


IosicHuTEILHAA 3aNMUCKA
[Ipemraracmas nmporpaMMa Mo XMMUU PACKPBHIBAET COJACPKAHUE OOYUYCHUS

xumun yuanuxces 10-11 knaccop o01meoOpa3oBaTe/IbHBIX OpraHu3aiiuii Ha yriayo-
JeHHOM ypoBHE. [Iporpamma coctapyieHa Ha ocHOBE DyHAAMEHTATIBLHOIO siIpa CO-
Jepkanus o0ero ooOpazoBanus, TpeOOBAHUH K pe3ysibTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeabHON MPOTPaMMbI CPEHETO (TIOJHOTO) 00I1Iero 0Opa3oBaHusl, MPeE-
CTaBlicHHbIX B DeaepaibHOM TOCYAApCTBEHHOM O0Opa30BaTEIbHOM CTaHIAPTE
cpeaHero (mosiHoro) oduiero oOpa3oBaHMsl W MPUMEPHON MPOTrPAMMBI [0 XUMHH
CpeaHero (IOJIHOTO) O0IIEro 00Pa30BaAHUS.

[Tporpamma pa3zpaboTaHa B COOTBETCTBMM M HAa OCHOBE aBTOPCKOW MPOrpamMMbI

Kypca xumun s 10-11 ximacca oOmeoOpa3zoBaTenbHbIX yupekacHuil. Epemun B.
B. Metoanueckoe nocodue k yueOnnkam B.B. Epemuna, H.E. Ky3eMenko u ap.
«Xumud. YriyoneHnslid ypoenby». 10-11km./ B.B. Epemun, A.A. /Ipo3nos, U.B.
Bapranosa. — M.: Jlpoda, 2013; — 154, [6] c.

Conepxanne 00y4YEeHHsI PEATM30BAHO B YUYCOHMKAX XWMHWH, BBIMYIICHHBIX W3/1a-
TENBCTBOM «/J[poday:

—Epemun B. B., Ky3emenko H. E., Tepennn B. W., JIpo3nos A. A., Jlyaun B. B.
Xumust 10 knacc (yrinyOJICHHBIH YPOBEHB ),

—Epemun B. B., Ky3emenkoH. E., JIpoznos A. A., Jlyaun B. B. Xumus 11 knace
(yrimyOneHHbIA YPOBEHB).

Hacrosiiee nocoOue peanusyer oOmme neiaum cpeaHero (mojHoro) odmero oopa-
30BaHUs, ABTOPCKHE UJEN PA3BUBAIOLICTO, COBPEMEHHOIO, HAYYHO 0OOCHOBAHHOTO
Kypca XMMHH, BHYTPU NPECAMETHBIE U MEKIPeAMETHBIE cBsa3M. [locoOue mpeny-
cMaTpuBacT (POPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX ACHCTBUN yYallMXCs, IMO-
3BOJIIET OCYIIECTBIIATh CHCTEMHO-AECATEIbHOCTHBIA M MPAKTUKOOPUEHTUPOBAH-
HBIW TOAX0bI B 00YUYCHHUU.

Pabouas mporpaMma mo XMMHM PeaM3yeTcs ¢ MCIOIb30BaHUEM 000pyI0Ba-
HUS AETCKOr0 TEeXHOmapka «IIIKOJIBHBIN KBAHTOPUYM», KOTOpPBIA MMO-
3BOJISIET CO3JaTh YCIOBHSL:

" Ui paclIMPEHUs COACPKaHUs IKOJIBHOTO OMOIOrHYeCKOTO 00pa3oBaHus,

" JIJIs TIOBBIIICHUS MO3HABATEILHON aKTUBHOCTH OOYYAIOIIMXCSl B €CTECTBEH-
HO-HAy4YHOH 00J1acTH;

" I Pa3BUTHS JMYHOCTH PeOEHKA B MPOIECCe OOYUYCHMs] XMMHH, €r0 CIO-
coOHocTel, (hOPMUPOBAHUS M YIOBJICTBOPEHHUS COITMANIBHO 3HAUMMBIX WHTE-
PECOB U MOTPEOHOCTEN;

* s padoThl ¢ OAAPEHHBIMU IIKOJbHUKAMH, OPraHM3allMM WX Pa3BUTHS B
pa3IM4HbIX 001acTsIX 00pa30BaTeIbHON, TBOPUECKOH ACITEIBHOCTH.



MarepuanbHo-TeXHuYecKas 0a3a AeTckoro TexHonapka «[IIkonbHbIH KBAaHTO-
pUyM» BKIIFOYAET B ceOs Lu(POBBIE JTAOOPATOPUKM W HAOOPBI KIAaCCHYECKOTO 000-
pyAOBaHMS [jisi MPOBEIEHUS XUMHUYECKOro mpakTukyma. J[anHoe oOopyaoBaHue
NPEAHA3HAYEHO JUIS OPraHu3aly y4eOHOH M McClie0BaTeNbCKONH NesITENbHOCTH
HIKOJIbHUKOB HA YPOKaX XUMHUH :

10 kjacc ajJKeHbl , 0IHOATOMHBIE CIIUPTHI ,AJIbJCTUIBI, KAPOOHOBBIE KUCIIOTHI
UX CTPOCHUE, KJIacCU(PUKALINSI, HOMEHKIATypa, U30MEPHUS, CIOKHbIE S(PUPBI.

11 kimacce KoBajeHTHas CBs3b U CTPOCHHUE MOJIEKYJI, CTPOCHUE TBEPABIX TEN, TEM-
JOBOM 3((EKT XUMHUUECKUX PEAKIM, 3aKkOH ['ecca, CKOPOCTh XUMUYECKON peak-
WM, 3aKOH JACHUCTBYIOLINX MAacC, 3aBUCUMOCTb CKOPOCTH PEAKLAA OT TEMIIEpPATy-
PBl, HOHHOE MPOU3BEACHUE BOJBI, BOAOPOIHBIA NOKA3aTeNb , KUCJIOTHL U OCHOBA-
Hug 110 Appenmycy, bpéucreny u JIbrouCy, OKUCIUTETBLHO-BOCCTAHOBUTEIIBHBIC
peaKuMu, OCHOBBI KOJUIOUAHOW XUMUHU, TATOT€HBI, COCIMHEHUS CEPBI, COCTUHEHHUS
azora

Ilnanupyembie pe3yabTaThl 00Y4eHHsSI H OCBOCHHUSI COICPKAHUA Kypca
XUMUH

JINYHOCTHBIE pPe3yJIbTATHI OCBOCHUSI y4€OHOI0 nmpeaMeTa

v' B IECHHOCTHO-OPUEHTAIMOHHOM chepe — OCO3HAHUE POCCHICKOM TPAKIaH-
CKOM

v/ MICHTUYHOCTH, TyMaHHU3Ma, IENICYCTPEMIICHHOCTH,

v’ B TPYAOBOM c(epe — TOTOBHOCTH K OCO3HAHHOMY BBIOODY JaiibHEHIICH
oOpazoBareabHO 1 MPOo(EeCCUOHANBHON TPACKTOPHH,

v/ B MO3HABATEJbHON cepe — YMEHHE YIPaBIATh CBOEH MO3HABATEIBHOM
JESATELHOCTBIO ,FOTOBHOCTb U CIIOCOOHOCTh K OOPAa30BAHUIO, B TOM YHCIIE
camM000pa30BaHUI0, HA MPOTSHKEHUU BCEH JKHU3HM, CO3HATEIBHOE OTHOLLE-
HUE K HEMPEPBIBHOMY 00Pa30BAHUIO KAK YCIOBHIO

v’ ycremnHoi mpo(eCCHOHAIBHOM U OOIIECTBEHHOM AEATEIBHOCTH, HABBIKH
SKCIIEPUMEHTATILHOW M MCCIIEA0BATENBCKON ACATEIbHOCTH, YMEHHUE B My0-
JMYHOM TPEACTABIIEHUN PE3YJIBTATOB CAMOCTOSTENIBHON MO3HABATEIBHOM
JESATEbHOCTH,

v' — B chepe cOepexkeHHs 3M0POBbS — MPUHATHE W PeaTn3allis HEHHOCTEH
3I0POBOTO M 0€30MacHOro 00pasa >KU3HH, HENPUATHE BPEIHBIX MPUBBIYEK
(KypeHus, ynoTpeOJICHusl aJKOroJis, HAPKOTHKOB) HA OCHOBE 3HAHWNA O
CBOMCTBAX HAPKOJIOIMYECKMX M HAPKOTHYECKUX BEIIECTB, COOJIOICHUE
NPABHJI TEXHUKH 0€30MacHOCTH MpU padoTe ¢ BELMIECTBAMM, MAaTEpHalaMu
¥ TIporieccaMu B yueOHOM 1aboparopuu, B ObITY M HA MPOU3BOJICTBE.

MeranpeamerHbie pe3yJbTaThl 0CBOCHHS Y4€OHOI0 npeaMera
Peryasitusanie YVY/|
v/ CaMOCTOATENBHO ONPEAC/ATh [N, 3a1aBaTh MapaMeTPbl U KPUTEPHUH, TIO
KOTOPBIM MOKHO OTIPEIETUTD, YTO LEJIb JOCTUTHYTA,
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OLICHWBATh BO3MOKHBIE TOCJIEACTBHS AOCTH)KCHHS MOCTABJICHHON LIETU B
JESATEILHOCTH, COOCTBEHHOM >KM3HH M YKU3HU OKPYKAIOIIUX JIFOAEH, OCHO-
BBIBASICh HA COOOPAKEHUSX 3TUKHA U MOPAIH,

CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 331a4l B 00pa30BaTEIIbHON /es-
TEJBHOCTH M KU3HECHHBIX CUTYalUsIX;

OLICHWBATH PECYPCHI, B TOM YHCJIE BPEMSI U JPYTHE€ HEMATEPHAJIBHBIE pPe-
CYPCBI, HEOOXOAUMBIE JJIs1 JOCTUKCHHS TIOCTABJICHHOM LIETH;

BbIOMpATh MyTh TOCTHKEHUS LIETH, MJAHUPOBATh PELIEHUE MOCTABJICHHBIX
3a1ad,

ONTUMU3HPYS MATEPUATIbHBIE U HEMATEPUAIIBHBIE 3aTPATHI,
OPraHu30BBIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX AJIsL AOC-
THXKCHUS TTOCTABJICHHOM LIEJIH;

COIOCTABJIATH MOJIYYCHHBIN PE3yJbTaT AEATEIBHOCTH C MOCTABICHHOM 3a-
paHee LETbIO.

ITo3naBarenbHbIe Y'Y/
BrInyCKHUK HAY4HTCS:

v

v
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UCKATh U HAXOAWTh 00OOUIEHHBIE CMIOCOOBI PEIICHUS 3aa4, B TOM YHCIIE,
OCYILECTBIATh PA3BEPHYTHI MH(POPMALMOHHBINA MMOUCK W CTAaBUTh HA €TI0
OCHOBE HOBBIE (YU€OHBIC M TO3HABATEIIBHBIE ) 3a/1a4H,

KPUTHUYECKH OLICHUBATh WU MHTEPIPETHPOBATH HHPOPMALMIO C PA3HBIX MO-
3ULIHAH,

pacro3HaBarth ¥ PUKCUPOBATH MPOTHUBOPEYHs B MH(POPMALMOHHBIX UCTOY-
HUKAX;

WCIOJIb30BaTh PA3JIMYHbIE MOJACIBHO-CXEMATHUYECKUE CPEACTBA ISl MPEA-
CTaBJICHUS CYIIECTBEHHBIX CBA3€M M OTHOIICHUM, a TAKXKE MPOTUBOPECUNIA,
BBISIBJICHHBIX B HH(POPMALIMOHHBIX HCTOYHHKAX;

HaXOAWTh U TIPUBOAUTh KPUTHUECKUE apryMEHTH B OTHOIIEHUM NEHCTBUI
U CY)KJICHUH JIPYroro, CIOKOWHO M Pa3yMHO OTHOCHUTBHCA K KPUTHUYECKUM
3aMEUYaHUsIM B OTHOLIEHHMH COOCTBEHHOIO CY>KICHUS, PacCMarpHBaTh MX
KaK PeCypc COOCTBEHHOIO Pa3BUTHS,

BBIXOJMTh 33 paMKW Y4eOHOTO MPEAMETa M OCYIIECTBIAThH LIECJICHANPAB-
JICHHBIN TTOUCK

BO3MOKHOCTEH 1Sl ITUPOKOTO MEPEHOCA CPEACTB U CIOCOOOB AEHCTBUS,
BBICTPAaBaTh WHANBHIYATbHYO 00Pa30BaTEIbHYI0 TPAEKTOPHIO, YUUTHIBAS
OTPAHUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIC OTPAHUYECHUS,
MEHSATh U YACPKUBATh PA3HBIE MO3ULIAN B TO3HABATEIILHOM EATEIILHOCTH.
Kommynukarusubie YV /|

BBIyCKHUK HAYYUTCS:

v

OCYILECTBIATh ACTOBYK0 KOMMYHUKALIAIO KAK CO CBEPCTHUKAMHM, TaK M CO
B3POCJILIMM (KaK BHYTPU 00pa30BaTENIBHON OpraHu3aluu, Tak 1 3a €€ Ipe-
JieJIlaMu ), TOAOMPaTh MAPTHEPOB YIS ACTOBOM KOMMYHWKALIMKA MCXOMAs U3
COOOpaKCHHI PE3YJIBTATUBHOCTH B3aWMOJCHCTBHS, a4 HE JIMYHBIX CHMIIA-
THIA;

>
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IPHA OCYLIECTBIIEHUM IPyNNOBOH paboThl OBITH KaK PYKOBOJUTENEM, TAK U
YJIEHOM KOMAaH[Ibl B Pa3HbIX POisX (FeHepaTop MIACH, KPUTHK, UCIIOJIHH-
TEJb, BEICTYMAKOIIUHI, SKCIIEPT U T.1.);

KOOPAMHHUPOBATh W BBINOJHATH pad0Ty B YCIIOBUSAX PEATBHOIO, BUPTyallb-
HOT'O ¥

KOMOMHHPOBAHHOTO B3aMMOIEHCTBHS;

Pa3BEPHYTO, JOTUYHO U TOYHO M3JIaraTb CBOK TOYKY 3PEHUS C MCIIOJIB30-
BAHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX) SI3BIKOBBIX CPENICTB;
pacro3HaBaTh KOH()IMKTOTEHHBIC CUTYallUU U TPEAOTBPALLATh KOH(PIIUKTHI
J0 UX aKTHBHOW (pa3bl, BHICTPAMBATh ACIOBYIO U 00pa30BATEIILHYK) KOM-
MYHHKAIHIO, B30€rast IMYHOCTHBIX OLICHOYHBIX CY>KICHHIA.

IIpeaMeTHbIE pe3yabTaThl OCBOEHHS Y4eOHOT0 NMpeaMeTa

BrInyckHUK Ha yriyOJe€HHOM YPOBHE HAYUYUTCS:

v

v

PACKpPbIBaTh Ha MPUMEPAX POJb XUMHHM B (POPMUPOBAHMU COBPEMEHHOMN
HAy4YHOM KapTHUHBI MHpAa W B MPAKTUYECCKONW ACATEIIBHOCTH YEJIOBEKA,
B3aMMOCBS3b MEXKIY XUMHUCEH U APYTUMHU €CTECTBEHHBIMU HAYKAMM,
WITIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE M SBOJIOLMIO OPraHUYeCKON
XUMHH KaK HAYKH HA Pa3JIMYHBbIX UICTOPHYECKUX 3TAIaxX €€ Pa3BUTHS;
YCTAHABIIMBATH TPUYMHHO-CIICICTBEHHBIEC CBI3U MEXKIY CTPOCHUEM aTOMOB
XUMHYECKHX AJIEMEHTOB W MEPHOJNUYECCKUM N3MEHEHHUEM CBOHCTB XMMUYE-
CKMX 3JIEMEHTOB U UX COCTUHEHUIA

B COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKUX DJIEMEHTOB B MEPHUOINYECKON
CUCTEME;

aHAJIM3UPOBATh COCTAB, CTPOCHHE M CBOMCTBA BELIECTB, MPUMEHSS IMOJIO-
JKEHUSI OCHOBHBIX XMMHYECKAX TEOPHIA: XUMHUYECKOTO CTPOCHHS OpraHuye-
cknx coenuaeHnii A.M. byTtneposa,

CTPOCHHSI aTOMa, XMMHYECKOH CBS3M, JJICKTPOJUTHYECCKOW TUCCOLMALU
KHCJIOT 1 OCHOBAHMH;

YCTAHABIIMBATH MPUYMHHO-CJIEACTBEHHBIEC CBSI3W MEXAY CBOHCTBAMH BELIC-
CTBA M €r0 COCTABOM M CTPOCHHUEM,

NPUMEHATHh NPaBHJIA CUCTEMATHYECKON MEXIYHAPOIHOM HOMEHKIATYPbI
KaK CpEACTBA Pa3jMUYCHUs M MACHTH(PHUKALIWHN BEIIECTB MO UX COCTaBY U
CTPOEHHIO;

COCTaBJISITh MOJIEKYJISIDHBIE U CTPYKTYPHbIE (DOPMYJIBI HEOPraHUYECKUX U
OPraHUYECKUX BEUIECTB KaK HOCHUTENCH HHPOPMALIMK O CTPOCHHUHU BEILECT-
Ba, €r0 CBOMCTBAX M MPUHAICKHOCTH K OMPEACTIEHHOMY KIIACCYy COEAMHE-
HUIA,
OOBSCHATH MPUPOAY M CHOCOOBI 00pa30BaHUsl XMMHUYECKOM CBSI3M: KOBA-
JIEHTHOH (TIOJISIPHOM, HENOJIIPHOH ), MOHHOM, METAJUTMYECKOM, BOJAOPOAHOMN
— C LENBIO ONMPEACTIEHUS XUMUYECKOH aKTHBHOCTH BEIIECTB,
XapaKkTepU30BaTh (PU3HUECKHAE CBOHCTBA HEOPraHMYECKUX W OPraHUYEeCKUX
BEUICCTB U YCTAHABJIMBATH 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTB OT
TUNA KPUCTATUTMYECKON PELIETKH,
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XapaKTepH30BaTh 3aKOHOMEPHOCTH B WM3MECHCHMM XMMHMUYECKMX CBOMCTB
MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHECHUMN, BBICITUX OKCHIOB U THIPO-
KCH/IOB,;

MPUBOIUTH MPUMEPHI XUMUUECKUX PEAKIIi, PACKPHIBAIOIINX XapaKTePHBIE
XUMHWYECKAE CBONCTBA HEOPraHMYECKMX M OPraHUYECKHX BEHICCTB M3Y-
YEHHBIX KJIACCOB C IEJIbI0 WX HMACHTU(PHUKAUU U OOBICHECHHUs 00JacTh
MPUMCHEHUS,

ONMPENENATh MEXaHU3M PEAKIIUUA B 3aBUCHUMOCTU OT YCJIOBUH MPOBEICHUS
PEaKIMK ¥ MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHUECKUX PEak-
1[I Ha OCHOBE THTA XUMUYECKOW CBS3U M aKTUBHOCTH PEareHTOB;
yCTaHaBIMBATh 3aBUCUMOCTh PEAKIIMOHHON CHOCOOHOCTH OPraHUYECKUX
COCIMHECHUN OT XapakTepa B3aMMHOIO BIIMSHUSI aTOMOB B MOJICKYJIaxX C Iie-
JIbIO TTPOTHO3UPOBAHMSI TPOIYKTOB PEAKIINH;

yCTaHABIIMBATh 3aBUCMMOCTh CKOPOCTH XMMHUYECKON PEaKIIui U CMEIICHUS
XUMUYECKOTO PABHOBECHSI OT PA3IMYHBIX (PAKTOPOB C LEbI0 ONPEACTCHUS
ONITUMAJIBHBIX YCIIOBUH MPOTEKAHUS XUMUYECKUX MPOIIECCOB,;
yCTaHABIMBATh TEHETUYECKYIO CBS3b MEXKY KJacCaMW HEOPraHWYECKUX W
OpPraHUYECKUX

BEIICCTB Il OOOCHOBAHMS TMPUHIUMHAILHOW BO3MOXKHOCTH TIOJYUCHUS
HEOPraHWYECKUX M OPraHUYEeCKUX COEAMHEHWI 3aJaHHOTO COoCTaBa W
CTPOCHHS,

noa0MpaTh PearcHTHl, YCIOBH U OMPEACIATh MPOAYKThI PEaKIuii, MO3BO-
JISTFOIITNX

peaiu30BaTh JAOOPATOPHBIE U MPOMBIIICHHBIE COCOOBI MOJYYEHUST BaXK-
HEHIINX HEOPraHUYECKUX U OPTAHUUYECKUX BEIECTB;

OMPENENATh XapaKTep CPEJbl B PE3YyJbTaTe TUAPOJIN3a HCOPraHUYECKUX U
OPraHWYECKUX BEIIECTB U MPUBOAUTH TPUMEPHI THAPOJIM3a BEIIECTB B MO-
BCC/THEBHOM KU3HHU YEJIOBEKA, OMOJOTMYECKUX OOMEHHBIX MPOIECCaX U
MPOMBIIIICHHOCTH,

MPUBOUTH MMPUMEPHI OKHACTUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B TIPHU-
ponac,

MPOU3BOACTBEHHBIX MPOIECCAX U KU3HEACITEIIBHOCTH OPraHU3MOB;
00OCHOBBIBATh MPAKTUYECKOE MCMOIb30BAHNE HEOPTraHMYECKUX U OPraHU-
YECKMX BEIICCTB M UX PEAKIIMA B MPOMBIIIJICHHOCTH U OBITY;

BBITIOJTHATh XUMHUECKUN SKCIIEPUMEHT MO PACMO3HABAHUIO U TIOTYUCHUIO
HEOPraHUYECKUX M OPraHUYeCKUX BEUIECTB, OTHOCSIIMXCS K Pa3TUYHBIM
KJlaccaM COEAVHEHUWH, B COOTBETCTBUM C MpaBWjIaMM W TpueMamu 0€30-
MacHOW paldoThl ¢ XMMUYECKUMHU BEIICCTBAMM M JJAOOPATOPHBIM 000PY10-
BaHUEM,

MPOBOANUTH PACUEThl HA OCHOBE XMMHUUYECKUX (DOPMYJT M YpaBHEHH peak-
Uil HAXOXKICHUE MOJIEKYJIIPHOU (POPMYIIBI OPraHMYECKOro BEUIECTBA M0
€ro MJIOTHOCTA M MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB,
WJIM 1O MPOYKTaM CrOpaHusl, pacyeThl MaCCOBOM 10JIH



v' (Macchl) XAMHYECKOTO COCANHEHHUS B CMECH; PACUeThl MacChl (00beMa, KO-
JIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLMH, €CJIM OJHO M3 BEUICCTB JAHO B
U30BITKE (MMEET MPUMECH ),

v/ pacueThl MacCOBOM MIIM OOBEMHOM JOJH BHIXOJA MPOAYKTA PCAKIUH OT
TEOPETUYECKN BO3MOYKHOIO, PacyeThl TEIJIOBOTO 3P (eKTa peakiuu; pac-
4eThl OOBEMHBIX OTHOILICHHWHA ra30B MPU XUMUYECKUX PEAKIMSIX, PACUETHI
Macchl (00beMa, KOMYECTBA BEIIESCTBA) MPOAYKTA PEAKINU, €CIIU OJJHO U3
BELIECTB JAHO B BHJE PacTBOPA C ONPEAEITICHHOW MAacCOBOM J0JIE PacTBO-
PEHHOTO BELICCTRA,

v/ MCTOb30BaTh METO/IbI HAYYHOTO TIO3HAHMS. aHAITU3, CHHTE3, MOICIHPOBa-
HUE XHMHWYECKUX TMPOIECCOB W SBJICHUNA — MPU PEIHICHUA Y4EOHO-
UCCIICIOBATENBCKUX 3a/1a4 M0 U3YUYECHHUIO CBOKMCTB, CIOCOO0B MOJIYYCHHUS U
Pacro3HaBAHUS OPTaHUYECKUX BEILIECTB;

v’ BIIAJETh MpaBHJIAMH O€30MACHOr0 OOpalieHus ¢ CAKAMH, TOPIOYAMH H
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMK ObITOBOM XUMUU,

v/ OCYIIECTB/IATH MOUCK XUMHYECKOW MH(POPMALUHU TI0 HA3BAHUAM, WUIACHTH-
(urKaTopam, CTPYKTYPHBIM (POpMyJiaM BEIIECTB,;

v/ KPUTHYECKH OLICHWBATh U UHTCPIPETHPOBATH XUMHUCCKYIO HH(POPMAILIHIO,
COJIEPKALIYOCS B COOOIIEHUSIX CPEICTB MACCOBOM MH(OpMaLK, pecypcax
HUHTepHETa, HAYYHO-NOMYJISPHBIX CTAThIX ¢ TOYKU 3PECHUS €CTECTBEHHO -
HAyYHOH KOPPEKTHOCTH B WEJSX BBISBJACHUS OMIMOOYHBIX CYXXKICHHHA H
(hopMuUpOBaHUsE COOCTBEHHOM MO3HIINH,

v/ YCTaHABIMBATH B3aUMOCBI3H MEXIY (haKTaMM M TEOpPHEH, MPUYUHON H
CIICACTBUEM IMPHU aHATIN3E MPOOJEMHBIX CUTyallii 1 0OOCHOBAaHWUMW TPUHU-
MAaEMBIX PEIICHUI HA OCHOBE XUMHUYECKUX 3HAHMUIA,

v/ TPEICTaBIIAThH IyTH PEUICHHUs MIOOATBHBIX MPOOIEM, CTOSIIUX Mepel de-
JIOBE€YECTBOM, M TMEPCIEKTUBHBIX HAMPABICHUNA PA3BUTHUS XUMHUYECKUX
TEXHOJOTHUI, B TOM YHCJIE TEXHOJIOTUI

v’ COBPEMEHHBIX MATEPHAJIOB C PA3IMYHON (PYyHKIHOHATBHOCTEIO, BO30OHOB-
JIIEMBIX UCTOYHUKOB ChIPbS, TEPEPAOOTKH U YTUIN3ALMHA TPOMBIILTIEHHBIX
1 OBITOBBIX OTXO/IOB.

BreinyckHuK Ha yriryOJ€HHOM YPOBHE MOJYYUT BO3MOKHOCTb HAY YU ThCS:

v' (opMyIHpOBaTh IENIb MCCIACIOBAHUS, BBIIABHIaTh M MPOBEPATH SKCICPH-
MEHTAJIbHO TUIOTE3bl O XMMUYECKMX CBOMCTBAX BELIECTB HA OCHOBE MX CO-
CTaBa M CTPOEHUS, UX CIIOCOOHOCTU BCTYMaTh B XMMHMUYECKHE PEAKIIMH, O
XapakTepe U MPOJAYKTaX Pa3iMYHbIX XMMUUYECKUX PEAKIIUH;

v/ CaMOCTOATENIBHO TJIAHKPOBATH W TPOBOIUTH XUMHUYECKUE SKCIICPUMEHTHI C
coOnroicHrEM TpaBua 0e30MacHOi padoThl ¢ BEIIECTBAMHU M JIADOpaTOpP-
HbIM 000PYAOBAHUEM,

v/ MHTEPIPETUPOBATH JAHHBIC O COCTABE M CTPOCHHM BELICCTB, MOJYYCHHBIC
C MOMOMUIBIO COBPEMEHHBIX (PUBUKO-XUMUUYECKUX METOJIOB;



v/ OIKCHIBATH COCTOSIHUE 3JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBaH-
TOBOMEXAHMYECKUX MPEACTABICHUM O CTPOECHWM aroma Ajisi 0ObICHEHUs
PE3yJbTAaTOB CHNEKTPATBHOIO aHAJIM3a BELIECTB;

v/ XapaKTepH30BaTh POJIb A30TOCOACPIKAIINX TETCPOIMKIMYSCKHX COCIUHE-

HU 1
v HYKJIEMHOBBIX KHCJIOT KaK BAXKHCHIINX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;
v MPOTHO3UPOBATH BO3MO>KHOCTh MPOTEKAHUS OKUCIIUTEIBHO-

BOCCTAHOBHUTCJIBHBIX peaKHHﬁ, JCOKaAIUX B OCHOBC IPHUPOJHLBIX M IIPOU3-
BOACTBCHHBLIX ITPOLCCCOB.

Conepxkanue pa3aeioB H TEM YUeOHOT0 Kypca
10 knacce (3 4 B Heneu1ro, Beero 102 4, u3 HUX 3 4—pe3epBHOE Bpemsi)

Tema 1. IlloBTOpenue u yriyo/aenne 3nanmii (184)

ATOMHO-MOJIEKYJISIPHOE YUeHUE. BelecTsa MOJIEKYISPHOTO U HEMOJIEKYIJISIPHOTO
cTpoeHus. KayecTBEHHBI M KOJIWYECTBEHHBIM cocTaB BellecTBa. MossgpHas u
OTHOCHTEJIbHAS MOJIEKYJIAPHAs Macchl BelecTsa. MoJibHas 10/ U MaccoBas J10-
JIsl DJIEMEHTA B BELLECTBE.

Crpoenue atroma. AtomHas opoutane. [IpaBuiia 3amoaHeHNs SNEKTPOHAMHA aTOM-
HbIX opOuTasieil. BajgeHTHbIC 1eKTpoHbl. [lepuoanyeckuii 3akoH. DOpMyIUpPOB-
Ka 3aKOHA B CBETE COBPEMEHHBIX NPEACTABICHUN O CTPOCHUH aroma. M3mMeHeHue
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B IEPUOAAX U IPYIIIIAX.

XHAMHYECKAs CBSA3b. DIEKTPOOTPULATENBHOCTh. BUabl XuMuueckoi cBs3u. Mon-
Has cBs3b. KOBasieHTHAs HEMOJSIpHAS U MONSPHAS CBA3b. OOMEHHBINA U JOHOPHO-
AKUENTOPHBIA MEXAHW3M O00pa30BaHUsl KOBAJICHTHOW MOJSAPHON CBs3W. ['eoMeT-
pus MOJEKyJIbl. MeTtaueckas CBa3b. BomopoaHas cBsa3b. ArperarHbie COCTOS-
HUA BelecTBa. TUIbl KPUCTAUIMYECKUX PELIETOK: arOMHAas, MOJEKYJspHasd,
WOHHAsA, METAUTAYECKAs.

Pacuetsl mo ¢gopmynam M ypaBHEHWSIM peaklMid. ['a30Bble 3aKOHBI. YPaBHEHHE
Knaiinepona—MenaeneeBa. 3akoH ABOraapo. 3aKOH OOBEMHBIX OTHOLICHWI.
OTtHOCHTENBHAS TNTIOTHOCTH Ta30B.

Knaccupukanms XuMUYECKMX peakuuii Mo Pa3IMYHbIM MPU3HAKAM CPABHEHUSI.
H3MeHEHnEe CTENEHU OKUCIICHUS DJIEMEHTOB B COCAMHEHUSAX. OKHUCIHTEIBHO-
BOCCTAHOBUTENBHBIE peakuuud. OKHUCIEHHE M BOCCTAHOBJICHHE. OKUCIUTENH WU
BOCCTAHOBUTENIA. METO/ 3JIEKTPOHHOTO OanaHca. [lepmaHranar kaims Kak OKucC-
JIUTEb.

Baxneiime KI1acChl HEOPraHWYECKUX BEIIECTB. ['€HeTHYeCKas CBA3b MEXIY
KJJaCCaMM HEOPraHWYECKUX COCAMHECHMNA. Peakumm moHHOro odmeHa. ['maposms.
pH cpensl.

PactBopsl. CriocOOBI BEIP&KEHUS KOJIMYECTBEHHOTO COCTaBa PacTBOpa: MaccoBast
1075 (MPOLEHTHAST KOHUEHTPALKs ), MOJIIpHast KOHUeHTpauus. KomnonaHsie pac-
TBOPBL. DPpPext Tunnans. Koarynsuus. Cunepesuc. KOMIIEKCHBIE COCTUHEHUSI.



CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa3oBaTelb, MUuraiasl. KoopauHamm-
OHHOE YKcII0. HOMEHKnarypa KOMIIJIEKCHBIX COCAMHEHUH.

JleMmoHCcTpaum.

1. OOpa3ibl BEMIECTB MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

2. Bosronka noja.

3. OnpenenieHne KUCIOTHOCTH CPEBI MTPH TTOMOLIM UHAMKATOPOB.

4. Dpdext Tunpans.

5. O0pa3oBaHuE KOMIUIEKCHBIX COCTMHEHUI MEPEXOAHBIX METATIOB.
JlaGopaTopHbIE ONBITHI.

1. Peakumy HOHHOTO OOMEHA.

2. CBOICTBA KOJUIOMHBIX PACTBOPOB.

3. I'maponus conen.

4. TlosmyyeHUE U CBOMCTBA KOMIUICKCHBIX COCTMHEHUH.

IIpakTu4yeckas padora Ne 1. BeinomHEHNE 3KCNEPUMEHTAIBHBIX 3314 110 TEME
«PeakonHas cnocOOHOCTh BEIIECTB B PACTBOPAX).

Kontpoabnas padora Nel no teme « OCHOBBI XUMHWY.

Tema 2. OcHOBHBIC MOHATHS Opranuveckoii xummu (134)

[Tpeamer opranmyeckoil xumuH. OCOOEHHOCTH OPraHMYECKUX BEUIECTB. 3HAUE-
HUE OPraHu4eckoi XWMHHU. [IpruuHBI MHOr0OOpa3Hsi OPraHMYECKUX BELICCTB.
YTHepoaHbIi CKENET, €ro TUMBL UUKIMYECKHE, aluknndeckue. KapOouuknnue-
CKHE U TETEPOLIMKIIMYECKUE CKENEThl. BUABI CBA3EH B MOJIEKYIaX OPraHUYECKHUX
BEILIECTB. OJMHAPHBIE, ABOMHBIE, TPOHHbIE. I3MEHEHNE DHEPIUU CBA3CH MEKIY
aToOMamMH yrjiepoaa NMpHA YBEIMYEHUM KPATHOCTU CBs3M. HachlIEHHBIE U HEHA-
CBILLIEHHBIE COCUHEHUSI.

ONEKTPOHHOE CTPOECHUE M XMMHUYECKHE CBSI3W artoMa yriepoaa. ['mOpuamsanms
opOuTaleli, ee THIIBI [T OPraHHYEeCKUX COSTMHEHHIT: sp°, sp’, sp. OGpasoBanme
O- U M-CBA3EH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM.

OCHOBHBIE TIOJIOKEHHS CTPYKTYPHOM TEOPUM OPraHUYECKUX COCAMHEHUN. XUMHU-
yeckoe crpoeHne. CTpykTypHas ¢opmyna. CTpyKTypHass W MPOCTPAHCTBEHHAS
n3omepus. Mzomepus yriepoanoro ckenera. Mzomepus nonoxxenus. Mexxknac-
coBasi U3oMepus. Buapl MpoCTpaHCTBEHHONW M30Mepuu. OnTuyecKas M30MEpUs.
OnTuyecKkre aHTUIOABI. XUPATbHOCTh. XUPAIBHBIE U AXUPATBHBIE MOJIEKYJIBI.
['eomerpuueckas uzomepust (yuc-, mpanc-uzomepus). ['omonorus. ['omosory.
["'omonornyeckas pa3HOCTb. | 'OMOJIOrMYECKUE PSIIIbI.

OnexkTpoHHbIe 3P dekThl. CrnocoObl 3anuceil peakimii B OPraHuyeCKOd XUMUH.
Cxema v ypaBHEHHE. YCIOBHUs NpoBeacHUs peakumid. Kiaccnpukanms peakumii
OPraHUYECKUX BELIECTB MO CTPYKTYPHOMY IPU3HAKY: 3AMEILECHUE, TPUCOCANHE-
HUE, OTwIeIyieHre. Mexanu3mbl peakuuii. CnocoObl pa3pbiBa CBS3H YITIEPOA-
yraepoa. CBOOOHBIE PaAUKANIbI, HYKJICO(PUITBI U SJIEKTPO(HUITBL.

Krnaccuukanms opraHnyeckux BEUIECTB U peakuii. OCHOBHBIE KJIACCHI OPraHU-
yeckux coeamHeHuil. Knaccuukanms opraHnyeckux COeAMHEHUH 10 (PyHKIMO-
HAJIBHBIM Ipynnam. DJEKTPOHHOE CTPOEHUE OPraHMYECKUX BEIIECTB. B3anmHoe
BIMSHUE aTOMOB W Tpynn aroMoB. MHAYKTUBHBIA W ME30MEPHBIA 3 (EKTHI.
[Ipeacrasiienne o0 pe3oHance. HomeHknarypa opraHM4eckux BELIECTB. Mexay-



HapoJHas (CHCTEMATHYeCKasl) HOMEHKIIaTypa OPraHuYeCKUX BEIIECTB, €€ MPUH-
uunbl. ParmonansHas HoMEHKIIATypa. OKUCIEHUE U BOCCTAHOBJICHUE B OPraHM-
YeCKON XMMMUH.

JemoncTpanuu. 1. Moaenu OpraHudeCKuX MOJICKYJL.

Tema 3. YraeBoaopoasl (25 u)

A 1 K a H bl. CTpoeHue monekyibl MmetaHa. [Tonsatue o koHpopmanumsax. Odmias
XapaKTEPUCTHKA KJIacca, PU3NYECKHE U XMMUYECKUE CBOMCTBA (rOpEHHE, KaTa-
JUTHYECKOE OKHUCIICHUE, TATOTCHUPOBAHWE, HUTPOBAHHME, KPEKWHT, MUPOJIH3).
MexaHu3M peakiuu XJIOPUPOBAHUS METaHA. AJIKaHbl B Ipupoae. CHHTETUUECKUE
CHOCOOBI MOMYYECHUS alTKaHOB. METOIbI MOTyUYECHUS AIKAHOB W3 aJIKWITaJIOreHU-
JOB (peaknus Bropua), 1ekapOOKCHIMPOBAHUEM COJIEl KapOOHOBBIX KHUCIIOT W
AJIEKTPOJIA30M PACTBOPOB COJIEH KapOOHOBBIX KUCIIOT. [ [pUMEHEHHE alKaHOB.
[l k10ankaH bl. O0mas xapakTepucTUKa Knacca, (pu3nueckue CBOMCTBA.
Buael nzomepun. HanpsbkeHHbIE U HEHANIPSOKEHHBIE LUKIIBL. XUMUYECKUE CBOM-
CTBa LMKJIONPOIAHa (TOPEHUE, TUAPUPOBAHKE, TPUCOCTUHEHUE TAJIOTEHOB, Tajl0-
TE€HOBOJIOPOJIOB, BOJbI) U IIUKIIOT€KCaHa (TOPEHUE, XJIOPUPOBAHUE, HUTPOBAHUE ).
[Tony4yeHre NUMKITOAIKAHOB U3 AlIKAHOB U JUTAIOT€HAJIKAHOB.

A 1 x ¢ H bl. O011as xapakrepuctuka kjaacca. CTpOCHHE MOJIEKYJIbI dTUjicHa. Du-
3UYECKHE CBOMCTBA aJIKEHOB. ['eOMeTprUUecKas N30MEPHUSA AITKEHOB. XUMUYECKHUE
CBOICTBA aNKEeHOB. Peakumy npucoeaAMHEHUs M0 KPAaTHOM CBA3M — THAPUPOBA-
HUE, TAIOTCHUPOBAHUE, TWAPOTAIOTEHUpOBaHKE, ruaparaums. [Ipasuno Map-
KOBHMKOBA M €ro OOBACHEHUE C TOYKH 3PEHUS 3JEKTPOHHOU Teopuu. B3ammo-
JIEACTBUE AJIKEHOB ¢ OPOMOM M XJIOPOM B Ta30BoMl (aze uiam Ha cBery. OKucie-
HUE AJIKEHOB (TOPEHUE, OKUCIIEHUE KUCIOPOJOM B MPUCYTCTBHU XJIOPUAA NaJljia-
JMsi, IO ACHCTBAEM cepelpa, OKUCIECHUE TOPSYMM TMOAKUCICHHBIM PacTBOPOM
NEpPMaHraHara Kanms, okuciaeHue no Barnepy). [Tonumepuzanus. [lomydenue an-
KECHOB M3 QJIKAHOB, AJIKWITAJOTCHUIOB U AUTaloreHankaHoB. [IpuMenenne 3tu-
JIEHA U MIPOTNTUJICHA.

A 1 x anu e H bl Kiaccudukanyss ATHEHOBBIX yIIEBOAOPOAOB. CONMPSIKEHHBIE
queHbl, OU3NUYECKUE U XUMUYECKUE CBOMCTBA TMBHHWIIA U M3omnpeHa. 1,2- u 1.4-
npucoequnenue. [loimmvepnsanus. Kayuyku. Bynkanusanus Kkaydykos. Pe3una u
300HuT. CUHTE3 OyTaaueHa u3 OyTaHa U dTaHoJIa.

A 1 x 1 H bl. O0u1as xapakrepuctuka. CTPOEHUE MOJIEKYJIBI aleTHIIEHA. Dru3nye-
CKHAE U XUMHYECKUE CBOMCTBA AIKMHOB. Peakumyu nprucOEeIMHEHUS TallOTEHOB, Ta-
JIOT€HOBOJOPOAOB, BOABL | wapupoBanue. Tpumepusauus U auMepusanus are-
TuneHa. KucnoTHele CBOKWCTBA aJKWHOB C KOHLEBON TPOWHON CBA3BIO. ALECTHIIN-
nbl. OKHCIIEHHE aJKMHOB PAaCTBOPOM IEpMaHranara kanus. [Ipumenenue aueru-
nena. KapOuanselii Meton nmonyuyeHus anetuncHa. [luponns merana. CuHTe3 an-
KWHOB AJIKUJIMPOBAHUEM ALICTUIIHIOB.

A p ¢ H bl [lonaTue 06 apomatnunoctu. [IpaBuno Xrokkens. beHzon — crpoe-
HUE MOJICKYJNBI, (pu3ndeckue cBoiicTBa. ['omomorndeckuii psa O6enzona. M3zome-
pHsl IM3aMEIICHHBIX OCH30JI0B HA MPUMEPE KCHJIOJOB. Peakuuu 3aMemeHus: B
OCH30JbHOM siAipe (TFAJIOTCHUPOBAHKUE, HUTPOBAHME, AIKMJIUPOBaHWE). Peakumn
NPUCOEAMHEHUS K OEH30Jly (TMAPHPOBAHKE, XJIOPUPOBAHUE HA CBETY). OcoOeH-



HOCTH XMMHH aJKuI0eH30J10B. [IpaBuna opHeHTalMy 3aMECTUTENIEH B PEAKLUX
3aMeleHusl. bpoMupoBaHue U HUTPOBaHUE TOMyosia. OKUCIEHUE alKUIOECH30JI0B
PAcTBOPOM MEPMAHraHaTa Kaivs. ["aJloreHupoBaHne anKWIOEH30JI0B B OOKOBYIO
uens. Peakuus Brop-

na—®@OUTTHra KaK METOJl CHHTE3a aKWIOEH30/10B. CTHPOJ KaK MPUMEP HEmpe-
JEJIBHOTO apOMAaTHYECKOTO COCTUHEHMSI.
[l[pUpOTHBIEUCTOYHUKHUYTIEBOTOP OO0 B. [[pupoaHbiii 1 nomyT-
HBI HE(PTAHBIE ra3bl, UX COCTaB, UCMOIb30BaHKue. HeTh Kak cMech yriieBoa0pO-
noB. IlepeuuHas m BrOpuuHas mnepepaborka HedTH. Pudopmunr. KameHHBbIHA
yTOJIb.
'eHEeTHUYECKAACBA3ZBMEIXKAYpPa3JdMYHBIMUKIACCaAaMUYTIeE
B O 10 P o0 B. KauecTBeHHBIE peakiuy Ha HEMPEACTBHBIEC YTIEBOAOPOABI.
['anoreHONpoOM3BOAHBIEYTJIEBOIOPO A0 B. Peaknyu 3aMenieHus
rajioreHa Ha TMAPOKCHJI, HUTPOrpynny, nuaHorpymnmy. JIeicTBrE Ha rajJoreHnpo-
W3BOJHBIC BOJHOTO M CHMPTOBOTO pacTBopa wwienoun. CpaBHEHHE PEAKIIMOHHOM
CHOCOOHOCTH alKWiI-, BUHWJ-, (PeHUI- U OcH3mrajoreHu108. Mcnoap3oBanue
raJioreH MPOU3BOJHBIX B OBITY, TEXHUKE W B CUHTE3€. [oHATHE O MarHUi{Opranu-
YECKUX COeIMHEHUSX. [10/TydeHnE aJIKaHOB BOCCTAHOBIIEHUEM

MOJAJTKAHOB UOJIOBOJIOPOJIOM. MacHutiopeanuyeckue coeoOuHeHusl.
JlemoHCcTpaum.

1. bpoMHpoOBaHKE reKCaHa HA CBETY.

2. 'opeHre MeTaHa, STUIICHA, allcTUJIEHA.

3. OTHOLIEHUE METaHA, STHJICHA, ALECTUICHA U OEH30J1a K pacTBOpaM NEPMAaHra-
HaTa Kajust 1 OpOMHOM BOJIE.

4. OKHCIICHUE TOJTy0JIa PACTBOPOM MIEPMAHTAHATA KAJTUSI.

5. TlonmydeHue OTWieHA peaknueld Ieruaparaldyd 5TAaHOJA, aueTHIIeHA —
THIPOJIN30M KapOua KaJlbLusL.

6. [TonydyeHne cTupona ACMOJMMEPU3alUeil MOIMCTHPOJIA U UCTIBITAHUE €TI0 OT-
HOIIICHHSI K PACTBOPY MEPMAaHraHaTa KaJjvs.

JlabopaTopHsle onbIThl. COCTaBICHUE MOJCIIEH MOJIEKYJ aJIKaHOB. B3anMoneii-
CTBHE aJKaHOB ¢ OpomMoM. COCTaBJICHUE MOJEIICH MOJEKYJT HENPEAECIBbHBIX CO-
CIMHEHUI.

IpakTnueckas padora Ne 2. CocTaBieHUE MOJEIECH MOJIEKYJT YIJIEBOAOPOAOB.
IpakTnueckas padora Ne 3. [1oylydeHHE STUJICHA U ONIBITHI C HAM.
Kontpoabnas padora Ne 2 o teMe « YTeBOAOPOIbD).

Tema 4. Kuciopoacoaep:xkamue opranudeckue coequHenus (194)

C nu p T 1. HoMeHKIIaTypa u u3oMepust CIUPTOB. TOKCHYECKOE AEHCTBUE HA OP-
TaHU3M METaHOJIA U 3TaHona. OPU3NYECKUE CBOMCTBA MPEACTBHBIX OAHOATOMHBIX
cnupTOB. XMMHYECKHE CBOWCTBA CIUPTOB (KHCIOTHBIE CBOMCTBA, PEaKkUWW 3a-
MELICHHS THAPOKCUIIBHOM IPyNIbl HA TAJIOTeH, MEXMOJIECKYJIIPHAs U BHYTPUMO-
JIEKYyJIIpHas ACTUApATALMsl, OKACICHUE, PEaKIUU YIJIEBOAOPOJHOTO PAAMKAIIA).
AJnxoronaTel. ['Maponu3, alKWIMPOBaHUE (CHHTE3 MPOCTHIX 3PUPOB N0 BUibsaM-
COHY). IIpOMBIIIJIEHHBI CUHTE3 METAHOJIA. MHOrOAaTOMHBIE COUPTHL. DTHJICHT-
JIMKOJIb W TTIMLEPUH, WX (PU3AYECKUE U XUMUYECKUE CBOMCTBA. CUHTE3 TUOKCaHA



U3 STWICHIIMKOJSA. TOKCHYHOCTBh 3TUICHINIMKOJA. KauecTBEHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHL. [IpocThie 3QUpbl KaK U30MEPBI MPEACIBHBIX OJJHOATOM-
HBIX cUPTOB. CpaBHEHUE MX (PU3NYECKMX U XUMHUUYECKUX CBOMCTB CO CIIMPTAMMU.
Peaknus pacuienienust mpocThix 3(pUpoB HOJAOBOAOPOIAOM.

® ¢ H 0 11 bI. HomeHknatypa u nzomepus. B3auMHOe BIUsSIHUE TPYIIIT aTOMOB HA
npuMepe (penona. OU3MUECKHE U XMMHUYECKHAE CBOMCTBA (DEHONMA M KPE3OJIOB.
Kucnotnsle cBoiicTBa (PEHONOB B CPABHEHUM CO CIUPTAMHU. Peakuu 3aMeIeHus
B OCH30JIbHOM KOJbIE (TAJIOTCHUPOBAHUE, HUTpoBaHue). OkuciaeHue (HEHONOB.
KavectBennsie peakuuu Ha peHon. [Ipumenenne peHona.
KapOOHUITBHBIECOECIHHEHH 4. DJIEKTPOHHOE CTPOCHUE KAPOOHUIIBHOMA
rpynnsl. AJbACTUAB U KETOHBL. DHU3MuYeckHe CBOHCTBA (PopMalibaerHia, are-
TaNbACTUAA, AUETOHA. [[onsamue o Kemo-eHONbHOU MAYMOMEepUul KapOOHUIbHBLX
coeounenutl. Peakiu npucoeIMHEHNS BOJBI, CIIAPTOB, IMAHOBOIOPOAA U THAPO-
cynb(uta HaTpus. CpaBHEHHE PEAKIIMOHHOM CHOCOOHOCTH AbICTHIOB U KETO-
HOB B PCaKIMIX MPUCOCAMHEHH. Peakimu 3aMeleHust aroMOB BOAOPOA MPH Ol
YIJIEPOAHOM artoMe Ha rajoreH. [lonummepusanms GpopManbAeriaa U aneTanbac-
runa. Cunmes CNUpmos 83aUMOOCUCMEUeM KapOOHUIbHBIX COeOUHEHUN C pedK-
mugom [ punvspa. OKUCIIEHUE KapOOHWIIbHBIX COCAMHEHMI. CpaBHEHUE OKUCIIE-
HUSl IBJACTHAOB W KETOHOB. BOCCTaHOBICHHE KAapOOHWIBHBIX COEIWHCHUH B
cnupThl. KayecTBEHHBIE PEaKMK HA ANBACTHUAHYIO Tpynny. Peakyuu aib0oibHO-
KpomoHogoii konoencayuu. OcodeHHoCTH hopManbiaec-

runa. Peakunust popmanbaeruaa ¢ (peHOIOM.

KapOOHOBBI €KHCIIOT B DIEKTPOHHOE CTPOCHHUE KapOOKCHIIBHOMN rpyn-
nel. ['oMosnornuecknii psia NPEAEbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
du3nvecKre CBOKWCTBa KAPOOHOBBIX KMCIOT HA MPUMEPE MYPAaBBUHOM, YKCYCHOI,
[IPOMUOHOBOM, MAJILMUTUHOBON M CTEAPUHOBONW KHUCIIOT. XUMUYECKHE CBOMCTBA
KapOOHOBBIX KHCIOT. KHCIOTHBIE CBOWCTBA (M3MEHEHHE OKPACKH WHAMKATOPOB,
PEAKIMH C AKTUBHBIMU METAJUIAMH, OCHOBHBIMU OKCHJIaMHW, OCHOBAHUSMH, COJISI-
Mu). 3MeHeHrne cruibl KapOOHOBBIX KHACIOT MPH BBEACHUH JOHOPHBIX M AKIICT-
TOPHBIX 3amecTuTencii. BzaumoaeiictBre kapOOHOBBIX KUCIOT CO CUpTaMu (pe-
akuus drepudukanyn). ['aroreHnpoBanue KapOOHOBBIX KMCIOT B OOKOBYIO LICTIb.
Oco0eHHOCTH MYPaBbUHOM KHUCIOTHI. BakHEWIIWe MpeacTaBUTENM Kilacca Kap-
OOHOBBIX KHMCIIOT M MX NpUMEHEHHUE. [lolyueHne MypaBbMHOM M YKCYCHOH KH-
CJIOT B MPOMBILIIEHHOCTH. Bricmme kapOoHOBBIE KMCIOTH. [1laBeneBas kucmora
KaK MPEACTaBUTENb AUKAPOOHOBBIX KUCIOT. [IpeacTapneHne 0 HeMpeaenbHbIX U
apoMaTH4eCKUX KHcaoTax. OCOOEHHOCTH WX CTPOCHHS M CBOWCTB. 3HAYCHHUE
KapOOHOBBIX KUCJIOT.
OYHKOUMOHATBHBENPOHU3BOAHBEKAPOOHOBHXKHUCHOT. [lo-
JYUYEHHE XJIOPAHTHIPUIOB W AHTUAPUIOB KHCIOT, WX ruaposu3. llomyuenue
CIIO’KHBIX 3(DMPOB € UCHOJB30BAHUEM XJIOPAHTUIPHUIOB M AHTHUAPUAOB KHCIIOT.
Crnoxxabie 3(pupbl Kak U30MepPbl KapOOHOBBIX KUCHOT. CpaBHEHHE (PUINUYECKUX
CBOWMCTB M PEAKLIMOHHOM CITOCOOHOCTH CIIOKHBIX 3()MPOB U M30MEPHBIX UM Kap-
OOHOBBIX KHCHOT. ['uApOIn3 CIOKHBIX 3QUPOB. CUHTE3 CHOXKHBIX 3(PUpoB (heHo-
70B. CIIO’KHBIE A(PUPBI HEOPraHWYECKUX KUCIOT. Hurpormuuepun. Amuasl. Conm
KapOOHOBBIX KHCJIOT, WX TEPMHUYECKOE PA3JIOKCHUE B MPUCYTCTBUHU IIEIOYH.



CuHTe3 KapOOHWIIBHBIX COEAMHECHUH Pa3sI0’KEHUEM KaJIbLIMEBBIX COJEH KapOoHO-
BbIX KHCJIOT.

JleMmoHCcTpaum.

1. B3aumMoaeicTBiE HATPUS C STAHOJIOM.

. OkucneHmne 3TaHoaa OKCHAIOM MEJIN.

. 'openue 3Ta”oA.

. Bzaumopeiicteue mpem-0yTHUIIOBOTO CIIUPTA C COJITHON KUCIIOTOM.

. KauecTBeHHas peakuys Ha MHOTOATOMHBIEC CIIUPTHI.

. KauecTBeHHBIE peakyu Ha (PEHOJIHI.

. Onpenenenne anbAeruaoB NP MOMOLIN KAYECTBEHHBIX PEAKLIMIA.

. OkHcneHne aapAeruoB MEPMAHTaHATOM KaJTUS.

. Iosyuenue ciiosxHbIX 3(pUpoB.

JlaGopaTopHbIC ONBITHI.

5. CBoiicTBa 3TUIIOBOTO COUPTA.

6. CBOJiCTBA ITIMIIEPHHA.

7. CroiictBa (eHosa. KauecTBEHHBIC PEAKIIMKA HA (PEHOJIBI.

8. CpoiicTBa opmannHa.

9. CBOiiCTBA YKCYCHOM KHUCIIOTBI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuueckas paGora Ne 4. [lonydyenue GpomdTaHa.

IpakTnueckas padora Ne S. [loyueHue aneroHa.

IIpakTu4yeckas paGora Ne 6. [TonydyeHne yKCyCHOM KUCTOTHI.

IpakTnueckas padora Ne 7. [TonyueHue >THanerara.

IIpakTu4yeckass paGora Ne 8. PemeHue 3KCNEPUMEHTAIBHBIX 337a4 IO TEME
«Kucnopoacoaepxaiupe OpraHMueCKAE BEMIECTBAY.

Kontpoabnas padora Ne3 no teme «Kucnopoacoaepxkamue OpraHn4eCKue Be-
HICCTBAY.

O 00 1O U & Lo

Tema 5. A30T- 1 cepocoaepskamue coefnHeHus (64)

Humpocoeounenus. Daexkmponrnoe cmpoenue numpoepynnwl. Ilonydenue numpo-
coeounenuil. B3pviguameie geugecmaa.

A M ¥ H bl. M30Mepust aMuHOB. [lepBUYHBIC, BTOPUYHBIE U TPETUYHBIC AMHHBI.
OU3NYECKHE CBOMCTBA MPOCTEHIINX AaMUHOB. AMHUHBI KAK OPraHUYECKUE OCHOBA-
Hus. Cony aKUJIaMMOHHUS. AJIKMJIMPOBAHUE U ALIMJIMPOBAHUE aMUHOB. Peakuuu
AMUHOB C a30THUCTON KMCIOTONH. ApOMAaTHYeCKME amMuHbl. AHWIMH. B3aumHOe
BJIMSIHUE TPYNI aTOMOB B MOJICKYJIC AaHWJIMHA. XUMUYECKME CBOMCTBA aHMIIMHA
(OCHOBHBIE CBOICTBA, PEAKLMM 3aMEIIEHHAS B aPOMATUYECKOE PO, OKHCIICHHUE,
ayunuposanue). /[uazocoeounenus. 110y4eHNE aMUHOB U3 CIIAPTOB W HUTPOCO-
eauHeHuil. [Ipumenenne anmnuHa. CepoopraHuueckue coeauHenus. [Ipencras-
JEHHE O CEPOOPraHuYECKUX COeIMHEHUSIX. OCOOEHHOCTM WX CTPOCHHS W
CBOMCTB. 3HAUEHUE CEPOOPTAHUYECKUX COCIUHEHUI.

I'eTtepouukabl. Oypad U IAPPOI KAK NPEACTABUTENIN MATUWICHHBIX TETE-
POLMKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIBI Upposia. KUCIOTHBIE CBOWCTBA
nuppona. [IMpuavH Kak NpPEACTABUTENb IIECTHYJIEHHBIX T€TEPOLMKIIOB. OIEK-
TPOHHOE CTPOECHUE MOJIEKYJIbI TUPUAXHA. OCHOBHBIE CBOMCTBA NMUPUIMHA, PEAK-



MU 3aMELICHHS C apOMATHYECKUM apoM. [IpenctaBnenne 06 uMuaasone, mupu-
JIMHE, MyPUHE, MyPUHOBBIX U MTUPUMUJIMHOBBIX OCHOBAHHUSIX.

JleMmoHCcTpaum.

1. OCHOBHBIE CBOMCTBA AMUHOB.

2. KayecTBEHHBIEC PEAKIIMKA HA AHUJIUH.

3. AHWIMHOBBIE KPACUTEITH.

4. OOpa3ibl TeTePOLMKINYECKUX COCTUHEHUH.

JlaGopatopHbie onbIThL. KaueCTBEHHBIE PEAKIIMMA HA AHUJIUH.

IIpakTu4yeckass padora Ne9. PemieHue SKCIIEPUMEHTANBHBIX 331a4 IO TEME
«A30TCOIEPKAILME OPTAHUYECKUE BEILIECTBAY.

Tema 6. buosiornyeckn akTuBHbIe BemecTsa (144)

Ku p bl Kak crokHBIE 3QUPHI TTIMUEPAHA U BBICIIUX KAPOOHOBBIX KHACIOT. OMBI-
JIEHWE >KUPOB. ['MaporeHu3anus >kupoB. Mbula Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT.

YriueBo abl. MoHO- U qucaxapupl. OYHKIMHA YIJIEBOAOB. brosornyeckas
POJIb YrAEBOAOB. [ IH0KO3a — (PU3UYECKHUE CBOWMCTBA, JIMHCHHAS W IUKIIMYECKAS
(dopmbl. Peakiimy riroKko3bl (OKUCICHUE a30THOW KHCJIOTOM, BOCCTAHOBJIEHUE B
HIECTUATOMHBIN CIIUPT), KAUECTBEHHbIE PEAKIIMM HA TIIFOKO3Yy. BposkeHue rroko-
3bl. DPYKTO3a KaK U30MEP MIHOKO3bl. Pubo3a n aezokcupudosa. [lousmue o 2nu-
KO3UOAX.

Hucaxapu a sl Caxaposa Kak MPeACTaBUTENIb HEBOCCTAHABIMBAIOILMX AUCA-
XapuoB. Manremosa u naxkmosa, yeinobuosa. I'maponns aucaxapuaos. [Tonyuye-
HUE caxapa U3 CaxapHOW CBEKIIBL.

[Tonwucaxapwu asl Kpaxman, MMKOreH, HEroi03a. KauecTBeHHas peakuus
Ha KpaxMail. [ uaponm3 noaucaxapuuos.

HykneumHoBBI € KHCITOTHbL Hykneosuasl. Hykieotnasl. HykiienHoBe K-
coThl Kak npupoaseie nomuMmepsl. Ctpoenne JJHK n PHK. I'maponus Hykneu-
HOBBIX KMCJIOT.

AMUHOKHCIO T bl KAK aMpOTEPHBIE COCTMHEHUS. Peakimu ¢ KUCI0TaMu 1
ocHOoBaHusiMu. OOpazoBaHue cnoxkHbIX 3¢upoB. Ilentuasl. Ilentuanas CBA3b.
AMMIHBIA XapaKTep NENTUAHON CBsA3U. ['maponu3 nentuaos. benku. IlepBuynas,
BTOPUYHAS U TPETHYHAS CTPYKTYPhl OeNKoB. KauecTBEHHBIE peakuy Ha OEIIKH.
JlemoHCTpaum.

1. PacTBOpMMOCTB YIJIEBOJOB B BOJE U 3TAHOJIE.

2. KayeCcTBEHHBIEC PEAKIIMM HA TJIFOKO3Y.

3. O0pa3ubl aMMHOKHCTIOT.

JlaGoparTopubie onbiThl. 11. CpoiicTBa TrOKO3bl. KaduecTBCHHAs peakuus Ha
NIFOKO03y. OnpeneneHne kpaxmaiia B Npoaykrax nutanus. 12. [[BeTHble peakuuun
OEITKOB.

KonTpoasnast paGora Ne 4 o teme «A30TcoAepKalue U OMOTOTUYECKH aK-
TUBHBIE OPraHUYECKUE BEILECTBAY.

Tema 7. BoicokoMOJIeKYIsIpHBIC cOequHeHHs (44)



[ToHsiTHE O BBHICOKOMOJIEKYJISIPHBIX BelecTBaxX. [lommmepu3anus U NOIMKOHIEH-
calys KaK METOJIbl CO3JaHUsl OJMMEPOB. DIIacTOMEPbI. [[pUPOIHBIA U CUHTETH-
yecknii kayuyk. Cononumepusanus. COBPEMEHHBIC MIACTHKK (TTOMUATUIICH, MO-
JUMPONWIEH, TOJUCTHPOJI, TOJTUBUHWIXJIOPHU, (PTOPOTUIACT, MOAUITHIEHTEPE(D-
Tanar, aKkpuia-OyTaJAueH-CTUPOJIbHBIN TIACTUK, NoauKapOoHarsl). [Ipuponnbie u
CUHTETUYECKUE BOJIOKHA (0030D).

HMemoncTpanuu. 1. OOpasusbl maactukoB. 2. Kommekius BojgokoH. 3. [oaukon-
JIEHCAIUsl STUJICHIJIMKOJIS ¢ Tepe(TaneBOil KUCIOTOM.

JlaGopatopHsie onbIThl. 13. OTHOIIEHUE CUHTETUYECKUX BOJIOKOH K PaCcTBOPaM
KHUCJIOT U IIETTOYEH.

IIpakTu4yeckas padora Ne 10. Pacnio3HaBaHue 11acTUKOB.

IIpakTu4yeckas paGora Ne 11. Pacnio3HaBaHue BOJIOKOH.

11 knace (3 yaca B Henesno, Bcero 102 yaca)

Tema 1. Hemeraminl (314)
KnaccudukanmussHEOPraHMYECKH XB €I ECTB. DICMEHTH METAJI-
JIbl 1 HEMETAJUIBI U UX MOJIOKEHUE B [leprnoamueckoi cucteme.

B o 10 p o a. [lonyuenue, Gpu3nuecKrie U XMMUYECKUE CBOICTBA (PEAKIUU C Me-
TAJJIAMU U HEMETANIAMH, BOCCTAHOBJICHHE OKCHIIOB U coneid). ['mapunbl. Tonnue-
HBIE DJIEMEHTHI.

["anoreH bl OOuias xapakTepucThKa NOArpynmnbl. OU3AYECKUE CBONCTBA MPO-
CTBIX BEIIECTB. 3aKOHOMEPHOCTH M3MEHEHUS OKUCIUTEIBHOW aKTUBHOCTHU TaJlore-
HOB B COOTBETCTBHM C WX IMOJIO)KCHUEM B Mepuoandeckoil Tadmane. [Topsmok BbI-
TECHEHMSI TAJIOTCHOB M3 PACTBOPOB rajoreHua0B. OCcOOCHHOCTH XUMHM (ropa.
XJ0p — MOJIyYeHHE B MPOMBIIIJIIEHHOCTH W 1a00paTOpUH, PEAKIUU C METAJIIAMH
U HEeMETaUlaMHi. B3aumozaeicTBue xjiopa ¢ BOJAOW U pacTBopamu wenodeit. Ku-
CJIOPOJHBIE COCAMHEHUS XJIOpA. | MIOXJIOPUTBI, XJI0PaT U NEPXJIOPATHI KAK TUIIAY-
Hble okucuTend. OCOOEHHOCTH XMMHUK OpoMa M noja. KauecTBeHHas peakuus Ha
mon. I"'amorenoBo-

JOPOJABI — IOJYYEHUE, KUCIIOTHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA. COJIsIHAS KH-
cJoTa U ee comu. KayecTBEHHbIE peaKkIMi Ha raJOTeHUI-HOHBI.
ONEMEHTBHBNOATPYNNOBIKHKCIOP O Aa OOmas XxapakTepUCTUKA MO -
rpynnel. GU3NYECKAE CBOMCTBA MPOCTHIX BEIIECTB. O30H KaK aJUIOTPOITHAS MOAM-
¢ukanus kucnopona. Ilomyuenue o3onHa. O30H Kak okuciauTenb. [lo3uThBHAS U
HEraTuBHas POJIb 030HA B OKpykatouiei cpene. CpaBHEHUE CBOMCTB 030HA U KH-
cnopoja. Boga u nepokeua BOAOpoAa Kak BOJAOPOAHBIE COEAUHEHUS KUCIIOPOAA —
CpaBHEHUE CBOMCTB. [Iepokcua BOIOPOaA KaK OKMCIIUTENL U BOCCTA-

HoBUTEND. [lepokcuasl MetaioB. Cepa. Amtorponus cepbl. DU3NUECKUE U XUMHU-
YECKME CBOMCTBA CEPBI (B3aMMOACHCTBHIE C METAIITIAMH, KACIOPOJIOM, BOIOPOAOM,
pacTBOpaMHM LIENOYCH, KHCIOTAMH-OKUCIUTENSIME ). CEpOBOIOPOA — MOJIYUYEHHE,
KHACJIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA. Cynbduabl. CEpHUCTBIN ra3 Kak Ku-
CJIOTHBIN OKCUA. OKUCITUTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA CEPHUCTOTO Ia-
3a. [lonyueHne cepHUCTOro raza B NpOMBILUICHHOCTH W JlabopaTopun. CepHUCTas
kuciora u ee conu. Cepublii anruapua. CepHas xkucnora. CBOHCTBA KOHUEHTPH-
POBAHHOM M Pa30ABICHHOM CEPHOM KHACIOTHI. J[€HCTBUE KOHUEHTPUPOBAHHOH CEp-



HOW KMCJIOTBI Ha Caxap, METAJUIBI, HEMETAIUIBL, CYIbQUAbL TepMUuUecKas yCTORYM-
BOCTh Cynb(aToB. KauecTBeHHAs peakst HA CEPHYIO KHCIIOTY U €€ colu. Tuocep-
HAsL KUCTIOMA U MUOCYIbambi.

A30THETOCOEMHEHHU 3. DJIEMEHTHI NOArpynbl a3ota. O01as xapakre-
PHUCTHKA MOATPyMIbl. GU3NYECKUE CBOMCTBA MPOCTHIX BeHIECTB. CTPOEHUE MOJIE-
KyJbel azora. dusnueckue W XMMUYECKUE cBoiicTBa asora. [lomydeHue aszora B
OPOMBILIICHHOCTH U JlabopaTopu. HuTpuael. AMMUaK — €ro nojgydeHue, pusu-
YECKME U XUMUYECKHE CBOMCTBA. OCHOBHBIE CBOIMCTBA BOJAHBIX PACTBOPOB aMMHa-
ka. Comun ammonus. [loBeneHue cosiei aMMOHUSL TIPA HArpEeBaHUM. AMMHMAK Kak
BOCCTaHOBUTEND. [[pumeneHre ammuaka. OKCHIBI A30Ta, UX MOTYYEHUE U CBOMCT-
Ba. Okcua azota(l). Okucnenue okcuna azora(ll) kucnopogom. JluMepusanus ok-
cuaa azota(lV). Azotucras kucinora v ee conu. HUTpUTBI Kak OKUCIIMTENHN U BOC-
CTAHOBUTENH. A30THAs KUCJIOTA — (PU3NYECCKUE U XUMHUYECKHE CBOMCTBA, MOJY-
yeHre. OTHOWICHUE a30THOM KHUCIOTHI K METAJUIAM M HEMETAJJIaM. 3aBUCHMOCTh
NPOAYKTA BOCCTAHOBJICHUSI A30THOM KHCJIOTHI OT AKTMBHOCTH METaNIa U KOHLEH-
TpalMK KUCIOThL. TepMUUecKas yCTOWYMBOCTh HUTPATOB.
DocphpopuerocoeauHeHHU a4 Amuorponus gochopa. XuMHUUECKHE CBOA-
ctBa (ocopa (peakuuu ¢ KUCIOPOAOM, rajlOreHaMu, METAIAMHK, CJI0KHBIMU BE-
HIECTBAMU-OKUCTUTENSIMH, menouamu). [lonyuenne wm npumenenue ¢ocdopa.
dochopublii anruapua. Oprodocdopras u MmeradpochopHas KACIOTHL U UX COJIH.
KauecTBennas peakuus Ha oprodocdarel. Paziodcenue opmogpocgopnoii kucio-
met. [Hupogpochopnas kucioma u nupogpocghamer. Gocpunpl. ocpun. Xiopuow
pocgopa. Oxcuo ocpopa(lll), pocpopucmas xucioma u ee coiu.

Y raepo a Amnorponus yraepojaa. CpaBHEHUE CTPOCHHS U CBOMCTB rpadura u
anMaza. DyJepeH Kak HoBas MOJEKyJisipHas popma yranepoaa. ['paden kak MOHO-
cioil rpadura. YriaepoaHble HAHOTPYOKH. YTOiab. AKTHBUPOBAHHBIA Yrojib. AJ-
copOums. Xumuueckue corctBa yris. KapOuael. ['mapomu3 kapOuaa kanbuus u
KkapOuaa amoMuHus. KapOuael nepexoJHbIX METAIOB KaK CBEPXIPOYHBIE MarTe-
puanel. Okcuasl yraepoga. OOpa3oBaHUE yrapHOTO ra3a MPH HEMOJHOM CrOPAHHUU
yrias. YToJib U yrapHblil ra3 Kak BOCCTAHOBMTENH. Peakums yrapHoro rasa ¢ pac-
wiaBamu menouei. CuHTE3 POPMHUATOB M OKCAJIATOB. YTJIEKUCHBINA ra3. YTroJibHas
KHCTIOTa U €€ conn. [loBeieHne cpeiHIX 1 KMUCIIBIX KApOOHATOB MPU HArPEBaHUH.
K p e M H 1 ii. CBOKCTBA MPOCTOrO BEIIECTBA. Peakumm ¢ XJI0pOM, KUCIOPOAOM,
pacTBopamH 1enoueil. OKCuJ KpEMHUS B MPUPOJE U TEXHHUKE. KpeMHHEBBIE KH-
CIIOTBI M WX cond. ['maponu3 cunmkatoB. CHIIaH — BOAOPOJHOE COEAMHEHUE
KPEMHMUSL.

b o p. Okcup 6opa. bopHas kuciora u ee conu. bypa.

JMemonctpamuu. 1. I'openue Bogopoaa. 2. [lonyuenue xjaopa (ONbIT B TPOOUPKE).
3. OnbITel ¢ OpoMHOM BOJI0H. 4. OKHCIIUTEILHBIE CBOMCTBA PACTBOPA TMIOXJIOPUTA
Harpud. 5. [TnaBnenue cepel. 6. ['opeHne cepel B Kuciaopoae. 7. BaaumoneicTeue
kenesa ¢ cepoi. 8. ['openue cepoBogopoaa. 9. Ocaxnenue cyabduaos. 10. Cpoii-
cTBa cepHUCTOro rasa. 11. JleficTBUE KOHLEHTPUPOBAHHOM CEPHOWM KHCIOTHI HA
Menp U caxaposy. 12. PactBopenne ammuaka B Boze. 13. OCHOBHBIE CBOMCTBA pac-
TBOpa aMmmuaka. 14. Karanurnueckoe okuciaeHue ammuaka. 15. IlomyuyeHue okcu-
na azota(ll) m ero okucinenue Ha Bo3ayxe. 16. JlelicTBUE a30THOM KHCIOTHI Ha



menb. 17. 'openue docdopa B kucnopoae. 18. Tlpeppaienue kpacHoro ¢gocdopa
B Oenblid 1 €ro cBeueHue B TeMHOTE. 19. Bzaumoaeiicteue (pochopHOro aHruapuia
¢ Bojoi. 20. OOpa3ukl rpadura, anmasa, kpemuus. 21. ['openue yraproro raza. 22.
TylIEHNE NIJIAMEHU YITIEKACTBIM ra3oM. 23. Pa3iiokeHue Mmpamopa.
JlaGopatopHsie onbIThl. 1. [lonydeHue xjiopa u u3y4eHue €ro cBOMCTB. 2. O3Ha-
KOMJICHHE CO CBOMCTBaAMH XJopcojepkanmx orOenuBarencii. KauecTBeHHas pe-
aKIus Ha rajoreHua-uoHsl. 3. CBoiicTBa Opoma, MoJa U UX CoJicid. PaznokeHue
nepokcuaa Boaopoaa. OKUCIEHUE HOIUA-UOHOB IEPOKCUOM BOAOPOJA B KACION
cpene. 4. 3yueHue CBOMCTB CEPHOM KUCIIOTHI U €€ COJICH. 5. M3ydueHUE CBOWMCTB
BOJIHOTO pacTBopa ammuaka. 6. CpoiicTBa coneit aMMonus. KauecTBeHHAs peaknus
Ha gocdar-uoH. 7. KauecTBeHHas peakius Ha KapOOHAT-UOH. PaznoskeHue ruapo-
kapOoHara Harpus. 8. MchbeiTaHue pacTBOpa CWIMKAara HAaTpUs WHAMKATOPOM. 9.
O3HakoMJIeHHE ¢ 00pa3uamMu NPUPOJHBIX CHITUKATOB.

IpakTnueckas padora Nel. [TonyueHune Bogopoaa.

IpakTnueckas padora Ne 2. [ToydeHHE XJTOPOBOOPOIA U COJISTHON KHACITOTHI.
IIpakTu4yeckas padora Ne 3. [lonyueHne aMMHuaKa U U3y4eHHUE €r0 CBOMCTB.
IpakTnyeckas padora Ne4. [TonydeHHe YIIIEKACIIONO rasa.

IIpakTu4yeckass padora Ne S. BeINOTHEHUE SKCIIEPUMEHTANIBHBIX 331a4 10 TEME
«Hemerambiy.

Konrpoabnast padora Nel o teme «Hemeramneny.

Tema 2. Meranabi (30u9)

OO uito630pAINTEMEHTOB—METalaoB. CBOHCTBA MPOCTHIX BEIMICCTB-
METAIOB. METaNIMUECKUE KPUCTATUYECKUE pelieTkr. CriaBbl. XapaKTepPUCTH-
Ka HauOoJsee U3BECTHBIX CIJIABOB. [loyyeHre 1 TPUMEHEHUE METAJUIOB.
[lle10OYHBIEMETa I bl— 00MIas XaPAKTEPUCTUKA MMOATPYIIIBL, XapaKTEPHBIC
peakumu HaTpus U Kayms. CBORCTBA ENOYHBIX METAUIOB. [lonyyeHue menoynsix
metamioB. Cona u enkuit

HAaTp — BaOKHEWIIWE COECIMHEHWUS HATPHUA. bepuiuinil, MarHuil, MeI0YHO3EMEIIb-
HbIC METaJUTbl. Maruuii U kajnpluid, ux o0Ias XapakTepUCcTUKa Ha OCHOBE MOJIO-
xeHns B [lepuonmueckoit cucreme anemeHtoB JI. M. MeHneneeBa U CTpoeHU
atoMoB. [lonyuenne, GU3NUECKNE U XUMHYECKAE CBOMCTBA, MPUMECHEHUE MAarHusl,
KaJIbLUsS U UX COENMHEHUH. AM(DOTEPHOCTh OKCHAA U THAPOKcHaa oepuus. JKe-
CTKOCTh BOJBI M CITOCOOBI €€ ycTpaHeHus. OKpacka IIAMEHU COJISIMU LICJIOUYHBIX U
LIEJIOYHO3EMENBHBIX METAIIOB.

A 110 MU H U KA PacnpocTpaHEHHOCTh B MPUPOAC, PU3NUECKHE W XUMHYECKHE
CBOICTBA (OTHOLIEHWE K KUCIOPOAY, FAJIOT€HAM, PACTBOPAM KHMCIIOT M LICJIOUEH,
aroMoTepMHust). AM(POTEPHOCTh OKCUAA W THAPOKCHAA aMFOMUHHSA. COJIM aTtOMHU-
Hus. [lonHoE pasznoskeHue BOJOH COJICH alfOMHHHMS €O Ca0BIMU IBYXOCHOBHBIMHU
KHUCJIOTAaMU. AJIFOMHUHATHI B TBEPAOM BHUJE U B pacTBOpE. [IpuMeHeHNE ATFOMUHUS.
Coeounenus anoMUHUs 8 HUSULUX CIMENEHSX OKUCICHUSL.

OnoBoucBHUHE I OU3NUECKHEe U XUMHYECKHAE CBOWCTBA (PEaKLMU C KHACIIO-
poaoM, kucnoramu ), npumenenne. Conu onosa(ll) m ceunna(ll). CBUHIOBBIN aK-
KyMYJISITOP.



MeTanabeno0OO4YHB XTO AT PY IO OCOOEHHOCTH CTPOCHHS ATOMOB TIE-
PEXOIHBIX METAJIJIOB.

X p 0o M. ®HU3NUECKHE CBOMCTBA, XMMHUYECKHAE CBOMCTBA (OTHOLIEHUE K BOJISHOMY
napy, KHCIOpPOIy, XJOpY, pacTBOpaM KHCIOT). H3MEHEHHE OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M THAPOKCHIIOB
XpoMa C POCTOM CTENEHU OKHCIEHHWS. AM(OTEPHBIE CBOMCTBA OKCHIA W THMAPO-
keraa xpoma(Ill). Okucnenue conelt xpoma(Ill) B xpomatsl. B3aumHbie nepexos
XpPOMAaTOB U AMXPOMATOB. XPOMATHI U JIUXPOMATHI KAK OKUCIIATEH.

MapraH e — QU3NYECKUE U XUMHYECKHE CBOMCTBA (OTHOILICHHUE K KHUCITOPOY,
XJIOpY, pacTBopaMm KKCJIOT). Okena Maprania(l'V) kak OKUCIUTENb U KaTaau3arop.
[lepmaHranar kajiust Kak

okucnutenb. Maneanam(VI) kanus u eco ceoticmaa.

K e n e 3 0. Haxoxnenue B npupoje. 3HAYCHUE Kene3a Ak OpraHu3Ma 4eJloBEKa.
duznueckre cBoicTBa Xxene3a. CruiaBbl JKene3a ¢ yriepoaoM. XUMHYECKHE CBOW-
CTBa kefe3a (B3aMMOJCHCTBIE C KUCIOPOJAOM, XJIOPOM, CEPOil, YITIEM, KHCIOTaMH,
pactBopamu  coisicil). CpaBHEHHME KHCIOTHO-OCHOBHBIX M OKHCIUTEIIBHO-
BOCCTAHOBUTENIBHBIX CBOMCTB ruapokcuiaa skenesa(ll) m ruapokcnaa sxenesa(Ill).
Conu xene3a(Il) n xeneza(I1l). Metoasl neperoaa coneit sxenesa(ll) B

commu xene3a(lll) m odparHo. OkucnuTenbHbIE CBOMCTBA coenuHenuii xkene3a(lll) B
PEAKIMAX ¢ BOCCTAHOBHUTEISAMH (MOAUAOM, MEBIO). LlMaHuaHBIE KOMIUIEKCHI XKe-
ne3a. KayectBeHHble peakumu Ha noHsl xkene3a(ll) u (110).

Me 1 b. Haxoxaenue B npupoae. OU3NUYECKUE U XUMHAYECKUE CBOMCTBA (B3aUMO-
JEUCTBHE C KUCIOPOJOM, XJIOPOM, CEPOid, KUCIOTaMHU-OKHCTUTENAMHU ). Conu me-
an(1l). Mennbrit kynopoc. Ammuakarel Meau(l) u meau(Il). TlonyueHue okcuna
meau(l) BocctaHoBneHuem ruapokcuaa meau(1l) rmoko30i.

Cepe 0 po Duznueckne U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C CEPOM,
XJIOPOM, KHUCJIOTAMU-OKHCIUTENSIMA ). OcaykaeHe OKcHa cepedpa npu ACHCTBAN
1ICJIOUM Ha coyil cepedpa. AMMHakaThl cepedpa Kak okuciutenn. KauecTBeHHas
peaxivs Ha MOHBI cepedpa.

30700T 0. OUNYECKUE U XUMHUYECKUE CBOICTBA (B3aMMOJICHCTBHE C XJIOPOM,
«Uapckoi Boakoit». CriocoObl BELACTEHUS 30J10TA U3 30JJ0TOHOCHOM MOPOIBL.

[ n H k. OU3NYECKNE U XUMHUYECKAE CBOMCTBA (B3aMMOACHCTBHE C raJlOTCHAMH,
KHUCJIOPOJIOM, CEPOM, pacTBOpPaMH KHUCIOT W 1ienoyei). AM(POTEPHOCTh OKCUIA U
TMIPOKCH/IA [IMHKA.

P Ty T 5. [Ipeacrapnenune o CBOMCTBAX PTYTH U €€ COCMHECHUSX.

MemoncTpanuu. 1. Komnekuusa meramos. 2. Kojulekuus MHUHEPAIOB U pyAd. 3.
Kommexmust «Amromunaniny. 4. Komnekumsa «XXKesne30 1 ero cruiasel» 5. Bzanmonei-
CTBHE HATPUS C BOJOH. 6. OKpalIMBaHKUE TUIAMEHH COJISIMU LICJTOYHBIX U IIETIOYHO-
3€MENBHBIX METAJIOB. 7. B3aMMOaeicTBAE KaIbLMsl ¢ BOAOW. 8. [1naBneHue amo-
MuHus. 9. B3aumonaeicTere amoMuHus co menoubto. 10. B3aumoaeicTBue xpoma
C COJISIHOM KucinoToi 0e3 moctyna Bozayxa. 11. OcaxaeHue TMAPOKCHAA XPO-
ma(Ill) u okucnenue ero neEPoKcuIoM Bojaopoaa. 12. BzaumHele nepexoasl Xxpoma-
TOB U nuxpoMaros. 13. Pasnokenune auxpomara ammonus. 14. Amomorepmus. 15.
Ocaxnenue ruapokcuaa skenesa(lll) m okucnenune ero Ha Bozayxe. 16. Boinenenue
cepedpa U3 ero coJici NEHCTBUEM MEJIH.



JlaGopaTopHbie onbIThL 10. OkpalMBaHWE MIAMEHU COCIMHEHUSMM IICIIOYHBIX
meTaioB. 11. O3HaKOMIIEHUE ¢ MUHEPAJIAMU M BOKHEHIIMMU COCIUHEHUSMH 1I1e-
JIOUYHBIX METALIOB. 12. CBOMCTBA COCIMHCHHUIN MIEIOYHBIX METALIOB. 13. Okpatiu-
BAHUE TIAMCHM COJISIMU WICJIOYHO3EMENIBHBIX METALIOB. 14. CBOMCTBA MarHus u
ero coemuuennit. 15. CpoiicTBa coenuuenuii kambius. 16.2Kectkocts Boawl. 17.
BzauMojeiicTBue atOMUHHS C KHCIIOTaMU M 1ienoyamu. 18. AM@oTepHbie CBO-
CTBA ruapokcuaa amoMunus. 19. Cgeoiicmea onosa, ceunya u ux coeounenui. 20.
CaoiictBa coneit xpoma. 21. CBoiicTBa Maprasua u €ro coeauHenui. 22. M3yuenne
MUHEpANoB >kene3a. 23. CpoiicTBa kene3a. KauyecTBEHHbIE PeaKM HA UOHBI JKe-
ne3a. [Tonyuenue oxkcuna meau(l). 24. CrolicTBa ME/IU, €€ CIJTABOB U COCTMHECHUI.
25. CBOMCTBA IUHKA W €TO COCIMHCHHUMA.

IIpakTu4yeckas padora Ne6. [lonyueHue ropekoii coyii (CEMUBOIHOTO Cyib(ara
MarHus).

IpakTu4yeckas padora Ne 7. [lonydeHne aTtOMOKAIMEBBIX KBACLIOB.
IIpakTu4yeckass padora Ne8. BrIonHEHHE SKCIEPUMEHTAIBHBIX 3a1a4 0 TEME
«MeTaJuibl MIABHBIX TTOATPYITID).

IpakTnueckas padora Ne9. [lonyueHne MEAHOTO Kynopoca.

IpaxkTnueckas padora NelO. [TosyueHue xkene3H0ro Kynopoca.

IIpakTu4yeckas padora Ne 11. BeInmonHEHUE S3KCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«MeTtannel MOOOYHBIX MOATPYIIY.

Konrpoabnast padora Ne 2 o reme «MeTtamibny.

Tema 3. CTpoenune atoma. XumMu4eckas CBsi3b (84)

Crtpoenuneartoma Hywmasl. M3oronsl. TUnbl paIinoakTUBHOTO pacraja.
Tepmosaepuplii cuHTe3. lloNMydeHHE HOBBIX JJIEMEHTOB. SIEPHBIE pEAKLUH.
CTpoeHue 3IEKTPOHHBIX 000JI0UYEK aToMOoB. [IpencTaBieHre 0 KBAaHTOBOH MeXa-
Huke. KBaHTOBbIE umciia. ATOMHBIE opOuTanu. Paguyc aroma. DIEeKTpPOOTpHIla-
TEIBHOCTb.

XUMHUUYECKadACB43 b Buasl xumnuueckoil cBsa3u. KoBareHTHAsA CBA3b U €€
XaPaKTEPUCTHKH (JUIMHA CBS3H, MOISPHOCTD, NOJAPU3YEMOCTh, KPATHOCTH CBS3H).
HonHas cBs3b. Metammyeckas CBs3b.

CtpoenunerTBepas XTe n Kpucrammmueckue u amopdusie Tena. Trrbl
KPUACTAINYECKUX PEIIETOK METAUIOB M MOHHBIX COCAUHEHUNH. MEKMOIIEKYIAp-
HBIE B3aUMOACHCTBUS. BOaopoaHas CBA3b.

JdemoncTpanuu. 1. Kpuctaumueckue pemerku. 2. Moaenu MOJIEKyJI.

Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX Ppeaxumi
(174)

TennoBoOUIPPEKTXUMUUYECKONWPEAKU U KU DHIOTEPMUUECKUAE U
3K30TEpMHUUECKHE peakumu. 3akoH ['ecca. Temnora 0Opa3oBaHust BEIECTBA. DHEP-
rusi cBs3u. [lonsarue o0 sutansnuu. [lonarue 06 sHTponuu. BTopoii 3akoH Tepmo-
JMHAMUAKKW. OHeprus ['md0ca u KpuTepun caMONpOM3BOJIBHOCTH XUMHYECKOH pe-
aKIUK.

CKOPOCTHhXMMHUUYECCKUXPEAKI UMM ee 3aBUCUMOCTb OT MMPUPOBI Pea-
THPYIOIIMX BEHIECTB, KOHICHTPALMM PEArcHTOB, TEMIIEPATyPbl, HAIMYMS KaTalu-



3aropa, IUIOWAAM TMOBEPXHOCTH PEArMPYIOMIMX BEIIECTB. 3aKOH JCHCTBYIOIIMX
macc. [Ipasuno Bant-I'odda. [Tonstre 00 3HEprum akTUBaIMK U 00 SHEPreTHYe-
CKOM Mpoduie peakuuu. [ OMOTeHHbII U TeTepOreHHbIN KaTaim3. [[puMepsl kara-
JUTHYECKUX MPOLIECCOB B TEXHUKE M B JKUBBIX Opranuamax. MepMeHThl Kak Ono-
JIOTUYECKHUE KATAJIA3ATOPBI.

OOpaTtumblepeaknuu XuMmuueckoe paBHoBecue. [Ipunnun Jle [larense.
Koncranta paBHOBecus. PaBHoBecue B pacrBopax. KOHCTaHTBHI AUCCOLMALIMU.
Pacuer pH pacTBOPOB CHUIIBHBIX KMCIIOT U WIENOYEH. [Ipoussedernue pacmeopumo-
cmiu.

PapnakTtuBHOoCcTUMETANNO B. [loHATHE O CTAHIAPTHOM BJIEKTPOAHOM I10-
TEHUHAJIE W DJICKTPOABMIKYILEH CUJIE PEAKUUU. XUMUYECKUE HMCTOYHUKHA TOKA:
raJIbBAHUYECKUE HJIEMEHTHI, aKKYMYJIATOPBI U TOTUIMBHBIE JJIEMEHTBI. DJNEKTPOIIU3
PacIuiaBOB M BOJHBIX PACTBOPOB BIEKTPOIUTOB. 3UKOHbL 31EKMPOTU3A.
JeMoHcTpanuu. 1. DK30TEPMUYECKHAE U SHAOTEPMUUECKUE XUMUYECKUE PEAKLINN.
2. TemnoBble SBJICHUS NIPA PACTBOPEHUM CEPHOM KACIOTHI U AMMHUAYHON CEJIMTPBI.
3. 3aBUCHMOCTb CKOPOCTH PEAKLMH OT NMPUPOJIBI BELIECTB HA MPUMEPE B3AUMOEH-
CTBUSI PACTBOPOB PA3JIMYHBIX KACIOT OJMHAKOBOW KOHLICHTPALMXA C OJMHAKOBBIMH
KyCOUYKaMH (TPaHyJIaMH) [IMHKA U OJMHAKOBBIX KYCOYKOB PA3HBIX METAJJIOB (Mar-
HUS, UHKA, Kee3a) ¢ paCTBOPOM COJISTHOM KUCIIOTHL. 4. B3auMopeicTBre pacTBo-
POB CEPHOI KUCIIOTHI C paCTBOPaMH THOCYJb(aTa HATPHs pa3IM4HON KOHLECHTpPa-
LMK ¥ TEMIIEPATYPEL. 5. Pa3liokeHrne NEPOKCHAA BOIOPOIA C TOMOIIBI0 HEOPTraHHU-
YECKMX KaTaJanu3aTopOB M MPUPOJHBIX OOBEKTOB, COAEPKALIMX KaTanasy.
JlaGopaTtopHsbie onbITbl. DAKTOPHI, BIMAIOIIME HA B3aMMOJCKHCTBHE METAIA C
pacTBOpaMu KHACIOT. CMEIIEHHE XUMUYECKOTO PABHOBECHS IIPU YBEIMYECHUM KOH-
LIEHTPALIMM PEAreHTOB M MPOAYKTOB.26. KaTtaiuTruueckoe pasnosKeHUe MepoKCuaa
BOZOpOAA

IpakTu4yeckas padora Nel2. CkOpOCTb XUMUYECKON PEAKLIUU.

IIpakTu4yeckas padora Nel3. XuMHUECKOE PABHOBECHE.

Kontpoabnas padora Ne3. TeopeTHUECKUE OCHOBBI XUMUH.

Tema 5. Xumuveckas TexHosorusi (749)
OCHOBHBENPUHUOUNBIXUMUUYECKOUTEXHONOTUHM. [Ipou3BO I
CTBOCEPHOMWKHCJOT bl KOHTAKTHBIM CIOCOOOM. XUMU3M iporiecca. Chipbe
JUTsl TIPOM3BOJCTBA CEP-

HOM KMCHOTHL. TeXHOIIOrMYecKas Cxema MpoLecca, MPOLECCHl U allaparsl.
[l[pou3dBOaACTBOAMM M aKa XuMusM npouecca. OnpeneneHne onTuMalib-
HBIX YCJIOBHMI NPOBEACHUS peakumy. [I[puHOMN DUPKYJISIMA U €ro peanu3anus B
TEXHOJIOTHYECKON CXEME.

MeTtannypru s UepHas metayuryprusi. JJOMEHHBIN nponecc (ChIpbe, yCTPOii-
CTBO JIOMECHHOM MEYM, XUMU3M Mporecca). [[pou3BoACTBO cTaiu B KHCIOPOIHOM
KOHBEPTEPE U B JIIEKTPOIEYAX.

OpranuvueckuiicuHTe 3. Cunmesvl Ha ocHoge cunmes-2asd. I Ipon3BoacT-
BO METAHOJIA.

DKoJiorus ¥ MpodjeMa OXpaHbl OKPYKAOMICH cpe/ibl. 3eJICHAs XUMUSI.



Jdemonctpamun. 1. Celpbe sl TPOU3BOACTBA CEPHON KUCIOTHL. 2. MoOaelb Ku-
nsimero ciod. 3.Kene3nas pyaa. 4. O0pasiibl CIJIaBOB KEJe3a.

Tema 6. Xumus B ObITY H Ha ¢J1y:K0e o0mecTBa (94)

Xumust Ay, XKupel, O€HKy, YIIIeBOabl, BUTAMUHBIL. [IHeBbie 100OaBKH, X Kac-
cudukanus. 3anpeuicHHbIE W Pa3pEUICHHbIE MUIIEBBIC H00aBKU. JIeKkapCTBEHHBIE
cpeacrea. Kpacku ¥ murMeHThl. [IpHHIMNBI OKpallWBaHUs TKaHEW. XUMHUSA B
crpoutenscTBe. LlemeHnt, 6eToH. CTEKNo0 M KepaMmuKa. TpalMOHHBIE U COBpE-
MEHHBIE KE€paMUYeCKue Marepuasibl. CBEpXNpPOBOAALIAs KepamMuKa. beIToBas Xwu-
must. OTOEeNMBarOIUE CPEACTBA. XUMUS B CENBCKOM XO034HCTBE. MHCEKTULIMIBI U
nectruimabl. CpeacTsa 3aliuThl pacTeHuid. Penemnentsl. OCOOEHHOCTH COBPEMEH-
HOW Hayku. METOI0N0rusl HayuYHOTO UCCienoBanus. [Ipogeccus xumura. Mame-
MAMUYECKAS XUMUSL.

[Tonck xumuueckoit napopmanun. Paboma ¢ 6azamu OaHHbIX.

Jdemoncrpanuu. 1. [Tumessie kpacurenu. 2. Kpamenne Tkaneil. 3. OrOennBanue
Tkaneh. 4. Kepamuueckue marepuansl. 5. LiBetHbie crekna. 6. Komneknus «Tomn-
JIMBO U €T0 BUIBD).

JlaGopaTopHbIe ONbITHL. 27. 3HAKOMCTBO C MOKOIIUMHU CPEIACTBAMHU. 3HAKOMCTBO
¢ orOenmuBaromumu cpeactBamu. 28. Kiien. 29. 3HaAKOMCTBO C MHHEPATbHBIMU
yIOOpEHUSMU U H3yUYEHUE X CBOMCTB.

Kounrpoabnasi padora Ne 4, ITororas KOHTpOJibHas padoTa.



Y4eOHo-TeMaTu4ecKuii IIaH
10 knacce (3 4 B Heneu1r0, Beero 102 4, u3 HUX 3 4—pe3epBHOE Bpemsi)

Konuuecmeo
Ne HaumeHoBanue pa3ae/ioB U TeM
yacoe
1 [ToBTOpEeHME U yIIyOJCHUE 3HAHUIMA 18
5 OCHOBHBIE MOHSTHSI OPraHUYECKOH XUMUHT 13
3 YTeBoa0po bl 25
4 Kucnopoacoaepsxaiye OpraHu4eCKue COCTMHCHUS 19
5 A30T- 1 cepocoaepKaliue COCTMHEHUS 6
6 buonornyecku akTuBHBIE BEIIECTBA 14
7 BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS 4
PesepBHOE Bpems 3
UTOI10: 102




Y4eOHo-TeMaTu4ecKuii IIaH
11 knace (3 4 B Hepedro, Bcero 102 4)

Konuuecmeo
Ne HaumeHoBaHue pa3ie/ioB U TEM
uacoe
Hemerajuisl
1 31
Meramisl
2 30
3 Crpoenue aromMma. XUMUYECKAs CBSA3b 8
OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYCCKUX
4 peakuuii 17
5 XUMHAYECKAs TEXHOJIOTUS 5
6 Xumust B ObITY W Ha city>k0¢e obmiectsa (114) 9
nToro: 102







