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Pa6ouasi nporpamma no xumun 10-11 knacc ( 6a30Bblii ypoBeHb)

Ilnanupyemblie npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS Kypca

OOyueHne XUMHUHM B CpeAHEH IIKojie Ha 0a30BOM YpPOBHE MO JAHHOMY KypCy

CHOCO6CTByeT JOCTHXKCHHIO O6y‘IaIOH_[I/IMI/ICH CICAYIOIIUX JUYHOCHIHbIX

pe3yibmamog:.

1)

2)

3)

4)

4yBCTBA FOPJOCTU 32 POCCUICKYI0 XMMHUYECKYI0 HayKy U OCO3HAHUE POCCUUCKOH

Fp&)KI[ElHCKOﬁ NIACHTUYHOCTH — 6 L;QHHOCI’I’ZHO'OpueHmaLﬁ/lOHHOZZ cqbepe;

OCO3HaBaTh HEOOXOJMMOCTh CBOEH MO3HABATENbHON NEATEIBHOCTH U YMEHHUE
YIPaBISATh €10, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOPa30BAHMIO HA MTPOTSKEHUN
BCE KU3HU; MOHUMaHUE BaXXHOCTH HEMPEPBHIBHOTO 00pa3oBaHus Kak (pakTopy
yCIemHoN mpodecCHoHanbHO U OOIIECTBEHHOW JESITeNbHOCTH; — 8

noznasamenvholl (KOTHUTUBHON, UHTEIIJICKTYaJIbHOW) chepe

TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeiliell 00pa3oBaTeNbHON TPaeKTOPUU

K chepbl MpodecCuoHANBHOM AEATEIBHOCTH — 8 mpYy0osol chepe;

HENpPUSITHE BPEIHBIX MPHUBBIUEK (KYypeHHUs, YNOTPeOJeHUs aJKOrojis W
HAapKOTUKOB) Ha OCHOBE 3HAaHUI O TOKCMYECKOM U HAPKOTHYECKOM JIEHCTBHH

BEIIIECTB — 8 chepe 300posvechepedicerusi U Oe30nacHo20 0o0pasa HCU3Hu,

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBIYCKHUKAMHU CpEIHEHN

IIKOJIbI KypCa XUMHUHU ABJIAIOTCA:

1)

UCNONIb306aHUe OCHOBHBIX METOJIOB TIO3HAHUS (OMpECICeHHEe WCTOYHUKOB
yueOHOU ¥ HayuyHOUW HH(OpMAIIHH, TOTyYeHHEe dTOW HHPOpMalnuY, e€ aHaIu3, U
YMO3aKJIIOUEHUsST HAa €ro  OCHOBE, W3TOTOBJICHHWE W  TPE3CHTAIUs
WH(GOPMAIIMOHHOTO MPOAYKTa; MPOBEICHUE SKCIEPUMEHTa, B TOM YHCIIC W B
IPOIIECCe HCCIEeNOBATEIBCKON JEATEIHHOCTH, MOJCIUPOBAHUE H3YIaeMbIX
00BEKTOB, HAOIIO/IEHNE 32 HUMH, UX U3MEpeHUe, GUKcaIHs Pe3yIbTaTOB) U UX
npumeHeHue N4 TIOHUMAHUS  PA3IMYHBIX  CTOPOH  OKpYXKaromieh

JICUCTBUTEIILHOCTH;



2)

3)

4)
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é1adeHue OCHOBHBIMM HMHTEJUIEKTYaJIbHBIMH OINEpalusMy (aHaIU3 U CUHTE3,
CpaBHEHHME U CUCTeMaTH3alusl, 0000IIEHNE U KOHKPETU3alKsl, KiiacCupukauus u
MTOMCK aHAJIOTOB, BBISBICHUE PUUYMHHO-CIEICTBEHHBIX CBA3EH, (DOPMYyIUPOBKa

TUIOTE3, UX MPOBEPKA U (POPMYJIUPOBKA BHIBOJIOB);

nosHanue OOBEKTOB OKpYy’Xaromero m™Mupa B IUIAHEC BOCXOXICHUA OT

a0CTPaKTHOTO K KOHKPETHOMY (OT 00I11eT0 Yepe3 YaCTHOE K CAMHUYHOMY);

CnocooHocmu BBIABUTATb UACHU U HAXOAHUTH CPCIACTBA, H606XOI[I/IMI::IC JJIL UX

JOCTHIKCHU A,

5) ymenue GopMynupoBaTh LEIH U ONPEICIATH 3a7a4d B CBOCH MO3HABATEIbHOMN

6)

ACATCIIBHOCTHU, OIIPCACIIATE CPCACTBA I JOCTUIKCHUS Heﬂeﬁ N pCUICHUA 3a1a1,

onpeoenams pa3HOO0pa3HbIe HCTOYHUKH MOYYSHHS] HEOOXOAMMOM XUMUYECKON
uHbOpMaIK, YCTAaHOBJIEHHE COOTBETCTBHS  colepKaHus U (OpPMBI

npeicTaBIeHus: MH()OPMAITMOHHOTO POAYKTa ayIUTOPUU;

7) ymenue MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM

8)

JNEATENbHOCTH, YYWUTHIBATH I[MO3UILUUA JAPYIUX YYACTHUKOB JIESITEIBHOCTH,

3¢ GeKkTHBHO pa3pemiaTh KOHPIUKTHI;

20MOBHOCMb K KOMMYHUKAIMU (TIPEACTaBIATh Pe3yJdbTaThl COOCTBEHHOU
[IO3HABATEIIbHOM  JIESITEIBHOCTH, CHBIIIATh W  CIYIIaThb  ONIIOHEHTOB,

KOPPEKTUPOBATh COOCTBEHHYIO MO3ULHIO);

9) ymenue WCIONB30BaTh CPENICTBA WH(MOPMANMOHHBIX M KOMMYHUKAIIMOHHBIX

10)

texHosioruit (nanee — UKT) B penieHun KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3alMOHHBIX 337a4 C COOJIIOICHHEM TPeOOBaHUN IPTOHOMUKH, TEXHUKU
0e30macHOCTH, TUTUEHBI, PECYpcOoCcOepEKeHUS, MPABOBBIX U ITHUYECKUX HOPM,

HOPM HMH(GOPMAIMOHHOK 0€30MacHOCTH;

81a0erue S3IKOBBIMU cpeacTBaMu, B TOM YHCJIC U A3bIKOM XMMHWH — YMCHHC

SACHO, JIOTUMYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA, UCIIOJIB30BATh a/ICKBATHLIC
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SI3BIKOBBIC CPEACTBA, B TOM YUCJIC U CHMBOJILHBIC (XI/IMI/I‘-IGCKI/IG 3HaKH, q)OpMy.HBI

Y ypaBHEHHS).

Ilpeomemmuvimu pezyromamamu M3y4eHUs XUMUU Ha 0a30BOM ypOBHE Ha
CTYIIEHU CPEHETO 00IIero 00pa30BaHMsl ABIISIIOTCS CIEIYIOIINE PE3yIbTaThI.

. B no3naBateabHOIi cepe:

1. 3nanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXKHEUIIIMX TEOPHUIl Kypca

OpraHUYeCcKOM U O0IIel XUMUHU;

2. ymeHue Ha6JIIOIIaTB, OIIMCHIBATH, q)HKCI/IpOBaTB PE3YyJIbTAaThl U ACJIaTh BBIBOJbBI HA
OCHOBC ACMOHCTPAIIMOHHBIX U CAMOCTOATCIIBHO HpOBe}IéHHBIX 9KCIICPUMCHTOB,

UCIIONIB3YS JUIsl TOTO POJHOM (PYCCKUM MIIU MHOM) SI3BIK U SI3BIK XUMUU,

3. ymeHue KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKUC DJJICMCHTBI, IIPOCTBIC BCHICCTBA,

HCOPTaHUYCCKUC U OPTraHUYICCKHUC COCAMHCHUA, XUMHUUYCCKUC ITPOLCCCHI;

4. ymeHue XapakTepu30BaTh OOIIME CBOWCTBA, TMOJYYCHHE U TNPUMEHEHHE
M3YUYEHHBIX KJIACChl HEOPraHWYECKUX M OPTraHUYEeCKUX BEUIECTB U MX BaXKHEHIIUX

IIPEJICTABUTETICH;

5. onucwisamo KOHKPCTHBIC XHMMHWYCCKHC PCAKIMH, YCIIOBUA HX IIPOBCIACHUSA H

YIPABJICHUA XUMHUUYCCKHUMU ITPOLCCCAaMU,

6. yMmeHue IPOBOIUTH CAMOCTOSATEIBHBI XUMUYECKUN IKCIIEPUMEHT U HAOIIO1ATh
JIEMOHCTPAIIMOHHBIN KCIIEPUMEHT, PUKCUPOBATH PE3YIbTATHI U JI€TIATh BHIBOIBI

" 3aKIIIOYCHUSA 110 PC3YJIbTATaM,;

[. npocHo3uposamsb CBOMCTBA HEU3YYEHHBIX BELIECTB MO aHAJIOTHUU CO CBOMCTBAMHU

N3Y4YCHHBIX HAa OCHOBC 3HAHUSA XUMHYCCKHUX BaKOHOMepHOCTeﬁ;

8. ompedensimv MCTOYHUKUA XUMUYECKOW WMH(OpMAIUu, Moydath €€, MPOBOAUTH

aHaJu3, U3rOTaBIUBaTh MHPOPMAIIMOHHBIN NPOIYKT U MPEACTABIATH €r0;

9. ymems noavzosamvcsi  00S3aTETBHBIMH  CIPABOYHBIMH ~ MaTEpHAIAMH:

[Tepuonndeckoit cuctemoit xumuieckux aemMeHToB JI. 1. Menneneesa, Tadnuiei
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paCTBOPHUMOCTH, OJICKTPOXUMUYCCKUM PAIOM HaprDKeHI/Iﬁ MCTAJJIOB, PAA0OM

QJIICKTPOOTPULHATCIIBHOCTU — AJIA XAPAKTCPUCTUKU CTPOCHHA, COCTaBa U CBOMCTB

aTOMOB XMMHUYECKUX 31eMeHTOB [—IV nepnonoB u 00pa3oBaHHBIX UMM HNPOCTHIX U

CJIOKHBIX BCIIICCTB,

10. ycmanoenenue  3aBUCUMOCTH  CBOMCTB W TNPUMEHEHHUS  Ba)KHEHIIMX

OpraHUYCCKUX COGI[I/IHGHI/Iﬁ OT HUX XHUMHYCCKOro CTpOCHHA, B TOM UYHUCIIC U

00YCJIOBJICHHBIX XapaKTePOM ATOTO CTPOCHUS (TIPEACIIbHBIM WU HETIPEeIbHbIM) 1

HaM4MeM (QYHKIIMOHAJIBHBIX TPYIIII;

11. moodenuposarue MONEKyI HEOPraHUIECKUX U OPTAHUUYECKUX BEIIECTB,;

12. nonumanue XUMUYECKOU KapTHUHBI MUpPA KaK HEOThEMJIEMOU YacTu IIGHOCTHOﬁ

HAy4YHOW KapTUHBI MUpA.

V.

B uneHHOCTHO-OpueHTAIIMOHHOH cdepe — dopmMupoBaHUE COOCTBEHHOM
NO3ULIMK MPH OLEHKE MOCHEACTBUN JJII OKPYKAIOLIENH Cpeabl NESITENbHOCTH
YeJIOBEeKa, CBA3aHHOM C TMPOU3BOJCTBOM M TEPEepabOTKON XUMHUYECKUX

IPOYKTOB;

B TpynoBoii chepe — nposederue XUMHUIECKOTO SKCIIEPUMEHTA;, pa3eumue
HAaBBIKOB ~ Y4eOHOM,  IPOCKTHO-HUCCIEIOBATEIbCKOM U TBOPYECKOU

ACATCIIBHOCTH IIPU BBIITOJIHCHUN MHAUBHUAYAJIBHOI'O IIPOCKTA 110 XUMHUH,

B cdepe 310poBoro odpaza KuU3HH — coOa00eHue TIpaBUil 0€30IMacHOro
oOpaleHnsi ¢ BEIIeCTBAMHU, MaTepuajaMH;, OKa3aHUE IEPBOM IMOMOIIU IPHU
OTpaBJICHUAX, OXKOraX M TpaBMaX, IIOJYYCHHBIX B pE3ylbTaTe HApPYHICHHUSA
NIPAaBWJI TEXHUKH O€30MaCHOCTH TIpH paboTe ¢ BEMIeCTBAaMH U TaOOPATOPHBIM

000pyTI0BaHHEM.



Conep:xanne kypca 10—11 kiaccoB. ba3oBblii ypoBeHb

CopnepxaHue Kypca XapaKTepU3YyeTCsl ILEJIOCTHOCTbIO M CUCTEMHOCTBIO
y4eOHOr0 MmpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEAEHO KECTKO JTUMHUTHUPOBAHHOE
yueOHOe BpeMs.

[TepBas yacts kypca (10 kacc) nmocsieHa OpraHUYeCKUM COSAUHEHUSAM, a
Bropas (11 kiacc) — oOIIei XUMHUH.

CTpyKTypupOBaHHE Kypca OpPraHMYEeCKON XUMHUHM ONPENEsSeTCs HICIMU
TEOpUHU pa3BUBAIONIETO 0OyueHus DibkoHnHa U B. B. J[aBbimoBa U CTaBUT LENBIO
pa3BUTHE yYalUXCs HEMPOGUIBHBIX IO OTHOLIEHHUIO K XUMHUH KJIAaCCOB CPEICTBAMU
yueOHOM  mucummuinHbl.  [losToMy  BHauanme  paccMaTpUBAIOTCS  KpaTKHe
TEOPETUYECKUE CBEJICHUS O CTPOEHUH, KiIacCU(PUKALIMU U crioco0ax (OpMHUPOBAHUS
Ha3BaHUM  OpPraHWYECKUX  COCAMHEHHH, 00 O0COOEHHOCTSIX  MPOTEKAHUS
OpraHUYECKUX PEAKIUA B CPAaBHCHUU C U3yUYCHHBIMH B OCHOBHOM IIIKOJIC TUIAMU
XUMHUYECKUX PEAKIUI C yUaCTHEM HEOpraHUYeCcKuX BeuecTB. Ha HayanbHOM 3Tane
PaCKpBIBAIOTCS MPUYMHBI MHOT000Pa3usi OPraHUYECKUX COCTUHEHUN.

Jlanee paccMaTpHUBaIOTCSI OCHOBHBIE KJIACChl OPraHUYECKHX COCIMHEHUN —
yIJI€BOJOPOJOB (QJIKAHOB, AJIKEHOB, TUEHOB, AJKUHOB, APEHOB) U UX HMPHUPOIHBIX
UCTOYHUKOB (IIPUPOAHOrO Tra3a, HehTH M KAMEHHOIO Yrisi). DTO TMO3BOJISAET
3aKpENUTh OCHOBHBIE MOJOXKEHUS TEOPUU XMMHUYECKOTO CTPOCHUS OPTraHUYECKUX
coenqunenuit A. M. bytieposa.

3areM CBEJIEHHs O 3aBUCUMOCTH CBOWCTB OPraHWYECKHUX COECJUHEHUN OT UX
CTPOEHUS pa3BUBAIOTCS IPU PACCMOTPEHHMHM KJIACCOB KHCIOPOJCOAEPKAIINX
COCIMHEHUN (CTHUPTOB, (PEHONA, AIbJIETHI0B, KapOOHOBBIX KHCIIOT, CIOMXKHBIX
3¢upoB, KUPOB M YIIIEBOAOB) M A30TCOJAEPKAIINX OPraHUUYECKUX COCTUHEHHI
(aMUHOB, aMHUHOKHUCJIOT, OEJIKOB U HYKJIEMHOBBIX KUCIIOT).

Wnero nienenonaranusi, T. €. OTBETA Ha BOIPOC O POJIM OPraHUYECKOU XUMUU
B JKM3HM COBPEMEHHOIO OOIIECTBa, peaau3yeT 3aKJIIOuMTeNIbHAs TJiaBa Kypca
«Opranunueckas XuMusi 1 0011ecTBO». B Helt o0ydaroniuecs 3HAKOMATCS ¢ TAKUMU

BaXXHBIMHX B IIPAKTHYCCKOM U OMOJIOTMYECKOM OTHOIICHHUU BCIICCTBAMH U



8

MarepuajaMM, Kak IJaCTMAacChl U BOJOKHA, ()€PMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C JTOCTHKEHUSIMUA OMOTEXHOJIOTHH.

Nneun Teopun pa3BuBaroniero 00yueHus mojioKeHbl U B OCHOBY Kypca 00111eit
XUMUU. Y CTapIIEKIACCHUKOB (OPMUPYETCS 1EJIOCTHOE TMPEACTaBICHUE O
XUMHUYECKOW HAYKE U XUMUYECKOM MPOU3BOJACTBE, a TAKXKE O €AMHON €CTECTBEHHO-
HAay4yHOM KapTUHE MHpa, B KOTOPOM XUMHUYECKas KapTUHA MHpA SIBIAETCA €€
HEOTHhEMJIEMOM YaCThIO.

B kxypce oO0mieii xumMuM BHaA4aje ydalluecs 3HAKOMSTCA TOCJICIHUMU
JOCTHXKEHUSIMH B OOJIACTU M3YyUYCHHUS aTOMa, Y3HAIOT O COBPEMEHHBIX METOJ1ax
MO3HAHMS CTPOCHUS aTOMa, YIUIYOJISIOT U PACIIUPSIIOT 3HAHUS, IOJyYEeHHbBIE B Kypce
OCHOBHOM WIKOJIbI, O CTPOEHHM aTOMa M BEIIECTBAa Ha OCHOBe llepumoauueckoro
3akoHa W Ilepuommueckoit cucremsl [[. M. MenneneeBa, 06 oOmux CBOMCTBax
KJIACCOB OPraHWYECKUX M HEOPraHMYECKHX COCIMHEHUN (KUCJIOT, OCHOBAaHUH,
aM(OTEepHBIX COCTUHEHHI) B CBETE TCOPUH DJIECKTPOITUTHYCCKOU TUCCOIUALINM W
npoToHHOW Teopuu. Jlasee paccMarpuBaeTcs KiacCUDUKAMS XUMHUYECKUX
peaKkInil B OpraHUYe€CKOM U HEOPraHUUECKOW XUMUHU. 3aBEpIIaeT KypC 3HAKOMCTBO
CTApUIEKIACCHUKOB C MEPCHEKTUBAMHU PA3BUTUS XMMHUYECKOM HAYKH M XUMHUYECKOTO
IIPOU3BOJICTBA, ¢ IpoOJeMaMu OXpaHbl OKPYXAIIEH Cpelbl OT XUMHUYECKOTO

34AIrpA3HCHUSA U IIYTAMU UX PCHICHUS.

Conep:kanne kypcea. 10 kiacc. ba3oBblii ypoBeHb
Teopusa cmpoenus opzanuueckux coeounenuit A. M. bymaeposa.
IIpeomem opzanuueckou xumuu. Opeanuyeckue geujecmea: npupooHvle,
uckyccmeeHuole u cunmemuueckue. OcobeHHOCMU COCMABA U CMPOEHUs]
opeanudeckux eewjecms. Bumanusm u ezco kpax. [lonamue 06

Yene8000pooax.
OcHOBHBIE MOJ0KEHUSA TEOPUH XMMHUYECKOro crpoeHusi bytiepona.

BanentHocts. CTpyKTypHBIE (OPMYJBI — TMOJHBIE M COKpAllIEHHBIE.



[IpocTeie (onMHAPHBIE) U KpaTHBIE (IBOWHBIE U TPOWHBIE) CBA3U. 30Mepbl
1 uzoMepus. B3aumHoe BiIMsiHUE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu.  Hexoropble — 0o0mMe  XMMHYECKHE  CBOMCTBa
OpraHMYECKUX BEILECTB: UX TOPEHUE, TUIaBIeHUe U 00yriuBanue. Moaenu
(ImapocTep>KHEBbIE M OOBEMHBIE) MOJEKYJI OPraHMYECKUX COEAMHEHUH
pa3HbIX KiaccoB. OmnpenesieHUE SJIEMEHTHOTO COCTaBa OPraHMYECKHX
COCIMHEHUN.

Jlabopamopnvie onwvtmobl. VI3rOTOBIIEHHME MOJENEH OPraHUYECKUX

COEIMHEHU.

HenpenenbHble yriaeBoaopoabl. AJiKeHbl. OTwieH. ['oMonorudeckuii psia
ankeHoB. Homenkinarypa. CTpykTypHas uzoMmepusi. [IpoMBIIIIEHHOE MOJYy4YeHUE
AJIKCHOB: KPEKUHI W JIETUJIPUPOBAHUE AJIKAHOB. Peakuus neruaparanuy 3TaHoIa,
KaK JIaboOpaTOpHBI CHoco0 TMoiyueHus OdSTuieHa. Peaknuu mTpHCOETUHEHUS:
rUApatanusi, TUAPOraJOr€HUPOBAHUE, TAJON€HUPOBAHUE,  IOJIUMEpHU3ALUU.
[IpaBuiio MapkoBHHKOBa. OkucieHue ankeHoB. KayecTBeHHbIE peakIuu Ha
HEMpeAeIbHbIE YTIEBOAOPOIBI.

Aakanuensl. Kayuyku. Homenknarypa. Conpsokénnbie auensl. byramuen-1,3,
u3onpeH. Peaknus JleGeneBa. Peakiuu mpucoenuHeHus ankaaueHoB. Kaydyku:
HATypaJIbHBIA, CUHTETHYECKHe (OyTaJIMeHOBBIM, HW3ONMPEHOBHBIN). BynkaHnuzarus
Kaydyka. Pe3una. J00HHUT.

Aakunbl. O011as XapakTEPUCTHKA TOMOJIOTHYecKoro psaa. CrocoObl 00pa3oBaHUs
HAa3BaHWM AJIKWHOB. XHWMHWYECKME CBOWMCTBA AallCTUJICHA: TOPECHUE, PpPEaKIUU
MPUCOEANHEHUS:  THAPOTaJIOT€HUPOBAHKWE,  TaJOr€HUPOBAHUE,  THUJIpaTallUs
(peakuusa KyuepoBa), — ero mojydyeHue M HpUMEHEHHE. BUHWIXIOpHUI U €ro
MOJIMMEPU3ALINS B MOJTUXJIOPBUHUIL.

ApeHbl. beH3011, KaK MpecTaBUTENb apOMATHUUECKUX YIIIeBOA0poaoB. CTpoeHue
€ro MOJIEKYJIbI M CBOMCTBA (PU3HUECKUE U XUMUUECKUE CBOMCTBA: TOPEHUE, PEaKIIUU
3aMelleHnus — TajJOTeHUpOBaHWE, HUTpoBaHue. I[loyueHue W TpPUMEHEHUE

OeH3oa.
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IIpupoansiii 1 monyTHbIH ra3el. CocraB NpupoAHOro rasa. Ero HaxoxIeHHe B
npupone. llpenmymecTtBa mnpupoAHOro raza Kak TOIUIMBA. XUMHUYECKAs
nepepabOTKa MPUPOJHOTO rasza: KoHBepcus, nuponu3. CHHTE3-Ta3 U  €ro
MIPUMEHEHHUE.

[TonmyTHbIe ra3el, ux cocras. [lepepaboTka monyTHOro raza Ha ppakuuu: Cyxoi ras,
MpOIaH-0yTaHOBask CMECh, Fa30BbIM OCH3MH.

HedTb 1 cnocodnbl eé mepepadoTku. CoctaB HeTH U e€ epepaboTka: meperoHka,
KkpekuHr, pudopmunr. Hedrenpoaykrsl u ux nonyudenue. [lonarue 06 okTaHOBOM
yuciie. XUMUYECKHE CIIOCOObI MOBBIILIEHUS KauecTBa OCH3UHA.

Kamennblii yroib u ero mepepadorka. KokcoBaHME KaMEHHOIO yIJII M €ro
OPOJIYKThl: KOKCOBBIA ra3, aMMHadHas BOJla, KaMEHHOYIOJIbHAas CMOJa, KOKC.
lMazudukarus KaMeHHOTO YTJIs.

Jemoncmpayuu. I'opeHre npeaenbHbIX U HEMPEAEIbHBIX YIJIEBOAOPOAOB: METAHA,
JTaHa, aueTuieHa. KadecTBEHHbIE PEaKIMM Ha HENPEIEIbHBIE YIIE€BOAOPOIBI:
o0OeclIBeUMBaHHE STUJICHOM WU alleTHJIEHOM pPAacTBOPOB I€pMaHraHaTa Kajius |
OpomHoil Bonbl. OTHoleHHWE O€H30Ma K OTUM OKUCIUTENsIM. Jleruaparanus
stanona. ['maponus kapouna xaneius. Komneknuu «HedTs u HEDTENPOTYKTHIY,
«KaMeHHBIN yrojib 1 IPOIYKTHI ero rnepepadoTkuny, «Kaydaykuy». KapTta mone3Hbix
uckonaemsbix PO.

Jlabopamopnuvie onvimoul. OOHapyKeHUE TPOAYKTOB ropeHus cBeuu. MccnemoBanue
CBOWCTB Kay4yKOB.

Kuciopoa- u azorcoaepaxanye opranHnyeckue CoeJMHeHUus

Onnoaromuble cnupthl. Ornpenenenue. @OyHKIUMOHAIbHASA TUAPOKCUIbHAS
rpynna. ['oMoJIornyeckuii psa MpenesbHbIX OJHOATOMHBIX CHUPTOB. M3oMepus
MOJIOKEeHUS PYHKIIMOHATBHOU TpyMIbl. BogoponHas cBsi3b. XUMHUYECKHE CBOWCTBA
cnupToB. AunbaerugHas Tpymma. Peakmus sTepudUKAHK, CIOXKHBIE S(UPHI.
[Tpumenenune crimptoB. JIeliCTBHE METUJIIOBOTO M 3THUJIOBOTO CIIMPTOB HA OPTaHU3M
YEJI0BEKA.

MHoroaroMHble CHMPThI. DTUWICHIJIMKOJb, KAK NPEACTABUTEND JABYXaTOMHBIX U

TJIMLEPUH, KaK MPEICTaBUTENb TPEXaTOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
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MHOT'OAaTOMHBIE CHUPTHI, UX CBOMCTBA, MoJiydeHUE W mpumeHenue. [lonstue o0
aHTU(PpU3aX.

®enon. CtpoeHue, NMoJlyueHHe, CBOMCTBAa U npuMeHeHue (enona. KauecrBeHHbie
peakuuu Ha (peHos. B3anMmHoe BIUsSHEE aTOMOB B MOJIEKYJe (eHoJIa.

Aabaeruabl U KeTOHbl. DopManbAeruy W aneTanbAerujl, Kak IMPeICTaBUTENU
aNbJIeTUAOB, COCTaB MX MoJeKyl. DyHKUMOHAIbHAs KapOOHWIbHAS TpyMIa.
KauectBeHHble peakiuu Ha anbAeruibl. CBOWCTBA, MOJIYYEHUE U TPUMEHEHUE
dopManpaernia W aueranbaeruga.  Peakuuu — MONMKOHACHCALMU IS
dopmanpaeruna. [loHsTue 0 KETOHAX HA TPUMEPE ALIETOHA.

Kap6oHoBble KHCJIOTBI. [ OMOJIOTMYECKHI psJi TPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJOT. JKUpHBIE KapOOHOBBIE KHUCJIOTHI. XUMHYECKHUE CBOMCTBA
KapOOHOBBIX KUCJOT. [lonydeHue u mpuMeHeHHe MypaBbUHON U YKCYCHOM KHUCIIOT.
Caoxnble 3pupsbl. ZKupsbl. Peakuus srepuduxaiu. Cioxusie 3gupsl. XKupsbl, ux
COCTaB U THAPOJIN3 (KACIOTHBIN U 11eJI04HO). Mblna. ['uapupoBaHue KUPOB.
YraeBoabl. YraeBoasl. Monocaxapusl. [moko3a kak anbaerugocnupt. CopOuT.
MonouHokucioe u cnuproBoe Opokenue. @orocuntes. Jucaxapunpl. Caxaposa.
[Tonucaxapuabl: Kpaxmal, HEII0I03a.

AMuHBI. AMUHOTrpyImma. AMHUHBI NOpeAeibHbIE W apoMaTUYECKUE. AHUIIUH.
[Tonyuenne amuuoOB. Peakuus 3uHHHA. XMMHYECKHE CBOMCTBA U IPUMEHEHHE
aMUHOB.

AMHHOKHCJIOTBI. AMHHOKHUCIIOTBI, COCTaB WX MOJEKYJl M CBOMCTBA, Kak
aM(OTEpHBIX  OPraHWYECKUX COCAWHEHUW. [TUIuH, Kak TPeICTaBUTEIb
aMHHOKHUCIIOT. [loiryueHne nonuneTuoB peakuuen noaukonaeHcanuu. [lonstue o
MENTUIHOMN CBSI3U.

Beakn. Crtpoenue Mojekyn O€NKOB: TMEpBUYHAs, BTOPUYHAS M TPETUYHAS
CTpYKTypbl. KauecTBeHHbIE peakuMu Ha O€JIKH, UX TUAPOJIU3, ACHATypalus U
Oouonornyeckue PyHKITNH.

Jlemoncmpayuu. IlonydyeHue anpIeTrUIOB OKUCICHUEM cnupToB. KadecTBeHHas
peakiusi HAa MHOTOATOMHbBIE CIIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTU (PE€HOJIA B BOJIE

oT TeMIiepaTypbl. Bzaumopelicteue ¢ OpomHoit Bojioi u xsopugom xeneza(lll), kak
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KaueCTBEHHbIE peakuuu Ha ¢eHon. Peakiuu cepeOpsitHOrO 3epkaia W CO
CBEXKEMOIy4eHHBIM TuapokcuaoMm menu(ll) mpu HarpeBaHuuM, Kak KaueCTBEHHBIE
peakuuu Ha anbaeruabl. OOpasubl MypaBbUHOM, YKCYCHOW, MaJIbMUTHHOBOW H
CT€apUHOBOM KHUCIOT U MX PACTBOPUMOCTH B BOJE. AJIBIAETUIHBIE CBOMCTBA U
CBOMCTBa MHOTOATOMHBIX CIUPTOB TJIFOKO3bI B peakiuu ¢ rugapokcugom meau(ll).
Nnentudukanus kpaxmana. KauecTBeHHbIE peakiiMy Ha OCJIKU.

Jlabopamopnsie onvimer. CpaBHEHUE CKOPOCTHM HCHApEHUS BOJbI M JTaHOJIA.
PacTtBopuMOCTh rauieprHa B BOJE€. XUMHUYECKHE CBOWMCTBA YKCYCHOM KHUCIIOTHI.
OmnpeneneHue HEMPEIeTbHOCTU PACTUTENILHOTO Maciia. MnenTudukanus kpaxmana
B HEKOTOPBIX MPOAYKTaX MNHUTaHUs. M3roroBneHue KpaxmaabHOIrO KiencTepa.
NsroTtoBienue Mojesiell MOJIEKYyJl aMUHOB. M3roToBji€HHWE MOJEINW MOJEKYJIbI
TJIMIMHA.

Ilpakmuueckan paboma. inentuduxanusi OpraHUIeCKUX COCTUHCHUH.
Opranuyeckasi XuMus 1 0011€CTBO

buorexnonorusi. Ilepuoast e€ pa3Butus. Tpu HampaBieHHs OMOTEXHOJOTHH:
reHHas (WM TeHeTHYecKas) MHKEHEpHs; KJIeTOUHas WHXKeHepHs; Ouoioruyeckas
umxeHepusd. ['enetndeckn monuduimpoBannsie opranu3mMel (I'MO) u TpaHcTreHHas
npoaykiusi. Knonnposanue. UMmooOunn3oBaHHbie (DEpPMEHTHI U UX TPUMEHEHHE.
Ionumepsr. Knaccudukamus  noaumepoB.  VICKYCCTBEHHBIE — MOJUMEPHI:
HEJUTYJIOU/, alleTaTHBIN MIENK, BUCKO3a, IEIITO(aH.

Cunrteruyeckue noaumepsbl. [lomumepusanus u NOTUKOHACHCAINS, KaK CITOCOOBI
nonydeHus: monuMmepoB. CunTeTHueckue kaydyku. llomuctupon, tediaoH u
MOJIMBUHWIXJIOPU, KaK MpeAcTaBUTeNnn IuiactMacc. CHHTETUYECKUE BOJIOKHA!
KallpOH, HAWJIOH, KEBJIAP, JABCaH.

Jemoncmpayuu. Konnekuum KaydykoB, IUIACTMACC, CUHTETUYECKUX BOJIOKOH U
n3aenui u3 Hux. @epMEeHTATUBHOE Pa3I0KEHNE IEPOKCHIA BOJOPOAA C IIOMOIIBIO
KaTajasbl CBEKEHATEPTHIX MOPKOBH WITH KapTOdes.

Jlabopamopnuie onvimapl. O3HAKOMIICHHE C KOJUICKIHUSIMU Kay4dyKOB, IJIACTMACC U
BOJIOKOH.

Ilpakmuueckas paboma. Pacrio3HaBaHHE [1JITACTMACC U BOJIOKOH.
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Copaep:xanne kypcea. 11 kinacc. bazoBblii ypoBeHb
CrtpoeHue BelecTn
OcHoBHbIC cBefAeHust 0 cTpoeHuM aroma. CrTpoeHue aToma: COCTaB sapa
(HYKJIOHBI) M D3JeKTpoHHast obOosouka. [lonstue 00 wu3oromax. IlonsTue o
XUMHUYECKOM DJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3aps0M Spa.
IHepuoanueckas cucreMa xumuyeckux dJjieMenToB /1. 1. MenaeneeBa B cBere
cBeTe y4eHHs 0 cTpoeHnu atoma. Ousnueckuil cMbIca npuHATOH B Tabnuue . U.
MeHeneeBa CUMBOJIMKHI: MOPSAIKOBOTO HOMEpPA AJIEMEHTa, HOMEPA NEPUOA U
HoMepa rpynnsl. [loHsTre 0 BaneHTHBIX 3JeKTpoHaX. OTOOpa)keHrue CTPOCHHUS
HIIEKTPOHHBIX 000J0YEK aTOMOB XMMUYECKUX IJEMEHTOB C MOMOIIbIO AIEKTPOHHBIX
U 3JIEKTPOHHO-TPAPUUECKUX GOPMYII.
OObsicHEHHE 3aKOHOMEPHOCTEH W3MEHEHHUS CBOMCTB JJEMEHTOB B MepUOAaX U
rpyInmnax MepUOJUYECKON CUCTEMbI, KaK CIIEJICTBUE UX AJIEKTPOHHOI'O CTPOCHUSI.
DNEKTPOHHBIE CEMENCTBA XUMUYECKUX JIEMEHTOB.
CpaBHenne IlepuognyecKoro 3aKOHa W TeOPUHM XHUMHMYECKOr0 CTPOCHUS Ha
dusocopckoir OCHOBE: TPEANOCBUIKH OTKpbITHA llepuommyeckoro 3akoHa u
TEOPUU XHUMHUYECKOTO CTPOCHHUS OPraHMYECKUX COCAMHEHUH; POJb JUYHOCTU B
UCTOPUU XUMHM; 3HAYECHUE NPAKTUKU B CTAHOBIICHUU U PA3BUTUHU XUMHYECKUX
TEOPUHU.
HNonnas xumMmnyeckasi CBsi3b 1 HOHHbIe KPpUCTAIMYEeCKHe peméTKku. KatnoHb!
U aHUOHBI: MX 3apsAlbl U Ki1accu(UKalMs MO COCTaBy Ha MPOCTHIE U CIOXKHBIE.
IIpencraBurenu. Ilonarue 00 HMOHHONW  XUMHYEeCKOM  CBsizu. MoHHas
KpUCTAJUTMUYECKas peréTka u (pu3nueckre CBOMCTBA BELIECTB, 00YCIOBICHHBIEATHM
CTPOCHHEM.
KoBanenTHasgs  XxuMH4yeckas  CBfA3b. ATOMHBIE W MOJIEKYJsIpHbIE
KpHUCTAJUIMYECKHE PeIIéTKH. [lonsTne 0 KOBAJIEHTHOU CBSI3H.
ONEeKTpOOTPULATENBHOCTD, HEINOJApPHAs W IOJSApHAs KOBAJICHTHBIE CBS3H.

Kparnocth koBajeHTHOM CBsi3u. MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHBIX CBSA3CH:
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OOMEHHBI U JIOHOPHO- akUenTOpHbIH. llomsgpHOCTH MOJEKYNbI, KaK CIEICTBUE
MOJISIPHOCTU CBSI3U M TE€OMETPUU MOJIEKYJbl. Kpucramnuueckne pemeTku ¢ 3TUM
TUIIOM CBSI3U: MOJIEKYJSIpHbIE W aTOMHBbIE. (DU3MYECKUE CBOMCTBA BEUIECTB,
00yCJIOBJICHHBIE TUIIOM KPUCTALIMYECKUX PEIIETOK.

Meramaunyeckasi cBs3b. [IoHATHE O METAJUNIMYECKOM CBS3M UM METAJUIMYECKHUX
KpUCTAJUIMYECKUX pemérkax. PU3nyYecKre CBOWCTBA METAIJIOB HAa OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHUs. IIpuMeHeHne MeTaljoB Ha OCHOBE MX CBOMCTB.
YéEpHble U LIBETHBIE CIUIABBI.

Boaopoanasi xumuveckasi CBA3b. MEXMOJIEKYIsIpHAasT U BHYTPUMOJIEKYJISIpHAS
BOJIOPOJIHBIEC CBSI3U. 3HAYEHUE MEKMOJICKYJISIPHBIX BOJIOPOJHBIX CBI3€U B MPUPOJIE
Y KW3HU YEJIOBEKA.

Moaumepsnl.  [lonydyeHue  MONMMEPOB  PEAKIUSAMHU  IMOJUMEPHU3AIUU U
NOJIMKOHJICHCAMU. BaxHellue npeacTaBUTENM IUIACTMAcC W BOJIOKOH, HX
IIOJIy4YE€HHUE, CBOWCTBA U TpuMeHeHue. [IoHsATHE 0 HEOPraHMYECKUX MOJIUMEPAX U UX
IIPEACTaBUTENU.

JucnepcHbie cuctembl. [loHsTHe 0 gucniepcHoi ¢aze U JUCIIEPCUOHHON cpee.
ArperaTHoe cocTosiHHE pa3Mmep dactuil (as3bl, KaKk OCHOBa ISl KiIacCU(PUKALUU
OUCIIEPCHBIX ~ CUCTEM.  OMYJbCUHU, CYCHEH3UH, aj’po30Jii —  TPYIIIbI
rpyOOUCIIEPCHBIX CHUCTEM, WX TWPEICTABUTENU. 307U WU TeIM — TPYIIIbI
TOHKOJMCIIEPCHBIX CHUCTEM, MUX mpeacraBuTenu. IloHsTue o cuHepe3uce u
KOAryJIsiLUH.

Hemoncmpayuu. llepuonuueckol cucteMbl XuMHYECKuX i3neMmeHToB J[. U.
MenpeneeBa B pa3nu4HbIX ¢popMax. Mojiens HOHHOW KPUCTAUTMYECKOU PEIETKA
Ha MpUMEpE XJIOpuaa HaTpus. MuHEpanbl C 3THUM THUIIOM KPUCTaJIMYECKOU
PELIETKOM: KAJIBLUT, TAIUT. MOIeJIM MOJIEKYJIIPHON KPUCTAIUIMYECKOW PEIIETKHA HA
MIPUMEPE «CYXOro JIbAA» WIM MOJAa U aTOMHOM KPHUCTAJUIMYECKOW PEIIETKH Ha
nmpuMepe anMasa, rpadura uiu kBapia. Mojenb MoJsipHoro o0néma raza. Moaenn
KPUCTAJUTMYECKUX PEIIETOK HEKOTOphiX MeTamioB. Kosiekuun oOpasioB

Pa3IMYHBIX AUCIICPCHBIX CHUCTCM. CI/IHep€3I/IC " KOoaryJinusi.
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Jlabopamopnuie onvimui. KoHCTpynpOBaHUE MOAETN METAININYECKON XUMUYECKOMN
cBs3u. [lomydyeHue KOJJIOMAHOTO pacTBOpa KypHHOTO OejKka, MCCeOBaHUE €ro
CBOMCTB C ITOMOILIBIO JIA3€PHOU YKA3KHU U POBEJACHUE €ro AeHaTypauuu. [lonyduenue
AMYJIbCUU PACTUTEIBLHOTO Macja M HalmtojeHue 3a e€ paccioeHueM. [lomyuenue
CYCTEH3UH «M3BECTKOBOT'O MOJIOKa» U HAOJIOZEHUE 3a €€ CeIMMEHTAIIUCH.
XuMH4YecKre peakunu

Knaccnpuxkanusa xuMmudecKux peaknuid. AJUIoTponu3anus 1 u30Mepu3alns, Kak
peakiuu 0e3 M3MEHEHHUsI COCTaBa BEHIECTB. AJUIOTpOnHUs W €€ TPUYHUHBIL.
Knaccudukanus peaxkiuii mo pa3iudHbIM OCHOBAHUSAM: IO YHUCIY M COCTaBY
peareHToOB U NMPOYKTOB, MO (ha3e, Mo UCIOIb30BAHUIO KaTalin3aTopa uiu pepMeHTa,
1o terioBoMy hdekry. TepMoXuMuiecKre ypaBHEHUS PEaKIIHA.

CkopocTh XUMHYECKHX peakmuii. DakToOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMUYECKUX pEakIuii: Mpupoia pearupyrommx BElecTB, TeMIepaTypa, mionab
UX COINPHUKOCHOBEHHUSI PEArMPYIOLIMX BELIECTB, UX KOHLEHTpALUS, IIPUCYTCTBUE
karanu3aropa. Ilonstue o kartanuze. @DepMeHTH, Kak OHOJIOTHYECKHE
KaTaau3aTtopbl. UHrHOUTOPBI, KaK «aHTOHUMBD) KaTAIN3aTOPOB U X 3HAUCHHE.
XuMHu4yeckoe paBHOBecHMe H Ccmocodbl ero cMmemeHus. Kraccudukarus
XUMHYECKUX PeaKkluid Mo Mpu3HaKy ux HampasieHus. [loHstue 06 oOpaTUMbIX
peakiusax W XumMuueckoMm paBHoBecuH. I[lpuniun Jle-Illatense u crocoOw
CMEIICHUS] XUMUYECKOTO paBHOBecHs. OOIIas XxapakTepuCcTHUKa PEaKuii CUHTE30B
aMmMuaka 1 okcuna cepbl(VI) u paccMOTpeHue yCIOBUM CMEIIEHUSI UX PABHOBECHS
Ha NPOU3BOJICTBE.

I'uapoan3. OGpaTuMbIii 1 HEOOPATUMBINA TUAPOIHU3EL. [ MAPOIN3 COMel U ero THIIHI.
I'maponu3 opraHnvecKux COEAMHEHUN B JKMBBIX OPraHU3MOB, KAaK OCHOBA OOMEHa
BemecTB. [lorsTue 00 sHEpreTnyecKkoM 0OMEHE B KIIETKE U POJIH TUAPOIN3a B HEM.
OxucanTeIbHO-BOCCTAHOBUTEIbHbIE peaknun. CTeneHb OKUCIEHUsS U eé
ompeenenne no GopMyaM OpraHUuIECKUX U HEOPTAaHNYECKUX BEIIECTB. DJIEMEHTHI
1 BEIIECTBA, KaK OKUCIIUTENN U BocCTaHOBUTENU. [[oHSATHE 0 mpoLieccax OKUCIEHUS
1 BocCTaHOBJIEHUsA. COCTaBI€HHE YPABHCHUM XMMHYECKUX PEAKIMA HA OCHOBE

3JIEKTPOHHOTO OajaHca.
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JJIeKTPOJIM3 PACIVIABOB W PACTBOPOB JJIEKTPOJHUTOB. XapaKTEpUCTHKA
AIEKTPOJIN3a, KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHOTO mpoliecca. OcoOeHHOCTH
AJEKTPON3a, MNPOTEKAOIIEr0 B PpaCTBOpax AJNEKTponauToB. [IpakTuueckoe
MPUMEHEHHUE DJJIEKTPOJIU3a: IMOJY4YEHUE TaJION€HOB, BOJOPOAA, KHUCIOPOJa,
HIETTIOYHBIX METAJJIOB U IIEJIOYEH, @ TAKXKE aJTFOMUHHUS JICKTPOJIU30M PaCILJIaBOB U
pacTBOpPOB COEAMHEHUW HSTUX dJIeMEHTOB. I[lOHSATHE O TajabpBaHOIUIACTHUKE,
rajbBaHOCTETUH, paUHUPOBAHUHU IIBETHBIX METAJIJIOB.

Jemoncmpayuu. PacTBOpEHHE CEPHOM KHUCJIOTBI WM AMMHUAYHOM CEJUTPHI U
dbuKcalus TEIUIOBBIX SBICHUN JJI 3THX MPolieccoB. B3auMoencTBusi pacTBOPOB
COJISTHOM, CEPHOM M YKCYCHOM KUCJIOT OAMHAKOBOW KOHIICHTPAILIMU C OJIMHAKOBBIMU
KyCOYKaMH (TpaHyJiaMu) IIMHKA U B3aUMOJICHCTBHE OJIMHAKOBBIX KYCOYKOB Pa3HBIX
METaJUIOB (MarHus, MHKA, YKejie3a) C paCTBOPOM COJITHOW KHUCJIOTHI, KaK MpUMeEp
3aBUCUMOCTH  CKOPOCTH XMMHUYECKHMX pEaKIMid OT MNPUPOALI  BEIIECTB.
BsaumoneiicTBre pacTBOPOB THOCYJIb(aTa HATPUSI KOHIEHTPALIMHU U TEMIIEPATYPHI C
PacTBOPOM CEpPHOM KUCIOTBL. MOJIETMpOBaHUE «KUIALIETO caos». Mcnonb3oBanue
HEOPraHMYECKUX KaTajanu3aTopoB (Coyieil kene3a, MoAuAa Kallus) U MPUPOIHBIX
00BEKTOB, COJEpKaIUMX KaTanazy (Chlpoe MACO, KapTtodensb) Uisl pa3ioKeHUs
IepoOKCcHIa BOJOpoaa. B3auMonelcTBHE IIMHKA C COJISTHOM KHUCJIOTOM HUTPATOM
cepeOpa, Kak MpUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEaKIMid U peakiuu
oomena. KoHcTpyupoBanue Mojenu daekTponusépa. BuaeodparmeHt c
MIPOMBILIJIEHHOW YCTAHOBKH JUJISI TOJTyYEHUS AJTFOMUHUSL.

Jlabopamopnsie onvimor. VmocTtpauus npaBuia beproisie Ha NpakTHKE —
MIPOBEJICHUE PEAKITNii ¢ 00pa30BaHUEM OCa/Ka, Ta3a M BOJbI. I eTeporeHHbIi KaTanu3
Ha [IPUMEPE Pa3I0KEHUS NIEPOKCUIA BOAOPOAA B IPUCYTCTBUH JUOKCUAa MAPTaHIIa.
Cmemenue paBHoBecusi B cucteme Fe®* + 3CNS™ « Fe(CNS);. Mcnbitanue
WHJMKAaTOpaMH CpeJbl PacTBOPOB COJIEH Pa3aUYHBIX TUNOB. OKHUCIUTENBHO-
BOCCTAHOBUTENIbHASL peaklus M peakuus oOMeHa Ha MpUMEpe B3aUMOJIECUCTBUS
pactBOopoB cynbdara Menu(Il) c xxene3omM u pacTBOPOM IIETIOUH.

Ilpakmuueckaa padoma. PelieHue >SKCIEPUMEHTAIBHBIX 3a4a4 IO TeEMeE

«XUMHYECKAsT PEAKIUs.
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BemecTBa u ux cBoiicTBa

MeTtanibl. Ou3ndecKkue CBOMCTBA METAIIOB, KaK (PYHKIUS UX cTpoeHus. [lenenue
METAJUIOB HA TPYIIbl B TEXHUKE U XUMUH. XUMHUYECKHE CBOWCTBA METAIJIOB U
JJEKTPOXUMHUYECKUNH  psan HanpspkeHud.  [lomatme o MerajuiorepMuu
(aIFOMUHOTEPMUHU, MATHUETEPMUH U JIP.).

Hemeranabl. baaropoansie rasel. Hemeramiel kak okuciurenu. Hemeraiuisl kak
BOCCTAHOBUTENU. Psii asnexkrpoorpunarenbHocTH. MHepTHBIE WM 01aropojiHbIe
rasbl.

Kucsiorsl Heopranuveckue M oprannyeckue. KucimoTel ¢ TOUKM 3pe€HUS] aTOMHO-
MOJIEKYJIAPHOTO y4yeHUsl. KuCIOThl ¢ TOYKM 3pEHUs TCOPUM DIEKTPOIUTHUYECKOU
nuccornyanuu. KuciioTel ¢ TOYKH 3peHHs TPOTOHHOUM Teopuu. OO0IIe XUMHUYECKUE
cBoicTBa kucyoT. Kitaccudukaiuys Kucior.

OcHoBaHNSI HeOpraHuveckue M opranmveckue. OCHOBAHMS C TOUYKU 3PEHUS
aTOMHO-MOJIEKYJIIpHOTO  y4eHus. (OCHOBaHMS C TOYKM 3PEHUSI TEOPUH
ANEKTPOJIUTUYECKOM nrucconnanii. OCHOBAaHMS C TOYKU 3PEHUSI IPOTOHHOW TEOPHH.
Knaccupukanus  ocHoBaHuM. XWUMHUYECKHE  CBOMCTBA  OpPraHUYECKHUX U
HEOPraHWYECKUX OCHOBAHUM.

AM@oTepHbIe COeJMHEHUS HEOPraHUYeCKue U opranunyeckue. Heoprannueckue
aMm(pOTepHbIE COCTMHECHHS: OKCUIBI U TUIAPOKCHIIBI, — UX CBOWCTBA M TOJyYEHUE.
AmdoTepHbIe OpraHUYECKHe COCMHEHUs Ha MpuMepe aMUHOKUCIOT. [lentuasr u
MEeNTUIHAs CBS3b.

Couu. Knaccuduxamus comeit. JKECTKOCTH BOABI U CHOCOOBI €€ yCTpaHEHUS.
ITepexon kapboHaTa B THApoKapOoOHAT U 00paTHO. OOIMIe XUMHUUECKHUE CBOMCTBA
COJIEH.

Hemoncmpayuu. Kosuiexkuust MetamuioB. Koiutekiust HemetauioB. BzanmoaencTre
KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTBHI C MEIbI0. BCHbIlIKa TEPMUTHOM CMECH.
Bcenpimka y€pHoro nmopoxa. BeITeCHEHHE rajoreHOB M3 MX PAacTBOPOB APYTHMH
rajoreHaMu. B3amMozieiicTBHE MapoOB KOHUEHTPUPOBAHHBIX PACTBOPOB COJITHOMN

KHUCJIOTHI U aMMmHuaka («IbiM O0e3 orusi»). llonmyyeHue amMmuaka M HU3ydE€HHE €ro
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CBOMCTB. PaznmnuHple ciyyan B3aMMOJEWCTBUS PACTBOPOB COJIEM AIIOMHUHHS CO
mEnoynto. [lomyuyeHue KECTKON BOIBI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnovie onwvimoi. IlonydeHne HEPACTBOPUMOIO THAPOKCHAA M €r0
B3aUMOJEMCTBUE C KHUCIOTOW. lccnemoBaHne KOHUEHTPUPOBAHHBIX PAacTBOPOB
COJIIHOM M YKCYCHOW KHCIIOT KameJIbHBIM METOJIOM IMpU MX pa30aBICHUH BOIOM.
[lonyyenue amdorepHOro THAPOKCHIA M HU3ydYeHHE ero cBoilcTB. I[IpoBenenue
KaueCTBEHHBIX PEAaKIMI 11O ONPEIEIEHNUIO COCTaBa COJIU.

Ilpakmuueckan padoma. PemieHue SKCIEPUMEHTAJIBHBIX 3aJad IO TEME
«BemecTBa 1 UX CBOMCTBAY.

XuMHus 4 COBPpEMEHHOEe 0011eCTBO

IIpousBoacTBO aMMuaka W MeTaHosaa. [IoHATHE O XMMHMYECKON TEXHOJIOTHHU.
XUMHUYECKHE peaklud B TMPOM3BOACTBE amMMuaka u MeraHona. OOmias
KJaccUu(UKAIIMOHHAST XapaKTEPUCTHKA PEaKIUh CHHTE3a B MPOU3BOJICTBE ATUX
IpoaAykToB. HayuHble NMpUHLHUIBI, JeXKallkue B OCHOBE IPOM3BOACTBA aMMHaKa U
MeTraHona. CpaBHEHUE STUX IPOU3BOJCTB.

XuMn4yeckasi TPAMOTHOCTh KAK KOMIIOHEHT o0mieil KYJbTYPbl 4YeJIOBEKA.
MapkupoBKa yMaKOBOYHBIX MAaTEpUaJOB, DJIEKTPOHUKA U OBITOBOM TEXHUKH,
JKOJIOTMYHOI'0 TOBapa, MPOAYKTOB IIUTAHUs, ITUKETOK 110 YXOY 32 OACKIOM.
Hemoncmpayuu. Mojenb TPOMBIIUIEHHOW YCTaHOBKHA TIOJYYEHUS CEPHOU
KUCIIOTHI. MoJienb KOJOHHBI CHHTE3a aMMHuaka. BuaeodparMeHThl W claibl o
CTEIIEHU DKOJIOTHYECKON YUCTOTHI TOBapa.

Jlabopamopnvie  onvimwbl.  VI3ydyeHue  MapKUpOBOK  Pa3iIMYHBIX  BHJIOB

IIPOMBIINIJICHHBIX U IIPOAOBOJILCTBCHHBIX TOBAPO



TemaTuueckoe mianupoBanue 10 kiacce (0a30Bblil ypoBeHb)
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B ToM uucie

KonnuectBo
Paznen Tewma paznena 4ACOB [IpakTnueckue KonTtposnbsHbie paboTh
paboTsl

1 Brenenue. 1

Teopus crpoeHus
2 OpraHUYeCKUX 2

CoeqUHEHNN
YrieBo1opoibl U UxX
3 MPUPOIHBIC UCTOYHUKU 8 1
Kucnoponconepxamnme
4 COEMHEHNS U UX 10 1 1
MIPUPOIHBIE HCTOUHUKH

A3zoTcoaepkaliue

5 COEIMHEHUS U UX 6
HaX0XICHUE B )KUBOU
IpHUpoJie
buonornueckn
aKTUBHbIE
6 4 1
OpraHHyecKue
COEIMHEHUS

HckyccTBeHHbBIE U

7 CUHTETUYECKHE 3
MOJIUMEPBI
34 gac+ 1
Hroro PE3EPBHBII 2 2

qac
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TemaTn4yeckunii mian no odomeit xumun 11 kiaacc (6a30Bbl1il ypoBeHbD)

Kosmuectso B ToM uucie
Paznen Tema paznena
4acoB [IpakTnueckue pabOThI KonTtposnbHbie paboThI
Crpoenue aToMa
1 U NIEPUOIAYECKHN 3
3akoH J[. 1.
MenpeneeBa
2 Crpoenue 14 1 1
BEIECTBA
3 XUMHUYECKUE 8
peakuuu
4 Beufecma U UX 9 1 1
CBOICTBa
Hroro 34 2 2
C=RU, O=I'BOY
COW Ne 4 n.r.T.
BeseHuyk,
CN=llUexoBuUoBa
J.B.,

E=bez-s4@mail.ru

00ef1f4c46e97160df
2021.09.04 09:53:

35+04'00'
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