMHU.

WnmocTtpupoBats mepexo] KOJINYeCTBEHHBIX OTHOIICHUH B KaueCTBEHHBIE
Ha OCHOBE TOMOJIOTHUECKOTO PSAIa aTKAaHOB.

OmnuceiBaTh B3aUMHOE BIHMSHHE AaTOMOB B  MOJIEKYlaX ajKaHOB H
YCTaHABIIMBATh B3aUMOCBSI3H MEXKIy SJIEKTPOHHBIM CTPOCHHEM MOJIEKYIT
AIKaHOB U MHIYKIIMOHHBIM 3 ()eKToM.
XapakTepru3oBaTh CBOOOTHO-PaIUKATbHBIIH
3aMeIIeHHUsL.

JlaBaTh MPOTHO3BI PEAKIIMOHHOM CITIOCOOHOCTHAIKAHOB U TOATBEP)KAATH HX
XapaKTEePUCTUKON XMMUUYECKUX CBOMCTB aJIKaHOB.

VYcranaBnMBaTh 3aBUCHMMOCTH MEXKIy CBOHCTBAMH W TNPHUMEHEHHEM
AJIKaHOB.

[IpoBoauTH, HAOMIOAATH ¥ OMUCHIBATH XUMUYECKUN IKCIIEPUMEHT

MEXaHU3M peakuuit

Iuknoankadnl

['omonormyeckuii pdaa U CTPOCHUC LUKIIOAKIIAHOB. Hx HOMCHKJIATypa U

H30MEpHSL.

[MonsiTre 0 mpocTpaHCTBeHHOW M30Mepuu. KoHpopMeph! IUKIoTeKcaHa.
CriocoObl  TONMYYEeHUS  IMKIIOAJKAHOB! pektudukanus  HeQTH,
KaTaIMTHYECKOE JIETHAPUPOBAHUE apEHOB, BHYTPUMOJICPYJISIPHAST PEaKIns
Bropua.

Ousnyeckue W XUMUYECKHE CBOMCTBA  LMKJIOAKAaHOB  (peakuUuu

NPUCOCANHEHHS U 3aMEIICHUS).

IIpuMeHeHne HUKIIOaKaHOB.

J. llapocTepkHEBBIE MOJETH LUKJIOTeKcaHa (KOH(GOpMaLUKu «Kpecio» |
«BaHHAY), AUMETUIIUKIONponana(yuc-, mpanc-u3omepbl). OTHOLICHUE
UKJIOTeKcaHa K BoAHBIM pactBopaMm KMnNOs u Brz.Tabmuna «Ctpoenune
uksnoankaHoB.Kondopmaunmny

XapakTepu3oBaTb  OMOJOTUYECKUN CBOMCTBA
MIPUMEHEHHUE IIHKIIOATKAHOB.

OnuchIBaTh CIIOCOOBI MOJIYUEHUS! U PUMEHEHHUS [IMKJIOAJIKAHOB HA OCHOBE
CBOMCTB.

Hab6monaTh 1 onuchIBaTh AEMOHCTPAITMOHHBIN IKCIIEPHUMEHT

nu

psn,  cTpoeHme,
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TEMA 3. HEHPEJEJIBHBIE YIJIEBOJOPO/bI

1 |Anxensl: DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl ITUJICHA. KoHKpeTH3npoBath SP>-rubpuan3auoopOnTaIeh 11t MOJIEKYJIbI ATHIIEHA.
roMoJIOTHYeCKHi | 'oMonornueckuii psjl W HW30MEpPHUS alKeHOB (YTIECPOTHOTO CKeJeTa, | XapaKTepH30BaTh TOMOJIOTHUSCKHAM PsJ] ATKECHOB.
psii, HM30MepUsl U |TEeOMEeTpUYEcKasl WIH yuc-mpaHc-u30MepHs, MOJOXKEHUS ABOMHOHM cBs3y, |O600mare U yriayOnasaTh 3HaHHMA 00 HM30MEpUH Ha IpUMEpPEe H30MEpUHU
HOMEHKJIaTypa MexkKiaccoBas). HoMeHKIaTypa amkeHoB. AJNIKEHOB: CTPYKTYpPHOU U MPOCTPaHCTBEHHOM.
. O6BEMHBIC MOJIENH YUC-, MPAHC-U30MEPOB AIKEHOB Ha3bIBaTh ankeHbl B COOTBETCTBUH C NpaBuiaMu HoMeHkIaTypsl [IUPAC.
Pa3nnyath roMOJIOTH M H30MEPHI ATKEHOB
1 | Cnocobsr [IpomblmieHHpIE  CIIOCOOBI  NOJIyYEHHSANKEHOB: KPEKHMHI  alIKaHOB, |Pa3nnyare MPOMBIIJIEHHBIE CHOCOOBI MOMYYEHHUS! QJIKEHOB: KPEKHHT
MOJTy4EHUS BXOZSIIMX B COCTaB HE(PTH U MOIMYTHOTO HE(PTIHOIO rasa, AErHAPUPOBAHUE | aJIKAHOB, BXOISIIMX B COCTaB He(TH M IOIMYTHOrO HE(TSHOro rasa,
aJIKEHOB MIPEJENBHBIX YTJIEBOAOPOIOB. JETHAPHUPOBAHNE AIKAHOB.
JlaGopatopHbie CIOCOOBI MOJTyYEHUS AJKEHOB: peakuuu | [Ipeanarats 1abopaTopHble CIOCOOBI TOTYYEHHSI KOHKPETHBIXAIKAHOB.
SNMMUHAPOBAHUSA (JIerajJoreHUpOBaHuUE ), JeTupaTays cnuptoB | DopMynupoBaTh MpaBuio 3aillleBa M 3alMChIBaTh YpaBHEHUS peaklui B
U JIETAJIOTEHUPOBAHUE TUTAJIOTCHATIKAHOB, a TaKXkKe COOTBETCTBHUHU C HUM.
JETHIPOTaJIOreHUPOBAHNE raJIOr€HONPOU3BOIHBIX npenensHbIX | HaOnronaTs v onuchIBaTh AEMOHCTPALIMOHHBIN S9KCIIEPUMEHT
yrieogopoaos.IIpasuio 3aiinesa.
. Ilomydenue sTHIIeHA U3 3TaHOJIA U T0KA3aTENbCTBO €0 HEMPEAEIHEHOIO
cTpoeHusl (peakuuu ¢ OpoMHOM Bogoil u pactBopoM KMNQOy)
2 |CsoiicTBa U | ®u3nvecKre CBOICTBA alKEeHOB. OnuceiBaTh B3aMMHOE BJIMSHME AaTOMOB B MOJIEKyJaX ajlKeHOB U
[IPUMEHEHUE B3anMHOe BIMsSHHE aTOMOB B OpPraHWYeCKHX MOJIEKyiax.Me3oMepHbIil | Me30MepHBIH S PEKT.
AJIKEHOB a¢pdekr. [IporHo3upoBath pPEaKkIMOHHYK CIIOCOOHOCTh aJKEHOB Ha OCHOBE
[IporHo3 peaknMOHHON CHOCOOHOCTH — alKeHOB.MeXaHW3M  pEeaKIHii | SJIeKTPOHHOTO CTPOCHUS UX MOJIEKYIL.
ANEKTPOPHUIBHOTO IPUCOCTUHEHUS. XapakTepru30BaTh MEXaHU3M PEAKLUUN  3IEKTPOGUIFHOTO NPUCOEIUHEHUS
Peakuyy mNpHCOCINHCHUSIATIKCHOB, TAIOTCHUPOBaHUE,  THAPHPOBAHHE, | (TAIOT€HUPOBAHUE, THIPUPOBAHUE, THAPOraJOreHUPOBAHUE, THAPATALHS)
THpOraIoTeHUpOBaHNe,  TuApaTtanus,  noiauMepusanus.  [IpaBuio |u peakiuu moJuMepu3aliu.
MapxoBHukoBa.Peakiun okucnenust ankeHoBKMnO, (peakiust Barnepa) B | CpaBHuBaThIIpaBuia MapKkoBHHKOBA U 3aiilieBa.
BOJ/IHOM U CEPHOKHUCIION cpejie. VYcraHaBnmuBaTh 3aBHCHUMOCTh MEXJIy CBOWCTBaMH aJKEeHOB M UX
IIpuMeHeHue aKeHOB Ha OCHOBE CBOMCTB. MIPUMEHEHUEM.
. BugeodparmenTs! u ciaiiipl o teme ypoka.ObecipeunBanue 3tuiieHoM | HaGmronaTs, onuceIBaTh U IPOBOJUTh XUMHUUECKUI SKCIIEPUMEHT
OpoMHON  BOIBI W  pacTBOpa  nepMmaHranata  kanus.lopenue
sTuiieHa.B3anMonielicTBUeaTkaHOB U aJIKEHOBC KOHIIEHTPHUPOBAHHOM
CEpHOM KUCIIOTOM.
JI. OOHapy>keHHe B KEpOCHHE HEMPEIEIbHBIX COCTUHEHUI
1 |IIpakTuyeckas Ilomyuenne MeTaHa M STHJIEHA U UCCIICOBAHNE X CBOWCTB CoOronaTh npaBuiia TEXHUKH 0€30MaCHOCTH IIpH padoTe ¢ 1adopaTopHBIM
pabora 2 000pyZOBaHHEM, HarpeBaTeNIbHBIMU npudopamu, XUMHUYECKUMHU
peakTHBaMu. DKOHOMHO M 3KOJIOIMYECKH I'PAMOTHO 00paIaThCsi ¢ HUMH.
HccenenoBars cBOMCTBA OPraHUYECKHUX BELIECTB.
Habmiomate  xumuueckwe sBIGHUS ¥ (QUKCHpOBaTh  Pe3yibTaThl
HabmoaeHui. @opMyIUpPOBaTh BEIBOJIBI HA UX OCHOBE
1 |OcHoBHBIE CrtpoeHue moirMepoB: MOHOMEp, MOJUMED, 3JIEMEHTApHOE 3BEHO, CTeTeHb | OMMCHIBATH PEAKINH MOJINMEPHU3ALINN Y MCTIOIH30BATh MOHATHUS XUMUHU
MOHATHS  XHMMUHU | [TOJIUMEPH3ALINN. BBICOKOMOJIEKYJIAPHBIX COEIMHEHUI: MOHOMEp, IMOJIUMED, IIEMEHTApHOE
BbICOKOMONIEKYJIsIp |JIuHelHEbIe, Ppa3BETBIEHHBIE u ceTJaThle (cmThie) |3B€HO, CTEMEHb MNOJMMEPU3AlUH,  JIMHEHHbIE, pa3BETBIEHHBIE U
HBIX nosuMepbl. CTepeoperyIipHbIE U HECTEPEOPETYIIAPHBIE TTOJIUMEPHI. ceTyarble (CLIIUTHIE), OTUMEPHI,
COETMHEHHH OtHomenne MOJIMMEPOB K HarpeBaHuIo: TEPMOIUTACTUYHBIE | TEPMOIIIACTHYHBIE M TEPMOPEAKTHBHBIE
Y TEPMOPEAKTUBHBIE TIOJTMMEPHI. MIOJINMEPBI, CTEPEOPETYIISIPHBIE U HECTEPEOPETYIISIPHBIE TTOJIMMEPEI.
Ilomumepsl Ha  OCHOBE  OJTWJICHOBBIX  YyIUIeBOAOpPoAoB W ux |KiaccudumnupoBars moimMepsl MO pa3iudHBIM MPU3HAKAM: IO CTPOSHHIO,

MMPOMU3BOAHBIX: ITOJIUITHIICH, ITIOJTUIIPOIMIICH, HOHHTCTpa(bTOpBTI/IIIeH )41

criocobam MNOJYYCHHA M OTHOIICHHUIO K HAIrpCBAHUIO.
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TTOJTMBUHIIXJIOPHU.
JI. OsHakoMjieHHE C KOJUICKITUCH TIOJUMEPOB OCHOBE JTHICHOBBIX
YTJIEBOJOPOIOB

Paznmnyare mommmepr3anyio U MOJMKOHICHCAIIHIO.
XapakTepru3oBaTh NPUMEHEHUE BaXKHEUIIUX MpeICTaBUTEIEH MOJUMEPOB
Ha OCHOBE 3THJICHOBBIX YTIIEBOIOPOIOB M UX MPOU3BOJHBIX.

Ankanuensl:knacc | Kmaccudukanus JMECHOBBIX YTIIEBOIOPOIOB: H30JIMpOBaHHbIe, | ONMUCHIBATh ANKaJUCHBI KaK YIIIEBOJOPOABI C ABYMS JTBOWHBIMHU CBS3SIMU.
npuKanms U | KyMyJIUPOBAaHHBIC U CONMPSDKEHHBIE. [Ipennarate o0uryr0 GopMyny JHMEHOB M Ha3bIBaTh UX B COOTBETCTBHUHU C
CTpOCHHE Homenxknarypa u U30Mepus JUCHOBBIX YIII€BOAOPOIOB | MpaBuiaMu HoMeHkIatypsl [UPAC.
(MeXKITaCCOBAsL,yTIICPOHOTO CKeJIeTa, B3aMMHOTO TIOJIOKCHUS KPaTHbBIX | Pa3muuaTs H30MEPHIO aKaIHeHOB: MEXKIACCOBYIO,
CBSI3€i, TEOMETPUIECKas). VJTIEPOMHOTO CKEeleTa, B3aWMHOTO TIOJOXKEHHSI KPaTHBIX  CBSI3ei,
Crtpoenne conpspKEHHBIXATKATUECHOB. TEOMETPHYECKYIO.
J.BuneodparMeHTsl W claiapl mo TeMe ypoka. Mopenu Mousekys | XapakTepHu30BaTh CTPOSHUE COMPSHKEHHBIXATKaIUCHOB
ANKaJUCHOB C M30JIMPOBAaHHBIMU, KYMYJIHPOBAaHHBIMA M CONPSHKEHHBIMU
JIBOMHBIMH CBS3SIMU
Crioco0b! CrocoOpl  TIONMydYeHHWS  alKagueHoB:  JCTUAPUPOBAaHHE  aiuKkaHOB, | CpaBHHMBAaTh XUMHUYECKHE CBOMCTBA aJKEHOB U aJIKaIUEHOB.
MOTyYeHHUS, peaxius JlebeneBa, meruaporaioreHHPOBAHUEINTAIOT €HAIKAHOB. BrisBisaTs 0COOEHHOCTH peaxiu MOJIMMEPU3ALIAN
CBOIiCcTBa 1 | Du3nvecKre CBOMCTBA TUEHOBBIX YTIIEBOJIOPOIOB. COTIPSKEHHBIXATKATUEHOB.
IIpUMEHEHUE XuMHUUECKUE CBONCTBa JVIEHOBBIX YIJIEBOIOPOOOB: peakuuu | XapakTepu30BaTh pU3HYECKUE M XUMUYECKHE CBOMCTBA THEHOB.
AJIKaIUCHOB. IMPUCOCANHCHHNA, OKHUCICHHUA W IOJUMEPHU3AIUUN — U OCO6CHHOCTI/I X | OnHUCHIBAThH HaXO0XACHUC B IPUPOJAC U IPUMCHCHUEC AJIKAAWUCHOB.
MIPOTEKAHU. JlaBaTb XapakTepUCTUKY TEPIIEHAM U UX IPEICTABUTEISIM
HaxosxneHue B mpupoae U MPUMEHEHUE aJIKaAUEHOB. TepIieHsI.
J.Koarynsus MIIEYHOTO COKa KayqyKOHOCOB (MOJIOYasi, OlyBaHUMKA WIIH
¢ukyca). Jlemonmumepr3anys KaydyKa U I0Ka3aTebCTBO HATMYUS JBOWHBIX
CBsI3CH B MOJICKYJIaX MOHOMEPOB (peakiiuu ¢ OpOMHOM BOJIOHN U pacTBOPOM
KMnO,)
Kayuyku u pe3unsl | Onactomepsl. HatypanbHblil Kaydyk, Kak TMpOAYKT TOJHMEpHU3alHH | XapaKTepru30BaTh Kay4yKH KakK MPOIYKTEI MOJINMEPU3ALIUNA
n3onpena. CuHreTndyeckne Kayuyku:0yragueHoBblii kayuyk (CBK),|conpspkEHHBIXaTKAANEHOB.
JTUBUHUIIOBBINA, N30TIPEHOBKIN, XJIIOPOTIPEHOBEIH, OYTaAMeH-CTUPOIBHBIA. | YCTaHAaBIMBATh  B3aWMOCBS3b  MEXKIY  CTEPEOPETYIAPHOCTHIO U

Bynkanuzanus KaydyKoB: pe3uHbl 1 300HMT.
. O3nakomMienue ¢ kouteknuen «Kaydyku u pe3uHbn»

3JIACTUYHOCTHIO KayUyKOB.
OmnuceiBate mpoOneMy cuHTe3a KaydykoB u ponb C. B.Jlebenea B eé
pelieHun.

Paznuyarh cuHTeTHYECKHE KAYUyKH U UCXOIHBIE MOHOMEDBI.
XapakTepru30BaTh PE3NHY KaK MPOIYKT BYIKAHU3AIMH Kay91yKOB

ATKUHBL: CTpOEHHE | DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI alleTHIICHA. Konkperusuposars Sp-rubpuanzanuio  opoutaneil  Ans  MOJEKYJIbI
MOJIEKYJI, [oMonoruyeckuii  psii ¥ U30MEpusi aIKUHOB (YIJIEPOIHOTO CKEJleTa, | alleTHIIeHa.
u3zoMepus, TIOJIOXKEHHs] TPOWHOM CBSI3H, MEXKKJIaccoBas). HoMeHKIaTypa ajJKHHOB. XapakTepn3oBaTb TOMOJOTMUYECKHH pAJl aQJIKMHOB M HM3MEHEHHE
HOMEHKJIaTypa, CriocoObl MMONYYEeHUs] AKWHOB: MUPONM3 MeTaHa (B TOM 4YHCIE | |(QU3HYECKHX U XUMHUYECKUX CBOHCTB B 3TOM PSIIy.
TOMOJIOTHYECKHI | OKUCIUTENBHBI MHPONM3 MPHUPOJHOTO Trasa), KapOuWaHbld MeTox, |O600mare U yrayonsTh 3HaHHsS OO0 M30MEPUU Ha TpUMEpe H30MEpUHU
psiA, ® CHOCOOBI | IErHIpOraJOTeHUPOBAHUEIUTAJIOTeHAIKAHOB,  B3aMMOJEICTBAE  COJICH | aIKWHOB:  YIJIEPOAHOTO  CKeJleTa, TIOJOKEHHA  TPOMHOH  CBS3W,
MOJTyYEHUS AIleTUICHOBBIX YITIEBOJOPOAOB (ALUETUICHHIOB) C raJIOTEHATIKAHAMHU. MEXKKIIaCCOBOM.

J.BuneodparMenTsl U cnaiiasl o teme ypoka. Ilomyuenue anernnena u3|Ha3biBaTh ankuHbl B COOTBETCTBUM ¢ paBuiiaMu HoMeHKiIaTypsl [UPAC.

kapOuna xanpius. O0bEMHBIE MOJETH aJKMHOB Pa3nnyats roMos10ru 1 H30MEPHI ATTKUHOB.

XapakTepru30BaTh CIIOCOOBI ITOTYUYCHHS aTKHHOB

CBolicTBa 1 | Pu3nyuecKre CBOMCTBA alleTUIIEHOBBIX YTIIEBOIOPOIOB. IlonrBepxiaTh CBOM IMPOTrHO3 XMMHUYECKUX CBOMCTB aJIKHHOB PEAKIUSMU
MIpUMEHEHNE XuMudeckne — cBoWcTBa.  Peakmum — mpucoeanHEHUS(TUAPUPOBAHUE, | IPUCOESTUHEHHS, BBIAEIATh UX OCOOCHHOCTH.
AIKUHOB TaJIOTEHUPOBaHUE, THUAPOTAJIOTeHUPOBAHME,TUApATAIs, TpuMepu3anud |crnonbp30BaTh 3aKOHOMEPHOCTH IPOTEKAaHWS pPEAKIUHd MPHUCOETUHEHHS

arermiieHa). Peaxiust Kyueposa u  ITlpaBuio DnbTekoBa. KucimoTHbie

(npaBuiio DbpTEKOBA).
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CBOICTBa  aiKWHOB.AnETHIEHUAB. OKUCIEHHEe  aJKWHOB:
KMnOs u ropenmue.

Ob6nacTi TpUMEHEeHHs aleTWIeHa Ha OCHOBE ero cBoiicTB. IIpumenenne
romoJioroB anetuwieHna.[lonuMepsl Ha OCHOBE arleTUiIeHa. BUHUIAIICTHIICH.
. Bzanmopeiicteue aleruieHa c OpoMHoI
Bojoii.BzaumopeiictBueanierisiena ¢ pactBopom  KMnOas.Iopenue

arneTriieHa. BuneoparMenTsI v ciiaifiipl Mo TeMe ypoka

pacTBopoM

YcraHaBiIuBaTh B3aUMOCBA3b MEKAY CTPOCHHMEM MOJICKYJIbl alleTHICHAa U
€ro KHCJIOTHBIMU CBOHCTBAMHU.

XapakTepru3oBarb peaxuuu OKHCJICHUS:
B3auMo/eiicTBrUeaneTmiIeHa ¢ pactBopoM KMnOa.
Habnronath 1 onuceIBaTh XUMUYECKUI SKCIIEPUMEHT.
VYcTaHaBnIuBaTh B3aMMOCBS3b MEKAY CBOMCTBAMM alleTWIEHA U €ro
IIPUMEHEHUEM.

XapakTepr3oBaTh 00JIaCTH IPUMEHEHHS TOMOJIOTOB alleTHJICHA.
OnuceIBaTh MOJIMMEPH! HA OCHOBE alleTUJIEHA

ropeHue,

7 |TEMA 4. APOMATUYECKHE YIJIEBOJAOPOAbI
1 |Apensl: crpoenue|llepBrie cBegeHnss 00 apoMaTHUECKUX coelnHeHusX. CTpoeHre MOJIEKYIbl | XapaKTepu30BaTh OCH30J1 Kak MpPEACTaBUTENsS apeHOB M OCOOCHHOCTH
MOJIEKYIL, OcH3ou1a: enuHas T-dNEeKTPOHHAs CHCTEMa, UM apOMaTUYeCKUN CEKCTET. | 3JEKTPOHHOTO CTPOSHHSI MOJIEKYJbI OEH30I1a U MOy TOPHOM CBSI3H.
roMmoJnoruyeckuii | 'omonmoruueckuii psin. M3oMepust B3aMMHOTO paciioyioKeHHs 3amecTuTenNiel | OMichBaTh  M30MEPUI0  B3aUMHOTO  PACIOJIOKEHUS 3aMecTUTeNe B
psia, w3oMepus |B O€H30JbHOM Kojblle. HomeHkmaTypa aperoB. Kcumomsr. OEH30JIbHOM KOJIBIIE.
HOMEHKIIaTypa . BuneodppaHrMeTsl U Claibl MO TEME YpOKa. [TapocrepxkHEeBBIE U |3amHUCHIBATh (POPMYITBI H30MEPOB U TOMOJIOTOB OSH30J1a U HA3bIBATh UX
00BeMHBIE MOJIeNT O€H30J1a U €T0 TOMOJIOTOB
1 |Cmocobst [IpoMbInuieHHBIE  CTIOCOOBI  TIONMy4YeHWs O€H301a W €ro TOMOJIOTOB: |Pa3nmnyare W ONMHUCHIBaTh MPOMBINUICHHBIE U J1a0OpaTOPHBIE CIOCOOBI
MOJYYEHUS apCHOB | apOMaTH3allisl alKaHOB M LUKJIOAIKAHOB, TPUMEpHU3alHs aleTHJICHA | TOJTy4YeHus OeH307a.
(peaxiust 3eTUHCKOTO). OcymiecTBIATh TEPEHOC 3HAHUNA 00 alKWHaX Ha apeHbl Ha TMpUMEpe
JlaGoparopHbie CHOCOOBI TOJYYCHHS] APEHOB: AIKHIMPOBAaHUE OCH30JIa,|peaKiuu 3eTHHCKOTO
MIUPOJIA3 COJIEH apOMATHYECKUX KHCIIOT.
J. BugeodparMeHTsI M CITalIBI IO TEME YpOKa
1 |CsoiicTBa OeH3ona |DPu3nvecKue CBOICTBA apEHOB. XapakTepru3oBaTh PU3NIECKHUE CBOMCTBA OEH30IA.
[TporHo3 peakMOHHON CIOCOOHOCTHAPEHOB. Peakiyu 35eKTpoQHIBHOrOo | Y cTaHABIMBATh B3aUMOCBSI3b MEKAY JICKTPOHHBIM CTPOCHHEM MOJIEKYIIBI
3aMeIleHNs] U UX MEXaHW3M:TaJlOTCHUPOBAaHUE, alKIIUpOBaHUe (peakius|OeH30ia U ero PeaKIMOHHON CIIOCOOHOCTBIO.
Opunens—Kpadrca), HuTpoBanue, cyaTppUpOBaHHUE. [IporHo3upoBaTh TUIBI XUMUYECKUX PEAKLUH, XapaKTepU3yIOIuX OeH301,
Peaxun MIPUCOETMHEHNS : THJPUPOBaHNE, paJvKaIbHOE | 1 KOHKPETH3UPOBATH WX IIPUMEpPaMH.
raJioreHupoBaHue. Peakiym okucieHus. HaGmonmaTe neMOHCTpaIIMOHHBINA SKCIIEPUMEHT U JIeNaTh BBIBOJIBI HA €r0
. PactBopeHne BOEH30J€ pa3IMYHBIXOPTAHWYECKNX U HEOPTaHMYECKUX | OCHOBE
BeliecTB  (Hampumep,cepbl,  Hoja).O3HaKOMJICHHE  CHU3UUESCKUMU
cBoiicTBaMH OeH307a (PacTBOPUMOCTH B BOJIC,IUIOTHOCTh, TEMIIEpaTypa
TUTaBJICHUS] —
BBIJIEP)KMBaHUE 3aNassHHON aMITylibl cOeH30JI0M B OaHe combaoM).l'openne
OeH3o0ma Ha CTEKJISTHHON manodke. OTHOIIeHNEe OeH307a K OPOMHOM BOJIE U
pactBopy KMnQ4.HutpoBanue 6eH301a
1 |CsoiicTBa Tomyon, xak romonor Oenzoia. OCOOEHHOCTH XHMHYECKHX CBOMCTB|OMUCHIBATh (hU3MUYECKHE CBOMCTBA TOMOJIOTOB OEH30IA.
TOMOJIOTOB ankunoeH3010B. OpUeHTAHTHI IEPBOTO B BTOPOTO poJia.B3anMHoe BiausHuE | Y cTaHABIMBATH 3aBUCUMOCTh MEXIy OOKOBOW IEMbI0 U HapyIICHHUEM
OeH3oa. aTOMOB B  MOJIEKyJlaX  alKWiIOSH30J0B Ha TpPUMEpPE  PEaKIWH |3JIEKTPOHHOW IUIOTHOCTH CONPSXKEHHOro 7-o0jaka B MOJIEKyJax
HpI/IMeHeHI/Ie SaMeHIeHI/ISI.PeaKHI/II/I OKHCJICHUA. rOMOJIOroB OeH301a 1o BJIMAHUEM OPHUCHTAHTOB II€PBOT'0 U BTOPOI'0 poaa.
apeHoB [IpumeHeHre apeHOB Ha OCHOBE MX CBOMCTB. XapakTepru3oBaTh B3aUMHOE BIIMSIHUE aTOMOB B MOJICKYJIax alIKWIOEH30JI0B
JA. OrHomenue  Tomyona K  Boje.  PacTBopeHHe — BTOJyoOJie |Ha MPUMEPE PeakUH 3aMELICHNs 1 OKUCICHHUS.
Pa3INYHBIXOPTaHMYECKUX W HEOPraHWYEeCKUX BEIIECTB (HaIpHUMeEp,Cephl, | Y cTaHaBIUBATh B3aMMOCBS3M MEXKIy CBOMCTBaMH TOMOJIOTOB O€H30Ja H
nona).O0eciBeunBaHUETOIY0JIOM pacTBopa KMnNO4 1 OpoMHO# BOIBI 00JaCTAMH WX TIPUMEHEHUS.
Hao6io1aTh ¥ ONIMCHIBATH AEMOHCTPAITMOHHBIN IKCIIEPHMEHT
2 |O6o6mienue v | BeIloTHeHne TECTOBBIX 3a/IaHUil W PElIeHWe 3a/a4 Ha BBIBOJA (OopMyI | BEIIONHATE TECTHI M YIIPaXXHEHUS, peliaTh 3a/1a4d 10 TeMe.
CHCTEMaTH3alsl | yIIeBOAOPOIOB Ppa3IMyHbIX KilaccoB. Pemenue pacuérHbix 3amau  Ha|llpoBoAMTH OLIEHKY COOCTBEHHBIX JIOCTH)KEHHI B YCBOSHUH TEMBI.
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3HAHUH
YTIIEBOOPOIaM

10

OCHOBE CBOWCTB YTJIEBOAOPOIOB pAa3NMYHBIX KIJIACCOB. BrIMOIHEHNE
yOpaXHEeHWH Ha YCTAaHOBJCHHE TE€HETHYECKON CBI3M MEXIy KIaccaMu
YTIIEBOOPOAOB (IIETIOYKK TpeBpamieHuii). [loarotoBka K KOHTPOIBHOM
pabote

KoppektupoBate cBOM 3HaHHS B  COOTBETCTBHH

pe3yabTaTOM

C TUTAHUPYEMBIM

1 |KontponbHas pabota 2 no Temam «lIpenenbHbie yriieBogopoas», «HempenenbHble yraeBogOPOAb», «APEHbBD»
5 |TEMA 5. TIPUPOJHBIE HCTOYHUKH YIJIEBOAOPOAOB
1 |IIpuponnsiii raz u|llpuponneiii Ta3 m ero cocrtaB. IIpomblnnieHHOe wucnoab30BaHue || OMUCHIBATh MPUPOAHBIN Ta3 KaK ECTECTBEHHYIO CMECh YIIIEBOJOPOAOB.
MOy THBIH nepepaboTKa MPUPOJHOTO rasa. Paznuuath npupoAHBIN U MOMYTHBIA HE(TSHBIE Ta3bl.
HE(TSHOM ra3 [lonytHele HedTsHbIE Tra3el U KX nepepaboTka. Ppakiuu MOIMYTHOTO | XapaKTepHU30BaTh COCTAB IMOIYTHHIX HE(PTAHBIX ra30B U UX (QpaKiuu.
HE(TSHOro ra3a: ra3oBblii OCH3UH, IPONAaH-0yTaHOBAsl CMECh U CyXOi ra3. | XapakTepu3oBaThb O0JACTH MPOMBIIIJICHHOIO IMPUMEHEHUS HPUPOAHOTO
J. TazoBas 3axwuranka c¢ npo3pauHblM Kopmycom.llapadun, ero|raza um mnomyTHOro He(QTAHOrO ra3oB M OCHOBHBIC HANpPaBICHHUS HX
pacTBopeHHe B OEH3MHE U NCTIAPEHHE PACTBOPUTEIICH U3 CMECH nepepadoTKH.
HabnromaTh XuMHYECKHN SKCIIEPUMEHT, ONKCHIBATh €T0 U JICJIATh BEIBOBI
1 |Hedts HedTb, Kak TpUpOTHBIA HMCTOYHHMK YIIEBOJOPOAOB, €€ cocTaB U |XapakTepu3oBaTh (pu3nyeckue CBOMCTBA HE(PTH M OUCHIBATH €€ COCTaB.
¢bu3nueckue CBONCTBA. ApPryMeHTHpOBaTh poJb YIIEBOAOPOAOB B MEXIYHapOIHOM
YrneBogopoabl Kak IpeaAMET MEXKIYHapOOHOTO COTPYAHHUYECTBA U |COTPYIHHYECTBE M JKOHOMHMKE PoccuM M HEOOXOIUMOCTH COOJIOAEHUS
Ba)KHEHILAs OTpacib 3KoHOMHKH Poccuu. HOPM 3KOJIOTMYECKOil 0e30macHOCTH NpH TPAaHCIIOPTHPOBKE rasza, HedTu
. Komnexums «HedTs 1 HerenponykTe». BuaeohparMeHTsl, Ha KOTOPHIX | M HEPTEPOAYKTOB
npejcTaBieHa o0bYa HeTH W €€ TpaHCIOpTHpoBKa.BuaeopparMeHTHI
«Hedtsable Qakens», «IKOJOTHYECKHE KaTacTpO(bl, CBS3aHHBIE C
paznuBoM HedTHy. OOpazoBaHue HEPTIHOHN TUIEHKHA HA TTOBEPXHOCTH BOJIBI
1 €€ YCTpaHCHHE
2 | IIpombmmutenHas | Pextudukarms (dbpakmuonHas neperonka). Opaknum HedTH: OSH3UHOBAS, | Y CTaHABINBATh BHYTPHUIIPEAMETHBIE CBS3M MEXAYy HW3y4aeMbIM U
nepepadboTKa JUTPOMHOBAsI, KEPOCHHOBAs, I'a30iliib, Ma3yT. CossipoBble Macia. BazenuH. | M3ydeHHbIM yuyeOHBIM MaTepHajIoM Ha MPUMEPE CIIOCO00B MPOMBILIIICHHON
HeTH IMapapun. Tyapon.  KpekuHr  HeQTENpoayKTOB:  TEPMUYECKHUH,|mepepaboTku HePTH U HEPTEMPOAYKTOB M CIOCOOAMH TIOTYUEHHS ATKaHOB
KaTaJIUTUYECKUH, TUJIPOKPEKUHT. Pudopmumnr. Huknuzanus. | YcraHaBIMBaTh  B3aUMOCBS3b  MEXKIY  (U3UYECKHMMU  CBOHCTBAMHU
Apomaruzanust. [leToHalinoHHas cToHKocTh OeH3uHa. OKTaHOBOE YHCIIO. KOMITOHEHTOB HepTH 1 criocobamu e€ nepepadoTKH.
. Komnexkuus «Hedts u HedTenpoaykTe». BuneodparmeHTs! XapakTepr3oBaTh PEKTUGHUKAIMIO HEPTH, KPEKUHI HEPTEIPOAYKTOB M
«lleperonka HeTm» pudopMUHT.
YcraHaBnIMBaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBOHCTBaMHU
¢bpakuuii He)TH W APYrMMHU HEPTENPOAYKTAMH W HX IMPUMEHCHHEM B
HapOJHOM XO3HCTBE.
Paznuuate TepMUYECKUH, KATAIMTUYECKUNA KPEKUHIY U THIPOKPEKUHT .
ApPryMeHTHpOBaTh 3aBUCHMOCTh JETOHAMOHHOM CTOMKOCTH O€H3WHAa OT
CTPOEHUSI MOJIEKYJI €r0 KOMIIOHEHTOB M NpeAjiaraTb CIocOObI MOBBILICHUS
OKTaHOBOI'O YHCIIa
1 |Kamennsiii yroub. | Haxoxnenue B HIpUPOLE u COCTaB YIIICH: KaMEHHBIH | Y CTaHABINMBATh B3aMMOCBS3b MEXIy OHONOTHEH (KaMEHHOYTOJIbHBIN
IIpombiieHHasT | yroJab.aHTPALNT,0yPHIA YTOIb. TIepUO.T) U XUMHEH (KaMEHHBIN yToJIb U €ro ImepepadoTKa).
nepepadboTKa KokcoBanme u© ero TpPOAYKTH: KOKC, KAaMEHHOYTOJbHas CMOJa,| XapaKTepu30BaTh KOKCOBaHME KAaMEHHOTO YT M €r0 IMPOIYKTHI: KOKC,
KaMEHHOI'O yIiiid.  |HaJCMOJIbHAas BOJa, KOKCOBBIM Ta3. [asudukaunus yris. BoxpsHol ras. | KaMEHHOYToJIbHasi CMoOJia, HAACMOJIbHAsS BOAA, KOKCOBBI ras.
Karanutnueckoe ruiprupoBaHue yrisl. PackpriBaTh 3HadeHHME KOKCa M NPOAYKTOB KOKCOBAaHUSI B HApOJHOM
. Konnexkuus «KaMeHHBIH yroib U POAYKTHI €r0 MepepadoTKu». X03s1iicTBE
BuneodparmenTei«KokcoXuMuaeckoe IPOrU3BOICTBOY
11 |TEMA 6. THAPOKCUWICOAEPKAIIUE OPTAHUYECKHUE BEIHLIECTBA
1 |Couprsr [TIoHsiTHE O CIMpPTaX, HCTOPUs UX M3yueHHs. DYHKIMOHAIbHAS THAPOKCUIbHAsA | OnpenensTh  NPUHAJIEKHOCTh  OPraHMYECKHUX  COEJMHEHMH K
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KJIacCUPUKAIMSI U
CTpOCHHUE

rpynma.

Krnaccugukanus cnvpToB:IIO THITY YIJIEBOJOPOIHOTO pajukaia (TpelesbHbIe,
HempeeNbHbIe, APOMATHYECKHE), TI0 YUCITY THAPOKCHIBHBIX TPYIIT B MOJIEKYJIE
(ofHO- W MHOTOATOMHEBIC),[I0 THUITy YIJIEPOJHOTO aTOMa, CBSI3aHHOTO C
TUIPOKCIIILHOM TPYMIIOH (TIEpBUYHBIC, BTOPHYHBIC, TPETHYHBIC).

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ CITUPTOB.

. lllapocTepkHEBBHIEMOIETTN  MOJEKYJT  OJHOATOMHBIX M MHOTOATOMHBIX
criuproB. Tabmuuer  «Kucnopoacoaeprkamiie OpraHHYecKWe COCOUHEHUS» H
«Kmaccudukanus cuupToB»

onpeAenéHHOMY KIIAaCCy CHUPTOB M UX KOHKPETHOH TpyIIIIe.
XapakTepu30oBaTh IMEKTPOHHOE W MPOCTPAHCTBEHHOE
(O YHKIHOHATHHONW THAPOKCHITHHOU TPYIIIIBL.

CTpoeHUe

T"'omonoruuecknii
pan
aJTKaHOJIOB:U30MEP
us 5

T'omonornueckuit  pan  mpeAeibHBIX  OJAHOATOMHBIX  crupToB.M3oMepus
(monoxeHust PyHKIMOHATLHOW TPYIIIBI, YIJIEPOHOTO CKEJIeTa, MEXKIACCOBas )
Y HOMEHKJIATYPaaIKaHOJOB.

J.BuzneodparMeHThI U CIai bl O TEME YPOKa

XapakTepu3oBaTh TOMOJIOTHYECKUAN DSl alKaHOJOB U BBIBOAUTH HX
o0mryro hopmyiry.

[Tporo3upoBaTh HM30MEpUIO AIKAHOJIOB HAa OCHOBE aHal3a WX
MOJICKYJI U KOHKPETU3UPOBATh MIPUMEPAMH.

HOMEHKIIaTypa 3anuceiBaTh (POPMYIIBI AIKAHOJIOB PA3IUYHOTO CTPOEHUSI M HA3bIBATh
HX B COOTBETCTBHH C ITpaBmiIaMu HoMeHKIaTypel IUPAC

Crioco0st OO0mue crnocoObl TONYYeHUs AIKAHOJIOB: THIpATAlUs AallKeHOB, THAPONN3 | XapaKTepHU30BaTh MPOMBIIIICHHBIE 1 1adopaTopHEIE CIIOCOOBI

IMOJIy4CHUA rajJJor¢HaJJKaHoB, BOCCTaHOBJICHHC Kap6OHI/IJII)HbIX COCHHHGHHﬁ. CHOCO6I:I IMMOJIy4CHUA CIIMPTOB.

CIIUPTOB MOJY4YEeHUS] HEKOTOPHIX aJKaHOJIOB: METHJIOBOTO CIHpTa — peakmnuei | 3HaTh CIocoObl MOMy4YeHUs] Hanboee 3HaYMMBIXIKaHOJIOB

LIEJIOYHOIO0 THAPOJIM3a XJIOPMETaHa W M3 CUHTE3-Ta3a; 3TUJIOBOIO CIUpPTa —
CITUPTOBBIM OPO’KEHUEM TITFOKO3BI U TUApATAINEN dTHIIeHA; MpolaHoia-1

— BOCCTaHOBJICHHEM IIPOIOHOBOTO aNb/IETH/A; POTIAHOIA-2

— TUJPUPOBAHUEM ALETOHA U THMApaTalUeH IPONUICHA.

. BuzieoparMeHThI M ClIalJIbl IO TEME YPOKa

CBoiicTBa cripTOB

®dusnueckue CBOKWCTBA CIUPTOB. BogopoaHast cBsA3b.
[TporHo3 peakuuOHHOW CIMOCOOHOCTH MpEAETBbHBIX OJHOATOMHBIX CIHPTOB H
€ro TOJTBEPXKACHHE NPHU PACCMOTPEHHH XUMHUYECKHUX CBOWCTB CIHPTOB:

KHCJIOTHBIE CBOWCTBA,pEaKINN HYKJI€O(UIBHOTO 3aMeIeHHS c
rajloreHOBOJOPOAAMH, MEKMOJIEKYJISIpHAS u BHYTPHUMOJIEKYJISIpHAsT
geruaparans  (IOJIy4eHHE MOpPOCThIX 3(QUpPOB M AlKEHOB), PEaKLUUH

ACTUAPUPOBAHUA, OKUCIICHUA U 3Tep1/1(’101/11<au1/11/1.

. dusnueckue CBOMCTBA 3TaHoJIa, MporaHoia-1, Oyranona-1. Bzaumopelicteue
HaTpud co cnupTom.B3auMozeiicTBie cuupTa ¢ pacTBOPOM JIUXpOMaTa Kalvs B
cepHoii kucnore. llomyuenue cnoxuoro a¢upa. [lonyyenne sTrneHa u3 3TaHoNA.
CpaBHEHME peaklUii TOPEHUS ITUIIOBOTO U NPONMIOBOIO CIIUPTOB

VYcraHaBIMBaTh B3aMMOCBSI3b MEXAY MEXMOJIEKYJSIPHON BOJIOPOLHOM
CBSI3BIO C (PU3UYECKUM CBOMCTBAMU CITUPTOB.

JenaTb BEIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHUS (PU3MIECKUX CBOICTB
B TOMOJIOTHYECKOM PsITy aKaHOJIOB.

XapakTepu3oBaTh 00IIKE U 0COOCHHbBIE CBOWCTBAAIKAHOJIOB.
OnuchIBaTh MEXaHU3M PEAKLIUH HYKJICO(UIBHOTO 3aMEICHHUS.
YcraHaB/IMBaTh IE€HETUYECKYIO CBSI3b MEXAY TAJIOTCHOAIKAaHAMU U
CIHUpPTaMH, aJIKeHaMU W CIIUPTaMH, THIPOKHCWIBHBIMH M KapOo-
HUJIbHBIMU COEIUHEHUSAMU

VYcTaHaBIMBaTh T€HETHYECKYIO CBSA3b MEXIy TalloT€HOAIKaHaMH U
CIIUpPTaMH, aJKEeHaMH U CIIMPTaMH, THIPOKUCHIBHBIMU
Y KapOOHMIBHBIMH COSAMHEHHUSIMU, YTICBOAAMHU M COUPTAMHU

[Ipumenenue Husiue u Beicine ((KUPHBIC) CITUPTHI. VYcraHaBIMBaTh B3aMMOCBSI3b MEXKJY CBOWCTBAMH CIUPTOB W UX
CIIUPTOB. Cunretnueckue mMotomrue cpencrsa (CMC). [IPUMEHEHUEM.
OtnenpHBIC OO0ylacTH NIPUMEHEHHUS METaHOoJa Ha OCHOBE €ro CBOWCTB. TOKCHYHOCTH | APryMEHTHPOBATh CBOIO YOEKIEHHOCTh B MAaryOHBIX MOCJEICTBUSIX
MPEJICTABUTEITN MeTaHo1a.O0IacT MPUMEHEHHUS 3TUIIOBOTO CIIMPTA HA OCHOBE €T0 CBOMCTB. aJKOTOJIU3Ma
AIIKaHOJIOB ATNKOTOJIM3M KaK COIMAILHOE SIBJICHHE U €ro MPO(HUIaKTHKA.
J. OOHapykeHHE STHIOBOIO CIHPTa B Pa3IMYHBIX IMPOJIYKTaX C IOMOIIbIO
nonodopmHoi mpoOsl. BugeodparMeHTs! ¥ ClIalibl 10 TEME YPOKa
MHoroaromMHbIe ATOMHOCTh CHHUPTOB. I'JMKOAM W riMuepuHbl. M3omepusi, HoMmeHkiaTypa H|KinaccuduiupoBaTh CIIUPTHI MO HPUHIIUIY aTOMHOCTH.
CITUPTBI MOJIyYEHHE MHOTOATOMHBIX CHUPTOB. (OCOOCHHOCTH XHMHYECKHMX CBOHMCTB|[IporHo3upoBaTh BHIbI M30MEPHH IS MHOTOATOMHBIX CIIMPTOB Ha

MHOI'0OaTOMHBIX CHI/IpTOB.Ka‘IeCTBeHHaH pCaKkiusa Ha MHOI'OATOMHBIC CITMPTHI.
OTUJICHTTINKOJb U TJIMOCPHUH, KaK IPEACTABUTCIIM MHOI'OATOMHBIX CIIMPTOB. Hx

OCHOBE COCTaBa MX MOJICKYJ U HA3bIBATh HX.
VYcraHaBauBaTh B3aMMOCBSI3H MCXKAY IIOJYYCHUCM, CBOHCTBAMHM H
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MPUMEHEHHE.

. Bzaumoneiicteue TIUIEpUHA co CBEXEOCAKIEHHBIM
Cu(OH),.Pacio3HaBaHUEBOAHBIX PACTBOPOBIIHUIIEPHHA M 3TaHOIa.OTHOIIICHUE
STUJICHTJIUKOJIS u TJIALEPUHA K BOJIC " OpPraHHYECKUM
pactBopuTenasiM. BueodparMeHTHI B CITal bl IO TEME YPOKa

MIPUMEHEHUEM MHOTOATOMHBIX CITUPTOB: ATHJICHTIIUKOJISA M TIUICPHHA.
Pacmo3naBaTh MHOTOQTOMHBIE CIHUPTHI C ITOMOIMBI0 Ka4eCTBECHHOM
pEeaKIIvH.

HaGmronaTh 1 OnKMCHIBaTh JEMOHCTPAIMOHHBIN SKCIIEPUMEHT

1 |IIpakTuyeckas HccnenoBanue cBOMCTB CIMPTOB CobnronaTh TpaBwia TEXHUKHM O€30MacCHOCTH Tpu  pabore ¢
pabota 3 nabopaTopHeiM  000pyJOBaHHEM, HarpeBaTeJLHBIMH TpUOOpamH,
XUMHYECKHMH pEeaKkTUBaMH. DKOHOMHO W JKOJOTHYECKH TPaMOTHO
o0OpamaThCs ¢ HUMH.
HccnenoBarh cBOWCTBA OPraHUYECKUX BEIIECCTB.
HabGmomaTh XuMUYeCKHe SBICHHS H  (DUKCHPOBATH PE3yJbTaThl
HabaroneHnii. @opMyIHpoBaTh BEIBOABI HA MX OCHOBE
1 |®DenHonsl CocTaB 1 CTpOCHUE MOJIEKYJIBI (PeHOIa. ATOMHOCTH (DEHOJIOB. Paznuyats cniupThl U GEHOIBI, OAHO-, IBYXaTOMHBIE U T.J. ()CHOMBI.
I'oMonornueckuii psia, n3oMepuss 1 HOMEHKIaTypa (heHOIIOB. 3anmchIBaTh UX (POPMYITBI M HA3BIBATH (PEHOIEI.
CrocoOsr  monydeHus: (eHona: W3 KaMEHHOYTONBHOW CMOJIBI, KyMOJBHBIH | XapaKkTepu30BaTh TOMOJOTHYECKUN PSIJT OJHOATOMHEIX ()€HOJIOB.
Croco0, 13 TaJoreHapeHOB U METOAOM IIIEJI0YHOrO TUIaBa. YcraHnaBnuBath TeHETHYECKYIO CBSI3b MEXITy KJIaccaMu
J. BugeodparMeHTHI U CIIAiIBI IO TEME YpOKa HEOPTraHMYECKUX COCAMHEHWH Ha OCHOBE CIIOCOOOB MOJTYYEHUS
(deHoma

1 |CsoiicTBa u | dusnyeckre CBOMCTBA ()eHOJOB. XMMHUYECKHE CBOMCTBAa (heHOJA: KUCIIOTHBIC | XapaKTepu30BaTh XMMHUSCKUE CBOMCTBA (heHOsIa Ha OCHOBE COCTaBa U
IMPUMCHCHUC CBOﬁCTBa, OKHCJICHUC, peakuuun C-)J'IGKTpO(bI/IJ'IbHOFO 3aMCIICHUA | CTPOCHUS €TI0 MOJICKYJIBI 1 B3AUMHOI'O BJIMAHUA aTOMOB B HEH.
(henomor (TanoreHrpoBaHNEe, HUTPOBAHUE ), TOJTUKOHICHCAIIHSL. OnuceiBaTh peakuy 3MEKTPOOUIBPHOTO 3aMelleHus B OCH30JHHOM

KauecTtBennbple peaknnu Ha ¢eHON: ¢ OPOMHONW BOAOH W pacTBOPOM XJIOPH[A|KOIBIIE.

sxemesza(lll). YcraHaBnuBaTh 3aBUCHMOCTh MEXIy NpUMeHeHHeM (eHoma u ero
[Tpumenenue GeHOIOB. CBOICTBaMH.

. PactBopumocts ¢eHosa B Boje TNpuU  OOBIYHOH W MOBBIMICHHOM | HaOmroaaTh U ONMUCHIBATH AEMOHCTPAIIMOHHBIA SKCIICPUMEHT
Temreparypax. BritecHeHne (eHona w3 (deHomATa HATPUS  YrOJBHOM

kucnoroil. KauecTBeHHble peaknuu Ha (peHox: obecrBeUrBaHUe OPOMHON BOJIBI

u ¢ pactBopoM FeCls. O6ecuBeunBanue pacteopa KMnOa.

1 |O0606menue v | BeimonHeHrne TecTOBBIX 3a/laHUi U pelIeHne 3a/1a4 Ha BBIBOJ (DOPMYII CIIUPTOB | BRITTONHATE TECTHI U yIIpaKHEHUS, pENIaTh 3a7a9H 10 TEME.
cucreMarusanus (o1HO- ¥ MHOT0aTOMHBIX) M (heHOJIOB. PerieHne pacuéTHbIX 3a1a4 Ha OCHOBE | [IpOBOIUTH OIICHKY COOCTBEHHBIX IOCTHKCHUN B YCBOCHHH TEMBI.
3HaHUI 0 |CBOMCTB CIUPTOB (OJHO- W MHOTOATOMHBIX) M (eHonoB. BeimonHenne | KoppekTupoBaTh CBOM 3HAaHUS B COOTBETCTBHHM C IIAHUPYEMBIM
cnupTaM U peHoNy |yIpakHEeHW Ha YCTAaHOBJIEHHE TEHETUYECKOW CBS3M MEXIy KIACCaMH | pe3ylibTaToM

VITIEBOIOPONOB M THIPOKCHIICOAEPIKANIUX  OPraHWYEeCKHX  COEIMHEHUH
(1IeTI0YK Y peBpaIeHHN ).
[ToaroToBKa K KOHTPOJBHOH paboTe

1 |KontponrHas pabora 3 mo teme «CriupThl ¥ PEHOIB

7 |TEMA 7. AIBJAEIr'Uibl U KETOHBbI

1 |Aubpgerumsr: Anbaeruibl — KapOOHUJIbHBIC OPraHUYeCKUe COCIUHEHUs. OJeKTpoHHOE | ONKMChIBATh COCTAB U CTPOCHUE MOJICKYJI aJIbJICTU/IOB.

TOMOJIOTHYECKHI | CTpOeHHE KapOOHUIILHON allbJICTHIHOM IPYIIITBL. Paznuyars kapOOHWIBHYIO B aIbAECTHIHYO TPYIIIHL.
paa, HU3OMEpUA U T"omonornuecknii paa aldbACTUa0B, UX U30MEPUA U HOMCHKIIATypa. XapaKTepnzoBaTL TOMOJIOTHYECKHI paa alIbACTruaioB.
HOMEHKIIaTypa J.1lapoctepxHEeBbIe " Crroapra—bpurieda Moienu | [IporHo3upoBaTh H30MEPHIO ANTACTUIOB HA OCHOBE aHAIN3a WX MOJIEKYI U
anpIeru1oB. BugeopparMeHThl u Ciiaiijipl o TeMe ypoKa KOHKPETU3UPOBATH PUMEPAMHU.
3anuceBaTh (HOPMYITBI ABACTHUAOB U JIaBaTh UM HA3BaHUS B COOTBETCTBUHU
¢ mpasmwiamMu HoMeHkiatypel IUPAC
1 |CoocoGsr [TonydeHre anbIeTrHA0B: OKHUCICHHEM YrieBoaopooB(Bakep-npornecc) u| XapaKkTepu30BaTh OCHOBHBIE CITOCOOBI IMMOJYUCHHS albJACTHJIOB.
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MOTyYeHUS COOTBETCTBYIOIIIX CITUPTOB. [omyuenue abJIETU/IOB | Y CTAHABIMBATh T€HETHYECKYIO CBSI3b MEXAY CIUPTaMU W albICTHUIAMH,
abJIETH]IOB TUIpaTanuedatKiHOB, HPOIU30M KapOOHOBBIX KHCIIOT WJIM HX COJIEH, a|yTJIeBOJAOPOAAMH U albIACTHAAMH, AIKHMHAMHU U aJIbJIETHIaMHU.
TaKKe IIETOYHBIM THAPOIN30MINTAIOT €HAIKAHOB. [TpoBOIUTE TA0OPATOPHEIC OMBITEI € COONMIOACHUEM  IPAaBHJI  TEXHUKH
. BugeodparMeHTHI B Claiiibl IO TEME YPOKa. 0€30IacHOCTH U SKOJIOTHYECKH TPAaMOTHOTO OOpalieHus ¢ 000pyA0BaHUEM
JI. [Toryuenune yKCycHOTO albAeruaa OKUCIEHUEM 3TaHoJa U PEaKTHBAMHU.
Habmiomate  xumuueckue sBIGHUS ©  (UKCHpOBaTh  PeE3yibTaThl
HabmoaeHui. @opMyaIUpoBaTh BEIBOJIEI HA UX OCHOBE
2 |CeoticTBa 1 | Pu3nyuecKre CBOMCTBA albJAErUI0B. XapakTepru3oBaTh XUMUYECKUE CBOMCTBA alibJIETHI0OB HA OCHOBE COCTaBa U
MIpUMEHEHNE [IporHo3 peakmoHHOW CTOCOOHOCTH aJIbJIETU/IOB. CTPOEHHS UX MOJIEKYIL.
abJICTH]IOB XWMUYEeCKHe  CBOWCTBA:peaknnyd  MPHCOENWHEHHWs  (IHaHOBOAOPOJa, | [[poBoauTh MabopaTopHBIC OMBITHl € COONMIOJIEHUEM TPABWI  TEXHHUKH
runpocynbduTa HaTpus, peakTuBa | 'pHHBSpa, THAPUPOBAHHUE), PEAKLKH|0OE30MACHOCTH U HKOJOTHYECKH TPAMOTHOTO OOpalleHHus ¢ 000py10BaHHUEM
okHcieHus («cepeOpsHoro 3epkaia» U komiuiekcamu Meau(ll)), peakuuu | peakTHBaMH.
KOHJICHCAIIMH(abI0JbHASL U KPOTOHOBasi, C a30TUCTHIMU OCHOBaHWsMH) |HaOmiomaTh  XUMHuYecKMe sBICHHS W (DUKCHPOBATh  PE3yJIbTaThI
Y TIOJIMKOH/ICHCAIINH, PEAKIINH 3aMEIEHUS 110 (-yTIEPOTHOMY aToMYy. HaOmoieHni. @OPMYITHPOBATh BEIBOJIBI HA MX OCHOBE
. Oxucnenue Oe3ampaeruaa KHUCIIOPOAOM Bo3nyxa.llonyuyenue
(heHoNnpopMaITEIETUIHOTO TTOJIHMEPA.
JI. O3HakomiieHue c ¢dusnuecKuMH CBOMCTBaMHU abJIETHI0B
(ameranpmeru W BOAHBIM  pacTBOp  dopMmanbaeruaa). Peakmus
«cepeOpsinoro  3epkana».Peakuust ¢ ruapokcuaom  meau(ll)  mpm
HarpeBaHUMN
1 |Keronsr: Kerons! kak kKapOOHWIEHBIE COSTMHEHNS. Paznmuyate anpaeruasl 1 N130MEpHBIE UM KETOHBI.
romoniorndeckuii | OcOOEHHOCTH COCTaBa M 3JICKTPOHHOTO CTPOCHHUS UX MOJIEKYIL. XapakTepru30BaTh TOMOJOTHYECKUH Pl KETOHOB.
pan, wusoMepus u|l'omMoioruueckuil psa, U30MepHsi 1 HOMEHKIIATypa KETOHOB. [Iporuno3upoBath BBl H30MEPUHN Ha OCHOBE COCTaBa KETOHOB.
HOMEHKJIaTypa. CriocoObI MOTy4eHUsS] KETOHOB. OnwuceiBaTh  CHOCOOBI  MMONMYYEHUS] KETOHOB M Ha OTOW  OCHOBE
Crioco6br J.BuneodhparMeHTsl U CIaiibl IO TEME ypOoKa yCTaHaBIMBAaTh TEHETHUECKYIO CBS3b MEXAY KilaccaMHh OpTraHHYEeCKUX
MOJTYYCHUS COETMHECHUM.
KETOHOB 3anuceBaTh GOPMYIBI KETOHOB M JIaBaTh UM Ha3BaHHUS B COOTBETCTBHH C
npaBuiamMu HoMeHknarypsl [UPAC.
1 |CsoiicTBa u | Du3ndeckue CBOMCTBA KETOHOB. XapakTepnu3oBaTh (M3MUYECKME W XWMHUYECKHE CBOWCTBA KETOHOB Ha
MIpUMEHEHNE IIporuos peakuoHHONW CIOCOOHOCTH KETOHOB. OCHOBE COCTaBa M CTPOEHUS UX MOJIEKYJ.
KETOHOB XWUMHUECKHE CBOMCTBA: peakuH MPHCOCTUHEHUs (IMaHOBOJO0Poa, |[IpoBoanuTh TabopaTOpHBIC OMBITEL € COOJIONEHHEM TPaBWII  TEXHHUKH
THAPOCYNIb(UTA HATPUS, PEaKTHUBAa [ pHHBApA, TUAPHUPOBAHHUE), PEAKIINH |OE30MaCHOCTH M SKOJOTMUYECKH TPAMOTHOTO OOpalleHus ¢ 000py10BaHuEM
OKHCIICHUS, PEaKI[UH 3aMeIleHHs 110 U PEaKTHBAMHU.
O-YTIEPOAHOMY aTOMY. HaOmomaTte  XxuMuyeckue SIBIGHHWS W (DUKCHpPOBATh  pPE3yNIbTaThI
J.BuzneodparMeHTHI 1 CIalIBI TIO TEME YPOKa. HaOmoieHui. @OpMYIHPOBATh BEIBOJIBI HA UX OCHOBE
JI.OTHO1IEHHE alleToHa K BoJie. AIIETOH KaK OpraHu4eCcKUi pacTBOPUTEIIb
1 |IIpakTuueckas HccnenoBanre CBOWCTB alIbJIETHIOB U KETOHOB CobnroiaTh mpaBuiia TEXHUKHA 0€30MacHOCTH MpH paboTe ¢ 1a00paTopHbIM
pabora 4 o0opynoBaHueM, HarpeBaTeNIbHBIMH npudopamu, XUMHYECKUMHU
peakTBaMu. DKOHOMHO M 9KOJIOTMYECKH IPAMOTHO 00paIaThCsi ¢ HUMH.
HccnenoBars cBOIICTBa OPraHUYECKUX BEIIECTB.
Habmiomate  xumuueckwe SIBIEHUST H  (DUKCUPOBATH  PE3YJIbTaThI
HaOmroaeHui. @OpPMYIMPOBATH BEIBOABI HA MX OCHOBE
13 |TEMA 8. KAPBOHOBBIE KUCJIOTHI U UX MPOU3BOJHBIE
1 |KapbonoBsie IlonsiTre 0 KapOOHOBBIX KHCIOTAX. OnuceIBaTh CTpOCHNE KapOOKCHIIBHOM TPYTIIIHI.
KHCJIOTBI: Knaccudukanus kapOOHOBBIX KHCJOT: IO MpuUpoje yriieBoaopoaHoro | Kiaccuduimpoars kapOOHOBBIE KUCIOTHI MO MPHUPOJE YTIEBOAOPOIHOTO

Knaccmbnxaunﬁ )4

pajvKaga, 10 YHUCIy KapOOKCHUJIBHBIX  TPYMIL  OJEKTPOHHOE W

paaukKalia, 1o 4Yucily Kap6OKCI/IJ'IBHBIX T'PYIIII.
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CTpOEHHE IPOCTPAHCTBEHHOE CTPOEHUEKAPOOKCUILHOM IPyTIIIBL. XapakTepru3oBaTh HaxXOXKAECHHE KapOOHOBBIX KHUCIOT B IPUPOJE M HX
KapOoHOBBIE KHCIIOTHI B IPHPOJIE. OMOJIOTUYECKYIO POIh
. BuneodparMeHTsl U chaiiapl mo Teme ypokxa.lllapocTep kHeBBIEMOICITH
MOJIEKY1 KapOoHOBBIX KuchoT. Tabmuma «Knaccupukanus xapOOHOBBIX
KHCIIOT»
[IpenensHbie I'omonornveckuil psA MpeneNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.|XapaKTepu30BaTh TOMOJOTUYECKUH psi  TpPEeAeibHBIX OJHOOCHOBHBIX
OJIHOOCHOBHBIE N3omepust 1 HOMEHKIATypa. KapOOHOBBIX KHCIIOT.
KapOOHOBEIE J. Dwusndeckne CBOHCTBA MYpPaBBUHOW, YKCYCHOW, MaTbMUTHHOBOW ¥ |YCTaHaBIMBATH 3aBHUCHMOCTh MEXAY HX COCTaBOM U (U3NIECKUMHU
KHCIIOTBI CTEapUHOBOMN KUCJIOT. CBOMCTBaMH.
BuneodpanrMers! u cnaiiipl Mo TeMe ypoka CBsA3bIBaTh MEXMOJIEKYJSIPHYIO BOJOPOIHYK CBs3b C  (DU3MUECKUM
CBOMCTBaMHU KHUCIIOT.
3anmuceBaTh (POPMYIBI MPEAETBHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT
pPa3IMYHOTO CTPOEHUS M Ha3blBaThb MX B COOTBETCTBUHU C IIpaBHJIAMU
HoMeHkIaTypsl [UPAC
Crioco0st [lomyuennst kapOOHOBBIX  KHCJIOT  OKHCIEHHEMAalKaHOB,  aJIKeHOB, | XapaKTepHu30BaTh 00IIKEe M 0COOEHHBIE CIIOCOOBI MOMydeHUsT KapOOHOBBIX
MOJTY4YEHUS NEPBUYHBIX  CIOUPTOB W  @IBJECTHIOB, a TaKKe  TUAPOIU30M |KHCIIOT.
KapOOHOBBIX (TpurajsoreHaJIKaHOB, HUTPUJIOB). YcTaHaBIMBaTh TEHETUYECCKYIO CBSI3b MEXKAY KapOOHOBBIMH KHCIOTaMHU U
KHCJIOT ITony4yeHuss MypaBbUHOM KUCJIOTHI B3aUMOJEHCTBUEM THIPOKCUAA HATPHUS | IPYTUMH KJIACCAMU OPraHUYECKUX COEIMHEHUN
¢ okcugoM yriepona (II), ykcycHOH— kapOOHHIUPOBAHHEM METHJIOBOTO
cnupTa M OpOXXEHHWEM JTaHOoJa, MPOIMOHOBON —KapOOHWIMPOBAHUEM
3TUJICHA.
J. BugeodparMeHThI M CITalIBI IO TEME YPOKa
CaoiicTBa ®dusnveckrie CBOHCTBA KapOOHOBBIX KHCIOT, OOYCIIOBICHHBIE MOJSAPHBIMH | [[pOrHO3MpOBATE XUMUYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT HAa OCHOBE
TIpeIeNbHbIX MaccaMH U BOJIOPOJHBIMH CBA3SIMH. COCTaBa U CTPOEHUS UX MOJIEKYJL.
OJHOOCHOBHBIX [TporHo3 XWMHUYECKHX CBOWCTB KapOOHOBBIX KHCHOT. OOmme cBoiicTBa|lloaTBepKAaTh STH MPOTHO3BI XapaKTEPHUCTUKOW OOMUX M OCOOEHHBIX
KapOOHOBBIX KHCJIOT. CBOWCTB KapOOHOBBIX KHCIIOT.
KHCIJIOT Peakuun no yriaesopoponHomy pagukainy. ObpasoBanue GpyHKIMOHAIBHBIX |[IpoBoanTs abopaTopHbIE OIBITHI € COOMIOAEHUEM NPAaBMII TEXHHUKH
NPOM3BOAHBIX. Peakuus srepudukanmu. 0€30I1aCHOCTH U 3KOJIOTMYECKH TPAMOTHOTO OOpaIieHus ¢ 000pyAOBaHUEM
OO6pa3oBaHue rajJoreHaHTuAPHUIOB, aHTUIPUIOB, AMUIO0B, HUTPHIIOB. U peaKTHBAMHU.
JA. Buaeopparmentsl wu cnaiinet  mo  Teme  ypoka.lomyuenwe |HaOnromaTe — xumudeckue — SBIEHHST W (QUKCHPOBATH  PE3YJbTATHI
YKCYHOM30aMHJIOBOT'O 3upa. HaOo e, DOpPMYIHPOBATh BHIBOJIBI HA MX OCHOBE
JI. O3nakomiieHne ¢ (PU3MYECKHMHU CBOMCTBAMH HEKOTOPBIX TpeAeiIbHBIX
OJTHOOCHOBHBIX KHCJIOT: MYPaBbHHOM, YKCYCHOH, MacisiHoH. OTHoIIeHHe
PasInYHBIX KUCIIOT K Boje.B3aumopericTBie pacTBOpa YKCYCHOM KUCIIOTHI:
—c metamoM (Mg unu Zn);
— ¢ okcugom Metamia (CuO);
— ¢ ruapokcuaom Metamuta (Cu(OH), umu Fe(OH)s)
— ¢ conbio (Na,COs 1 pacTBOpOM MbILIA)
Baxwneiimme MypaBbuHasi M YKCYCHash KHUCIIOTHI, Kak HpeAcCTaBUTENU NpeaeibHbiX |KimaccuduuupoBars kapOOHOBBIE KHCIOTHI MO Pa3IMYHBIM OCHOBAHHSIM.
MIpEJICTaBUTENN OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOTHI. HaspiBaTe mpencraBuTeneid OCHOBHBIX TIpynn KapOOHOBBIX —KHCIIOT,
KapOOHOBBIX [lanbMuTHHOBasE W CTEapUHOBAsl KHUCJIOTHI, KaK IMPEIACTABUTENM BBICIIHNX |3alHMCHIBATh HMX (OPMYJBI, XapaKTepH30BaTb CBOWCTBA, CIIOCOOBI
KHCIIOT u uX | IpeaciabHbIX OAHOOCHOBHBIX Kap6OHOBI)IX KHCIIOT. MOJIYyY€HUA U IPUMCHCHUEC.
IIPUMCHCHUEC AKpI/IJ'IOBaH U METaKpWJIOBasA KHCJIOTHI, KaK IMPEACTaBUTECIIN HECIPECACITbHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT.
OJ'IGI/IHOBaH, JIMHOJICBAA U JIMHOJICHOBAA, KaK MPCACTABUTCIIN
BbICHINX HECTIPCACIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT.
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ben3oitHas u caaumuioBas, KaK
apOMaTHIECKHX KapOOHOBEIX KUCIIOT.
JIByXxocHOBHBIC KapOOHOBBIC KHCIIOTHI HA IPHMEPE TIIABEIICBOM.
[IpumeHeHue 1 3HaYCHNE KAPOOHOBBIX KHCIIOT.

A. Komnexkuuss  opranumdeckux  KUCIOT.OTHOIIEHHE  MPEAETbHBIX

1 HCIPEACIbHBIX KHCJIOT K 6p0MHOI>i BOAC U paCTBOPY II€pMaHIraHaTa KaJaus

MpEaACTaBUTEIIN

Conmu kapOOHOBBIX
KHUCJIOT. MBL1a

[Mony4enue coneil KapOOHOBBIX KUCIOT Ha OCHOBE OOLIMX CBOHCTB KHCIOT:
B3aUMOJICHCTBUEM C AaKTHBHBIMH MeETaJUIaMH, OCHOBHBIMH OKCHIAMH,
OCHOBAHUSIMH WJIX COJISIMU.

[lonmy4enue coneil KapOOHOBBIX KHCIIOT LIETOYHBIM THAPOIM30M CIOKHBIX
3(upoB.

XWUMHUECKHE CBOHCTBAa coJieli KapOOHOBBIX KHUCIOT: THIPOJIU3 TIO
KaTHOHY,pEaKIUK HOHHOTO OOMEHa, MHUPONU3, OJIEKTPOJIU3 BOIHBIX
PacTBOpPOB.

Mpeina. JKECTKOCTB BOJBI M CTIOCOOBI €€ YCTpaHEeHMS.
[Ipumenenue conelr kKapOOHOBBIX KHUCIIOT.

. Tlomydenne w™buta u3  xupa.CpaBHEeHHE
xo3stiictBeHHOro Mbl1a 1 CMC B écTkoi Bojie

MOIOIIIUX  CBOMWCTB

XapakTepru3oBaTh CHOCOOBI MOJMYYEHUS W XMMHUYECKHE CBOWCTBA coOJiei
KapOOHOBBIX KHCIIOT.

OnuceiBaTh MBUTa KaK HATPHUEBBIE M KAJIMEBBIE COMM JKUPHBIX KapOOHOBBIX
KHCIIOT.

XapakTepru30BaTh KECTKOCTh BOJBI U MIpeIaraTh

CHoco0bI €€ yCTpaHEeHuSI.

HaGOmromaTte  XMMHUYECKHE SIBICHHUS W (DUKCHpOBATH
HaOmoieHn. @OpPMyYITHPOBATh BEIBOJIBI HA MX OCHOBE

pe3yiIbTaThl

CroxHble d3QUpHI

CrpoeHre MOJEKYJNl, HOMEHKJIAaTypa W W30MEpHsl CIOXKHBIX 3upoB. Mx
(u3nIecKue CBOMCTRA.

CrocoOsl  TONYYeHHS CIOXKHBIX 3(HUPOB: peaknus OSTEepPUPHUKAINH,
B3aMMOJICHCTBHE CIHMPTOB C AHTHAPUAAMH WM TaJOTeHAHTHUIPHUIAMH

XapakTepru3oBaTh CTpPOEHIE, HOMEHKIIATYPY, H30MEPHUIO CIIOXKHBIX 3PHPOB.
OnuceiBaTh (PU3NYECKUE CBOMCTBA U CHOCOOBI IOJYYECHHUS CIIOKHBIX

3¢ upoB.

IIporHo3upoBaTh ~ XUMHUYECKHME  CBOWCTBA  CIIOKHBIX u

a¢upoB

KHCJIOT  peaknued  IOJMKOHJEHCAllMM Ha  IpUMEpe  IOIY4YEHHS | KOHKPETH3UPOBATH IIPOTHO3 PEAKLUAMU I'MIPOJIN3a U TOPEHUSL.
nojvdTHIeHTepedTanaTa. XWMHUYECKHE CBOHCTBAa CJIOXHBIX OS(QUPOB:|YCTaHABIMBATH, B3aHMMOCBSI3b MEXKIY CBOHCTBAMH M TPUMEHEHHEM
TUAPOIIU3 U TOPEHUE. CIIOKHBIX 3(UPOB.
[IpuMeHeHne CIIOKHBIX S(DHPOB. HaGmiogate  xuMuueckwe sBICHUS W (UKCHPOBATH  Pe3yJIbTaThI
. Komrekuust ciaoxubix 3¢upoB. IllapocrepkHeBble MOIENN MOJIEKYI | HaOmroaeHni. DopMyTupoBaTh BBIBOBI HA HX OCHOBE
CIIOXKHBIX 3(HUPOB M M30OMEPHBIX UM KapOOHOBBIX KucioT. llomydenue
NPUATHO MAaXHYIIETO CI0XKHOTO dupa.
JI. O3HakomiieHue ¢ oOpa3iaMu CIOXKHBIX 3QupoB. OTHOIIEHUE CIOXKHBIX
2QUpOB K BOJIe M OpPraHMYECKHM BellecTBaM (KpacuTelsim).BreiBenenne
YKHPHOTO TIATHA C MOMOIIBIO CJIOKHOTO d(hupa

Bocku 1 kupsI Bocku, mx crpoeHme, cBoWcTBa W KiacCH(UKaIWsA: PAaCTHTENbHbIE M| XapaKTepU30BaTh COCTAB M CTPOSHHE BOCKOB M KUPOB.
KMBOTHBIC. Bronornueckas poss. Ha ocHOoBe cocTaBa mpencKa3blBaTh XUMHYECKHE CBOWCTBA U
JKupbl, UX CTPOSHUE U CBOMCTBA: OMBIJICHHE, TUIPUPOBAHUE PACTUTEIBHBIX | KOHKPETU3UPOBATh MPOTHO3 BAXKHEHIIUMU  pPEaKIUSAMU:  OMBUICHHS,

JKHAPOB.

buonornueckas posib KUPOB

3aMeHa )KMPOB B TEXHUKE HEMHIIIEBBIM ChIPHEM.

J. OTHoOIIEHHE CIMBOYHOTO, IOACOIHEYHOIO, MAIIMHHOTO Macel H
Maprapisa K BOJHbIM pacTBopaM 6poma u KMnOs.

JI. PacTBOpUMOCTE )KMpOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIAX

TUAPUPOBAHUS PACTUTEIIBLHBIX KUPOB.
YcraHaBIMBaTh MEXKIIPEIMETHBIE CBSI3H MEXKY XUMHEH 1 OHOJIOTHEH.
PackpeiBaTh criocoObl 3aMeHBI JKHPOB B TEXHUKE HEMHIIEBBIM CHIPBEM

IIpakTruueckas
pabota 5

HUccnenoBanne cBONUCTB KapOOHOBBIX KUCIIOT U UX MPOU3BOHBIX

CobmogaTh mpaBrila TEXHUKH 0€301MacHOCTH MpH paboTe ¢ 1abopaTOPHBIM
0bopymoBaHUEM, HarpeBaTeJIbHbIMU nmpudopamu, XAMWYECKAMU
pPCaKkTBaMu. DKOHOMHO U DKOJIOTHYECKHU rpaMOTHO O6paHIaTBC$I C HUMHU.
HccnenoBarh cBOWCTBA OPraHUUECKUX BEILIECTB.

Habmronate XxumMudeckue sIBIICHUSI 1 QUKCUPOBATh PE3YNIbTATh
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1 |O6006menue U |BeInosnHeHne TECTOBBIX 3aJaHUM M pELIeHue 3a1ady Ha BbIBOJ (opMyl | BEIIONHATE TECTHI U YIIPaXXHEHUs, pellaTh 3a1a4y 110 TEME.
CHCTeMaTH3allusi | aJbJCTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, CIOXKHBIX 3¢upoB. Pemenne | [IpoBOAUTH OIIEHKY COOCTBEHHBIX TOCTHKEHHUH B YCBOCHUH TEMBI.
3HaHUH IO | pacy€THBIX 3a7a4 Ha OCHOBE CBOWCTB alIbAEIHJIOB, KETOHOB, KapOOHOBBIX | KoppekTupoBate CcBOM 3HaHMA B  COOTBETCTBHU  C IJIAHUPYEMbIM
aNbJeTHIaM, KHCJIOT, CJOKHBIX J(QHUPOB W KUPOB. DBEHIMONHEHWE YyNpakKHEHUH Ha|pe3yJbTaToM
KETOHaM, YCTAHOBJICHHE TEHETUYECKOW CBS3M MEXAY KIACCaMU YIJIEBOJOPOAOB
KapOOHOBBIM Y KHCIIOPOACOIEPKAIIIX OpPTraHUYECKHX COeIMHEHUH (menoyku
KHCIIOTaM, npeBpaiieHnii). [loaroroBka kK KOHTPOJIBHON paboTe
CIOXKHBIM 3Hupam
U JKUpaM
1 | KonrponbHas paboTta 4 mo remMaM «AJbIErupl U KeTOHb», «KapOOHOBBIE KUCIOTHI M UX IPOU3BOIHBICY
10 |[TEMA 9. YIJIEBObI
1 |YrneBogst: CocTtaB MOJIEKYJI YITIEBOJOB U X CTPOCHUE. XapakTepru3oBaTb COCTaB YIJIEBOJIOB U KIAacCHPUUIUPOBATH HX 110
CTpOCHHE u|Knaccuduxanus yrieBoaoB: MOHO-AH-, OJIUTO- U MOJMCAXapHUIbl; KETO3bI U | pa3NUYHbIM NPU3HAKAM: 110 OTHOLICHUIO K THUAPOJIH3Y, IO COJEPIKAHUIO
KJIaccupUKaIus anbJo3bl; TETPO3bl, TMEHTO3bl, TEeKCO3bl. BoccraHaBnMBaoIMEe U |KapOOHWILHON IPYMIIbI, IO YUCITY aTOMOB yIIIEpPOAa.
HEBOCCTAHABIMBAIOIINE YIJIEBOABL. bHojorndeckas pojib YIJIEBOLOB U |3amHMChIBaTh (GOPMYJIBI YIIIEBOIOB U YPaBHEHHS THAPOJIN3a.
3HAa4YECHHUE B KU3HU YEIOBEKa YcTraHaBnIMBaTh MEXIIPEIMETHBIE CBSI3H MEXKIY XUMHEN 1 OMOJIOTHEH.
J. O6pasis! yrieBonos u uzaenuii u3 Hux.llomyuenue caxapara kanbuus u | HaOnronats xuMuueckue siBIeHUs M QUKCUPOBATH PE3yIbTaThI
BBIJICJIEHNE  caxapo3sl M3  pacTBopa caxapata Kanblms. TaOmuna
«Knaccudukanus yrieBoaoB»
1 |Monocaxapuasl. |CTpoeHHE MOJIEKYJl MOHOCAXapUIOB Ha MpHMEpe IJIHMLEPUHOBOrO | XapaKTepH30BaTh ONTHYECKHE HW30MEPbl Kak CIEACTBUE HalU4dus B
[lenTo3s aNbJerua. MOJIEKYJIE MOHOCAaXapHI0B aCCUMETPUYHOI0 aTOMa YIIIEpoa.
Onrtryeckne H30MEpPbl MOHOCAaXapHIOB M HMX OTpaKeHHWe Ha mmcbMe c|Pasnnuats Monocaxapuasl L- u D-psna.
nomouisio popmyn durepa. OTpaxaTh CTPOEHHE MOJIEKYJ]l MOHOCAXapHIOB C IIOMOILBIO0 (opMyn
Pubo3a u nmezokcupmnbosza kak mpenctaButenu D-mento3. Ctpoenue ux|Dwurepa.
MOJIEKYJ U OUOJIOTHYECKAast POITb. Paznuuare pubo3y u  ae30kcupr0O3y TIO COCTaBy, CTPOCHHUIO U
J.BuieodhparMeHThI M CJIaii/Ibl 10 TEME YPOKa OMOJIOTHMYECKOM POIH
2 |Monocaxapuapl. |CTpoeHHE MOJNEKYIIbI U PU3HMYECKHE CBOWCTBA TIIFOKO3BI. XapakTepru3oBaTh ONTUYECKUE W30MEPHI TIIIOKO3bI KaK CIICJCTBUE HATUYUS
I'exco3br Luknuyeckne (OpMBI TIIIOKO3BIM HMX OTPaXEHHE C MOMOLIbI0 (HOpMYJ|B MOJIEKYJIE MOHOCAXapUIOB aCHMMETPUYHOTO aTOMa yriiepoja.
Xeyopca. ['muko3uanslii rugpokcui. a-D-riaroko3a n Paznuuare rexco3sl D-psima mis - u S-rmoko3sl.OTpaxarb CTpOeHHE
f-D-rmokoza. MOJIEKYJI MOHOCAaXapHI0B ¢ ToMoLIbio hopmyr Xeyopca.
TayTomepusi Kak pe3yJibTaT pAaBHOBECHS B PACTBOPE TIFOKO3HI. Pasnuuarh rir0Ko3y U PpyKTO3y 1O COCTaBY, CTPOCHHUIO H OMOJIOTHYECKON
[Mony4enue ritoko3sl. DoTocuHTES. ponu
XUMHYECKHE CBOWCTBA: PEAKIMMU MO AJIbJIETUIHON U 1O TUJIPOKCHIIBHBIM
rpynnaMm. CHOupToBOE, MOJIOYHOKHCIIOE M MAaCJISTHOKHCIOE OpOXKeHHUs
TJIFOKO3BI.
OpyKTo3a Kak u30Mep IoKo3bl. CTPyKTypa U GU3MUECKUE U XMMUYIECKHE
CBOMCTBA.
J. Buneodparmentsl n ciaiifipl Mo Teme ypoka.Peakumst «cepebpsiHOTO
3epKajiay sl TI0K03bl. Peaknnu ¢ pyKCHHCEPHUCTONW KHCIOTOM.
JI. O3HakoMIIeHHE C (PU3NIECKUMH CBOMCTBaMH TIIOKO3EI. B3anmoieiicTere
I0K03bl ¢ ruapokcuaoM Mmenu(ll) mpu kKoMHaTHOM TemmepaType W Hpu
HarpeBaHuu
1 | HAucaxapumbl Crpoenne Monekyn jaucaxapunoB. Caxapoza. Haxoxaenue B mpupoje.| XapakTepu3oBaTh CTPOCHHE MOJEKYJ JHCaXxapuJiOB W  3alKChIBATh

IIpou3BoACTBO caxapo3bl M3 CaxapHOM CBEKIBI. XUMHYECKHE CBOMCTBA
Caxaposbl.
JlakTo3a M ManbTO3a KaK M30MEPHI caxapo3bl. X cBOWCTBA M 3HAUCHHE.

YPaBHEHUS peaKLUil THIPOIU3A.
Pa3nmnyare caxapo3sl, MalbTO3bl M JIAKTO3y IO COCTaBy, CTPOCHHIO H
OMOJIOTMYECKOM POJIH.
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M. OTHOIIIEHIE PaCTBOPOB Caxapo3bl U MalbTo3bI K Tuapokcuay meau(ll).
JI. KuCIIOTHBIN THAPOJIN3 caxapo3bl

OnuceIBaTh MPOMBIIIIIEHHOE IPOU3BOJICTBO CaXapo3bl U3 CaXapHOM CBEKIIBI

1 |Ilonucaxapunsl. CrpoeHue MOJIEKyJ IOJIMCaxapuioB. XapakTepru3oBaTh COCTaB U CTPOEHHE KpaxMala KakK IPOJIYyKTa peakLuu
Kpaxman Kpaxman. CoctaB u cTpoeHHE €ro MOJeKyl. AMWIO3a W aMHJIONEKTHH. | [IOJIMKOHAECHCALUU O-TITIOKO3BI, XMMUYECKUE CBOHCTBa
XUMHUECKHE CBOWCTBA: THIPOJIM3 U KauecTBeHHas peakuus. Haxoxaenue |kpaxmana.OnuckBaTh TEOMETPUIO MTOIMMEPHBIX LETIel Kpaxmana.
B TpUpoOIe, MONyueHHEe KpaxMmajla M ero npuMeHeHue. buonormudeckas|3anuchiBaTh ypaBHEHHE CTYIEHYATOTO THAPOIU3a KpaxMaa.
POJIb Kpaxmara. WnenTnduunposars Kpaxmai ¢ TOMOLIbIO KAYECTBEHHOHN peaKknu
. O3HakomieHne ¢ (QUINIECKUMU CBOWCTBaMU Kpaxmaina.llomydenne
KpaxMaJlbHOTO Kiencrepa.
JI.KauecTBeHHast peakiiyisa Ha Kpaxmai
1 |Henmronosza CrpoeHre MOJIEKY LEJUTIONO03BI. OnwuceBaTh CTPOCHUE MOJMMEPHOHN IETOYKH MOJICKYJIBI LIEJUTIONO03bI, KaKk
CBoiicTBa LEJUTIONO3BI: 00pa30BaHUE CIOKHBIX 3(QUPOB U NPOAYKTOB|MPOAYKTA PEaKHH HOIUKOHICHCAUH [-TIIOKO3bI.
AIKWINPOBAHUSL. XapakTepr3oBaTh XMMHUYECKHE CBOWMCTBA LIEJUIIOJIO3bI, €€ HaXOXKACHUE B
HutpaTtel u ameratsl LEJUIIONO3bI — OCHOBA IOJYYCHHS B3PBIBYATHIX |IPUPOLAE U OMOJIOTHYECKYIO POJIb.
BEILIECTB U HCKYCCTBEHHBIX BOJIOKOH. CpaBHUBaTh KpaxMall ¥ LEJUTIOJIO3Y
Haxoxxnenue B mnpupome u e€ Ouomorndeckass poib.llpumeHenne
LEJITION036I.
. O3znakomieHHue ¢ (PU3MYECKHMMH CBOWCTBaMHU LEJUTIONO3EIL. [lomyyenne
HUTPATOB LIEJUTIONO3BL.
JI.O3HaKOMJICHUE C KOJUIEKIUEN BOJIOKOH
1 |IIpaktrueckas HccnenoBanne CBOWCTB YIIIEBOIOB CobmoaTh paBrila TEXHUKH 0€301MacCHOCTH MIPH paboTe ¢ 1ad0opaTOPHBIM
pabota 6 o0opymoBaHueM, HarpeBaTeIbHBIMH npudopamu, XUMHYECKUMHU
peakTHBaMu. JKOHOMHO M 9KOJIOTMYECKH TPAMOTHO 00paIaThCcsi ¢ HUMH.
HccenenoBars cBOMCTBA OPraHUYECKHUX BELIECTB.
HabmronaTe XxumMudeckue sIBICHUSI U QPUKCHPOBATh PE3YIbTAThI
1 |O6o6menue v | BeiloHeHHe TECTOBBIX 3a/JlaHUM M pPELIeHHe 3a1ad Ha BBIBOJ (opMyl | BEINONMHATE TECTHI U yIIPaXXHEHUs, pelIaTh 3a1a41 110 TEME.
cucTeMaruhszanus | yrieBonoB. Perienue pacu€THBIX 3aZad Ha OCHOBE CBOMCTB YriieBoJOB. |IIpoBoauTh OLIEHKY COOCTBEHHBIX TOCTH)KEHHH B YCBOCHUH TEMBI.
3HaHUH 1o | BeimonHeHne ynpakHeHHH Ha YCTaHOBJICHHE I'€HETHUYECKOH CBsi3U Mexnay |KoppekTtupoBatb cBoM 3HaHMA B COOTBETCTBHU  C IJIAHUPYEMBIM
yrieBojaam KJIacCaMH YTJIEBOJIOB M KHCIOPOJICOIEPKAIINX OPraHUIECKUX COSINHEHNH | pe3yIbTaToM
(uiennouku npespaitennii). [ToaroroBka K KOHTPOJILHOM padoTe
1 | KontponbHas paboTta 5 1o TeMe «YTIEBOIBDY
14 | TEMA 10. ASBOTCOIEPKAIIUE OPTAHUYECKHUE COEJUHEHNWSA
1 |AmwuHsbl [MonsiTre 06 amuHax. Kimaccudukaiius aMuHOB: TI0 YHCITY YTIIEBOJAOPOIHBIX | XapaKTepH30BaTh CTPOCHHUE, KiacCU(PUKAIINIO, U30MEPUIO U HOMEHKIIATYPY
KiIaccupuKanys, |paaudkanoB (IIEpPBUYHBIC, BTOPUYHBIC, TPETHYHbIE) M MO HUX HNpUpoAe|aIn(paTHIECKUX U apOMaTHUECKIX aMHUHOB.
CTpOCHHUE, (amudartnyeckue, apoMaTHIECKUE U )KUPHO-aPOMATUUECKUE). OnuchIBaTh TOMOJIOTHUECKHUE PSIIBl  aU(PaTHIECKUX M apOMaTHYECKHX
U30MepHUs 1 | DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ AMHHOB. AMHHOB.
HOMEHKJIaTypa lomonoruyeckuid  psin, w30Mepusi W HOMEHKIATypa NpeAesbHBIX |Paznnyarte TroMolorm W H30Mepbl anudaTHUYecKMX W apoOMaTHYeCKUX
annpaTHYeCKX aMUHOB. AMHHOB
lomonoruyeckuid psii, W30OMEpHUsT W HOMEHKJIATYypa apOMaTHYECKHX
aMHHOB.
J.BuneodhparMeHTs U CIaiiibl 110 TEME YPOKa.
JI. I3roToBneHNe IIapOCTEPKHEBBIX MOJENEH MOJIEKyl H30MEPHBIX
aAMHHOB
1 |Crocobbl CrocoObl  monydeHus:  anudaTHUYECKUX aMHHOB:  B3aMMOJICHCTBHEM | XapaKTepHu30BaTh CIIOCOOBI MOJYUYCHHS apOMATHUYECKUX M aTu(paTHYSCKUX
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IMOJIYy4CHUA aMHUHOB

aMMHaKa CO CHOUPTAMHM, B3aUMOJCHCTBUEM TaJIOCHAJIKAHOB C aMMHUAKOM,
B3aUMOJICUCTBHEM COJIEH AIKMJIAMMOHUS CO IENOYaMU

Crioco0s1 TTOJTYICHHS apOMaTHIECKHUX aMUHOB:
BOCCTAaHOBJICHHEMAPOMATUYECKUX HUTPOCOCAUMHEHUH (peakuus 3WUHUHA),
B3aUMOJICHCTBUEM apOMATHUECKUX aMUHOB C TaJCHAIKAHAMHU.
J.BuieodhparMeHThI ¥ CIaiIbI IO TEME YPOKa

aMHUHOB.

PackpeiBaTh poiib JHUYHOCTH B HMCTOPUU XHMHH Ha IPUMEPE PEaKIMU
3uHnHA.

YcTaHaBIMBaTh TCHETUYECKYIO B3aMMOCBSI3b MKy aJTKaHAMH H aMUHAMH,
CIIUPTAMU M aMUHAMU, HUTPOCOSAMHECHUSIMU U aMUHAMH

CaoiicTBa u | IIporuo3 peakunoHHOM crIOCOOGHOCTH aMUHOB Ha OCHOBE UX 2/1eKTpoHHOro |Ha ocHOBe cocTaBa M CTpOeHMs MOJIEKYJ aMHHOB IPOIHO3HPOBAaTh HX
MIpUMEHEHNE CTPOCHUSL. OCHOBHBIEC CBOWMCTBA M MOATBEPIKIATh MPOTHO3 YPABHEHUSAMH XUMHUYECKIX
aMHUHOB XuMHYECKHE CBOMCTBAa aMHHOB, KaK OpraHMYECKHWX OCHOBaHUM.Peakiuu |peakiuii.
ANEKTPOPHUIFHOTO  3aMemIeHHs] apOMaTHYecKMX aMuHOB, Peakumu|YcTaHaBIWBaTh B3aUMOCBS3M MEXIy CBOMCTBaMH ¥ OOJacTsIMH
OKHCIIeHHs, alkuiupoBanus.O0pazoBanue aMuaoB. B3ammoneiicTBue | IpUMEHEHHSI aMHUHOB.
aMUHOB C a30THCTOM KUCIIOTOM. PackpeiBaTh posb apoMaTHUECKUX aMMHOB B IIPOU3BOJICTBE KpacuTesnen
IIpuMeHeHue aMHHOB Ha OCHOBE CBOMCTB.
J.®u3nyeckue cBoiictBa aHwiImHA.OTHOIIEHWE O€H30Jla U aHHIIHMHA
KOpOMHOA Boze.KoieKkuussaHUITMHOBBIX Kpacureneil.I'opeHue
MeTuiamMuHa.B3aumoneicTBueMeTniIaMuHia M QHWIMHA C  BOJOM U
KI/ICHOTaMI/I.OKpaHIHBaHHCTKaHeﬁ AHWJIIMHOBBIMU KPACHUTCIIIMU
Awmunokucnotel:  |[lonsitue 06 amuHOKMCHOTax.CTpoeHHE MOJIEKYl H HOMEHKIJIATypa| XapaKTepu3oBaTh CTPOSHHE, KIacCH(DUKAIIUIO, U30MEPHIO U HOMECHKIIATYPY

CTPOCHUE MOJIEKYIL,
KIIACCHU(UKAIIS |

AMHUHOKHCJIIOT.
CnocoObl IMOJIY4YEHH aMUHOKHCIIOT: TUAPOJIN3 66J'IKOB, CHHTC3 Ha OCHOBC

AMHWHOKHMCJIOT.
OmnuChIBaTh CIIOCOOBI TMOJIYyYE€HHU aMUHOKHUCIIOT.

MOJTy4eHHUE rajJlOreHONPOU3BOAHBIX KapOOHOBBIX KHUCJOT, LMAHTUAPHUHHBIA CHHTE3,|PacKkphiBaTh pojib aMHUHOKUCIIOT B OOMEHE BELIECTB B KUBBIX OpraHU3Max.
OMOTEXHOJIOTHYECKHil crocol. YcTaHaBIuBaTh TEeHETUYECKYIO B3alMOCBS3b
JA.Tunponns 6e1KOB ¢ MOMOIIBIO TIETICHHA MEXIY KaOOHOBBIMHU KHCJIOTAMU M aMUHOKUCIIOTAMH.
Ha ocHoBe anHasm3a cocTaBa aMHHOKHCIOT IIPOrHO3UPOBATH HX
am(pOoTepHbIC CBOWCTBA
CsaoiicTBa u | Dusndeckue cBOMCTBA AMUHOKUCIIOT. Ha ocHoBe cocraBa M CTpOEHUS MOJIEKYJ aMHUHOKHUCIOT IIPOrHO3UPOBATH
MIPUMEHEHUE AMHUHOKUCIIOTBI ~ Kak  aM(OTepHble  OpraHMYecKHe  COEAWHEHHMs: |MX amQoTepHble CBOWCTBAa W MOATBEP)KIAThH NPOTHO3 YpPaBHEHUSIMH
aMUHOKHCIIOT B3aUMOJICHCTBUE C KHCJIOTaMU M IIEJIO4aMH, 0Opa3oBaHHE OHUIIOISAPHOTO|XUMHUYECKHX PEaKIHH.
WOHA. PackpriBath poib MEXMOJEKYIISIPHON
Peakiuu srepudukanuy 1 KOHACHCAIIHH. JeTuIpaTalii MOJIEKYJI aMHHOKHUCIIOT B 00pa30BaHUM OEIKOBBIX MOJIEKYIT
IlenTunHas CBA3b U MOJIHUIENTHIBI. Y IIOJIyYE€HHUH NENTHU/IOB.
KauecTBeHHblE peakuMd Ha AaMHUHOKMCIOTBHI: HUHWTHAPWUHOBAas U |YCTaHAaBIMBAaTh B3aWMOCBSI3b MEXJIy CBONCTBAMM U IpHUMEHEHHEM
KCaHTOIPOTEHHOBAHHS. AMUHOKHCIIOT U MENTUI0B.
IIpumeHeHne aMUHOKHUCIIOT ¥ OMOJIOTHYeCcKasi poJib MENTHIOB. OOHapy>KuBaTh AaMUHOKHUCIIOTHI C TIOMOIIBI0 HUHTUAPUHA
. O6HapyxeHue GyHKIHMOHATBHBIX IPYIIN B MOJIEKYJIaX aMUHOKHCIIOT (Ha
npumMepe rimuurHa). OOHapyKEHHEeaMUHOKHUCIIOT ¢ TOMOIIBIO HUHTHIPHUHA.
JI.M3roToBiieHNE MOJI€JIeN MPOCTEHIIMXIIETITHI0B
Bbenku CTpyKTypbl MOJEKyn O€IIKOB: TepBUYHAs, BTOPWUYHAS, TPETHYHAs, | XapaKTepH30BaTh MOJUMEPHYIO NPUPOAY OEIKOB W CTPYKTYphl UX
YETBEPTUYHAS. MOJIEKYIL.
CuHTe3 OenKoB. OnuceiBaTh PU3MYECKHE U XUMUYECKHE CBOMCTBA OENKOB.
CBoiicTBa O€NKOB: AeHATypalys, THAPOIN3, KAUeCTBEHHBIC PEaKIH. PacniozHaBaTh O€nKM ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIHH.
buonornueckue pyHKINM OEIKOB. Ha ocHOoBe MexXnpeaMeTHBIX CBsi3ed C OHOJOTHEH pPacKphIBaTh

. PactBopeHnue u OCaXJEeHNE OeNKoB.
OenkoB.KauecTBEeHHBIE peakiny Ha OEIIKH.
JI. PactBopeHue OenkoB B Boje M WX Koarymsanus.OOHapyxeHue Oenka B

KYPUHOM SIH1Ie U MOJIOKE

Jenarypauust

OMOJIOTHUYECKYIO POJIH OEITKOB B KUBBIX OpPTaHU3MaxX
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1 |IIpakTudeckas AMuHBL. AMUHOKHCIOTHL. benku Colronath paBmiIa TEXHUKH O€30IIaCHOCTH TIPH paboTe ¢ J1abopaTOpPHBIM
pabora 7 o0opymoBaHHUEM, HarpeBaTeIbHBIMH npudopamu, XUMHYECKUMHU
peakTUBaMK. DKOHOMHO H 3KOJOTHYECKH I'PAMOTHO 00pamarhesi C HUMH.
HccnenoBats cBOICTBa OpraHUYECKUX BEIIECTB.
HabmronaTs XxumMudeckue sIBIICHUS 1 PUKCHPOBATh PE3YINbTaThL
1 |HyxnenHoBbIe [TonsiTre 00 a30THUCTHIX OCHOBAHHUSIX. OnwuceiBaTh CTPOGHUE M CTPYKTYPbl MOJEKYJ HYKJIECHHOBBIX KHCIIOT.
KHCJIOTBI Hyxneunossie kucnotsr: PHK u IHK. Hykneotuas! 1 ux cocras. HaspiBaThk cocTaBHBIC YaCTH HYKJICOTHIOB U KIACCH()UIIMPOBATH HX.
CpaBaenne JIHK wmw PHK uw ux pons B mepemaum HacneacTBeHHBIX | CpaBHuBaTh PHK n JIHK.
MIPU3HAKOB OPTaHU3MOB U OMOCHHTE3€e OelKa. XapakTepru30BaTh POIb HYKJIEMHOBBIX KHCJIOT B Tiepe/iade HacIeICTBEHHBIX
J. Monemn ITHK u paznuaneix BumgoB PHK.OOpa3isl mpogyKTOB MUTaHHS | CBOWCTB OPTaHU3MOB
U3 TPAaHCTEHHBIX (POPM paCTEHUl U )KUBOTHBIX; JIEKApCTB M MpEnapaTos,
M3TOTOBJICHHBIX C TIOMOIIBIO TeHHOW MHXCHEPUU
1 |O6o6menue 1 | BeiloTHeHWe TECTOBBIX 3aJlaHUil M pPelIeHWe 3aJad Ha BbIBOA (OopMyI | BEINONMHATE TECTHI U yIIpaXHEHUS, pelaTh 3a1a4u 10 TeMe.
CHUCTeMAaTH3alus  |a30TCOAEpPKAIUX OpraHNYecKuX coennHeHui. Pemenne pacu€rHpix 3amad | [IpoBoaUTh OIIEHKY COOCTBEHHBIX JOCTHKEHUH B YCBOCHHH TEMBI.
3HaHUU T10 | Ha OCHOBE CBOWCTB aMHUHOB W aMUHOKHCIIOT. BrimonHeHne ynpaxkaennii Ha| KoppekTupoBaTh CBOM 3HAHHA B  COOTBETCTBUU  C IUTAHUPYEMBIM
a30TCOJEpXKAIIUM |YCTAaHOBJICHWE TEHETHYECKOW CBS3M MEXAYy KJIacCaMHd OpPTaHHYECKUX |pe3yIbTaToM
OPraHUYECKUM coeuHeHU (uemnouku mpeBpamieHuii). IloaroToBka K KOHTPOJIBHOU
COCJIMHEHUSIM pabote
1 | KontpoabHas padoTa 6 10 TeMe «A30TCOIePKaIIMe OPraHUICCKUE COSTUHEHUS
1 |IIpakTuyeckas Wnentudukanus opraHn4ecKux CoeAMHEHAN CobnroaTh mpaBuiia TEXHUKH 0€30MAaCHOCTH MpH padoTe ¢ 1adopaTopHBIM
pabota 8 o0opymoBaHUEM, HarpeBaTeIbHBIMH npudopamu, XUMHYECKUMHU
peakTuBaMu. DKOHOMHO M 9KOJIOTHYECKH TPAMOTHO 00paImaThCs ¢ HUMHU.
HccnenoBath cBOMCTBA OPraHUYECKUX BEIIECTB.
Ha0uro1aTh XUMUYECKHE SBJICHUS U (DUKCUPOBAThH PE3YJIbTAThI
2 |O000IIeH e 3HAHMIA M0 KYPCY OPraHU4YeCKOH XUMUHU
1 |HToroBasi KOHTpOJIbHAs Pa0OTa IO KYpCYy OPraHUYeCKON XUMHHU
4 |IloBTOpEeHHUE
10 |Hroro
2
Oo0mas xumus. 11 kiace
Ko | Tema ypoka HN3yyaemble BONPOCHI Buapl gesiTe 1bHOCTH 00y4aI0IIUXCS
J'[_
BO
4.
10 | TEMA 1.CTPOEHUE ATOMA. NIEPUOJUYECKHWHU 3AKOHU NEPUOJNYECKASA CUCTEMA XUMHWYECKHUX 9JIEMEHTOB /1. U. MEHJEJEEBA
1 Crpoenue CrnoxHoe crpoeHne aroma. Jloka3aTenmbCcTBa OTOTrO: KATONHBIE ¥ | APTYMEHTHPOBaTh CJIOXHOE CTPOCHHE aTOMa U COCTOSTEIhHOCTh
aToma peHTreHoBckue Jiyud, (oTtodddexT, paguoakTUBHOCTh. OTKPBITHE | Pa3IHMYHBIX MOJEICH, OTPaKalOUIUX 3TO CTPOCHHE.
3JIEMEHTAPHBIX YaCTHL: HJIEKTPOHA U HYKJIOHOB (IIPOTOHOB M HEUTPOHOB). | PopmynmpoBaTh noctynarsl bopa.
Mogenu Tomcona, Pezepdopna, bopa. [Toctynater bopa. Ctpoenune atoma | XapaKkTepru3oBaTh KOPITYCKYJISIPHO-BOJIHOBOU Jlyajau3m YaCTHIl
B CBE€TC KBAHTOBO-MEXaHNYCCKUX HpeHCTaBHeHHﬁ. MHKpOMHpa
J. ®orosdpdexr. Kartomneie yuu (3IEKTPOHHO-Ty4eBbIE TpPyOKH).
Buneopparmentsl u cnaiiapl no Tteme ypoka.lloptperst TomcoHa,
Pesepdopnaa, bopa
1 Crpoenue Hykionsl (npoToHbl M HEWTpoHBI),HYKIHAbL. IloHsitne 06 wm3o0apax | XapakTepH3oBaTh COCTaB aTOMHOrO siipa. PasmuuaTb HYKJIOHBI U
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aTOMHOTO SJIpa.

Y M30TONAaX. SlAepHbIe peakunu 1 UX YPaBHEHUSI.

HYKJIHJIBL, ©300apbl M H30TOIIBI

H3oTomnbl. . BuneodparmMeHnTsl u ciaiasl o teme ypoka.lloptpersr MBanenko u | @opMymupoBaTh COBPEMEHHOE OIPEICIICHHE TOHATHS «XHUMHYSCKHI
Snepubie Tanona 3JIEMEHT.

peaKIu 3anuceiBaTh YpaBHEHUS SIACPHBIX PEaKIUi

CocrosiHue KopnyckynsipHO-BOTHOBOU Tyaiu3M 3JIEKTPOHA. OnuchIBaTh COCTOSIHUE DJIEKTPOHA B aTOME.

DJICKTPOHOB B
aToMC€.

[ToHsTHE 2MEKTPOHHOMOPOUTAIIN H BIIEKTPOHHOTO 00JIaKa.

S-, p-, d- u f-op6buranu. Kantossie 4ncia.

CrpoeHue 3JIeKTPOHHONW 000JI0YKH aToMa.

. BuneopparmMeHTsl u ciaiigel mo TeMme ypoka.Momenmn opOuTaneit
pasTuIHON HOPMBI

Paznmuyare MOHATHS «OPOUTAIIBY U «AIEKTPOHHOE 00JIAKOY.
Knaccudunupopars opOUTa N U OMUCHIBATH UX.

YcTraHaBIMBaTh B3aUMOCBSI3M MEXKTy KBAHTOBBIMHU YHCIIAMHU U CTPOCHHEM
AJICKTPOHHON 00OJIOYKH aTOMa.

OCyIIeCTBIISATh BHYTPHUIIPEAMETHBIC CBS3U C KyPCOM OCHOBHOM IIKOJBI H
KYPCOM OPTaHMYECKON XMMHH

DNEeKTPOHHbBIC [Nopsinok 3amonHeHUs 3JEKTPOHAME aTOMHBIXOpOUTalicii B COOTBETCTBUY | OMUCHIBATH CTPOCHHUE DIICKTPOHHBIX 000JI0UYEK aTOMOB.
KOH(QUTYpalluK | ¢ MPUHIIMIIOM MUHMMyMa 3Hepruw, 3amnpetoM [laymu, mnpaBuinoMXyHna, | 3aMUCHIBATh AIEKTPOHHBIC W 3JICKTPOHHO-TpadudYecKre GopMysIbl aTOMOB
aTOMOB npaBuiIoMKITIeuKOBCKOTO. XUMHAYECKHUX DIIEMEHTOB.
DneKTpoHHBIE (OPMYITBI AaTOMOB U HOHOB.
J. CrekTpbl TOIJOIIEHHUST W MCIYCKAHUS COCAMHEHHM XUMHYECKUX
3JIEMEHTOB (C MOMOIIBIO CIIEKTPOCKOIIA)
CTpOCHI/Ie HpCZ[HOCI)UIKI/I OTKprTI/Iﬂ: pa6OTBI HpeIHHeCTBeHHI/IKOB, peIHeHI/IH OHI/ICBIBaTb HpeILHOCI)IJIKI/I OTKpI:ITHSlHCpI/IOI[I/I‘ICCKOFO 3aKOHa.
aromMma U | MEeXIYHApOIHOTO Che3lla XUMUKOB B T Kapicpys, TMYHOCTHBIE KauecTBa | ApryMeHTupoBath posb juuHoctd JI. WM. MengeneeBa B OTKPBITHH
nepuonnueckui | 1. . Menneneena. IIEPUOINYECKOTO 3aKOHA.
3aK0H OTKpBITHE TIEPHOAMYECKOTO 3akoHa. MenmeneeBckas (opmynupoBka | DopMymupoBaTh MEPHOANIECKUI 3aKOH B COOTBETCTBHH C BO33PEHUSIMHU

. U. Mennenee
Ba

MIEPUOAMYECKOTO 3aKOHA. B3anMOCBS3b EpHOINIECKOTO 3aKOHA H TEOPUH
ctpoenust aroma.CoBpeMeHHas (OpMYyITUPOBKA MIEPUOINIECKOTO 3aKOHA.
. IToptpetribepuenuyca, Jebepeiinepa, Heronensca,
Menneneepa.Pasnnunple BapuaHThl TaOJUI] TEPUOIUYCCKON CHCTEMBI
xummudeckux snemenToB/l. 1. Menneneena

. V1. MenaeneeBa 1 COBPEMEHHBIMU NPEACTABICHUSIMU

Crpoenue

aToma U
NePUOIUIECKast
cucremMa

. . Mennenee
Ba.

B3auMOCBSI3p MEPUOIUYECKOTO 3aKOHA M MEPUOAUYECKOM CHCTEMBI.
[lepuonuueckas cuctema U cTpoeHHe aroma. DU3NYECKHM CMBICIT
CHUMBOJIMKHU MEPUOJUYECKON CUCTEMBI.

J.BusneodparMeHThI ¥ CIaii/Ibl 10 TEME YPOKa

PackpeiBath hrzndecknii CMbICT HOPSIAKOBOIO HOMEpa 3JeMEHTa, HoMepa
MEpUOa U TPYIIIbIL.

OOBACHATH NEPUOANYECKOE U3MEHEHNE CBOMCTB XUMHUECKUX 3JIEMEHTOB
0COOEHHOCTSAMH CTPOSHHS MX aTOMOB

ITomoxxenus
SJIEMEHTA B
MEPUOIUYECKON
CUCTEME U €r0
CBOMCTBA.
3HaueHune
TIePUOTUIECKOT
0 3aKOHa

H3meHeHne CBOWCTB DJIEMEHTOB B IEpUOJaX W Tpymnmnax, Kak (QyHKIus
cTpoeHusi ux aromoB. lloHsTHE 00 3HEprHMM MOHM3ALMH M CPOJCTBA K
JJIEKTPOHY.

IleppogMYHOCTE WX W3MEHEHUS METAUIMYECKUX M HEMETAIUIMYECKUX
CBOWCTB DJIEMEHTOB B TPyIIax W MNepuojax, Kak (yHKIHS CTpOoeHHs
JIEKTPOHHBIX 000JI0YEK aTOMOB.

3HaueHNe MePHOANYECKOTO 3aKOHA U TIEPHOTUIECKON CHCTEMBI.

J. OOpa3ubl OpOCTHIX BEIIECTB, OKCHAOB W THIPOKCHIIOB 3JIEMEHTOB
TPETHETO MEPHO/A U IEMOHCTPALINS UX CBOMCTB

VYcranaBauBaTh NEPpUOJUIHOCTD HN3MCHCHUS paanycoB aTOMOB,
QJICKTPOOTPHULATCIIBHOCTH 3JICMCHTOB, UX DHCPIruu MOHU3AIIMN U SHEPIrUn
CpoACTBa K JJICKTPOHY B 3aBUCUMOCTHU

OT TOJIO’KEHUS DJIEMEHTOB B IIEPUOTUIECKON CHCTEME.

OnuceiBaTh CBOWMCTBA DJIEMEHTOB M OOPa30BaHHBIX MMM BEIIECTB Ha
OCHOBAHHHY HX TOJIOKCHHSI B IIEPUOINIECKON CHCTEME.

XapakTepru3oBaTh 3HAYCHUE TMEPHUOJAMUECKOTO 3aKOHA U MEPHOIUICCKOM
CUCTEMBI

O00011IeHE U

BrinmonHeHne  TECTOBBIX Ba,Z[aHI/Iﬁ Ha 3HAaHUC CTPOCHUA  aTOMa

BrimonHaTh TECTHI M YHOpaXKHCHUA, pCHIaTh 3aa4v U YHOPAXHCHUSA 110

CHUCTEMAaTH3alus | 1 3aKOHOMEPHOCTH M3MEHEHHs CBOICTB AJIEMEHTOB M 00pa30BaHHBIX UMH | TEME.

3HAHUHN 0 TeME | BEUIECTB B 3aBUCHMOCTH OT ITOJIOKEHUS B IEPHOIUIECKON CHCTEME. [IpoBoaANTH OLIEHKY COOCTBEHHBIX JOCTIKEHUI B YCBOCHUH TEMBI.
«Ctpoenue IToaroroBka K KOHTPOJIBbHOM pabore KoppektupoBare cBOM 3HaHMS B COOTBETCTBHH C IUTAHHUPYEMBIM
aToMma. pe3yJIbTaTOM

31




ITepuoauueckuit

3aKOH "
nepuoanvdcCKas
cucrema
XHUMHUYCCKHUX
3JICMCHTOB

. U. Mennenee
Ba»

1 KonTpoarsHas padota 1 no teme «Ctpoenne atoma. [leproandecKuii 3aK0H 1 IEpHOANYECKas CHCTeMa XUMHUYecKuX 3JieMeHToB /1. M. MeHpeneeBay
10 | TEMA 2. XUMHNYECKASACBS3bUCTPOEHUEBEILIECTBA
1 Nonnas [lonsatne o xumuueckon cBsi3u. OCHOBHbBIE XapAKTEPUCTUKH XMMHUYECKONW | APryMEHTUPOBaTh OOpa30BaHME XMMUYECKOM CBSI3M Kak pe3yJsibTara
XHUMHYECKas CBS3M: SHEPIHs, JUIMHA, TUIOJIbHBI MOMEHT. B3aMMOJICHCTBUS aTOMOB, IPUBO/IsIIIEE K 00pa30BaHUIO HOHOB, MOJICKYJ U
CBS3b HonHas xuMHuyeckas CBsi3b U MOHHBIE KPUCTANINYECKHE PEILETKY. paauKaoB.
3aBUCUMOCTh (PU3MYECKHUX CBOMCTB BEHIECTB OT THUMA KPUCTAJUIMYECKOW | JlaBaThb OCHOBHBIE XapaKTEPUCTHKN XMMUYECKOH CBS3H.
PELIETKU. PackpriBaTh MexaHN3M 00pa30BaHUA MOHHON XUMHYECKOH CBSI3H.
J. Konnexkuus KpucTaluIndecKrUX BELIECTB HOHHOTO CTPOCHUS, aMOPGHBIX | YCTaHABIMBATH 3aBHUCUMOCTh (DU3NYECKUX CBOWCTB BEILECTB OT THIA
BEILECTB u n3aenui u3 HUX.Mojenu | KpUCTAIUIMYECKON PEIIETKU
KPUCTAJUIMYECKUX PEIIETOK C MOHHON CBS3BIO. BuneodparmeHTs
U CJIAbI IO TEME YPOKa
1 KoBanenrtnas Bo30yxnénnoe cocrosHue artoma. lloHsTHE O KOBajeHTHOW CBs3H. | ONUCHIBATH KOBAICHTHYIO CBS3b.
XUMHYECKAS OOMeHHBIH MEXaHNU3M 00pa3oBaHUs KOBaJIEHTHOU CBs3U. | XapaKTepHu30oBaTh €€ 0COOEHHOCTH U MEXaHU3MBbl 00pa30BaHUsI.
CBSI3b u | DIeKTpooTpuUaTenbHoCcTh. HampaBieHHOCTh KoBaJieHTHOM cBs3H, e€ | KimaccupuuupoBaTh KOBWIGHTHYIO CBSI3b IO3JEKTPOOTPHLATEIEHOCTH,
MEXaHHU3MBI €€ KpPaTHOCTh.G- UT- CBA3U. JlOHOPHO-aKLENTOPHBIH MEXaHU3M 00pa30BaHMs | KPaTHOCTH U cl1oco0y NMepeKkpbIBaHUs opOuTaneil.
o0pazoBaHus KOBQJICHTHOW CBSI3W. THUIMBI KPUCTAUIMYECKUX PEHIETOK C KOBAJEHTHOW | YCTaHABIMBATH 3aBHUCUMOCTH (DU3UYECKUX CBOWCTB BEIIECTB OT THIA
CBA3bIO: aTOMHAas U MOJIEKYJIIpHasl. KPUCTAJUTMYECKON PELIETKU
3aBUCUMOCTh (PU3MYECKHUX CBOMCTB BEIIECTB OT THUMA KPUCTAJUTUYECKOU
pEIIEeTKH
. Monenun MOJIEKYJT pa3IuYHOU APXUTEKTYPHL. Mopenu
KPUCTAJUIMYECKUX BEIIECTB AaTOMHOM W MOJIEKYJSIDHOW CTPYKTYpBI.
Konnekuus BemecTs aTOMHOTO ¥ MOJIEKYJISIPHOTO CTPOSHUS M U3/IETHH U3
HUX
1 Kommuiekcubie KommuiekcooOpa3oBanne u©  KoMIUieKCHBbIe coenuHeHHs. CtpoeHue | XapakTepru30BaTh KOMIUIEKCHBIE COEIMHEHHUS M MX CTPOEHHE Ha OCHOBE
COCIMHEHHUS KOMILIEKCHBIX COEIMHEHHI: KOMIUIEKCO0Opa3oBaTelb u | reopun BepHepa
KOOPIMHALMOHHOE YUCIIO, JINTaHAbl, BHYTPEHHSISI U BHELIHSI CEPHI.
. Tloptper Bepuepa. BuneodparmenTsr u crhaiimel 1o Teme
ypoka. [lonydeHne KOMIUIEKCHBIX OPraHUYeCKUX Y HEOPTaHNYECKHUX
COEJIMHEeHMM. JIeMOHCTpalMsl CyXUX KPUCTALIOTMAPATOB
1 Knaccudukanms | Kiaccudukaiuss KOMIUIEKCOB:  XenaThl, KaTHOHHbIC, aHWOHHble U | KilaccnpunupoBaTh KOMILIEKCHBIE COCMHEHUSI
" HEHTpalbHbIE, aKBAaKOMIUIEKCHl, aMMHAKaTbl, KapOOHWIBI MeTauioB. | Ha3piBaTh 3TH COeNMHEHUS B COOTBETCTBHH C MPAaBUIAMHU HOMEHKJIATYPHI
HOMEHKJIaTypa | HoMmeHKkaTypa KOMIUIEKCHBIX COeIMHEHUN U ux cBoiictBa. Jucconmarms | IUPAC.
KOMIUIEKCHBIX KOMIUIEKCHBIX COEIMHEHMI. 3HaueHNE KOMIUIEKCHBIX COSMHEHUH U WX | 3alUChIBaTh  YpaBHEHMsS  peakUuil  AMCCOLMALMM  KOMIUIEKCHBIX
COETMHEHHH, pOIb B IPUPOJE. COETMHEHHH.
Jucconyanys JI. B3aumojeiicTBie MHOTOATOMHBIX CIIHPTOB U TIIFOKO3bI ¢ ETTMHTOBOM | PackphiBaTh poJb KOMIUIEKCHBIX COCJUHEHUIH B XUMHYECKOM aHaIH3e,
UX B PacTBOpaXx. | *UAKOCTHIO. KauecTBenHbIe peakiuu Ha nonbl Fe?* n Fe?* MIPOMBINIIIEHHOCTH, IPUPOIE
3HaueHue
KOMIUIEKCHBIX
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COeIMHEHUN

Mertamnmmueckas | [Ipupoma xumudeckoit cBs3M B MeTaluiax U ciutaBax. Obmue ¢pusnyeckue | OmHUChIBaTh METANTHIECKYIO0 XUMUYECKYIO CBA3b.
XUMUYeCKas CBOWCTBA METAJUIOB: TEIJIO- M 3JCKTPOIPOBOJHOCTD, IUIACTHYHOCTD, | XapaKTepu30BaTh 00IIMe U3HIecKre CBOWCTBA METAILIOB.
CBSI3b MeTaJTMIecKHi OJIeCK, MarHUTHBIE CBOMCTBA. VYcraHaBIuMBaTh 3aBUCUMOCTh MEXKIY BUJAOM XUMHUYECKOU CBSI3U, THUIIOM
MerTtannuueckasi KpUCTalTMuecKas pemeérka W e€ OCOOCHHOCTH, KaK | KPHCTAUIMYECKOH PemETKH UCBOHCTBAMU METAILIIOB
(hYyHKIUS METaNTMYECKOMN CBSI3H.
J. Moaenu KpucTaJIn4ecKuX pelETOK METAJIIIOB
ArperaTHsie l'azer u rTazoBbie 3akoHbl (boiura-Mapuorra, [lapms, ['eii-Jltoccaka). | Xapakrepu3oBaTh arperaTHble COCTOSHHS BEHIECTB Kak  (DYHKITHIO
COCTOSTHUSA VYpaBHenne MennneeBa-KnanelipoHa nis uaeanbHoro rasa. JKUIKOCTH. | YCIOBHM MX HAXOXACHUS B OKpYKaroUleil cpene.
BEILIECTB u | TekydyecTs, HCIapeHUE, KPUCTAIIIU3ALIHS. OnuceIBaTh B3aUMOCBSI3b (ha30BBIX MTEPEXOIOB BEIIECTB.
¢azoBble Teépapie BemiectBa. [InmaBnenune. dazoBeie mepexonsl. CyOmmumanus u | PackpeiBaTh ponb  ()a30BBIX  MEPEXOJOB  BEHIECTB B IpUpONE U
MepPEX0/Ibl JaecyomumManus. HCKYCCTBEHHOM cpenie
JKunkue kpucTamibl.
IIna3ma.
JA.BuneodparmenTsl W crnaiapl 1o TeMe ypoka.Boma B pasmudHBIX
arperaTHbIX COCTOSHUAX U e€ (a30BbIe MePEeXOIbl.
Bosronka woma wnm  OeH3obHOW  kucioThl.Jlnarpamma «®Da3oBbie
TIePEX0/Ibl BELIECTB»
Mexmonekymsip | Bogoponnas cBsizb U €€ pa3HOBHIHOCTH:MEXMOJEKYJspHas U | OnuchIBaTh BOAOPOIHYIO CBSA3b U Pa3indaTh €€ pa3HOBUIHOCTH.
HBIE BHYTPUMOJEKYJIsipHasd. DuU3ndecKkrue CBOMCTBA BEIIECTB C BOJOPOAHOW | XapakTepu3oBaTh 3HAYEHUE BOAOPOJIHBIX CBSI3€M I OINMCaHUA
B3aMIMOJCHCTBY | CB3bI0. EEOMoONoOrmueckas poib B OpraHU3alMH CTPYKTYp OENKOB M | (PU3UIECKHX CBONCTB BEILECTB Y OpraHu3aluu CTPYKTYpBI
s. BomoponHas | HyKJIE€HHOBBIX KHUCIOT. OHOTIOTNMEPOB.

CBA3b

BannepBaanscoBO B3aMMOAEWCTBHE M €r0  THIIBL:
MHAYKLIHOHHOE U JUCTIEPCHOHHOE.

J. BuneodparMeHTs U cnaifasl mo teme ypoka. Moaenu monekyn JHK u
Oenka

OPUCHTAIMOHHOEC,

Paznmuyath THIIED MEXMOJIEKYIIAPHOI'O B3aMMOJCHCTBHS BEIIIECTB.

[IpakTuueckas
pabora 1

HonyquI/Ie KOMIUICKCHBIX OPraHUYCCKUX U HCOPTAaHUYCCKUX COGZ[I/IHGHI/Iﬁ
1 UCCJICAOBAHUE X CBOIICTB

CoOnroiaTh ~ MpaBWIa TEXHUKH  OE30MAacHOCTH TOpu  paboTe ¢
nabopatopHeiM  000OpYJOBaHHEM,  HArpeBaTEILHBIMU  NPUOOpaMHU,
XUMHAYECKUMHU PEAKTHBAMHU. OJKOHOMHO M JKOJOTMYECKH TIPaMOTHO
oOpataThCs ¢ HUMHU.

HccenenoBars cBOMCTBA KOMILIEKCHBIX COEUHEHUM.
Habnromate xumuueckwe sBICHUS W (UKCHUPOBATH
HaOmroieHui. @opMyIHPOBATH BHIBOJIBI HA HX OCHOBE

pe3ynbTaThl

O0o001IeHE U
CHUCTEMATU3AIIUI
3HAHUHU IO TEME
«XuMuyeckas
CBS3b "
CTpOCHUE
BEIIECTBAY

BrinonHeHne TECTOBBIX 3aJaHMH Ha 3HAHWE BUIOB XUMHYECKOH CBS3M,
TUIOB KPUCTAJUTMYECKUX PEIIETOK, MEXMOJIEKYJISIPHOIO B3aUMOACHCTBUS
1 (a30BbIX MEPEXOAOB.

IlonroroBka K KOHTPOJILHON paboTe

BrITIOTHATE TECTHI U YIPaKHEHHSI, PEelIaTh 3a1a4y 110 TEME.

[IpoBoaHTE OIIEHKY COOCTBEHHBIX JOCTIKEHUI B YCBOCHUH TEMEI.
KoppektupoBats CcBOM 3HaHHS B COOTBETCTBHH C IUIAHUPYEMBIM
pe3yJIbTaToM

KOHTpOJ'IBHaH pa60Ta 2 1o TeMme «XUMHYECKas CBS3b U CTPOCHUC BCILICCTBA»

TEMA 3. JUCHHEPCHBIE CUCTEMBINPACTBOPBI

JucnepcHsie
CHUCTEMBl M HX

XuUMHYECKHe BEIIECTBA U CMECH. XUMHYECKasl cHUcTeMa. [ OMOTreHHbIE U
TeTeporeHHble  cMecH. JlucmepcHasi cHCTeMa:IMCIEPCHOHHAS cpefia |

OnuckIBaTh XMMHUYECKUE CUCTEMBI U IUCIIEPCHBIE B YACTHOCTH.
Paznugarh roMOTeHHBIC U TETEPOTCHHBIC CMECH, TUCIIEPCHOHHYIO Cpeay U
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Kiaccudukanus | gucrepcHas gasza. Kinaccudukamms qucepcHbIX CUCTEM. TUCTICPCHYIO (ha3y.
. BuneodparMeHTsI U ClIaliapl 0 Teme ypoka. Obpasmbl mucnepcHbIX | KimaccuduimpoBath TUCTIEPCHBIE CHCTEMBI
CHCTEM U MX XapaKTepHbIC TPU3HAKH.
1 I'pybonucniepcH | Aspozonu. IlpomemneHTsl. OMynbcuu W dmyidbraropel. CycreHsuu. | XapaKTepHu30BaTh TPyOOIUCTIEPCHBIE CHCTEMBL.
bI€ CICTEMBI CeaumMeHTaLusl. OnuceiBaTh poONb adpo30Jieid, SMYJIbCHH U CyCIIEH3WH B TpUpOnE, Ha
. BugeopparmMeHTsl U cnaiiapl mo teme ypoka.O0pasupbl (KOJUIEKIWH) | IPOU3BOACTBE U B OBITY
OBITOBBIX M POMBIIUICHHBIX a3P0O30JIeH, SMYIbCUI U CYCIIEeH3UH
1 ToukonucnepcH | Konmounnsie pactBopel. Oddexkr Tunpans. Ilomyuenune KomnowaHbsix | ONHMCHIBaTH TOHKOJMCIIEPCHBIE CUCTEMBI U CIIOCOOBI X MOTYYCHHUS.
bI€ CICTEMBI pacTBOpOB  JAWCIEPCHOHHBIM, KOHACHCAIMOHHBIM M  XUMHYECKMM | Pa3znnyate 3071 U renu.
croco6amu. XapakTepru30BaTh KOATYJISIIHIO U CHHEPE3HC.
3onm u koarymsus. ['enu u cuHepesuc. PackpeiBaTh poiib KOJUTOMAHBIX CHCTEM B MPHUPOJE, HA MPOU3BOJICTBE, B
3HaueHNe KOJUTOUIHBIX CHCTEM. MEIUINHE U OBITY.
. BugeodparMeHTsl 1 craiinel o Teme ypoka. [Ipoxoxkaenue myda cBeTa
Yyepe3 KOJUIOUIHbIE U HCTHHHBIC pacTBOPbI (3ddekt Tunmamns).
JI. 3HAKOMCTBO C KOJJICKIIMSIMU MHUIIEBBIX, MEIUIIMHCKHX
u Ononornyeckux remeid W 3oiei. [lomydeHne KOITOMTHOTO pacTBOpa
xaopuaa xkeneza(Ill)
2 PacTtBopsI. PacTtBopbl Kak TOMOTEHHBIE CHCTEMBI W UX THIIBI: MOJIEKYISApHBIE, | XapaKTepH30BaTh PACTBOP Kak TOMOTEHHYIO CHCTEMY.
KOHHGHTpaHHH MOJICKYJIAPHO-NOHHBIC, HOHHBIC. Wcnonn3oBaTh KOJINYCCTBCHHBIC XapaKTCPpUCTUKHU COACPpIKaHuA
pacTBOpoB u | CnocoObl BBIpaXXEHUsI KOHIIEHTPAIIMU PAaCTBOPOB: 0OBEMHAsSI, MacCOBasi M | PaCTBOPEHHOTO BEIIECTBA B pACTBOPE MPH PEIICHUN PAacUETHBIX 3a/1a4
Coco0bI e | MONIbHAsE IO PacTBOPEHHOrO BemllecTBa. MoJsipHass KOHIEHTpaNus
BEIPKCHHS PacTBOpPOB.
. BupeodpparmMeHTHl ¥ cHaiimel MO TeMe ypoKa. 3aBUCHUMOCTh
PacTBOPUMOCTH B BOJI€ TBEPIBIX, KHUAKHX H Ta3000pa3HBIX BEIIECTB OT
temneparypsl. Tabnuna pactBopumocTr. [lodydeHue mepechIeHHOTO
pacTBOpa THOCYIb(aTa HATPHsI M €r0 MTHOBEHHAS KPUCTAJUIA3AIHS
1 [pakTuyeckas [TpuroToBieHue pacTBOPOB PA3IHMYHON KOHIIEHTPAITUH CoOnromaTh  MpaBWiIa TEXHUKH 0Oe30mMacHOCTH Tpu  paboTe ¢
pabora 2 nabopatopHbiM  000pYyJOBaHMEM, HarpeBaTelIbHBIMH  NpUOOpamu,
XUMHYECKAMH pEeaKTUBaMH. ODKOHOMHO H DKOJIOTHUYECKH TPaMOTHO
oOpataTbCs ¢ HUMHU.
HaOmomate xuMudeckue siBIeHHS W (UKCHPOBAaTh  PE3yJIbTAThI
1 IIpaxTHueckas Omnpenenenre KOHIIEHTPALUN KUCIOTH THTPOBAaHUEM HabroieHui. DOPMYTUPOBATE BEIBO/BI HA HX OCHOBE
pabora 3
1 O0o0menue u | BeilojHeHWe TECTOBBIX 3aJaHUi HAa 3HAHHE JMCIEPCHBIX CHCTEM, | BBIOJHATH TECTH U YIPAKHEHHMS, PEIIaTh 3a1a49H 10 TEME.
CUCTEMAaTH3allusl | PACTBOPUMOCTH, CIIOCOOOB BBIPKEHHUS KOHIEHTpAIlMH pacTBOPOB. | [IpOBOANTE OIIEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUHU TEMEI.
3HaHWH 1Mo Teme | PemeHne pacu€THBIX 3a/ad. KoppektupoBats CcBOM 3HaHHS B COOTBETCTBHH C IUIAHUPYEMBIM
«JlucnepcHole [loxroToBka K KOHTPOJIBHOM padoTte pe3yabTaToOM
CHUCTEMBI u
pacTBOPB)
1 KonTposbHas pabora 3 no teMe «JIucrepcHBIe CHCTEMBI U PACTBOPBI»
9 TEMA 4. BAKOHOMEPHOCTUIIPOTEKAHUAXUMHUYECKUXPEAKHUUHNPU3NKO-XUMHUYECKUX IMTPOLHECCOB
1 OcHOBBI Xumuueckasi TepMOJMHAMHKA. XapakTepru3oBaTh TEPMOAMHAMHYECKYIO CHCTEMY.
XUMUYECKOH Tepmoaunamuueckast cucrema. OTKpbITas, 3aKpbITas, HM30JMpOBaHHAs | Pa3nnvaTh OTKPBITYIO, 3aKPBITYIO, H30JHUPOBAHHYIO TEPMOIMHAMUYECKUE
TEPMOJIMHAMUKHU | CHCTEMBbl. BHYTpEeHHSS1 3HEPTHsI CUCTEMBI. CHCTEMBI.
ITonsTue 9HTaJ'IBHI/IH, NN TCIIJIOCOACPKAHNUC CHCTEMBI. HepBoe Hayvano | Mcmoibp30BaTh IIOHSTHUC OHTAJIBIINHN JUISL XapaKTCPUCTUKH
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00 DHTAJILIINHA

TEPMOJIMHAMHUKH. M3oxopHbIit u
TepMoxuMHUUECKOE YpaBHEHUE.
J. BugeodparMeHThI B CITAlJIBI IO TEME YpOKa

HU300apHBII MIPOIIECCHI.

TEIUIOCOACPYKAHHS CUCTEMBI.
dopMyIMpOBaTh IIEPBOE HAYAIO TEPMOIUHAMHKH.
OnwceIBaTh M30XOPHBIN U H300apPHBIM MPOLIECCH

Omnpenenenue Onranprmg. CtaHgapTHas SHTaIBIHA. Pacu€T sHTaNbNMN peakiun. 3aKoH | Pa3nnyars XHMHYECKUE PEaKIiH 10 TeIIOBOMY P EKTYy.
TEIJIOBBIX I'ecca u cnencTBUs U3 HETO. XapakTepru30BaTh SHTAIBIIHUIO.
3¢ pexToB J. DOx30TepMuyYeckHe TMpolecchl Ha INpuMmepe pacTBopeHust cepHoil | dopMynupoBaTh 3ak0oH ['ecca u cneAcTBHS U3 HETO.
XUMHUYECKHUX KHCJIOTHI B BOJIe. DHAOTEPMUYECKHE MPOLIECCH HA MpuMepe pacTBopeHusl | [Ipon3BoauTh pacuér sHTaNbINN PEaKLIUU
peaKIUd. cosielt aMMOHUSI
3axoH ['ecca
Hanpasnenue Ontponusi. Bropoe u Tperbe Hauana TtepMmoanHaMukd. CBoOoaHas | XapakTepu30BaTh SHTPOIHIO.
MpOTEKaHUs sHeprus ['uboca. ®opMyaHpOBaTh BTOPOE U TPETHE Hayasla TEPMOINHAMUKH.
XUMHUYECKHUX J. BugeodparMeHThI U ClIaiiibl IO TEME YpOKa ApryMeHTHpOBaTh BO3MOKHOCTh ~ CaMOIPOM3BOJIBHOTO  IMPOTEKaHUS
peakuui. XUMHUYECKUX peaKuil U MOATBEPKAATh UX pacuéTamMu
ITonsiTue 00
SHTPOIHUH
CkopocTh [ToHsiTHE O CKOPOCTH PEaKLUU. XapakTepu3oBaTh CKOPOCTh XHMHUYECKOM peakluu U Hpeaiaratb
XUMUYECKUX OHeprust aKTUBALMK U aKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH ACHCTBYIOIIUX | €IMHULBI €€ H3MEPEHUSI.
peaxuuit Macc. Kunerumdeckoe ypaBHEHHE M KOHCTaHTa CKOPOCTH XUMHUecKoi | PopMyTupoBaTh 3aKOH JEHCTBYIOIIUX MacC U OMpPENeNATh TPaHULbI ero
peaxiun. [lopsaok peakium. IPUMEHUMOCTHU
. BuzieodparMeHThI B ClIalIbl IO TEME YPOKa
dakTopsl, @DakTophl, BIMAIOLIME Ha CKOPOCTh T'OMOT€HHOH peakUuH: NpupoAa U | PasnmuuaTh romo- u rereporeHHble mpouecchl U (hakTopbl, BIUSIOIINE Ha
BIIMSIOLIHE KOHLIEHTpALMs pearupyrolux BELIeCTB, TeMieparypa. TemiepaTypHbI | CKOPOCTb UX HPOTEKAHHSL.
Ha CKOpocTbroM | kodddurment. Ypapaenue C. AppeHnyca. ®opmynupoBare mpaBmwio Baxt-I'odpda u ompenensite TpaHUIBI ero
OTEHHBIX U @®akToppl, BIMSIONIME HA  CKOPOCTh  TIETEPOT€HHOW  peakIMH: | MIPUMEHHMOCTH.
reTepOreHHbIX KOHIICHTpAIHS PearupylonX BEMIECTB U IUIOMAlb HX COMPHUKOCHOBEHUs. | XapakTepr30BaTh OCOOEHHOCTH KHHETHKH T€TEPOTCHHBIX XUMHYECKHX
peakuuu J. H3ydeHue 3aBUCHUMOCTH CKOPOCTM XHMHYECKOH peakUuu OT | peakuuil
KOHILIEHTPAllMK BEILECTB, TEMIIEPaTypbl (B3aUMOJEHCTBHE THOCYJb(ara
HAaTpHUsl C CEPHOM KHCJIOTOM), MOBEPXHOCTH CONPHUKOCHOBEHHS BELIECTB
(B3aMMOAEHCTBHE COJSIHOM KHCIOTHl C TpaHyjJaMd W IHOPOIIKAMHU
AJTIOMUHUS WU ITMHKA)
Karanus u OCHOBHBIE TOHATHSI KaTAIUTHUYECKOW XUMHHM: KaTalM3aToOpbl W KaTanus, | XapakTepu3oBaTh KaTaM3 M KaTalW3aTOpbl Kak (DakTopbl YIpaBICHHUS
KaTaJan3aTopsl TOMOTEHHBIN U T€TEPOTeHHBIN KaTajin3, IPOMOTOPHI, KATATUTHUECKUE bl | CKOPOCTHIO XUMHUYECKOM PEeaKIIiH.
Y HHTHOUTOPBI. OnuceiBaTh MEXaHWU3MBI T'OMO-,T€TEPOTEHHOTO ¥ (PEepMEHTATUBHOTO
MexaHu3M JefCTBUS KaTaIn3aTOPOB. KaTaJln30B.
OcCHOBHBIE THUIBI KaTajiu3a: KHCJIOTHO-OCHOBHOHM, OKHCIHMTENbHO- | IIpoBoANTh, HAOMIOAATh, ONMCHIBATH XUMHUECKUHA SKCIIEPUMEHT U JeNIaTh
BOCCTAaHOBHUTEJbHBIH, METAJUIOKOMIUIEKCHBIH M KaTajiu3 MeTaulaMHM, | BBIBOJBI HA €r0 OCHOBE
¢depmeHTaTHBHBIA. DepMEHTH, KaK OWOJOTHMYECKHE KaTalnu3aTOPhI
0eNKOBO MPUPOIBI.
. IlpoBeneHue KaTaIUTHYECKMX PEAaKIMH pasoKEeHHUsT IEPOKCUAA
BOJIOPOZA, TOpPEHMA caxapa, B3aUMOAEMCTBHA HOJAa U ATIOMUHUS.
Koppo3us xxesnes3a B BOOHOH cpejie ¢ ypOTpOIMHOM U Oe3 Hero.
JI. 3nakomctBo ¢ kosutekuued CMC, conepskalux SH3UMbL
XuMH4ecKoe Ilorstne 00 oOOpaTWMBIX XUMHYECKHX TIporeccax. Xummueckoe | OMUCHIBATh XWMHUYECKOE paBHOBECHE, KaK JAWHAMHYECKOE COCTOSHHE
paBHOBecHe paBHOBECHE M KOHCTAaHTa PAaBHOBECHSI. XUMHYECKOH CUCTEMBI.

CMGHICHI/IC XUMHUYCCKOI'0 paBHOBECHUA HU3MCHCHHEM KOHUCHTpAlIUU
BCIICCTB, UIBMCHCHUCM JABJICHUS U TCMIICPATYPhI.

dopmynuporats npunmuil Jlelllarenbe u npeayiaratb CrocoObl CMEICHHS
paBHOBecHs 00paTHMBIX XMMUYECKUX PeaKIMi Ha ero OCHOBE.
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J.Habmonenne cMEIeHUs XUMUYECKOTO PABHOBECHS B CHCTEMAX:
2N02<—>N204,FEC|3+KSCN<—>FC(SCN)3+ 3KCI

1 [IpakTraeckas M3ydenne BIMSHHS Pa3INIHBIX (DAaKTOPOB HA CKOPOCTh XuMHUeckod | CobOmromaTe mpaBWiia TEXHUKH  O€30MacCHOCTH Tpu  pabore ¢
pabora 4 peaKIuu nabopaTopHBIM  OOOpYy/IOBaHMEM,  HArpeBaTeNbHBIMH  MPHOOpaMHu,
XUMHUYECKUMHU peaKkTUBaMH. OKOHOMHO M JKOJIOTMYECKH TI'PaMOTHO
oOpalnaThCs ¢ HUMHU.
Habmiomate xumuueckwe siBIeHHsT W (UKCHPOBATh  pe3yJbTAThI
HabmoaeHui. @opMyaIupoBaTh BEIBOJIBI HA UX OCHOBE
12 | TEMA 5. XUMNYECKHEPEAKIIMUBBOJHBIXPACTBOPAX
1 Bona kak | Boma — cmaOerit  amektponmur. Kartmon  ruapokconws.Monnoe | XapakTepu3oBaTh BOAy Kak CIA0OBI  DIEKTPOIUT W BOIOPOTHBIN
CITa0BIN npousBeAeHUEe BoIbl. HelTpasbHas,, KUCIOTHass W WLIENOYHAsl Cpelpl. | IOKA3aTellb, KAK KOJIMYECTBEHHYI XapaKTEPUCTHKY €€ NUCCOLUAalUU U
3JIEKTPOJIUT. [Touarue pH. Boxnopoansiii nokasarens. Muaukaropsl.Posis pH cpensl B | cpensl pacTBopa.
Bonopoausrit IpUpoJie U SKM3HM uyenoBeka. LoHHble peakiuu | ycnoBus UX | PackpeiBaTh CyIIHOCTH peakIMi B pPacTBOpax 3JIEKTPOIUTOB Kak
MOKa3aTeNb. MIPOTEKaHUS. pe3ynbTaT B3auMOJEICTBHS HOHOB.
CaoiicTBa . CpaBHEHUE  3JEKTPONPOBOJHOCTH  PACTBOPOB  3JNEKTPOJUTOB. | OTpa)kaTh 3TO C HOMOUIbIO HOHHBIX YPaBHEHUM.
pacTBOpOB CMmemieHrie paBHOBECHS JHUCCOIMANMM CIIA0BIX KHCIOT. MHIWKAaTOpHI
3IEKTPOJIUTOB Y U3MEHEHHE UX OKPACKH B pa3HbIX Cpelax.
JI. Peakuiuu, uaymue ¢ oOpa3oBaHUEM OCajika, ra3a WJIA BOJBI, IS
OpPraHMYECKUX U HEOPTaHUYECKHUX 3JIEKTPOJIUTOB
1 Kucnoteii ocno | PanHue npeacTaBieHus 0 KUCIOTaxX U OCHOBAaHUSX. XapakTepu3oBaTh KHUCIIOTHI, KaK COEIUHEHMs, pa3lu4HbIE IO COCTaBy,
BaHWSAC MO3UNUK | KHCIIOTBI W OCHOBaHWS C TO3WIUU TEOPHH AJIEKTPOIUTHYECKOHN | TUITy 00pa3yroImuXcsl MPH AJIEKTPOIUTHYECKON TUCCOIUAINA HOHOB,
Ppa3HbIX JIUCCOUALUY. a TakXKe C NO3ULUI MPOTOHHON TEOPUHU.
npeacraBinenuid | Teopus kucnor u  ocHoBaHuidl bpencrema—IJloypu. ConpsokéHHble | YCTaHABIMBATh CONPSKEHHOCTh KUCIOT U OCHOBAHMIA.
U TEOPHIL. KHCJIOTHI U OCHOBaHUsI. AM(OIUTHI. OnwuceiBaTh aM(OIUTHI
[potomutnueck | . BuaeodparMeHTs 1 CIaiiibl o0 TEME ypoKa
as Teopus
1 Heoprannueckn | Kiaccudukaius KHCIOT U CIOCOOBI MX TOTYYEHHUSI. XapakTepru3oBaTh KJIACCHOUKAIMIO OPTaHMYECKHMX W HEOPTaHUYECKHX
e OO01mye XMMHYECKHEe CBOMCTBa OPTaHUYECKUX W HEOPTAaHWYECKUX KHUCIIOT: | KHCIOT, OCHOBHBIE CIIOCOOBI WX TIONYYEHHS W OOINHe XUMHUYECKUE
U OPTaHUYECKUE | peaklUUd C MeETalaMd, C OKCHJaMU M THIPOKCHUAAMH METalJIOB, C | CBOMCTBA B  CBETE€ TEOPUM  DICKTPOJIUTUYECKOHM  JUCCOLMALINU
KHUCJIOTBI B | COJISIMH, CO CHUPTAMH. U MPOTOJUTHYECKON TEOPUHU.
ceere  Teopuu | OKHCIHUTENBLHBIE CBONCTBA KOHIIEHTPUPOBAHHOW CEpHOH H a30THOW | BhIensTh 0COOEHHOCTH peaklnii CEpHOW U a30THOM KHCIOT
JNEKTPOIUTHYEC | KHUCIIOT.
KOU . B3zauMmoneicTBre KOHLUEHTPUPOBAHHBIX a30THOM M CEPHOM KHUCIOT, a
JUCCOIAIII Tak)Ke pa30aBIeHHON a30THON KHCIIOTHI C MeNblo. Peakuus «cepedpsHoTro
Y MIPOTOJIUTHYEC | 3€pKaliay JJIsl MypaBbUHON KHCIIOTHIL.
KOU Teopuu JI. CBoiicTBa cOJISIHO#, pa30aBlIeHHON CEpPHOM W YKCYCHOW KHCIIOT
1 [IpaxTrueckas HccnenoBanre cBOWCTB MUHEPAIbHBIX M OPraHUYECKHUX KHCIOT CoOnromaTh  MpaBWiIa TEXHUKH 0Oe€30MacHOCTH Tpu  paboTe ¢
pabora 5 nabopaTopHBIM  OOOpYy/IOBaHMEM,  HArpeBaTENbHBIMH  NPHOOpaMHu,

XUMHAYECKUMH PEAKTHBAMH. OJKOHOMHO M JKOJOTMYECKH TI'PaMOTHO
oOpatnaThbCs ¢ HUMHU.
Habnromate XuMuueckue SBICHHUS U (UKCHPOBATH

Ha6HIO,I[eHPII>'I. (I)OpMyJ'H/IpOBaTL BbIBOJbI Ha UX OCHOBEC

pe3ynbTaThl
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Heopranunuecku
e

U OpTraHUYECKUE
OCHOBaHUS B
CBETE  TEOpHUH
3NEKTpO-
JIUTUYECKOI
JUCCOLAIIU

U IPOTOJINTAYEC
KOU TeOpHUH

Kiaccudukaiiys OCHOBaHHH U CITIOCOOBI UX MOJYYCHHS.

OO0mme XUMHUYECKHE  CBOWCTBAIEIOUYECH:peakliud ¢  KHCIOTaMH,
KHUCJIOTHBIMHM M aMOTEPHBIMUOKCHJIAMH, COJIIMH, HEKOTOPBIMU METaJNIAMU
Y HEMeTaJlJIaMH, C OPTaHWYEeCKUMHU BEIeCTBaMH (TaI0uA0NPOU3BOAHBIMHU
YTJIEBOJIOPOJIOB, theHonOM, XKUpaMin ). XUMHYECKUE CBOICTBa
HEPAaCTBOPHUMBIX OCHOBAHMH: pPEAKIMH C KHUCIOTaMH, peakuuu
Pa3IoXKeHUS U KOMILIEKCOOOpa30BaHUS.

XuMHYeCKHEe CBOWCTBA OCCKUCIOPOAHBIX OCHOBaHMHM (aMMHaka W
aMHHOB): B3aMOJICHCTBHE C BOJION M KUCIIOTaMH.

A.B3zaumopneiicTBue amMmuaka M METHUIAMHUHA C XJI0POBOAOPOIOM
u Bojoil. [TomyueHnue u cBolcTBa pacTBOpa r’MAPOKCUIA HATPUS.

JI. BzaumogeiicTBre TUAPOKCHAA HATPHUA ¢ colsiMu: cyibdarom meau(Il)
u xaopunom ammoHus. [lomydenne u cBoiictBa ruapokcuaa meau(1l)

KnaccudumnmpoBars opranideckiue ¥ HEOPraHWIECKHEe OCHOBAHUSI.
XapakTepu3oBaTh CIOCOOBI  TMOJMYYEHUS W CBOWCTBA  IEJIOYCH,
HEpPACTBOPUMBIX © OECKHUCIOPOAHBIX OCHOBAaHHH B CBETE€ TEOPUHU
SIEKTPOIUTUUECKOMN TUCCOIMALIMY U IPOTOIUTHUECKON TEOPUHU

Comu B cBere

Kiaccudukanus coneiopraHndecKuii 1 HEOPraHUIeCKUX KHCIIOT.

XapakTepu3oBaTh KJTacCH(DUKAITHIO conen OpTraHUYECKHUX u

TeOpuun OcHOBHBIE cITOCOOBI TIOTYYEHUS COJEH. HEOPraHMYECKUX KHUCIIOT, OCHOBHBIC CIIOCOOBI MX TMONY4YECHUS W oOuIue
JNEKTpoIuTHYEC | XMMUUECKHE  CBOMCTBA  COJIEH:  DPA3JIOXKEHUWE [PU  HArPEBAHMM, | XUMUYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU AIIEKTPOIUTHUYECKOU
KoM B3aMMO/IEWCTBUE C KHCIOTaMU U LIeI0YaMH, IPYTUMHU COJISIMHU. JTUCCOIUAITHH.
JUCCOLMALNN JKé€ctkocTh BOIBI M cIIOCOOB!I €€ yCTpaHEHHUS.
. TlonydeHnune MpIa 1 U3ydeHHE CPENbl €0 PacTBOPa MHINKATOPaMHU.
JI. CBoiicTBa pacTBOPOB CoJIeH cyab(aTa Meau 1 xiopuaa skenesa(lll)
[IpakTuueckas [omyueHue coselt pa3MIUYHBIME CITOCOOAMH U MicCTeToBaHue UX cBoiCTB | CoOmomaTh TpaBWjla TEXHHUKHM  0€30MacHOCTH TpH  paboTe C
pabora 6 nabopatopHbiM  000pyJOBaHHEM,  HarpeBaTelbHBIMH  NpUOOpamH,
XUMHUYECKUMH peakTUBaMH. OKOHOMHO M JKOJIOTHYECKH TI'PaMOTHO
oOpalaThCs ¢ HUMHU.
Habmromate xumuueckue siBiIeHHS W (UKCHUPOBAaTh  pE3yJbTAThI
HabmoaeHui. @opMyIMpoBaTh BEIBObI HA UX OCHOBE
I'mnponus Ilonsatne rugponusa. OnwuceIBaTh TUAPOIN3 KaK 0OMEHHBIN IpoLecc.
Heopranwyecku | ['uaponus coseit u ero kinaccupukamnus: oopaTuMbId U HeOOpaTHMBIiA, 110 | OTpaxkaTh €ro ¢ MOMOIIBIO YPaBHEHHH.
X COeIMHEHUH aHUOHY U M0 KaTHOHY, CTyeHYaTHIH. Paznuyate THIBI THApPOIH3A.
Ycunenve u nogasiaeHne 00paTUMOTO THAPOITU3A. [Ipencka3piBaTh peaklnio CpeIbl BOJAHBIX PACTBOPOB COJIEH
HeobpaTtumerit ruiponu3 OWHAPHBIX COETUTHEHHIA.
. I'maponu3 kapOoHATOB, Cynb()aTOB M CHIMKATOB LIEIIOYHBIX METAJLIOB,
Hutpara ceuHua(ll) wmm unHKa, XJI0pHIa aMMOHUS.
JI. UccnenoBanue cpefibl paCTBOPOB C MOMOIIBIO HHIUKATOPHON Oymaru
[paxTrueckas I'maponus opraHMYecKruX U HEOPTaHUYECKUX COEAMHEHU I CoOnromaTh MpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢
pabora 7 nabopatopHeIM  00OpYJOBaHMEM,  HarpeBaTesIbHBIMH  HpubOpamu,

XUMUYECKUMU PEAKTUBAMHU.
oOpataThbCs ¢ HUMHU.
HabGmomate xuMudeckue sBIeHHS W (PUKCHPOBATH
HabmoaeHui. @opMyIUpPOBaTh BEIBOJIBI HA UX OCHOBE

OKOHOMHO H DKOJIOTHYECKH rpaMOTHO

pe3ynbTaTsl

O0o001IeHE ©

cUCTEMAaTHU3aIU
3HAHUN o
TeMaM

BrimoHeHNe TECTOBBIX 3alaHW HA 3HAHHETCPMOJMHAMHKH, CKOPOCTH
XUMUYECKUX PEAKLHM, XMMUUECKOTOPABHOBECHS, XMMUUECKUX CBOMICTB U
CIOCOOOB TOYYEHHUsT KUCIIOT, OCHOBAaHHW W cojeil. Pacu€r sHTambmuim
peaxiun maHeprus ['mbdoca.

BrBINONHATE TECTHI U YIIPaKHEHMS, pelIaTh 3a4a4y 110 TEME.

[IpoBOaNTE OLIEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUHU TEMBI.
KoppektupoBate cBOM 3HaHHA B COOTBETCTBHM C IUIAHHUPYEMBIM
pe3yabTaTOM
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«3aKOHOMEPHOC
TH TPOTEKaHUS
XUM.peaKkui u
¢duznKo-
XUMHUECKUX
MTPOLIECCOBY H
«XUM.peakiuu

IToaroroBka kK KOHTPOJLHOM padoTe

B BOJTHBIX
pacTBoOpax»
KontponbHas pabora 4 mo temam «3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEAKIHid M (DH3UKO-XMMHYECKHUX MPOIECCOB» M «XUMHUYECKHE PEaKIWy B BOJHBIX
pacTBopax»
TEMA 6. OKUCJTUTEJBbHO-BOCCTAHOBUTEJBHBIEINTPOIIECCHI
OxucnurenbHo- | [loHATHE 00 OKHCIHMTENBHO-BOCCTAHOBUTEIBHBIX peakiusax. CreneHb | OMUCHIBATE OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHBIC peakiuu. OTINYaTh UX
BOCCTaHOBUTEIb | OKUCICHHUSA. [IpOIiecChl OKUCICHUS U BOCCTAHOBIICHMSL. OT peakIuii oOMeHa.
HbIE peakiuu U 3anuceBaTh YPaBHEHUSIOKUCIUTEIBHO-BOCCTAHOBUTENBHBIX DPEAKIUNA C
METO/TBI Baxreiime oKUCTUTENN U BOCCTAHOBUTEIIH. ITOMOIIIHI0 METO/IOB AIIEKTPOHHOTO OallaHCa U TIOMYPEaKITHiA.
coctaBieHHuss uX | MeToq  amekTpoHHOro OamaHca Ui COCTAaBIIGHUS  ypaBHEHHH | XapaKTepHU30BaTh OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIE MIOTEHIIHAIIBI
ypaBHCHI/Iﬁ OKHUCINUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ.
Metonst HMOHHO-3JIEKTPOHHOTO OanaHca (MeToxmoMypeaKiuii).
OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC MTOTCHIIUAIBI.
. BoccranoBnenne oxcuma wmenu(ll) yrmem w  Bomopomom.
Boccranosnenue IUXpoMara KaJust STHIIOBBIM CITUPTOM.
OkucnuTenbHBIE CBOMCTBAa auxpomara Kanusa. OKHCIEHUE albJeruaa
B KapOOHOBYIO KHUCJIOTY (peaKiusi «cepeOpsTHOrO 3epKajiay Wi Peakius ¢
rugpoxcunioM meau(1l)).
JI.B3auMoeicTBUE METauIOB ¢ HEMETAUIAMM, 4 TAKXKE C pacTBOPAMU
coled W KUCHOT. B3aumonelcTBHE KOHUEHTPUPOBAHHBIX CEPHOU
Y a30THOM KHUCIOT ¢ MeIbio.OKUCIIUTENbHBIE CBOWCTBA I€pMaHTaHaTa
KaJIUsi B Pa3IIMYHBIX Cpeaax
DNeKTpoIn3 [lonsTre  BMEKTpONM3a  KaK  OKHUCIIUTEIIbHO-BOCCTAHOBUTENILHOTO | ONUCBHIBATE  JJIEKTPOJIM3  KaK  OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIN
Tmporiecca, IPOTEKArOIIero Ha 3JIEKTPOAax. mpoIiecc.
9HeKTpOHI/I3 pacIijiaBoB 3JICKTPOJIMUTOB. O6T)$ICH$ITL KaTOJAHLIC U aHOJHBIC IMPOUECChl C MHEPTHBIMU U aKTUBHBIMHA
DNEKTPONH3 PACTBOPOB ANEKTPOIUTOB C MHEPTHBIMH 3JIEKTPOIAMHU. ANEKTPOIaMHU.
DNEKTPOIH3 PACTBOPOB ANEKTPOIUTOB C 1 aKTUBHBIM aHOJIOM. 3anuceIBaTh CXEMBI U YPaBHEHUS 3IIEKTPOIH3a
[IpakTrueckoe 3HAYEHWE DIIEKTPONU3a: SJIEKTPOXUMHUYECKOE MONydeHHE | pacIUIaBOB M PACTBOPOB AJIEKTPOIUTOB.
BEIIECTB, 3JICKTPOXMMUYECKas O4YMCTKAa (padMHUPOBAHKME) METAJUIOB, | XapaKTepHU30BaTh MPAKTUUYESCKOES 3HAUCHHUE AJICKTPOJIU3a M €r0 OCHOBHBIC
raJJbBAaHOTCXHHKA, TaJIbBAHOIIACTHUKA, raJIbBaHU3aIlH. HalpaBJICHUA
M. Dnexktpoaus pacteopa cynbhara meau(ll)
XuMuueckue T'anpBannyeckue DSJIEMEHTEL. CTaH}IapTHLIfI BOIIOpOJIHLIfI OJICKTPO. XapaKTepnzoBaTL TaJIbBAHNYECKHUE OJOJICMCHTBI U APYIru€ XHUMHUYCCKUC

HCTOYHHUKHU TOKa

CrannapTHbIE 3NEKTPOJHBIEC TOTEHIUABI.
CoBpeMEHHbIE  XUMHUYECKUE  HCTOUYHHUKHU
AKKyMYJISITOPBI.

. CocraBieHne raTsBaHUYECKHAX 3JIEMEHTOB.
JI. OszHakomisieHWE C KOJUICKIIMEH XUMHYECKUX HMCTOYHUKOB TOKa
(OaTapeiiku, CBUHIIOBBIC aKKYMYJISTOPBI M T.JI.)

ToKa:  Oartapeiku o

HCTOYHHUKHU TOKA.
OnuckIBaTh IPOLIECCHI HA AIEKTPOJAaX B rajJbBaHUYECKOM DJIEMEHTE.
PackpbiBaTh pojb XUMHUYECKUX MCTOUHUKOB TOKA JIJISl IPOU3BOACTBEHHOU
M TIOBCETHEBHOM JKU3HU YeJOBEKa

Koppo3zus

Ilonsatne o KOPPO3HH. BI/IZ[LI KOPpPO3HMHK 11O XapPaKTCPy OKHCIUTCIIbHO-

XapaKTepnsoBaTL KOPPO3HUIO MCETAJJIOB KaK OKHCJIHUTCIIBHO-
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METAIIOB u
CIIOCOOBI
3aIIUTHI OT Heé

BOCCTAaHOBUTENBHBIX IPOIIECCOB: XHWMHYECKas U AIIEKTPOXUMHYECKAS.
Crioco0sI 3amuThl METAIJIOB OT KOPPO3HMH: MPUMEHEHHUE JIETHPOBAHHBIX
CIUTaBOB, HAHECEHHWE 3aIUTHBIX MOKPBHITUH, W3MEHEHHE COCTaBa WIIH
CBOMCTB KOPPO3HOHHOM Cpebl, DIEKTPOXUMHUUCCKIE METOABI 3aIUTHI.

. Koppo3us MeTasyioB B pa3IMYHbBIX YCIOBHIX M METOJIbI 3aIIUTHI OT He

BOCCTaHOBHUTEIHHBIN TTPOIIECC.

Paznugate THIIBEI KOPPO3HUH.

IIpemmaraTs CIOCOOBI 3aIIUTHI METAIIIIOB OT KOPPO3HUH.

YcraHaBIuMBaTh 3aBUCMMOCTh MEXY KOPpPO3UEH METallIOB U YCIOBUSIMHU
OKPY’KAIOIIEH Cpebl

1 O6o00menne W | BolmonHeHWe  TECTOBBIX — 3aJaHWd  HAa  3HAHWE  OKUCIUTEIHHO- | BBHIMOMHATH TECTH M yHpakKHEHHS, pelIaTh 384 110 TeMeE.
cHCTEeMaTU3alysl | BOCCTAHOBUTENBHBIX PEaKHid, SNEKTPONN3a, XUMHUYECKUX HCTOYHHUKOB | [IpOBOAMTE OLEHKY COOCTBEHHBIX TOCTH)KEHHI B YCBOCHUH TEMBI.
3HAaHUH 10 TeME | TOKa U KOPPO3UUMETAIIIOB. KoppexktupoBaTth CcBOM 3HaHMA B COOTBETCTBUH C IUIAHUPYEMBIM
«OxucnurensHo | [loaroroBka Kk KOHTPOJIBHOH padoTte Pe3ynbTaTOM
BOCCTAHOBUTEIb
HBIE MTPOLECCHI)
1 KonrtponbHas pabota 5 1o Teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC MPOLIECCHI)
23 | TEMA 7. HEMETAJUJIbBI
1 Bonopon JIBOMCTBEHHOE TOJIOKEHHE BOAOPOJAa B NEPHOAMYECKON cHucTeMe | ApryMEHTHpPOBATh JIBOMCTBEHHOE MOJIOKEHUE BOJOpOAA B
XuMHYecKux 371eMeHToB: B I-A u VII-A rpynmax. M3otomsr Bogopona MIEPHOANYECKON CUCTEME XUMHUYECKUX IIEMEHTOB.
Haxoxnenune B npupozae. CTpoeHne MOJIEKYIbI, (pr3HUdecKre CBOMCTBA. CpaBHHBaTh CBOKCTBa BOAOPOJA CO INEJIOYHBIMM METaUIAMH U
XWUMHUECKHE CBOHCTBAa BOJOPOJA: BOCCTAaHOBUTENbHbIE (c OoJee | rajJoreHamu.
3JEKTPOOTPULIATEIbHBIME ~ HEMETAJUIaMH, C  OKCHAAMHU  METaJuIoB, | XapaKTepH30BaTh M30TOIBI BOJOPO/IA, HAX0XKIEHUE B IPUPOJIE, CTPOCHHE
THJIPUPOBAHUE OPraHUYECKUX BEIIECTB) U OKUCIUTENbHBIE (C METAIIAMH | MOJIEKYJIHI, ¢duznueckue CBOI{CTBa, BOCCTaHOBUTEIbHBIE u
I-A u I1-A rpymm). OKHCIIUTENbHBIE CBOMCTBA.
Ilonyuenue Bomopoaa: B jaboparopuu (B3auMonelcTBUEM KHUCIOT ¢ | OnuchiBaTh MOJYYEHHE BOZOPOJA B JIAOOPATOPHH M MPOMBIIUIEHHOCTH U
MeTaJlJIaM¥) ¥ TIPOMBIIIIICHHOCTH (KOHBEpCHUEH). €ro IpUMeHEeHHe
IIpumenenue Bonoposa.
M. TlotyueHue BoJIOpoJia U €ro CBOMCTBA
1 l"anmorenst Onementsl VIIA-Tpynmbl — TajoreHsl: CTpOoeHHE aToOMOB M MOJeKyln, | XapakTtepu3oBaThVIIA-Tpymmy rajoreHoB B IUTaHE CPAaBHEHUS CTPOCHUS
raJIOTe€HBI-TIPOCTHIE BEIIIEeCTBA, COETMHEHUS: CpaBHUTENbHASA | AaTOMOB M KPHUCTAJIJIOB, OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIX CBOHCTB.
XapaKTepUCTHKA. BbIsBIISATE 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB I'aJIOTCHOB B IPYIIIIE.
I"anoreHs! B mpupoJe. OnwuceiBaTh COCOOBI NOTYYEHHUs U 00JaCTH IPUMEHEHHS TAJIOTEHOB U UX
3aKOHOMEPHOCTH HM3MEHEHHsS (QHU3MYECKHMX M XHMHYECKHUX CBOMCTB B | COCAMHEHHH.
VIIA-rpynmne: B3anMozeicTBHE TaJIOTEHOB C METaJlJIaMH, HEMETaJUIaMH,
CO CJIOHBIMH HEOPTaHMYECKUMHU M OPTaHHYECKUMH BEIleCTBAMHU.
ITomyueHune v mpUMeHEHHNE TaJIOTeHOB.
Jd.Komneknus «l"anorensl — mpocthle BemiecTBa».llomydyenne xmopa
B3aMMOJICHCTBIEM IIEpMaHIaHATa KaJIUsL C COJITHOW KUCIIOTOU
1 I'anorenoBomop | CTpoeHne MoyieKynl H  (U3MYECKHE CBOWCTBA TajlOTEHOBOJOPOAOB. | XapaKTEpU30BaTh CTPOCHUE MOJIEKYJ, CBOWCTBA TaJOr€HOBOIOPOIHBIX
OJIBI XWUMHUUECKHE CBOWCTBa TaJIOTEHOBOJIOPOJHBIX KHCJIOT: KHCJIOTHBIC | KACIOT U CIIOCOOBI MOTYYEHUS.
U TAJIOTEHOBOJO | CBOMCTBA, BOCCTAHOBUTEIIbHBIE CBOMCTBA,B3aUMOJICHCTBHE | Y CTaHABINUBATh 3aBUCUMOCTh KUCJIOTHBIX CBOMCTB 3THX COCIWHEHHH OT
poIHBIE C OpraHMYecCKMMH  BemiecTBaMu. [losydeHue  raJoreHOBOJOPOJIOB. | BETWYHMHBI CTENIEHN OKMCIIEHHUS M paJnyca aToMa rajoreHa.
KHCIIOTBI. T"anorenunsl. KauecTBeHHBIE peakiMy HA TAIOTEHUI-MOHBI. WnentnduunpoBaTh rajJoreHua-MOoHbI.
lNamorenuabt M. Tlonydenue constHON KUCIIOTHI U €€ CBOMCTBA. [IpoBoauTh, HAOMIOAATE U ONMUCHIBATH XUMUIECKUN SKCIIEPUMEHT
JI. KauecTBeHHbIE peakiui Ha TaJIOT€HU1-MOHBI
1 Kucnoponusie Oxcugel  xsopa.  Kucnopoaconepxkamupe kuciaotel  xjiopa. Comu | XapakTepru30BaThb OKCHABI, KHCIOPOJCOJAEPKAIME KUCIOTHI XJIOpa U HX
COETMHEHHS KHCJIOPOJCOAEPKAIMUX KUCIOT XJyopa. I[lomydeHwe #W TpUMEHEHHWE | COJIM: CBOWMCTBA, OIYYEHHUE U PUMEHEHHE.
XJopa BKHEHUIIMX KUCIOPOAHBIX COEIMHEHUH XJI0pa.

J. OkucauTeapHbIE CBOMCTBA XJOPHOW BOJBL.OTOCHMBAOIICE ACHCTBHE
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’kaBenieBoi Bojpl.l'opeHre cnnyku. B3peIB eTap/bl Wix MICTOHOB

Kucnopon u | O01mIast XxapakTepUCTHKA JIEMEHTOB VIA-rpyIIb. JlaBaTh 00IITyI0 XapaKTEPUCTHKY XaJIbKOTCHOB.
030H Kucnopon: HaxoxaeHwe B Tpupoje, mnomydeHue (maboparopusie u | CpaBHHBAaTh  CTPOEHHE AaTOMOB W KPUCTAJUIOB, OKHCIUTEIHHO-
MIPOMBIIIUIEHHBIE CTIOCOOBI) U (PU3NIECKIE CBOICTBA. BOCCTaHOBHUTEIIbHBIE CBOIICTBA XaJIbKOT€HOB.
XUMHUYECKHE CBOHCTBA KHUCIOPONA: OKHCIUTCIBHBIC (c mpocTeiMHU | YCTaHABNIMBATE 3aKOHOMEPHOCTH WM3MEHEHMS CBOWCTB XaJbKOT€HOB B
BEIIICCTBAMH, c HU3IITUMHU OKCHUJIAMH, C OPraHUYECKUMHU | TPYIIIIE.
WHEOPTaHWYECKUMH BEIIECTBAMU) M BOCCTaHOBHUTENbHBIE (¢ (Topom). | XapakTepu30BaTh AIOTPONHUIO KHUCIOPOAA, HAXOKICHHE B MPHUPOIE,
O6macTa MpUMEHEHHS. CTPOGHHE MOJIEKYJl KHCIIOpoJa W O30Ha, (U3NYECKHEe CBOMCTBA,
Ozon. Haxoxnenue B mpupoge. Pu3nveckne M XUMHUYECKHE CBOWCTBA | BOCCTAHOBUTENBHBIE W OKHCIUTEIHHBIE CBOMCTBA KUCIOPOAA.
o3o0Ha. Ero momydenue u mpuMeHeHne. Pob 030Ha B )KHMBO# pupoe. OnucelBaTh MOJNIyY€HHWE KHCIOpPOJAa W O30HA B JIA0OpaTOpHH W
A. 1. TlomydeHue KuCIIOpoAa PA3JIOKECHUEM IEPMAaHTaHATa Kajaus | MPOMBIILICHHOCTH U UX MPUMCHEHUE.
Y HUTpaTa HATPUSL. Ha0uroaTh ¥ ONMUCHIBATH XUMHYECKUNA DKCIICPUMEHT
2. [NomyueHne OKCHUIOB U3 IPOCTHIX U CIIOKHBIX BEIIECTB.
3. OkwuclieHHe aMMHAKa ¢ TTOMOIIBI0 HHANKATOPa U 0€3 Hero
[lepoxkcun CtpoeHne MOJIGKYNBI TMEpPOKCHAa BOAOpPOAa, ero (Qu3uveckwe U | XapakTepu3oBaTh CTPOCHHWE MOJIEKYNBI TIEPOKCHAAa BOAOPOIA M €ro
BOIOpOAA XUMHYECKHE CBOWCTBA (OKHUCIUTENBHBIE W  BOCCTAHOBUTENBHBIE). | OKHCIUTEIHFHO-BOCCTAHOBUTEIHHYIO TBOMCTBEHHOCTb.
[MomyueHue ¥ npUMEHEHHE MEPOKCHIA BOJIOPO/IA. OnwuceiBaTh 00J1aCTH MPUMEHEHHS U TOTYyUYCHUE TIEPOKCHIA BOAOPOIa
. Pa3znoxxenne mnepokcuaa BOAOPOJAA, €r0 OKHUCIHUTEIbHBIE CBOMCTBA
B peakuuu ¢ ruapokcuaom kenesa(ll) u BoccraHoBUTENbHBIE CBOWCTBA B
PEaKIy ¢ KHCIBIM PaCTBOPOM TMEPMaHTaHATa KaJIHS
Cepa Haxoxnernne cepsl B npupoje. BaneHTHbIE BO3MOXKHOCTH aTOMOB Cephl. | XapaKTepH30BaTh CTPOSHHE aToMa W CTENEeHH OKUCICHHS Cephl Kak

Annotponust CepBL. duznueckue CBOICTBA poMOnIecKoi
cepbl. XMMHYECKHE CBOWCTBA CEPBI: OKUCIHTENBHBIE (C METaJulaMH, C
BOJOPOJIOM M C MeEHEee »JJICKTPOOTPHUIATCILHBIMI HEMETallaMUu) U
BOCCTAHOBHUTEIbHBICE (C  KHUCJIOPOAOM,  KHUCJIOTaMHU-OKHCIUTEIISIMU),
peakuy JUCTIPONOPINOHUPOBaHUs (co menouamu). [lomyduenue cepsl u
o0nacTu MpUMEHEHMS.

. T'openue cepsl. B3aumozaeiicTBue cepbl ¢ METAUIaMU: ATOMHHHEM,
LMHKOM, KEJIE30M

(hyHKITHIO €T0 HOPMAaJIhHOTO ¥ BO30YKIAEHHOTO COCTOSHUH.
OmnuchIBaTh aUIOTPOITHBIE MOAN(DHUKALINH CEPBl H UX CTPOCHHE.
O6’I)SICH$ITI) OKHMCJINTEILHO-BOCCTAHOBUTEILHBIE  CBOMCTBA
KOHKPETU3NPOBATh UX XUMHUYCCKUMU PCAKIIUAMU.

PackpsIBaTh Hax0KI€HUE CEPHI B IPUPOJE, €€ NOJIyYCHHUE U IPUMEHEHUE

cepel  H

CepoBosopon u | CTpoeHne MOJEKyJlbl U CBOWCTBa cepoBojopoja: (usmueckue, | XapakTepu3oBaTh CTPOCHHE MOJIEKYJBI CEPOBOAOPOIA U IPOTHO3UPOBATH
cynbpuabl (du3NoIOrNIecKHe 1 XUMHUIECKHUE. BOCCTAaHOBHUTENbHBIE CBOMCTBa. IloaTBepkgaTh WX  ypaBHEHHSIMH
CepoBo10po, KaK BOCCTAHOBUTEIIb, €I0 IIOIy4Y€HHE U IPUMEHEHHUE. COOTBETCTBYIOLINX PEAKIIHH.
Cynbpduasl u X XuMHYeCcKHe CBOMCTBa. Pacnio3naBanue cynbpua-nonos. | OnuceiBaTh MOJydYeHHE M TPUMEHEHHE CEpOBOIOpPOJa M CBOWCTBA
J.Jlomyyenne  cepoBOJOpPOAa M CEPOBOJOPOJAHON  KHCIOTHI. | CEPOBOAOPOIHON KUCIOTHI M CYIb(HIOB.
Jloka3aTesnbCTBO HaJIMUMsl CYIb(QHI-NOHA B PACTBOPE WaeHTnguuupoBath Cyib(puI-HOHBI
Oxcnp cepnl | CepHUCTBIH Ta3, ero Gu3nvecKue CBOMCTBA, MOIYUEeHUE U IPUMEHEHHE. OmnuceiBate cBoicTBa okcuaa ceprl(IV) M cepHHCTOH KHCIOTHI, HMX

(IV), cepuucras
KHCIOTa ® €&
com

Xumudeckue cBoiictBa okcuaa cepri(IV): BoccTaHoBHTENBHBIE (C
KHCJIOPOJIOM, OPOMHOM BOJIO#, IIEpPMaHTaHATOM KaJIUsl U CEPOBOJIOPOIOM)
Y CBOMCTBA KMCJIOTHBIX OKCHJIOB CO I1I€JI0YaMHU.

CepHucras KUCIoTa U €€ COJu.

J.BuzneodparMeHTHI U clai bl o TeMe ypoka.KavecTBeHHbIE peakiuy Ha
CyIb(hUT-aHUOHBI

IIOJIy4EHHE U IIPUMEHEHUE.
XapakTepru3oBaTh BOCCTAaHOBUTENbHBIE CBOicTBa okcuaa ceprl(IV) u
KOHKPETH3UPOBATh X YPABHEHUSMHM PEAKLIMM.

OnucelBaTh MOJMYyYEHUE M TNPUMEHEHHE JTUOKCHIA CEPBI, CEPHHUCTOH
KHCJIOTHI M CYJIb(UTOB.

Pacnio3HaBaTh CyIb(QUT-HOHBI.

Oxcun
cepbi(VI).
CepHast KUCIIOTa
U e€ conu

CepHBIl  aHTHIPU,
IIPUMEHEHHUE.
Xumudeckne cBoricTBa okcuaa cepbl(VI), Kak OKHCIHUTENS U TUIHYHOTO
KHCJIOTHOI'O OKCH/JIA.

ero (¢u3MYeCKue CBOKMCTBa, IIOJIyY€HUE W

XapaktepuszoBatb okcui cepbl (V1) B cepHy0 KHCIOTY KaK KHCIOTHBIC
COETMHEHHUSL.

IIporHO3UpOBaTH OKUCIHUTENLHBIE CBOMCTBA okcuma cepbl(VI) m cepHoit
KHCIIOTEL.
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CepHas KUCJIOTa: CTPOCHUE B (PU3NIECKHUE CBOHCTBA.

XuMHYeCKHEe CBOMCTBA pa30aBICHHON CEPHOM KUCIIOTHI: OKHUCIUTEILHBIC
1 OOMEHHBIE M OKHCIIUTENbHBIE CBOMCTBA KOHIIEHTPHUPOBAHHOM.
[omyuenue cepHO KUCIOTHI B MPOMBINUICHHOCTH. O0JIACTH IPUMEHEHUS
CEpHOMN KUCJOTBHI.

Cynbdatel, B TOM 4Hcie W Kynopockl. ['uapocynbdarel. dusndeckue
Y XMMHUYECKHE CBOMCTBA COJIEN CEPHOU KUCIIOTHI.

PacrioznaBanme cynb(haT-aHHOHOB.

. CsoiictBa cepHOW KuCTOTHl. KadecTBeHHBIE peakiiu Ha CyIb(HT-
U Cynb(aT-aHUOHBI.

JI. O3HakoMJIeHHE C KOJUICKIMEH NPUPOAHBIX COCIUHEHUN Cephl.
KauecTBeHHas peakiysi Ha CYJib(aT-aHUOHBI

OmnuchIBaTh MOJyYCHHE U MPUMEHEHHUE TPUOKCHIA CEPbI, CEPHOM KUCIOTHI
U CyJb(aToB.
WnentndunupoBats CyiabhaT-nOHBL.

A3zor OO0m1ast XapakTepUCTHKA SIEMEHTOB V A-TpYIIIbI. JaBath 0011yI0 XapaKTePUCTHUKY THUKTOTECHOB.
A3zot. Ctpoenne atoma. Haxoxnenue B mpuponae. @usudeckue cBoiicTBa. | CpaBHUBATh  CTPOCHHE aTOMOB M KPUCTALIOB,  OKHCIHTEIBHO-
OKHCIHUTENBPHBIE H  BOCCTAaHOBHUTENbHBIE CBOWCTBA. IlomyueHwe W | BOCCTAaHOBUTEIbHBIE CBOMCTBA MTHUKTOI'C€HOB.
MPUMEHEHHUE a30Ta. VYcraHaBIuMBaTh 3aKOHOMEPHOCTH HM3MEHEHUS CBONCTB ITHUKTOT€HOB B
J. Cxema pOMBIIIUIEHHOH YCTaHOBKH ()PaKIIMOHHOW TIEPETOHKU BO3/lyXa | TpYyIIIIE.
XapakTepu3oBaTh HaXOXKJIEHHE a30Ta B MPHUPOJE, CTPOCHHUE MOJIEKYJIBI,
ero (u3MYeCKue CBOWCTBA, BOCCTAHOBUTEIBHBIE W OKHCIHTENbHBIC
CBOMCTBA.
OnuceBaTh MOJMYYCHUE a30Ta B Ja0OpaTOPUHU H MPOMBIIUIEHHOCTH U €T0
NIPUMEHEHUE
Ammuak. Comnu | CTpoeHue MOJIEKYJIbl aMMHUaKa, ero (pru3ndeckue cBOHCTBa. XapakTepru3oBaTh (M3MYECKHE M XMMHUYECKHME CBOMCTBA aMMHaKa Ha
aMMOHHS OOpa3oBaHue MEXMOJICKYISIPHOW BOJIOPOJHOH CBS3H. XHUMHYECKHE | OCHOBE COCTaBa M CTPOCHUS MOJICKYJIBI.
CBOICTBA aMMHaKa Kak BoccTaHoBuTens. OCHOBHBIE CBOWCTBa ammmuaka | OmuchiBaTh Ja0OpaTOpHBI W MPOMBIIUICHHBIH CIMOCOOBI MOTYYECHUS
KaK 3JeKTOHoAoHopa. KomrekcooOpazoBaHHEe ¢ y4acTHEM aMMEaKa. | aMMHaKa.
BzaumopeiicTBue ammuaka ¢ OpraHMYeCKMMHU BellecTBaMM M C | Pacmo3HaBaTh KATHOH aMMOHMUSL.
YIJIEKUCIIBIM T'a30M. XapakTepnu3oBaTh (GU3NYECKHE W XUMUYECKHE CBOHCTBA COJEH aMMOHUS
[Tomyuenue 1 mpuMeHEeHHE aMMHUaKa. U UX TIpUMEHEHHE.
Comu aMMOHUS: CTPOCHHE MOJEKYJd,  (U3MYecKne W XUMHUYECKHE
CBOMCTBa, IPUMEHEHUE.
J.IMonydyeHue u pasnoxkeHue xyuopuaa aMMoHus. KauecTBeHHas peakuus
Ha MOH aMMOHHS
Okcunsl  azora. | Coneobpasyromme (N203, NO2, N2Os) u Heconeobpasyromme (N2O, NO) | KnaccuduimpoBaTb OKCH/IbI a30Ta. XapakTepu30BaTh CTPOCHHUE MOJICKYJI,
A3zotucras okcuabl. x cTpoenue, Gu3nueckue U XUMHUECKHUE CBOHCTBA. (hm3nuecKue U XMMHYECKUE CBOHCTBA OKCHIOB a30Ta.
KHUCJIOTa U | Azotuctas  Kucinota u €€  OKHUCIHUTEIbHO-BOCCTAHOBUTENbHAas | OMHCHIBATh CBOWCTBA a30TUCTOM KHCJIOTHI U €€ coeil.
HUTPUTHI JIBOMCTBEHHOCTb. KonkperusuposaTth OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
Conn a30THCTOI KUCITOTH — HUTPHUTHI. HUTPUTOB YPABHEHUSIMHU PEaKIINN
A. Tlomyuenme oxcuma azora(lV) peakiueil B3auMOJCHUCTBUS MeTU
C KOHLUEHTPUPOBAHHOM a30THOM KuciaoTod. Bi3aumonelicTBue okcuaa
azota(lV) ¢ Bomoi
A3zoTHas Crpoenne Monekynsl u (U3MYECKHe CBOMCTBa a30THOM KkucnoThl. EE | XapakTepn3oBaTh CTpPOSHHE MOJEKYNbl, (QU3NYECKHEe W XHMHAYECKHUE
KHCIIOTa M | XHMHUYECKHE CBONCTBA: KHUCIIOTHBIE M OKHCIHUTEIbHBIE B PEAKIMSIX C | CBOMCTBA a30THOM KHCIOTHI KaK KHCIOTHI M CHIIBHOTO OKHCIHTENS, e
HUTPATEHI MeTalJIaMH W HEMeTaJulaMH, peakIWh CO OpPraHWYeCKUMH H | MOJIy9eHHE U IPUMEHEHHE.

HCOPraHN4CCKUMH COCIUHCHUSMU.
HonyquI/Ie a30THOM KHUCJIOTHI B IMPOMBIIIJICHHOCTH H J'Ia60paT0pI/II/I )48

VcraHaBIMBaTh 3aBHCHMOCTD MCKIAY CBOMCTBaMH HUTpATOB U HX
HOPUMCHCHUEM
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e€nprUMeHEHHE.

Hutpater (B TOM YHCIE W CENUTPHI), WX (DU3UIECKUE M XUMHUYCCKHEC
cBoiicTBa. TepmMuueckoe pasioxeHue HUTpatoB. [[puMeHeHne HUTPATOB.
. Pa3nokeHnue HuTpaTa HaTpHsi, TOPEHHUE YEPHOTO MOPOXa

dochop u ero
COCTUHEHHUSI

Crpoenne atoma u amnotpornusi ¢(ocdopa. Duzmueckue cBoiicTBa
AIJIOTPOIHBIX MOAU(PUKAIMN 1 UX B3aUMOIIEPEXO/BbL.

Xummuueckue cBoiicTBa (ocdopa: OKHCIHUTENBHBIE (C MeTalIaMu),
BOCCTaHOBUTEJbHEIC (¢ OoNiee 3JIEKTPOOTPHUIIATEILHBIMA HEMETAIIAMH,
KHCIIOTaMHU-OKUCIIUTEIISIMU, OepTroneToBoit COJIBIO) u
JACIIPOTIOPITIOHUPOBAHUS (CO IISITOTAMH).

HaxosxneHne B mpupoze U ero NoTydeHHe.

®docduH, ero CTpoeHNE U CBOKCTBA.

Oxkcunpt pochopa(lll) u (V).

®docdopHbIe KUCIOTHI, UX PU3NUECKUE U XUMHUICCKHE CBOMCTRA.
[lomyuenne w mnpuMmeHeHne  OpTo(OoCchHOpPHOH  KHCIOTHI.
opTodochOopHOI KHCIOTH U MX IPUMEHEHHE.

. Topenue docdopa, pactBopenue oxcuma ¢dochopa(V) B BOIE.
KauectBennas peakuus Ha (ocdar-anuoH.Koyekius MUHEpaTbHBIX
yaoOpeHuit

Conu

XapakTepuzoBaTh  auoTponuto  (ochopa,  cTpoeHHE ~ MOJIEKYI
MonuuKanuid, uxX  QHU3NYECKHe CBOWCTBA, BOCCTAHOBHUTEIBHBIC
U OKHCIHTENbHBIE CBOHCTBa (ocdopa, HaxoxkaeHHe B TMPHUPOJE,

MIOJTy9eHUE U TPAUMEHEHHE.
CpaBHHBaTh CBOMCTBA aJIZIOTPOITHBIX MOIU(DHUKAIIHIA.

YcTaHaBIMBaTh B3aMMOCBS3H MEXAYy okcuaamu Qocdopa, dhochopHBIMEU
KHCIIoTaMu U pocdatamu.

XapakTepru3oBaTh UX CBOHCTBA U IPHUMEHEHHE.

Unentnduuuposars pochaT-aHUOH.

Hab6monaTh 1 ONMChIBATE XUMHYECKHH SKCTICPUMCEHT

VYrnepon u ero
COCAMHEHUS

Yraepon saneMeHT [VA-rpynmel. AnnoTporHbie MOTUPHUKAITIN
yriepoja, UX IModydeHue U cBoiicTBa. CpaBHEHUE CBOMCTB anmasza U
rpadura.

XHUMHYeCcKHe CBOMCTBa YIJIEpOoAa: BOCCTAHOBUTENbHBIE (C TrajoreHamu,
KHCIIOPOZOM, CEpoil, a3oToM, Bojoi, okcumoMm wMemau(ll), xucaoramm-
OKHUCIIUTENIMU) U OKUCIIWTENbHbIE (C MeTallaMH, BOJOPOJIOM U MEHee
3JIEKTPOOTPULIATEIbHBIMI HEMETAJUIAMH).

VYraepon B mpupoze.

Okcun yraepona(ll): crpoeHume MoneKkysbl, CBOWCTBA, IOJMYYCHHE U
MIPUMEHEHHE.

Okcun yraepona(lV): cTpoeHume MOJEKyNbl, CBOWMCTBA, MOJYYCHHE U
TIPUMEHEHHE.

VYronpHas kucnota U e€ Coiu: KapOOHAThl W THAPOKApPOOHATBI, — HX
NPEACTABUTEH U IPUMEHEHHE.

J. Komnekuusi npupoaHbIX coequHeHud yriepoaa. Kpucramnnueckue
pemiétkn  anmaza W rpadura.  AncopoOums okcuma  azora(lV)
aKTHBUPOBAHHEIM yriieM. BocctanoBnenue okcuna meau(1l) yrimem.

JI. Tlonyuenue yriaekuesaoro raza B3auMOJIEHCTBHEM MpPaMopa C COJISTHOM
KHCIIOTOM M HcclefnoBaHUe ero cBoWcTB. KauecTBeHHas peakius Ha
KapOOHAT-aHUOH

JaBatp 00LIYyI0 XapaKTEPUCTHKY 3JIEMEHTOB

IVA-rpynmnsl.

CpaBHUBaTh aJUIOTPOIIHBIE MOAU(HKALUU YIIEpona IO CTPOCHHIO,
CBOMCTBaM U IPUMEHEHUIO.

XapakTepru30BaTh OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIE
yriaepona.

OnucelBaTh CTPOCHHE MOJIEKYJ, CBOMCTBA, IOIYYECHHE WU IPHUMEHEHHE
YTapHOTO U YIJIEKHCIIOTO Ta30B.

XapakTepru3oBaTh CBOWCTBAa KapOOHATOB U rUApokapOoHaToB. [IpuBoauts
IIPUMEPHl BAXXHEMINNX IPEACTATENEH COJIeH YroJbHOM KHUCIOTBI U MX
3HAYEHHE.

CBOMCTBaA

Kpemumnit u ero
COEIMHEHHUS

Kpemuwuii B npupone. [lomyuenre u npuMeHeHEe KPEMHHUSL.

Odusnveckre W XUMHYECKHE CBOWCTBAKPUCTAUIMYECKOTO KPEMHHUS:
BOCCTAaHOBUTEINIbHBIE (C TAJIOTEHAMH, KHUCJIOPOJOM, pacTBOpPaMH IIEIOYEH
YU TUIABUKOBOM KHCJIOTHI) W OKHUCITUTENBbHBIE (¢ Metamutamu). OKcuna
kpemuusi(lV), ero coiicTaa.

Kpemuuesas xucnora u e€ conu. CHiIMKaTHas: TPOMBIILICHHOCTb.

J. O3HakoMJIeHHE C KOJUJIEKIIMEH MPUPOAHBIX CHJIMKATOB M MPOAYKIMEH

OnuceiBaTh BOCCTAHOBUTEIBHBIC M OKHCIMTEIBHBIC CBOMCTBA KpeMHUus,
€T0 HaXOXJACHHUEC B IIPUPOAC, ITOJTYUCHUEC U obmacTu MIPUMCHCHUH.
VYcranaBauBaTh B3aNMOCBSI3H MEXKAY OKCUIaMU KPpEMHUA, KPEMHHEBBIMH
KHCJIOTaMH U CHJIMKaTaMU.

OnuceiBaTh MPOAYKIUIO CUIIMKATHOU IIPOMBITIJICHHOCTH.
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CUJIMKATHOM  TPOMBIIIIEHHOCTHU. [TonydyeHrne KpEeMHHUEBOM  KHUCIOTHI
B3aMMOJICUCTBUEM PACTBOpA CUJIMKaTa HATPpUsl C CHJIBHOM KHCJIOTOM,
pacTBOpeHHE KpPEMHHEBOW KHCIOTHI B MIENOYH, pasiioKEHHE TIpU
HarpeBaHUN

1 [IpakTuueckas [Tony4yenue OKCUIOB HEMETAIIIOB U UCCIIEJOBAHUE X CBONCTB CoOmomaTh TpaBWiIa TEXHMKH  O€30MacHOCTH Tpu  pabore ¢
pabota 8 nabopaTopHeIM  OOOpPY/IOBAaHMEM,  HArpeBaTEIbHBIMH  MPHOOpaMH,
1 [IpakTuueckas [Tomy4enue ra3oB U UCCIEIOBAHUE UX CBOWCTB XUMUYECKUMU PEAKTUBAMU. ODKOHOMHO M SKOJOTHYECKH TPaMOTHO
pabora 9 oOpammaThCsi ¢ HUMHU.
HabGmomate xuMudeckue siBIeHHS W (UKCHPOBAaTh  PE3yJIbTATHI
HabmoaeHui. @opMyaIupoBaTh BEIBOJIEI HA UX OCHOBE
1 O06o0Omenue u | BeimoaHeHWe TECTOBBIX 33aJaHMil Ha3HAHWE (U3MYCCKUX WM XUMHUYCCKUX | BBITOTHATH TECTHI U YIPAXKHEHHMS, PEIIATh 3a1a4H [0 TEME.
CUCTEMAaTH3allusl | CBOMCTB, CIOCOOOB IMONydeHUss W oOnacTedl MpUMEHEeHUs HeMeTawioB | [IpoBOAMTEH OIIEHKY COOCTBEHHBIX JOCTH)KCHUH B YCBOCHUU TEMBI.
3HaHUM MO TEME | U UX COCTUHECHUI. KoppektupoBarh CBOM 3HaHHS B COOTBETCTBHUHM C IUTAHHUPYEMBIM
«HemeTramibny TloaroToBka K KOHTPOJIBHOM paboTe pe3yIbTaTOM
1 KonTponrsHas pabota 6 no teMe «HeMeTaby
16 | TEMA 8. METAJLJIbI
1 Illenounsie [TomosxeHne MIEIOYHBIX METAJUIOB B MIEPUOJUIECKOI cucTemMe 31eMeHTOB | OOBICHITh 3aKOHOMEPHOCTH H3MEHEHHS (PU3UYECKHX W XUMHYECKHUX
METaJLIbl . 1. MenneneeBa U CTpPOEHUE UX aTOMOB. CBOMCTB IIEJIOYHBIX METAJUIOB B 3aBUCUMOCTH OT UX aTOMHOI0 HOMeEpa.
3aKOHOMEPHOCTA HM3MCHCHHUS (PM3MUECKUX W XMMHYSCKUX CBOWCTB B | XapaKTepHU30BaTh HAXOXKIACHUE B NPHUPOJE, IMOJyUYCHHUE M NPUMECHEHUE
3aBHCUMOCTH OT aTOMHOIO HOMepa MeTauia (M3MEHEHHME IUIOTHOCTH, | IISJIOYHBIX METAJUIOB B CBETE OOIIETr0, 0COOCHHOTO U €IMHUYHOTO.
TeMIIepaTyp IUTABJICHUS ¥ KUTICHUS, PEaKIIUil ¢ BOJOM). OnuceiBaTh OMHAPHBIC KUCIIOPOIHBIC COSUHEHUS IEIOYHBIX METAJIJIOB U
Enuangnaoe, ocobeHHOE W o0IIee B peakIusax ¢ KHUCIOPOAOM, APYTHUMH | YCTaHABIUBATh T€HETHUYECKYIO CBSI3b MEKIY COCTUHEHUSIMHU.
HEMETaJUIaMHU, KUJKAM aMMHUAKOM, OPraHUYECKUMHU U HEOPraHWYECKUMHU | XapaKTepU30BaTh CBOMCTBA METAJJIOB, OKCUAOB, FHAPOKCHUIIOB U COJIEH
KHUCJIOTaMU U JIp. COEAUHEHUSIMU. LIETOYHBIX METAIJIOB U UX IPUMEHEHHUE.
Haxoxaenue B mpupoje, ux MoaydeHue u MpuMeHEHNE. WnentudunmpoBats COSTUHEHHUS MICTOYHBIX METAJLIOB.
OKcuIpl, UX MOJIYYCHUE U CBOHCTBA. HaGuronaTh ¥ ONUCHIBATh XUMHYECKUN IKCIICPUMEHT
[I{€0un, NX CBOWCTBA U IPUMEHEHHUE.
Conu 1eNT0YHbIX METAMUIOB, UX NPEACTABUTENN U 3HAYCHUE.
. OOpa3sis! menoyHbIX MeTauioB. B3auMo ieiicTBre MIeTOYHBIX METAJLIOB
¢ BoJioi.Peakiiys okpalurBaHus IJIaMEHH COJISIMH IIEJIOYHBIX METAJJIOB
1 Meramier  Ib- | CtpoeHue aToMOB Meau 1 cepedpa.
rpynnel: Meab U | Ou3nyeckue U XMMUYECKHE CBOWCTBA 3TUX METAJLIOB, MX MOJy4YeHHUE M | XapaKTepu30BaTh CTPOCHHE aTOMOB, (H3MUECKHEe W XUMHYECKUE
cepebpo MIpUMEHEHHE. CBOICTBa MeM U cepedpa.
Mens u cepebpo B mpupoe. HUX COEJTMHEHUM.
CBoOJiCTBa M TMPUMEHEHHE BaXXHEHINX coeanHenuit: okcumoB meau(l) u | OnuceiBaTh CBOMCTBA W NPUMEHEHHE OKCHIOB W BaKHEHIIMX COJIeH
(1), cepeodpa(l); comeit memu(ll) (xmopuma u cymnbhara) U cepebpa | cepebpa 1 MeIH.
(¢dTopuma, HUTpaTa, XpoOMaTa U areTara). Pacrio3naBaTh KaTHOHBI MeIIU U cepedpa.
JI. KauecTBeHHBIE peaklFi Ha KATHOHBI MEJI 1 cepedpa
1 bepunnuii, ITonoxxenne B mepuoamdeckoit cucteme anemenToB J[. . MenzaeneeBa u | JlaBath 0OIIyI0 XapaKTEPUCTHUKY DIEMEHTOB
MarHui U | CTpoeHHs aTOMOB MeTauioB || A-rpynmsl. IlA-rpynmbel Ha OCHOBE WX TIOJOXKEHHS B IMEPUOAMYECKON cHcTeMe
ménouyno3emMens | HaxoxaeHne B Tpupoje, MoiydeHue, (u3ndeckue U xummdeckue | anemeHTtoB J. 1. MeHnnieneeBa v CTpOCHHS aTOMOB.

HBIC MCTaJlJIbl

CBOMCTBA, IPUMEHEHHE MIETOYHO3EMEIBHBIX METAIIOB U UX Ba)KHEHIINX
COeIMHEHMI (OKCH/IOB, THIIPOKCUIOB U COJIEH).

1. O6pasnpr MetawioB |A-rpynmel. B3aumozeiicTBrue Kalblius ¢ BOJOM.
l'openne maraust B Boj€ W TBEPJOM YyriekucioMm rase.KauecTBeHHbIE

p€aKuu Ha KaTHOHbI MAarHuvs, KaJIbIIuAd, 6ap1/m. PeaKHI/II/I OKpalllrBaHUA

YcranaBnMBaTh 3aKOHOMEPHOCTH H3MEHEHUs cBOMCTB B IIA-rpymme.
XapakTepnu3oBaTh HAXOXKACHHUE B NPUPOJE, MOJyUYEHHE U INPUMEHEHUE
METOYHO3EMEIIbHBIX ~ METAJNIOB B CBeTe  OOIIEro, OCOOEHHOIO
Y €IMHUYIHOTO.

OnuceiBaTh OWHAPHBIE KUCIOPOAHBIE COEAMHEHHS IIET0YHO3EMETbHBIX
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IJIAMEHU COJIIMU METaTOB || A-rpymms

METaJJIOB U
COETMHEHHSIMU.
XapakTepru3oBaTh CBOMCTBAa METAJNIOB, OKCHUJOB, THAPOKCUIOB W COJEeH
LIEJTOYHBIX METAIJIOB U UX IPUMEHEHHUE.

WnentudunmpoBats COSMHEHUS MarHUs, KAIbIUs, Oapusl.

Ha0uro1aTh ¥ ONUCHIBATh XUMHYECKHUNA DKCIICPUMEHT

YCTaHaBJIUBATh TCHETUYCCKYIO CBA3b MEXIOYy nux

KectkocTh Bpemennas u mocTosiHHasg XKECTKOCTh BOIBI M CIOCOOBI yCTpaHEHHs | XapaKTepHU30BaTh BPEMEHHYIO U MOCTOSIHHYIO KECTKOCTH BOJBI.
BOJIBI U | K&XI0ro U3 TUNoB. OHUTHI. VYcraHaBiuBaTh  B3aMMOCBA3b MEXIY HPUYMHAMU JKECTKOCTH U
CHOCOOBI eé | . [TonyuyeHue x€CTKON BOABI U yCTPAaHEHUE KECTKOCTH crocobamMu e€ yCTpaHeHHS.
yCTpaHEHUsI OmnuceiBath Bpea KECTKOU BOBI.
HabmtonaTh v onMChIBaTh XUMUYECKUH SKCIIEPUMEHT
Hunk [Tonoxenue B mepuoanyeckoi cucreme snemeHToB Jl. . Menneneesa u | OnuceiBaTh CTpOeHHE aToMma, (u3WYecKkne XHMHYECKHE CBOICTBA,

CTpoeHHusI aTOMOB IMHKAa. Ero ¢Qusuyeckne m XUMHUYECKHE CBOWCTBA.
Haxoxnenune B mpupoze, mosrydyeHue 1 IpUMEHEeHNe [IMHKA.

Oxcun, THAPOKCUA U COJIM LIMHKA: UX CBOMCTBA M IPUMEHEHHE.

JI. TlonyuyeHue 1 uccieoBaHUE CBOMCTB TUAPOKCHIA LIUHKA

[I0JIy4Y€HHUE U TPUMEHEHHUE LIMHKA.
AprymeHTHpOBaTh aM(pOTEpHBIE CBONCTBA OKCHAA W THUAPOKCHAA ITMHKA
XUMHYECKAM IKCTIEPUMEHTOM.

XapakTepru3oBaTh KOMIDIEKCOOOpa30BaHKe Ha MPUMEPE IIHKATOB.

AmomMuHuii u
€ro CoOeJUHEHUS

ITonoxenue B nepuoaudeckon cucreme 3ieMeHToB [l . Menneneesa u
CTpOEHUSI aTOMOB anmfoMuHMs. Ero ¢u3ndeckue u XuMH4YecKre CBONCTBA.
HaxoxnaeHne B mpupoze, NOTyYeHNE U IPUMEHEHNE ATFOMUHMS.

Oxcun, rTUOPOKCHIT U COJH AIFOMUHMSA (B KOTOPBIX aJIFOMUHUN HaXOIUTCA
B BUJI€ KATHOHA U aJJFOMHMHATHI): UX CBOWCTBA U IPUMEHEHHE.
OpFaHI/I‘IeCKI/IC COCAMHCHUS aJIOMHUHUSA.

JI.B3auMoJeiCcTBUE allOMUHUS C pPacTBOPAMM KHUCJIOT M  IIEJNOYEH.
[TosnyyeHne U U3y4YeHHE CBOMCTB TUJIPOKCH A ATIOMHUHUS

OnwuceiBaTh CTPOCHUE aToMa, (QHU3MYECKHEe XHMHUYECKHE CBOWCTBA,
IMMOJIY4YCHUEC U ITPUMCHCHUC AJIFOMUHHUS.

AprymeHTHpoBaTh amM(pOTEpHBIE CBOICTBa OKcHAa |
TIOMUHUS XUMUYECKUM SKCIIEPUMEHTOM.
XapakTepru3oBaTh KOMIUIEKCOOOpa30BaHUE HA IPHUMEPE AIFOMUHATOB.

THIPOKCHIA

Xpom wu ero | [lonoxenue B nepuoandeckoi cucreme snemeHToB /. M. MenneneeBa u | XapakTepu3oBaTh XpOM MO €ro MOJOKEHHIO B MEPUOJUYECKON CUCTEME
COCTUHEeHHS CTpoeHHsI aToMOB XxpoMa. Ero ¢usmveckme M xXummueckue cBoicTBa. | anemeHToB JI. . MeHneneeBa W CTPOGHHIO aTOMOB, (U3NYECKHE U
HaxoxneHnuve B npupoze, oaydeHne 1 IpUMeHEeHHe Xpoma. XUMHYECKAE CBOWCTBa, TIONy4YeHWEe W  IPHMEHEHUE Xpoma.
CBoiicTBa, MOJMy4YeHHE W MPUMEHEHHE BaXXHEHIIMX coeanHeHUs xpoma: | [I[porHo3mpoBaTh  CBOWCTBAa  BaXHEWIIMX  COEAMHEHUH  (OKCHIOB
OKCHUAOB U THUAPOKCHUIOB XpomMa, JUXPOMATOB MW XPOMATOB IICJIOYHLIX | U TUAPOKCHUIOB XpOMa) B 3aBUCUMOCTHU OT CTCIICHU OKHCIICHUA XpoMma.
METaJIOB. [IpoBoauThH, HAOMIOAATH ¥ OMUCHIBATH XUMUYECKUN IKCIIEPUMEHT
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCHIIOB
XpoMa OT CTEIIEHH er0 OKUCIICHUSI.
XpoMarel W AMXPOMAThl, WX B3aUMOIEPEXOABl ¥ OKUCIHUTEIHHBIE
CBOICTBA.
. [Tonyuenue " HCCIIeIOBaHNE CBOMCTB TUJPOKCHUIA
xpoma(lll).OkucnuTenpHble CBONCTBA TUXpOMaTa Kalvs
Maprasnen Ilonoxenne B nepuoaudeckoil cucreme anemeHToB Jl. . MenaeneeBa u | XapakTepu3oBaTb MapraHell IO €ro IOJOKEHUI0 B IIEPUOINYECKOMN

CTPOEHMsI aTOMOB MapraHia. Ero ¢usnueckue U XMMHUYECKHE CBOWCTBA.
Haxoxnenue B mpupoze, Noy4eHue U IPUMEHEHUE MapraHia.
Ilonyuyenue, cBoiicTBAa ¥ NPUMEHEHUE BAXKHEWIIUX  COCAUMHEHUM
Maprafma: OKCHIOB M THAPOKCHIIOB, COJEH Mapradia B pasIdIHOU
CTEIEHN OKUCIICHUS.

Comun wmapranma (VII), 3aBUCUMOCTP WX OKHUCIUTEIBHBIX CBOWCTB OT
cpebl pacTBopa.

J. OxucauTeapHble CBOMCTBA MEpMaHTaHaTa KaJIus

cucreme snemeHToB 1. V. MenneneeBa 1 CTpOSHHIO aTOMOB, (pHu3nyecKue
U XUMUYECKHUE CBOMCTBA, MONTYYSHUE U PUMEHEHUE MapraHua.
[IporHo3upoBaTth CBOWMCTBa BaXXHEHIINX  COEAWHEHUH  (OKCHJIOB,
TUAPOKCHJIOB M COJIEH MapraHiia) B 3aBUCHMOCTH OT CTETICHH OKHCIICHHS
Maprasra
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Keneszo u ero

Tlonoxenue B nepuoguyueckoit cucreme snemeHntoB /. V1. Mengeneesa u

XapakTepru30BaTh Kele30 Mo ero MOJI0KEHUIO B TIEPHOJINIECKON CHCTEME

COEJIMHEHUS CTPOCHHS aTOMOB ene3a. Ero dm3mdeckne W xuMudeckue cBoicTa. | anemeHToB JI. 1. MeHneneeBa W CTPOSHHIO aTOMOB, (M3WYECKUE H
Haxoxnenvne B mpupoje, moiydeHue (UyryHa W CTald) W NMPUMEHEHWE | XUMUYECKHe CBOWCTBA, MONy4YeHHE (YyryHa M CTalM) M TNPUMEHEHHE
xKenesa. ’KeJie3a U €ro CIUIaBOB.

[lomyuenue, cBoiicTBa H TNPUMEHCHHE BaKHEUIIMX coenuHeHUE | [IporHo3upoBaTh CBOWCTBA BaXKHEHIIMX COCAWMHCHUH (OKCHIOB W
xenesa(ll) u  (I1): oxcumos, rumpokcumoB, coneil. KoMIuieKCHBIE | THAPOKCH/IOB jKejie3a) B 3aBUCHMOCTH OT CTETIEHH OKHCICHHUS JKee3a.
COCTMHCHMSI JKee3a. Pacnioznasats katuons! xkeneza(ll) u (1)
JL.Komnekuus xene3oconepKalux pyld, dyyryHa u crtand. IlomydeHue
HEpPaCTBOPUMBIX THIPOKCHIOB JK€JI€3a M M3YyYECHHE HX CBOWCTB.
[TonydyeHne KOMIUIEKCHBIX COSTMHEHUN jKee3a
1 [IpakTuueckas Pemenue skcrniepuMeHTaNnbHBIX 3aa4 o TeMe «[lomyueHue coeauHeHU | DKCIEPUMEHTAIBHO MOJy4YaTh HauOoJiee pacpoCTPaHEHHBIC COSIMHECHUS
pabota 10 METaJUIOB U UCCJIEIOBAHUE UX CBOUCTBY METaJUIOB U M3Y4YaTh UX CBOMCTBA
1 [IpakTuueckas Pemienne  skcmepuUMEHTANBbHBIX — 3agad 1o TemMaM  «Mertamie»y | BeicTpauBath IjlaH aHalu3a KaueCTBEHHOTO COCTaBa COCAMHEHUI
pabora 11 nu «HeMeraiib METAJJIOB H HEMETAJIJIOB
1 O6o0Omenne u | BeimogHeHWe TECTOBHIX 3aJaHWK Ha 3HAHHWE CTPOCHWs, (HU3WUECKUX | BBITOTHATH TECTH M YIPaXHEHHS, PEIIaTh 3a1a4H [0 TEME.

CUCTeMAaTH3allnsl | U XHMUYECKIX CBOWCTB, IOJNIyY€HHWE W TIPUMEHEHHe MeTaluioB M uX | [IpoBOAWTH OIEHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHHH TEMBI.

3HaHUI MO TE€ME | COCAMHECHHUM. KoppektupoBarb CBOM 3HaHHS B COOTBETCTBHUM C IUTAHHUPYEMBIM

«MeTamibby [ToaroToBKa K KOHTPOJILHOU paboTe pEe3yIbTaTOM

1 KouTponbHas padora 7 mo Teme «MeTauib»

1 O0600111IeHIE ¥ CHCTEMATH3alMs 3HAHUH 10 KYpCy 00Iel XUMUH
1 Hrorosast KOHTpoOIBbHASA paboTa MO Kypcy 0O0IIei XuMuu

4 IloBTOpenue

102 | UToro
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PexoMeHnganmuu no 0CHAIIEHUIO y4eOHOTO Mpoliecca

YMK «Xumus. 10 knacce. YrinyOaéHHBIH YPOBeHDb)

1. T'abpuensan O. C. Xumus. 10 xmace: yue6.mocobue aist o0meoOpa3oBar. opraHusaiuii: yriay6. ypoBeHs /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: TIpocenienue, 2019.

2. TI'abpuensa O. C. Meronndeckoe mocodme k yueOnuky O. C.['abpumensna m ap. «Xumms. 10 xmacc.
Yrny6néunstit yposeub» / O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemienue, 2019.

YMK «Xumus. 11 knace. Yriny0aéHHBIH YPOBeHb)

1. Tabpuensn O. C. Xumus. 11 knacc: yueb.mocodue as o01eoOpa3oBar. opraHu3aiuii: yriayo. ypoBeHb /
O. C. T'abpuensn, U. I'. Octpoymos, A. H. JIékun, C. A. CnankoB. — M.: [Ipocsemenue, 2019.

2.I'adopuensn O. C. Metoanyeckoe mocobne k yueOHuky O. C.Tabpuensna «Xwumms. 11 xkmacc.
Yrayonéunsiid yposenb» / O. C. I'abpuensn, U. T'. Octpoymos, C. A. Cragkos. — M.: TIpocsemenue, 2019.

Hugpopmayuonnwie cpeocmaa

Humepnem-pecypcusl Ha pyccKom A3biKe

1. http://www.alhimik.ru. TIpencraBieHsl ciefyromme pyOpUKU: COBEThI aOUTYPUCHTY, YUYUTEIIO XHUMHH,
CIIPaBOYHUK (OYCHHh OOJbIIas TOmOOpKa TaOMWIT W CIIPAaBOYHBIX MAaTEpHaoB), Becémas XHMHS, HOBOCTH,
OJIMMIIHA/IBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKHUX CBEICHHUIA).

2. http://www.hij.ru/. Xypuan «Xumusi U SKU3HB»IIOHATHO W 3aHHMATEIbHO PaccKasbiBaeT 000 BCeM
WHTEPECHOM, YTO MPOUCXOAUT B HAYKe U B MUPE, B KOTOPOM MBI )KUBEM.

3.http://chemistry-chemists.com/index.html. DnekrponHbIil KypHanm «XHUMHKH U XHMHUSI», B KOTOPOM
NpeaACTaBJICHO MHOKCCTBO OIIBITOB IO XHWMUH, 3aHUMAaTEILHOM I/IH(bOpMaHI/II/I, HO3BOJ’IHIOIIICI7] YBJICUb YUCHHUKOB
HKCTIEPUMEHTATBHON YacThIO IPEMETa.

4. http://c-books.narod.ru. BceBo3moskHast TuTepaTypa mo XMMHH.

5. http://1september.ru/. )Kyphan s yauTesaeid U He TOIbKO. BobIoe KOIM4ecTBO paboT YIEHHKOB, B TOM
YHCJIe U UCCIE0BATEILCKOTO XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIA MOPTal CO CChUIKAMH Ha
00pa30BaTeIbHBIC CAUTHI 10 XUMHH.

7. www.periodictable.ru. CoopHuK cTaTell 0 XHMUYIECKHX JIEMEHTAX, WIUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

Hnmepnem-pecypc na anenuiickom sazvike

http://webelementes.com. ComepXUT HCTOPUIO OTKPBITHS W ONHCAHHE CBOWCTB BCEX XUMHYECKUX
3JIEMEHTOB. ByneT mone3eH Ui COBEPIICHCTBOBAHUS MHOCTPAaHHOTO SI3bIKAa OOYYAIOLIMXCS, TaK KaK CONEPKUT
Ha3BaHHUA 3JICMCHTOB M BCIICCTB HA pa3HbIX SA3bIKaX.

Inanupyemble pe3yiabTaThl U3YYeHUS] Y4eOHOro mpeaMera «XHMHS» Ha YPOBHE CpeHEro 00IIero
o0pa3zoBaHus

Buvinycknux na y2nyonénnom ypoene Hayuumcsi:

—NoHUMAamb XUMHYECKYIO KapTHHY MHpPa KaKk COCTaBHYIO YacTh LEJIOCTHOW HAYYHOW KapTHHBI MUDA,

— packpviéams PoOib XUMUM U XMMHUYECKOTO MPOU3BOJICTBA KaK MPOU3BOJUTEIFHON CHIIBI COBPEMEHHOTO
o011€ecTBa;

—gopmyauposams 3HAYCHUE XUMHU 1 €€ IOCTH)KEHHI B IIOBCETHEBHOM KU3HH YETIOBEKA;

—yCmManagIueams B3anMOCBS3U MEXy XUMUCH U JPYTHMH €CTECTBEHHBIMU HAYKaMHU;

—popmyruposamvnieproanaeckuii 3akon /1. 1. MeHneneeBa u 3aKOHOMEPHOCTH M3MEHEHUH B CTPOCHUH U
CBOMCTBaX XMMHYECKHX DJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB Ha OCHOBE MEPHOIUYECKON CHUCTEMBI Kak
rpadUUecKoro 0TOOpakeHHsI IEPUOTUIECKOTO 3aKOHA;

—@opmyauposams OCHOBHBIC TIOJOXKEHUS TEOPUM XHUMHUYECKOTO CTPOCHHS OPTaHWUYECKHX COCAMHEHHH
A. M. BytnepoBa, pacxkpviéams OCHOBHBIE HAIPABICHUS JTOH YHHMBEPCAIbHOW TEOPUU — 3aBHCUMOCTH CBOWCTB
BEIIECTB HE TOJBKO OT XHMHYECKOTO, HO TaKXKe M OT OJJIEKTPOHHOTO M IPOCTPAHCTBEHHOTO CTPOCHUS U
UATIOCMPUPOBAMb X IPUMEPAMH U3 OPraHMYECKOW 1 HEOPraHMYECKOH XUMHU;

—apeymMeHmupo6ams YHUBEPCAIbHBIA XapaKTep XMMUUYECKHX MOHSITHH, 3aKOHOB U TEOPHH JUId OOBSCHEHHS
COCTaBa, CTPOCHHSI, CBOWCTB U 3aKOHOMEPHOCTEH OOBEKTOB (BEIIECTB, MATEPHAIOB U MPOLIECCOB) OPTaHUUECKON H
HEOPraHWYECKON XUMUHU;

—Xxapakmepuzoeamss-, P-ud-37eMEHTHITIO UX MTOJIOKEHHIO B Tieproandeckoii cucreme JI. Y. Meneneena;

—KnaccupuyuposamvXUMUYECKHe CBSI3M W KPUCTAJUIMYECKHE PEIIETKH, 00bACHAMb MEXaHU3MBI X
00pa3oBaHUsl M 00KA3bl6AMb EOUHYIO MPUPOAY XMMHYECKUX CBs3ed (KOBAJICHTHOHM, MOHHOHM, METaJUIMYEeCKOM,
BOJIOPOIHON);

—00bsicHAmMb TIPAYMHBI MHOT000pa3usi BEIIECTB Ha OCHOBE MPHPOJBI SIBJICHUH HW30MEPHUN,TOMOJIOTHH,
IOTPOIINHY;

—Kaaccuguyupogams XUMHUYECKHE PEaKIMU B HEOPraHWYeCKOHM M OPraHWYeCKOWXMMHUHU TI0 Pa3TUYHBIM
OCHOBaHUSIM U yCImaHasiueams Criequ(UKy TUIIOB PEAaKIUA OT 00IIEero yepe3 0COOCHHOE K eINHUYHOMY;

— Xapaxmepu3o6amy TUIPOIH3 KaK CIeNU(DUIHBIA OOMEHHBIN MPOLIECC U PACKPbIGANIb €T POIb B KHUBOW U
HEXUBOU NPUPOJIE;

—Xapakmepu3oeams SNEKTPOIH3 KaK CICHU(PUUHBIA OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN IPOIECC U €ro
MPaKTUYECKOE 3HAUYCHHE;

—Xapakmepuzoeams KOPPO3UI0 METAIUIOBKAK OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIA MPOIECC U npedndazambs
cI1ocoOBI 3aIUTHI OT HEE,

—ONuUCkl6aMb TPHUPOAY MEXAHU3MOB XHMHUYECKMX PEAaKIMH, NPOTEKAIOIIUX MEXIy OPraHM4eCKMMH U
HEOPraHMYECKUMH BELIECTBAMH;
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—Kaaccuguyuposams HEOPTaHMIECKUE U OPraHUYECKUE BEIIECTBA M0 Pa3InUHBIM OCHOBAHUSIM;

—Xxapakmepu3oeams OOLUINE XUMHUUECKHE CBOWCTBA BAKHEHIINX KIACCOB HEOPTaHWMYECKUX U OPraHMYECKHX
COETMHEHHH B TUTaHE OT O0IIEro Yepe3 0COOEHHOE K eANHUIHOMY

—UCNONb306aMb 3HAKOBYIO CHCTEMY XHMHYECKOTO S3bIKa JUISI OTOOPaXEHHsI COCTaBa (XMMHYECKHE
(hopMyITBI) M CBOHCTB (XMMHUYECKHE YPABHEHHUS) BEIIIECTB;

—UCNONbL306aMb TIPaBUIIA U HOPMBI MEXIYHApOJHOH HOMEHKJIATYPHI AJIsl HA3BaHUW BEIIECTB MO (opMysiaMm
1, HA00OPOT, JJIsl COCTABIICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (hOPMYJT COSTMHEHHIA IO MX Ha3BaHUSM;

—3Hamb TPUBHAJbHbIC Ha3BaHUS BaXHEHIIMX B OBITOBOM H  TMPOW3BOJICTBCHHOM OTHOILICHHU
HEOPTaHWYECKUX U OPTaHUYECKHUX BEIIECTB;

—Xapaxmepu3o8amb CBOWCTBA, MOJIyYeHHE W MPUMEHEHHE BAXKHEHIINX IPEICTaBUTENEH THUIIOB M KIIACCOB
OpPTaHHYECKUX COeTMHEeHNN (TIpenenbHBIX, HEMpeaeTbHbBIX u apOMaTHYECKUX  YTIIEBOJOPOJIOB,
KHCIJIOPOJICOACPIKAIIMX U a30TCOJACPIKAIINX COSAMHEHUI, a TAK)Ke OMOOTMYECKU aKTHBHBIX BEILECTB);

—yCmanaeIuéams 3aBHUCUMOCTh JKOHOMHKH CTpaHbl OT JOOBIYM, TPAaHCIOPTHPOBKH M TepepadOTKU
YTJIEBOIOPOTHOTO CHIPBS (HEPTH, KAMEHHOTO YIJIsl K IPUPOAHOTO Ta3a);

— DKCIEPUMEHTAIBHO HOOMEep#Oams COCTaB M CBOMCTBA BaXHEWITNX NpPEACTaBUTENCH HN3yUECHHBIX
KJIACCOB HEOPTAaHMYECKHUX M OPTaHIMYECKUX BEIIECTB C COOIOIEHNEM MPAaBHUII TEXHUKH 0€30MacHOCTH I pabOTHI C
XIMHYECKAMH BEIIECTBAMH 1 JTa0OpaTOPHBIM 000PYIOBaHUEM;

—Xapaxmepu306ams CKOPOCTh XUMHUECKOH peakuy 1 e€ 3aBHCUMOCTh OT Pa3IUYHBIX (DaKTOPOB;

—ONUCHIBAMbXAMUIECKOE PABHOBECUE U 1npedideams CIIOCOOBI €r0 CMEICHHS B 3aBUCHMOCTH OT Pa3IHYHBIX
(bakTopoB;

—npou3600ums Pacd€Thl MO XUMHUYECKHM (OpMylaM W YpaBHEHHSIM Ha OCHOBE KOJHMYECTBEHHBIX
OTHOIIIEHUH MEXIy YIYaCTHUKAMU XUMHUYECKUX PEaKIIHIA;

—Xapaxmepu3oéams BAXHEUINE KPYMHOTOHHAXXHBIE XUMHYECKHE TIPOU3BOJCTBA (CEPHON KHCIOTHI,
aMMHaka, MeTaHoja, mepepaboTku He(TH, KOKCOXUMHYECKOTO IMPOU3BOJCTBA, BAXHEHIINX METAILTYPTrHUECKUX
MPOM3BOJCTB) C TOYKHM 3pEHHUS XMMH3Ma IPOLECCOB, YCTPOWCTBAa BA)KHEHMINIMX amnmapaToB, HAYYHBIX MPUHIIMIIOB
MPOM3BOJICTBA, IKOJIOTUIECKON U SKOHOMHUYECKOH 11e71ec000pa3HOCTH;

—cobar00ams TIPaBHUIIa YKOJIOTHIECKONH O€30MaCHOCTH BO B3aMMOOTHOIIICHUSAX C OKPYXKAIOIIEH cpemoi mpu
oOpaleHNy ¢ XUMHYECKUMH BEIECTBAMH, MaTepHAIAMHU H ITPOIIECCaMH.

Boinycknuk na yenyonéHnom ypoeHe nojiyuum 603MOHCHOCHLb HAYUUMbCA:

—UCNOABL306aMb METOIBl HAYYHOTO TO3HAHHS TPU BBHIMOJHEHUH MPOEKTOB M yUeOHO-MCCIIEeIOBATEILCKUX
3aJ1a4 XUMHUYECKOM TeMaTHKH;

—NPOSHO3UPOBAMb CTPOCHUE U CBOWCTBA HE3HAKOMBIX HEOPTAaHUUECKUX U OPTraHUYECKUX BEIISCTB Ha OCHOBE
aHAJIOTUH;

— HNpocHO3Upo8ams TEUCHHE XMUMHUYECKUX TIPOIECCOB B 3aBHUCHMOCTH OT YCJIOBHH HMX MPOTEKAaHUS H
npeodnazams CIIOCOOBI YIIPABICHUS 3TUMH MPOIIECCaMU;

—ycmanaeIueams BHYTPUNIPEAMETHBICB3aMMOCBSI3M XUMHH Ha OCHOBE OOILIMX TOHSTHH, 3aKOHOB U TEOPUH
OpPTaHMYECKOW M HEOPraHWYECKOW XMMHH U MEXKIPEIMETHBIE CBS3HM C (DU3MKOH (CTpOeHHE aToMa W BEIECTBa) U
6I/IOJIOFPIGI>'I (XI/IMI/I‘IeCKaH opraHusanys )XM3HU U HOBBIC HAIIPABJICHUSA B TCXHOJIOTUU — 6I/IO- u HaHOTeXHOHOI‘I/II/I);

—packpviéams PONb TIONYYEHHBIX XHUMHYECKMX 3HAaHWUM B Oyaymied ydeOHON u mpod)ecCHOHATBHOMN
NeSTeNLHOCTH;

—npoexmuposams COOCTBEHHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, CBA3AHHYIO C XUMHEH, B 3aBUCUMOCTH OT
JIMYHBIX HpeI[HO‘ITeHI/II\/'I ¥ BO3MOKHOCTEH OTE€UECTBEHHBIX BY30B XUMHYECKOMN HaIlpaBJICHHOCTH;

—apeymenmupogams ~ €AMHCTBO MHpa  BEIISCTB yCTAHOBJICHWEM TCHETHYECKOH CBS3H  MEXIY
HEOPTraHNYCCKUMHU 1 OPIraHNYCCKUMU BCUICCTBAMMU,

—671a0emb XUMHUYECKUAM SI3BIKOM KaK (PaKTOPOM YCIIEITHOCTH B MTPO(ECCHOHANBHON IEATENBHOCTH;

— Xapaxkmepu3o6amsb CTAaHOBJICHHE HAYYHOH TEOpUM HA TMpPHUMEPE OTKPHITHS IMEPHOIMYECKOTO 3aKOHA U
TEOPUHU CTPOCHUS OPTAHUYECKUX U HEOPTaHHUECKUX BEIECTB;

—npuHUMame ydacthe B TPO(UIBHBIX KOHKYpcax (KOHQEpEHIMSX, OJIMMITUANax) Pa3ludHOTO YPOBHS,
AICKBATHO oOyerusamsv PpPE3YJbTAThl TAaKOro YydJaCTusa U npoexkmupoeams IIYTU TMOBBIMICHUA MPCAMETHBIX
JIOCTIDKCHHIA,

— KPUTHUYECKH OMHOCUMbCA K TICEBJOHAYYHOW XUMHUYECKON WH(OpMaNny, IIOIydaeMoOi W3 Pa3HBIX
HUCTOYHHUKOB;

—nOHUMamMb TII00ANIBHBIE TPOOJIEMBI, CTOSIINE TIEPE]] YeI0OBEYECTBOM

(PKoNIOTHYECKHE, SHEPTETHIECKHE, CHIPBEBBIC), U npediacams MyTH UX PEIICHUS, B TOM YUCIIE U C TIOMOIIBIO
XUMHUH.
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