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MAOY «Cpennsisi 001meo0pa3oBarejbHast mKoJa Nel32 yriy0/JeHHbIM H3yYeHHeM
NMpeAMEeTOB eCTECTBEHHO-IKO0JI0rn4eckoro npoguias» r. llepmu

IMosicuuTeIBLHASA 3aIMCKA
PaGouast mporpaMma 10 XMMHH COCTaBlieHa Ha ocHoBe DyHIaMEHTaIBLHOTO sapa

CoJlepKaHusl cpenHero obmiero oOpasoBanust U TpeOoBaHUI K pe3yiabTaTaM CpPETHETO

obmero  obOpa3oBaHus, NpeACTaBICHHBIX B  dDegepalbHOM  TOCYAapCTBEHHOM

o0pa3oBaTeNbHOM CTaHJApTe CpeaHero odmiero obpa3zoBanus u «lIporpammsl Kypca
xumun st 10, 11 kmaccoB o6meobpaszoBatenbabix yupexaeHuin» O.C.I'abpuensna

(I'adbpuensa O.C. «Paboune mporpammbl. Xumusa.7-11 kmaccel. Y4eOHO-METOIUYECKOE

nocobue» Mocksa «JIpoda» 2013).

B paboueii mporpaMMe NpeIyCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHUJIOB
NESTENIbHOCTH  O00ydaeMbIX,  OOYCIIOBJICHHBIX  HIPEIMETHBIM  COAEpNKAHHEM U
MICHXOJIOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTSIMH 00y4aeMbIX.

[Tpu m3ydeHUn XUMUH, T BEAYIIYIO POJIb HTPACT IMO3HABATEIbHAS JCSITEIHHOCTD,
OCHOBHBIC BHJIBI JICATEILHOCTA OOYYAIOIIUXCSI HA YPOBHE YUEOHBIX JCHCTBHIA BKIFOYAIOT
YMCHHSI XapaKTepU30BaTh, OOBSACHATH, KIACCU(DUIIMPOBATh, OBJAJCBATh METOIAAMH
HAyYHOTO TMO3HAHMS, MOJHO U TOYHO BBIPAXKATh CBOU MBICIH, apryMEHTHPOBATH CBOIO
TOUKY 3peHusi, paboTaTh B IpyIIe, MPEACTaBIATh U COOOIIATh XUMUUECKYI0 HHPOPMAIIHIO
B YCTHOI M MUCBbMEHHOU popme u ap.

[Iporpamma ompeaensieT coAepkaHHe W CTPYKTypy ydeOHOro matepuana,
MOCJICI0OBATEIPHOCTh €TI0 M3y4YCHUs, MyTH (DOPMHPOBAHHS CUCTEMBI 3HAHWN, YMCHHHA H
CIOCOOOB JIESITETHLHOCTH, PA3BUTHS yIAITUXCS.

JlanHast mporpaMMa TpeaHa3HadeHa IS W3ydeHWss xumuu B 11 kimacce Ha
npoUILHOM YpOBHE.

Menn:

o dbopMupoBaHHEe Yy OOYYArOIIMXCS YMEHHUS BHJETh W IOHUMATh IIEHHOCTh
o0pa3oBaHUs, 3HAYMMOCTb XHMHYECKOTO 3HAHUS JUISI KAXKIOTO 4YellOBeKa,
HE3aBUCHMO OT €T0 IPOPeCCHOHATBHON eI TETFHOCTH,

o (dopMupoBaHUE y 00YJAIOIIUXCS IETOCTHOTO TPEACTABICHUS O MUPE U POIH XUMHUH
B CO3JIaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

o npuoOpeTeHrue OOYYarOIIMMHCS OTbITa PAa3HOOOPAa3HOW JESITENBbHOCTH, OIBITa
MO3HAHUS W CAMOITO3HAHUS, HABBIKOB PEIICHHS MPOoOJeM, MPUHATHS PEIICHHM,
MoMCcKa, aHalu3a M 00paboTku MHGOpPMAIMU; HABBIKOB H3MEPEHHH, HaBBIKOB
Oe3omacHOTO OOpaleHuss ¢ JIabopaTOpHBIM OOOPYJOBAaHWEM W BEIIECTBAMHU B
MMOBCETHEBHOMW JKU3HU.

3amaun:

] dbopMHupOBaTh y OOYYAIOMIUXCS CUCTEMBI 3HAHWUN OCHOBHBIX 3aKOHOB U TEOPUU
XHAMMUH,

] dbopMHUpPOBATH Y OOYJAOIITUXCS YMEHUSI IPUMEHSTH TIOJYyUCHHbBIC 3HAHUS B JKH3HHU.

N3meHeHus1, BHeCEHHbIE€ B ABTOPCKYIO POrpaMmy:

1. Tema «Xumus u obmectBo» W3 11 Kimacca He BBIBEACHA B OTACTBHYIO TEMY, a
BKJIFOYCHA (PparMEeHTapHO B T€ YPOKH, TJI€ OHU OPTraHUYECKH BIUCHIBAIOTCS B TEMY.
CoKOHOMJIGHHOE ~ BpeMsi  MpPEAIoJIaraeTcsi  UCHONb30BaThb  JJIl  W3Y4YEHUS
3aKJTIOYUTEBHBIX TEM OPTraHWYECKOW XUMHUU «A30TCOAEpXKAIIHe OpraHuYeCKHe



coeguHeHusn» U «OO0001IEHNE Kypca OPraHMYECKOM XUMHHM». DTHU TeMbl JOJDKHBI
n3ydarbcsi B 10 knacce, HO OHM B JJaHHOW Mporpamme nepeHeceHsl B 11 knacc, T.K.
Kypc  opranmdeckoil xummu 10 Kjacca Ype3BBIYAHO TMEpErpyKeH Y4eOHBIM
MaTepHaIoM, TPEOYIOIIUM OOJIBIIMX YMCTBEHHBIX 3aTpaT Ha €r0 OCMBICIICHHUE.

2. arepuan TeMbl «Peaknmuum B OpPraHMYeCcKONM XHMMHUU» HEIEIeco00pa3HO H3YydaTh
OTJENIbHONW TEeMOW B Hayaje Kypca, KOIJla ydaluecs elle He oONaJaroT HYXKHBIM
00BEMOM 3HAHMM, IpeagaraeTcs TOT MaTepual U3ydaTh 110 MEPE U3YUEHUS HYKHOTO
KJlacca COCIMHEHUHN.

3. XuMHYECKUH MPAKTUKYM B JaHHOW MpOrpaMMe Mpeajaraetcs MpOBOAWTH HE B BUIEC
OTJIEIbHOM TEMBI, a B BUJIE OTJEJIBHBIX YPOKOB IIPU IPOXOXKACHUN HYKHOU TEMBI.

OO0mas xapakrepucTuka yue0OHOro npeamera
XHUMHSA U3y4aeT COCTaB U CTPOEHUE BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT CTPOCHMUH,
IIOJIy4YeHUE BEUIECTB C 3aJaHHBIMU CBOMCTBAaMH, HCCIEAOBAHUE 3aKOHOMEPHOCTEU
XUMHYEeCKHX peakiuid. [loaTomy B pabodyeil mporpaMmMe Mo XMMHW HaILIM OTpPaKEHUE
OCHOBHBIE COZIEP>KATEIIbHBIC TMHHUHU:
. «BemectBo» — 3HaHUS O COCTaBE M CTPOEHUHU BEILECTB, UX (PU3MUECKUX U
XMMHYSCKHX CBONCTBAX;
o «XuMHUUYeCKas peaklus» -3HaHUs 00 YCIOBUSAX M CIOco0ax — yrpaBiIeHUs
XUMUYECKUMHU MPOLECCAMU;
o «IIpumeHeHne BeleCTB» — 3HAHUS W ONBIT IPAKTUYECKOM JEATEIBHOCTH C
BElIECTBAMU, KOTOpPbIE HAauOO0JIee YacTO YIOTPEOIISIFOTCS B )KU3HH.
o «I3pIK  XUMUM» — CHCTEMa BaXHEHIIMX MOHATHMM XWMHH, HOMEHKJIATypa
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, XUMHUYECKHE (POPMYJIIbl U YPAaBHEHHUS.

MecTto kypca XuMHuH B 0a3MCHOM y4eOHOM IVIaHe
[Tpenmer «Xumus» BXOIUT B oOpa3oBaTenbHyl0 o0nacTth «EcTecTBO3HaHuE» U
paccunTaH, 4To OOyd4arolluecs MOJIyYWJIM HeOoOXOJIMMble NEepBOHAYaJIbHbIE 3HAHUS MpPU
U3YYEHUHU Kypca XUMuHU B 8-9 knaccax. denepanbHblil 0a3UCHBINA Y4eOHBIN MIaH OTBOJIUT
Ha u3ydenue xumuu B 11 kmacce 102 yacoB u3 pacuera 3 yaca B Hefenmto + 1 yac 3a cyer
neneHust Ha rpynnsl. Mroro: 136 yacoB B roa.

LleHHOCTHBIE OPHEHTHPBI COJEPKAHUS y4eOHOr0 mpeaMeTa

[Tpenmer «XuMusi» no3BoiseT GopMUpoOBaTh Yy 00yUyarOUIMXCs LHETOCTHYIO KapTUHY
MUpa.

W3yuas BemecTBa W WX MPEBpAIICHHs, y OOYYaIOUIMXCS JOJDKHBI CKIIAIBIBATHCS
TaKWe MO3HABaTEIbHBIE IIEHHOCTH, KAK OTHOIIEHHE K XUMHYECKHM 3HAHUSM KaK K OJHOMY
U3 KOMITIOHEHTOB OOIIE€YeIOBEYECKON KyJIbTYphl; K MO3HaBAaTENbHON NEATEIBLHOCTH Kak
UCTOYHUKY 3HaHUM, TMOHUMaHHE CJOXHOCTHM M OECKOHEYHOCTH IIpoliecca IO3HAHMS,
HEOOXO/IMMOCTH ydeTa JeHCTBUS 3aKOHOB NPHPOJBI B cepe NesTeIbHOCTH YeTOBEKa.
OOyuaromiyecss TODKHBI YSACHUTh HEOOXOJIUMOCTh XMMHUYECKHUX 3HAHUM IS pelIeHus
SHEPreTUIECKUX, CHIPHEBBIX, IPOTOBOJIHCTBEHHBIX U . MPOOJIEM YEIOBEUECTBA.

W3yueHre XUMUN TOJHKHO CITOCOOCTBOBATH BOCITUTAHUIO IOTPEOHOCTH B TPYHAOBOM
NEeSITeTbHOCTH, BKJIFOYAIONICH B ce0sl TBOPYECKHI KOMIIOHEHT MPUMEHEHUS XUMHYECKUX
3HAaHUW Ha TMPAKTUKE. YUEHUKH JOJKHBI HAYYUTHCS MOHUMAaTh COOJIIOJIEHUE TMPaBUI
0€30MacHOTO UCIOJIH30BAHUS BEIIECTB U B KAOMHETE XUMHH, U B OBITY, U B IPUPOJIE.



Copepxanue yueOHOrO mpeaMeTa BOCHUTHIBAET TaKHE HPABCTBEHHbBIEC LIEHHOCTH,
KaK @aTpUOTH3M, OEpeXXHOE OTHOILIEHUE K IMPUPOJE, T'yMaHU3M, YyBCTBO JI0JITa,
JUCHUTUTMHUPOBAHHOCTD, TMPU3HAHKE HEOOXOAUMOCTH CaMOCOBEPIICHCTBOBAHUSI.

OO0y4eHue XUMHH CIOCOOCTBYET IMOHUMAaHMIO YYalIMXCd KOMMYHUKATHBHBIX
[ICHHOCTEU: SICHOCTH, KPAaTKOCTH, JIOCTYITHOCTH W3JIOXKEHHS HH(}pOpMauu, yMeHue
MOJIb30BAThCSA  PA3IMYHBIMU HCTOYHUKAMU HH(OpMALINU, apryMEeHTHPOBaHHOM,
KPUTHYECKOHN OLIEHKH UH(OpMaLUU.

XuMus TO3BOJIsIET (POPMHUPOBATH ICTETHUECKHUE IIEHHOCTH, MOKAa3bIBasi KpacoTy H
FapMOHUYHOCTH MHUpPA BEIIECTB U MX MpEBpallleHUuH, a TakkKe BUICTb KpacoTy H
rapMOHUYHOCTb IPY BBIIIOJIHEHUN PA3JIMYHBIX 3aa4.

JInuHOCTHBIE, MeTanpeMeTHbIE U NIPeIMeTHbIE Pe3yJIbTAThI
JInyHOCTHBIE:

® TIOHMMaHuE O0O0y4YaeMbIX, YTO XHMHYECKHE 3HAHUS SBISIOTCS 005A3aTeIbHBIM
KOMITOHEHTOM KYJIBTYPHI;

e BOCHMTaHHE YYBCTBA T'OPJOCTH 3a POCCHMCKYH0 XMMHYECKYH) HAyKy; T'yMaHHU3Ma,
YBXXUTEIBHOTO OTHOLIEHUS K TPY/Y, LIEJICYCTPEMICHHOCTH;

e (opmMupoBaHHE AaKTUBHOMN XU3HEHHOW MO3UIIMU; TBOPUECKOTO OTHOUICHHS K NNy, B
TpyooBoi cdepe - TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY  JanbHeifien
00pa3oBaTebHOM 1 MTPO(HEeCCHOHATTLHOW TPACKTOPHUH.

MeTanpeameTHble:

® yMEHHE NPHUMEHATh OCHOBHBIE MHTEJUIEKTyallbHbIE oIepanuu: (popmyaupoBaHue
TUIOTE3, aHalW3 U CHHTE3, CpaBHEHHUE, O0OOIIeHHe, CHCTEeMaTH3alusi, BBIIBICHUE
MPUYHMHHO-CIICACTBEHHBIX CBSI3€H, TOWCK aHAJIOTOB [UJII HM3YYCHHS OKpYXKarolen
JNEeUCTBUTEIILHOCTH,

® yMEHHE TEHEepPUpPOBaTh UAECH U ONpPENesITh CpPEACTBA, HEOOXOAUMBIE IS UX
peanu3aiuuy;

®  yMEHHUE ONpeAeNATh LU U 3a/a4 ACSITeNbHOCTH, BHIOMPATh CPEICTBA peaU3aliu
LEIU U IPUMEHSTh UX Ha MIPAKTHUKE;

® yYMEHHE WCIOJIb30BaTh pa3IUYHbIE MCTOYHUKHU JUISI TIONYYEHUS XUMHYECKOUN
UHpOpMaLUH.

IIpeamernsbie:
B pesynpraTe m3ydenums kypca xumuu B 10 kimacce Ha mpo(UIBHOM  ypOBHE
00yJaronuics JOJKEH:
3HarL/ NOHUMATD:

e  KiIaccu(uKanuo, HOMCHKJIATYPY OPTaHUYECKHUX BEIIECTB;
®  B3aMMOCBA3b CBOMCTB U CTPOEHHUSI BEUIECTB;
®  OCHOBHBIE TEOPUHU W IOJOXKEHUS XHUMHHU: CTPOCHHUE aTOMa, NEPUOJAUYECKUN 3aKOH,
XAMHUYECKAsI CBA3b, TEOPUSL CTPOEHUS OPraHUYECKUX COEIUHEHHUI;
e  MpaBuJia TEXHUKU OE30MACHOCTH MPHU paboTe C BEIIECTBAMHU.
YMeTh:
* 1aBATh ONpeeSIeHUs U3YUYECHHBIM SIBJICHUSIM U MTOHATHUSIM;
® 00BSICHATH: CTPOCHUE U CBOWCTBA N3YUYECHHBIX KJIACCOB BEILIECTB;
* XapaKTepu30BaThb: XUMUYECKUE CBOWCTBA H METOHAbl IOJIYYEHHS, THIIbI
XUMHYECKUX PEAKIIUN;
e onpeeNsiTh: KJIACC BEUIECTB, TUI XMMUYECKON pEaKIIUH, MPOIYKTHl PEAKIUU;



* COCTABJISATH: (DOPMYNIBI WM HA3BAaHWA  COCAMHCHMH, YPAaBHEHUS XHMHUYECKHX
peakuuii;

e 00palaTHCs C XUMHUECKOW NOCYI0N U TaOOPaTOPHBIM 000PYAOBAaHHEM;

e cJIe/I0BATh MIPaBHIIaM O€30MaCHOCTH MPH NMPOBEJCHNUN MPAKTUIECKUX padoT;

* pacno3HaBaTh ONBITHBIM NyTeM H3y4YCHHBIE OPraHMYECKHE BEIIECTBA IO HUX
(HU3MYECKUM CBOMCTBAM U KaueCTBEHHBIM PEAKIIHSIM;

* ONIMCHIBATH JINYHBIC HAOTIONEHHS WM OIBITHI, Pa3indyaTh B HHUX IEJb, YCIOBHS
NPOBEJCHUS W TIONYYCHHBIC pPE3YJbTAaThl; OMKCHIBATH MO MPEAJIOKEHHOMY IUIaHY
BHEITHUN BHJI M3YYEHHBIX TEJ U BEIECTB;

* HCII0JIb30BATH JIOTIOJHUTEIbHBIC UCTOYHHUKH JUIS BBIMOJHEHUS Y4eOHOH 3a/1a4w;
€CTECTBEHHOHAYYHYIO JIEKCUKY B CAMOCTOSATENIBHO MOATOTOBICHHBIX YCTHBIX COOOIIECHUSX;
KOMITBIOTEPHBIE TEXHOJIOTUH JUIsi 00pabOTKM U Meperayn XMMUYeCKor HH(popMaum u ee
NPECTaBICHUS B PA3TUYHBIX (POpMax;

e 1eJIaTh pacyeTbl, pelIas KOMIUICKCHBIE 3aJaud, B KOTOPBIX HCIIOJIB3YeTCs
MaccoBasi J0JIs PACTBOPEHHOTO BEILIECTBA, IPHMECEH, BEIIECTB B CMECH, BBIXO/1a PEAKIIIH,
IUIOTHOCTH PACTBOPOB, 00BEM Ta30B U CMECH T'a30B, NapaUICIbHbIC W MOCIEI0BATEIbHbIC
pEaKIuK., TEPMOXMMHUYECKHE pPacyeThl, M30BITOK PEarupyrollero BEIIeCTBa, PacdyeThl C
UCTIOJIb30BaHUEM areOpanuecKuX MeETOJIOB, BBIBOA (DOpMyInbl BeIIecTBAa 1O JAaHHBIM
aHaJM3a WM 110 TaHHBIM PEaKIIHH;

Hcnoub30BaTh npuoOpeTeHHble 3HAHMA M YMEHHSl B NPAKTHYECKOId
JesiITeIbHOCTH M NIOBCE/IHEBHOM KU3HU JUIA:

e (0e30MacHOro OOpAIeHHs C BEIIECTBAMHU U MaTepUAIIaMH;

e 3KOJOIMYECKH T'PaMOTHOT'O MOBEJCHUS B OKpYXarolleil cpesie, KOIbHOM J1abopaTopuu
U B OBITY;

e OOBACHEHMs XUMHUYECKUX SBJIICHHHM, MPOUCXOJIAIIMX B MpuUpone, ObITy, Ha

IIPOU3BOCTBE;

® OLEHKM BIUSHHA XHMMHYECKOIO 3arps3HEHUs OKpYXKaroLed cpeiapl Ha OpPraHu3M
YEJI0BEKa U APYTHE )KUBBIE OPTaHU3MBI,

® KPUTHYECKOM OILIEHKH JTOCTOBEPHOCTH XHMMHYECKOM HHG}OpMAalMM, MOCTyMarollend u3
Pa3HBIX UCTOYHHKOB.

KOHTPOJIb ITPEJMETHBIX PE3YJIbTATOB
®opMbI KOHTPOJIA:
KOHTpOJIbHAsA paboTa;
b depeHIIMPOBaHHBINA MHAWBUIYaTbHBIM MHCbMEHHBIN OMPOC;
CaMOCTOsITeNIbHAs IPOBEPOYHAs PabOTa;

Hwnbh ke

OKCIICPUMCHTAJIbHAA KOHTPOJIbHAA pa60Ta, TECTUPOBAHUC, OHUKTAHT, IMMCbMCHHBIC

JIOMAIITHUE 3a/IaHus;

5. aHaNM3 MPaAKTHUECKUX PAa0OT, pe3yJbTaTOB BBIOJHCHUS JIMATHOCTHYCCKUX 3aJaHUi
yueOHOro mocoousl.

JIJis TEKyIero TeMaTH4YeCKOTO KOHTPOJS W OICHKH 3HAHUW B CHCTEME YPOKOB
NPEYCMOTPEHBl  YPOKH-3a4eThl, KOHTPOJBHBIE pPaboThl. Kypc 3aBepiiaroT ypokH,
MO3BOJISIOIINE O0OOIIMT, U CHCTEMAaTHU3UPOBATh 3HAHHS, a TaK)Ke MPUMEHHTH YMCHHS,
NpUOOPETEHHBIC MTPU U3YUYECHHH JaHHOTO MPEIMETa.

Kpurepun oueHKH y4eOHOM 1eAITeJIbHOCTH
Pe3ynbratom npoBepKH ypOBHS YCBOCHUS yUeOHOTO MaTepHana sBIsieTCsl OTMETKA.



IIpoBepka M OlLEHKAa 3HAHUN MPOXOAUT B XOJE€ TEKYIIUX 3aHATHI B YCTHOW WJIU
MUChMEHHOU (hopMme.

[Ipu ouenke 3HaHMK OOyYarOUMXCs TNpeAroyaraeTcss olOpamaTh BHUMaHHE Ha
IIPaBWJIBHOCTb, OCO3HAHHOCTb, JIOTUYHOCTh U J0Ka3aTeIbHOCTh B M3JI0KEHUM MaTepuaa,
TOYHOCTb UCII0JIb30BAHUS TEPMUHOJIOIMH, CAMOCTOSITEIbBHOCTh OTBETA.

B coorBercTBUM ¢ TpeOOBaHMSIMM CTaHAapTa IO XUMHH M BBIOPAHHBIX U3
denepanbHOro croucka y4eOHHUKOB Y4YUTENb XMMHUU BO BpEMSI MPOBEPKU U KOHTPOJIS
3HAHUH MO MPEAMETY MOKET OPUEHTUPOBATHCS HA CIIEAYIOLINE YPOBHHU:

1. PenpoayKkTHBHBI.

BoinonHenue ygamumMucs 3aJaHuil 3TOr0 YpOBHS OIIMPAETCSi B OCHOBHOM Ha NaMSTh.

Jns  mpoBepkH 3HAHMW W YMEHUH, COOTBETCTBYIOIIMX II€PBOMY YPOBHIO,
UCIIOJIB3YETCSl PENPOAYKTUBHBIA BUJ 3aJaHUM, IPEANOJaraloluii BOCIPOU3BEICHUE
YYalIMMHUCS OTAEJIbHBIX 3HAHUM U YMEHUH.

2. IIpoayKTHUBHBII.

Jlis mpoBepKU yMEHUsI IPUMEHSTh 3TU 3HAHUS B yueOHOM MPAaKTHKE HCIIOJb3YIOTCS
3a/1aHHUsl, BBIIIOJIHEHUE KOTOPBIX BO3MOXHO HE TOJIBKO Ha OCHOBE NaMsTH, HO U HA OCHOBE
ocmblcieHud. llo3ToMy Hapsiay ¢ ICHXOJIOTMYECKOM omepanueil BOCHPOU3BEICHUS
IIMPOKO HCIIONb3YIOTCS Y3HaBaHUE U ABJIEHUE NiepeHoca. [l BHIIOJIHEHUS TaKUX 3aJaHUi
TpeOyercsa Oosiee HamnpsyKEHHAs MBICIUTENbHAS JIEATEIbHOCTh YYalUXCS, 4YeM IpHU
BBITNIOJIHEHUH 3a/laHUui Ha [1IEPBOM YPOBHE.

3. TBopueckuii.

st mpoBepku 3HaHUM, COOTBETCTBYIOIIUX TPEThEMY YPOBHIO, U YMEHUS IPUMEHSTh
UX B YyueOHOW NpPaKTHKE HCIONb3yeTcs pedIEKTUBHBIN BHI 3aJaHUM, BBHITOJHEHHE
KOTOPBIX ONHUPAETCS HAa PENpOAYKTHUBHBIE 3HAHMS, HO TpeOyeT IyOOKOro OCMBICIEHHS,
BIIQJICHUS JIOTMUECKUMU TIpU€MaMd YMCTBEHHOH [eSTENbHOCTH (aHalW3, CHUHTE3,
00o011eHne, KOHKpEeTH3alus, CpaBHEHUE, adCTparupoBaHue, KI1acCUpUKaLHS).

Ouenka "5" craBuTcs B ciiyuae:

1. 3HaHus, NOHMMaHUS, TNyOUMHBI YCBOEHHMS oOOydarlUMCsi Bcero o0bEéMa
IPOrpaMMHOr0 MaTepHaia.

2. YMeHUs BBIAETATH TJIaBHBIE MOJIOKEHUSI B U3yUYEHHOM MaTepuaie, Ha OCHOBaHHUH
dbakToB M TpUMEpOB 0000IIATh, [1€1aTh BHIBOJBI, YCTAHABIMBATH MEXIPEIMETHBIE H
BHYTPUIPEIMETHBIE CBSI3M, TBOPUYECKM MPUMEHSET MOJIyYCHHbIE 3HAHUS B HE3HAKOMOM
CUTYalH.

3. OtcytcTBUE OMMOOK U HETOUETOB MTPU BOCIIPOU3BEICHUH N3YUYEHHOTO MaTepuaa,
IIPU YCTHBIX OTBETAX YCTPAHEHHUE OTJENbHBIX HETOUHOCTEH C MOMOIIBIO JOMOJIHUTENbHBIX
BOIIPOCOB y4HUTelNs, COOJIIO/IEHHE KYJIbTYphl NHCBMEHHONM W YCTHOW peyH, MpaBUI
odopMITeHUS MUCHMEHHBIX PadoOT.

Ouenka "4'":

1. 3HaHME BCEro M3y4eHHOT0 MPOrpaMMHOTO MaTepHara.

2. YMeHuUi BBIACNATH IVIABHBIE MOJIOKEHUSI B U3YUEHHOM MaTepHalie, Ha OCHOBaHUU
dakToB U mpUMEpoB 0000IIaTh, JAeNaTh BHIBOJBI, yCTaHABIMBATh BHYTPUIIPEIMETHBIC
CBSI3U, IPUMEHSTH MOJIYYCHHBIC 3HAHUS HA TIPAKTUKE.

3. HesnauurtenvHble (HerpyOble) OIIMOKM M HEIOUETHI MPH BOCIPOU3BEACHUU
M3YYEHHOTO MaTepuaia, COOII0IEHUE OCHOBHBIX MPaBUII KyJIbTYpbl TUCbMEHHON U YCTHOM
peun, npaBus1 0OPMIICHUS MUChbMEHHBIX PadoT.

Ouenka '"3" (ypoBeHb TIPEICTABICHUM, COYETAIOIIUXCA C JJIEMEHTAMH HAyYHBIX
TTOHSATHH):



1. 3HaHme W YCBOGHHME Marepuaja Ha YPOBHE MHHUMAIbHBIX TpeOOBaHUMA
OpOTPaMMBbl, 3aTPYAHEHHWE IPU CaMOCTOSTEIILHOM BOCIIPOM3BENECHUH, HEOOXOAMMOCTD
HE3HAYNTENILHOW TTOMOIIH MPETIOAaBaATES.

2. YMmeHue paboTaTh Ha YPOBHE BOCHPOHM3BEACHUS, 3aTPYJHEHHUS IPU OTBETaxX Ha
BHUJIOU3MEHEHHBIE BOITPOCHI.

3. Hamuume rpy0Ooit omuOKH, HECKOJIbKHX HErpyObIX IPH BOCIPOU3BEACHUU
M3YYEHHOTO MaTepualia, He3HAUMTEJIbHOE HECOONIOJCHHE OCHOBHBIX MPAaBHJ KYJIbTYPHI
MUCHbMEHHOW U YCTHOM peuu, mpaBuil opopMIIeHHs MTUCEMEHHBIX padoT.

Ouenka "2'":

1. He3Hanue u HEYCBOCHHE Marepuana Ha YpOBHE MHUHHMAJIBHBIX TpeOOBaHHIMA
IPOTPaMMBI, OTJEJIbHBIC TIPEACTABICHUS 00 H3yYEeHHOM MaTepHale.

2. OtcyrcTBUE yMEHMI paboTaTh Ha YpOBHE BOCIIPOW3BEICHHS, 3aTPyIHEHHS IMpU
OTBETaxX Ha CTAH/JAPTHBIC BOTIPOCHI.

3. Hanuume HECKONbKHX TpyOBIX OIMIMOOK, OONBIIOrO YMCIa HErpyobIX Mpu
BOCIIPOM3BEICHUN HW3YYEHHOTO MaTepualia, 3HAa4UTEeIbHOE HECOONI0/IeHHEe OCHOBHBIX
MPaBHJI KYJIbTYpPhl MUCbMEHHON M YCTHOU peuu, mpaBui 0(hOpMIICHHUS MUCbMEHHBIX paboT.

OneHka caMoCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX padoT
Ouenka "5" craButcs, ecinu 00y4arOmuncs:

1. BIOIHII paboTy 6€3 OUIMOOK U HE0UYETOB;

2. nomyctui He OoJyiee OJTHOTO HEeloueTa.

Ouenka "4" craBuTCs, €cau 00y4aromUIiCs BBITOJIHUI pabOTy MOJHOCTBIO, HO JIOIYCTHII
B HEU:

1. He Gosiee 0THOM HETPYOO OIITMOKK U OJTHOTO HEJI0UEeTa;

2. unu He 6oJiee ABYX HEJ0UETOB.

Ounenka "3" craButcs, eciiv 00yJaromuiics MPaBUIbHO BBIIOJHUII HE MEHEE MOJIOBUHBI
paboThI UM JOMYCTHIL:

1. He Gosee ABYX IrpyObIX OLIMOOK;

2. unu He 6oJee oAHON TPyOoit U OTHOM HETpyOOI OMIMOKY U OJJTHOTO HEJ0YeTa;

3. unu He 6oee IBYX-TpeX HErpyObIX OIINOOK;

4. Wi OHOM HEerpyOoOM OIMMOKU U TPEX HEJOUETOB;

5. WM IPU OTCYTCTBUM OIIMOOK, HO NP HAIWYHH YETHIPEX -TISITH HEAOYETOB.
Ouenka "2" craButcs, eciy 00y4aromuncs:

1. momycTuia 4ucio OMMOOK M HEIOYETOB IMPEBOCXOJAIIEe HOPMY, IPH KOTOPOM
MOJKET OBITH BBICTABJIEHA olleHKa "3";

2. WK ecI MPaBUIILHO BBITTOJIHUI MEHEE OJIOBUHBI PAOOTHI.

VYyurenb uMeeT NpPaBO IMOCTAaBUTh YYEHHMKY OIIGHKY BBbIIIE TOW, KOTopas
IpeyCMOTPEHAa HOpPMaMH, €ClIM YYeHHMKOM OPUTHHAJBHO BBIMOJHEHA pabora. OLEHKH ¢
aHAJTM30M JIOBOJATCS /IO CBEACHHUS Yy4allluxcs, IpelycMaTpuBaeTcst pabora Haj
omnOKaMu, yCTpaHEeHHEe IPOOeoB.

OuneHka BbINOJTHEHHS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT, ONBITOB
Ouenka "5" craBuTCs, €Cliu 00yJarouuiics:
1) mpaBWIIBHO OTPEAEIIHII IIeITh OTBITA;
2) BBIMIONMHWI paboOTy B TOJHOM oOBeMe C COOJIOIEHHEM HEOoO0XO0IuMOI
II0CJIEI0BATENBHOCTH IIPOBEICHUS OIIBITOB U U3MEPEHMUIA;



3) caMOCTOSITEIHFHO M PAIIMOHAILHO BBHIOPAJ U MOATOTOBMII JJISI OTBITA HEOOXOAMMOE
00opyIoBaHUE, BCE OTMBITHI MMPOBEIT B YCIOBUAX U PEKUMAX, 00SCTICUNBAIONINX TTIOTYICHHE
pPE3yJIbTATOB U BEIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO;

4) Hay4HO TPaMOTHO, JIOTUYHO OINHUCAT HAOIIOACHUS U CHOPMYINPOBAI BHIBOJBI U3
ombiTa. B TpencTaBICHHOM OTYeTe MPABHIBLHO W AKKYypaTHO BBINIOJHWI BCE 3aIUCH,
TaOJIMLbI, PUCYHKU, YEPTEKHU, TPA(UKH, BEIYUCIICHUS U CJIeJIal BBIBObL;

5) mposBIAET OpPraHU3alMOHHO-TPYNOBbIE YMeHHUs (MOAJEP>KUBAET YHCTOTY
pabouero MecTa U MOPSIIOK HA CTOJIE, SKOHOMHO HCIIOIb3YET PACXOIHbIE MaTEPHAIIBI).

7) SKCIEpPUMEHT OCYHIECTBIIAET MO IIaHy ¢ yderoM Tb u mpaBun paboTsl ¢
MaTepuazamMu U 000pyI0BaHHUEM.

Ouenka "4" craBurtcs, eciii 00yJaroNUIACs BBIMOIHIII TpeOOBaHMsI K olleHkKe 5", HO:

l. omBIT MPOBOIWJI B YCIOBUSAX, HE OOECIEUMBAIOIIUX JOCTATOYHONH TOYHOCTHU
U3MEPEHU;

2. uiau OBbLIO IOMYIIEHO JABAa-TPH HEJI0UEeTa;

3. unu He 6osee 01HOM HErpyOOl OIIMOKU U OJJHOTO HEAO0YeTa,

4. U SKCTIEPUMEHT MPOBE/ICH HE TOJTHOCTHIO;

5. WM B ONMMCAaHUM HAOIIOJIEHUI U3 OMbITAa JOMYCTHJI HETOYHOCTH, BBIBOABI CHEall
HETIOJTHBIC.

Onenka "3" craBurcs, eciy 00y4aromUncs:

1. mpaBWIIBHO OTPEENINI IIe)Ib ONBITa; PAOOTY BBIMIOJHSCT MTPABIWIILHO HE MEHEE YeM
HATIOJIOBUHY, OJHAKO OOBEM BBHITIOJHEHHOW YaCTH TaKOB, YTO MO3BOJIACT TOJIYyYUTHh
MPaBUJIbHBIE PE3YJIbTaThl U BBIBOABI 110 OCHOBHBIM, MPHUHIMIIMAILHO BAKHBIM 3aJadyaM
paboThI;

2. unu noabop obopyaoBaHUs, OOBEKTOB, MAaTEPHATIOB, a TAKXKE PadOTHI MO Hadaly
OTIBITA MPOBEJI C TIOMOIIBIO YUUTENsI; UM B XOJ/€ MPOBEJCHUS OMBbITa U U3MEPEHUN OBLIH
JIOTIYIIIEHBI OITMOKH B OMMCAaHUU HAOMIOAeHUN, (HOPMYITUPOBAHUN BHIBOJIOB;

3. ONBIT TPOBOJMJIICS B HEPAMMOHAIBHBIX YCIOBHSX, YTO TPUBEIO K TOTYYCHHIO
pe3yabTaTOB C OOJBINEH MOTPENIHOCTHIO; WM B OTYETE OBLIM JOMYIIEHBI B OOIIEH
CIIOKHOCTH He OoJiee ABYX OMIMOOK (B 3alMHCSX CIWHUIl, U3MEPCHUSX, B BBIYMCICHHSIX,
rpadukax, Tabmuuax U T.J.) HE NPUHLMIHAAIBLHOTO JUIsl IaHHOM paboThl XapakTepa, HO
MOBJIUSABIINX Ha PE3YyNbTAaT BBHIMOJTHEHMS, WM HE BBIIOJHEH COBCEM WM BBIMOIHEH
HEBEPHO aHallu3 MOTPEIIHOCTENH;

4. nomyckaeT rpy0Oyro omMOKy B X0/1€ IKCIIepUMeHTa (B 00BsICHEHUH, B 0)OpMIICHUU
paboTel, B cobmroaennu mnpaBuwin Tb mpu pabGore ¢ maTepuanamu U 0OOPYIOBAHHUEM),
KOTOpasi UCTIPABIISAETCS 110 TPSOOBAHUIO YIUTEIIS.

Ouenka "2" craButcs, ecinu 00y4aromuncs:

1. He ompeNeI CaMOCTOSTEIIBHO TIeJTh OITBITA; BRITOJIHUI pa0OTy HE TIOJHOCTHIO, HE
MOJITOTOBHIT HY)KHOE 000pYJOBaHKME W 00BEM BBITOJIHEHHOW 4acTH PabOTHI HE IMO3BOJISET
CeNaTh MPaBUIBHBIX BHIBOJIOB;

2. WIM ONBITHI, W3MEPEHUs, BBIYHCICHUS, HAOIIOIEHUS IPOU3BOIUIHCH
HENPaBUIILHO;

3. wIM B Xo0Jie padOThI U B OTUETE OOHAPYKUIHCHh B COBOKYITHOCTH BCE HEJOCTATKU,
OTMEYCHHBIC B TPEOOBAHUSX K OrleHKe "3";

4. nomryckaet e (u O6osee) rpyObie OMMOKH B XOJIE DKCIIEPUMEHTA, B OObSICHCHHUH, B
obopmiieHun paboTel, B coOmtomeHnn TmpaBua Tb mnpu paboTe ¢ BemecTBaMH U
000py/I0BaHNEM, KOTOPbIE HE MOKET UCIIPABUTH JIaXkKe 110 TPEOOBAHUIO YUUTEIIS.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
(4 gaca B Henmemo, 132+ 4 peseps = 136 yacoB B roxn)
Tema 1. A3oTcoaepxkamue coequHeHus, 144.

Amunbl. CoctaB u ctpoenue aMmuHoB. Kitaccudukanus, nsomepuss 1 HOMEHKIATypa
aMHHOB. Anudaruyeckue amMHuHbL. AHWIMH. [lonyueHHMe aMUHOB: AIKHJIUPOBAHHE
aMMMaKa, BOCCTaHOBJIEHHE HUTpOocoeAMHeHUH (peakuus 3uHuHa). dusznyeckue cBoiicTa
aMHHOB. XMMUYECKUE CBOWCTBA AMUHOB: B3aUMOJECHCTBUE C BOJIOM U KUCIOTAMU TOPEHUE.
['omosornyeckuil psif apoOMaTUYECKUX aMHUHOB. AJIKWIMPOBAaHME M aLWIMPOBAHHE
aMHHOB. B3anMHOe BIMsSIHHE aTOMOB B MOJIEKYJIaX Ha MPUMEpe aMMHUaKa, ani(aTHIecKux
Y apOMaTUYECKUX aMMHOB. [IpuMeHeHne aMuHOB.

AMUHOKHCJI0THI U 0enku. CocTaB U CTPOEHHE MOJIEKY)T aMMHOKHCIOT. M3omepus
AMUHOKHUCIJIOT. JIBOMCTBEHHOCTh KHMCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIOT H €€
IpUYMHBL. ~ B3auMOJENCTBHE  aMUHOKHUCIOT C  OCHOBaHUSAMHU. B3ammopeiicteue
aMMHOKUCJIOT C  KHUCIOTaMH, o0Opa3oBaHue CIOXHbIX 3¢pupoB. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX ~ coie  (OumosiipHOoro uoHa). Peakuus MOJMMKOHJEHCAIIUU
aMHHOKUCIOT. CHHTETHYEeCKHE BOJIOKHA (KallpoH, SHAaHT U Jp.). buonormueckas posib
aMUHOKUCIOT. [I[puMeHeHre aMUHOKHUCIIOT.

benku kak npupoxansie 6uononumMepsl. IlenTuaHas rpynma aToMOB U HENTUAHAS
cBsi3b. [lentunpl. benku. IlepBuunas, BTOpHYHAs | M TPETHUYHAS CTPYKTYpHl OEJKOB.
XuMHUECKHue CBOWCTBAa OEIKOB: TOpEHHe, JeHaTypaius, ruapoiau3, KauecTBeHHbIe
(LBETHBIE) pEaKLUU.

buonornueckue ¢pynkuun OenkoB. depmeHTb. OCOOEHHOCTH CTPOSHMS U CBOMCTB
(epMEeHTOB: CENEKTUBHOCTh M A(P(EKTUBHOCTh. 3aBHCUMOCTh aKTUBHOCTH (hepMeHTa OT
temneparypsl ¥ pH cpeznsl. 'opmonsl. [loHsATHE O TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX
BELIECTBAX, BBIMNOJIHIIOUIMX SHAOKPUHHYIO PErYISLUI0 KU3HEACSITEIbHOCTH OpPraHU3MOB.
Knaccugukaius ropMOHOB: CTEpPOUbI, TPOU3BOIHBIE AMUHOKUCIIOT, MOJUIEHTUIHbIE U
OenkoBble TOPMOHBI. OTAENbHBIE MPEACTABUTEIN TOPMOHOB: 3CTPAJUOJ, TECTOCTEPOH,
UHCYJIH, aipeHaINH. 3HaueHne OenkoB. UeTBepTUYHAs CTPYKTypa OETKOB KaK arperarus
OeNKOBBIX M HEOETKOBBIX MOJeKys. 'mobanbHast mpobiieMa OeIKOBOTrO rojlo/laHus U IMyTH
€€ peILICHHUS.

HyxnennoBble kucaorpl. OOmumil miuaH cTpoeHHs] HyKJIeoTuaoB. I[loHsTue o
NUPUMUJMHOBBIX W IIYPUHOBBIX OCHOBAHHMAX; IE€PBUYHAs, BTOPUYHASI W TPETHUYHAS
ctpykrypsl mosiekynsl JJHK. buonorunueckas poss JJHK u PHK. I'ennas mnxxenepus u
6uotexHosorus. TpaHcreHHbIe (POPMBI KUBOTHBIX U PACTCHUH.

JemoncTpanuun. B3anMopeiicTBue aHuiauHA ¢ BOAOW M Kuciotamu. OTHOIICHUE
OeH30I1a U aHWIMHA K OpoMHOM Bojie. OKpalllnBaHNe TKaHeW aHWIMHOBBIMH KPAaCUTEIISIMHU.
ObnapyxeHue (QyHKIMOHAJIbHBIX TPYNI B MOJEKyJlaX aMHUHOKucHoT. HelTtpanuzauus
1IeJI0Ye aMUHOKMUCIIOTOW. HelTpanusanus KUCIOTBI aMHUHOKMCIIOTOW. PacTBopenue u
ocaxknenue OenkoB. [lenarypammsi 6enkoB, KauecTBeHHble peakumnu Ha Oenku. Monpenu
monekyisl JIHK nu monexyn PHK. OO6pa3iubl npoayKTOB MUTAaHUS U3 TPAHCTEHHBIX (HopM
pacTeHUi M KUBOTHBIX; JIEKAPCTB M IMPENapaToB. U3TOBJIEHHBIX C IOMOIIBIO T€HHOM
MHXeHepuu. Pa3noxenne nepokcua BOI0poaa o AEMCTBUEM KaTasas3bl.
JlabopaTropHsblie onbIThI. 113roToBIEHNE MIAPOCTEPKHEBBIX MOJEIEH MOJIEKYI H30MEPHBIX
amuHOB. V3roroBiienne mojaeneil u3oMmepHbix Monekyn cocraBa C3H7NO,. PactBopenue
0enkoB B Bojie U uX Koaryisaius. OOHapykeHue Oelika B KyYpHHOM SIHIIE U MOJIOKE.

Tema 2. O00011eHNE Kypca opraHndeckoil xumuu, 104.

ITosmmmepsl.  OcHoBHble TOHATHS XxuMuu  BMC:MoHOMEp, molMMeEp, CTENEHb
MOJIMMEpU3AIH, CTPYKTypHOE 3BEHO. BuIbl monMMepoB, HX CBOWCTBA, CIIOCOOBI
nonyueHus. [Ipaktuueckas padora «Pacno3HaBaHue MJIaCTMAcC U BOJIOKOH.
I'eneTHyeckasi CBSI3b OpraHM4YecKMX coeanHeHmnid. Kiacchl opraHnuecKux COeIMHEHUN,
UX CcBOWcTBa, noinydeHue. Ilemoukum mnpespawmeHui. M3oMepus U romosorus.
KadecTBeHHBIE peakUMM  OpPraHUYECKUX  COECAUHEHHI. [IpakTtuueckass paborta
«Pacno3HaBaHle OPraHMYECKUX BEIIECTBY.



Tema 3. CTpoeHne aTomMa U NePUOAUIECKHI 3aKOH 6.,

ATOM - cioxHas yactuna. JlokazarenbcTBa CII0KHOCTH CTPOCHHUS aTOMA: KaTOJIHbIE
U pEHTTeHOBCKHE JTyuH, (poTodddekr, pagrnoakTHBHOCTh. OTKPBITHE 3JIEKTPOHA, MPOTOHA
u HedTpoHa. Mopenu crpoenust atoma (Tomcona , Pesepdopna, bopa). Makpomup u
MuKpomup. KBaHTOBOMEXaHMYECKHE MTPEICTABICHUS O CTPOSHUH aToMa.

CocrosiHue »neKTpOHOB B arome. HykiIOHBI: mpoTOHBI M HEUTpOHBI. Hykmuasl.
N300apel 1 n3oronsl. KBaHTOBOMEXaHMYECKHME IPEACTABICHUS O IPHUPOJE IEKTPOHA.
DONEeKTpOHHbIE OpOUTAIM U DJIEKTPOHHBIE o0Ojaka. YpoBHM U monypoBHU. [IpaBuia
3all0JICHUs. YpOBHEM M noaypoBHei: 3amper Ilaynm, npunmun XyHna, IIpaBHIIO
KiteukoBckoro JJeKTpOHHbIE KOH(UIypalMd aToOMOB M HOHOB. S-,p-,d-,f-amemeHThI.
BanenTHble BO3MOKHOCTH aTOMOB. Bajl€eHTHOCTD M CTENIEHb OKUCIICHUS.

[lepuoanueckuii 3aKOH: HCTOPHUSI OTKPBITHS, cOBpeMeHHas ¢opmynupoBka [13,
CBA3b C TEOPHEH CTPOEHHUS aroma. [IpyurHBl H3MEHEHHS METAUIMYECKUX U
HEMETAJUIMYECKUX , BOCCTAHOBUTEIBHBIX M OKHUCIHUTEIBbHBIX CBOMCTB 3JIEMEHTOB U W3
COCIMHEU.

Tema 4. Ctpoenne BemecrBa 114.

XrMHYeCKasi CBA3b: MOHHAs, KOBAJICHTHAs, MeTaJIM4ecKas, BoxopoaHas. Twumsl
KPUCTAJUIMYECKUX PELIETOK. Y CIOBHOCTh PA3ZCIICHHs BEIIECTB 10 TUIIAM CBA3EH, €MHAas
OpUpoja XUM. cBA3H. Teopust ruOpuaAn3aluy U reoMeTpusi MoJieKyJl. UucThle BelecTBa U
cmecu. Knaccuukanus XMMHYECKUX BEIIECTB 110 YUCTOTE. J[UcCTIepcCHbIE CHCTEMBI: BHIIBI,
cBoiictBa. IIponenTHas u MossipHas KOHLIEHTPALMU PACTBOPOB.

PacueTrnsble 3amaun. Pacdyersr mo xummuueckuM ¢opmynaM. PacdeTsl, CBS3aHHBIE C
HOHATUSIMHM «MaccoBas JI0JI1» U «00beMHas J0Js» KOMIIOHEHTOB CMecH. Bblumcienue
MOJIIPHOM ¥ MPOLIEHTHOM KOHIIEHTPALUH PACTBOPOB.

JemoHcTpanuu. Mozaenu KpUCTAIUIMYECKHUX peleTok. Monenun U3 BO3LYLIHBIX
[IapOB, OTPAXAaIKME IPOCTPAHCTBEHHOE pAaclojOXKeHUe opOuTaneil B MOJeKyJax
OpPraHMYeCKHUX M HeopraHudyeckux BemecTB..Monenn monekyn 6enxos u JJHK. O6pa3is
PAa3JINYHBIX CUCTEM C XKUAKOHN Cpeoi.

Tema 5. Xumuueckue peakuuu, 224

Kinaccnpukanusa XMMHYECKHX Ppeaknui B OpPraHMYECKOM M HEOPraHWYECKOU
xumud. [loHsATHE O XUMHYECKOW peakluu, OTIMYHME €€ OT SJAEPHOW peakluu.
Knaccugukarus peakiuii B HEOpraHW4ecKOH XUMHUH 110 YUCITY M COCTaBY pearupyrommx
BeIECTB (pa3jIoKeHUsI, COeAMHEH NS, 3aMeleHns, oomena). Kinaccudukamus XuMruaecKkux
peakuMii B OpraHMYeCKOW XUMHMHU (IPUCOEIMHEHUS, 3aMEIleHHs, OTILIEeIUICHUs,
nzomepusanun). Knaccudukanuss peakuuil mo temioBoMy 3¢dekry, mno (aszoBoMy
COCTaBYy, 10 y4acTHIO KaTanuzaTopa. O0paTuMblie 1 HEOOpaTUMBbIE PEAKLINH. Tunst
peareHToB M  TIOHATHE O MeXaHM3MaxX XHUMHUYECKUX peakuuil (MOHHOM U
CBOOOTHOPA/IUKATILHOM).

OKuCANTEJbHO-BOCCTAHOBUTEAAHbIE peakUMM U peakuuu, uaynue 0e3
WU3MEHEHHUS CTETEHEN OKHCJIEHUS AJIEMEHTOB. MexmonexysipHble "
BHYTPUMOJIEKYIISIPHBIE OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peaxkuuu. Peakuun
JUCIIPONIOPLMOHUPOBAaHMS: METOAbl COCTAaBJIEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIIHii: METOJT JIEKTPOHHOTO Oalanca/ (METO/ MOTypPEaKIIHii).

OcHOBHbIE TOHATHSI XHMHUYecKOil TepMoauHamMuku. TemnoBoil >ddexT
XUMHYecKoM peakiuu. 3akoH ['ecca u crnenactBust u3 Hero. Temora (3HTaIbIUSA)
oOpa3oBaHus BeuecTa. Tepmoxumudeckue pacuersl. [lonsTie suTponuu.

Cxopoctb xuM. peakuuu, DaxkTophl, BIHUSIONIME Ha CKOPOCTh XHUM. PEAKIIHH.
[TonsiTe O KaTajM3aropax W KaTaau3e. [OMOTEHHBII W TeTEPOTE€HHBIM KaTalus.
®epMenThl. DepMEHTATUBHBIN KaTainu3. MexaHu3M JeHCTBUS KaTalu3aTOpOB

OOpaTuMocTh XHMHYECKHX peaknmii. Xumuueckoe paBHOBecue. OOpaTuMble
XUMHYECKHE peakUnu. XUMHUYECKHE  PAaBHOBECHE M €ro IWHAMUYECKHH XapakTep.
paBHoBecusl. [Ipunnun Jle Illarense. Cmemenue paBHOBECHS.



DJIeKTPOJMTHYECKAs]  JUCCONUALNMSA.  OJEKTPOJIUTBI U HEIJIEKTPOJIUTHI.
DJIEKTPONUTHYECKAsT AUCCOLMAIUSA, MEXaHU3M [HCCOLMALHUH BEIIECTB C PA3NTMYHBIMU
BugamMu CBsi3u. CwibHblE W cinalObie 30eKTpoiurbl. CTeneHb AMCCOIMAIMA | e
3aBHCUMOCTbH OT pa3nnyHbiX paxTopos. [lonstue pH.

Peakunu wmonHoro odmMena. YcioBus mnporekanus PUO. Houublie ypaBHEHHS.
®u3nUecKuil CMBICI KPaTKOTO HOHHOI'O YPaBHEHUSI.

I'uaposm3. T'maponn3 kak oOMeHHBIH npomecc. OOpaTHUMBIE M HEOOpPATHMBIi
TUAPOIN3 OPraHMYECKUX M HEOPraHWYECKHUX BEIIECTB. ['Maponu3 coiyield. YcuieHue u
NoJaBJIeHUEe 00paTUMOTO THIPOIN3a. 3HAYCHUE THAPOIIN3a B IPOMBILIUICHHOCTH U OBITY.

duaekTpoam3 cojieii. Buabl snexkrponuza. YpaBHeHus siekTposivza. [Ipumenenue
AJIEKTPOJIN3A.

Pacyernble 3agaum. Pacuersl MO TEPMOXMMHUYECKHM YPaBHEHHUSAM, CpeIHEU
CKOPOCTH PpEaKIMU 10 KOHIICHTPALMSIM pEarupyronmx BeniecTB. Boluucienus ¢
UCIIOJIb30BAHUEM: TIOHATHUS «TEMIIePaTypHBIA KOA(P(PUIIUEHT CKOPOCTh PEAKIIUI.

JleMoHcTpanum. AJIOTPOIIHBIE NpeBpallleHusi cepbl. Peakium MOHHOrO oOMEHa,
uaymue ¢ oOpa3oBaHHMEM Ta3a, ocagka WiIM BOAbl. OKHCIUTEIbHO-BOCCTAHOBUTEIHHbBIE
pEaKUHUX B HEOPTraHUYECKOM M OPraHUYECKOW XuMuH. M3ydeHue 3aBUCHMOCTH CKOPOCTH
XUMHYECKONH peakluu OT KOHIEHTPAIlMM BEIIECTB, TEMIIepaTypbl (B3aUMOJICHCTBUE
THOCYNb(aTa HATPHUs C CEpHOHM KucioTol). Karanurtuyeckuwe peakiuy ropeHue caxapa,
pa3oKeHsl NEPOKCUAA BOJIOPOa, B3aUMOIEUCTBHS Hoaa u amoMuHus. Kopposus xxenesza
C YPOTPOIIMHOM B BOJHOM cpejie u 6e3 Hero. ['uapomnus coneil.

IpakTnyeckas padora. ['uaposnus coneil.

Tema 6. BemecTBa n ux cpoiicrpa, 63u4.

Bopopoa. Ctpoenue atoma, MOJIEKYJIBI BOAOPO/A, €M0 CTEIEHH OKHCIICHUS, (PU3nUecKue u
XUMUYECKHE CBOWCTBA, NOJIyYEHUEe, TPUMEHEHUE. | nIpuasl METauIOB U HEMETAJLJIOB.
Kucaopon Crpoenune artoma, MOJEKYIbl KHCIOpPOAA, €ro CTENEHU OKUCIICHUS,
dbusznueckne U XMMHYECKHE CBOWCTBA, MoiyueHue, nmpuMmeHenue. Oxcunpl. [lepokcumsl.
Bona - pusnueckue u XuMHIeCcKHe.

Cepa. OOGmiast xapakTepucTuka noArpymnmsl. CTpoeHre atoma, MOJIEKYNl Cephbl, €€ CTENEeH!
OKHUCJIEHUS. AJUioTpomnusi cepbl, (pusmyeckue M xumudeckue cpoiictBa. CepoBOAOpo[,
coenunenus cepbl (1Y), (Y1), ocobbie cBoiicTBa cepHOM KHUCIOTHI. IIpOM3BOACTBO CEPHOIMA
KUCJIOTHL. A30T. O0mmias xapakTepucTrka noarpymnmsl. CTpoeHrne aToma, MOJIKYJIbI a30Ta,
€ro CTeNeHu OKHUCIECHUS, (U3NUEeCKHe U XUMUYECKHE CBOICTBA, TOTyYeHUE, TPUMEHEHNE.
Hutpuasr MetamioB u HemMeTalioB. AMMUAK, COJIM aMMOHUS, OKCHJIBI a30Ta, a30THAs U
A30THCTasi KUCJIOTa HUTPaThl, HUTPUTHL. (OcoOble CBOWCTBa a30THON KHUCIOTHI TIPHU €€
B3aUMOJICCTBUY C METAJJIaMU, HEMETaJUIaMH, CJI0)KHBIMU BEIIIECTBAMHU.

®ochop. Pochop. Amnorpornus. Xumuyeckue cBoiicTBa (ocdopa, okcuma ¢ocdopa,
optodochopHOI KUCTOTHI.

Yruepoa. O0mas xapakTepucTUKa MOArPYMIbL. AtoTponus yriaepoaa. CTpoeHue aToMa.
Crenenn okucieHus. OU3NYECKUEe U XMMHUYECKUE CBOWCTBA, MPUMEHEHHUE, MOJYYEHHUE.
Baxueiline coequHeHHs, UX KHUCIOTHO-OCHOBHbIE CBOMCTBAa. KauecTBeHHas peakuus
KapOOHAT-MOHOB.

Kpemnnii. Ctpoenue aroma. Crenenu okuciaeHus. Gusnyeckue 1 XUMHYECKHE CBOWCTBA,
MOJy4YeHHE, NMpUMEHEeHne. BaxkHelmme CoeIMHEHHUs, UX KUCIOTHO-OCHOBHBIE CBOMCTBA.
KauectBeHHast peakuus cuinnkaT-uoHoB. [IpousBoacTBo crekina, dpapdopa, eMeHTa.
Ianorennl. O0mas xapakTepuctuka moArpynmnel. OcoOeHHOCTH CTpoeHus atoma ¢GTopa.
XJ0p: CTpO€HuEe aTroMa, MOJIEKYJbl. XjopoBoaopoa. KucnoponHbeie coeiMHEHHUs XJopa.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB OpoMoOBOJopoda W uoaoBogopoxda. llomydenwue,
MIpUMEHEHHE.

MeTtajuibl. O01as XapakKTEpUCTHKA CTPOSHHUS, CBOMCTB, OOIINUX CITIOCOOOB TOJIYICHHS.
Ilenounbie MeTawabl. OOmas xapakrepucTuka noarpymnmnsl. OcoOeHHOCTH (PU3UUECKUX
1 XUMHAYECKHUX CBOMCTB. BaxxHeHme coenuHeHus.



IlenouHo3eMenbHbIle MeTaLIbl. OOIIas XapakTepucTUKa MOATrpynmbel. OcoOeHHOCTH
du3HYecKue U XUMUYECKUE CBOMCTBA. BaykHelne coeTMHeHMS.

Amromununii. OcoOeHHOCTH (U3NYECKUX W XUMHUYECKHUX CBOWCTB AIIOMHHUS M €ro
COCTUHEHUN.

Keneszo. Crpoenue aroma. OcOOEHHOCTH €ro (U3UYECKUX M XHUMHYECKHX CBOWCTB.
CmnaBel kene3a — TmpuMeHeHue, mnonydeHue. Kopposus xene3a. OKHUCIHUTEIBHO-
BOCCTAaHOBHUTEIIbHBIC U KHCIOTHO-OCHOBHBIE CBOMCTBA coeaunenuit sxemnesa (I1), (111).
XpoMm. Crpoenue atoma.OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIE U KHCIOTHO-OCHOBHbBIE
cBoiictBa coenunenuii xpoma (111),(Y1).

Hunk. Ctpoenue atroma. KucioTHO-OCHOBHBIE CBOMCTBA COCAMHEHUN LIMHKA.

Menb. Ctpoenue aroma. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE M KHUCIOTHO-OCHOBHBIE
csoiictBa coenunenuii meau (11),(1).

Mapranen. Ctpoenue atoma .OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE U KUCIOTHO-OCHOBHBIE
csoiictBa coenunenuii mapranma(ll), (1Y),(YII).

Cepedpo. Ctpoenue atoma. OKHCIUTETEHO-BOCCTAHOBUTENIBHBIE U KHUCIOTHO-OCHOBHBIC
CBOIICTBa coOeIMHEHUN cepedpa.

Pacuernbie 3agaun. KomruiekcHbie 3a1a4u.

IIpakTuyeckne padorbl. CBOlcTBa coequHEHU HeMeTaIoB. CBOMCTBA METANIOB U MX
COCIMHEHUH TIaBHBIX MoArpymi. CBONCTBA COSAMHEHUN METAJIJIOB IIOOOYHBIX ITOATPYIIIL.

Tema 7. O00o0menue kypca xumum 64. Paborta ¢ Tecramu, pelieHue 3anad,
BBITIOJIHCHHUE YITPOKHEHHUH.

TemaTnyeckoe NIAHHPOBAHUE YIE€OHOTO MpeaMeTa

Tema 1 A3oTcoiepiKalie OpraHun4ecKie BelecTBa 144,
Tewma 2 O060011eH1Ee Kypca OPraHuYeCKON XUMHUHI 104y.
Tema 3 CrpoeHue aToma 6u.
Tewma 4 CtpoeHnue BemecTna 114,
Tema 5 XHMMHUYECKUE pPEeaKIINH 22
Tema 6 BemiectBa 1 ux cBoicTBa 63
Tema 4 [TonBeneHNEe UTOTOB Kypca 6u.

Hroro 1324. + 4u. pe3eps

KajieHmapHo-TeMaTH4YecKoe IIaHHPOBaHUE
(4 gaca B Henemo, 132 + 4 = 136 yaca B ron)

Bun nesarteILHOCTH

Ne Tema ypoka Conep:xanue ypoka ofyualomerocs
Tema 1. A3orcoaep:xamme coefuHeHus, 144.

1-3 | AMHUHBI Omnpenenenue, BUbI, PaGora ¢ yueOHUKOM.
HOMEHKJIaTypa, CTpoeHue, hus. Cocranenue hopmy,
cporictBa. [lonyuenue. Ha3BaHUM, YPABHEHHUII.

XUM. CBOMCTBA, MOIYyYEHUE CpaBHEHHE aMUHOB U aMMUaKa,
aMHHOB. XapaKTEePUCTUKA XUM. CBOMCTB.

CocraBieHnue ypaBHEHUN.

OOBsCHEHUE B3aNMHOTO

Oco0OeHHOCTH CTPOCHHUS U BJIVSIHUS aTOMOB B MOJIEKYJIE
CBOMCTB aHUJIMHA. IPUMEHEHUE anunuHa. CocTaBieHue
AHWIMHA, €T0 TTOJTyYCHHE. YpaBHEHUH CBOWCTB U
CpaBHCHI/Ie OCHOBHBIX CBOMCTB MOJIYUCHUS aHUJIMHA.

aMUHOB U aMMHAaKa. XapakTepucTuka u 00bsICHEHHE

M3MEHEHMS OCHOBHBIX CBOMCTB




Pa3IMYHBIX aMMHOB U aMMHaKa

4 3auet (KoHTpoabHas XHUMHUYECKUE CBOMCTBA U Brimonnenue paboThl.
pabota) «AMHHBI» [0Jy4YeHHE aMUHOB.
5,6 | AMUHOKHCIIOTBI OcoOeHHOCTH CTPOCHUS U OObsicHenne aM(pOTEPHOCTH U
CBOMCTB aMUHOKHUCIIOT. OMOJIOTUYECKOH pOJIH
[Ipumenenue , mosyueHue amMuHOKuCIOT. CocTaBieHue
Ouosiornyeckas poJb YpaBHEHUH CBOMCTB U
aAMHHOKHUCIIOT HOJy4EeHHUs] aMUHOKHUCIIOT.
7 Pacuernble 3a1auu 1o KominekcHele 3a1aun: BbIBOA Pemenue 3anau.
TeMe «AMMHBI. (opMyJIBI IO 3JIEMEHTHOMY
AMUHOKHCIOTBD) COCTaBY, 110 IaHHBIM PEaKLUH,.
8-9 | benku Omnpenenenue, OMoIOrHYECKast Pabota c nmurepatypoi,
POJIb, 0COOEHHOCTH CTPOCHHUSL. cocTaBlieHHE pedepaToB.
[IpupoHbIe AMUHOKHCIIOTHI. XapakTepucTHKa CBOMCTB,
CTPOCHHSI, OMOJIOT. POJIA OCITKOB.
XuMm. cBorictBa. M3yuenne JleMOHCTpanus Ka4eCTBEHHBIX
CTPOEHUS M CUHTE3a OEJIKOB. peakuuii 6eIKoB.
10 | OGo6mmeHnue mo reme Pacuernble 3amaum o runponuse | Pemenue 3amay. Beinonnenue
«AMUHOKHCIIOTHI. NEeNTH]IOB. KOHTPOJIbHOI paboThl.
benkuy Konrtponbnas padota
11 | I'erepouukiisl [lonsiTHE O MypUHOBBIX U Pa6ora ¢ yueOHUKOM.
MUPUMHUIUHOBBIX OCHOBaHMSX. CocraBnenue Gpopmyi
IYPUHOBBIX M TUPUMHUAUHOBBIX
ocHoBaHUU. OOBSICHEHUE UX
OCHOBHBIX CBOMCTB.
12 | Hyxneunossle kucnotel | Onpenenenue. JIHK, PHK. Pabora ¢ nuTepatypoii,
[Tonuuykneoruasl. HykiieoTuapl. | CpaBHEHHE CTPOCHHS MOJIEKYI
CTpyKTypa HyKJIEHHOBBIX KHUCIIOT, | OEJIKOB U HYKJIEMHOBBIX KHCIIOT.
WX OMOJIOTUYECKAS POJIb. CocraBnenue pedepaTos.
I'enHOMOIMpULTMPOBaHHBIE
npoayktsl (I'MO).
Ta6nuue, moaens JTHK.
13 | OGo0mmenue, 3a4eT 1o Pedepatusnubie paboTsl. TecTsl. CocraBnenue pedepaTos,
TeMe «A3orconaepxkamue | PacdyerHsle 3amaun tabmuu. PaboTa ¢ TecTom,
OpraHuyecKue pelieHre 3aaay.
BELIECTBA»
14 | 3ager (KonTposbHas KommiekcHble 3a1aun: BBIBOJ Boinonnenue paboThl.
pabota) 1o Teme (opMyJIBI IO JIEMEHTHOMY
«A3oTcozepKalme COCTaBY, I10 IaHHBIM pEaKLHHu,.
OpraHUYECKHE I'eneTnueckas cBsi3b aMUHOB U
BEIECTBA AMUHOKHCIIOT.
Tema 2. O600menne Kypca opranumdeckoi xumuu, 104.
1-2 | Tlonumepsl Omnpenenenue, BUAbI, CTPOCHHUE. PaboTta ¢ ormopHBIM KOHCIIEKTOM,

CBoiicTBa, MoayyeHue.

COCTaBJIEHHME KOHCIIEKTA,
00BsICHEHHE 0COOBIX CBOICTB
MTOJIUMEPOB..

CocraBneHnue ypaBHEHUI
TTOJIMMEPH3AIUH 1
MTOJIMKOHIEHCALHH.




[TpakTrueckas pabota

KauecTBeHHBIE peakunn

Pacnio3naBanue 06pa3ion

«PacnioznaBanune IJ1aCTMAcC ¥ BOJIOKOH IJIaCTMAcC ¥ BOJIOKOH .
IIOJINMEPOBY Konneknus niaactmace 1 BoJaokoH | Odopmiienue paboThl
4-6 | I'eneTnueckas CBs3b Kunaccel opran. coenqunenuii, ux | CocTaBiieHHE LIETIOYEK

OpPraHUYECKUX XHMM. CBOWCTBA U CIIOCOOBI IIPEBPALICHUN U ypaBHEHUN

COCIMHECHUM. [IOJy4YEHHUS. . peakuuil. XapaKTepUCTHKA
BUJIOB U30MEPHUH, COCTABIICHUE
(dhopMyI1 1 Ha3BaHUN U30MEPOB U
TOMOJIOTOB .

7 N3omepus u romonorust | Bunasl usomepumu. Cocrasienue GhopMyi u
I'omotornueckue psel Ha3BaHUHU H30MEPOB U
OpPraHMYECKUX BEIIECTB. TOMOJIOTOB.

8 KauectBennsle peakuuu | KadecTBeHHbIE peakniuu CocraBieHue TabiIupbl,

Opr. BELIECTB HEIpeJeNbHbIX COETUHEHUH, pelleHre KaYeCTBEHHBIX 3a/1a4.
MHOT0aTOMHBIX CIIUPTOB,
aJIbJICTU/IOB, KAPOOHOBBIX KUCIIOT,
0€JIKOB, AJIbJICTUOB, Kpaxmala.
9 [IpakTuueckas padbora DKcrepuMeHTaNIbHbIE 33/1a41 Pemenue skcriepuMeHTaIbHbBIX
«PacriozHaBanne «PacniozHaBanue opr. 3a1a4
OpPraHMYECKUX BEIIECTB» | COEAMHEHUI»
10 | B3aumocBs3b cTpoeHus U | BzaumHoe BiIMsHUE aTOMOB B XapakTepucTUKa CBOMCTB
CBOMCTB BEILECTB MOJIEKyJIaX Ha rmpuMepe (eHona, | BEHIECTBA IO €r0 CTPOCHHIO U
TOJIyOJ1a, AaHUJIMHA. CTPOEHHMS 110 €r0 CBOMCTBAM.
CrtpoeHue u CBOICTBA
MYPaBBbHHOM KUCIJIOTBI, TTIIOKO3BI,
caxapo3bl, aMUHOB, AaKPUJIOBOM
KHCJIOTBI.
11 | KontponbHas pabota no | Knaccuduxamnus opranndeckux Pa6ora ¢ Tecrom
KypCy OpraHMYeCKOU COCIMHEHMH, UX CBOMCTBA,
XUMHH ctpoenue. [lonydenue,
IIPUMEHEHHE
Tema 3. Ctpoenue atoma, 64.

1-2 | Ctpoenue aroma CocTaBHbIE YacTH aTOMA. DopMyIMpPOBaHUE OCHOBHBIX
JloKa3aTeNnbCTBO CIIOKHOCTH NIOJIO’KEHUIN TEOPUU CTPOEHUS
cTpoeHus aroma. CoBpeMeHHas atoma. CocTaBlieHHE CXEM
MOJIENIb CTPOCHHUSI aToMa. pacrpeeneHus JJIEKTPOHOB B
CocrosiHue JIEeKTPOHOB B aToMe. | aTome Jiroboro snementa B [1C.
pacnpeneseHus JEKTPOHOB B
aTome.s-,p-,d-f-amemeHTHI.

3 Crpoenue sapa CocraBHble YacTu sAapa. DopMyIUpOBKa ONIPEIEICHUN
Hyxnonsl. Hyknuaer. M3otomsr. HYKJIOHOB, OObSICHEHHE

IpOoOHON aTOMHOM MacChI
aneMeHToB. Onpeaenenne Koi-
Ba IPOTOHOB, HEUTPOHOB,
3JIEKTPOHOB B Pa3IMYHbIX
MOJIEKYJIaX, aTOMaX, HOHaX.

4 BanentHeie OnpeneneHne BO3MOKHBIX CocraBieHne cxem

BO3MOXXHOCTH aTOMOB

BaJICHTHOCTEH aTOMOB I10 KOJI-BY
HECIIapCHHBIX 3JICKTPOHOB U
HCTIOACIICHHBIX 3JICKTPOHHLIX ITap
Y BaKaHTHBIX OpOuTaseil.

pactipeneneHus \3JIeKTPOHOB TI0
MOJYPOBHSIM U OIPEIECICHUE
BO3MOXKHBIX BAJICHTHOCTEH
aTOMOB.




[Tepuonuueckuii 3aK0OH.
3aBHCHUMOCTh CBOMCTB
9JIEMEHTOB U HUX
COCIMHEHUN OT
nonoxxeHus B [1C

Ucrtopus otkpeitus 113.
CoBpemennas popmynuponka I13.
H3MeHeHue CBOMCTB AJIEMEHTOB
UX COCIMHEHUM OT MOJIOKEHUS B

I1C.

®opmynuposku [13 u ux
00BsICHEHHE.
XapakTeprucTUKa N3MCHEHHS
METAJINYECKUX,
OKHCJIUTENbHBIX , KUCIOTHBIX ,
OCHOBHBIX CBOMCTB 3JIEMCHTOB U
UX COCOUHEHUN.

6 KonTpomnbHas pabota CxeMbI CTpOeHUS aToMa. BrimonHeHne KOHTPOIBHOM
«Ctpoenue aroma u [13» | KonudecTBO HYKJIOHOB U paboTHI.
AJIEKTPOHOB B PA3JIIMYHBIX
4acTULAX, U3MEHEHHUE CBOWCTB
JJIEMEHTOB U UX COEAMHEHUH.
Tema 4. Ctpoenue BemecrTna, 114.
1 XumMuyecKas CBs3b. Tunsl xuMm. cBsizu.  HMoHHas XapakTepuCcTUKa NOHHOW CBSI3U
WNonHas cBs3b. cBA3b. MlOHHAs KpucCTalIMyecKasi | MU MOHHBIX KPUCTAJUIMYECKUX
peuierka. CB-Ba BELLIECTB pELIETOK, CBOWCTB B-B C HOHHBIM
HWOHHOTO CTPOEHHSI. ctpoeHueM. CoCTaBlIEHUE CXEM
00pa3oBaHMsi HOHHOU CBSI3U.

2-3 | KoBaneHTHas CBA3b KoBasienTHas cBs3b. XapakTepucTuka KOBaJIEHTHOM
DneKTpOOTPULATENILHOCTD CBSI3M, MEXaHM3Ma 00pa3oBaHUs
snemMeHToB. Curma - u Nu- CBA3U. | €€, aTOMHBIX U MOJIEKYJISIPHBIX
KpaTtHOCTE KOBAJIEGHTHOH CBSI3H. KPUCTAJUIMYECKUX PELICTOK.
Mexanu3mbl 00pa3oBaHUs CocraBneHue cxem 00pazoBaHus
KOBAQJICHTHOM CBSI3U. ATOMHBIC U | KOBJICHTHOM CBSI3H.
MOJIEKYJISIPHBIE PEILIETKH.

KoBasieHTHas nonsipHas u
HENoJIIpHasi CBSI3H.

4. | Meranyeckast CBSI3b Oc00EHHOCTH METATUTHYECKOM XapakTepucTUKa
CBSI3M U METAJLINYECKON METAJIIMYECKOH CBS3H U
KpUCTAIJINYECKON PELIETKH. METAITNYECKON
OO6ume ¢usnyeckue CBONCTBa KPUCTAJIIMYECKON PELIETKH,
METaJIJIOB. oO0BsicHEHHE 00IuX Qus.

CBOVICTB METAJIJIOB.

5 Bonoponnas cBA3b. Bognopoanas cBsizb (BHyTpU- U XapakTepucTruka BOJIOPOIHBIX
MEXMOJIEKYJIIpHAS ). cBsa3ei. CocTaBleHHE CXEM
®du3nyeckue CBOWCTBA BEIIECTB ¢ | 00pa30BaHMs BOJOPOIHBIX
BOJOPOAHOM CBs3b10. CHIIBI CBsI3EH.

Bannepaainbca.
OpueHTalnOHHOE,
WHIYKIIMOHHOE, TUCIIEPCUOHHOE
B3aUMO/JIEHCTBUE MEKIY
MOJIEKYJIAMH.
6 Enunas npuposna xum. YcnoBHoCTH pazaenenus BeniecTs | CpaBHEHUE TUIIOB  CBSI3EH,
CBSI3U 10 TUIIaM CBSI3H. KPUCTAINTINYECKUX PELIETOK,
Enunas nmpupona Xum. CBSI3H. CBOMCTB BEILECTB.
ApryMeHTHpOBaTh
OTHOCHUTENIBHOCTH TUIIOJIOTUN
XHUM. cBsi3u. PaboTta ¢ TecTom.
7 [IpocTtpancTBEHHOE Teopus rubpuauzanumy, [Iepenoc 3Hanwmi1 0

CTPOEHHE MOJIEKYJ

reoMCTpHrd MOJICKYIIL.

rubpuan3ayu opouTaie B
OpraH. MOJICKYJIaX Ha CTPOCHHUE
HEOPTaHMYECKHUX MOJIEKYIL.
XapakTepucTUKa CTPOCHUS




OpraH. U HEOPraHUYECKUX
MOJIEKYIL.

8 YucTele BeliecTa U Krnaccudukanusa BemiecTs 1o XapakTepucTruKa JHCIIEPCHBIX
CMECH. yucTOoTE. THUIIBI JUCIEPCHBIX CHCTEM, UX POJIU B OBITY,
JlucnepcHble CUCTEMBI CUCTEM, UX CBOWCTBA, IIPOU3BOJCTBE, B IPUPOJE.

IIPUMEHEHHUE.
9- | PacTBOpSHI Bunel pactBopoB. Konuenrpamnust | Pemenue 3agay.
10 pacTBOpOB, pEILIEHUE 3a1a4 O

BBIYMCIICHUM MacCOBOU JI0JIH

pPacTBOPEHHOIO BELIECTBA U

MOJISIPHOW KOHLIEHTpaluu

pacTBOpOB.

11- | KonTposbHbie paboThI 3amaun Ha BbIUMCIICHHE MaccoBOW | BrimomHeHune paboThl

12 | Pemenue 3amau JIOJIM pacTBOPEHHOT'O BEILIECTBA.

«KoHuenTpauus Onpenenenue Tuna cBs3u., Brimonnaenue paboTel
pacTBOpOB» KPUCTAJUTMYECKUX PELIETOK.
«CTpoeHHe BELEeCTBay [IpocTpaHcTBEHHOE CTPOEHUE

Mouekyl . CocTaBlieHHUE CXeM

o0pa3oBaHHUs CBsI3EHl.

Knaccudukanus qucnepcHbix

CHCTEM.

Tema 5. XumMnuyeckue peakumuu, 224.
1 Knaccudukanus Knaccudukanus xum. peakiuii B | XapakTepUCTUKA TUTIOB XUM.
XUMHUYECKUX PEAKLUN OpraHNYECKON U HEOPraHUYECKOM | peakUnid, NpUBEACHUE
XUMHH, IO UCXOJHBIM NPUMEPOB JTAHHBIX PEaKIIHNM
BELIECTBaM, TEIIOBOMY 3 (DeKTy,
KaTajiu3aropy, pa3oBomy
COCTOSIHUIO, U3MEHEHUIO
CTENEHEN OKUCIICHUS.
OObpaTtumble U HEOOpaTUMBbIE
peakuuu. Peakiium HOHHOTO
oOMeHa.

2-3 | OKUCIIUTEIBHO- OBP, crenens oKucIIeHNUS, CocraBnenue ypaBHenuiit OBP
BOCCTaHOBUTEIIbHBIE ANEKTPOHHBIN OanaHc. YpaBHEHUS | , pacCTaHOBKA KO3(PPHUIIMEHTOB
peakuun OBP B oprannueckoii u METOJIOM 3JIEKTPOHHOTO

HEOPraHMYECKON XUMUHU. OanaHca.
4-5 | TepmoxumMHu4eckue TennoBoit 3¢ pexT peakuuit. XapakTepucTrKa peakui 1o
pacueTsl 3akoH ['ecca. Tepmoxumuueckue | TermaoBoMy 3PQexTy,
pacueTsl. MoHMMaHMe 3akoHa ['ecca u
CJIEACTBUM U3 HETO. Pelienne
3a/1a4 TEPMOXUMUH.

6 KonrtponbHas pabora TepMoxuMuueckue pacyeTsl C
«Tepmoxummuueckue MacCOBOM J0JIel TpUMeEcer U
pacueTb) PacTBOPEHHOIO BELIECTBA.

7 CKOpOCTh XMMUYECKUX [ToHsiTHE O CKOPOCTH XHM. Xapakrepuctuka (pakTopoB,

peakuui

peakuuii, DakTopsl, BIUSAIOLINE
Ha CKOpPOCTb XHUM. PEaKLIHM.
Karanus. MexanusMm geicTBus
KaTam3aTopoB. THTHOUTOPHI.
3akoH Bant-I'odda u pacuers
110 HEMY.

BIIUSIOLIUX HA CKOPOCTH
peakuuil. Pacuersl o 3akoHy
Bant-T'odda. O0bsicuenue
JIEUCTBUA KaTaau3aTOPOB.




8-9

OO6parumbie peakuu

Xwum. paBHoBecue. [Tpunnun Jle-
[arenve. CMmelIeHHE XUM.

XapakTepucTuka 0OpaTUMBIX
peakuuii. CMeeHue Xum.

paBHOBECHS. paBHOBECHS.

10 | KonTponbHas paboTa VYpasuenus OBP, Brimonnenue paboTsl.
«Tunsl XUMHUYECKHUX TEPMOXUMHYECKUE PACUYETHI,
peaxkuin» peryJupoBaHue CKOPOCTH

peakiuii, CMEIIeHHE PaBHOBECHSL.

11 | Teopus OCHOBHBIE NOJIOKEHUS TEOPUH. DOopMyIMpPOBAHUE NTOTOKEHUN
3IEKTPOJIUTUYECKON VYpaBHEHHUs 1UCCOLMALNAN teopun. CocTaBieHUE
JUCCOLMAIIUHI CHJIBHBIX U CJIA0BIX AJIEKTPOIIMTOB | YPAaBHEHUHN AUCCOLMAIIHH.

12- | Peakuun HOHHOTO PUO. IIpuznaku PHO. NonHbie Xapakrepuctuka PUO.

13 | obmena. Monnble ypaBHECHHS. CocraBieHne HOHHBIX Yp-HH.
YpaBHEHUS

14- | Tunaponus coneit [Maaponus coneid. YcnoBus XapakTepucTrKa ruipoiiu3a

17 rUAPOIN3a, (aKTOPBI, BIUSIOIINE | COJICH.

Ha ruzposn3. Bogopoauslii
nokazarens pH
CocraBnenue ypaBHEHUN
VYpaBHeHUs TUIPOIU3A. TUAPOIIH3A.
[TonHbI# THAPOIN3 COJICH. CocraBneHue ypaBHEHUI
IIOJIHOTO TUAPOJIN3A.
18 | IIpakTtuueckas paboTa Omnpenenenne pH pactBopoB Brinonnenuit 3aganuii
«I'mpponus conen» coJiel cabbIX KUCIIOT, CIa0bIX MPaKTUYECKOU paboThI,

OCHOBAaHMUH , CHJIBHBIX KUCJIOT U COCTaBJICHUE YPAaBHEHUM.
CUJIbHBIX OCHOBAHHIA.

19- | DnexTponu3 pacTBOPOB U | DINEKTPOIU3. Y CIOBUS XapakTeprucTUKa TUIIOB

21 | pacmmaBoB coneit nposeaeHus. IIpumenenue 3JIEKTPOJIN3A.
NEKTPOJIN3A.
Tunsl anexkrponnsa. YpasHeHus | CocTaBieHHs ypaBHEHHUN
ANEKTPOJIN3A. AJIEKTPOJIN3A COJIEH.

22 | KontpompHas pabota CocraBiieHre MOHHBIX YpaBHEHUH | BuimonmHeHue paboThl
«CBolicTBa paCTBOPOB peakuuii, NpOXOAAIIUX B BOJHBIX
AJEKTPOJIUTOBY pacTBopax.

Tema 6. BemecTBa u ux coiicrea (Xummus 371eMeHTOB), 634.
1-2 | Bogopoa u ero CrpoeHne aToMa, MOJIEKYJIbI XapakTepucTuka Gu3. XHUM.
COETUHEHUS BOJIOPOJIa, €r0 CTENEeHU CBOICTB , OJTy4EHUs
OKHCIICHUS, PU3. U XUM. MIPUMEHEHHSI BOJOPOJIA.
CBOMCTBA, OJIy4EHHUE, CocraBnieHne yp-HAN peakiuii,
IIPUMEHEHHUE. OIIpEAEIEHUE OKUCIUTEIIBHO-
['unpuap! MmeTamuioB u BOCCTAaHOBUTEJIbHBIX CBONCTB
HEMETAJIJIOB. Bogopoja. Pemenue 3anau.
3-4 | Kucnopon u ero CrpoeHne aToMa, MOJIEKYJIbI XapakTepucTuka Gu3. XHUM.

COCIUHECHUA

KHCJIOPOJIa, €T0 CTETICHU
OKHUCJICHUS AJUIOTPONHS
KHCII0poa, GU3. U XUM.
CBOMCTBA, OJIyYEHHE,
MMPUMEHEHHE KUCJIOPO/ia U 030Ha
OKCI/IIH:I METAJIJIOB 1 HCMECTAJIJIOB.
XHM. CBOMCTBA BOJLI.

CBOMCTB , IOJIY4EHUS
MIPUMEHEHHUSI KHCIIOPO/aA.
CocraBneHne yp-HAN peakiyil.
XapakTepHucTUKa KUCIOTHO-
OCHOBHBIX CBOMCTB OKCHOB
Pewrenue 3anau.




5 [Tepokcus [Tepoxcun Bogopoaa v mepokcuy, | XapakTepucTuka Gus. , X|Mm.
HaTpusl. CBOMCTB IIEPOKCHUIOB BOOPOAA
OKucnuTenbHo- u Hatpusi. CocTaBlIeHUE yp-HUI
BOCCTaHOBUTEJIbHbBIE CBOWCTBA peakuui, orpeneacHue
MIEPOKCUIOB. OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTB
NIEPOKCHUAa BOJIOPOJIA.
6 Cepa OOm1ast xapaKTepUCTHKA XapakTepucTuKa
noArpynnsl. CTpoeHue aToma, OKHCIIUTEIbHO-BOCCTAHOBHT.
MOJIEKYJ CEpbl, €€ CTENIEHU CBOICTB cepbl, BO3MOKHBIX
OKHUCJIEHUS. AJUIOTPOIHNS CEpHI, CTEIIEHEH OKUCIIEHUSl CEpHlI,
¢Gu3. 1 X1MM. CBOWCTBA, MPUMEHEHHE U CIIOCOO0B ee
MOJIy4YeHUE, IPUMEHEHHE. noytyueHus. Pemienue 3agau.
7- | CoenuHeHust cephl CepoBoaopo,. XapakTepucruka
12 | (XapakrepucTuka OKHCIIUTEIbHO-BOCCTAHOBUT. U
KHCJIIOTHO-OCHOBHBIX U Coenunenus cepsi (1Y), KHCJIOTHO-OCHOBHBIX CBOMCTB
OKHUCJIUTEIBHO- COETMHEHUI1 CepBHl.
BOCCTaHOBUTEJIbHBIX Tuocynbdatsl. . CocraBiieHHE ypaBHEHUN
CBOICTB) peakuuii6 MONEKYISPHbBIX U
Coenunenus cepri(Y1), ocobbre NOHHBIX.
CBOWCTBA CEPHOM KUCIIOTHI.
IIpon3BOJACTBO CEPHON KHUCIIOTHI.
13- | Pemenue KOMIUIEKCHBIX | 3a7auu ¢ U30BITKOM Pewenue 3anau.
14 | 3agau pearupyromero BemecTna (Kakas
COJIb
oOpa3zyercsi).1mociie0BaTeIbHBIMU
peaKLUsIMHU.
15 | Azor OO6mas xapakTepucTHKa XapakTepuctuka pus. Xum.
noarpynnsl. CTpoeHue atoma, CBOICTB , IOJIy4YEHUs
MOJIEKYJIbI a30Ta, €r0 CTENEHU MIPUMEHEHUSI a30Ta.
OKHCIICHUS, GU3. U XUM. CocraBneHnne yp-HUI peakuil.
CBOMCTBA, IIOJIy4ECHHE, XapakTepucTruka CBOMCTB
IIPUMEHEHHE. HUTPUJOB METaIOB. Pemenne
Hutpuaer meraninos u 3a7ad4.
HEMETAJIJIOB
16- | CoequneHus a3ora AMMHaK. XapakTepucTruka
20 | (XapakrepucTuka OKHUCJIUTEIbHO-BOCCTAHOBUT. U
OKHUCJIUTEIIBHO- Conu aMMOHUS. KHCJIOTHO-OCHOBHBIX CBOMCTB
BOCCTAHOBUTENBHBIX U COEIMHEHU a30Ta ,a30TUCTOM U
KHCIIOTHO-OCHOBHBIX Oxcupel a3oTa. a30THOM KHUCIOT.
CBOWCTB) CocraBneHnne ypaBHEHUN
AazoTHas ¥ a30TUCTas KUCIIOTA. peaKuuii: MOJIEKYISIPHBIX U
Oco0ble CBOMCTBA a30THOI HOHHLBIX. PeleHue 3agauy.
KHCJIOTHI IPU €€ B3aUMOJICHCTBUU
C METaJUIaM{, HEMETAJUIAMH,
CJIOKHBIMH BEIIECTBAMHU.
HutpaTsl, HUTPpUTHI
21, | Pemenne KOMIUIEKCHBIX | 3aJa4u ¢ MAcCOBOM JI0JIei Pemenue 3agauq.
22 | 3amay BBIX0]1a, TPUMECEH,

pacTBOPEHHOIO
BEIIECTBA.NOCIIEA0BATEIbHBIMU 1




apajuieTbHBIMU PEAKIIUSIMHA
peaKuusImMu.

23, | ®ochop u ero dochop. Amtorponus . XuM. XapakTepucTruKa

24 | coenuHeHUs cBoiicTBa (pocdopa, okcuia OKHCITUTEIHHO-BOCCTAHOBHUT.
dhocdopa, oprodochopHoit cBoicTB (ochopa, KHCIOTHO-
KHUCIIOTBIL. OCHOBHBIX CBOWCTB COEJIWHEHHUI

dhocdopa, oprodochopHoit
kucaoThl. CocTaBieHue
ypaBHEHUH peakiuii. Pemenne
3a/a4.

25 | O6o0uIeHe 110 TeEME « Baxneiinme coefuHEHNs, UX CocraBneHue ypaBHEHUH
Cepa, a3ot, pochop 1 UX | OKHCIUTEIBHO- peakuui, penieHne 3aad.
COETUHEHUS» BOCCTAaHOBUTEJIbHBIE U KUCIIOTHO-

OCHOBHBIE CBOWCTBA.
KauecTBeHHbIC peaku HOHOB
aMMOHU4, cyJb(ara, HUTpaTa.
KomrekcHeie 3a1aun.

26 | KonTpomnbHas pabota VYpaBHEHUS XUM. CBOHCTB BeimonHeHne paboTsI
« CoeqrHEeHHSI CEpPBI, COEIMHEHUI cepbl, a30Ta U
azota u (hocdopar docdopa.

27 | Yruepon. OO01mas xapakTepucTHKa XapakrepucTuka Gpu3. XuMm.
MOATPYIIIBI . AJITIOTPOTTHS CBOWCTB , IOJTy4CHUS
yraepoaa. CTpoeHue aToma. NPUMEHEHHUS YIIepoJa.
CreneHu OKUCIICHHUS. CocraBneHue yp-HUAN peakiuii.
®u3. U XMM. CBOMCTBA, XapakTepucTrKa CBOMCTB
MpPUMEHEHHE, IOTyYeHHE. KapOUJI0B METAJUIOB.METAJLIOB.

Pemenue 3amau.

28- | CoenuHEHUs yriepoaa Baxwueilimme coeqMHEHUS, HX XapakTepucTuKa

29 KHCIIOTHO-OCHOBHBIE CBOICTBA. OKHUCJIUTEIHHO-BOCCTAHOBHUT.
KauecTBeHHast peaxiust CBOWCTB yTJiiepoja , KUCIOTHO-
KapOOHAaTHOHOB. OCHOBHBIX CBOICTB COEIMHEHUN
Kommnekcusie 3agaun(Kaxas yriepoja , yroJbHOU 1
colb o0pa3zyercs). kucnotel. CocTaBieHHe

YPaBHEHUH pEaKLH.
CocraBienue peeparos.

30- | Kpemuuii. Coequnenust | Ctpoenue aroma. CTerneHn XapakTepucTuKa

31 | kpemHus OKUCJICHUS. OKHUCJIUTEIHHO-BOCCTAHOBHUT.
®u3. ¥ XMUM. CBOMCTBA, CBOWCTB KpPEMHHUS , KUCIOTHO-
MIPUMEHEHHE, TIOTy4YCHHE. OCHOBHBIX CBOMCTB COEIMHEHUMN
Baxneiimme coequHeHus, X KPEMHHMS1, KpEMHUEBON
KHCJIOTHO-OCHOBHBIE CBOMCTBA. kucaoTel. CocraBieHue
KauecTBeHHas peakuys CUIMKAT- | YpABHEHUN PEaKLIHM.

MOHOB CocraBienue pedeparos

32 | [Ipou3BOACTBO CTEKIIA ChIpbe, XUMH3M TTPOU3BOJICTBA CocraBnenue pedeparon

,papdopa, nemenra W3JIeTNI CUITUKATHOU
TTPOMBIIIIJICHHOCTH

33- | 'anoreHsrI. OOm1ast xapaKTepUCTHKA XapakTepucTuKa

35 | (XapakTepucTtuka MOATPYTITIBL. OKHUCJIUTEIHHO-BOCCTAHOBUT. U
OKHCITUTEIHHO- KHCJIOTHO-OCHOBHBIX CBOWCTB

BOCCTAaHOBUTCIIbHBIX U
KHCIIOTHO-OCHOBHBIX
CBOMCTB)

OCOOEHHOCTH CTPOEHUS aTOMa |
CBOMCTB (pTOpa.

XJI0p: CTPOCHUE U CBOMCTRBA.

XJIOpa, raIOTeHOBOIOPOJIOB,
COEMHEHUH XJIOpa.,
CocraBnenne ypaBHEHUI
peakiuii, popMyJ1 U Ha3BaHUU




XJI0pOBOAOPOA.

Kucnopoaubie coequuenns
XJIopa.

Oco0EHHOCTH XHM. CBOICTB
OpOMOBOZIOPOJIAa M HOAOBOAOPOIA.

O-conepk. COEIMHTeHUH XJI0pa.

36 | PemieHue KOMIUIEKCHBIX | 3aIayy ¢ MacCOBOU HOJIEH Pemenue 3agau.
3aja4 BBIXOJa, IPUMECEN,
PacTBOPEHHOTO
BELIECTBA.IIOCJIEI0BATENbHBIMU U
NapajuieJIbHbBIMU PEAKLIUAMHU
peaKusIMU.
37- | IlpakTrueckas pabora [Tonydenue u cBoiicTBa BrinonHenue paboTsr
38 | «Coenunenus CEpOBOJIOPO/A, CEPHUCTOTO rasa,
HEMETAJIOB) aMMUaka, XJjopa, XJIOpOBOJOpOa,
KPEMHMEBOU U YIOJIbHON KHUCIIOT.
CaolicTBa CEpHOU M a30THOU
KHCJIOT.
39 | KonTtponbHas pabora [ermoyku npeBparieHuii. BrinoHenue paboThr
«Hemeraiutb» Pemenne KoMIIeKCHBIX 3a1a4
40 | Meramsl. OO61mas xapakTepucTHKa XapakTepucTruKa B3aUMOCBSI3H
CTpOEHMS U cBOMCTB . O01I1e CBOMCTB U CTPOCHMS METAJLIOB.
CHOCOOBI MOJTYyYEHHUS] METAJLIOB. CocraBneHue ypaBHEHUN
peakuuii, Pemenue 3agay.
41. | lllemouHble METAIIIBI OO6m1as xapakTeprucTuKa XapakTepucTHKa B3aUMOCBS3U
noarpymnmnsl. OcobeHHOCTH (3. U | CBOMCTB U CTPOEHUS] METAJUIOB.
XUM. CBOMCTB METaJJIOB. CocraBnenue ypaBHEHUN
Baxuernme coeMHEeHUs. peakuui Pemenue 3anau.
42- | lllemouno3emMenbHbBIE OO6m1as xapakTeprucTuKa XapakTepruCcTHKa B3aUMOCBSA3U
43 | MeTasl noarpymnmsl. OcobeHHOCTH (U3. U | CBOMCTB M CTPOSHHS METAILIOB.
XUM. CBOMCTB METaJJIOB. CocraBnenue ypaBHEHUN
Baxwueiinme coequHeHUS. peakuui
44- | ATIOMUHHI U €T0 Ocobennoctu pu3. u XuM. XapakTepucTruka 0COOEHHOCTH
45 | coeauHeHUs CBOMCTB aJTIOMHUHHUS U €T0 (u3. ¥ XUM. CBOMCTB aTIOMUHUS
COCTMHEHU. U €T0 COSTUHEHUN.
CocraBreHne ypaBHEHUH p-1Uil.
Pemrenne 3amau.
46 | IIpaktuyeckas paborta I'enetnueckas cBsi3b coeIMHEHU | BeimomHeHne paboThI
CoenvHEHUs METAUIOB | HATPUS, KAJIbLIUS, AJFOMUHHUS.
TJIABHBIX MOATPYIII
47 | KontponbHas paboTta I'enernueckas cBsi3b coeMHEeHUN | BoimonmHeHue paboThl
CoenuHeHns METayuIOB | HIEJNIOYHBIX, MIEIOYHO3EMENbHBIX
TJIABHBIX TTOATPYIIIT METAJIJIOB U AJTIFOMUHUSL.
48 | XKenezo. CraBsl xene3a | CTpoeHue aTroma xesesa. CocraBneHne cxeM CTpOeHUs

OcobeHHocTH ero (Gpus. u Xum.
cBoycTB. CIutaBbl XKenes3a —
pUMEHEHHE, TIOTyuYeHHE.
Kopposus xenesa

aToMa, XapakT-Ka ero ¢pus. u
XUM. cBOUCTB. [IpuBenenue
MIPUMEPOB IPUMEHEHUS CIIJIABOB
JKenesa.




49-

CoenuHeHns Xeae3a

OKHUCIINTENREHO-

XapakTepucTuKa

50 BOCCTAHOBUTEIJIbHBIC U KUCIIOTHO- | OKUCIUTEILHO-BOCCTAHOBUT. ,
OCHOBHbBIE CBOMCTBA COCJUHEHUI | KHUCIOTHO-OCHOBHBIX CBOWCTB
xenesza (11), (111). COEIMHEHUN Kee3a.

CocraBieHue ypaBHECHUI
peakuuii. Pemenue 3agau.
51 | KonTtpoabsHas pabora [ermouku npeBpamieHui BrinonHenue paboThl
«CoeTMHEeHUS ATFOMUHUS
U JKele3a»

52- | Xpom. OKHCTUTENBHO- Crpoenue aToMa xpoma. XapakTepucTuka

55 | BOCCTaHOBUTENbHbIE U OKHUCJIUTEIHHO-BOCCTAHOBHUT. ,
KHUCJIOTHO-OCHOBHBIE Coenunenuii xpoma (111). KHUCJIOTHO-OCHOBHBIX CBOMCTB
CBOICTBa COCTMHEHUHN COCMHEHUH XpoMa.
Xpoma Coenunenns xpoma(Y1). CocraBiieHue ypaBHEHUI

peaKIui.

56 | Lluuk, u ero coequaenusi | Ctpoenue atoma .OKHCIUTENBHO- | XapaKTePUCTHKA
BOCCTAaHOBUTENIbHBIC 1 KUCIIOTHO- | OKHUCIMTEIbHO-BOCCTAHOBHUT. ,
OCHOBHBIE CBOMCTBA COCIMHEHNN | KMCJIOTHO-OCHOBHBIX CBOWCTB
LUHKA. COETMHEHUI IMHKA.

CocraBnenue ypaBHEHUI
peaKIui.

57- | Mapraner,. CrpoeHnue aToma. XapakTepucTuka

59 | OkucnurenbHO- OKHUCJIUTEIHHO-BOCCTAHOBHUT. ,

BOCCTAHOBUTEJIBHBIE U Coenunennii mapranna (11). KHMCJIOTHO-OCHOBHBIX CBOMCTB
KHCIIOTHO-OCHOBHbBIE COEIMHEHUI MapraHiia.
CBOMCTBA COEAMHEHUIN Coenunenus mapranna (1Y). CocraBnenue ypaBHEHU I
MapraHia peaKuuii..

Coenunenus mapranma(Yll).

60 | Menb u ee coequHeHuss | OKHUCIUTENBHO- XapakTepucTuKa
BOCCTAaHOBUTENIbHBIE U KUCIIOTHO- | OKUCIMTEIbHO-BOCCTAHOBHUT. ,
OCHOBHBIE CBOMCTBA COEJUHEHUH | KMCIOTHO-OCHOBHBIX CBOWCTB
meau (1), (11). COCIMHEHUH MEH.

CocraBneHue ypaBHEHU I
peaKIunii.

61 | Cepebpo u ero OKucIuTeNbHO- XapakTepucTuKa

COEIMHEHUS BOCCTAaHOBUTEJIbHBIE U KUCIIOTHO- | OKHUCJIMTEIbHO-BOCCTAHOBHUT. ,
OCHOBHBIE CBOMCTBA COEJUHEHUN | KMCIOTHO-OCHOBHBIX CBOWCTB
cepebpa. coenMHEeHHIcepeOpa.

CocraBneHue ypaBHEHU I
peaKuii.

62 | IlpakTuueckas pabota XUM. CBOWCTBA COEIMHENN Brimonnenue paboTsl.

CoennHeHNs METaJIIOB LIMHKAa, jKeJie3a, XpoMa, MapraHiia,

MOOOYHBIX MOATPYIII MEH.

63 | KonTponbHas paboTa CxeMbl CTpOEHHS aTOMOB. Brimonnenue paboTbl

MerTaibl TOOOYHBIX YpaBHEHHUsI XUM. CBOMCTB.

NOJTrpyII

Tema 7. IlonBenenne uroros Kypca, lloaroroska k EI'J, 64.

1-3 | Pemenue 3ama4y . .KomMmiekcusle 3a1auum no Pemrenne 3anau
HEOPraHUYECKOU U
OPraHN4eCKOW XUMHH.

4-6 | IToBTOpEeHue Kypca. TecTsl. BrimonHenue paboTsI

Hrtoro 1324. + 4 4. pezeps = 136 u.




OINIUCAHHUE YYEBHO-METOANYECKOI'O, MATEPUAJIBHO-
TEXHUYECKOI'O U THOOPMALIMOHHOI'O OBECIIEYEHUA
OBPA3OBATEJIBHOTI'O ITPOLHECCA

CpencrBa o0yueHus:
[TewatHbie mocoOust (TaONHIIBI, CIIPABOYHBIC U3/IaHUSI, CXEMBI).
TexHu4eckue cpencTra 00ydeHus (KOMIIBIOTEp, TPOEKTOP, IKPaH).
JlaGopaTopHoe o0opy0BaHuE.
HatypanbHbie 00beKTHI (KOJUICKITUH, 00pa3IIbl, MOJIEIH ).

NS

HarypanbHble 00beKTbI

Harypanbable 00BEKTHI, UCTONb3yeMble B OOyYEHHH XHWMHH, BKJIIOYAIOT B ceOs
KOJIJIEKIIUM MUHEPAJIOB ¥ TOPHBIX MOPOJ, METAJUIOB U CIIJIABOB, MUHEPAJIbHBIX YAOOPEHUH,
IJIACTMAcCC, Kay4yKOB, BOJIOKOH U T. 1. O3HaKOMJIEHUE ydaluxcs ¢ o0pa3amMu UCXOJHBIX
BEIIECTB, MOJYNPOJYKTOB W TOTOBBIX M3/JENUIl IO3BOJIAET TOJYYUTh HAarJsIHOE
IpeJICTaBlIeHUEe 00 O3TUX MaTepuanax, MX BHEUIHEM BHUJAE, a TaKKe O HEKOTOPbIX
(du3nUecKux CBOMCTBaX.

Komnekuuyu uCnonp3yroTcs TOJBKO JUIsl O3HAKOMJIGHHS YYalIMXCS C BHELIHUM
BUJIOM M (PM3UYECKUMU CBOMCTBAMU M3Y4aeMBIX BEILECTB U MaTepuanoB. i1 nposeneHus
XUMHYECKHX OIBITOB KOJUIEKIIMM HCII0JIb30BATh HENb34.

XHuMHYecKHe PeaKTHBbI M MaTepHaJIbl

OOpameHre cO MHOTUMH BEIIECTBAMU TPEOYET CTPOrOro COOJIOJCHHS IPaBHI
TEeXHUKU 0€30IacHOCTH, OCOOCHHO IPH BBINOJIHEHUH ONBITOB CAaMHUMH ydamumucs. Bcee
HEO0OXOUMBIE MEPBI MPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOUIMX JOKYMEHTax W
UHCTPYKLHUSAX, & TAKXKE B OCOOMSIX /IS yUUTENIeH XUMUH.

Haubonee yacTo nucnosib3yemble peakTUBBI U MaTepUabL:

® IIPOCTHIE BELECTBA - MEJb, HATPUN, KaIbLIUNA, AIFOMUHUNA, MarHui, jKeie30, HUHK,
cepa;

e okcuasl — meau (1), kanbmus, sxenesa (1), maraus;

® KHCIIOTHI - COJISIHAsL, CEPHAs, a30THAs;

® OCHOBaHMS - TMIPOKCHU/ HATPUSl, TUAPOKCU] KAJIbLIUS, TUAPOKCHU]T Oapust, 25%-HbIi
BOJIHBIN pacTBOp aMMHAKa;

e comu - xaopuasl HaTpust, meau (I1), xene3za(lll); Hurpars! kanus, HaTpus, cepedpa;
cynbdatel meau(ll), sxenesza(ll), xeneza(lll), amromunus, ammoHus, Kayvs, OpOMU
HaTpus;

® OpraHMYecKHe COCJUHEHMS - Kpaxmall, TIMIUPHUH, YKCYCHas KMCIIOTa, METUIIOBBIN
OpaHXeBbIi, (peHoNTanenH, JaKMyc.

Xumuyeckas jadopaTopHasi ocyaa, annaparsbl 1 NpUOOPbI

XuMudeckas 1mocyja Moapas3jensercss Ha JABE TPYNIbL: JJi BBIMOJIHEHHS OMBITOB
YYalIMMHCS U JEMOHCTPAIMOHHBIX OIIBITOB.

[IpuGopsl, ammapaTbl M YCTAaHOBKH, HCIHOJb3yeMble Ha YpPOKaX XHMMH,
MOJPA3JIENIAI0T HA OCHOBE MPOTEKAIOMIUX B HUX (PU3NUYECKUX U XUMHUYECKHX MPOLIECCOB C
y4acTUEM BEIIECTB, HAXOASIINXCS B PA3HBIX arperaTHbIX COCTOSHUSAX:

e mpubopsl i pabOThl € ra3amMM - MOJy4YeHHE, COOMpaHHe, OUYMCTKA, CYIIKa,
MOTJIOUIEHHE Ia30B; PEaKIIMKM MEXAY IIOTOKAaMH Ia30B;

e ammapaTbl M HOpPUOOpHI JUISI ONBITOB C JKUAKMUMU W TBEPAbIMH BEIIECTBAMU -
Neperonka, ¢QUIbTPOBaHHWE, KPUCTAUIM3ALMS; TPOBEACHUE peaKUuid MexAy
TBEPABIM BELIECTBOM M JKMJKOCTBIO, XHAKOCTBIO M JKHJIKOCTBIO, TBEPABIMHU
BEIIIECTBAMH.

BHe 3710i1 kiaccudukanum HaxoaATCs IBE TPYIIbI y4eOHOH anmnaparyphl:
1) nast u3ydeHus TEOpEeTHUECKUX BONPOCOB XMUMMHU - MIUIIOCTPALUS 3aKOHA COXPAaHEHHUs
Macchl BEILECTB, JAEMOHCTPALUA d3JIEKTPOIPOBOAHOCTH PACTBOPOB, JAEMOHCTPALUA




JIBIDKEHUS MOHOB B 3JICKTPUYECKOM I10JIe; JUISI U3YUYEHHUSI CKOPOCTH XMMHUYECKOH peaKIiu
Y XUMHUYECKOT0 PABHOBECHSI;

2) Ui WUTIOCTPAIMM XUMHYECKUX OCHOB 3aBOJCKHX CHOCOOOB MONYyYEHHS HEKOTOPBIX
BEILIECTB (CepPHOM KMCIOThl, aMMHUaKa U T. I1.).

BcemomorarenbHyio  poiib  UTpAlOT  HM3MEPHUTEIbHBIE M HarpeBaTelbHbIE MPUOOPHI,
pas3JInYHbIe IPUCIIOCOOICHMS JUIs BBIITOJIHEHHSI ONBITOB.

Monean

OObexTaMM MOJIEJIIMPOBAHUS B XMMHUU SIBISIOTCS aTOMbI, MOJIEKYJIbI, KPHUCTAILIbI,
3aBOJICKHE almapaThl, a TaKKe MPOUCXOMAAIINE IPOLECcCh. B mpernojaBaHUM XUMHH
UCIIOJB3YIOTCSl MOJEIM KPUCTAJUIMYECKUX PpeIIeTOK anmMasa, rpadura, cepbl, docdopa,
okcuna yraepona(lV), noga, sxenesa, Meau, Martusl.

Y4eOHbIe TOCOOUSI HA IEYATHON OCHOBE

B mpornecce 00ydeHuss XUMUHU UCTIONB3YIOTCS CIEAYIOMINE TaOIHIbl TOCTOSHHOTO
skcnoHupoBanus: «llepuoguueckas cucrema xumuueckux snemeHtoB . M. Menpene-
eBay, «Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUHN U COJIEH», «DIEKTPOXUMUYECKUHN PSIT
HalpsOKEHUH METaJJIOBY.

Jlnst  opraHu3allii  CaMOCTOSATENBHOM  paboThl  OOydaromuxcsi Ha  ypoKax
UCIOJIB3YIOT Pa3HOOOpa3Hble AMJAKTHYECKHE MaTepHaJsibl: TETpPaJud Ha IeYaTHOM
OCHOBE, KapTOYKH C 3aJaHUSIM{ DPA3HOH CTENeHH TPYAHOCTU IS M3YyYCHHS HOBOTO
MarepHala, CaMOIIPOBEPKH U KOHTPOJIS 3HAHUHN yJaluxcs.

JKpPaHHO-3BYKOBBIE CPeICTBA 00y4eHHs

DKpaHHO-3BYKOBbIE MOCOOMS JENATCS Ha TpU OOJbIIME TIPYIIbL: CTaTUYHBIE,
KBa3MIMHAMHUYHBIE ¥ JuHaMH4yHble. CTaTUYHBIMH SKPAHHO-3BYKOBBIMH CPEIICTBAMH
00y4yeHHUs ABISAIOTCS TUaQUIbMBbI, IUATIO3UTUBBI (ClIaii/ibl), eTUHIUYHBIE TPAHCIIAPAHTHI JUIS
rpadomnpoekropa. Cepuu TpPaHCIAPAHTOB TO3BOJIAIOT WMHUTHPOBATH JBM)KCHUE ITyTEM
[OCJIEI0BATEILHOTO HAJIOXKEHUS OJJHOrO TpaHCMapaHTa Ha Apyroi. Takue cepuu OTHOCST
K KBa3UIMHAMHYHBIM SKPAHHBIM TTOCOOHSIM.

JIUHaMUYHBIMHA ~ SKPaHHO-3BYKOBBIMHU  TOCOOMSIMHM  SIBJIIIOTCS  [TPOU3BEJCHUS
KrHemarorpada: JOKyMEHTaIbHOTO, XpPOHUKAIBHOTO, MYJIbTHILTUKAIMOHHOTO. K 2T0i *Ke
IpynIe OTHOCATCS JKPaHHO-3BYKOBbIE CpEJACTBA OOydYeHHs, [UId HpPEIbSBICHUS
UHPOPMALIUN KOTOPHIX HEOOXO0IMMa KOMITBIOTEPHAS TEXHUKA.

TexHuueckue cpeacTsa 00y4eHuUst

[Ipy KOMIUIEKCHOM HCIIOJNBb30BAaHUM CPEJICTB OOYy4EeHHUs HEU30€KEeH BOIPOC O
BO3MOXKHOCTH 3aMEHbl OJJHOIO MOCOOus JpyruM, HampUMep AEMOHCTPALMOHHOTO WIIH
71ab0paTOpHOro ombITa €ro u3oOpakeHueM Ha 3kpaHe. MHdopmanus, comepxariascs B
HKPaHHOM MOCOOUH, MpeJCTaBIsAeT cO00H NI OTpaKeHHE PEaTbHOIO MHpA, U MOITOMY
OHa JIOJDKHA MMETh ONOPY B YYBCTBEHHOM OIBITE OOy4aroImuxcs. B mpoTHBHOM cirydae
(bopmupyrOoTCsl HEMTpaBUIIbHBIE U (opMalibHbIe 3HaHUA. OcoOeHHO onacHo (hopMupoBaHHE
UCKQ)XEHHBIX TPOCTPAHCTBEHHO-BPEMEHHBIX TIPEJICTABICHUH, TIOCKOJIBKY OKpPaHHOE
IPOCTPAHCTBO U BPEMsl 3HAUUTENIBHO OTJIMYAIOTCS OT PEATbHOTO MPOCTPAHCTBA U BPEMEHH.
OKpaHHOe MocoOHWe He MOMKET 3aMEHUTh COOON peanbHBIi OOBEKT B MPOIECCE €ro
MO3HAHUS BBHUJY TOrO, YTO HE MOXET ObITh HCTOYHMKOM YYBCTBEHHOI'O OIIBITA O
CBOWCTBAaX, CYIIECTBEHHBIX IPH W3YYEHUH XUMHH: I[BETE, 3alaxe, KPUCTAIUTMYECKOM
CTPOCHUU M T. A. B TO *e Bpems Npu HAJTMYUHU y YYAIIUXCS TOCTATOYHBIX YYBCTBEHHBIX
3HaHUM Ha HEKOTOPHIX JTamax OOYYEeHHUS BOCHPOHM3BEICHHUE XHMHUYECKOTO OIbITA B
HKPaHHOM MOCOOMM MOXKeT ObITh OoJiee IeJIecoo0pa3HbIM, 4YeM €ro IOBTOpHas
JIEMOHCTpAIIHSL.

Jns  obecrieueHus Oe3omacHOro Tpyla B KaOMHETe XUMHUHM — UMEIOTCA:
POTHBOIIOXKAPHOE O0OPYAOBaHKE, anTedyka ¢ HAOOPOM MEIMKAMEHTOB M TMEPEBSI30YHBIX
CPEACTB, MHCTPYKIMS MO MpaBUJIaM TEXHUKH O€30MacHOCTH INpH paboTe B KaOMHeETe
XUMHUH.

YMK «Xumus. 11 kaacc. [IpodpuiibHblil ypoBeHb.



1. Xumus. 11 xmacc. YueOHuk. YrnyOnensslii ypoBeHb (aBropbl O.C.I'aOpuensH,
N.I".Octpoymos, C.}O.ITonomapen),368c¢.
2.Meronuueckoe mocobue. 10 kimacc. (aBropser O.C.I'abpuensn, A.B. Smrykosa),176c.
3.Hactonphas kaura yuutens. 10 kiace. Yriayonenusiii yposenb (aBropsl O.C.I"abpuernsiy,
N.I".OctpoymoB),480c.
YMK «Xumus. 11 kiaacc. [IpodpuiibHblil ypoBeHb.
1. Xumus. 11 xmacc. YueObnuk. YriyOnenusnii ypoBeHb (aBropel O.C.I'aGpuensH,
I'.T".JIpicoRa,),400c.
2. Ilocobue no xumuu s noarotoBku Kk EI'D. (aBropel O.C.I"abpuensn, 1.I.Octpoymos,
C.A.Cnankog),304c.
3. Kuwra yunrens.11 knace. Hacte 1. [Tocobue anst yuureneid. (aBtopsl O.C.I'abpuensn,
I'.T".JIsicoma, .I".BBenenckas),320c.
4. Kuwra yuntens. 11 kimacc. Yactp 2. [locobue ms yuureneid. (aBropsr O.C.I"abpuensH,
I'.T".JIsicoma, .I".BBenenckas),320c.

JIUTEPATYPA

Jluteparypa, ucnosnb3yemasi yuuresiemMm

- OCHOBHAsA Tumepamypa

1. Tabpuensa O.C. IIporpamma kypca xumum st 8-11 kimaccoB o0meo0pa3oBaTeIbHBIX
yupexaenuit. — M.: [Ipoda;

2. T'abpuensn O.C. Xumus (ecTrecTBeHHOHAYYHBIN Mpo¢wmib): 11kiaccel: y4eOHUKH IS
o0mieo0pa3oBaTenbHbIX yupexaeHuid. — M.: JIpoda.

3. O.C.I'abpuensa [IpumepHOe TeMaTHYECKOE ITITAHUPOBAaHUE YPOKOB Xumuw, 2012r

4. O.C.I'abpuensn HactonpHas kaura yuurens xumuu 1 1xmaccsr, M., «bauk u K», 2007t
- 0onoIHUmMeNbHAS TUumepamypa

1. Tabpuensan O.C. Mzyuaem xumuio B 10, 111kn.: gumaktuueckue matepuanst / O.C.
I"abpuensH, T.B. Cmupnoa. — M.: biuk muitoc

2. Xumus: 10,11 xmaccel: KOHTpOJbHBIE M TpoBepouHble paboThl k yueObHuky O.C.
[Nabpuensna «Xumus. 11 kmaces» / O.C. IN'abpuensin, I1.H. bepeskun, A.A. Ymakosa u
ap. — M. : Jipoda;

3. I'abpuensn O.C., Buckob6oiinukosa H.I1., mykoBa A.B. HacronbHast kHura yaurens.
Xumus. 10, 11 ki.: Metoauueckoe nocodue. — M.: JIpoda;

4. Tabpuensn O.C., PynoB H.H., TonkynoB B.M. Xumuueckuil s3KCIepuMeHT B LIKOJIE.
10,11 knaccel. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - oaMH W3 Jy4ymMx CalTOB PYCCKOSI3BIYHOTO
XxuMHu4yeckoro MHTepHeTa OpHEeHTUPOBAHHBIM HAa yYUTENs M Y4YEHHUKa, MpernojaBareis U
CTYyJIEHTA.

Jlureparypa, pekoMeHayeMast IJIsl y4aluXcs.

- OCHOBHAA TUMepamypa

INabpuensn O.C. Xumus (ecrecTBeHHOHay4HbIN poduisb): 10,11 kmacesl : yaeOHUKH 1715
o011eo0pa3oBaTeNbHbIX yupexaeHuit. — M.: [Ipoda.

- QONONHUMENbHAA TUMmepamypa

1. XKypnan «Xumust B IKOIE;

2. Kontpen - Xwumusa pns Beex (http://kontren.narod.ru). - uHpOpMaLHOHHO-
00pa30BaTeNbHBIA CAalT A TeX, KTO M3Yy4aeT XMMHIO, KTO €€ IMpPEernojiaeT, s BCceX KTO
WHTEPECYETCS XUMHEM.

3. Anxumuk (http://www.alhimik.ru/) - omMH W3 ny4ymmMx CalTOB PYCCKOS3BIYHOTO
XuMH4Yeckoro MHTepHeTa OpHEHTHPOBAHHBIN HA YYUTENs M YYCHHKA, TPEnojaBaTeisl
CTyJEHTA.

4. DHIUKIIONEIUYECKUN CTIOBAPh FOHOTO XUMHKA

Menuapecypcsol.



CD «Heopranuueckasi XMMHs», U31aT€IIbCTBO «Y UUTEIIb)

CD «llIxoma Kupwmia u Medoaus», n31aTeIbCTBO «Y UUTEITb)

Xumus. [Ipocsemenne «Heoprannyeckas Xumus», 8 kiacc (Ha 2-X IUCKaXx)
Xumus (8-11 kiace). Bupryanbnas naboparopust (yaeOHOE JIEKTPOHHOE U3/IaHUE)



