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1. AHHOTAUS

DejrepabHEBIHI roCyaapCTBEHHBIA o6pasoBaTeNbHEI  CTaHAApT CPEIHEro of1mero
0GpazoBanus, a TAKKE OCHOBHBIC HICH H TOJIOMKCHHA TIporpamMMsl pasBHUTHS B (OPMUPOBAHHA
VHMBEPCATBHBIX YIeOHBIX JeicTRHiL it cpeaHero (TOMHOro) 0duIero of6pasoBaHus COCTABIIAIOT
OCHOBY TIpeznaraeMoii paboHet NporpaMMeL.

B paGoueif mporpamme IpeyCMOTPCHO pasBUTHE BCEX OCHOBHBIX BHJIOB JICATEJIEHOCTH
06yuaeMBIX, TMPEACTABICHHBIX B TPOrpaMMax i HAYAILHOTO OBIIEr0 M OCHOBHOrO 00IIEro
obpazoBanns. OJHAKO COACPKAHNE paboueit mporpaMMEl UMEET ocobeHHOCTH, 00yCIIOBICHHEIE,
BO-TIEPBBIX, IPEIMETHBIM COJEPKAHACM H, BO-BTOPBIX, NCHXOJOTHYECKUMH BO3PACTHBIMH
ocobeHHOCTAMH 00ydaeMBbIX.

[IpeMeTHast THHAS yUCOHUKOB 0.C.I'abpuensna, M.I.Ocrpoymosa, C.A.Cnanxoro 10-
11 xmaccsl, 6a30BbIH YPOBEHbD.

Copepkanye Kypca pealu3yercs H3 pactera 1 wac B mememo (70 wacoB 3a 2 roia
o0yueHuUs”).

[]enu u3yueHus xumuy 6 cpedneil (noaHot) wikone:

« hopMEpoBaHHe Y 00YHAIOMMXCA YMEHHS BU/ICTE H TOHHMATH 1[eHHOCTH 00pa30BaHu,
JHAUMMOCTD  XWMMYECKOro 3HaHMs JUIL K&KAoro HeIoBeka, HE3aBUCHMO OT €ro
npoeCCHOHAIBHOM 1eATETBHOCTH,;

+ (hopmMupoBaHHE y 00yUAROIIHXCH yMeHuit pasnuyaTh (QaKThl M ONEHKH, CPABHUBATD
OLeHOUHBIE BEIBOJIBL, BULETh HX CBA3b C KDHTEPHSAMH OLCHOK M CBAD KPUTEPHEB C OMPE/EICHHOK
CHCTEMON IEHHOCTEH, HOpMyY/IHpOBaTh H 00OCHOBRIBATE cOOCTBEHHYIO IIO3HIHIO;

* (hopMUPOBaHHE Y O0YIArOIIUXCS LUETOCTHOTO TIpeICTaBICHHs O MUPE M POIIH XHMHUH B
CO3AHMM COBDEMEHHOH ECTECTBEHHOHAYYHOH KapTHHBI MAD3; yMeHHsT OOBSICHATE OOBEKTEl A
MIPOLIECCHI OKpysKatomeil IeHCTBHUTEIBHOCTH — IPUPOJIHOH, COMMAIBHOM, KYJIBTYPHOH,
TEXHUUECKOH CPEJIBl, — HCIIONB3Ys [l STOr0 XMMIHCCKHAC SHAHNA,

+ mpuobpereHue O00yHaroMMMHCA OIBITA pasHo00pasHOH AeATENLHOCTH, OTIBITa
HO3HAHHS ¥ CAMOTO3HAHMsA; KTIOYEBBIX HABBIKOB, MMEIOIIHX yHEBEpCATbHOE 3HAYCHHE A
Pa3TMYHEIX BUJIOB JIEATENHLHOCTH (HABLIKOB pPEIIeHHs MpoOneM, MPHHATHA peleHui, MOUCKa,
aHamm3a ¥ 06paboTki HHPOpMALMH, KOMMYHHKATHBHBIX HABLIKOB, HABBHIKOB H3MEpEHHH,
HABBIKOB COTPY/IHMUECTBA, HABBIKOB OE30TacHOr0 obpalmeHns ¢ BEIIECTBAMU B TIOBCEIHEBHOH
JKHU3HH).

OcHO8Y NO3HABAMENLHBIX YeHHOCHel COCMABILAIOM HAYIHbLE SHAHUS, HAYYHblE MEmMOObl
NO3HAHUA, G UEeHHOCTHbLE OpUeHMAayuy, opmupyemeie Y V4AUUXCA 6 npoyecce Usy4enus XumMuu,
NPOSBIANOMCA:

« B [pW3HAHME [EHHOCTH HAYJHOTO 3HAHWA, €TI0 npakTHIecKOd 3HAIHMOCTH,
JIOCTOBEPHOCTH;

* B [IEHHOCTH XHMHYECKHX METOJI0B HCCIICIOBAHIS JKHUBOH ¥ HEIKUBOH MPUPOIBL,

« B TIOHHMAHMH CIOKHOCTH M IPOTHBOPEUMBOCTH CaMOI0 mpolecca MO3HAHMSA Kak
H3BEYHOTO CTpeMIIeHHs K VIcTHHE.

B xauecmse obvekmos yennocmetl mpyoa u Guima  BLICMYNAIOM _IMEOPYECKas
co3udamenLHas _0esmenbHOChb, 300p06blU 00pa3 JiCUSHU, 4 YEHHOCHHble OPUEHMAyUu
codepacaniis Kypca XumMuy Mo2ym paccmMampueampci Kax Gopmuposanue:

* YBKHUTEIBHOTO OTHOLIEHHA K CO3HJIATENBHOM, TBOPUECKOH NeATEIBHOCTH;

« TOHMMAHHS HeOOX0IMMOCTH 30POBOTO 00pa3a KU3HH;

« norpeGHOCTH B OE3yCTOBHOM BBIIOIHCHUN IPaBHI 6e30TacHOr0 HMCIOJIb30BAHAAL
BEINECTB B NOBCEIHEBHOM YKH3HH,;

+ cO3HATENLHOTO BEIOOpa OyMyIIeH npodecCHOHATBHOM AeATENBHOCTH.

Kypc xumun oOnajgaer BO3MOXHOCTAMH JULE hopMHpOBaHHS KOMMYyHHKaTHBHBIX
[HeHHOCTEH, OCHOBY KOTOPEIX COCTABJIAIOT IIPOIECC 06ImeH s, TPaMOTHAS PeUb.

lennocmusle OpUENMAYUY KYPCA HANPABienbl HA BOCHUMANUE Y 0byuarwuxca:

* IPABWILHOTO HCIIOIB30BAHM XMMHUECKOM TEPMUHOJIOTHN ¥ CHMBOJIHKH;




* TOTPeGHOCTH BECTH JIHANOT, BBICTYIIHBATE MHEHHE OIIIOHEHTa,
IHCKYCCHUH;
« CI0COBGHOCTH OTKPBITO BEIPAXKATH U apryMe

O6uias xapaKmepucmuKxa yieoHozo npeomema

B

JIUHHUH.

° ((BEI.{;BCWIGO» — 3HAHMUI O COCTaBE H CTPOCHHH BC

pabouell IporpamMme

1 XAMUIECKHX CBOHCTBaX, OHOIOrHYeCKOM el CTBUH,

o ¢ Xumuueckas peakyuar

y4acTBOBaThb B

HTHPOBAHO OTCTAMBATH CBOKO TOUKY 3PCHHA
Mo XHMHH HAOUIM OTpaKEHHE OCHOBHBIE COMCPHKATC/IHHBIC
MECTB, UX BAKHEWIINX QU3NICCKHX

— 3Hanus 00 YCIIOBHAX, B KOTOPBIX MIPOSBIIIOTCH XUMHYECKHE

CBOMCTBA BEIICCTE, criocobax YIIpaBJIEHHA XUMHWIECKUMHE IIpOLecCcaMH;
. «prueueuue seuiecms»

BeIIECTBAMHA, KOTOpbIe Haubojee 9acTo YIOoTpe
HCITONB3YIOTCS B IIPOMBIIUICHHOCTH, CEIIECKOM X03SMCTBE,

o 5361k XUMUUY — CACTEMA BRKHEWIITHX IIOHITHH XH
ONUCHIBAIOTCS, HOMEHK/IATYPa HEOpraHMICCKUX U Opra
TOM UHCJIe H TPUBHAIBHBIE), XHMHIECKAE do

__ 3HAHMA M OIBIT MPaKTHIECKOW HEATEIBHOCTH C
OsIOTCS B IIOBCEIHEBHOM JKH3HH, IMHPOKO
Ha TPaHCIIOPTE;

MHH B TEPMHHOB, B KOTOPBIX OHH
HWYECKHX BEIIECTB, T. €. MX Ha3BaHHA (B
PMyJIBl ¥ ypaBHEHHS, a Takye MpaBria Nepesoaa

uH(MOPMAIH C POJHOTO UK PYCCKOTO A3IKA Ha A3BIK XHMUH H obpartHo.

2,

IlnanupyeMbie pe3yabTAThl 0CBOCHHH yueGHoro npeamera Xumas

TTraHupyeMBI
e
pe3yIbTaThl
OCBOEHHMA
yuebHOro
peaMeTa

MeTtamnpe/METHBIE

JIM4HOCTHEIE

[TpemMeTHBIC

10-11 xmacc

1) mcnonp30BaHAE yMEHHH

M HAaBBIKOB Ppa3IMIHBIX
BHIOB  II03HABATEIHLHON
NeATEIbHOCTH,
IPUMEHEHHH  OCHOBHBIX
METOI0B TO3HAHUS
(clCcTEeMHO-
HHPOPMALAOHHBIH

aHAITA3, MOJIETHPOBAHHE)
IUIA M3YUSHHs pa3IHYHbIX
CTOPOH OKpY>Karommen
NEACTBATENEHOCTH,

2) HCIIONIB30BaHUE
OCHOBHBIX
HMHTEIEKTYalbHBIX
oreparui:
(GopMyTHpOBaHHE
THIOTE3, aHATHW3 U CHHTES,
cpaBHeHHe, 000OIICHUE,
cHCTEMAaTH3aIHs,
BBISIBIIEHHE TPAYHHHO-
CIIEeICTBEHHEBIX CBsI3EH,
IIOVMCK aHAJIOTOB;

3) yMeHHE TE€HEPHPOBATH
Waen | OIpenendTh

1) &  yennocmHo-
OpUeHmMayUuoHHo cgepe
— YyBCTBO TOPHOCTH 32

POCCHHCKYIO
XHMHUYECKYIO HaYKY,
TyMaHU3M, OTHOIIEHHE K
TPYAY,
[eNeyCTPeMIIEHHOCTB;

2) 6 mpyodoeoii cgepe
— TOTOBHOCTb K
OCO3HaHHOMY  BEBIOOPY
nansHeHmen
o0pazoBaTeIbHON H
npodeCcCHOHATBHOH
TPaeKTOPHH;

3) 6 no3HABAMENLHOU
(KOTHUTHBHOHM,
MHTEIIEKTYaTBHOM)
chepe  —  YMEHHE
YIIPaBIATH cBoeH
[103HABATETIBHOM
JEATEIBHOCTRIO.

1) 6 nosnasamenvHoli chepe —
a) IaBaTh OTIpe/ie/IEHH
H3YUESHHBIM TTOHATHAM;

0) OTTHCHIBAT
NEMOHCTPAlHOHHBIC
caMOCTOSTEIBHO IIPOBEACHHE
SKCIEPUMEHTHI, MCIOJB3YS JU
3TOr0 €CTECTBEHHEIH (PYCCKHI
POJIHOM) SI3BIK H S3BIK XHMHUH;
B) ONHCBHIBATH M pa3iuyal
H3y4EHHBIE Kracc
HEOPraHHYECKHX
OpraHUYEeCKHUX COeIMHEHH
XAMHYCCKHE PEaKIIUH;]

r) kiaaccuGUIUpPOBa
H3ydeHHBIE O0BEKTHI ¥ ABJICHIL
o) Habmona
IEMOHCTPHPYEMBIE
CaMOCTOSATENBHO  ITPOBOJHMI
OMBITEl, XMMUYECKHE pPEaKy
[POTEKAIOMHE B IMPHPOIE H
OBITY;

e) JienaTh BBIBOZIBI
YMO3aKIIIOUEHHS
HabIroIeHHH, H3y4eHH]

XMMHYECKHX 3aKOHOMEPHOCT(




cpeicTBa, HEOOXOIMMBIE
IUIS UX pealM3allny;
4) ymeHHe ONpPENCNATH

Lenu U 3a1a9u
JIeITeNIbHOCTH, BBIOMPAThH
cpencTaa peann3aum
HeJd H NPUMEHATh HX Ha
IPaKTHKE;

5) UCIIONL30BaHUE
PA3NAYHBIX ~ HCTOYHHKOB
IS TIOTy4EHHUs
XHMHAYECKOH

nHGOpPMalUH, TOHUMaHHE
3aBHCHMOCTH COJIEPIKaHUA
u (GopMbl TIPEACTaBIICHUS
pHgopManuy 0T leneH
KOMMYHHKAIHH u
ampecara.

[IPOTHO3UPOBATH CBOMCTBA
HEW3yUeHHBIX  BEIIECTB IO
aHAJIOTHH co CBOMCTBaMHU
H3y4EeHHBIX,

x) CTPYKTYpPHPOBATH
M3y4eHHBI MaTepHal,

3) MHTEPIPETHPOBATD
XAMUIECKYIO ua(OpMaLUIO,
[IOJTYIEHHYIO u3 IpyTHX
WCTOYHHUKOB;, M)  OIHCBIBATH
CTPOEHHE aTOMOB 3JIEMEHTOB [—
IV mepuonia ¢ HCIIOJIB30BAHUEM
3JEKTPOHHEIX  KOH(HTyparii
aTOMOB;

K) MOJENHpOBaTh  CTPOCHHC

IIPOCTEUIIHX MOJIEKYT.
HEOPraHWYeCKUX ¥
OpraHHYeCcKuX BEIIECTB
KpPUCTAJLIOB;

2) 8 YeHHOCHHO

opuenmayuonHoii  cgepe  —
AHAIM3WPOBaTh ¥  OICHHBAT!
MOCTIEICTRHSA Il OKpYXKarorei

cpessl OBITOBOM 1
IPOU3BOICTBEHHON
JIESITEIIBHOCTH YEIOBEKE

cBs3aHHOH ¢  IepepaboTKo:
BEIIECTB;

3) 6 mpydosoii cepe —
TIPOBOJMTh XHMUYECKH
JKCIEPHMEHT;

4) 6 cgepe  pusuuecko
K}bMypbl — OKa3bIBaTh TIEPBY]
[IOMOIIL TpPH  OTPABICHHST
o)orax ¥ JOpYrMx TpaBMa
CBA3aHHEIX C BEIIECTBAMHU
nabopaTopHEIM 060PyIOBAHHED

Ilnanupyembie pe3yJna

HTATHI H3ydeHHs y4eOHOro TpefMeTa «XHMHs» HA YpOBHE

cpeaHero o6mero 06pa3oBaHud

BromyckHMK Ha 0a30BOM YPOBHE HAYUUTCA:

—  [OHAMATh XUMHYECKYIO KapTHHY MHpPa KaK COCTaBHYIO HacTh HeJ0CTHOM Hay4HOR
KapTHHBI MHPA;

— pacKpEIBaTh POJIb XUMHH M XUMHHYECKOTO IIPOM3BOACTBA KaK IPOM3BOIUTEIEHOH
CHJTBI COBPEMEHHOTO 00IIECTRA;

— (opMynupoBaTh 3HAYCHHE XHMHH H €€ JIOCTHIKCHHH UIs TIOBCEHEBHOH JKU3HH
YyesIoBeKa;

— yCTaHABIHBATh B3AHMOCBS3b MEKILY XuMUCH | IPYTHMH €CTECTBEHHBIMHA HayKaMI,

—  dopMynIMpoBaTh OCHOBHBIE —TOJNOKEHHA TEOpHH XUMHYECKOTO  CTPOCHHA
OpraHWYECKUX COEIMHCHHH A. M. ByrnepoBa ¥ HTIOCTPHPOBATh HX IpUMEpPaMH U3
OpraHH4YecKo# 1 HEOPraHuIeCcKOH XUMUH,




— apryMeHTHpOBaTh YHHBEPCAIBHEIN XapaKTep XHMHYECKHX IOHATHI, 38KOHOB H
TEOPHit s OpTaHHYECKOH U HEOPraHUYECKOH XHUMHUH;

— dopMymupoBaTh [lepHOAMYECKHH 3aKOH JI. Y. Menzeneepa W 3aKOHOMEPHOCTH
HU3MEHEHHI B CTPOEHHH U CBOMCTBAX XUMUIECKHX JJICMCHTOB H 00pa30BaHHBIX MMH BEIIECTB Ha
ocuose ITepHoIraecKoli CHCTEMBI Kak Tpadnuaeckoro otobpaxenus [lepronIecKoro 3aKoHa,

— XapaKTepH30BaTh S- M P-dMEMEHTHI, & TAKKEe MKEe30 M0 HX TONOKCHHIO B
TTepuoauueckoit cucreme JI. . Menneneesa;

—_ kyaccH(HIMPOBATL BUIE XUMHUECKOH CBS3M M THIIBI KPHCTAIUIHYCCKHX PCIICTOK,
OB BICHSTh MEXAHH3MEL X 00pa30BaHMs M JOKa3bIBATh SAWHYIO NPHPOAY XHMHICCKHX cBsIzeH
(KOBaJICHTHOM, HOHHOM, METJLTHYIECKOH, BOIOPOIHON);

— OOGBACHATH TPUYMHBI MHOTOOOPasusl BEIUECTB, HCIHONB3Ys SBICHUA H3OMEPHH,
TOMOJIOTHH, alJIOTPOTIHH;

— KITaCCH(UIUPOBATh XHMHYESCKHE PCaKIIMH B HeOpraHAIECKON X OPraHudecKoi XHMHH
IO pa3IMYHBIM OCHOBAHHSM H yCTaHaBIMBAaTh crieuEKy TUIOB peakuuii oT obmero Yepes
0coDEHHOE K eUHUYHOMY;

— XapaKTePU30BaTh THAPOIIA3 KaK CIIELH (PUHBIH 0OMEeHHEIH IPOIIECC H PACKPBIBATE €T0
pOJIb B KHBOH M HEXKUBOH MPHPOLE;

—  XapaKTepH30BaTh DIIEKTPOJIH3 KaK crer(GUIHBIA OKHCJIMTEIBHO-
BOCCTAHOBHUTENIBHBIH IIpollecC | €ro MPaKTUYeCKOe 3HAYCHHUE;

— XapaKTepH30BaTh KOPPO3HIO METAIOB Kak OKHCITATETFHO-BOCCTAHOBU TEIIBHBIH
TIPOIIECC U TIPEIaraTh Coco0b! 3aHTEI OT HEE,

— KiIaccH(HUIUPOBATE HEOPTAHHYECKAE W OPraHMIeCKHE BLIIECTRA,

—  xXapakTepu3oBaTh  OOIIME XMMHYECKHE CBOHCTBA BRKHEHINMX  KJIACCOB
HEOPTaHMYECKUX ¥ OPTaHMYECKHX COCIMHCHHH B IUIAHE OT obmero depe3 OCOOEHHOE K
eIMHUTHOMY;

— HCIIONB30BATH 3HAKOBYIO CHCTEMY XHMHYECKOTO s3bIKA JJIA otobpaxeHHs COCTaBa
(xuMEdecKue GOPMYITET) H CBOHCTB (XMMHIECKHE ypaBHEHHS) BEIIECTB;

— HCIIONMB30BATH IPABHMIIA W HOPMBI MEXKIYHAPOLHOH HOMEHKIATYPhl IJIA Ha3BaHUH
BeIecTB 110 (OpPMYTIaM H, Ha06OpOT, VI COCTABICHHA MOJICKYJISIPHEIX M CTPYKTYPHEIX hopmyn
COCIUHEHHH 10 HX Ha3BaHHUAM;

— 3HATh TPUBHATLHEIE HAa3BAHUA BaKHEHIINX B OBITOBOM OTHOIICHHH HEOPraHUYECKHX
W OPTaHMYECKHX BEIICCTB;

— XapaKTepHU30BaTh CBOHCTBA, [IOIYUCHHE 1 IPUMCHCHHC BayKHEHINNX IpeCTaBUTENeH
KITACCOB OPTaHHYECKHX COeNHHEHUH (alKaHOB, AIKCHOB, aKHHOB, AlIKaMCHOB, apOMaTHYECKHX
YTTIEBOZIOPOIOB, CIHPTOB, (EHOIOB, ANbIETHIOB, IPCICIBHBIX OHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, CIIOXKHBIX S3QUPOB H )KHUPOB, YTIEBOAOB, aMHHOB, AMHUHOKHCIIOT);

— YCTaHABIHBATh 3aBHCHMOCTH 3KOHOMHKH CTPaHbl OT JI0OBIUH, TPAHCIIOPTHPOBKH H
nepepaboTKH YIIEBOI0POTHOTO CEIPBS (HeTH ¥ IPEPOTHOTO Ta3a);

— 3KCIIEPUMEHTAIIBHO IOATBEPKIaTh COCTaB U CBOCTBA BAYKHEHIINX [IPEICTABHTENCH
H3Y4EHHBIX KJIACCOB HEOPraHMUECKAX H OPraHAIECKHX BCIIECTE C COOIIFO/ICHIEM ITPABHII TEXHUKH
He30macHOCTH Ul paboTel ¢ XUMHYECKAMH BEIICCTBAMH H nabopaTopHEIM 000PYIOBaHHEM; —
XapaKTepH30BaTh CKOPOCTh XMMHUUECKOH PEaKini 1 ¢¢ 3aBUCHMOCTD OT pasIUIHBIX (HaKTOPOB;

— XapaKTepH30BaTh XHMHIYECKOC DABHOBCCHE W €TI0 CMEIICHHAC B 3aBHCHMOCTH OT
pa3IHYHBIX (aKTOPOB;

— NPOM3BOJMTH PAacyeThl MO XHMHIECKHM dopMynaM H YpaBHEHHSM Ha OCHOBE
KOMYECTBEHHBIX OTHOIMEHMH MEKIY YIACTHAKAMHA XMMHUYECKHX PeaKIui;

— cofmonarTs [paBHia DKOMOTHYECKOM 6E30MacHOCTH BO B3aHMOOTHOMICHHAX €
OKpYXKAIOImel cpedoi IpH OOpalleHHH C XMMHICCKMMH BEIICCTBAMH, MaTepuaniaMu |
[IPOLIECCaMH.

BrimmyckauK Ha 6a30BOM YPOBHE IOJIYYMT BOZMOXKHOCTD HAYIUTHCA:

 WCITONB30BATh METOMBI HAYYHOrO IIO3HAHHSA IIPH BBINOJIHEHHH IPOCKTOB yuebHo-
HCCIIEIOBATENBCKHAX 3a/1a4 XAMUYECKOH TeMaTHKH;




—  [POTHO3WPOBATH CTPOGHHE H CBOWCTBA HE3HAKOMBIX HEOPTaHHHCCKHX U
OpraHHYecKHX BEIIECTB Ha OCHOBE aHAJIOTHH;

— IIPOTHO3MPOBATH TEUEHWE XUMHYECKHX MPOLECCOB B 3aBUCHMOCTH OT YCIOBHH HX
HPOTEKAHUS | MPEIIaraTh Cloco0bl YIIPaBICHHs 3THMH MPOLIECCaMH;

— yCTAHARIMBATH B3AHMOCBS3H XMMHEH C IIPEIMETaMi TYMAaHHTAPHOIO IHKIIA (A3BIKOM,
JHTEPATyPOH, MEPOBOH XyI0KECTBEHHOH KyJIBTYPOH);

— PAcKpHIBATH POJIb XHMHUYECKUX 3HAHHH B Oyyluel npakTH4ecKoH AeATeNbHOCTH; —
PACKPBIBATL PONb XMMHYCCKHX 3HAHHH B (HOPMUPOBAHHH HHIHBHAYaIbLHOH obpa3oBaTeNpHOM
TPaeKTOPHH;

— [IPOrHO3HPOBATE CIIOCOOHOCTE HEOPTaHHYCCKHX H OPTaHHYECKUX BEIIECTB IPOSBILATE
OKHCIIUTEBHBIE W/HIIH BOCCTAHOBHUTEITBHEIC CBOWCTRA C YUETOM CTEIEHEH OKHCIEHH 37IEMEHTOB,
00pasyIoIMX HX;

— apTYMEHTHpOBATh E€IMHCTBO MHpPA BENIECTB yCTAHOBICHHEM I'CHETHYECKOH CBA3H
MEX1y HEOPTaHWIECKUMH H OPraHMYECKUMU BellleCTBaAMH;

— BNAJIETh XUMHUYECKUM S3BIKOM IS 0O0ralleH s CI0BAPHOTO 3aliaca i pasBUTHA peH;
— XapaKTEepH30BaTh CTAHOBJEHHE HAYYHOM TEOPHH Ha TpHMepe OTKPhITHA Ilepromaeckoro
3aKOHA M TEOPHH XUMHIECKOT0 CTPOEHHA OPTaHUYECKHX BEIMECTB; — KPHTHYCCKH OTHOCHTHCA K
TICeBIOHAYYHON XUMHUYECKOH HHGOPMAIIHH, ITOTy4aeMOi U3 Pa3HBIX HCTOUHHKOB,

—— HOHMM&TH TI0GATbHEIE TPOBIEMBI, CTOAMINE Tlepe] 9eT0BEYECTBOM (IKOIOTHYECKHE,
SHEpPreTHYECKHeE, CHIPbEBBIE), H IIPEIararh Iy TH HX PEIIeHHs, B TOM THCIIE U C TOMOIIBIO XHMUH.

3.  Copnep:xanune y1efHOro NpeaMeTa Mo KaxaA0My roxy o0ydeHns

CozmepikaHue Kypca XapaKTEpPHU3yeTCs IENOCTHOCTBIO H CHCTEMHOCTBIO yueOHOTOo
IpeMeTa, Ha OCBOCHHE KOTOPOTO OTBEACHO KECTKO TMMATHPOBAHHOC yueGHOE BpeMHL.

Tepsas acTh Kypea (10 x1acc) nmocBAiieHa OPraHUUeCKAM COSIMHCHIAM, a BTOpad (11
Kjacc) — o0Iel X¥MMHH.

CTpyKTYpHpOBaHHE Kypca OPraHHYeCKOH XHMHH OIIPEIENIeTCs WACIMH TEOPHH
pasBHBarOIIEro o0yueHus JIbKOHNHA ¥ B, B. [laBbioBa W CTAaBHUT LENBIO PasBHTHE yHaIlHXCA
HenpO(HIBHBIX T10 OTHOIIEHHAIO K XHMHH KIIACCOB CPEACTBAME yIeOHOH IMCIIMIUIHHBL [TosTomy
BHauaJle PACCMAaTPHBAIOTCS KPATKHE TEOPETHYECKHE CBEICHHMA O CTPOCHUH, KinaccuUKaluu |
criocoBax (hopMHpOBaHUS HA3BAHWA OPTAHHIECKHX COENMMHEHUH, 00 0COOEHHOCTSX POTEKAHHA
OpraHWYecKHX PEaKlHi B CPABHEHHMH C M3YYEHHBIMH B OCHOBHOH LIKOJE THIAMH XHMHHUCCKHX
peaxiuii ¢ y4acTHeM HeOpraHHUecKuX BeluecTs. Ha HavanbHOM 3Tane pacKpeIBAIOTCA IPUTHHEL
MHOT006pa3us OpraHHYeCKHX COCIMHEHHH.

Jlanee pacCMATPHUBAIOTCA OCHOBHBIC KJIACCHl ~ OPraHHYECKHX COEMMHEeHNH —
YITIEBOIOPOMIOB (AIKAHOB, AIKEHOB, JWEHOB, AJKUHOB, DEHOB) W WX NPUPOJHBIX HCTOHHHKOB
(IIpEpPOIHOTO ra3a, He()TH X KaMEHHOI'O YIJis). DTO [03BOJIAET 3aKPEMHT OCHOBHEIC IOJIOKCHHA
TEOPHH XHMHHYECKOTO CTPOEHHS OPraHiuecKux coenunenuit A. M. Byrieposa.

3aTeM CBEICHHS O 3aBHCHMOCTH CBOMCTB OPraHMYECKHX COEJUHEHHH OT HX CTPOCHHS
pa3BHBAIOTCS I[IPH PACCMOTPEHHH KIIACCOB KHCJIOPOACOMEPIKAIIHX coenuHeHuil (CIMPTOB,
(eHoma, aiBICTHAOB, KapOOHOBBIX KHCTIOT, CJIOKHBIX 3(QMpOB, KHPOB M YTIEBOAOB) H
a30TCOIEP AIIMX OPraHAYEeCKUX COE/IMHCHMH (aMMHOB, aMMHOKUCIIOT, OenKOB ¥ HYKIEHHOBBIX
KHCJIIOT).

Mzeio IeNenonaranys, T. €. OTBETa Ha BOIPOC O POJIM OPraHMYeCKOH XHMUH B JKU3HH
COBPEMEHHOT0 O0IIEeCTBa, PeaM3yeT 3aKiIIOUHTE/IbHAA TlaBa Kypca «Opranudeckas XUMHSI U
obmecTBO». B Helf obyuaroiquecs 3HAKOMATCA C TaKMMH BaXHBIMH B TIPAKTHYECKOM H



OHOIIOTHYECKOM OTHOIIEHHH BEUIECTBAMH H MaTepHalaMy, KaK IUTacCTMacChl W BOJIOKHAE,
(epMeHThI, BHTAMHHBI, FTOPMOHEI U JIEKapPCTBE, a TAKIKE C JOCTHKECHHAMH OMOTEXHOJIOTHH.

Wnewn Teopuu passuBarommero o0y4eHus MoJI0KEHbI H B OCHOBY Kypca 00mmel XuMun, Y
CTapIIEKITacCHHKOB (DOPMHpYETCH [ENOCTHOE IPENCTABICHHE O XHMHYECKOH Hayke o
XHMHYECKOM IIPOU3BOJICTBE, & TAKKE O €MHOH €CTECTBEHHO-HAYYHOH KapTHHE MHPA, B KOTOPOH
XMMHYECKast KapTHHA MHPA ABIIACTCA €€ HEOTHEMIIEMOM YacTEIO.

B xypce obmel xuMHH BHavalle ydalindecs 3HAKOMATCS ITOCTIEIHAMHE JOCTHXECHUIMHE B
o0macTH M3y4eHHs aToMa, Y3HAIOT O COBPEMEHHBIX METONaxX II03HAHWS CTPOCHHS AaroMa,
yrayOnsifoT W pacIIUpsIOT 3HAHUSA, ITOTyYeHHEIE B KyPCe OCHOBHOM IIKOJEBIL, O CTPOSHHUH aToMa |
BEIEeCTBa Ha ocHOBe [lepmommueckoro 3akona u [lepuoanueckoit ciucremsl JI. Y. Menneneesa,
00 oOmmx CBOHCTBaX KJIacCOB OpPraHUYECKHX H HEOPraHWYeCKHX COeJHHEHHE (KHCIIOT,
OCHOBaHHUH, aM(OTEPHBIX COSIMHEHHH) B CBETE TEOPHH SJIEKTPONMTHUYESCKOM MHUCCOIHAINH H
TIPOTOHHOH TeopuH. Jlasee paccMaTpuBaeTcs KIacCH(UKANUS XHMHYCCKHX pEakIui B
OpPraHMYecKod ¥ HeOopraHW4YecKoM XUMHH. 3apepluaeT Kype 3HAKOMCTBO CTAPIIEKIACCHHKOB C
IIEPCIEKTHBAME Pa3BUTHA XHMHUYECKOH HAYKH M XUMHYECKOTO TIPOHM3BOMCTBA, ¢ IpobIeMaMu
OXpaHBI OKPY)KAIOIIEH CPeIbl 0T XUMHYECKOTO 3arps3HEeH s H MY TIMH HX PEIlCHHS,

10 kiaace

Teopus crpoenus opranuvecknx coenuaernii A. M. Byrneposa. Ilpenmer
opranuveckod xumuH. OpraHudecKue BEIIECTBAa: NPHPOJHEBIE, HCKYCCTBEHHBIE W
cuHTeTHYecKkue. OcoOSHHOCTH coOcTaBa M CTPOCHHS OPraHMYeCKHX BEINECTB.
Buranusm u ero xpax. [lonstie 06 yrameBogoponax.

OcHoBHBIE MOJI0KeHHS TEOPHH XHMHYECKOro cTpoeHHss bByrieposa.
BanentHocte. CTpyKTypHBIE (GOpPMYNEl — TIONHLIE W COKpalnéHHble. IIpocTele
(omvHapHBIE) W KpaTHBIE (IBOMHEBIE M TpoiHBIE) CBA3d. V30Mephl W H30MEpHd.
BsanMHOe BIMSIHHE aTOMOB B MOJICKYJIE.

HdemoHcTpanun. HexkoTopele o0mue XMMHYecKHe CBOMCTBA OPraHHYECKHX
BEIIECTB: MX TOpEHHE, IIaBleHHe M o0yriuBanue. Mojenu (IIapoCTepKHEBBIE W
00BEMHBIE) MONEKYJ OpraHMYecKMX COEIMHEHMH pasHblX Kiaccos. OnpeneneHue
3JIEMEHTHOT'0 COCTaBa OpPraHW4YecKuX COEIHHEHUH,

JlabopaTopuele  ombIThl.  M3roToBneHHe  Mozenedl  OpraHHYECKHX
COETHHEHHH,

Yriaesoaopoas! H X IPHPOJIHBIE HCTOYHHKH

IIpenensHbie yraesogopoasl. Ankansl. Onpenenenne. ['oMoIOrHYecKuit psa alkanoB
u ero obmas dopmyna. CTpykTypHas u3oMepus yriepojaHo# nemu. Pamukansr. Homernknarypa
aIKaHOB. XHUMHUECKHE CBOHCTBA alKkaHOB: TOPEHUE, PEAKLIMU 3aMelleHus (TaloreHHpOBaHue),
peaxiys pasoXeHHs MeTaHa, PeaKus IeTHAPUPOBaHHS 3TaHA.

HenpeneabHsle yriaesogopoabl. AakeHbl. OTHineH. ['oMoIoTHYecknii psaa aaKeHOB.
Homenknatypa. CrpykTypHas mu3oMepus. [IpOMEBIIIIEHHOE MONyYeHHE AJIKEHOB: KPEKHUHI H
IETHAPUApOBaHHE alKaHOB. Peaknus JAerujparaniu 3TaHONa, KakK JabopaTopHel crocod
IIOJIyYCHHS] 3THIIEHA. Peaknuu npucoequHEHMs: THApaTalus, THIPOraJoreHUpPOBaHHUE,
rajoreHupoBanue, TnomuMepusanud. IlpaBunmo  MapkoBHukoBa. OKHCIEHHE — &IKEHOB.
KauecTBeHHEIE peakI[Ml Ha HENPEEIbHBIE YIIIEBOAOPO/IbI.

Aunxagmennl. Kayayku. Homenknarypa. Conpsx€sHble aueHwel. byramgues-1,3,
uzonpeH. Peaknus JleGenera. Peakuuun npucoenvHeHus ankaaueHoB. Kaydyku: HaTypasbHBIH,
cuHTeTHYecKUe (OyTaaueHOBbIH, H30IIpeHOBBIN). Bynkanuszauus kaydyka, Pesuna, D00HHT.

Anxunpl. O0mias xapakTepucTuka romosiorudeckoro psaa. CrocoGwr oOpasoBanHus
Ha3BaHWil ankuHOB. XMMHYECKHE CBOMCTBa alleTHJIeHa: FOpeHHe, PeaklWH IPUCOCIUHEHHI:
THpOTraJIoOreHUPOBaHKe, TraloreHupoBanue, ruparanus (peaknus Kydepora), — ero nomyd4eHue
¥ IpUMEHEHHe. BUHHIXJIOPH ¥ €ro NOMMMEpH3alisl B IONIUXIOPBHHUIL.



Apenel. BeH3011, KaK IPEICTAaBUTENh apOMaTHIECKHX YrieBonoponos. CTpoeHwe ero
MOJIEKYJIbI ¥ CBOHCTBA QU3MYIECKHE U XUMHYECKHE CBONCTBA: TOPEHHE, PEAKIIHH 3aMEIEeHHT —
rajloreHHpOBaHKe, HUTpoBaHue. [lonydenne 1 npuMeneHne OeH30I4.

ITpupoaneiii m momyTHbI# ra3el. COCTaB NPHUPOAHOrO Trasa. Ero HaxoKIEHHE B
npupose. [IpermyInecTsa IPHPOIHOTO ra3a Kak TOIUTHBA. XUMHUYECKas epepaboTKa IPHPOIHOTO
rasa: KOHBepcus, nupoau3. CHHTe3-ra3 u ero IpuMeHeHHE.

[lomyTHele rasel, ux cocras. IlepepaboTka MOMyTHOTO rasa Ha (pakmul: CYXOH Tras,
IIPOIaH-0yTaHOBAs CMECH, Ta30BbIH OCHIMH,

HedTe u cmocobnr eé mepepaborkn. CoctaB HedTn u eé mepepaGoTKa: IEperoHkKa,
KpeKuHT, puopMunr. HedrempomyxTsl W ux momydenue. [loHsTHe 06 OKTAHOBOM HHCIIE.
XHMMHYecKHe CIOCOOR! MOBLINIEHHS KAUeCTBa OEH3HHA.

Kamennsiii yrosp u ero nepepaborka. KoxcoBaHue KaMeHHOTO YIJIS M €TI0 TIPOIYKTHI:
KOKCOBBIH Ta3, aMMUavHas BOJa, KAMEHHOYTOJILHAS CMOTIa, KOKC. [ a3ubuKannsa KaMeHHOTO YIJIs.

Hemoncmpayuu. TopeHne IpeNenbHBIX H HEMPEIENbHBIX YINIEBOIOPOAOB: METaHa,
9TaHa, aneTunena. KauecTBeHHBIe peaKI[Hy Ha HENpeaenbHbIe YTIEBOAOPOIL 00eCIBEYHBAHIE
STHIICHOM H all€THJIEHOM PacTBOPOB IlepMaHTaHaTa Kanus U OpomMuoit Boasl. OTHOIeHHE OeH3071a
K OTHM OKHCJIHTeNsIM. JleruapaTarnus sTanona. I'naponmns kapouna kansumst. Komwrexknun «Hed s
i HebrenpoxykTel», «KaMeHHBIH yronbk ¥ HPOYKTHl ero mepepaborku», «Kayuykmy». Kapra
[I0JIE3HBIX HCKoaeMelx PO,

Jlabopamopusie onvimbl. OOHapyXeHHe MPOLYKTOB TOpeHHA cBedn. MccienopaHue
CBOWCTB Kay4yKOB.

Kucnopoa- 1 azorcoaep:kamue opraHu9YecKHe COeTHHEHHS

Onnoaromusle cnupThl. Omnpenencune. DYHKIMOHAIBHAS THMIPOKCHIIBHAS TPYIMIA.
['omonmorudeckn#f  psj; NpPENeNbHBIX ONHOATOMHBIX —CIHPTOB. M30MepUs TOMOKEHHS
QyHKIHOHANBHOM Tpymiisl. BogoponHas cBsi3e. XuMudeckue cBOMCTBA CIUPTOB. AlbIeruaHas
rpymma. Peaknus stepudukanuy, ciaoxHble 3¢upbl [lpumeHenwe crupToB. JleiicTBHE
METHJIOBOI0 ¥ 3TUJIOBOTO CIIMPTOB HA OPTaHU3M YeJIOBEKa.

Muoroaromuble COHPTBI. DTHIICHTIHKONb, KaK MPEACTABHTENb IBYXATOMHBIX W
[IHICPHH, KaK I[PEACTaBHTENb TPEXATOMHBIX COUPTOB. KadecTBeHHAs peakuus Ha
MHOTOATOMHbIE CIIHPTHL, HX CBOMCTBA, II0JIydeHHE U IpuMeHenue. [lonsatue o6 anTudpusax.

®enon. Crpoenme, HOTydeHHe, CBoicTBa W mnpuMeHeHue Genona, KadecTBeHHBIE
peakiuy Ha GpeHoll. B3auMHOe BIHSIHHE aTOMOB B MOJIEKYJIe (eHoIa.

Anbaeruabl M KeToHbl. QOpManpAerdn W aneTalnbIerdil, Kak I[peICTaBUTEH
aNbIErH0B, COCTaB HX MOIEKyl. DyHKOMOHanbHas KapOoHWNBHAs rpymnna. KadecTBEHHBIE
peakuuu Ha anpAeruapl. CBolcTBa, ONyYeHUE U IpAMeHeHre HOpMasbIerH/a U alleTalbIerH Ia.
Peaxuuu nonukonaeHcanuu 414 popMansaeruia. [IoHsITHe 0 KeTOHAX HA IPUMEpE alleTOHa.

KapGonoBbie KHCJIOTBI. ['OMOJNOTHYECKHH pAI [pENeNbHBEIX  OJHOOCHOBHEIX
KapOOHOBEIX KHCIOT. JKHpHBEIE KapOOHOBBIE KHCIOTHL XHMHUCCKHE CBOMCTBA KapOOHOBBIX
KHCJIOT. [loilyuenue 1 IpUMEHEHHE MyPaBbHHOR B YKCYCHOM KHCIIOT,

Caoxnple 3¢uper. Kupel. Peaknus stepudrranun. Crnoxusie 3¢upsr. JKupbl, ux
COCTaB M FM/IPOITH3 (KUCIOTHBIHA U IIeNo4YHOo). Meuta. ['uapuposanue KHpOB.

Yruepoael. YriaeBomsl. Momocaxapunel. ['mokosza kak anpaerupocnupt. CopOwuT.
Momnounoxkucnoe u cnuprosoe Opoxenne. @orocuntes. Qucaxapunbl. Caxaposa. ITomrcaxapHsr:
KpaxMaJl, [eJUTI0N03a.

AMHHBI. AMUHOTpyTIIIa. AMHHEI IIpeJIe/IbHbIE H apoMaTHueckue. AHumuH. [loryyenue
aMuHOB. Peaknug 3ununa. XMMHYECKHE CBOUCTBA M IPUMEHEHHE AMHHOB.

AMHHOKHC/I0TEL. AMHHOKHCIIOTBI, COCTaB MX MOJEKYJ M CBOMCTBA, KaKk aM(OTepHBIX
OPraHMYeCKMX CcoeluHeHul. [JMIOMH, Kak T[peACTaBHTENs aMHHOKHCIOT. [lomydenme
TIONMHIIETHIOB peaklivell nonukonaeHcanuu. [ToHsITHe 0 MENTHIHOHN CBA3H.

beaxu. Crpoenue monexyn GenKoOB: NepBUYHAS, BTOPHIHAS H TPETHIHAS CTPYKTYPHL.
KauecTBeHHBIE peakIuy Ha OeJIKH, UX TUAPONIN3, AeHATYpauus H Ouotorndeckue QyHKIHH,



HAemoncmpauuu. Ilomydenne anbIerdIOB OKWUCIEHHEM COHPTOB. KadecTBeHHAsS
PeaKuus Ha MHOrO4TOMHBIE CIHUPTHEL 3aBHCHMOCTB PAcTBOPHMOCTH ()eHOTa B BOJE OT
Temneparypel. BsanmoseficTeue ¢ 6poMHOit Bozoit u xmopunom xenesa(lll), kak KauecTBEHHBIE
peakimn Ha (eHon. Peakiuu cepeGpsHOrO 3epKama W €O CBEXEMONYICHHBIM T'HIPOKCHIOM
memu(Il) mpu HarpeBanuH, KaKk Ka4ecTBEHHBIE PEAKIMH Ha ambAerumsl. OGpasisl MypaBbHUHOI,
YKCYCHOH, TAIbBMHTHHOBO! M CTEAPHHOBOM KHCIIOT H WX PAaCTBOPHMOCTE B BOE. AJbIEIHIHBIE
CBOHCTBA ¥ CBONCTBA MHOIOATOMHEIX CIIHPTOB TIOKO3EI B peakuuu ¢ ruapoxcumoM memu(lD).
Wnenrudukanus kpaxmana. KauecTBeHHble peakiiny Ha Geski.

Jabopamopuvie onsimpl. CpaBHeHHE CKOPOCTH MCIAPEHHS BOIEL M 9HTAHONA.
PacTBOpHMOCTE rimuepuna B Bone. XMMHYECKHE CBONCTBA YKCYCHOM KHCIOTEL OmpereleHue
HETIPEIC/IbHOCTH pacTHTENBEHOr0 Macna. Vnentuukands kpaxmaia B HEKOTOPBIX MPOIyKTaxX
nuTaHKs. M3roToBieHrHe KpaxMambHOTo KieficTepa. M3rotoBienne Momereif MOTeKys aMUHOB.
M3roToBneHre MOIeH MOJIEKYJIbI [IHIHHA.

Ilpakmuueckaa paboma. Vnentudukanus opraHHuecKuX coequHeHnl.

Oprannveckas xumus 1 06€CTBO

Buorexnonorus. Ilepuons: e paseurua. Tpu HanmpaBiIeHHS GHOTEXHOIOIHMH: TeHHAS
(MIH  TeHeTHYeCKasd) WHKCHEPHA; KIETOYHAS HEDKCHEpHs; OMONOTHYUECKAs HHIKSHEDHS.
I'enetnyeckn MomuduuupoBannsle opra#usmel  (MO) u  TpaHCreHHas IIPOYKILIHA.
Kionnposanue. MMmoGumn30BaHHbIE HEPMEHTHI M UX IPUMEHEHHE.

Homameper. Knaccudukanus momivepoB. VCKycCTBEHHbIE MONMMEPEL: LETYIIONL,
AleTaTHEIA IIENK, BUCKO3a, euTodaH.

Cuureruyeckue momumepsl. [lomumeprsands ¥ HOIHKOHACHCAIMS, KakK CIIOCOOBI
TIOJTyHeHHs MOTUMEpoB. CHHTeTHYECKHE KaydyKHu. [TomucTHpom, TedioH U 110TMBHHEIXIOPHT,
KaK TpeIcTaBuTeH IactMace. CHHTeTHIECKHEe BOJIOKHA: KallpOH, HAMIOH, KeBJIap, TaBcaH.

HAemoncmpayuu. Konnexuwn KaydykoB, MJ1acTMacc, CHHTETHYECKHX BOJOKOH H
u3aenuil W3 HUX. QepMEHTaTHBHOE Pas3IOXKCHHE MEPOKCHIA BOAOPOJA C MOMOIILI0 KATATA3bI
CBEIKEHATEPTHIX MOPKOBH HJTH KapTodes.

Jabopamopnsie onvimpr. O3HAKOMIIEHWE C KONUIEKIHSMH KaydyKOB, IUIACTMACC M
BOJIOKOH.

Ilpakmuueckaa paboma. PacriosHaBanye IIacTMace H BOJIOKOH.

11 kmace

Crpoenne BemecTs

OcHoBHbIe cBefenus 0 cTpoennn aToma. CTpOSHHE aToMa: COCTaB spa (HyKIIOHbI) i
snekTpoHHas obomouka. Ilomatne o6 m3oTomax. [lOHATHE O XMMHYECKOM DJJIEMEHTE, Kak
COBOKYNTHOCTH aTOMOB C OJIHHAKOBBIM 3apsIOM SIpa.

Ilepuognyeckas cucTemMa XuMH4eckux saementos JI. 1. MenzgeiieeBa B cBeTe cBeTe
y4eHud o cTpoeHHH artoma., Dusuueckmil cMmblca npunaToit B Tabmume . M. Menneneera
CHMBOJIHKHA: TIOPAIKOBOTO HOMEpa JIIEMEHTa, HOMEpa MepHoga W HOMepa rpymnnsl. IloHsTHe o
BaJICHTHBIX 37eKTpoHax. OToOpakeHHe CTPOEHUS SIEKTPOHHAIX 000I0UEK aTOMOB XHMHYECKHX
SJIEMEHTOB C IIOMOIIBIO 3NEKTPOHHBIX U SJIEKTPOHHO-TpadHYecKHX HopMyIL.

Ob®siCHEHHE 3aKOHOMEPHOCTEH H3MEHEHHS CBOICTB BIEMEHTOR B IEPHOAAX M IPYIIIAX
TEPHOMYECKON CHCTEMBI, KaK CJIEICTBHE HX 3I€KTPOHHOTO CTPOEHHS. DIeKTPOHHEIEC ceMeiicTBa
XUMHYECKHX 3JIEMEHTOB.

Cpaenenne Ilepmonuveckoro 3akoHa M TEOPHM XHMHYECKOT0 CTPOEHHsS HA
$unocodexoit  OCHOBE: TPEANOCEUIKH OTKPBITHS [lepHOAMYECKOTO 3aKOHA W TEODHH
XUMHYECKOTO CTPOCHUS OPraHWICCKHIX COSUHEHUH; POJIb THYHOCTH B HCTOPHMH XUMHH, 3HAYCHHE
[IPaKTUKH B CTAHOBJIEHHH U PA3BHTHH XUMHYECKHX TEOPHI.

Honnasd XuMu4veckas CBSi3b H HOHHbIe KPHCTA/IHYeCKHE PemIéTKA. KaTHOHBI
AHWOHEBL: MX 3apsbl W KIACCH(MKALMA 110 COCTABY Ha IIPOCTHIE H CIOKHEBIE, [Ipe/IcTaBUTEIH.
Iomsarue o6 wonHON xumEUecKoH cBs3H. MOHHAS KPUCTAIHYECKAS PEINSTKA M (DH3MIECKHE
CBOHCTBA BEIIECTB, 00YCIIOBIEHHBIC 3THM CTPOEHHEM.



KoBajenTHasi XHUMHYeCKas CBA3b. ATOMHBIE U MOJIEKYJIAPHBIC KPHCTAIHYECKHE
peméTkn. [[oHATHE 0 KOBATEHTHOI CBA3H. DJIEKTPOOTPHIATENLHOCTS, HETIOJIIPHAS M IIOJISIpHAsS
KOBAIICHTHBIC CBA3H. KpaTHOCTH KOBANEHTHON CBSI3H. MexaHU3MBI 0GPa3oBaHHS KOBANEHTHBIX
CBs3eH: OOMEHHBIl M JOHOPHO- aKuenTopHsrf. IlospHOCTH MOJIEKYJIBI, KaK CJIeJICTBHE
TIOJIAPHOCTH CBS3M W F€OMETPUH MOJEKY/Ibl. KpHCTaUIMYecKHe PEIETKE ¢ 3THM THIIOM CBSI3H:
MOJICKYJIIPHBIE K aTOMHble. QDH3WYECKME CBOMCTBA BEIIECTB, OOYCIOBICHHEIE THIIOM
KPHCTAJNIHYECKUX PEIIETOK.

Merannndeckass cBssb. [loHSTHE O METAIIHYECKOH CBA3M H METAIUTHYECKHX
KPHCTaJLIHICCKUX PEeIETKAX. QU3MYECKHE CBOMCTBA META/IOB HA OCHOBE HX KPHCTALTHIECKOTO
crpoenus. [IpuMeneHre MeTaIIOB Ha OCHOBE HX CBONCTE. YEpHBle H BETHBIE CILIABEL

Bojopoanast xummveckas cBasb. MexMoneKkysspHAs u BHYTPHUMOJIEKYJIAPHASL
BOJOPOZHBIE CBA3H. 3HAYCHHE MEKMOJEKYIAPHBIX BOXOPOIHBIX CBS3eH B IPHPOJE M KH3HH
YeJI0BEKa.

Iomameps!. ITonydenue momumepoB peakiusmu TTOJTUMEPH3AIHH ¥ HONHKOHIEHCALIHH,
Bakaeiimue mpencTaBUTENH IIACTMACC H BOJIOKOH, HX IIOJTYYCHHE, CBOWCTBA H NMPHMEHEHHE.
TIoHsATHE 0 HEOPTAHHYECKHK [OIMMEPAX H HX IPELCTABHTEH,

Mucnepcubie cuctembl. IloHSTHE O mucmepcHON (ase u JTHCIIEPCHOHHOH cpefie.
ATperaTHOe COCTOAHHE pa3Mep 4acTHI (a3bl, KaK OCHOBA IS KIacCHQHKAIHN IHCIEPCHBIX
CHCTEM. OMYIbCHH, CYCNICH3HH, a3pO30JIM — TPYIIIbI rpyOOIMCIEPCHBIX CHCTEM, HX
IPEICTaBHTEIHA. 30JIH ¥ T'eJIH — IPYIIIBI TOHKOAMCIIEPCHBIX CHCTEM, HX npencTasuTend. [lousTue
0 CHHEPE3UCe U KOaryJIsiluH.

HAemoncmpayuu. [leprnoinaecKol CHCTEMBI XAMHYECKHX HIIEMEHTOR . Y. Menneneesa
B Pa3HYHBIX (popMax. Mosie/b HOHHOM KPHCTAIUTHYECKOH PEIIETKY Ha IpPHMEPE XJIOPU/Ia HATPHSL.
MHHepas ¢ 9THM THIIOM KPHCTAILTHIECKON PEIIETKOM: KaIbI|T, FaluT. Momeu MONeKyISpHo
KPHCTAIMYECKOH PEMIETKH Ha IIPAMEPE «CYXOTO IbIay MK HOJa i aTOMHOH KPHCTAITHYeCKoi
PEIIETKH Ha IpHMepe aimasa, rpaduTa MK KBapiia. Mozems MospHOro o6béMa raza. Mojenu
KPACTA/UIMYCCKAX  PEIETOK HEKOTOPBIX MeTalioB. Kommekumu 06pasmoB  pasiH4HEIX
JAHUCIEPCHBIX CHCTeM, CHHEPE3UC U KOATYIISIIHSL.

Jabopamoprsie onsimel. KOHCTPYHpOBaHHE MOJENTH METAIUTHYECKOH XHMHYECKOI
ca3d. [lomydenue KOJUIOMZHOIO PAacTBOpa KyPHHOLO GesKa, HCCEIOBAHHE €I CBOHCTB C
TIOMOIIBIO JIA3€PHOH YKa3KM M NPOBEJEHHE €ro JeHATypauuu. IloiydeHHe SMyIbCHH
PacTHTENEHOIO Macyia i HabIloIeH e 3a e€ paccaoenneM. [lomydeHne CyCIIeH3HH «U3BECTKOBOTO
MOJIOKa» H HabIIO/IeHHE 3a €€ celMMEHTaLHE .

XHMH4YecKHe peakuun

Kaaccndpurauus XHMudecknx peakumii. AJIOTponH3amus H30MEpH3aIHs, Kak
peaxnuu 6e3 H3MEHEHUs COCTaBa BENIECTB. ATUIOTPONHA | ¢& IPHYHHEL Knaccudukarms peaxmmit
10 pas/MiHEIM OCHOBAHHAM: II0 YHCIY M COCTaBy DPEAreHTOB M INPOAYKTOB, mo (ase, o
HCIIONE30BAHMIO KaTalu3aropa WM (epMenta, mo TemaoBoMy sddexty. TepMoXuMudeckue
YPaBHEHHS peaKklnid,

CxopocTs XuUMHYeCKHX peakmmil. ®akTopbl, 0T KOTOPHIX 3aBHCHT CKOPOCTH
XMMHHYECKAX DEaKIUi: MPHPOAa pPEearupylollHX BEINECTB, TEMNEPATypa, IUIOMAb HX
COTPHKOCHOBCHHS PEArHPYIOIIMX BEUIECTB, MX KOHLECHTpAIlHf, NMPHCYTCTBHE KATATH3aTOpA.
[lonsTre o xartammse. DepMeHTHI, Kak OHOIOTHYECKHE Katanu3aTtopel. MHruOuropel, xak
«AHTOHHMBI» KaTaJn3aTOPOB W UX 3HaYCHHE,

XuMuvecKoe paBHOBecHe H criocoGbl ero cmemenust. Kaccuukanus xuMudeckux
PeaKImit MO NPH3HAKY WX HampaBneHud. [ToHSTHE 06 OOPATHMBIX PeaKIHsSX W XHEMHYECKOM
paBHOBecHH. [Ipuanun Jle-1llatense u crioco6B! cMEIIEHHsT XHMHIECKOTO paBHOBecus. Oburas
XapaKkTEpUCTHKA PEaKlMi CHHTE30B amMMuaka M oKcHza cepsl(VI) u paccMOTpeHHE yCIOBMil
CMEINEHHA UX PaBHOBECHS Ha MPOU3BOCTRE.

Papponus. OGpatamelit 1 HeoOpaTHMbLH ruApomu3sl. [HAPOIH3 cONEdl M €ro THIILL
I'mnponns opraHMYecKHX COeIMHEHWH B JKMBBIX OPraHH3MOB, KaK OCHOBA OGMeHa BEIICCTB.
Ionstre 06 sHEpreTUyeckoM 0OMEHE B KJIETKE M POITH THAPOJIH3A B HEM.



OknciaTenbHO-BOCCTAHOBUTENLHBIE peakuuu, CTemeHbh OKUCICHHS U ef
OompeneseHue Mo GopMysIaM OpraHHuYEeCKHX H HEOPTAHHYECKHX BEIeCTB. DIIeMEHTEL i BEIIIECTRA,
KaK OKHCIIMTCIM H BOCCTAaHOBHTENH. [loHsaTHe o mpomeccax OKHCIEHHS W BOCCTAHOBIICHHS.
Cocrasnenue ypaBHEHMI XMMUYECKHX PEAKIIHI HA OCHOBE SJIEKTPOHHOI' 0 OanaHca.

DJIeKTPOJIH3 PACIIABOB H PACTBOPOB 3JIEKTPOJIHTOB. XapaKTEePHCTHKA 3IEKTPOIIH3a,
KAk OKHCIIHTEIIPHO-BOCCTAHOBUTENIBHOTO Hponecca. OCOGEHHOCTH 3MEKTPOTH3a, TPOTEKAFOMIETo
B PacTBOpax 3JICKTPONMTOR. [IpakTH4eckoe IpUMEHEHHe 3IeKTPOITH3a; ITOJIy4YE€HHE TaJOTCHOB,
BOZIOpOZa, KHCIOpOJa, IIETOYHBIX METAUIOB M INEJI0Yel, a TakKe aTIOMHHIS INMEKTPOITH3OM
PacIliaBOB M pacTBOPOB COEAMHEHHH HTHX 5JIEMEHTOB. IIOHSTHE O rajibBaHOIUIACTHKE,
rajbBaHOCTETHH, PaQUHAPOBAHHH [BETHBIX METAILIOB. '

Hemoncmpayuu. PactBopenue cepHON KHCIOTH ¥ aMMHUAYHOM CEIHTPLI U (UKCAIHS
TCIIOBBIX SIBNEHHH UL 3THX IPOLECCOB. B3anMOZEHCTBHA PacTBOPOB CONSHOM, CepHOH H
YKCYCHOH KHCJIOT OMHAKOBOM KOHIEHTPALHH ¢ OAHHAKOBBIMHE KyCOYKaMH (TpaHyJiaMH) IMHKA 1
B3aMMOJ/ICHCTBAE OJMHAKOBBIX KYCOYKOB pa3HbIX METAJIOB (MarHMA, LMHKa, jKee3a) ¢
PacTBOPOM COJITHOH KHCIIOTEL, KaK IPHMEP 3aBUCHMOCTH CKOPOCTH XHMHYECKHX peakuuit or
IPUPOIBI BemIecTB. BsammozeiicTeue pacTBopoB THOCYIB(aTa HaTpHs KOHLEHTPallHH M
TCMIICpATYpel C pacTBOPOM CEPHOH KMCIOTEL. ~MOJEIHpOBaHHE «KHMSIIETO  CIIOS).
HMcnonp3oBanie HEOPraHHUECKHUX KaTamm3aTopoB (Conel iKermesa, HOMMAA KalisA) M IPUPOLHBIX
OOBEKTOB, CONEPXKAIMX Karanasy (CBIpOe Msco, KapToens) JUIA pasjioKeHHs NepoKCHIa
BOZIOpOZia. B3auMmogelicTBaE LMHKA ¢ CONSHOM KHCIOTOMH HHUTpaToM cepebpa, Kak MpHMEpPEH
OKHCIIATE/IbHO-BOCCTAHOBUTENPHOH peakiuit W peakiuu oOMeHa. KoHCTpympoBaHue Momemw
SneKTpon3Epa. BruneodparMenT ¢ IpOMBILIIIEHHO YCTAHOBKH IS TIOJIYYEHUS AJTFOMHUHHS.

JIabopamopnbie onsimer. ViumocTparus pasuia Bepronse Ha mpakTHKe — IpoBeIeHHE
Peaxiui ¢ obpasoBanreM Ocajika, rasa H BO/bL [ €TepOreHHbIH KATATH3 Ha TIPUMEpPE pa3IoKEHHUs
TIEPOKCH/IA BOZOPOAA B IPHCYTCTBHH AHOKCHIA MapraHua. CMeIIeHrne paBHOBECHS B CHCTEME
Fe** + 3CNS™ & Fe(CNS);. HcnbiTanne HHAMKATOpAMHE Cpejibl PacTBOpOB CONEH pa3IMYHBIX
THIOB. OKHCTHUTEIbHO-BOCCTAHOBHTENBHAS PEAKLHsA | peakuus oOMeHa Ha IpHMeEpeE
B3aHMO/ICHCTBHS pacTBOPOB cyibdhara meau(Il) ¢ sxeneszom u PacTBOPOM IIEIOYH.

Ilpaxmuueckan paboma. Pemenve 5KCIEPUMEHTATBHBIX 3aaT 110 TEME «XuMugeckas
peaxIus»,

Bemecrea u ux csoiictBa

Meramnbl. Ousuueckue croiicTBa METaJlIOB, KaK (QYHKIMSA HX cTpoeHHs. [leneHwue
MCTaJlIOB Ha TPYNILI B TEXHUKE H XUMHH. XHMHYECKHe CBOMCTBA METALIOB M|
SNEKTPOXUMHYECKHH DA HampsokeHwi, [loHaTHe o METAIOTEPMUH  (JTFOMHHOTEPMUH,
MarHHeTEPMUH U JIp.).

Hemeraiuiel. Biaroponnsie rasel. Hemeramnsl kax okuciuTeny. HemeTammsr kak
BOCCTaHOBUTENH. Psijf anextpoorpunatensHocTd. MuepTHEIE Wil OJaropoHele rassl.

Kuciorer Heopranmveckne w oprammveckne. KHCIOTHL ¢ TOYKH 3pEHHsA ATOMHO-
MOJICKYIIAPHOTO yIeHHs. KHCIOTEI ¢ TOUKH 3peHHs TEOpHH 3IMeKTPOTHTHICCKON AMCCONMAIIHH.
Kucnotel ¢ TOUKH 3peHHs NpoTOHHOIM Teopur. OOIHe XHMHYECKHE CBOMCTBA KHCIIOT.
Knaccudukanus xucior.

OcHoBanus HeopraHu4ecKHe H opranpveckue. OCHOBAHUS ¢ TOUKH 3pEHHS aTOMHO-
MOJIEKYJISPHOTO y4eHHs. OCHOBAHHUS ¢ TOYKH 3PEHHS TEOPHH 3IEKTPOTHTHYECKON AUCCOHAIIHIL
OCHOBaHUS C TOYKH 3PEHHs NPOTOHHOM TEOPHH. Knaccuduxanus ocHoBanmil, XuMuueckue
CBOMCTBA OPTaHHYECKHX M HEOPIraHHUYESCKHX OCHOBAHUH,

AMdoTepHBIE COCIHHEHHS HEOPTAHMYECKHe H OPraHHYecKHe. Heopranngeckue
amM(pOTEPHBIE COIMHEHMUS: OKCHIBI ¥ THIPOKCHILL, — UX CBOMCTBA noirydenue. AMdorepHsie
OpraHHYeCKHe COCINHCHUS Ha IPHMEPE aMHUHOKHUCIOT. TTeNTHABI U ENTHIHAS CB3b,

Comu. Knaccubukarust coneit. JKECTKOCTE BOABI U CIIOCOBH! e ycTpaHeHud. [lepexon
kapbonara B THapokapGoHaT 1 o6patHo. OOIIHE XHMHAYECKHE CBOMCTRA COJIEH.

Hemoncmpayuu. Konnexnus Mmeramnos. Kommexkimst Hemeramnos. BaaumoeiicTBie
KOHLIEHTPHPOBAHHOH a30THOH KHMCIOTBI ¢ MeABIO. BCHBINKa TEpMHTHONW cMecH. Bemsimka



4EPHOTO 1mopoxa. BoiTecHeHHe TranoOreHOB u3 X PacTBOPOB  JIPYTHMH TajOre€HaMH,
Bsaumoneiictare napos KOHICHTPHPOBAHHBIX PACTBOPOB COJITHON KHCIIOTHI M aMMHAKA («mBIvM
Oe3 orusy). [Tomyuenne ammmaka u U3YHECHHC eTO CBOHCTB. Pasnmuunkle ciryyan B3auMogeifcTBis
PacTBOPOB CONEH ATIOMHHHS CO MIEI0YBIO, [onyuenne xécTkoit BomsI H yCTpaHeHHe eé
KECTKOCTH.

Mabopamopusvie  onvimL. Ilomyuenne  HepactBopmMOro THIPOKCHIA W €ro
B3aUMOJICHCTBHE C KHUCIOTOH. Mcemenopamme KOHUEHTPHPOBAHHEIX DPACTBOPOB COJSHON H
YKCYCHOH KHCJIOT KallelIbHbIM METOI0M IIpH UX pazdasneHHH Boxoi. [lomyuenne ampoTeproro
THIPOKCHIA ¥ M3Yy4YEHHE ero CBOMCTB. [IpoBeleHMe KaueCTBEHHEIX PeaKIHi 110 OIpeeeHHIo
cocTaBa COJIH.

Ilpakmuueckaa padoma. Pemenue SKCIIEpPUMEHTAIIBHBIX 3a7ad 110 TeMe «Bermecrsa
HX CBOMCTBay.

XUMHUsI H cOBpeMeHHOe 06IIecTBO

IlpousBoacTBo ammmaka w meraHoua. Ilonatue o XWMHYECKOH TeXHOMOrHH.
XHUMHYECKHE PeakUHM B IPOU3BOACTBE AMMHAKA 1 MeTaHona. Ob6mas KiaccH(pHKaHOHHAs
X8PAKTCPHCTHKA PEaKlMd CHHTe3a B IPOH3BOIACTBE 3THX IpOAyKTOB. Hayunble mpuHIHIIEL,
JICIKAIHe B OCHOBE MPOM3BOICTBA aMMHAKA W METAHOJA. CpaBHEHHE 9THX IPOHU3BOICTS.

XUMHYECKAS TPAMOTHOCTE KaK KOMIOHEHT obmel KyJLTypsl dYeaoBeKa.
MapxupoBka ymnaxosoumbIx MaTCpHATIOB, SICKTPOHHKH H OBITOBOM TEXHHKH, SKONOTHIHOIO
TOBapa, MPOJYKTOB IHTAaHUs, STHKETOK 110 YXOJLY 32 OJ€K IO,

Hemoncmpayuu. Mogens IIPOMBIIEHHOH YCTAHOBKH IOJYYCHHS CEPHON KUCIOTEL
Monens xonoHHE! cHHTE3a aMMuaKa. BuneodparmenTs: u craiine o cremenn 9KOJIOIHYECKOH
YHCTOTEI TOBApa.

Jabopamopnsie onsimut. Usyuenne MapKHPOBOK Pa3JIHYHbIX BHJIOB IIPOMBIILIEHHEIX 1
IPO/IOBOJIBCTBEHHBIX TOBAPOB.

4. TemaTuuyeckoe mIaHHpOBaHHe

lIpeamerrnoe comepxanne 10 xace 35 menens 11 xmace 34 negemm |
KOJTHYECTBO YacoB KOJIHYECTBO YaCOB
Ipenmer oprannveckoit xumum. )

Teopus cTpoenns opranmaeckux
coenunenui A. M. Byrneposa

YTIIeBONIOPOJIBI U WX MPHPOIHEIE 11
HCTOYHUKH
Kucnopon- u asorconepixaniue 13

OPraHHYCCKHE COSIMHEHUY

Opranudeckas xumus u 6

0011ecTBO

Ctpoenne BemecTs 11
XUMUYECKHE peakuu 10
Bemectra u ux cBoiicrsa 10
XHUMHA 4 COBpEMEHHOE 3

o0IecTBO

5. Omnmncanue opranmsanuu u COACp’KAHHS NPOMEKYTOYHOMH aTTeCTALHH 06y Jaromuxcs
B paMKax ypo4Ho# AesaTeqbHOCTH 00yuyaromuxcs 10 kiacea.

IIpomesxyTouHas aTTecTanms MPOBOIMTCS B dopme Tectuposanus B hopmare EI'D.



