T'ocyoapcmeennoe 01003 cemnoe 00ueodpazosamebroe yupesrxcoenue
cpeonnn oouweodpazosamenvuan wikoaa Ne 612
Llenmpanwvnozo paitona Cankm-Ilemepoypea

PACCMOTPEHO: PEKOMEH/IOBAHA YTBEPXJIAIO:

MO K HCIIOJIb30BaHUIO Ha JIMpeKTOp MKOJIBI

[TPOTOKOJI Nel IlegarornueckoMm coBeTe

ot 31.08.2020 . [TPOTOKOJI Nel Tpowmesa E.H.
or 31.08.2020 . IIpuka3 Nel40

Ot 31.08.2020 r.

MognucaHo BOY wkona

LndpoBOM NOANNCDHIO: N2 612
MBOY wkona N2 612
LentpansHoro  LIEHTPanbHoOr

paitora CM6 o panoHa Cl16

PABOYAS ITPOT'PAMMA
«XHUMMUS»

10-11 KJIACC

2020-2021 y4eOHblii roj

Yuurens(s1): U3maitnosa Taresna BnagumuposHa

Cankr-IlerepOypr
2020



IosicHuTEIBbHAA 3AIMNCKA

®denepaibHbBli  TOCYIAPCTBEHHBIM  00pa30BaTENIbHBIM  CTaHAApT  OOIIETO
oOpa3oBaHus, a TaKkXK€ OCHOBHbBIE W€ U ToNokeHus [IporpamMmbl pa3BuTHS U
dbopMHUpOBaHUS YHUBEPCATBHBIX YUEOHBIX MEUCTBHHA IJIsi CpPemHEro (TOJHOTO)
o01iero o0pa3zoBaHusi COCTABISIOT OCHOBY IpesiaraeMoi paboueit mporpaMmel.

Ora mnporpaMma JIOTUYECKH NPOAODKAET MNPOrpaMMbl JUIsl HadajdbHOIO
OOIIIEro U OCHOBHOTO 00111ero 00pa3oBaHusl B 00JIACTU Pa3BUTHUSL BCEX OCHOBHBIX
BUJIOB JESATEIBHOCTH OOy4YaeMbIX, IMpeACTaBleHHbIX B HUX. OHa cocTaBieHa ¢
yu€TOM 0COOEHHOCTEH, KOTOpbIe OOYCIOBJICHBI, B MEPBYIO OYEPElb, MPEIMETHBIM
COJIEP’)KaHUEM U MCUXOJIOTUYECKUMH BO3PACTHBIMU OCOOEHHOCTIMU 00y4aeMBbIX.

[lo3HaBarenpHasl AESATENBHOCTh MPU HM3YYEHUH Kypca XMMUU Ha 0a30BOM
YpPOBHE WIrpaeT BEAYIIYIO pPOJb B Pa3BUTUU OCHOBHBIX BHJIOB Y4EOHOM
JIEATEIIBHOCTH CTApPLIEKIACCHUKOB: BJIAJIETh METOJIAMH HAYYHOTO MTO3HAHUS, ITOJTHO
Y TOYHO BbIpakaTh CBOM MBICIIH, XapaKTEPU30BaTh, 00BACHITH, KJIaCCU(PUIIMPOBATH
XUMHUYECKHUE O0BEKTHI, padOTaTh B IPYyIIe, ApryMEHTUPOBATh CBOIO TOUKY 3PEHUS,
HAXOJIUTh, UCTOIB30BaTh Pa3IMYHbIe UCTOYHUKHA UH(POPMAIIUU U MPEACTABISTH B
YCTHOM M MMCBbMEHHOM PEYH PE3YJIBTATHI €€ aHAIN3a.

Opnna u3 3ama4 0Oy4YeHUsST B CPEIHEH IIKOJIe — OmpeeiieHue AaabHenen
00pa3oBaTeIbHOM TPACKTOPUM M OTBETCTBEHHOTO BHIOOpAa JKMU3HEHHOTO U
npodeccuoHabHOTO TyTH. J[7si pemieHust 3TON 3aJaud CTapIICKJIACCHUKH TpHU
W3YYCHUH XUMHH JOJHKHBI HCTIOJIB30BaTh MPUOOPETEHHBIN HA YPOKaX XUMHUU OIBIT
JEATEIIbHOCTH B MTpoeCCHOHANBHOU cdhepe U 0001 KU3HEHHOUN CUTYyalluu.

CornmacHo 00pa30BaTeIbHOMY CTaHIAPTY, IJIABHBIC WeaU CpeoHezo 00uiezo
00pa30eanusn COCTOST:
1) B mpuoOpereHWHM  3HAHWH, YMEHHA H  CIOCOOOB  JCSATEIHHOCTH,

CIIOCOOCTBYIONINX (POPMUPOBAHUIO TIEIIOCTHOTO TIPEJICTABIICHUS O MUPE;

2) B Ppa3BUTHU ONbITa Pa3HOOOPA3HOW JCATEIBHOCTH, CAMOIO3HAHUS W

CaMOOTIPEICIICHUS;
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3) B OCO3HAaHHOM BBIOOPE HMHIUBUAYATBbHOW 00pa30BaTENLHONW TPACKTOPHU U

HpO(i)eCCI/IOHaJII)HOI‘/’I ACATCIIBHOCTH.

Bonbiioil BkIaag B JOCTHXKEHHE STUX IIeNiel cpenHero ooiero oOpa3oBaHHs
BHOCUT U3yUeHUe XUMUL, KOTOPOE TIPU3BAHO 0fecneuums.
1) ¢opMupoBaHHE €CTECTBEHHO-HAYYHOW KApTHHBI MHpA, B KOTOPOW CHCTEMa

XUMMYECKHUX 3HAHUU SBJISICTCS €€ BaXKHEHIIIMM KOMIIOHCHTOM,

2) pa3BuTHE VHTEIJIEKTYaJIbHOTO U HPABCTBEHHOI'O NOTEHIIMAJIA
CTapUIEKIACCHUKOB, (OPMHpPOBAHME y HHUX DSKOJIOTMYECKH TIPaMOTHOTO B

y4eOHOM 1 mpodeccroHalbHON IeATeIbHOCTH, a TAaK)Ke B OBITY;

3) OCO3HAHHC Y CTapIICKIACCHUKOB H€06XOIII/IMOCTI/I B pa3BUTHU XHUMHH H

XUMHUYECKOU MPOMBIIIICHHOCTH, KaK TPOU3BOAUTEIHHON CHIIBI OOIIIECTBRA;

4) IIOHMMAaHHC HGO6XOI[I/IMOCTI/I 0e30macHOro 06pameHI/151 C BCIICCTBAMHU H

MaTepuajaMu, UCIOIb3yEMbIMU B MPO(PECCHOHAILHON 1 MOBCEIHEBHOM KU3HMU.

Llensamu uzyuenus xumuu 6 cpeoneii wiKoje A6aAI0MCA.

1) BuIeHWE W MOHMMAaHUE 3HAYUMOCTH XMMUYCCKUX 3HAHUU I KaXJIOTO UYiICHA
COLIMyMa; yYMEHHE OLIEHWBaTh pa3inuHble (DAaKThbl W SIBICHUS, CBSI3aHHBIE C
XUMUYECKHUMHU OOBEKTaMH U MPOLECCAMU HA OCHOBE OOBEKTHBHBIX KPUTEPUEB
U ONpelelEHHON CHUCTEMBI IIEHHOCTEH, (opMynupoBaTb M OOOCHOBBIBATH

COOCTBEHHOE MHEHHUE U YOCKICHUE,

2) TMOHMMaHHE POJIM XUMHH B COBPEMEHHOMN €CTECTBCHHO-HAYYHON KapTHHE MHpa
Y UCIOJIb30BAHUE XUMHUECKUX 3HAHUMN [T 00bACHEHUSI 00BEKTOB U MPOLIECCOB
OKPYKAIOIIEN JEUCTBUTEINBHOCTH — IPUPOAHOM, COLMAJIBHOM, KYJIBTYPHOM,

TEXHUYECKOU CPEJIbI;

3) (dhopMupoBaHUE y CTApPIICKIACCHUKOB NPH M3YYCHUH XUMHUHU OIBITA MO3HAHUS U
CaMOIIO3HAHUS C T[OMONIBI0 KIIFOUEBBIX KOMIIETEHTHOCTEH  (KIIOYEBBIX
HABBIKOB), KOTOPbIE UMEIOT YHHBEpCAJIbHOE 3HAYCHHE JUIS Pa3IMYHbIX BHJIOB

NeATEeTbHOCTH, — TIOWCKA, aHaimu3a U 00paboTKH MH(pOPMAIIMU, U3TOTOBJICHUE
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UH(POPMAIIMOHHOTO TPOAYKTA M €ro Mpe3eHTaluu, NPUHATHS pEeIIeHuH, |,
KOMMYHHUKAaTUBHBIX HAaBBIKOB, 0€30MacHOro OOpallleHUs] C BELECTBaMH,
MarepuaiaMi M TpOIlecCaMd B TOBCETHEBHOM >KU3HH U TMpOodeccHOHATbHON

ACATCIBHOCTH.

MecTo npeamera B yueOHOM IJIaHE
Kypc xumum B cpenHer mkone mnpenycMarpuBaercs @DenepaibHbIM
rOCYIapCTBEHHBIM  00pa30BaTeIbHbIM CTAHJAPTOM KaK COCTaBHas 4acTh
npeaMeTHon o0nactu «EcTecTBEeHHO-HAayYHbIE IPEIMETBDY.
B 0OasucHom yyeOHOM 1IaHe oOmE00pa30BaTENbHBIX OpPraHU3ALMMA
U3y4yeHUEe XUMUU IPOBOIUTCS U3 pacuéra 1 yac B Hexento (68 yacoB 3a /1Ba rojaa
oOydeHMs1), B COOTBETCTBMM C KOTOpPbIM U pa3zpaboTaHa maHHas padouas

porpamMma no XMMuu JJi CPEIHEro 0011ero 0opa3oBanust Ha 0a30BOM YpOBHE.

JInuHOCTHBIE, MeTanpeMeTHbIE U IPeIMEeTHbIE Pe3yJIbTAThI

OCBOECHMS Kypca
OOyueHue XUMHUHM B CpeAHEl Ikojie Ha 0a30BOM YpPOBHE MO JJAHHOMY KypCy
CHOCOOCTBYET  JOCTIXKEHHIO  OOyYaroIIMMHCS  CICAYIOIIMX  JIUYHOCHIHBIX
pe3ybmamoe:.
1) dyBCTBa TOPAOCTH 3a POCCHHUCKYI0 XHMHYECKYI0 HAyKy M OCO3HAHHE

POCCUNCKON TPaKIaHCKOW HACHTUYHOCTU — 8 YEHHOCMHO-OPUEHMAYUOHHOU

cepe;

2) 0Co3HaBaTh HEOOXOIMMOCTH CBOCH MMO3HABATEIBHOMN NESSITEIPHOCTH U YMCHUE
VOPABIATh €10, TOTOBHOCTb U CIOCOOHOCTH K CaMOOOpa30BaHMIO Ha
OPOTSDKEHUHU BCEH JKU3HM; MOHUMAaHUE Ba)KHOCTH HETPEPHIBHOTO 0Opa30BaHUS
KaK (pakTopy ycrnemHon npodeccruoHaqIbHOM U OOIECTBEHHON JIESITEILHOCTH;

— 6 no3HasamenbHol (KOTHUTUBHOM, MHTEIUICKTYaJIbHOW) cghepe



4

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOODY JaibHeHmied oOpa3oBaTebHOU

TpaekTopuu uiu chepbl TpodecCHOHATBHON NEATEIBHOCTH — 6 MpPy00sol

cepe;

4) HempuATHE BPEIHBIX MPHUBBIYCK (KYypeHHs, YHOTPEOJICHUS ajKOTrolsl H
HAapKOTUKOB) HAa OCHOBE 3HAHMM O TOKCHYECKOM M HAPKOTHYECKOM JCHCTBUH

BEILIECTB — 8 chepe 300posvechepedcerus u Oe30nacHo2o oopasza Heu3tu,

Memanpeomemuvimu pesyibvmamamu OCBOCHHS BBITYCKHHUKAMU CpeIHEN

IIKOJIbI Kypca XUMHHU SIBJISIFOTCS:

1) ucnonv3oéanue OCHOBHBIX METOJOB IIO3HAHUSA (OMNPENCICHUE HCTOYHUKOB
y4eOHOM ¥ HayuyHOU MH(OpMaIK, TOJIydeHUEe dTON nHpopManuu, e€ aHaausz, u
YMO3aKJIIOUEHUsI HAa  €ro  OCHOBE, H3TOTOBICHUE W  IpE3eHTalus
MH()OPMAIIMOHHOTO MPOAYKTA; MPOBEACHUE SKCIEPUMEHTa, B TOM YHUCIE U B
MPOIIECCE MCCIENOBATENBbCKON JIEATEIIbHOCTH, MOJEIMPOBAHUE HN3Y4aeMbIX
00BbEKTOB, HAONIOCHUE 3a HUMH, UX U3MepeHHe, HUKCAIUs Pe3y/IbTaToB) U UX
npumeneHue  JJIA  TOHUMAHUA  Pa3JIMYHBIX  CTOPOH  OKPY)KAIOIIEH

I[GﬁCTBHTGJIBHO CTH,

2) é1adenue OCHOBHBIMHM HHTEJUICKTYaJdbHBIMU OIEpalusIMu (aHaIW3 W CUHTE3,
CpaBHEHHUE M CHCTeMaTu3aius, o000IIeHne U KOHKpETU3alus, Kiaccuukaius
W TIOMCK  aHaJloTOB, BBISBJICHUE  IPUYUHHO-CJICIACTBCHHBIX  CBS3CH,

(opMyITHUpPOBKA TUIIOTE3, MX POBEPKa U (POPMYITMPOBKA BHIBOIOB);

3) noswanue OOBEKTOB OKPYKAIOIIETO MHUpa B IUIAHE BOCXOXKACHUS OT

a0CTPAaKTHOTO K KOHKPETHOMY (OT OOIIET0 Yepe3 YacTHOE K SIUHUYHOMY);

4) cnocobHocmb BBIABUTATH WICH W HAXOIUTh CPEICTBA, HCOOXOAMMBIC IS HMX

JTOCTHIKEHUS

5) ymenue hopMynupoBaTh IETH M ONPEICIATH 3a7a4l B CBOCH MO3HABATEIILHOM
JEATEeIIbHOCTH, OMPENENIATh CPEACTBA I JOCTHKEHUS ILEeJel W PpelIeHHs

3a1a4;
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7)

8)

9
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onpedenams  PAa3HOOOpa3HbIE  WCTOYHUKH  TONYYCHUS  HEOOXOTUMOM
XUMHYECKOW HH(OPMAIINH, YCTAHOBICHUE COOTBETCTBUS COACPKAHUS B (POPMBI

IpeaCcTaBIeHUs HH(OPMAITMOHHOTO MPOIYKTa ayIuTOPHUH;

ymerHue IpOAYKTUBHO O6HlaTBCH )41 B3aI/IMOI[€I‘/’ICTBOBaTI) B ITPOLCCCC COBMECTHOM
ACATCIIbBHOCTH, YYHUTBIBATH IIO3UIHMU JAPYIHX YYACTHHKOB ACATCIIBHOCTH,

s exTUBHO pa3peniatb KOHPIUKTHI,

2omoeHocmb K KOMMYHHKAIIUN (HpCI[CTaBJ'IHTB PE3YyIbTaThbl COOCTBEHHOI
MMO03HABATECIIbHOMN ACATCIIBHOCTH, CJIBIIIIATDh 151 CIylIaTb OIIIIOHCHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIHUIO);

YMeHue WCIONb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX
texHonoruil (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJla4 ¢ COONIOIEHNEM TPeOOBaHUW SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus], IPABOBbIX U ATHUECKUX HOPM,

HOPM MH(OPMAITMOHHON OE30MaCHOCTH;

10) 6raoenue S3bIKOBBIMHU cpeacrBaMu, B TOM YHCIC H A3BIKOM XHUMHHU —

YMCHHUE SICHO, JIOTUMYHO M TOYHO H3JIararb CBOIO TOYKY 3PCHHUs, MCIIOJIB30BATb
AJICKBATHBIC A3BIKOBBIC CPCACTBA, B TOM YHCJIC W CHMBOJIbHBIC (XI/IMI/I‘{CCKI/IG

3HAKHU, POPMYJIbI U YPABHEHUS).

Ilpeomemnvimu pesyromamamu W3y4eHUs XMMHM Ha 0a30BOM YpPOBHE Ha

CTYIICHU CPCIAHCTO 06]].[61"0 O6paSOBaHI/IH SABJIIOTCA CICAYIOIUE PC3YIILTATEI.

1.

B no3naBareabHou cdepe:

3nanue (noumumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIHMX TCOPHM

Kypca OpTaHMYeCKON U O0ITeH XUMUH;

YMeHue HaOIOaTh, OMUCHIBATh, (PMKCUPOBATh PE3YJAbTaThl U JI€JaTh BBIBOABI
Ha  OCHOBE€  JICMOHCTPALMOHHBIX U  CaMOCTOSTEIBHO  IPOBEAEHHBIX
HKCIIEPUMEHTOB, HCIONb3Ysl JJI ATOr0 POAHOU (PYCCKM WM HMHOM) SI3bIK U

A3BIK XUMHWHU,
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3. ymeHnue KiaccUPUIIMPOBATh XHUMHYECKHE OIIEMEHTHI, NPOCTHIE BEIIECTBA,

HCOPraHMYCCKHUEC U OPraHu4YCCKUEC COCANMHCHNS, XUMHNYCCKHE IIPOILICCCHI,

4. ymenue XapakTepu3oBaThb OOIIME CBOWCTBA, IOJy4Y€HUE U IPUMEHEHHE
U3YUEHHBIX KJIaCChl HEOPraHWYECKUX U OpPraHMYeCKUX BEIIECTB U HX

BOKHEUINX MPEACTABUTENEH;

5. onucvieams KOHKPCTHBIC XHMHUYCCKUC PCAKIMUHU, YCIOBUA HX IIPOBCIACHUA H

YHPAaBJICHUA XUMHUYCCKUMU IMTPOICCCAMU,

6. ymeHue IpoBOAUTDL CaMOCTOSITCIIbHBIA XUMUYECKUM OKCIICPUMCHT U Ha6JIIOI[aTI)
I[GMOHCTpaL[I/IOHHBIfl OKCIICPHUMCHT, (1)I/IKCI/IpOBaTB pe3yibTarbl N ACJIaTh BBIBOABI

M 3aKJIFOUYCHHUS 110 PE3YJIbTaTaM,

1. NPOCHO3UpPOBANlb CBOMCTBA HCU3YUYCHHBIX BCIOICCTB II0 AdHAJOIrMKu CO

CBOMCTBaMH HN3YYCHHBIX Ha OCHOBC 3HAHNA XUMHUYCCKUX 3aKOHOMepHOCTGﬁ;

8. ompedenams WUCTOUHUKN XUMHUYECKOW MH(MOpMAIMK, MOJIydaTh €€, MPOBOIUTH

aHaJIN3, U3roraBJINBaTb I/IH(l)OpMaI_[I/IOHHHﬁ IIPOAYKT U IIPEACTABIATH €TI0,

9. ymemv  nonvzosamuvca  00s3aTENBHBIMM  CIPABOYHBIMU  MaTepHUajlaMu:
[lepuonnueckoil cucremoi xumuueckux sneMeHToB 1. M. Menpaeneesa, Tabnuieit
pPacTBOPUMOCTH, JJNEKTPOXHUMHYECKUM PSAIOM HANPSIKEHUH METAIOB, PSIAOM
AIIEKTPOOTPULIATENBHOCTH — JUISl XapaKTEPUCTUKU CTPOEHUS, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKUX AeMeHTOB |—IV nepronoB n 00pa30BaHHBIX UMH MPOCTHIX U

CJIOXKHBIX BCIICCTB,

10. ycmanoénenue  3aBUCUMOCTH  CBOWCTB W NPUMEHEHHUS  BaXKHEUIINX
OPraHWYECKUX COCIMHEHUH OT HX XHUMHYECKOIO CTPOCHMSA, B TOM YHUCIE H
0OYyCIIOBJIEHHBIX XapaKT€pOM 3TOTO CTPOEHUs (IpEeAeSIbHBIM UM HENpeAesIbHbIM)

Y HaIu4ueM (PyHKIMOHAIBHBIX TPYII;

11. mooenuposanue MOJIEKy1 HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB;
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12. nonumanue XuMU4IeCKOW KapTUHBI MUPA KaK HEOTHEMJIEMOM YacTH LEI0CTHOM

HAyYHOU KapTHUHBI MUDPA.

[I. B meHHOCTHO-OpHMEHTAUMOHHOH cdepe — dopMupoBaHHE COOCTBEHHOU
MO3ULIMU TIPU OLIEHKE MOCIEACTBUHN I OKPYXAIOWEH Cpellbl AesITeIbHOCTH
YEeJIOBEKa, CBS3aHHOW C TIPOM3BOACTBOM U TEPEePaOdOTKON XUMUYECKHUX

MPOIYKTOB;

[1l. B TpynoBoii chepe — nposedenue XUMUUECKOTO IKCIIEPUMEHTA; pa3eumiie
HaBBIKOB  Y4eOHOH,  IPOEKTHO-UCCIENOBATEIbCKOM U TBOPUECKOM

ACATCIIbHOCTH IIPHU BBIIIOJIHCHUHU MHAWBUAYAJIBHOI'O IIPOCKTA I10 XUMHUHU,

IVV. B cdepe 310poBoro oépasza Ku3HU — coOn00eHue TpaBuia 0E30M1acHOTO
oOpallleH!s] C BEIIEeCTBaMHU, MaTepHallaMd; OKa3aHWE TIEPBOH MOMOINU TpH
OTpaBJICHUAX, OKOTaX W TpaBMaX, MOJIYYCHHBIX B pPe3yJIbTare HapyIICHUs
IIpaBUJI TEXHUKU OS30IIaCHOCTH MPHU padoTe C BEIICCTBAMH U JJa0OPaTOPHBIM

000pyIOBaHUEM.

Conep:xkanue kypca 10—11 knaccoB. ba3oBblii ypoBeHb

ConmepxaHue Kypca XapaKTepU3yeTCs LEJIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOEHUE KOTOPOTO OTBEAEHO KECTKO JUMUTHUPOBAHHOE
ydeOHOe BpeMs.

[TepBast wacTh kypca (10 kiacc) mocpsieHa OpraHuYeCKUM COSTMHEHUSIM, a
Bropas (11 kmacc) — oOmiel XUMHH.

CTpyKTypupOBaHHE Kypca OPraHMYECKOM XUMHUHU ONpENEeseTCs UIEsIMU
TEOpUH pa3BHUBAlOLIEro o0yueHus: DiabkoHrHa U B. B. JlaBbI10Ba U CTaBUT LENbIO
pa3BUTHE Yy4YallUXCAd HENPOPMIbHBIX IO OTHOIIEHWI0O K XHWMHU KJIACCOB
cpeacTBaMu yueOHoOUW AuciuIuinHbl. [lo3ToMy BHauajge paccMaTpUBAIOTCS KpaTKue
TEOPETUUYECKUE CBEACHHMSI O CTPOCHHM, Kilaccupukamuu ©  crocodax

dbopMupOBaHUS Ha3BaHUH OPraHUYECKHX COCIMHEHUH, 00 O0COOCHHOCTSX
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MPOTEKAHUSI OPraHUYECKUX PEAKIHUA B CPaBHEHHHM C HM3yYEHHBIMHM B OCHOBHOM
IIKOJIE TUIAMU XMMHUYECKHUX PEaKUUi C y4acTHEM HEOpPraHMYeCcKuX BemecTtB. Ha
Ha4aJIbHOM JTalleé pPAacKpPbhIBAIOTCS MPUYUHBI MHOTr000pa3vs OpraHUYeCKUX
COCIMHEHUM.

[anee paccmarpuBaroTCsl OCHOBHBIE KJIACCHI OPraHUYECKUX COCOUHEHUN —
YIJIEBOJIOPOJIOB (QJIKAHOB, aJIKEHOB, IMEHOB, aJKMHOB, aPEHOB) U MX MPUPOIHBIX
VUCTOYHUKOB (MPUPOAHOTO Tra3a, HEMTHU W KaMEHHOIO YIIs). DTO MO3BOJISAET
3aKpENUTh OCHOBHBIC MOJIOKEHHSI TEOPUU XMMHYECKOTO CTPOEHUS OPTraHUYECKHUX
coenuHenu A. M. bytneposa.

3areM CBEIECHUS O 3aBUCUMOCTU CBOWMCTB OPraHUYECKUX COCIUHEHHI OT UX
CTPOCHHSI PA3BUBAIOTCSA MPU PACCMOTPEHHHM KJIACCOB KHUCIOPOICOAEPKAILIMX
COeIMHEHUN (CIUPTOB, (eHoNa, albJIECTUIO0B, KapOOHOBBIX KHUCJOT, CIOXKHBIX
7GUpOB, KUPOB U YIJICBOJOB) W a30TCOMAEPKAIIUX OPTraHUUYECKUX COCIUHEHUU
(aMUHOB, aMHMHOKHUCIIOT, OEJIKOB U HYKJICUHOBBIX KHUCJIOT).

Wnero uenenonaranvs, T. €. OTBETa HA BOMPOC O POJIU OPTaHUYECKON XUMUHU
B JKA3HU COBPEMEHHOTO0 OOLIECTBA, peaau3yeT 3aKIIoYuTEeNbHAas IJ1aBa Kypca
«Opranuyeckas XUMHs U 0011ecTBO». B Heil oOyyaromuecs: 3HaKOMATCSI ¢ TAKUMU
BOXHBIMH B TMPAKTUUYECKOM U OHOJIOTMUYECKOM OTHOIICHUU BEIIECTBAMH U
MaTepuajgaMy, Kak IJIacCTMacChl M BOJIOKHA, (PEPMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKKE C JOCTUKCHUSIMU OMOTEXHOJIOTHH.

WUnen Teopum pa3BUBAIOIIET0 OOy4YeHHUs TOJOXKEHBI M B OCHOBY Kypca
oOmel XuMuM. Y CTapUIEKIaCCHUKOB (hOPMHUPYETCS LIEJIOCTHOE MPEICTABICHUE O
XUMHUUYECKON HayKe U XMMHYECKOM MPOU3BOJICTBE, a TAKKE O €AUHON €CTECTBEHHO-
HAayyHOW KapTUHE MHpA, B KOTOPOM XMMHUYECKass KapTHHA MHpa SBISIETCS €6
HEOTBHEMIIEMOM YaCThIO.

B kypce oOmeli xuMuM BHa4aje ydalluecss 3HAKOMSTCS IOCICIHUMHU
JOCTIKEHUSIMU B OOJIACTM M3Yy4E€HHUs aToMa, Y3HAIOT O COBPEMEHHBIX METoaax
MO3HAHUS CTPOEHHUS aToMa, YIIYOJSIOT M PACIIUPSIOT 3HAHUS, TMOJYYCHHBIC B
Kypc€ OCHOBHOM IIKOJbI, O CTPOCHHMM aroMa M BEHIECTBA HA OCHOBE

[lepuonnueckoro 3akoHa u llepuonuueckoit cucremsr [[. M. MenneneeBa, 00
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OOIIMX CBOMCTBAaX KJIacCCOB OPraHMYECKMX W HEOPraHMYECKHX COCTUHEHHM
(KUCIIOT, = OCHOBaHUH, aM(OTEPHBIX COECOUHEHHI) B  CBETE  TEOPHUH
JIIEKTPOJIMTUYECKON TUCCOLUALUU U IIPOTOHHOU Teopuu. [lanee paccmarpuBaeTcs
KJIACCU(PUKAIUS XUMUYECKUX pEaKUUid B OPraHUYECKOW U HEOPraHu4YeCKOn
XUMHUHU. 3aBeplIacT KypC 3HAKOMCTBO CTapLICKIACCHUKOB C IEPCIEKTHBaAMU
pPa3BUTHS XUMUYECKOM HAyKH M XUMHUYECKOIO IPOM3BOACTBA, C MpodOIeMaMu
OXpaHbl OKPYKAIOIIEW Cpenbl OT XWMHYECKOTO 3arpsA3HEHUS W IyTAMH HX

PCIICHUA.

Conepxanne kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopusa cmpoenua opzanuueckux coeounenuii A. M. bymaepoea.
IlIpeomem opzanuueckoit xumuu. Opeanuieckue gewjecmea. NpUpooHule,
uckyccmeeHntvle u cunmemuyeckue. OcobeHnocmu cocmasa u cmpoeHus.
opeanuyeckux eewjecms. Bumanuzm u ezo kpax. Ilonamue 06
V211e6000p00aXx.
OcHoBHbBIE TOJIOKEHUSI TEOPHUH XMMHUYECKOro cTtpoeHusi bBytiepona.
BanentHocts. CTpykTypHble (QOpMYJbI — TMOJIHBIE W COKpAIIEHHBIC.
[Ipocthie (OonMHAapHBIE) W KpaTHbIE (ABOMHBIE W TPOMHBIE) CBA3U.
N3omepsl 1 n3oMepus. BzauMHoOe BIUsSHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.  Hexotoppie  oOmme  XUMHYECKHE  CBOMCTBA
OpraHMYEeCKUX BEIIECTB: HMX TOPEHHE, IUIABICHHE U OOyIIMBaHUE.
Mogenu (mapocTepkHEBble U OOBEMHBIC) MOJEKYJ OPraHUYECKHUX
COCIMHEHUN pa3HbIX KiaccoB. OnpenesieHHe -HIEMEHTHOIO COCTaBa
OPTraHUYECKNUX COCTMHEHUM.
Jlabopamopnvie onvimoel. VI3TOTOBJIEHHE MONEJIEH OpPraHUYECKUX
COCITMHEHUM.
Yi1eBo0pPOabI M UX MPUPOAHBIE HCTOYHUKH
IlpeneabHbie yrneBomopoabl. AJikanbl. Onpenenenue. [omonoruueckuil psn
aNKaHOB W ero obmas ¢opmyna. CTpyKTypHass W30MEpHsl YIIIEPOIHON IIEMu.

Pangukansl. Homenkiiarypa ankaHoB. XMMHUYECKUE CBOWCTBA aJIKAHOB: T'OPEHHUE,
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peakiuu 3aMelleHusl (TaJIoTeHUPOBAHUE), PEAKIIUS PA3JIOKEHUSI METaHa, PeaKIus
JETUAPUPOBAHMS ITAHA.

HenpenenbHble yriieBoaopoabl. AJIKeHbl. OJTUJICH. [OMoJIOrMYecKuil psn
ankeHoB. Homenknarypa. CtpykTypHas uzomepus. [IpoMeblluieHHOE MOMydYeHUe
aJKEHOB: KPEKUHI U JETMAPHUPOBAHME aJKaHOB. Peakuus neruaparanyy 3TaHOJIA,
KaKk Ja0opaTopHBIA Croco0 TOMydeHUs OJTWICHA. Peaknuu TpuCcOeIuHEHUS:
rUApaTalus, THAPOraJOr€HUPOBAHWE, TaJOTCHUPOBAHHUE,  IOJUMEpPHU3ALUU.
[IpaBmiio MapkoBHUKOBA. OKHUCIEHHE alKeHOB. KadeCTBEHHbIE pEakUuU Ha
HENPENCIIbHBIE YTIIEBOAOPOBI.

Aakanuensl. Kayuykn. Homenknarypa. ConpspkéHHbie nuensl. byraauwen-1,3,
m3onpeH. Peakuus JlebeneBa. Peakuuu mpucoenvHeHus aikaaueHoB. Kayuyku:
HaTypalibHbI, CUHTETHYECKUEe (OyTaJAueHOBBIN, H30MPEHOBLIN). Bynkanuzanus
Kayuyyka. Pe3una. D00HUT.

Aaxmnbl.  OOmiass  xapakTepucTuka romojiorudeckoro  psga.  CriocoOsl
oOpa30oBaHusl Ha3BaHUN AJIKMHOB. XHMMHUYECKHE CBOMCTBA alleTUJICHA: TOpPEHUE,
PEAKIMH TPUCOCTUHEHHUS: TUAPOTAIIOTEHUPOBAHUE, TAIOTCHUPOBAHU €, THIPATALIUS
(peakuust KydepoBa), — ero mojiyueHue M MpUMEHEHHE. BUHUIXJIOpUI U €ro
MOJIMMEPU3ALINS B MOJTUXJIOPBUHMUIL

Apenbl. beH3071, KaKk MPEeACTaBUTENb apOMaTUYECKUX YITIEBOAOPOI0OB. CTpoeHue
€ro MOJIEKYJIbl W CBOMCTBA (PU3MUECKHUE M XUMHUYECKHE CBOWCTBA. TOpPEHUE,
peakuuu 3aMelleHHs] — TaJOoreHHpoBaHHe, HuTpoBaHue. llomydyeHue u
npUMeHeHue OeH3071a.

Ilpuponusbiii ¥ monmyTHbIA ra3bl. CocTaB NpUpoONHOro ra3a. Ero HaxoxnaeHue B
npupoae. IIpeuMymiecTBa NOPUPOJHOTO Ta3a Kak TOIUIMBA. XHUMHUYECKas
nepepaboTKa MPUPOAHOTO Tas3a: KoHBepcus, nuponu3. CHHTE3-Ta3 U €ro
MIPUMEHEHHUE.

[TommyTHBIE Ta3bl, uX cocTtaB. IlepepaboTka MOMyTHOrO raza Ha (pakiuu: Cyxou

ra3, IpornaH-OyTaHOBasi CMECh, Ta30BbIi OCH3MH.
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Hepts u cnocodbl eé mepepadorku. CoctaB Hedtu M €€ mnepepaboTka:
NEPETOHKa, KpeKuHI, pupopmunr. Hedrenpoaykrsl u ux nomnyuenue. [onstue 06
OKTaHOBOM 4ucJe. XUMHUYECKHE CIOCOOBI MOBBINIEHUS KaueCcTBa OCH3MHA.
KaMeHnHnblii yroab M ero mepepadorka. KokcoBaHMe KaMEHHOIO YNNI M €rO
IIPOAYKTBI: KOKCOBBI Tra3, aMMHadHas BOJAa, KAMEHHOYTOJbHAs CMOJIA, KOKC.
["a3uduxaryss KAaMEHHOTO YTJISL.

Jemoncmpayuu. I'opeHNne NPECIbHBIX U HEIIPENEIbHBIX YITIEBOIOPOAOB: METAHA,
JTaHa, aleTWwIeHa. KadeCTBEHHBIE pPEAKUMU Ha HENPEIEIbHBIE YITIEBOJOPOJBIL:
oOecIBEUMBaHUE JTUJICHOM M aleTHJIIEHOM pPAacTBOPOB MEpPMaHTaHaTa Kaiaus Hu
OpomHOIl Boabl. OTHOLIEHHE O€H30/la K 3TUM OKHciauTensaM. Jleruaparanus
sraHona. ['maponu3 kapouna kanpuus. Komnekuun «HedTs n HEedTENnpOIyKTHDY,
«KameHHBII1 yronb ¥ NpoayKThl ero nepepadotkmn», «Kayuyku». Kapra monesnsix
UCKonaeMbIx PO.

Jlabopamopnvie  onvimbl.  OOHapyXeHUWE  MPOAYKTOB  TOPEHUS  CBEUH.
HccenenoBannue CBOMCTB Kay4yKOB.

KucJiiopoa- u azorcoaep:kamme opranHnyecKkue coeAuHeHust

Oanoatomubie cnuprbl. OnpeneneHne. @OyHKIMOHANbHAS T'UAPOKCUIbHAS
rpynna. ['omosiornueckuil psil MpPEnesbHbIX OJHOATOMHBIX cHUPTOB. M3omepus
MOJIOKEHUS (PYHKIIMOHAJIbHOM Tpynibl. BogoponHas cBsi3b. XUMHUECKUE CBOMCTBA
cnupToB. AunpaerugHas rpynna. Peakuus sTtepudukanuu, CIOXHbBIE 3(QUPHL.
[Ipumenenune crimpToB. JlelCTBHE METHUIIOBOTO M 3TUJIOBOIO CIIUPTOB HA OPraHUu3M
YEJI0BEKA.

MHoroaroMHbie CHUPTHI. DTHICHIJIMKOJb, KAK IPEICTABUTEND JIByXaTOMHBIX U
ITIMLEPUH, KaK MPEICTABUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHI, UX CBOWCTBA, MOJy4yeHUE U NpuMeHeHue. llonstue 00
aHTU(pU3ax.

®enoua. CtpoeHue, noxyyeHue, CBOMCTBA U MpuMeHeHne ¢geHosna. KauecTBeHHbIe
peakiuu Ha GeHomn. B3anmHoe BIMsHIE aTOMOB B MOJICKYJe (peHOIIa.

AJdbaernibl 1 KeToHbl. PopManplerua M aneTanbJerull, Kak IPeICTaBUTENH

aNbJIETUIOB, COCTaB UX Moyiekyl. DyHKIUMOHaNbHAs KapOOHWIbHAs TpymIa.



12

KauecTBeHHbIE peakunu Ha anbaeruipl. CBONCTBA, MOMYYEHUE W MPUMEHEHHE
dbopmanpaernia W aneraimpieruja.  Peakiuu  TMOJUKOHIEHCAMHU IS
dopmanbreruna. [louarue o keToHax Ha MPUMEPE AlETOHA.

KapGoHoBble KHCJIOTBHI. ['OMOJIOTHYECKUN psJ MPEACTbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKHpHbIE KapOOHOBBIE KHCIIOTHl. XHMHUYECKHE CBOMCTBA
kapOOHOBBIX KUCIIOT. [lonydeHnre u npuMeHeHne MypaBbUHON U YKCYCHOM KUCIOT.
Caoxubie 3pupsbl. Kupbl. Peakuus srepudukanmu. Cinoxhbie 3¢upsl. Kupsl, ux
COCTaB U TUJIpOJU3 (KUCIOTHBIN U 1Ie04HOM ). MbLia. ['uapupoBanue sKupos.
YraeBoabl. YrieBoasl. MoHocaxapuapl. [Toko3a kak ampaeruaocnupT. CopOuT.
MonouHokucnoe u crnuproBoe Opokenue. dorocunres. ucaxapunpl. Caxaposa.
[Tonucaxapuapl: Kpaxmal, HEJUII0I03a.

AMuHBI. AMuHOrpynma. AMHHBI TPEIEIbHBIE M apOMaTHYECKHE. AHWIIMH.
[Tonyuenne amuHOB. Peaknusa 3vHMHA. XUMUYECKUE CBOICTBA M NPUMEHEHUE
aMUHOB.

AMMHOKHCJIOTBI. AMHUHOKHCIOTBI, COCTaB WX MOJIEKYJd W CBOMCTBa, Kak
aM(OTEpHBIX OpPraHWYECKUX COeAMHEHWH. [MHIMH, Kak MOpeacTaBUTEIhb
aMHUHOKHCIIOT. [lonydeHnne noJuneTu10B peakuuei noamkorieacannu. [lonstue o
MENTUIHOU CBS3H.

beakn. CrpoeHue Monekyn O€NKOB: TIEpBUYHAs, BTOPUYHAS W TpPETUYHAs
CcTpykTypbl. KadecTBeHHbIe peakiuu Ha O€TKH, MX THUIPOIU3, JCHATypalus U
Oouonorudyeckne PyHKIIUH.

Jemoncmpayuu. 1lonydeHue anbpAeTHIOB OKHUCIEHHUEM cIUpTOoB. KauecTBeHHas
peakiysi Ha MHOTOAaTOMHBIE CITUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (heHOJIa B BOJIE
OT Temmeparypsl. B3aumoseiictBue ¢ OpomHoi Bogor u xyopuaoMm xkeneza(lll),
KaK Ka4eCTBEHHbIE peakuuu Ha ¢eHon. Peakiuu cepeOpsiHOro 3epkaia M Co
CBEXKEIMOIYYEeHHbIM TuapokcuioM Mmenu(ll) mpu HarpeBaHuM, Kak KaueCTBEHHBIC
peakiuu Ha anbaeruapl. OOpasibl MypaBbMHOM, YKCYCHOM, MAJIbMUTHHOBOW WU
CTEapUHOBOM KHUCJIOT U HMX PACTBOPUMOCTH B BOAE. AJBACTHIHBIE CBOICTBA U
CBOMCTBA MHOTOATOMHBIX CITUPTOB IIFOKO3bI B peakiuu ¢ ruapokcuaom memu(ll).

Nnentudukamnus kpaxmana. KauecTBeHHbIE peaKIiuu Ha OCJIKU.



13

Jlabopamopnwie onvimpi. CpaBHEHHE CKOPOCTH MCHApEHHsS BOABI U 3TaHOIIA.
PacTBOpuMOCTE ImuuepuHa B BOJAE. XMMHUYECKUE CBOMCTBA YKCYCHOM KHCIIOTBHI.
Omnpenenenue HENPEAEIbHOCTH PACTUTEIBHOTO Macia. MneHTudukaus kpaxmana
B HEKOTOPBIX MPOAYKTax NUTaHUsA. M3roroBieHHe KpaxMaJbHOIO KieicTepa.
M3roroBneHue Mozened MOJEKYl aMHHOB. M3roToBieHHME MOJENM MOJEKYIIbI
IJIMLUHA.

Ilpaxmuueckasa padoma. VInenTupukanus opraHuueCcKuX COCIUHEHNH.
Oprannyeckasi XumMus 1 001IECTBO

buorexnonorus. Ilepuonel €€ pas3Butusa. Tpu HampaBieHHs OHOTEXHOJIOTHU:
reHHas (UM TeHETUYeCKas) MHKEHEpHs; KJIETOYHasi MHKEHEpHs; Ouojornyeckas
uHxeHepus. leHermuecku  momuduuupoBaHHele  opranusmbl (I'MO) wu
TpaHcreHHas npoaykuus. KinonupoBanue. MiMMoOuin3oBanHble (DEPMEHTHI M HX
IIPUMEHEHUE.

IMosmmepsbl.  Knaccudukanus  nomumepoB.  VICKycCTBEHHBIE — MOJIMMEPBIL:
LEJUTYJIOU, alleTaTHbIN ENTK, BUCKO3a, LETO(aH.

Cunrerndeckue nmoauMepsbl. [lomumepusanus 1 NOIMKOHIEHCALNS, KaK CIIOCOOBI
nojiyueHusi mnonumepoB. CunTeTmueckue kaydyku. Ilomuctupon, TteduoH u
NOJINBUHWIXJIOPUA, Kak IpeAcTaBUTeNd IutactMacc. CHHTETUYECKHE BOJIOKHA:
KalpoH, HAWUJIOH, KEBJIAP, JIABCAH.

Jemoncmpayuu. Komnekunyn KaydyKoB, IUIACTMACC, CUHTETHYECKHUX BOJOKOH M
u3Jenuil u3 HuX. @epMEHTATUBHOE PA3JIOKEHHE IEPOKCH]IA BOAOPOA C TIOMOLIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU WM KapTOoQers.

Jlabopamopnuie onvimpl. O3HAKOMIICHHE C KOJUIEKIHMSIMU KaydyKOB, IJIaCTMAacC U
BOJIOKOH.

Ilpakmuueckas padoma. Pacno3HaBaHuE IJIACTMACC U BOJIOKOH.

Conepxanne kypca. 11 knacc. ba3oBblii ypoBeHb

CrtpoeHue BellecTB
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OcHoBHbIE CcBeleHUs1 0 cTpoeHuM aroma. CTpoeHuE aroma: coCTaB sipa
(HyKJIOHBI) W dJeKTpoHHas oOosouka. Ilonsarue o0 wu3otomax. Ilonarwe o
XAMHUYECKOM 3JIEMEHTE, KAaK COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsiIOM SIpa.
Iepuoguueckasi cucremMa xumMudeckux iemMeHToB [[. . MenaesieeBa B cBere
cBeTe YUYEHHUsI 0 CTpoeHHH atoMa. OU3NUecKuil CMBICT NPUHATON B Tabmuie /.
N. MeHieneeBa CUMBOJIMKHA: TTOPSIKOBOTO HOMEpA 3JIEMEHTA, HOMEpPA MepHoja 1
HoMepa rpynnbl. [loHsTHE O BaJeHTHBIX AMEKTpoHax. OToOpakeHHe CTPOEHUs
AIIEKTPOHHBIX ~ O0OJIOYEK AaTOMOB XHMMHYECKHUX DJIEMEHTOB C  IOMOIIbIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpadUIECKUX (HOPMYIL.

OOBbsCHEHHE 3aKOHOMEPHOCTEW HM3MEHEHHUs CBOMCTB AJIEMEHTOB B IEPUOJAX U
rpynnax MnepuoM4eCKOM CUCTEMBI, KAK CJIEACTBHE HUX JJIEKTPOHHOIO CTPOCHHS.
DIEKTPOHHBIE CEMENCTBA XUMUYECKUX AJIEMEHTOB.

CpaBHenune Ilepnogu4eckoro 3aKOHa M TEOPHMHM XMMHUYECKOI0 CTPOCHHMSI Ha
¢uiocodceroii 0OCHOBe: TPEANOCHUIKM OTKpbITUA llepuogmyeckoro 3akoHa H
TEOPUH XUMHUYECKOTO CTPOCHHUS OPTaHUYECKUX COCIMHEHUW; POJIb JIMYHOCTH B
WCTOPUHA XUMHH; 3HAYCHUE NMPAKTUKU B CTAHOBICHUU W PAa3BUTUU XUMHUYECKUX
TEOPUH.

HonHass xuMUYecKasi CBSI3b M HOHHBbIE KPUCTAJLINYEeCKHe pelnéTku. KatnoHsl
Y aHWOHBI: MX 3apsAlbl U Kiaccu(UKalUs MO COCTAaBy Ha MPOCTHIE M CJIOXKHBIEC.
IIpencraBurenmu. [Tonarue 00 WOHHOW XHUMHYECKOM CBs3M. HoHHas
KpUCTAJUTMYECKasi pemérka U (U3MYEeCKUe CBOWCTBA BEIIECTB, OOYCIIOBJICHHbBIC
3THUM CTPOEHHUEM.

KoBanenTHass  xuMuYeckasi CBfI3b. ATOMHBIE M MOJICKYJISIPHbIE
KPUCTAINYECKHE PelIéTKHU. [lonsaTHE 0 KOBAJIEHTHOMN CBSI3H.
DIIEKTPOOTPULIATEIIBHOCTh, HEMOJSIpHAs MW TOJSpHAs KOBAJICHTHBIE — CBS3H.
KpatHOCTh KOBajeHTHOM CBsi3M. MexaHu3mbl 00pa30BaHUs KOBAJICHTHBIX CBS3CH:
OOMEHHBI M JOHOPHO- aKUENTOPHBIA. [loMIpHOCTE MONIEKYINBI, Kak CIEACTBUE
MOJISIPHOCTHU CBSA3U UM TE€OMETPUU MOJIEKYJbl. Kpucrammyeckne pemeTku ¢ 3TUM
TUIIOM CBSI3U: MOJIEKYJSIDHbIE W aroMHble. (DU3WYECKHE CBOMCTBA BELIECTB,

00yCJIOBJICHHBIE TUIIOM KPUCTAJUTMYECKUX PEHIETOK.
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Mera/uinyeckasi ¢Bs3b. [loHATHE O METaNIMYECKOM CBSI3M U METAJUIMYECKUX
KPUCTAJUIMYECKUX pemETKax. PU3NUEeCKHe CBOMCTBA METAUIOB HA OCHOBE HX
KPUCTAJIMYECKOTO CTpoeHus. [IpuMeHeHue MeTayuioB Ha OCHOBE HMX CBOMCTB.
YEpHbIE ¥ LBETHBIC CIUIABHL.

Bonopoanas xumuyeckas CBsi3b. MEXMOJEKYJIApHAs W BHYTPHUMOJICKYJSIpHAs
BOJIOPOJIHBIC CBSI3U. 3HAYEHUE MEKMOJICKYISIPHBIX BOAOPOAHBIX CBSI3€H B MPUPOJIE
Y KU3HU YEJIOBEKA.

HHonumepsl. IlonydyeHne  MNOJMMEPOB  peakUUSIMU  NOJMMEPHU3ALUM U
MOJMKOHJCHCAlUH. BaXHeWIme MpeIcTaBUTENM IUIACTMACC W BOJIOKOH, WX
IIOJIy4YE€HUE, CBOMCTBA U NpuMeHeHue. [IoHsaTHe 0 HeopraHnYecKux MoJIMMepax U
WX MPEACTABUTEIH.

JucnepcHbie cucrembl. [loHsiTue o gucnepcHoi ¢aze U AUCIEPCUOHHOUN cpeje.
ArperatHoe COCTOSHHE pa3mep dacTuil ¢a3bl, KaKk OCHOBa JJIsl KJiIacCHU(pUKAIUU
JUACHEPCHBIX  CHCTEM. OMYJIbCHHM, CYCIIEH3UH, a3p030Jd —  TPYMNIbI
rpyOONMCTIEPCHBIX CHUCTEM, WX TMPEACTAaBUTEIU. 30JM U TeId — TPYIIbI
TOHKOAUCIIEPCHBIX CHUCTEM, HUX TmpeacraBurenu. l[loHsitue o cuHEpe3uce u
KOAryJIsILUH.

Hemoncmpayuu. llepuoguyeckod CHCTEMBI XUMHUYECKHUX 3yeMeHToB [J[. .
MenneneeBa B paznuuHbix hopmax. Mojenb HOHHON KPUCTAJUTMYECKON PEIETKU
Ha MpUMEPE XJIOpUJa Harpus. MuHepanbl ¢ 3TUM TUIOM KPUCTAJUIMYECKOU
PELIETKON: KAJIBIUT, rajuT. MoJeny MOJIEKYISIpHOU KPUCTAJUIMYECKOW PEIIETKHA Ha
MPUMEPE «CYXOTO JIbJIa» WM MOJA M aTOMHOM KPUCTANINYECKOM PEETKH Ha
nmpuMepe anmasa, rpaduta win kBapua. Monens MossipHOro 00bEMa raza. Mojenu
KPUCTAJUIMUYECKUX PEHMIETOK HEKOTOphIX MeTauioB. Kosnekiuu  00pas3iioB
Pa3IMYHBIX IUCIEPCHBIX cUCTEM. CHHEPE3NC U KOATYJISLIUSL.

Jlabopamopnvie  onvimbl.  KOHCTpyupoBaHHME  MOJEIM  METALUIMYECKOU
XUMHUYECKOW cBsi3u. lloilydeHue KOJUIOMAHOTO pacTBOpa KypUHOIO Oelika,
HCCIIEIOBAHUE €r0 CBOWCTB C IMOMOIIBIO JIa3€pHOM YKAa3KM M MPOBEAECHUE €r0

neHarypanuu. [lomyueHue sMynbCcHM PAacTUTENBHOIO Macia W HaOnofeHue 3a e€
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paccinoenueM. [lonydyeHne CycreH3uu «M3BECTKOBOTO MOJIOKa» M HaOIroneHue 3a
e€ ceIuMeHTaleH.

XUMHYeCKHEe peaKkuuu

Kinaccupukanuss XUMHYECKHMX peakuuu. AIIOTpONM3alus W H30Mepu3anus,
KaK peakiuu 0e3 M3MEHEHHUsl COCTaBa BEIIECTB. AJUIOTPONUS M €€ NPUUYUHBL.
Knaccudukamus peakuuii Mo pa3IU4YHBIM OCHOBAaHUSIM: MO YHCIYy U COCTaBy
pEareHTOB W NPOAYKTOB, 1O (ha3e, MO MCIHOIb30BAHMIO KaTaau3aTopa WIH
(depmenTa, no TerioBoMy 3 dexty. TepmoxumMudyeckne ypaBHEHUS pEAKIIH.
Cxopocth xuMuyeckux peakuuii. DakTopbl, OT KOTOPBIX 3aBUCHT CKOpPOCTH
XUMUYECKUX PEAKIUM: NPUPOLA PEArnupyrolUX BEIIECTB, TEMIIEPATypa, IJIOMIAIb
UX COINPUKOCHOBEHHUS PEATHPYIOIINX BEUIECTB, MX KOHIIEHTpauus, IPUCYTCTBUE
karanuzaropa. llonarne o karanuze. @DepMeHTb, Kak OHOJIOrMYECKUE
KaTanu3aropbl. UHrMOUTOPBI, KaK «@HTOHUMBDY KaTaJIn3aTOPOB U UX 3HAYEHUE.
XuMHnyeckoe paBHOBecMe M cnoco0bl ero cmemenusa. Kiaccudpukanus
XMMHUYECKHX pEeakUui Mo MpU3HaKy UX HampaBieHus. [loHstue o0 oOpaTUMBbIX
peakumsx W XxumudeckoM paBHoBecuu. I[Ipunnun Jle-Illarense u  cmocoObl
CMENIEHUS] XUMUYECKOTo paBHOBecHs. OO0Iasi XapakTepUCTHUKA PEaKIMil CHHTE30B
ammMuaka u okcuna cepbi(V1) 1 paccMoTpeHUe YCIIOBHIA CMEIICHHS UX PAaBHOBECHSI
Ha MTPOU3BOJCTBE.

I'mapoaus. OOpaTuMbiii U HEOOpaTUMbBIA TUIPONIU3BL. [HApPOIU3 coliel U ero
TUIbl. [UIpOIN3 OpraHNYeCKUX COEIMHEHHH B JKMBBIX OPraHW3MOB, KAK OCHOBA
oOMeHa BemecTB. llonsitue 00 sHepreTMueckoM OOMEHE B KIETKE U pOJIU
TUIPOJIN3a B HEM.

OKHCINTETBLHO-BOCCTAHOBUTEIbHBbIC peakuuu. CTENeHb OKUCICHHS W €€
omnpeziesieHne 1Mo (QopMyiaaM OpraHMYECKUX M HEOPraHMYECKUX BEILECTB.
OneMeHThl M BEIIECTBA, KaK OKUCIUTENIM M BoccTaHoBuTend. [loHATtne o
MPOIECCAX OKHUCIIEHUS U BOCCTAHOBIICHUS. COCTaBI€HUE YPABHEHU XUMHYECKHUX
peakiuii Ha OCHOBE 3JIEKTPOHHOTO OalaHca.

JJIEKTPOJIN3 PACIVIAaBOB M PACTBOPOB JJIEKTPOJMTOB. XapaKTEPUCTHKA

QJICKTPOJIN3a, KaK OKHCIHUTCIIbHO-BOCCTAHOBUTCIILHOI'O IIpOoIEcca. OcobeHHOCTH
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ANEKTPOIN3a, MPOTEKAIOIIET0 B pPacTBOpax ANEKTpoauToB. I[IpakTuueckoe
MPUMEHEHUE DJJIEKTPOJM3a: TOJYyYEHHWE TaJOre€HOB, BOAOPOAA, KHUCIOpPOAA,
HIEJIOYHBIX METAJUIOB U HIEJI0YEH, & TAKXKE AIFOMUHUS JICKTPOJIU30M PACILIIABOB U
pacTBOPOB COCAMHEHUW OTUX JJIEMEHTOB. [loHsATHE O TanbBaHOIUIACTHKE,
raJIbBAHOCTETUU, PAaQUHUPOBAHUY 1IBETHBIX METAIIOB.

Jemoncmpayuu. PacTBOpeHHE CEPHOM KHUCJIOTBI M aMMHUAYHOM CEJIUTPBl U
dbuKcanys TEIUIOBBIX SBICHUHN JUIsl 3THX IMpolleccoB. B3auMonelcTBusi pacTBOPOB
COJIIHOM, CEPHOM M YKCYCHOM KHCJIOT OJJMHAKOBOW KOHIIEHTPAMU C OJJMHAKOBBIMU
KycOukaMu (TpaHyjlaMH) IIMHKA U B3aUMOJICCTBHE OJJMHAKOBBIX KYCOUYKOB Pa3HBIX
METaJUIOB (MarHus, IMHKA, JKeje3a) C PAaCTBOPOM COJISTHOM KHCJIOTHI, KaK MpUMEp
3aBUCHUMOCTH CKOPOCTH XHUMHUUYECKUX pEakluil OT TPUPOALI  BEIIECTB.
B3auMmonelicTBre pacTBOpPOB THOCYNb(aTa HATPUsI KOHIIEHTPALMU U TEMIIEPATyPhbl
C PpacTBOPOM CEpHOW  KHUCHOTBL. MOAEIUpPOBaHUE  «KUISIIIETO  CIOS.
Hcnonp30BaHuEe HEOPTAaHUYECKUX KaTaau3aTopoB (CoJiei kenes3a, Hou/Ia Kaaus) u
MPUPOIHBIX OOBEKTOB, COAEpXKAIIMX Karajazy (Cblpoe Msico, KapTodenb) s
Pa3JI0KEHUST IEPOKCUJIA BOAOPOAA. B3anuMoaecTBrEe IMHKA C COJITHOM KHCIIOTOMN
HUTpATOM cepedpa, Kak MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakiuii u
peakuun oomeHa. KoHcTpyupoBanue mojenu sJekrponnsépa. BuneodparmeHnt c
MPOMBIIIJIEHHON YCTAHOBKH ISl TIOJIYYEHUS aJIFOMUHUSI.

Jlabopamopnuie onvimour. VumocTtpanusi npaBwia beproisie Ha NpakTUKE —
MPOBEACHNE pEaKIUi ¢ o00pa3oBaHHWEM OcCajka, rada W BOJbL. IeTeporeHHbIN
KaTaJu3 Ha IPUMEPE Pa3I0KEeHUS MEPOKCUIa BOJOPOa B IPUCYTCTBUU JTUOKCUIA
mapranna. CMmemenne paBHoBecus B cucteme Fe®* + 3CNS™ «— Fe(CNS)s.
HcnbiTanne WHAMKATOpAMH CpeAbl PacTBOPOB COJIEW pPa3fIMYHBIX THUIIOB.
OKUCIUTEILHO-BOCCTAHOBUTENIbHASL pEaKIMs M peakiuss oOMeHa Ha mpumepe
B3anMMoOJIeHCcTBUS pacTBOPOB cynabdara meau(ll) c sxkeme3omM U pacTBOPOM IMIETOUH.
Ilpakmuueckan paboma. PemieHWe SKCIEPUMEHTAIBHBIX 3afad IO TEMe
«XHAMHAYECKas PEAKIIUS».

BemiecTBa u X cBOMCTBA
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Mertannpl. ®usznyeckue CBOICTBA METaUIOB, Kak (YHKIUS HUX CTPOCHUS.
JleneHne MeTayioOB Ha TPyNHNbl B TEXHUKE M XUMUUA. XHUMUYECKUE CBOWCTBA
METAJUIOB U ANEKTPOXMMHMUYECKUU psAx HanpspkeHud. [loHsTue o meramnorepmun
(aJIIOMUHOTEPMUU, MATHUETEPMHUHU U JIP.).

HemeraJibl. biaropoansie rasel. Hemerasuiel kak okuciurenu. Hemerannsl kak
BOCCTAHOBHUTENHU. Psam snexTpooTpunarenbHOCTA. HEpTHBIE Wi OIaropomHbie
rasbl.

Kuciorsl Heoprannyeckue u opranmdeckue. KrucioTel ¢ TOUKH 3pEHUST aTOMHO-
MOJIEKYJISIPDHOTO Yy4eHUA. KHCHOTBI C TOUKH 3pEHUS TEOPUU SIICKTPOIUTHUYECKOU
nucconurani. Kuciorsl ¢ TOUKH 3peHHs] TPOTOHHOU Teopuu. O0IIre XUMHUYECKHe
cBoicTBa KucnoT. Kinaccudukanus KUCioT.

OcHoBaHMSI HeOpraHu4eckue M opraHumuyeckue. OCHOBAaHMS C TOUKH 3PEHUSA
aTOMHO-MOJIEKYJSIpHOTO  yueHHsl. (OCHOBaHHS C TOYKM 3pPEHUS TEOpUHU
ANEKTPOIUTHUECKON aucconranu. OCHOBAHUS C TOYKHA 3PEHUS MNPOTOHHOU
teopun. Krnaccudukamnuss ocHOBaHUN. XHMMHYECKHE CBOWMCTBA OPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUM.

Am@oTepHbIe COCTUHEHUS HeOpraHuvyeckKue U OpraHuveckmue.
Heoprannueckne am@orepHble COCIUHEHMS. OKCHUIBI W THUIPOKCHUIBI, — WX
CBOMCTBa M mojydyeHue. AM(OTepHbIE OpPraHUYECKHUE COCIUHEHHS Ha TpuMepe
aMUHOKHUCIOT. [lenTuasl v nentuaHas CBs3b.

Couun. Knaccudukamus coneit. JKEcTkocTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.
[lepexon kapbonHara B rugpokapOooHar u oOpatHo. OOIIMEe XUMHUUYECKUE CBONCTBA
COJIEH.

Jemoncmpayuu. Komnexkuus METAaJIOB. Konnexuus HEMETAJIJIOB.
B3anMopeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeApl0. Bcembimka
TEPMUTHOM cMmecH. Bcmbimka 4€pHOro mopoxa. BpITECHEHHE TaJOT€HOB U3 UX
pacTBOPOB APYTrMMM rajioreHamu. B3anmoneincTtBue nmapoB KOHUEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCJIOTHI M aMMHaka («apiM 0e3 oras»). [lomyuenne ammuaka
Y U3YYCHHUE €r0 CBOMCTB. Pa3nuuHble Ciydyau B3aMMOIEHUCTBHUS PACTBOPOB COJIEU

aJOMUHHUA CO WENoUbl0. [lomydeHue )KECTKOM BOABI U yCTPAHEHUE €€ )KECTKOCTH.
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Jlabopamopnwvie onvimer. llonydyeHue HEpaCTBOPUMOIO THAPOKCHUIA H  €ro
B3aMMOJECHCTBHE C KHUCIOTOW. MccnenoBaHnme KOHLEHTPUPOBAHHBIX PacTBOPOB
COJISTHOW M YKCYCHOM KHCIIOT KameJbHBIM METOJIOM IpPHU UX Pa30aBICHUU BOAOH.
[Tonyuenue amdoTepHOro THUAPOKCHAA U H3ydYeHHE ero cBOWCTB. lIpoBenenue
Ka4ECTBEHHBIX PEAKIUI 110 ONPEIEIICHUIO COCTaBa COJIU.

Ilpakmuueckan paboma. PenmieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«BemecTBa U UX CBOWCTBAY.

Xumusi M COBpeMeHHOe 0011eCTBO

IIpousBoacrBo ammuaka ¥ MeTraHoJsa. [IoHATHE O XMMHUYECKOM TEXHOJIOTHH.
XUMHYECKHUE PpEaKiMi B TIPOU3BOJCTBE amMMuaka W MertaHona. OOmas
KJIaccu(PUKaMOHHAs XapaKTEpPUCTHKA pPEaKIUi CHHTE3a B MPOU3BOACTBE 3THX
IPOAYKTOB. HaydHble IPUHLHAIBI, JEKAIIME B OCHOBE MPOU3BOJACTBA aMMHAKa H
MeTaHosia. CpaBHEHHE 3TUX TPOU3BOACTB.

XuMHYeCKasi I'PAMOTHOCTh KaK KOMIIOHEHT O001Iedl KYJIbTYpPbl 4Yel0BeKa.
MapkupoBka yHaKOBOYHBIX MAaTepUaNiOB, JJIEKTPOHUKU U OBITOBOM TEXHHKH,
HKOJIOTMYHOTO TOBApa, MPOIYKTOB IMTUTAHUS, STUKETOK IO YXOAY 3a OHEHKIOM.
Jemoncmpayuu. Mopens TPOMBIIUIEHHOW YCTAaHOBKHM IIOJMYYEHHS CEPHOU
KUCIIOTHl. Mojienib KOJIOHHBI CHHTE3a amMMmuaka. BumeodparMeHTHl U Clailjibl O
CTEIEHH SKOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopnvle  onvimwpi.  VI3yueHue - MapKUpPOBOK  pPa3jIUYHBIX  BUJOB

IIPOMBIIJICHHBIX W IIPOAOBOJIBCTBCHHEBIX TOBAPOB.
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le/IMepHOG TEMATHYICCKOC IVIAaHUPOBAHUE KypCa 10 xkacca

(1 g B Hememo, Bcero 34 4, u3 HUX 1 9 pe3epBHOE BpeMs)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB

Howmepa
Tema ypoxka OCHOBHOE coAEepKaHUE YPOKA JeATEeTLHOCTH O0yyaromuxcs (Ha
YPOKOB I/
YPOBHE yU€OHBIX JCHCTBHI)
1—2 Tema 1. IllpexmeT opranuveckoii xumuu. Teopusi cTpoeHusi oprannyeckux coequHenuii A. M. bytieposa (2 )

1

[IpeaMeT opraHnYEeCKO XUMHUHU

Opranuyeckue BeIeCTBa: IPUPOJIHEIE,
HCKYCCTBEHHBIC U CHHTETHUECKHUE.
OcobeHHOCTH COCTaBa U CTPOCHUS
OpraHUYeCKUX BelllecTB. Butanusm u
ero kpax. [lonsitue 00 yrieBogopoax.
Jemoncmpayuu. 11naBnenue,
0o0yIIMBaHUE U TOPEHUE OPTraHUYECKUX
BellecTB. Moaenu MoJeKyn
OpraHUYECKUX COCAMHEHUN Pa3HbIX
KJIacCOB (IIapOCTEPKHEBBIC U
00béMHBIC). OTpeaereHne AIEMEHTHOTO

COCTaBa OPraHUYECKUX COEIUHEHUM.

XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
1 CTPOCHHSI OPTAaHMYECKUX BEIIIECTB.
Knaccuduimpoats 1X Ha OCHOBE
MIPOUCXOXKJICHUS U TIepepabOTKH.
ApPryMeHTHPOBATh HECOCTOSATEIHLHOCTh
BUTAJIM3MA.

Onpenensats OTIUIUTEIILHBIE

0COOEHHOCTH YTJIEBOJOPOIOB.
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[Toptpetsl A. M. Bytneposa,
. 4. bepuenuyca, ®@. Bénepa

2 OcHoBHbIE 1OJ0keHUS Teopur | OCHOBHBIE TTOJIOKEHUS TEOPUU Dopmynuposams OCHOBHBIE MOJOXKEHUS
XUMHUYECKOTO CTPOCHHUS XUMHUYECKOTO CTPOCHHUS TEOPUU XUMUYECKOTO CTPOCHUS
A. M. bytiepoBa A. M. bytnepoBa. BajieHTHOCT®. A. M. bytnepoga.
CrpykrypHbI€ POPMYIIBI — MOJHBIE U Paznuyars NOHATUS «BaJIGHTHOCTHY U
cokpaiiénubie. [IpocTeie (OquHAPHBIE) U | «CTETIEHb OKUCIICHUS.
KpaTHbIe (ABOMHBIC U TpOWHBIE) CBsi3U. | COCTaBIATh MOJIEKYJIIPHBIE U
N3omepsl 1 n3omepus. Bzaumuoe CTPYKTYpHbIE (DOPMYJIBI.
BJIMSIHHE aTOMOB B MOJIEKYJIE. KnaccuduimpoBaTh KOBaJIGHTHBIE CBS3H
Llemoncmpayuu. IlopTpeTsl 10 KPaTHOCTH.
A. M. bytnieposa, O. ®pankiania, OOBCHATH SIBJICHUE U30MEPUU U
@. A. Kekyre. B3aUMHOE BIINSTHUE aTOMOB B MOJIEKYJIE
JlabopamopHvie onvimsi. U3roTOBICHUE
MOZENEN OPTAaHUYECKUX COCTMHEHUM
3—14 Tema 2. YriieBoaopoabl M X NPUPOAHbIe HCTOYHUKH (12 4.)
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3—4

AJIKaHbI

T'omoniornuecknii psii ajlKaHOB M €T0
oO1as dbopmyna. CrpykrypHas
u30MepHs yriepoaHon nenu. Paaukans.
Homenknarypa ankaHoB. XUMHUYECKHE
CBOMCTBA aJIKaHOB: TOPEHHUE, PEaAKINU
3aMeIIeHUS (rasoreHUpOBaHUE),
peakmus pasIoKEHUS METaHa, PeaKIlus
JETUIPUPOBAHUSI ITAHA.
Jlemoncmpayuu. I'opeHne ankaHoB U3
pe3epByapa ra3zoBOil 3aKUTAJIKH.
OTHolIeHHe aikaHOB K OpOMHOM BoJIe
pacTBOpy MEpMaHTaHaTa Kajusl.
JlabopamopHvie onvimel. OOHaApYKEHUE

ITPOAYKTOB I'OpCHUA CBCUN

OnpenensaTe NPUHAIIEHKHOCTh
COEIMHEHM K aJIkaHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMs aJIKaHAM MO
MEX1yHapOIHON HOMEHKJIaType.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MMPEACTABUTENEH aKaHOB.
HabmronaTh XuMu4ecKkuii SKCIEPUMEHT C
(UKCHpOBATh €0 PE3yabTaThl.
Pa3nnuare NOHATUS «TOMOJIOD» U

«HA30MEP»
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AJIKEHBI

OtusneH. [ oMonornyeckuil psj aakeHOB.

Homenxknarypa. CtpykrypHas
uzomepusi. [IpomblilieHHOE MOTyYeHUe
AJIKEHOB: KPEKHUHT U JIETUIPUPOBAHUE
ankaHoB. Peakuust neruaparanuu
ATaHoJa, KaK JIJabopaTopHbIi Clocoo
MOJTy4YeHUd dTHieHa. Peakuuun
MPUCOEANHEHNUS: THIpaTalns,
TUPOrajJoTeHUPOBAHMUE,
rajoreHUpOBaHUE, TOTUMEPHU3AIUY.
[IpaBuno MapkoBHHKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakIuy Ha
HETpEAENbHbIE YITIEBOAOPOIBI.
Jlemoncmpayuu. I'opeHue 3TuieHa.
KauecTBeHHbIE peakuy Ha JBOWHYIO
CBSI3b: 00€CIIBEUMBAHUE ITUIICHOM
pPacTBOPOB MEpMaHraHarTa Kajius u

OpOMHOM BOJBI.

OnpenensaTe NPUHAIIEHKHOCTh
COEIMHEHM K aJIKeHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMsI AJIKEHAM I10
MEX1yHapOIHON HOMEHKIJIaType.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MPEACTABUTENEH aIKEHOB.
HabmronaTh XuMu4ecKkuii SKCIEPUMEHT C
(UKCHpPOBaTh €ro pe3yJabTaThl
Pa3nnuare NOHATUS «TOMOJIOT» U

«KHU30MCEP» TJIAA AJIKCHOB
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Ankanuensl. Kayayku

Homenknarypa. ConpsbkEHHbIE JTUCHBI.

byraauen-1,3, M30MPEH. Peakiusa
Jlebenera. Peakiuu MpuUCOCTUHEHUS
ankaaueHoB. Kayuyku: HarypaiabHBIN,
CUHTETHYECKHE (OyTagueHOBBIH,
M3O0MPEHOBBIN). Bynkanuzamus kayuyka.
Pe3una. D00HHUT.

Jlemoncmpayuu. Komnekuus
«Kayuykn».

JlabopamopHwie onvimsi. UccnenoBanue

CBOMCTB Kay4yKOB

OnpenensaTe NPUHAIIEHKHOCTh
COEIMHEHMH K aJIkaJJieHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMsI AJIKEUEHAM 10
MEX1yHapOIHON HOMEHKIJIaType.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUINX MPEACTABUTEIECH
aJIKaJMECHOB.

Oco3HaBaTh 3HAYMMOCTb POJIH
OTE€YECTBEHHOT'O YUYEHOTO B MOJYyYEHUN
MEPBOr0 CHHTETUYECKOTO KaydyKa.
YcranaBnuBaTh 3aBUCUMOCTb MEXKY
CTPOECHHEM M CBOKCTBAMH ITOJIMMEPOB

Ha IpUMEpE KayuyKa, pe3uHbI U 500HUTA

AJKVAHBI

Ob6mas XapaKTepUCTUKa

romosiornueckoro  psaga.  CriocoObl

o0pa3oBaHuUs Ha3BaHUU AJIKUHOB.

XUMHUYECKHE  CBOMCTBA  alleTHJICHA:

Tr'OpCHUC, pCaKkunun IMPUCOCANHCHUNA:

OnpenensaTs NIPUHAMNIECKHOCTD
COCAVMHEHUN K aJJKWHAM Ha OCHOBE
aHaJM3a COCTaBa UX MOJIEKYJI.
JlaBaTh Ha3BaHUS AJIKUHAM 10

MEXKIYHApPOIHOW HOMEHKJIATypE.
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TUAPOTAIOT€HUPOBAHUE,
rajoreHUpOBaHUE, TUAPATALNS
(peakmust KydyepoBa), — ero moiiyueHue
U TpuMeHeHue. Bunwixnopua u ero
MOJIMMEPU3ALINS B MTOJIMXITIOPBUHUIL.
Jlemoncmpayuu. 1lonyuenue anetuneHa
peakuuen ruponan3a Kapounaa KaibLysl.
I'openue anerunena. KauectseHHbIe
peaKuuy Ha TPOMHYIO CBSI3b:
o0eclBEYNBaHNE AlIETHIICHOM
pPacTBOPOB MEpMaHTaHaTa KaJus U

OpOMHOM BOJBI.

XapakTepru30BaTh COCTaB, CBOMCTBA U
IPUMEHEHUE alleTUJICHA.

YcranaBnuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEKY COCTAaBOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBaMU U
PUMEHEHUEM allETUIICHA.

HaGmronats XUMHYECKUI SKCIEPUMEHT C
(uKCHUPOBaThH €0 PE3YIIBTATHI

Pa3znuuaTte NOHATHS «TOMOJIOT» U

«HU30MCP» AJI AJIKUWHOB

ApeHbl

bensou, KakK MPEICTABUTEIIb

apOMaTHIECKUX YTIIEBOJIOPOJIOB.
CrpoeHne €ero MOJEKyJAbl U CBOWMCTBA
bu3nUecKue W XMUMHYECKHE CBOMWCTBA:

TOpEHHE, peakIuu 3aMelleHus —

raJIOrCHUpPOBAHUC, HHUTPOBAHHC.

XapakTepru30oBaTh COCTaB, CBOMCTBA U
pUMeHeHue OeH3071a.

YcTanaBnuBaTh NPUYNHHO-
CJIEZICTBEHHYIO CBSI3b MEK/Y COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U

MpUMEHEHUEM OCH3071a.
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[Tomyuenue u npuMeHeHHe OGEH307Ia.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OcH30J1a ¢ TOMOIIBIO OBITOBOTO

pactBoputens «CoabBEHT

HaGronats XUMHYECKUI SKCIEPUMEHT C

(bUKCUpPOBATh €0 PE3yabTaThl

10

[IpupoaHbIN U NONYTHBIN Ta3bl

CocraB  mpupogHoro  rasza.  Ero
HaxoxJeHue B npupoae. [Ipenmyiiecrna
NPUPOAHOTO  Tra3a  KaKk  TOIUIMBA.
XuMuueckasi nepepadoTka MPUPOTHOTO
rasza: KoHBepcus, nuponn3. CunTes3-ra3 u
€ro NpUMEHEHHUE.

[TomyTHbIE

rassl, 1504 COCTaB.

IlepepaboTka mMOMyTHOTO Traza Ha
dbpakuu: Cyxou ras, mpomnaH-OyTaHoBas
CMECh, Ta30BBIM OCH3HH.
Jlemoncmpayuu. Kapra nosie3HbIx

UCKOMaeMbIX PO

XapakTepu3oBaTh COCTaB U OCHOBHbBIE
HaIpaBJICHUs epepadOTKU U
MCITIOJIb30BAHUS IPUPOJIHOTO Ia3a.
CpaBHUBaTh Hax0XXJECHUE B IPUPOJIE U
COCTaB MPUPOIHOTO U MOy THBIX Ta30B.
XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHU EPepadOTKH U

HCIIOJIb30BaHM: ITOITYTHOI'O Ira3a

11

Hedtb 1 ciocobOwl e

nepepadoTKu

CocrtaB HedTH U e nepepadboTka:
NePETOHKa, KPEKUHT, pU()OPMUHT.

HedrenpoaykTsl 1 ux mnoyiydeHue.

XapaKTepru30BaTh COCTaB U OCHOBHbBIC
HaIpaBJICHUs IepepaboTKH HEDTH.

Paznmuuats HedTsHBIE Ppakiuy U
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IToHnsTre 00 OKTAHOBOM YHCIIC.
XHUMHUYECKHUE CITOCOOBI IMMOBBIIICHUS
KauecTBa OCH3MHA.

Hemoncmpayuu. Konnexnusa «Hedts n
HePTEIPOIYKThI», BUACOPPATrMEHTHI U
cnaiinbl «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOITaeMbIx PD

OITMCHIBAaTh 00JIACTH UX IPUMCHCHUA.
Oco3HaBarh HCO6XOI[I/IMOCTI>
XUMHUYECKHX CIIOCOOOB MOBBIIICHUS

KadecTBa OCH3MHA

12 KameHHb1# yroinb u ero KokcoBaHue KamMeHHOro ymid U €ro | XapakTepHu30BaTb OCHOBHBIE IIPOIYKTHI
nepepaboTka MPOAYKThI: KOKCOBBIA Ta3, aMMHadHas | KOKCOXMMHYECKOTO MTPOU3BOJICTRA.

BOJIa, KaMEHHOYTOJbHasi CMoJa, KOKC. | OmuchIBaTh 0071aCTU NPUMEHEHUS
[Ma3udukanmss KaMeHHOTO YIJIS. KOKCOBOTO T'a3a, aMMHUAYHOM BOJbI,
Jlemoncmpayuu. Komnexkuus KaMEHHOYTOJIbHOUW CMOJIbI, KOKCA.
«KameHHBIN yrojib U TPOAYKTHI €T0 Oco3HaBaTh HEOOXOIMMOCTh
nepepadoTku». BuaeodparmenTsl u ra3u(ukanuu KaMEHHOTO YIS, KaKk
cnanael «Kokcoxummueckoe aNbTEPHATUBBI IPUPOIHOMY Ta3y.
IPOU3BOJICTBO

13 IToBTOpeHue u 06001IeHNE TecTupoBanue, perieHue 3aaa4d u BBINOTHATH TECTHI, peliaTh 3a1a4u U

YIPaXHEHNUH 110 TEME

YHPAKHCHUA 110 TCMC.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX
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JIOCTUKEHHU B YCBOCHUU TEMBI.
KoppektupoBarh cBOU 3HaHUS B

COOTBCTCTBHHU C INNIAHUPYCMbIM

PE3yJIETaTOM
14 KontponpHas padora Ne 1 «Teopust ctpoeHus oprannueckux coequHennii A.M. BytiepoBa. YreBonoponbn»
15—28 Tema 3. Kucjiopoa- u a3orcoaep:kainiue opranndeckue coeaunenus (14 )
15—16 OnHOaTOMHBIE CITUPTHI O yHKIMOHAIbHAS rUApOKCWIbHAA | Ha3piBaTh CIMPTHI O MEKTYHAPOIHOM
rpyIma. I'omonornueckunii psL | HOMEHKJIATYypE.

IPEACIbHBIX OJHOATOMHBIX  CIUPTOB.
Nzomepus TTOJIOKEHUS
dbyHKIIMOHANBHOU Tpymmbl. Bomoponnas

CBA3b. XMMHUYECKUE CBOWCTBA CIIUPTOB.

Anbreruanas rpymna. Peakuus
STepuPUKALUA,  CIOXKHBIE  IUPBHL
[Ipumenenue CIIUPTOB. [elicTBue

METHUJIOBOTO W 3TUJIOBOTO CIIUPTOB Ha
OpTraHu3M YeJI0BEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbACTHUI.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOJTYyYEHUS U 00IaCTH
MPUMEHEHUS TTPEIETBHBIX OIHOATOMHBIX
CIIUPTOB.

YcTanaBnuBaTh NPUUUHHO-
CJIEZICTBEHHYIO CBSI3b MEK/y COCTaBOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U
MPUMEHEHNEM METaHOJIa U ATAHOJIA.
HaOmronaTh, caMOCTOSITENBEHO
MIPOBOAUTH M ONMCHIBATh XUMHUYCCKUH

AKCIIEPUMEHT
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Jlabopamophvie onvimsi. CpaBHEHUE

CKOPOCTH HUCIIaPCHUA BOALI U 3TAHOJIA.

17

MHoroaroMHbI€ CIINPTHI

OTUJICHITIMKOIb, KaK IPEICTABUTEIND
JIByXaTOMHBIX U DIMLEPUH, Kak
IIPEICTABUTENIb TPEXATOMHBIX CIIMPTOB.
KauectBenHnas peakuus Ha
MHOTOATOMHBIE CIIMPTHI, UX CBOMCTBA,
noiayyeHue u npumeHenue. [lonstue 06
aHTu(pu3ax.

Llemoncmpayuu. KauecTBeHHas1 peakLys
Ha MHOTOATOMHBIE CIIUPTBHI.

JlabopamopHvie onvimeoi.

PEICTBOpI/IMOCTb IMMALOCprUHA B BOAC

Knaccudumnumposars CiupThI IO UX
aTOMHOCTH.

XapakTepru3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOJTYyYEHUS U 00IaCTH
MPUMEHEHUS MHOTOAaTOMHBIX CITUPTOB.
N nentuduuupoBarh MHOTOATOMHBIE
CIIUPTHI C TIOMOIIBIO Ka9€CTBEHHOMN
PEaKIIMH.

Habnronath, caMOCTOSTENBEHO
MIPOBOAUTH M ONHUCHIBATH XUMHUCCKUH

AKCIIEPUMEHT

18

Ddenon

CrpoeHne, mMONydYeHUE, CBOMCTBA U
npuMeHeHue (Qenona. KadecTBeHHBIC
peakuuu Ha (eHosn. B3aumHoe BiausiHUE
aTOMOB B MOJIeKyJse ¢heHoa.
Jemoncmpayuu. 3aBUCUMOCTh

pacTBOpuUMOCTH (PeHOsIa B BOJIE OT

XapakTepu3oBaTh CTPOEHUE, CBOMCTBA,
CIOCOOBI MOTyYeHUs U 00aCTH
npuMeHeHus heHona.
Nnentudunnponars GeHOI ¢ TOMOUIBIO

Kau€CTBEHHBIX PEAKIIHNH.




30

Temneparypsl. Bzanmonelicteue eHomna
¢ OpOMHOM BOJIOM M XJIOPHIOM

xene3a(lll), kak kauecTBEHHbIC peaKIIUU

Cobmonarh nmpaBuiia 6€30mMacHOTO

oOpaiteHust ¢ peHoIoM

19 AJBIETHIBI U KETOHBI dopmanpaeru M aneTambAerui, Kak | XapaKTepu3oBaTh CTPOEHHUE, CBOMCTBA,
MPE/ICTaBUTENIM AJIbJIETHIOB, COCTAB UX | CMIOCOOBI MOMYYeHUS U 00JIacTu
Moneky. OyHKIIMOHATbHAS npUMeHeHus (opMasbIeruia u
KapOoHWIbHAs rpynmna. KadecTBeHHBIE | alleTambAeruia.
peakuuu Ha anpaeruasl. CoiicTBa, | UneHTHGUIIMPOBATH allbETUIbI C
MOJTy4eHue u NPUMEHEHUE | TIOMOIIBIO KaYeCTBEHHBIX PEAKIINM.
dopmanpaernna u  aneranpiaeruga. | CoOmronaTh mpaBuiia SKOJIOTHYECKU
Peakiuu MOJIMKOHICHCAITNH JUI | TPaMOTHOTO U 6€30MacHOr0 0OpalieHus
dopmanbrernna. [TonsTue o keToHax Ha | ¢ (HOpPMaIBACTHAOM.
pUMepe aleToHa.
Jlemoncmpayuu. Peakiiuu cepeOpsHOTO
3epKaja 1 CO CBEKEMOTyYECHHBIM
ruapokcuom menu(ll) mpu HarpeBanum,
KaK Ka9YeCTBCHHBIE PEaKINH Ha
aJTbICTUIBI

20 Kap6oHOBBIE KHCTTOTHI l'omonoruueckuii  psin ~ TOpenesibHbIX | XapaKTepu30BaTh CTPOEHUE, CBOMCTRA,
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OTHOOCHOBHBIX ~KapOOHOBBIX  KHCIIOT.

}KI/IpHI)IC KHCJIOTHEI. XHUMHYECKHE

CBOMCTBA KapOOHOBBIX KHCJIOT.
[lonyuyeHne U NpUMEHEHNE MYPaBbUHOMN
U YKCYCHOM KHUCJIOT.

Lemoncmpayuu. O6pa3upl MypaBbUHOM,
YKCYCHOM, TaTbMAUTHHOBOU U
CTE€apHUHOBOU KUCIIOT U UX
PacTBOPUMOCTB B BOJIE

JlabopamopHvie onvimel. XUMUYECKUE

CBOMCTBA YKCYCHOW KMCJIOTBI

CIOCOOBI MOJTYyYEHUS U 00IaCTH
MPUMEHEHHUS MyPaBbUHOMN M YKCYCHOM
KHCJIOT.

Paznmuuate oOmiee, ocoOeHHOE U
CIMHUYHOE B CTPOCHUH M CBOMCTBAX
OpPraHWYECKHUX (MypPaBbHHOU U
YKCYCHOW) M HEOPTAaHUIECKUX KUCJIOT.
HaGironath, MpoOBOIUTE, OIMCHIBATH U
(bUKCHpPOBATH PE3yIbTATHI
JIEMOHCTPAIIMOHHOTO U JIA0OPATOPHOTO
XUMHYECKHX IKCTICPUMEHTOB.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U 0€30MacHOTO OOpaIieHus

C KapOOHOBBIMU KHCJIOTAMHU

21

Crnoxubie 3gupsbl. ZKupbl

Peakuust  srepudukanmu.  CroxHbIe
a¢upsl. Kupbl, UX COCTaB U THAPOIIU3
(KUCIIOTHBIM W IIeJIOYHOM). Mblia.
I'mapupoBaHue KUPOB.

Jlemoncmpayuu. Komnekuus: CIOAKHBIX

OnuchIBaTh peakiuu dTepuuKairm Kak
oOpaTuMoii 0OMEHHBIN MPOIIECC MEKITY
KUCJIOTAMH U CITUPTAMM.
XapakTepu3oBaTb CTPOCHHUE, CBOMCTBA,

CHOCOOBI OJYYEHUS U 00JIacTH
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a¢upos. Komneknus sxxupoB. OOpasiibl
TBEPIIOTO U KHUIKOTO MBLIA.
JlabopamopHvie onvimel. OnipeneneHue

HCTIPCACIbHOCTU PACTUTCIIBHOI'O Macjia

IIPUMEHEHUS KUPOB.

YcraHaBnMBaTh 3aBUCUMOCTb MEXKIY
($U3NYECKUMHU CBOMCTBAMHU KHUPOB,
COCTaBOM HUX MOJIEKYJ U
IIPOUCXOXKICHUEM.

Y IIPOU3BOJCTBO TBEPABIX JKUPOB HA
OCHOBE PaCTUTEIBHBIX Macell.
Habmronate, npoBOAUTH, ONMCHIBATh U
(UKCUpOBaTh pe3yJIbTaThl
JIEMOHCTPAIIMOHHOTO U JIa0OpaTOPHOTO

XUMHUUYCCKHUX SKCIICPUMCHTOB

22

VrieBoans!

VYrneBonsl. MoHocaxapuabl. [roko3a
Kak anpaeruaocnupt. Copour.
MOJIOYHOKHUCIIOE ¥ CIUPTOBOE
opoxxenue. Porocuntes. ucaxapupl.
Caxapo3a. [Tonucaxapuasl: kpaxmad,
1EJUTI0NIO03A.

Jlemoncmpayuu. AlbIeTUTHBIE

CBOMCTBA M CBOMCTBAa MHOTOATOMHBIX

OnpenensaTs NPUHAMNICKHOCTD
OPraHUYECKUX COCAUHECHUM K
YIJIEBOJIAM.

Paznuuars MOHO-, TH- ¥ TIOJIMCAXapUIbI
M0 UX CIIOCOOHOCTHU K TUIPOIH3Y.
[TpuBOAUTH IPUMEPHI MPEICTABUTEIEH
KQXJOU TPYIIIIbI YITIEBOJAOB.

Hab6mronars, mpoBOAUTH, OMMMCHIBATH U
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CIIUPTOB TJIFOKO3bI B PEAKITUAX C
ruapoxcugom meau(ll).
Nnentudukamus kpaxmania.
JlabopamopHvie onvimwi. I3roTOBICHUE
KpaxMmaJbHOro Kiienhcrepa.
Nnentudukaius kpaxmaia Kak
KOMITOHEHTA HEKOTOPBIX MTPOIYKTOB

ITUTaHUA

(buKcupoBaTh pPe3yabTATHI
JIEMOHCTPAIIMOHHOTO U J1a0OpaTOPHOIO

XUMHNYCCKHUX SKCIICPUMCHTOB

23

AMUHBI

AmMuHOrpynna. AMUHBI NIpEIEIbHBIE U
apomaruueckue. AHunuH. Ilomydenue
aMUHOB. Peakuust 3uHuHA. XUMHYECKHE
CBOMCTBA U MPUMEHEHHUE AMUHOB.
Lemoncmpayuu. Ioptpet H. H. 3ununa.
Konnekius aHMIMHOBBIX KpaCUTENECH.
JlabopamopHvie onvimwi. I3roTOBICHUE

MOZENEN MOJIEKYJI aMHUHOB

OnpenenaTs NIPUHANICKHOCTD
OpPTraHUYECKOTO COCTMHEHUS K aMUHAM
Ha OCHOBE aHaJIM3a COCTaBa €ro
MOJIEKYII.

XapakTepu3oBaTb CTPOCHHUE, CBOMCTRBA,
CIOCOOBI MOTYyYEHUS U 001aCTH
MPUMEHEHUS aHUJIMHA.
AprymMeEHTUpOBaTh YYBCTBO T'OPJIOCTH 32
JIOCTHXKEHUSI OT€YECTBEHHOM
OPraHUYECKOW XMUMUH.

Cobnronare nmpapuia 6€30mMacHOTO
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O6paI]_ICHI/I$I C aHWJIMHOM U KpAaCUTCIIIMU

Ha ¢TI0 OCHOBC

24 AMMWHOKHCIIOTHI. AMMHOKHCIIOTBI, COCTaB MX MOJIEKYN U | OnpenensTh NPUHAIJIEKHOCTh
CBOICTBA, KakK aM(}OTEPHBIX | OPTAHUYECKOTO COCTMHECHUS K
OpPraHUYeCKUX COCTUHEHHWH. [JMIMH, | aMUHOKHKCIOTaM Ha OCHOBE aHaJn3a
KaKk  TIPEICTaBUTEIb  aMHHOKHCIOT. | COCTaBa UX MOJICKYI.
[lonyuyeHne MOMMNETHOOB peakUMer | XapaKTepu30BaTh CBOMCTBA
MOJIMKOHICHCAIINH. [Tonsitue O | aMHMHOKHCJIOT KaKk aM(OTEPHBIX
METITUIHOMN CBSI3H. COECIMHEHNH.
JlabopamopHvie onvimsi. V3rorosienue | Paznuyars peakiuu MoJMKOHACHCAIIUU
MOJIETT MOJIEKYJIbI TJIUIIMHA Y TIENITUIHBIC CBA3U

25 benku CrtpoeHue MoJieKys OeKOB: MepBUYHAs, | XapaKTepu30BaTh COCTaB, CTPOCHHUE,
BTOPUYHAS U TPETUYHASL CTPYKTYPHI. CTPYKTYpPY ¥ CBOMCTBA OEJIKOB.
KauecTBeHHbIE peakuu Ha OCIIKH, UX NnentudunupoBats OCIKU.
TUAPOIIN3, ICHATYpaIvs U OnuceiBaTh OMOIOTOYECKHE CBOMCTBA
Ouosorndeckue (PyHKIIUH. OEJIKOB Ha OCHOBE MEXITPEIMETHBIX
Jlemoncmpayuu. KayecTBEHHbBIE CBSI3¢M XMMUH M OMOJIOTHHU
peakIuy Ha OeJIKH.

26 [Tpaktuueckast pabora Ne 1. Nnentudukamms opraHugaecKux [IpoBoauTh, HAOIIONATH M OMKUCHIBATH
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Nnentuduxamms

OpPraHUYCCKHUX COCI[I/IHCHHﬁ

COEIMHEHUN

XUMHYCCKUU OKCIICPUMCHT JJIA
IMOATBCPIKACHUA CTPOCHHA U CBOMCTB
Pa3’INYHbIX OPTAHHYCCKUX COQHHHCHHﬁ,
a TaKXKEC UX I/II[CHTI/I(I)I/IKaL[I/II/I C

IIOMOIIBIO KAYCCTBCHHBLIX peaKuHﬁ

27 IToBTOpeHue n 06001IEeHNE TecTupoBaHue, penieHue 3aaa4d u BBINOIHATH TECTHI, pemaTh 3a/1a4u 1
yOpakHEHU 10 TeMe yIOpaXHEHUS 10 TeME.

[IpoBOIUTH OLICHKY COOCTBEHHBIX
JIOCTUXKEHUM B YCBOECHUU TEMBI.
KoppektupoBaTh CBOM 3HAHUS B
COOTBETCTBUH C IIJIAHUPYEMBIM
pe3yJIETaTOM

28 KonTponbras padora Ne2 «Kucmopoa- u a3oTcomeprkaniie OpraHuIeCcKie COSTMHCHUS

29—33 Tema 4. Opranudeckasi xumusi u o6miecTBo (5 1)

29 buorexHomorus PazButune 6uorexunonoruu. Tpu OOBICHSITD, UTO TAKOE OMOTEXHOJIOTHS,

HampaBJICHUS] OMOTEXHOJIOTHH: TeHHAs
(WM TeHeTUYEeCKasi) UHKEHEpHS,
KJIETOUHAs] MHKEHEPHsT; OUOIoTHnYecKas

uHxeHepus. [ enetnuecku

reHHas (WM TeHeTUYecKas) MHKEHepus,
KJIETOYHAsI MHXEHEPUsI, OMOJIOTHYeCKast
WHXXCHEPHsI, KIIOHUPOBAHHUE,

UMMOOMIM30BaHHBIC (DEPMEHTHI.




36

MonuduipoBanubie opranuMel (I'MO)
U TPAHCTE€HHAsl IPOAYKLHS.

KJIOHI/IpOBaHI/Ie. NMMoOuIn30BaHHEIC

XapakTepu3oBarh pojib OUOTEXHOJIOTHUHI
B PEIICHHUH MPOJIOBOJIbCTBEHHON

HpO6J'I€MI>I U COXPAaHCHUU 300POBbA

(epMEeHTHI U UX IPUMEHEHHUE. YeJioBeKa
Jlemoncmpayuu. BuaeodparMeHThI 1
CJIaMIbI 110 OMOTEXHOJIOTHHA U
MMMOOMJIN30BaHHBIM (pepMEHTaM
30 [Tonumepsl Krnaccudukanus noammepos. Knaccupumuposare  monuMepsl 1O
W cKyccTBEHHbBIE TOJIMMEPHI: LEILTYIOU/, | Pa3JIMYHbIM OCHOBAHMSIM.
arneTaTHbIA MENK, BUCKO3a, IeJUT0(aH. Pa3nnuare MCKYCCTBEHHBIE ITOJIMMEPHI,
Llemoncmpayuu. Konmnexuus KJ1accu(puIpoBaTh ux u
nosuMepoB. KommeKIus CHHTETUYECKUX | WIUTIOCTPUPOBATh TPYNIbl  MOJIMMEPOB
NOJIMMEPOB U U3/AEJINI U3 HUX MIPUMEPaAMH.
YcranaBnuBarhb CBSI3U MEXTY
CBOICTBaMHU MOJUMEPOB U 0O0JACTIMU
WX IPUMEHEHHUS
31 CunTeTnuecKue noauMephbl [Tonumepusauss ¥ TNOJMKOHAEHCAIMs, | Paznuyars MOJIMMEPU3ALINIO u
KaK CIOCOOBI TMOJyYEHHUs MOJUMEPOB. | MOJIUKOHICHCAIHIO.

Cunrernueckue kaydyku. llomucrupon,

[IpuBOomUTH MpUMEPHI 3TUX CIOCOOOB
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Te)IOH W TONMMBUHWIXJIOPHUI, Kak
IpeJACTaBUTEIIN TJIacTMAacC.
CuHTEeTMYECKHME  BOJIOKHA:  KaIpoH,
HAWJIOH, KEBJIAP, JTABCAH.
Jlemoncmpayuu. Konnekuus
CUHTETHUYECKUX TOJIMMEPOB: IJIACTMACC

¥ BOJIOKOH U M3JEINN U3 HUX

IMMOJIYUCHHS ITOJIUMCPOB.
OnuceiBaTh CHUHTETUUYECKHE Kay4yKH,
IJ1aCTMAaCChbl 1 BOJIOKHA Ha OCHOBC CBA3HU

CBOMCTBA — IIPUMEHEHHE

32 [TpakTrueckas padora Ne 2 Pacro3naBanue miacTMace U BOJIOKOH [TpoBonuTh, HaAOMIOMATh W OMKCHIBATH
XHUMHYECKHH IKCIICPUMEHT TUTSI
UACHTU(DUKAIMH TJIACTMACC U BOJIOKOH C
MTOMOIIIHIO KAUECTBEHHBIX PEAKIIHA

33 IoBTOpeHue u 0000meHue Kypca. [logBeneHue HTOoroB yueoGHoro roaa.

34 Pe3epBHOE BpeMst
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IIpumepHoe TeMaTH4yecKoe IaHMpPoBaHue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 u B Hemenro, Bcero 34 )

XapakTepuCcTUKa OCHOBHBIX BUJOB

Howmepa
Tema ypoka OcHOBHOE cojiepKaHUe ypOoKa JEeSATEIbHOCTH oOyJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE y4€OHBIX JIEHCTBHI)
1—9 Tema 1. CTpoenue Bemiects (9 4)
1 OCHOBHBIE CBEJICHUS O CrpoeHue aroma: cocTaB spa (HyKJIOHBI) | ApTyMEHTUPOBATH CI0KHOE CTPOCHHE

CTPOEHUM aToMa

U 3JIEKTpOHHAas obonouka. [lonarue 06
u3otomnax. [loHsaTre 0 Xumu4aeckoM
AJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsiIOM sipa.
Llemoncmpayuu. IlopTpeTsl

3. Pesepdopna, H. bopa.
BuneodparmenTsl u cnaitnbl «bomnbiioit
aJpOHHBIN KOJUIAUAEP», « YPOBHU

CTPOCHHA BCUICCTBA»

aroMa KaK CHCTE€MBbI, COCTOSIIECH U3
sJipa ¥ DIEKTPOHHOM 00O0JIOUKH.
XapakTepu30oBaTh YPOBHU CTPOCHUS
BEIIIECTBA.

OnuceIBaTh YCTPOHCTBO U padoTy

Bosnbiioro agponHoro konaiaepa
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Ilepnonnueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB
J1. 1. MeHneneena B CBETE

Y4YEHUS O CTPOCHUN aTOMa

@U3NYECKUI CMBICI IPUHIATON B TaOJIMLE
. . Menneneena CUMBOJIUKU:
MOPSIAKOBOTO HOMEpa 3JIEMEHTA, HOMEpPA
nepuojga u Homepa rpymmsl. [loHsTHE O
BaJICHTHBIX dJieKTpoHax. OToOpakeHue
CTPOCHHUS ANEKTPOHHBIX o00o0ueK
aTOMOB ~ XMMHYECKUX  DJJIEMEHTOB C
IIOMOIIBIO 3JIEKTPOHHBIX M 3JIEKTPOHHO-
rpaduueckux Gopmyl.

OObscHenue 3aKOHOMEPHOCTEN
U3MEHEHUSI  CBOMCTB  DJJIEMEHTOB B
nepuofax M Tpylmnax MNepUOAUYECKOU
CHUCTEMBI, Kak CJIIEACTBUE 170,
AJIEKTPOHHOTO CTPOCHUA. DJIECKTPOHHBIE
CEMENCTBA XUMUYECKUX DIIEMEHTOB.
Jemoncmpayuu. Paznuunbie GopMbl
[Tepronnueckoi CUCTEMBI XUMUYECKUX
anemeHToB /1. 1. Menneneesa. [loptper

. . Menneneena.

OnuceIBaTh CTPOEHUEM aTOMa
XUMHUYECKOTO IEMEHTA Ha OCHOBE €r0
IIOJIO’KEHUS B IIEPUOINYECKON CUCTEME
1. 1. Menaeneena.

3anuceIBaTh MIEKTPOHHBIE U
ANIEKTPOHHO-TpaduyecKue GopMyJbl
XUMUYECKHUX AIIEMEHTOB.

OnpenensaTe OTHOIEHNE XUMUYECKOTO
JJIEMEHTA K ONPENCIEHHOMY

QJICKTPOHHOMY CeMeﬁCTBy
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JlabopamopHvie onvimboi.
MonenrpoBaHue MOCTPOCHUS
[lepuoauyeckoil cucTeMbl C TOMOUIBIO

KapTOYEeK

Cpasuenue [lepuoanaeckoro
3aKOHA U TEOPUU XUMHUIECKOTO
cTpoeHus Ha Ppuiaocodpckoi

OCHOBC

Hp CAIIOCBLIKHN OTKPBLITHUA

[lepuoanyeckoro 3akoHa U TEOPUH
XUMUYECKOTO CTPOCHUSI OpPraHuYeCKux
COEAMHEHU; POJb JUYHOCTU B UCTOPUH
XUMUU; 3HAYCHUE MPaKTUKU B
CTAHOBJICHUM W PAa3BUTHH XHUMHUYECKHUX
TEOPHUU.

Jlemoncmpayuu. oprpetsr . W.

MenneneeBa u A. M. Bytneposa

[IpencraBiars pa3BUTHE HAYYHBIX
TEOPHUI MO CIIUPATIU HA OCHOBE TPEX
dbopmynupoBok [lepuonnueckoro 3akoHa
Y OCHOBHBIX HallpaBJICHUN Pa3BUTHUS
TEOPUU CTPOCHUS (XUMUUYECKOTO,
ANEKTPOHHOTO U IPOCTPAHCTBEHHOTO).
XapakTepu30BaTh PoJib MPAKTUKH B
CTAHOBJICHUM U Pa3BUTUHM XUMHUYECKOM
TEOPHH.

ApryMEHTHUPOBATh YYBCTBO TOPJIOCTH 32
JTOCTHKEHUSI OT€YECTBEHHON XUMUU U

BKJIAJl POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonHas xumudeckasl CBs3b U

HOHHBIC KPUCTAJIMYCCKUC

Karuonsl u aHMOHBI: HX 3apsaabl H

KHaCCH(bHKaHHH M0 COCTaBy Ha IPOCTBIC

XapakTepu30BaTh HOHHYIO CBSI3b KaK

CBSI3b MEXTy HOHAMH, 00Pa3yIOIUMHUCS
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PELIETKH

u cinoxuble. [IpeacraBurenu. IlonaTtue
00 MOHHOM XMMHYECKOUW CBA3U. MoHHasg
KpHUCTAJIIINYECKast peléTka u

busznueckue CBOMCTBa BEIIIECTB,
00yCIIOBIICHHBIE 3TUM CTPOCHHUEM.
Jlemoncmpayuu. Moaens HOHHON
KPUCTAJUIMYECKON PEIIETKU HA TpUMEpE
XJIOpHUIa HaTpusi. MUHEPAJIbI C 3TUM
THTIOM KPHUCTAJUIMYECKOWN PEIIETKOM:

KaJbIUT, TaJIUT.

B pe3yibTare OTAa4Yy WIK IIpuéma
IEKTPOHOB aTOMaMU WIX IpyNIaMu
aTOMOB.

Onpenensath NPUHALIEKHOCTh HOHOB K
TOM WJIM UHOM TpyIIe HA OCHOBAHUU UX

3apsaa U CoCTaBa.

XapaktepuzoBaTh (PU3HMUECKHE CBOMCTBA

BEILECTB C MIOHHOM CBA3BIO, KaK
(YHKIMIO BUJIa XUMUYECKOU CBSI3U U

THUIA KPUCTAJUTMYECKON PEIIETKH

KoBajieHTHass XUMHUYECKas
CBA3b. ATOMHBIE U
MOJICKYJIAPHBIE

KPUCTAJNINYECKUE PEIIETKU

Ilousatue 0 KOBAJICHTHOM CBSI3M.
DIEKTPOOTPULATEBHOCTD, HEMOISIPHAS U
KOBAJICHTHEIE

IMOoJIIpHasd CBA3U.

Kpartnocts KOBAJICHTHOM CBSI3H.
Mexanu3mbl 00pa3oBaHUsl KOBaJEHTHBIX
CBs3eil:  OOMEHHBIM W JOHOPHO-
akuenTtopHbeld. IlomspHOCTE MOJIEKYIIBI,
KaK CJEJICTBHE TMOJSPHOCTH CBSI3HM H

reoMeTpur Mosiekyisibl. Kpucrammueckue

OnuceiBaTh KOBAaJEHTHYIO CBA3b, KAK
pe3ysbTar 00pa3zoBaHUs OOLIUX
SJIEKTPOHHBIX Map WM KaK pe3yJabTar
MEPEKPBIBAHUS IJIEKTPOHHBIX
opOuTaei.

Knaccuguimpoarb KOBaJICHTHBIE
cBsi3u o D0, KpaTHOCTU U CIOCO0Y
NEPEKPbIBAHUS SJEKTPOHHBIX

opOuTaIeH.
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pEWIETKH € OTUM  THUIOM  CBSI3M:
MOJIEKYJISIDHBIE U aTOMHble. PU3NUECKUE
CBOMCTBAa  BEHIECTB, OOYCIIOBJICHHBIC
THUMNOM KPUCTAJUTMYECKUX PEIIETOK.
Jlemoncmpayuu. Moaenu MOJIEKYIISIPHOU
KPUCTAJUTMYECKON PEIETKU HA IPUMEPE
«CYXOTO JIbJIa» WA UOJA U aTOMHOM
KPUCTAJUIMYECKON PEIIETKU HA IPUMEPE
anmasa, rpadura unu kBapua. Mopenb

MOJISIPHOTO 00bEMa Tra3a

Xapaktepu3oBaTh (PU3HMYECKUE CBOMCTBA
BELIECTB C KOBAJICHTHOM CBA3BIO, KaK
(PYHKIIMIO KOBAJIEHTHOH CBSI3U U THUIIA

KPUCTAJUINYECKOU PEIIETKU

Meramnmnueckas XxuMuuecKas

CBA3b

IloHsaTHE O METAJUIMUECKOU CBA3U WU

METaJITTAYECKUX KPUCTAJTTNYECKHUX
pelETKaxX. duznueckue CBOMCTBA
METaJJIOB Ha OCHOBE 170:4

KPUCTAJUIMYECKOTO CTPOCHMUS.
[IpumeHeHne MeETauioB Ha OCHOBE MX
CBOMCTB. YEPHBIEC U LIBETHBIE CILIABHI.
Jlemoncmpayuu. Monenu

KPUCTAJUIMYECKUX PEIIETOK METAJIIOB.

XapakTepru30BaTh METAIIUYECKYIO
CBSI3b KaK CBSI3b MEX]1y HOH-ATOMaMH B
METaJJIaX U CIUIaBax MOCPEACTBOM
00001IeCTBIIEHHBIX BaJICHTHBIX
3JIEKTPOHOB.

OOBACHATH CAUHYIO TIPUPOTY
XUMHUYECKHUX CBS3CH.

XapaktepusoBaTh (HM3HUUECKHE CBONCTBA

METAJJIOB, KaK (PYHKIIHIO
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JlabopamopHvie onvimboi.
KoncTtpyuposanue mozaenu

METAJJIMYE€CKOM XUMHUYECKOM CBSI3U

METaJJIMUECKOM CBS3U U METAIJINYSCKOM

KPUCTAJUIMYECKON PEIIETKU

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmonexkysapHas u
BHYTPUMOJIEKYJISIpHAs BOJIOPOJIHBIE
CBA3M. 3HAUEHHE  MEXMOJIEKYISIPHBIX
BOJIOPOAHBIX CBSI3€M B MPHUPOJAE U KUZHU
YeJI0BeKa.

Llemoncmpayuu. BuneodpparMmeHTsl U
cinaipl «CTpyKTYphl O€sIKay.
Jlabopamophuie onvimul. Jlenatrypanust

Oeka

XapakTepu30BaTh BOJIOPOAHYIO CBSI3b
KaK 0COOBIN THII XUMHUYECKOMN CBS3H.
Paznmnuare MEXMONEKYISPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIE
CBSI3M.

PackpsiBaTh poJib BOIOPO/IHBIX CBSI3EH B
OpraHu3alliyi MOJIEKYJI OMOIOJIMMEPOB,
— OenxoB u JIHK, — Ha ocHOBe

MEXIPEIMETHBIX CBsI3el ¢ OMonoruen

[Tonumepsl

[lonyyeHnne  mOIMMEpPOB  PEAKLUSAMMU
NOJIMMEPU3ALIMM U TOJUKOHICHCALIMH.
Baxnelmue npeacTaBuTeNM MmIacTMace U
BOJIOKOH, HX TIIOJly4eHHE, CBOMCTBA H
IIPUMEHEHHUE. [Tonsatue 0
HEOPraHMYECKMX MOJMMEpax MU  HX

MpCaACTaBUTCIIN.

XapakTepu3oBaTh OJTUMEPHI KaK
BBICOKOMOJIEKYIISIPHBIE COCTUHEHMUSI.
Paznuuath peakuuu noauMepusaluu u
MOJINKOHICHCAIUU.

OnuceiBaTh BaXKHEHIITNE MTPEACTABUTENH
MJIACTMACC U BOJIOKOH U Ha3bIBaTh

00J1aCTH MX IPUMEHEHUSI.
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Jemoncmpayuu. Komnekuun
«ITnactmacchl», «BomokHay. OOpasiisl
HEOPTraHUYECKHUX IMOJTMMEPOB — BEIIECTB

ATOMHOU CTPYKTYPBbI

YcTaHaBIMBaTh €AMHCTBO OPraHUYECKOU
Y HEOPraHUYECKOM XUMUU Ha IIpUMepe

HCOPTaHUYCCKUX ITOJINMCPOB

I{I/ICHCpCHLIG CHCTCMBI

[TonsTne o  gucnepcHor  dase U

IUACIEPCUOHHOW  cpene.  ArperarHoe
COCTOSIHUME pa3Mep dYacTull (as3bl, Kak
OCHOBA JUIsl KJIACCU(PUKALIUN JTUCTIEPCHBIX
CUCTEM. DMYJIbCUHU, CYCTICH3UH, a3PO30JIH
— IpyNIbl TPyOOIMCIIEPCHBIX CUCTEM, UX
NPEACTABUTENN. 30JIM U TEJId — TPYMIbI
TOHKOJIUCTIEPCHBIX CUCTEM, ux
npencraButenu. [lonsitue o cunepesuce u
KOATyJISIIUH.

Jlemoncmpayuu. Konnexuuu o6pa3iion
Pa3JIMYHBIX JUCTIEPCHBIX CUCTEM.
Cunepesnc U Koarymsinus
JlabopamopHvie onvimel.  Tlomyuenue

KOJUIOUJTHOTO pacTBOpa KypHHOTO Oelka,

XapakTepu30BaTh Pa3IUUHbIC THITBI
JUCIIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JIUCIICPCHOMN
¢a3bl U TUCIICPCUOHHOM Cpe/Ibl.
PackpbIBaTh posib pa3IUdHBIX THIIOB
JTUCTIEPCHBIX CUCTEM B JKM3HU IIPHPOJIBI
1 0011IeCTBa.

[TpoBoauTh, HAOMIOMATH U OTIMCHIBATH

XAMHWYECKUN SKCIIEPUMEHT
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HCCJIEIOBAHUE €r0 CBOMCTB C IMOMOILBIO
Ja3epHOM YKa3Ku U TPOBEACHHUE €ro
neHarypauu. [lomydenue  sMmynbcuu
PACTUTENBHOIO Macjia U HaOJIo[eHUE 3a
e¢ paccinoenueM. [lonyyenue cycrneH3uu
«HM3BECTKOBOTO MOJIOKa» W HaOIIOIEeHHE

3a €€ cequMeHTalneEn

10—21

Tema 2. XuMu4eckne peakiuu

(12 v)

10—11

Knaccuduxanusa xumMuaeckux

peakuuin

AumoTponu3anus U M30MEpU3alus, Kak

pC€aKuuun oe3 HU3MCHCHUA CcOCTaBa

BEIIECTB. AJIOTpONUsS W €€ IPUYHHBI.
Knaccudukarus peaknuii mo pa3andHbIM
OCHOBaHMSM: TI0O YHCIY M COCTaBY
peareHToB W TPOAYKTOB, mo (ase, 1o
MCIIOJTb30BaHHIO

KaTraJim3aTopa nin

dbepmenTa, 10 addexry.

TepMoXUMUYECKHUE YPABHEHUS PEAKLIUM.

TEILIOBOMY

OnpenensaTs MPUHAIICKHOCTh
XUMUYCCKOW PEaKITUN K TOMY WIITH
WHOMY THUITy Ha OCHOBaHUU TIO
Pa3IUYHBIX TPU3HAKOB.

OtpaxkaTh Ha MUCbME TEIIIOBOM A DEKT
XMMHUYECKUX PEAKLUN C TTOMOIIBIO
TEPMOXUMHUYCCKUX YPABHCHHM.
[TonTBepkaarh KOJIUYECTBEHHYIO
XapaKTEPUCTHUKY IK30- U
SHJOTEPMHUYECKUX PEAKIIUN pacuéTaMu

10 TCPMOXHUMHUYCCKUM YPABHCHUAM.
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Jlemoncmpayuu. PactBopeHue cepHOM
KHUCIJIOTHl U aMMHUAYHOM CEUTPHI U
(duKcalys TEIIOBBIX SBJICHUN ISl 3TUX

MPOIIECCOB

12

CxopOCTh XUMHYECKUX

peakuuin

@aKTOpBl, OT KOTOPBIX 3aBUCHT CKOPOCTb

XAMHUYECKUX pEaKLM: pupoIa

pearupyromux BCIICCTB, TCMIICpATypa,

IIomanab ux COIIPUKOCHOBCHHA
pearupyromux BCIICCTB, Hux
KOHLCHTpAIH:1, IMPpUCYTCTBHC

katanu3atopa. lloHsTue o Karamuse.
DepMEHTHI, KaK OHOJIOTHYECKHE
KaTaJn3aTophl. NHrubuTopsl, KaK
«aHTOHUMBID»  KaTalu3aTOpOB U  HX
3HAuYCHHUE.

Jlemoncmpayuu. BzaumoaencrBus
pPacTBOPOB COJITHOM, CEPHOU U YKCYCHOU

KHCJIOT OI[HH&KOBOFI KOHLCHTpAaIHu €

YcTaHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM PEaKIMK OT IPUPOJIBI
pearupyromux BeIeCTB, UX
KOHILICHTPALUU, TEMIIEPATYPhI U
IUIOIIAN UX CONPUKOCHOBEHHSI.
PackpbIBaTh poiib KaTain3aTopoB Kak
(aKTOpOB YBEIUYECHHS CKOPOCTH
XUMHUYECKOW pEeaKkuy U pacCMaTpUBATh
UHTHUOUTOPBI KaK «aHTOHUMbBD»
KaTaJIn3aToOpOB.

XapakrepuzoBaTh GepMEHTHI KaKk
OMOJIOTUYECKHE KaTallu3aTophbl
OEJIKOBOM MPUPOJIBI U PACKPBIBATH UX

POJIb B IIPOTCKAHNHA OMOXUMHYECKUX
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OJIMHAKOBBIMH KyCOYKaMU (TpaHyIaMHM )
[IMHKA U B3aUMOJICHCTBUE OJIMHAKOBBIX
KyCOYKOB Pa3HbIX METAJUIOB (MarHus,
LIMHKa, KeJe3a) C paCTBOPOM COJITHOM
KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTH
CKOPOCTH XMMHYECKUX PEAKIUN OT
IIPUPOJIBI BelIeCTB. B3auMonencraue
pacTBOpPOB THOCYINIb(aTa HATpUs
KOHIIEHTPALIMK U TEMIIEPATypPhI C
pPacTBOPOM CEPHOM KUCIIOTHI.
MonennpoBaHHUE «KUIISLLETO CIIOSD.
['ereporeHHblii KaTanu3 Ha PUMEPE
pasyIoKEHUS MIEPOKCHIA BOAOPOIA B

IMPUCYTCTBUN ANOKCHUd MapraHia.

Jlabopamopnwie onvimsi. cionb3oBaHue

HEOPTaHMYECKHUX KaTaJIn3aTopoB (COJei

xKees3a, HoAuAa Kaiuus) U NPUPOAHBIX

00BEKTOB, COACPIKAITUX KaTaasy (ChIpoe

MsICO, KapTodenb) 11l pa3aoKEeHUs

peaKuri Ha OCHOBE MEXITPEAMETHBIX
CBSI3€U C OMOJIOTHUEH.
[IpoBoauTh, HAOMIOAATH U OTIMCHIBATH

XHUMHYECKUM 9KCIICPUMCHT
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IIEPOKCHAa BOAOPpOaAA

13 OO6paTUMOCTh XMMHUECKHIX Knaccudukanuss xumudeckux peakiuii | OnuchBaTh COCTOSHUS XUMHUYECKOTO
peakuuii. XuMuieckoe o npu3HaKy ux HampasieHus. [loHATHe | paBHOBecHs U MpeiaraTb CoCOObI €0
PaBHOBECHE U CITOCOOBI €I0 00 0OpaTUMBIX peaKlIUiX U XMMHUYECKOM | CMEIICHHS B HEOOXOIUMYIO CTOPOHY Ha
CMEIICHUS paBHoBecun. [Ipunmun Jle-lllaTtenbe u | OCHOBE aHaNM3a XapaKTEPUCTUKU
crocoObI CMEUIEHUS ~ XMMHYECKOTo | peakuuu u npunnuna Jle-Ilarense.
paBHOBecus.  OOmas xapakrtepuctuka | [I[poBonuTth, HaOMOOATh U OMUCHIBATH
peaKkuuil CHHTE30B aMMMaKa M OKCUJA | XUMHUYECKUH IKCIEPUMEHT
ceppi(VI) u paccMoTpeHHne — ycloBHiA
CMELICHUS 170:¢ paBHOBECHS Ha
IPOU3BOJICTBE.
Jlemoncmpayuu. CMeENIEHUE paBHOBECHS
B cucteme Fe** + 3CNS ™« Fe(CNS),
JlabopamopHhvie onvimsi. ViimocTparius
npasuiia bepromie Ha npakTuke —
IPOBECHUE peakiuii ¢ 00pa3oBaHUEM
ocajiKa, ra3a 1 BOZbl
14—15 I'upponus OOparuMbIit 1 HEOOPAaTUMBIN TUAPONIHU3EL. | ONpPeAensaTh TUI THAPOJIU3A COIH Ha
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I'mppomus conet m ero tunsl. I'uaponus
OpPraHUYECKUX COCIUHEHUH B JKHUBBIX
OpraHu3MoB, Kak OCHOBa oOOMeHa
BeniectB. [loHATHE 00 »HEpreTuyecKoM
oOMeHe B KIJIETKE W POJU TUAPOJIM3A B
HEM.

JlabopamopHvie onvimsi. cibiTaHue
UHIMKAaTOPaMU Cpelbl paCTBOPOB COJIEH

Pa3INIHBIX THUIIOB.

OCHOBE aHaJIN3a €€ COCTaBa.
Knaccuduimposats ruaponus coneit

110 KaTUOHY U aHHOHY.
XapakTepu3oBaTh pOJib THIPOIU3A
OpraHUYeCKUX COCIMHEHUM, KaK
XUMUYECKOU OCHOBBI 0OMEHA BEIIECTB U
SHEPIrUU B KUBBIX OpraHU3Max.
[IpoBoauTh, HAOTIONATH U OMHUCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

16

OKUCIIATEBHO-

BOCCTAaHOBHUTCJIBHBIC PCAKIINN

CrerieHb OKHUCJICHHS W €€ OIpeesieHHue
nmo  dopmylraMm  OpPraHMYECKHX  H
HEOPTaHUYECKUX BEIIECTB. DJIEMEHTHI U
BEIIIECTBA, Kak OKHCTTUTEIH "
BoccTaHoButenu. [lonstne o mporeccax
OKHUCJICHUS u BOCCTaHOBJICHHUSI.
CocraBliecHHE ypaBHCHUH XHWMHYECKHUX
peakmuii Ha OCHOBE  DIIEKTPOHHOTO

OaJianca.

OnpenensiTe OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN KaK
MPOLIECCHI C UBMEHEHUEM CTEICHEN
OKHCJICHUS DJICMEHTOB BEIIICCTB,
YYaCTBYIOIIUX B PEAKIIUU.

Pa3znuyarn okucauTenp u
BOCCTAHOBUTEIb, MPOLIECCH OKUCIIEHUS
1 BOCCTAHOBJICHHS.

Cocrasinars ypaBHeHuss OBP Ha ocHoOBe
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Jlemoncmpayuu. B3anMoIeiCTBHE IUHKA
C COJITHOM KHCJIOTOW U HUTPATOM
cepebpa.

Jlabopamophvie onvimsi. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHAS PEAKIINS U PEAKIINS
oOMeHa Ha IpUMepe B3aUMOICHCTBUS
pactBopoB cyibdara meau(ll) c xxenezom

" paCTBOPOM IIICIIOYH.

ANIEKTPOHHOTO OanaHca.
[TpoBoauTh, HAOMIONATH U OTIMCHIBATH

XMUMHUYECKUUN OKCIICPUMCHT

17-18

DNEKTPOIU3 PacIljIaBOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHUEC 3JICKTPOJIN3a

XapaKTepUCTHKA AJIIEKTPOJIN3A, KakK
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOTO

nporecca. (OCOOEHHOCTU DIIEKTPOJIU3A,
MIPOTEKAIOIIETO B pacTBopax
AIEKTPOJIUTOB. IIpakTrueckoe
MPUMEHEHHUE JJIEKTPOJIN3a: TMOJYYECHHE
rajJoreHoOB, BOJIOpOJA, KUCJIOPOAA,
IICJIOYHBIX METAJUIOB M IIEeJo4YeH, a
ATIOMUHHUSA

TaKXKC QJIICKTPOJIN30M

paciylaBOB M pPAacTBOPOB COCIUHEHUH

OnuchIBaTh SIEKTPOIIN3 KaK
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIM
npolecc.

Paznuuate 35eKkTposii3 paciiaBoB U
BOJIHBIX PaCTBOPOB.
XapaxkTepu3oBaTh MPAKTHUYECKOE
3HAUEHHE IIEKTPOIN3a HA IPUMEPE
MOJIyYEHUSI AaKTUBHBIX METAJIJIOB U
HEMETAJUIOB, a TAKXKe

TraJIbBaHOIIIIACTUKHU, I'aJIbBAHOCTCT U,
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ITUX DJIEMEHTOB. Iloustue 0

rajbBaHOIIACTUKE, raJIbBAHOCTETHUH,
padbUHUPOBAHUU I[BETHBIX METAJIIOB.
Jemoncmpayuu. KoHCTpyrpOBaHHE
MoJIeH MeKkTponu3épa. Buneodparment

C HpOMBIIHJ'ICHHOfI YCTaAaHOBKH JIsA

IMOJYUYCHUA aJIFOMHUHHA

paCI)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB

19 [Ipaktrnueckas padora Ne 1. Pemenue sxcnepumeHTanbHbIX 337a4d o | [maHupoBars, MpoBOAUTE HAOMIOAAT U
PelreHne 3KClIEpUMEHTAIBHBIX | TEME «XUMHUUYECKast pEaKLUsD) OIMCBIBATh XUMUYECKUN DKCIIEPUMEHT C
3a/1a4 10 TeMe «XMMHUYECKast COOJIOZICHUEM TTPaBUJI TEXHUKH
peaxius» 0€301MacHOCTH

20 [ToBTOpenue u o6oOLIeHNE TectupoBanue, penieHue 3aaad u BBINONHATE TECTBI, pelIaTh 3a1a4d U

VU3YYECHHOTO

YIPaXXHEHUU 110 TEME

YIPa)KHEHUS 10 TEME.
[TpoBOAUTH OLIECHKY COOCTBEHHBIX
JOCTH)KEHUM B YCBOCHUU TEMBI.
KoppektupoBaThk CBOM 3HaHUS B
COOTBETCTBHHU C MIIAHUPYEMBIM

pe3yapTaToM
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21 Kontponpnas pabora Ne 1 «Ctpoenue BeniecTBa. XUMAYECKask PEAKIUI»

22—30 Tema 3. BemecTBa u ux cBoiicrsa (9 4)

22 Mertassl @u3NYeCcKre CBOWCTBA METAJUIOB, Kak | XapaKTepU30BaTh ¢dusznueckue u
¢ynkuust ux  crpoeHus.  JleneHue | XUMHUYECKHE CBOWCTBA METAJUIOB Kak
METaJUIOB HA TPYIIIbI B TEXHUKE U XUMUHU. | PYHKIIMIO CTPOEHUS UX aTOMOB W
XUMUYECKUE CBOWCTBA METAUIOB W | KPUCTAJUIOB HAa OCHOBE IPEACTABICHUN
ANEKTPOXUMHUYECKUIN psif  HanpspkeHuil. | 00 OBP u monoxkeHuss MeTaiioB B
[TousiTne 0 METAJUIOTEPMUU | DIIEKTPOXUMHUUYECKOM PSTY HAIIPSIAKEHUN.
(UIIOMUHOTEpPMUU, MarHueTepMuu 1 Jip.). | HabmionaTh M omuchIBaTh XUMUYECKUN
Lemoncmpayuu. Konmekuus MeTamioB. AKCIIEPUMEHT
B3aumMopelicTBre KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI ¢ MeIbI0. Bemblmka
TepMuTHOM cMmecu. [lopTper
H. H. bekerosa

23 Hewmeramnsl. biiaroponnsie Hemeramnsl kak okuciutenu. Hemeramnsl | OnuchiBaTh 0COOEHHOCTHU MOJI0KEHUS

ra3bl

Kak BOCCTAHOBUTEIIHN. Pan
AJIIEKTPOOTPULIATEILHOCTH. NneprHbie
WU OJIarOpOIHBIC Ta3bl.

Jlemoncmpayuu. Konnekuns HEMeTasaoB.

HemeTasuioB B [lepuonnueckoit Tabmurie
. . MenpaeneeBa, CTpOEHHUE UX
aTOMOB Y KPUCTAJLJIOB.

CpaBHUBATH CIIOCOOHOCTH K
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Bcenpimka y€proro nopoxa. BelrecHenue
raJIOTEHOB U3 UX PACTBOPOB APYTMMHU

rajJorcHaMu

AJUIOTPONUU C METAIIJIAMU.
XapaxkTepu3oBaTh 00IIME XUMUIECKUE
cBoMcTBa HEMeTalIoB B cBeTe OBP 1 nx
MOJIOKEHUSI HEMETAIUIOB B Py
AIEKTPOOTPHULIATETLHOCTH.

HaOironaTe 1 onucEIBaTh XUMHUYECKUI

AKCIIEPUMEHT

24

Kucaotsl HCOPIraHNYCCKUC U

OpTraHUYECKHUe

Kucnoret ¢ TOYKM 3peHHUS] aTOMHO-
MOJIEKYJIISIPHOTO  ydyeHusa. Kuciaorsl ¢
TOYKHU 3pEHHUs TEOpUU
ANEKTPOJIUTHYECKOM JIMCCOLAALINY.
Kucnorel ¢ TOYkM 3peHUS NPOTOHHOMU
teopun. OOmMEe XUMHUYECKHE CBOWCTBA
kuciot. Knaccudukanus KUcior.
JlabopamopHnuwiii onvim. UccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

151 YKCYCHOﬁ KHCJIOT KaIlICJIbHBIM MCTOAOM

py UX pa30aBICHUU BOJOM.

CooTHOCUTB IpeICTaBUTENEH
OpraHUYeCKUX U HEOPTaHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJIaCCU(DUKAITMOHHON TPYTITION.
OmmceIBaTh 00IIME CBONCTBA
OpraHUYECKUX U HEOPTaHUYECKUX
KUCJIOT B cBeTe T/ 1 ¢ mo3uuuu
OKHCJICHUSI-BOCCTAHOBJICHUS KaTHOHA
BOJIOPO/Ia UJIM aHHUOHA KUCJIOTHOTO
ocTarka.

OnpenensaTb 0COOCHHOCTH XUMHUYCCKUX

CBOWCTB a30THOM, KOHIIEHTPUPOBAHHOU
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CEpHOM U MyPaBBUHOU KHUCJIOT.
[IpoBoauTh, HAOMIOMATH U OOBIACHATH
pe3yNIbTaThl IPOBEAEHHOTO

XUMHUYICCKOTO OKCIICPUMCHTA

25

OcHoBanus HCOPTaHUYCCKUC U

OpraHUYECKHUe

OcHOBaHMSI C TOYKM 3pEHUS AaTOMHO-
MOJEKYJApHOTO ydeHus. OCHOBaHHS C
TOUYKH 3pEeHUS TEOpUH
AIEKTPOIUTUYECKOU JACCOLIUALIAH.
OcHOBaHHSI C TOYKH 3PEHUS] MPOTOHHOM
teopun. Kraccubukanuss oCHOBaHUM.
XUMHUYECKUE CBOMCTBA OPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUM.
Jlemoncmpayuu. Konnekuus menoyend u
aMHUHOB. B3aumoneiicTBre napos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTHl U aMMHUaKa («JIbIM 0€3 OTHS).
[Tonyyenne aMmMHuaka U U3y4eHHUE €T0
CBONCTB.

JlabopamopHhvie onvimei. [lonydenue

OnuceIBaTh HEOPraHUYECKNE OCHOBAHUS
B cBete TO/I.

XapakTepu30oBaTh CBOMCTBA
OpraHMYECKUX U HEOPTAHUYECKUX
OECKIIOPOIHBIX OCHOBAaHUM B

CBETE MPOTOHHOW TEOPHHU.

[TpoBoauTh, HAOIIONATE U OMIMCHIBATH

XUMHYECKUU OKCIICPUMCHT
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HEPACTBOPUMOI'O THAPOKCHUAA U €TO

B3aNMOJICHICTBUE C KUCIIOTOM

26 AMmpoTepHbIe COENHEHUS Heopranuueckue amporepHbie XapakTepu30BaTb OPraHUYECKUE U
HEOPraHWYeCKHUe U COCTUHEHHUS: OKCUIBI U TUAPOKCUBI, — | HEOpraHuueckue aM(oTepHbIe
OpraHU4eCKHe UX CBOMCTBA U IOJyYECHHUE. COCIMHEHMSI KaK BEILECTBA C

AM@oTepHbIe OpraHUYeCKUE COCTUHEHUS | IBOMCTBEHHOM (DyHKIMEN KUCIOTHO-
Ha mpuMepe aMUHOKHUCIOT. [lentuabl n OCHOBHBIX CBOMCTB.

NENTUAHAs CBA3b. AprymMeHTupoBarh CBOKCTBA
Jlemoncmpayuu. Paznuuneie cirydan AMUHOKHUCIIOT KaK aM()OTEPHBIX
B3aMMOJICHCTBHSI pACTBOPOB COJIEU OpPraHUYECKUX COCIUHECHHM.
AIFOMUHUSA CO IIETOYBIO. PackpbIBaTh Ha OCHOBE
JlabopamopHhvie onvimsi. [lonyduenue MEKIPEIMETHBIX CBs3eH ¢ Onosioruei
amM(pOTEepHOTO THJIPOKCUA U 3yUYEHUE POJIb AMUHOKHCIIOT B OPTaHU3aLUU
€ro CBOMCTB KA3HU

27 Conu Knaccudukanus coneid. XKéctkocTh Boabl | XapaKTepru30BaTh COJM OPraHUYECKUX U

U crocobsl e€¢ ycrpanenus. llepexon

kapOoHaTa B TUAPOKApOOHAT W OOpaTHO.

HCOPIraHNYCCKUX KHCJIOT B CBETC TCOPHUU

BHGKTpOJIHTH‘—IeCKOﬁ Jucconuranmnm.




56

OO61me XUMHUYECKHE CBOMCTBA COJIEH.
Jlemoncmpayuu. IlomyyeHune »xECTKOU
BOJIbI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamophvie onvimsi. [IpoBeneHne
Ka4E€CTBEHHBIX PEAKIUI 110 ONPEICICHUAI0

cocTaBa COJIN.

CooTHOCUTH MpEICTAaBUTENEH CONeit
OpraHUYEeCKUX U HEOPTaHUYECKUX
KHUCIIOT C COOTBETCTBYIOILIEH
KJIaCCU(PUKAIMOHHOMN TPyIIOM.
XapakTepu3oBaTh )KECTKOCTh BOJIBI U
npeiarath CrocoObl €€ yCTpaHeHUSI.
OnuceiBaTh 00IIME CBOWCTBA COJICH B
cere TO/I.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XUMHUYECKUMN OKCIICPUMCHT

28 [Ipaktuueckas padora Ne 2. Pemenue sxcniepuMeHTaNbHBIX 3a/1a4d 1o | [maHupoBars, NpoOBOAUTE, HAOIIOAATH U
Pemienune sxkcniepuMeHTaNbHBIX | TeMme: «BemecTBa u nx cBoicTBay OTMCHIBATh XUMUUYECKUH SKCTIEPUMEHT C
3a1a4 no teMe «BemecTBa 1 ux COOJTIOZICHEM MPABUI TEXHUKH
CBOMCTBa» 0€30MMacHOCTH

29 IToBTOpeHue n 0600IIeHHE TectupoBaHue, pelieHue 3a1ad u BoInoNHATH TECTHI, peliaTh 3a7a4 U

TEMBI

YIPaXXHEHUH 110 TEME

YIPaXHEHUS 110 TEME.
[IpoBoaUTH OLIEHKY COOCTBEHHBIX

I[OCTI/I)I(eHI/II‘/JI B YCBOCHUH TCMBEI.
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KoppektupoBaTs cBOM 3HaHUS B

COOTBCTCTBHH C INIAHUPYCMbBIM

pe3yabTaToM

30 KontponpHas padota Ne 2 «BemiecTBa 1 X CBONCTBaY

3134 Tema 4. XuMus 1 coBpeMeHHOe 0011ecTBO (4 4)

31 XuMHUUYECKasi TEXHOJIOTUS [lonsiTiE O XUMHUYECKOM TEXHOJOTUH. | XapaKTepHU30BaTh XUMUYECKYIO
XUMUYECKHUE pEeaklMd B IPOU3BOACTBE | TEXHOJIOTUIO KaK MPOU3BOIUTEIBHYIO
aMMuaKa u METaHOoJIa. Obmas | cuity ob1ecTsa.
KJ1accu(UKaIMOHHAS XxapakrepucTruka | OnuchIBaTh XUMUYECKHUE MTPOLIECCHI,
peakuuii CMHTE3a B NIPOU3BOJCTBE ATHUX | JIEXKAIIUE B OCHOBE MPOU3BOACTBA
POAYKTOB. Hayunsie MPUHITUIIBL, | aMMHAKa ¥ METaHOJIa, C TIOMOIIIIO
Jexalye B OCHOBE  IPOU3BOJACTBA | POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
aMMuaka ¥ MeraHosia. CpaBHEHHE AITHX | YCTaHABIMBATh AaHAJIOTHUH MEXY ABYMS
IPOU3BOJCTB. IPOM3BO/ICTBAMU.
Llemoncmpayuu. Monenu ®opMynupoBaTh 00IME HAYUHbIE
MTPOMBIIIIEHHBIX YCTAHOBOK TOJMYUYEHUsI | IPUHITUIIBI XUMUUYECKOTO TIPOU3BOJICTBA
CEpHOM KUCJIOTHl U CUHTE3a aMMHaKa

32 XuMu4ecKkasi TpaMOTHOCTh KaKk | MapKHpOBKa YIIaKOBOYHBIX MaTepuajoB, | ApryMEHTHPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OO1LEeH KYJIbTYphl

ANIEKTPOHUKH M OBITOBOM TEXHHKH,

XMMHUYECKOU TPAMOTHOCTH KakK
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YCJIOBCKA

AKOJIOTUYHOTO TOBapa, MPOyKTOB

IMUTAHUA, STUKCTOK I10 YXOOY 3a OﬂC)KIIOﬁ.

Jlemoncmpayuu. BuaeodparMeHTsI 1
CJIAI/IBI O CTENIEHU SKOJIOTUYECKON
YUCTOTHI TOBApA.

JlabopamopHvie onvimwi. 3yuenue
MapKUPOBOK Pa3TUYHBIX BUIOB
MPOMBIIIJIEHHBIX U IPOAOBOJIbCTBEHHBIX

TOBapOB

KOMITOHEHTa OOIIEKYIBTYPHOM
KOMIIETEHTHOCTHU YEJIOBEKA.

YMeTh nony4yars He0OXOAUMYIO
MH(OPMALIMIO C MAPKUPOBOK Ha
YIAKOBKaxX Pa3INYHbIX IPOMBIIIIECHHbBIX

1 IIPOJOBOJIbLCTBCHHBIX TOBAPOB

33—34

[ToBropenue u o6o0menue kypea. [lonBeaenne nTorop yueoGHoro rojaa
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YMK «Xumus. 10 kiaacc. ba3oBblii ypoBeHb)

1. Xumust. 10 knacc: yue0. mis obrieoopasosart. opranusaiuii / O. C. ['abpuensH,
. I. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YUeOHUK.
— M.: IIpocsemenue, 2019

2. O. C. TI'abpuensn, U. I Ocmpoymos, U. B. Axcénosa, Xumusa. 10 kmacc.
bazoBslil ypoBeHb. MeToinueckoe nocooue.

3. O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 10 knacc. ba3osiii ypoBeHb. Pabouas
TeTpajb.

4. 0. C. I'abpuensan, U. B. Tpueyouax. Xumus. 10 knacc. 3agauHuk

5. DnexktpoHHas hopMa yueOHHUKA.

YMK «Xumus. 11 kinacce. ba3oBblii ypoBeHb»

1. Xumus. 11 xnacc: yue6. mis oOmieoopaszosart. opranusaiuii / O. C. 'abpuensy,
. T. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YueOHUK.
— M.: IIpocsewmenue, 2019

2. O. C. Tabpuenan u dp. Xumus. 11 knacc. ba3zoBelii ypoBeHb. MeToaunueckoe
nocooue.

3. O. C. I'abpuenan, C. A. Craoxos. Xumus. 11 knacc. ba3oBrlil ypoens. Pabouas
TETPab.

4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 knacc. bazoBblilt ypOBEHb.

5. DnexktpoHHas hopMa yueOHHUKA.

I[li1anupyemMblie pe3yabTaThbl H3Yy4YeHUs1 Y4eOHOr0 npeamMera « XuMus» Ha
YPOBHE cpeaHero oodmero od0pa3oBaHus

Buvinycknuk na 6azoeom ypoene nayuumces.
— NOHUMAamb XAMHYECKYI0 KApTUHY MHUpPa KakK COCTABHYK) YaCTh LIEJIOCTHOU
HAay4YHOU KapTHUHbI MUPA,;
—  packpvleamb ~ Poib XUMHM M XMMHYECKOIO  MPOU3BOACTBA  Kak
MIPOU3BOIUTEIHLHOM CUITBI COBPEMEHHOTO OOIIECTBA;
— ¢opmynuposams 3HAUCHUE XUMHH U €€ JOCTIKEHUW B MOBCEIHEBHON KU3HU

YEJI0BEKA;
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— ycmaHaenueams B3aUMOCBA3M MEXAY XUMUEH U JPYTMMHU €CTECTBEHHBIMU
HayKaMu;

— ¢gopmynuposams OCHOBHBIC TIOJOXCHHUS TEOPHUU XHUMHUYECKOTO CTPOCHUS
OpraHu4ecKkux coennHeHuid A. M. ByTiiepoBa U WILTIOCTPUPOBATh UX MPUMEPAMHU
U3 OPraHUYECKOM U HEOPTAHUYECKON XUMUMU;

— apeymenmupoeams YHUBEPCAIbHBIA XapaKTep XMMHUYECKUX MOHITUH, 3aKOHOB
Y TEOPUH 1JI1 OPraHUYECKON U HEOPTAHUYECKON XUMUU;

— ¢hopmynuposamo Ilepuonuueckuii 3akon J[. 1. MeneneeBa u 3akOHOMEPHOCTH
M3MEHEHU B CTPOCHHMHM U CBOMCTBAX XMUMHUYECKUX AJIEMEHTOB U OOpPa30BaHHBIX
UMU BelecTB Ha ocHoBe Ilepuomuueckodt cucTeMbl Kak Tpaduueckoro
otoOpakeHus [lepronnueckoro 3akoHa;

— Xapaxmepu306amsb S- U P-DJIEMEHTBI, a TAKXKE KEJIE30 0 HUX IOJOKECHHUIO B
ITepuognueckou cucreme /. 1. Meneneena;

—  Ka1accuguyuposamev XUMHUUYECKUE CBSI3M M KPUCTAUINYECKHUE PEHIETKH,
OOBSICHSATh MEXaHM3Mbl WX OOpa30BaHHS M JOKa3bIBaTh EIUHYIO MPUPOITY
XUMHUUYECKUX CBsI3el (KOBaJEHTHOM, MOHHOM, METAJITMYECKOMN, BOIOPOTHOM);

— 00bsCcHAMb TPUIMHBI MHOTOOOpAa3usl BEIIECTB, UCMOJb3YS SBJICHUS W30MEPUH,
TrOMOJIOTHH, aJUIOTPOIUY;

— Kaaccu@uyuposams XUMUUECKUE PEAKIIMU B HEOPTaHUYECKON U OpraHUYeCKOM
XUMUU TI0 PA3IMYHBIM OCHOBAHUSM U YCMAaHA8Iueams CuelupuKy TUIIOB peaKiui
OT OOIIETO Yepe3 0COOCHHOE K TUHUYHOMY,

— Xapakmepu3zosams THUAPOIU3 KaK cHenupuyHbli OOMEHHBIM mpolecc Hu
packpwiéams €ro pojb B )KUBOU U HEXKUBOU IIPUPOJIE;

—  Xapakmepu3o6amuv  JJEKTPOIU3  KaK  CHeU(UUHBIA  OKUCIUTEILHO-
BOCCTaHOBUTEIBbHBIN MPOIIECC U OMPEACIIAThH €ro MPAaKTUUECKOE 3HAYCHUE;

—  Xapakmepuzoeambo KOPPO3HIO METAJIOB Kak OKHUCIIUTEIIbHO-
BOCCTaHOBUTEIbHBIN MPOIECC U npediaeams CIIOCOOBI 3alIUTHI OT HEE;

— KJZ(ZCCU(j)ub;UpOGdWlb HCOPraHUYCCKUC U OPTraHNYCCKUC BCIICCTBA,
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— Xapaxkmepuzoséamy OOIUE XUMHYECKHE CBONCTBA Ba)XXHEHMIINX KIJIACCOB
HEOPTaHWYECKUX W OpPraHMYeCKUX COCJAMHCHHWH B TUIaHE OT OO0IIero uyepes
0COOEHHOCTb K €TUHUIHOMY;

— UCNONBb306aMb 3HAKOBYIO CHCTEMY XHMHYECKOTO S3bIKa JI OTOOpaKCHUS
cocTaBa (XUMHUYECKHE (POPMYIIbI) U CBOMCTB (XUMHYECKHE YPABHEHHS ) BEIIIECTB;
— Ucnonvb3o6amy TPaBUIA M HOPMBI MEXAYHApOJHON HOMEHKIATYPBI IS
Ha3BaHUU BEMIECTB MO0 GpopMysiaM 1, HA00OPOT, /ISl COCTABIICHHS MOJICKYJISIPHBIX U
CTPYKTYPHBIX OPMYII COCTUHEHHH 110 MX HAa3BaHUSM;

— 3Hamb TPUBUAJLHBIC HA3BAaHUSA BAXHEHIIMX B OBITOBOM OTHOIICHUU
HEOPTaHUYECKHUX U OPTraHUYECKUX BEIICCTB;

—  Xapakxmepu306amb CBOWCTBA, TOJY4YCHHE W MPUMEHEHHE BaKHEUIINX
NpEICTaBUTENIeH KIACCOB OPraHMYECKUX COCJWHEHWH (aJKkaHOB, AaJIKCHOB,
QJIKUHOB, aJIKaJIUCHOB, apOMAaTHYECKUX YITIEBOJOPO/IOB, CIUPTOB, (EHOJIOB,
aJIbJICTH]IOB, MPEACTHHBIX OHOOCHOBHBIX KAPOOHOBBIX KHCIOT, CIOXKHBIX 3(pUpoB

H JXUPOB, YITICBOAOB, AMHUHOB, aMI/IHOKI/ICJIOT);

- ycmauaenuéams — 3aBUCUMOCTb  DKOHOMUKHM  CTpaHbl  OT  J10OBIYH,
TPAHCTIOPTUPOBKH U MEPEPaOOTKU YIIIEBOJIOPOJHOTO ChIphs (HEDTHU U MPUPOIHOTO
rasza);

— DJKCHEPUMEHTAIBbHO nOoO0meepxcoams COCTaB M CBOMCTBA Ba)KHEWUIINX
MPEACTABUTENICH U3yYEHHBIX KJIACCOB HEOPTAaHMYECKUX M OPraHUYECKUX BEILECTB
C COONIONEHHEM TPaBWJ TEXHUKUA O€30MacHOCTH ISl pabOThl ¢ XUMHUYECKUMH
BELIECTBAMHU U JJTAOOPATOPHBIM 00OPYIOBAHHUEM;

— Xapaxkmepu306amb CKOPOCTb XHMHYECKOM pEakUMH U €€ 3aBUCHUMOCTb OT
pa3IUYHbIX (PAKTOPOB;

— Xapakmepu306ams XUMUYECKOE€ PABHOBECUE M €r0 CMEILEHHUE B 3aBUCHMOCTHU
OT Pa3IUYHBIX (PAKTOPOB;

— npou3eo0ums Pacu€rhbl MO XUMUYECKUM (OpMyJiaM M ypaBHEHHUSIM Ha OCHOBE

KOJIMUECTBEHHBIX OTHOIIICHUMN MCKIY YUaCTHUKAMH XUMHNYCCKUX peaKquI;
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— cobmodamsb TPaBUIIa IKOJOTUIECKON OE30MaCHOCTH BO B3aMMOOTHOIICHUSIX C
OKpyXXaromiei cpemoil mpu oOpalleHMHM C XUMHYECKMMU BEIleCTBaMH,
MaTepHUaJlaMy U MPOLIECCAMU.

Buvinycknuk na 6a3080m ypoene noayuum 603MOHCHOCHb HAYUUMBCA:

— UCNONb308aMb METOAbl HAYYHOTO IIO3HAHUSA NPHU BBINOJHEHUH IPOEKTOB U
y4eOHO-UCCIEI0BATENbCKUX 3a/1a4 XUMUYECKON TEMATHKU;

— NpPOCHO3UpPO8amMb CTPOEHUE M CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX H
OpPTraHUYECKHX BEILIECTB HA OCHOBE AHAJIOTUU;

— NPOCHO3UPOBAMb TEUCHUE XUMHUYECKUX MPOLIECCOB B 3aBUCUMOCTH OT yCJIOBUM
UX MPOTEKaHUs U MPeAIaratb CocoObl yIpaBiIeHUs STUMU NPOLIECCaMU;

— ycmanaenueams B3aMMOCBS3M XUMHUHU C IPEIMETaMH T'YMaHUTApHOTO IHUKIIA
(SI3BIKOM, JTUTEPATYPOIl, MUPOBOM XY/I0)KECTBEHHOU KYJIBTYpOH);

— packpviéams PpoOJIb XUMUYECKMX 3HAHUW B Oyaymed NpakTHYeCKOU
NEeSATEIbHOCTH;

— packpuvleamb POib XUMUYECKUX 3HAHUN B (OPMHUPOBAHUU WHIUBUIYATIbHOU
00pa3oBaTebHON TPACKTOPHUH;

— NPOCHO3UPOBaMb CIIOCOOHOCTh HEOPTraHWYECKHX M OPraHWYeCKUX BEUIECTB
OPOSIBISATh OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOWCTBA C Y4YETOM
CTEIEHEW OKUCIICHUS PIIEMEHTOB, 00pa3yIOIIUX UX;

— apaymenmupoeams €IWHCTBO MHUpa BEIIECTB YCTAHOBIEHHEM TI'€HETHYECKOU
CBSI3U MEX]ly HEOPIraHUYECKUMHU U OPTaHUYECKUMHU BEILIECTBAMU;

— 671a0emb XUMUYECKHM SI3BIKOM JUIsi OOOramieHusl CJIOBapHOIO 3amaca u
Pa3BUTHUS pEUH;

— Xapakmepu306amb CTAHOBIEHWE HAYYHOM TEOPUM HA MPUMEPE OTKPBITHS
[lepuoguyeckoro 3akoHa M TEOPUHM XHUMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX
BELIECTB;

— KPUTHYECKH OMHOCUmMbCS K TICEBJOHAYYHOW XHMHYECKOW WHOOpMaInH,

MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB,



63

— nouumams TA00ANbHBIE MPOOJEMBbI, CTOSIIHME TEpe] YeIOBEYECTBOM
(9KOJIOTHYECKUE, SHEPTETUYECKHE, CHIPBEBBIE), U npediaeams MyTH UX PEIICHUs, B

TOM 4YHCJIC U C IOMOIIIBIO XMMHH.
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