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JIn4HOCTHBIE, MeTANIPeIMETHBIE U NPeIMeTHbIE Pe3yabTAThl

OCBOEHHS Kypca

OOydeHne XUMUU B CpeQHEH IKoJie Ha 0a30BOM YPOBHE IO JaHHOMY KypCy

CHOCO6CTByeT JOCTHIKCHHUIO O6y‘IaI-OHlI/IMI/IC5I CIcayronmx JIUYHOCMHbIX

pe3yiomamoe:.

1)

2)

3)

4)

YyBCTBa FOPAOCTU 32 POCCUHCKYI0 XMMHYECKYI0 HAYKy M OCO3HAHHME POCCUICKON

IPaKIaHCKOU UIEHTUYHOCTH — 8 YEeHHOCMHO-0PUeHMAayuoHHoU cgepe;

OCO3HaBaTh HEOOXOAMMOCTb CBO€H IO3HABATEIILHOW JE€SATEILHOCTU U YMEHHE
YIOPABIATH €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPA30BAHUIO HA MPOTSXKEHUU
BCCH JKM3HU; MOHMMAaHWE BAXKHOCTH HEMPEPHIBHOTO 00pa3oBaHUs Kak (HaKTopy
yCHEeIHOW Tpo(ecCHOHAIbHOW ¢ OOIECTBEHHOW  JACSATENIBHOCTH, — 8

noznasamenvHol (KOTHUTUBHOM, MHTEIJIEKTYalIbHOMN) cghepe

TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHIeil o0pa3oBaTeIbHOW TPACKTOPUU

WK cepsl TpodeccuoHanbHOU AeATEIBHOCTH — 8 mpy0o8oll cghepe;,

HEMPUSATUE BPEIHBIX TPUBBIUEK (KypEeHHUs, yIOTPEOICHUS aJIKOTOIsl U HAPKOTHUKOB)
Ha OCHOBE 3HAaHMI O TOKCHMYECKOM M HApKOTHYECKOM JIEHCTBUMU BEIIECTB — 8

cghepe 300posbechepedicerus U 6e30naACH020 00Pa3a HCU3HU,

Memanpeomemuvimu pezynvmamamu OCBOCHUS BBIITYCKHUKAMH CPEIHEN IIKOJbI

KypCa XHUMUH SIBISFOTCA:

1)

2)

UCNONb308aHUe OCHOBHBIX METOJIOB IMO3HAHUs (ONpEeeIeHne UCTOUHUKOB yueOHOU
U HaydyHOM wHH(pOpMalUWW, TMOJy4yeHUe HSTOH HHPopManuu, €€ aHaau3, Hu
YMO3AKJIIOYEHHS] Ha €r0 OCHOBE, M3TOTOBJICHUE U Mpe3eHTalus HHPOPMAIIMOHHOTO
NPOAYKTa; TPOBEACHHE OJKCIEpUMEHTa, B TOM 4HCIE€ H B Ipolecce
UCCIIEZIOBATENIbCKON  JIESTENIbHOCTH, MOJECIMPOBAHUE M3Yy4aeMbIX OOBEKTOB,
HaAOIIIOZICHUE 3a HUMH, UX U3MepeHue, (PuKcaius pe3ylnbTaToB) U UX HpUMEHEHUe

AJIs1 TIOHMMaHUA Pa3JIndHbIX CTOPOH Oprn(anmeﬁ HeﬁCTBI/ITCHBHOCTH;

61a0eHue OCHOBHBIMU HHTEIJICKTyaJIbHBIMU OlepaluusMu (aHalau3 W CHUHTE3,

CpaBHEHHE M cUcTemaru3alus, 0000IIeHne U KOHKpPETU3alus, KilacCuPUKaus u



3)

4)

MOWCK AaHAaJIOTOB, BBISBICHHWE NPUYUHHO-CIEICTBEHHBIX CBs3eH, (POPMYIHpOBKa

TUIO0TE3, UX IPOBEPKA U (HOPMYIHPOBKA BHIBOIOB);

nosnanue 00bEKTOB OKPYKaromero Mrupa B IJIAHC BOCXOXKICHUA OT a6CTpaKTHOF0 K

KOHKPETHOMY (OT OOIIIEro Yepe3 4acTHOE K SAMHUYHOMY);

CcnocoobHOCmb BBIIBUTATb HWJACH MW HaAXOOWUTh CpPCICTBA, HGO6XOI[I/IMBIG A1 UX

JOCTHMIKCHUA,

5) ymenue dhopmMynmupoBaTh IETH M ONPEICIATh 3a7a4ll B CBOCH IMO3HABATEIBHOM

6)

ACATCIIbHOCTH, OIIPCACIIATL CPCACTBA AJIA JOCTHUKCHUA Heﬂeﬁ H PCIICHUA 3a1a9;

onpeodenams PazHOOOpa3Hble MCTOYHUKU IMOTYYEHUST HEOOXOAMMOM XUMHUYECKON
uH(dOpMaIK, YCTAHOBJICHUE COOTBETCTBUS COACPKAHUS U (POPMBI MPEACTABICHHUS

MH(OPMALIMOHHOTO IPOAYKTA ayIUTOPHH;

7) ymenue TIPOXYKTHBHO OOIIATHCS W B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM

8)

ACATCIBHOCTH, YUYUTLIBATDb no3uanun  JApyrux  yd4aCTHHUKOB ACATCIBHOCTH,

7 dHeKTUBHO pa3penaTh KOH(PIUKTHI;

2omoeHocmb K  KOMMYHHKAIIUU (HpCI[CTaBJ'IHTB PE3YJIbTAaThL cOOCTBEHHOM
MO3HABATEJIbHOMN ACATCIBHOCTH, CJIBIIIaThb )51 CIylaTb OIIIIOHCHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO MO3ULHUIO);

9) ymenue WCIONB30BATh CPEACTBA HWHGOPMALMOHHBIX M KOMMYHHKAI[HOHHBIX

10)

texHojorui (manee — WMKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/lad C CcoOMIoAeHuEeM TpeOOBaHUI SPrOHOMMKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYypCOCOEpPEkKEHUs, MPABOBBIX M ATHUYECKUX HOPM,

HOPM MH(OPMAITMOHHON OE3011aCHOCTH;

g1a0enue SI3bIKOBHIMHU cpeacrsaMu, B TOM YHUCJIIC U A3BIKOM XUMHU — YMCHHC
SACHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA, UCIIOJIB30BATh a/ICKBATHLIC
A3BIKOBBIC CPCACTBA, B TOM YHUCJIC 1 CMMBOJIBHBIC (XI/IMI/I‘—IGCKI/IG 3HaKH, (bOpMy.]'IBI n

ypaBHEHUS).



Ilpeomemnvimu pezynomamamu n3ydeHus XUMUHA Ha 0230BOM YPOBHE Ha CTYTEHU

CpE€aAHECTO O6H16FO O6p3.30BaHI/I}I ABJAIOTCA CIICAYIOIHUC PC3YIIbTAThI.

1.

B no3naBareabHoOM cdepe:

3nanue (nOHUMAaHue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaXXHCUIIIMX TCOPUH Kypca

OpraHUYECKOM U OOIICH XUMUU;

YymeHue Ha6J'II-0I[aTI>, OIINChIBATDb, (bI/IKCI/IPOBaTB PE3YIbTAaThl U ACJIATh BBIBOABLI HA
OCHOBC JICMOHCTPALIMOHHBIX M CaMOCTOATCIBHO HpOBCI[éHHI)IX 9KCIICPHUMCHTOB,

UCIIONB3YSl IS 3TOTO POJTHOM (PYCCKUM MM MHOM) SI3BIK U SI3bIK XUMUU;

YMeHue KJ'IaCCI/I(l)I/IHI/IPOBaTI) XUMHUUYCCKHUC OJICMCHTBI, IIPOCTBIC BCIOCCTBA,

HCOPIraHNYCCKUC U OPTAHHUYCCKHUC COCAMHCHUA, XUMHUYCCKHUC IIPOLCCCHI;

VMeHue XapaKTepu30BaTh OOIIME CBOMCTBA, IMOIYYEHUE U IPUMEHEHUE
M3YYEHHBIX KJIACChl HEOPTAaHMYECKHX M OPraHMYECKUX BEIIECTB M MX BaKHEHUIIUX

MPEICTABUTEIICH;

onucoledmsb KOHKPCTHBIC XHUMHWYCCKHC PCAKINH, YCJIOBHUA HX IIPOBCACHHA U

YHPAaBJICHUA XUMHUYCCKUMU IMTPOUCCCAMMU,

ymeHue IMIPOBOIHUTDH CaMOCTOSITCJIbHBIA XUMHUYECKUM OKCIICPUMCHT H Ha6JIIOI[aTI>
I[CMOHCTpaHHOHHBIfI 9KCIICPHUMCHT, (i)I/IKCI/IpOBaTB PE3yibTarbl U ACJIATh BBIBOAbLI U

3aKJIFOYEHUS 110 PE3YJIbTaTaM;

NpOcHO3UpPOBanib CBOMCTBA HCU3YYCHHBIX BCHICCTB IIO aHAJIOTUH CO CBOMCTBaMHU

HN3YYCHHBIX HAa OCHOBC 3HAHHA XUMHUYCCKUX BaKOHOMepHOCTefI;

onpeoensambs WCTOYHUKH XMUMHUYECKOW HH(POpMalUU, MOdy4yarb €€, MPOBOIUTH

aHaJN3, U3rOTaBIUBaTh NH(OPMAIIMOHHBIN MPOAYKT U MPENCTABIATD €T0;

9. ymemsv  nonvzosamwvcs ~ 00s3aTENBHBIMH  CIIPABOYHBIMH  MaTepuajaMu:

[Tepronnaeckoit cucteMor xumuueckux osiemeHToB JI. M. Menneneesa, Tabmwmieit

PACTBOPUMOCTH, OJICKTPOXHUMHUYCCKHUM  PAIOM HaHpH)KCHI/Iﬁ MCTAJIOB, PpAaAOM

QIICKTPOOTPHUIATCIBbHOCTU — OJIA XAPAaKTCPUCTHUKH CTPOCHHA, COCTaBa U CBOMCTB



aTOMOB XUMHYECKUX 31eMeHTOB |—IV mepnogoB u oOpa3oBaHHBIX UMU HPOCTHIX U

CJIOKHBIX BCIICCTB,

10. ycmanoenenue 3aBUCUMOCTH CBOWCTB M MPUMEHEHUS BAKHEHIIMX OPraHUYECKUX
COCMHEHUH OT MX XHUMHUYECKOIO CTPOEHHS, B TOM 4MCIE U OOYCIOBICHHBIX
XapakTepoOM H3TOTO0 CTPOEHMs (IPENEIbHBIM WM HENPENEIbHbIM) U HAJIUYUEM

(bYHKITMOHATBHBIX TPYIIIT,
11. mooenuposanue MOJIEKY1 HEOPTAHUUECKUX U OPTAHUYECKUX BEILIECTB;

12. nonumanue XuMUYECKOH KapTUHbI MHpPaA KakK HEOTHEMJIEMOM YacTHU HGJIOCTHOfI

Hay4YHOU KapTHUHBI MUPA.

II. B 1eHHOCTHO-OpUEHTAIMOHHOH cdepe — opMHpOBaHKE COOCTBEHHOM
MO3UIIMNA TIPU OIEHKE TOCIEACTBUN I OKPYXKAIOMmEeH Cpeabl JCSITeIIbHOCTH
YeJIOBeKa, CBSA3aHHOHW C TMPOU3BOJACTBOM U MEPEepabOTKOM XUMHUUYECKHUX

IIPOJIYKTOB;

I1l. B TpynoBoii cdepe — npogederue XUMHUECKOTO IKCIEPUMEHTA; pazsumue
HABBIKOB YY€OHOM, MPOEKTHO-UCCIEI0BATEIbCKOM M TBOPUECKOM NIESATEIbHOCTU

IIPpXU BBIIIOJJHCHHUHY MHAWBUAYAJIbHOTO ITPOCKTA 110 XUMHH;

IV. B cdepe 310poBoro oodpasza xku3HU — coOno0enue TpaBuil 0E30MacCHOrO
oOpallleHus] ¢ BELIeCTBaMHU, MaTepualaMy; OKa3aHUE NEpBOM MOMOIIM NpU
OTpPAaBIICHUSX, OXKOTAX M TpaBMax, MOJYYCHHBIX B pe3yabTaTe HApyIICHUS TPABHII
TEXHUKH O€30MacHOCTM Tpu pabdoTe ¢ BEmeCTBAMH U JAOOPATOPHBIM

000pyIOBaHUEM.

Coaepxanne kypca 10—11 knacco. ba3oBblii ypoBeHb

ConmepxaHue Kypca XapaKTepU3yeTCsi LEJIOCTHOCTBIO M CHCTEMHOCTBIO

y4eOHOro MpeIMeTa, Ha OCBOCHHME KOTOPOTO OTBEAEHO >XECTKO JUMUTHUPOBAHHOE
yueOHOe BpeMsl.

[TepBast wacth kypca (10 kmacc) MoOCBsIEHA OPraHUYECKUM COCAMHEHUSAM, a

BTopas (11 knacc) — obiiel XumMuu.



CTpyKTypHpOBaHUE Kypca OPraHUYE€CKOW XUMHUHU OIPEAEIIAETCS UAEIMU TEOPUH
pasBuBatoliero ooydenus: JiapkoHrHa U B. B. JlaBbioBa U CTAaBUT LIEJIbIO Pa3BUTHE
y4Yaluxcsi Henpo(UIbHBIX MO OTHOILIEHUIO K XMMHUHU KJIACCOB CPENCTBAMM Y4YeOHOU
qucuuIuinHbl. [To3ToMy BHaYane paccMaTpuBarOTCs KPaTKUE TEOPETHUECKUE CBECHUS
O CTPOEHHUHU, KJIacCHU(PUKAIUU U crocolOax (HOpMUpOBaHUS HA3BAHUM OpraHUYECKUX
COEIMHEHHUH, 00 OCOOEHHOCTSX MPOTEKAaHUSI OPraHMYECKUX PEaKIUi B CPABHEHHH C
V3YYCHHbIMH B OCHOBHOW IIIKOJIE THUIIAMA XUMHUYECKHX PEaKIHUl C Yy4YacTUEM
HEOPraHWMYEeCKUX BemecTB. Ha HayanpHOM J3Tame pacKpbIBAKOTCA MPUUYUHBI
MHOT000pa3us OpraHNYeCKUX COCTUHEHUI.

[lanee paccMmarpuBarOTCS OCHOBHBIE KJIACCHI OPTAHUYECKUX COEAMHEHUNW —
YIJIEBOJOPO/IOB (AJIKAHOB, AJIKEHOB, JUEHOB, AJKMHOB, apeHOB) W MX MPHUPOIHBIX
HMCTOYHMKOB (IIPUPOJIHOTO Ta3a, He()TU U KAMEHHOTO YIJIsl). DTO MO3BOJIIET 3aKPEIUTh
OCHOBHBIE IIOJIOKEHHS TEOPHUH XUMHUYECKOTO CTPOCHHUS OPraHMYECKUX COCAMHEHUI
A. M. bytiepoga.

3aremM CBEIEHHsS O 3aBUCHMOCTH CBOMCTB OPraHMYECKUX COCIMHEHUM OT HX
CTPOCHHsI Pa3BUBAIOTCA IPU PACCMOTPEHUH KJIACCOB  KUCIOPOACOAEPIKALIUX
COEIMHEHUN (CIUPTOB, (PEHOJIA, AJIbJIETUAOB, KAPOOHOBBIX KHUCIIOT, CJIOKHBIX 3(DHUPOB,
XKUPOB U YIVIEBOJOB) U a30TCOAEPXKAIIMX OPraHUYECKUX COCAMHEHHHA (aMUHOB,
AMUHOKHUCIIOT, OEJIKOB U HYKJIEMHOBBIX KHUCIIOT).

Wnero uenemnonaraHusi, T. €. OTBETa Ha BOIPOC O POJIM OPraHUYECKON XMMHH B
KU3HU COBPEMEHHOro O0OIlecTBa, peanu3yeT 3aKIIouuTeNlbHas I[JlaBa Kypca
«Oprannueckas XuMus U o0miecTBo». B Hell oOydaroniuecs 3HAKOMSITCSI C TaKUMHU
BaXHBIMU B MPAKTUUYECKOM U OHOJOTMYECKOM OTHOIIEHHM BEIIECTBAMHU U
MarepuaniaMy, Kak IUIacCTMAacChl M BOJIOKHA, (DEPMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C JOCTUKEHUSIMU OMOTEXHOJIOTHH.

Wneun Teopun pa3BUBAIOIIETO0 OOy4EHHUs IMOJIOKEHBI U B OCHOBY Kypca oOuieit
XUMUU. Y  CTaplIEKJIAaCCHUKOB (OpPMUPYETCS IIEJIOCTHOE MPEJCTaBICHUE O
XUMHUYECKOM HAayKe M XMMHUYECKOM MPOU3BOACTBE, a TAKKE O €AMHOW €CTECTBEHHO-
HAay4YHOM KapTUHE MHpa, B KOTOPOM XUMHUYECKas KapTUHA MHUpA SBIsETCA €€

HEOTHEMJIEMOU YaCTBIO.



B kxypce oOmeli XuMmuM BHa4Yaje ydaluecs 3HAKOMSTCS TOCIECTHUMU
JOCTKEHUsIMU B O0OJaCTH HM3Y4YEHHMsS aToMa, Y3HAIOT O COBPEMEHHBIX METOoJax
MO3HAHUS CTPOCHUS aroMma, YIIyOsstOT U PaCIIMPSIOT 3HAHMSI, TTOJTYYEHHbIE B Kypce
OCHOBHOM IIKOJIbI, 0 CTPOCHUHU aTOMa M BellecTBa Ha OCHOBE [lepuonnyeckoro 3akoHa
u Ilepuogmyeckoit cucremsr JI. M. MenneneeBa, 00 oOmMX CBOMCTBax KJIacCOB
OPTraHUYECKUX W HEOPTaHWYECKHX COCAMHEHUHN (KUCIOT, OCHOBaHUU, aM(OTEPHBIX
COCIMHEHU) B CBETE TEOPUU DICKTPOIUTUUYECKOM NHUCCOLMAIMA M MPOTOHHOMU
teopun. Jlamee paccmarpuBaeTcs KiaacCH(PUKaMsA XUMHYECKMX pEakiui B
OpPraHUYECKOW W  HEOPraHWUYEeCKOM XHMMHHM. 3aBepiiaeT Kypc  3HAKOMCTBO
CTapIICKIACCHUKOB C MEPCIEKTUBAMHU Pa3BUTHUS XMMHUUYECKONM HAYKU U XUMHUUYECKOTO
MPOM3BOJICTBA, C IIpoOJIeMaMH OXpaHbl OKpYXKAIOIIEeH Cpeabl OT XHWMHYECKOTO

3arpsA3HCHHUA U IIYTAMU X PCIICHUS.

Conep:xanne kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopusa cTpoeHusa opraHuvyeckux coeguHeHun A. M. Bytieposa. [Ipegmer opraHuveckou
xuMuM. OpraHvyeckKue BelleCcTBa: NPHUPOAHBIE, MCKYCCTBEHHble U CHHTEeTHYeCKHe.
OCo0eHHOCTH coCTaBa U CTPOEHMS OpraHMYeCKHUX BellecTB. BuTaiusM M ero Kpax.

[oHsiTHE 06 YIVIEBOAOPOJAX.

OcHOBHBIE N0JI0KEHUS] TEOPUH XUMHU41eCKOro crpoenus bBytiepoBa. BajneHTHOCTD.
CtpykTypHBIe (OpMYNIBI — TMOJNHBIE U cokpaméHHble. [IpocTbie (oguHApHBIE) U
KpaTHbIE€ (JIBOMHBIE W TpOMHBIE) cBsi3H. M3omepbl u m3zomepus. BzaumHoe BinusiHHE
aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. Hexkotopbie o0IMe XUMHUUECKUE CBOMCTBA OPraHUYECKUX BEIICCTB:
UX TOpeHue, IiaBjieHue u oOyrimBanue. Mogenu (IIapocTep:KHEBbIE U OOBEMHBIE)
MOJIEKYJI OPTaHMYECKHX COEIUHEHUM pa3HbIX KiaccoB. OmnpeneseHHe 37I€MEHTHOTO
COCTaBa OPraHUYECKUX COECIMHEHU.

Jlabopamopnuie onvtmupl. VI3roTOBIECHUE MOJICJIEN OPTaHUYECKUX COCTUHEHUN.
YriieBoaopoabl M MX NPUPOAHbIE HCTOYHUKH

IIpenensHbie ymieBogopoabl. AJgkanbl. Onpenenenue. l[omosoruyeckuil psn
alkaHoB u ero oobmas ¢opmyna. CTpyKTypHass H30MepuUsi YIJIEPOJHOW LIETH.

Pagukansl. Homenkiarypa ankaHoB. XHWMHYECKHE CBOWCTBA aJIKaHOB: TOPEHHUE,



peakuuy 3aMenieHusl (TaJlOTEHUPOBAHUE), PEAKLMS PA3IOKEHHS METaHa, pPEeaKUus
JErUIPUPOBAHMS ITAHA.

HenpeneabHble yrineBoaopoabl. AJIKEHBbI. DTUIICH. [ OMOJIOTHYECKU psAJl AJIKCHOB.
Homenknarypa. CtpykrypHas wu3zoMepus. [IpoMBINIUIEHHOE TMOIYyYEHUE AJKEHOB:
KPEKMHI M JETUAPUpPOBAaHME alKaHoOB. Peakuus neruaparanuy 3TaHONA, Kak
71a00paTOpHBIA CIOCOO MOMyYEHUs dTUieHa. Peakiuu npucoequHeHHs: TUapaTanus,
TUAPOTAIOT€HUPOBAHUE, raJIOreHUPOBAHUE, MOJIMMEPU3ALIIH. [IpaBuio
MapkoBHuKOBa. OKHUCIEHHE aJIKeHOB. KadeCTBEHHBIE pEakLUMM HA HENPEACIbHBIC
YIJIEBOAOPOJIBI.

Aaxkanauenbl. Kayuyku. Howmenknarypa. ConpsixéHnble nueHsl. byraguen-1,3,
uzonpeH. Peaknus Jlebenesa. Peakuum npucoenuHenus ankanveHoB. Kayuyku:
HaTypaJbHbIA, CUHTeTHYEeCKHME (OyTaJMEHOBBbIN, W30MPEHOBbIN). Bynkanuzanus
Kayuyyka. Pezuna. DO00HUT.

AukuHbl. O0Omiasi xapakTepucTuka romosnorudyeckoro psiaa. CrnocoOsl oOpa3zoBaHus
Ha3BaHUM aJNKMHOB. XUMHYECKHE CBOWCTBA AalETWIEHA: TOPEHUE, pPEaKIHH
IPUCOEANHEHUS: TUAPOTAJOTEHUPOBaHUE, TajJOreHUpOBaHUE, TuApaTanus (peaxuus
KyuepoBa), — ero nosydeHue u npuMeHeHrne. BUHUIXJIOpHUT U €ro MoIuMepHU3anus B
HOJINXJIOPBUHHIL.

Apenbl. beH301, KaK MpeAcTaBUTENb apOMaTHUYECKUX YIIIEeBOA0ponoB. CTpoeHue ero
MOJIEKYJIBI M CBOMCTBA (PU3NYECKHME M XUMHUYECKHE CBOWCTBA: TOPEHUE, PEAKIUU
3aMelIeHHs] — rajoreHupoBaHue, HUTpoBaHue. [lomyuenue u npumeHeHue OeH30a.
Ipuponusiii 1 monyTHbIM radpl. CoctaB nmpupofgHoro rasa. Ero HaxoxneHue B
npupoze. [lpenmMyiecTBa npupoAHOro rasa Kak TOIUIMBa. XUMHUecKas nepepadboTka
IIPUPOIHOIO Tra3a: KOHBEPCHsl, MUposin3. CUHTE3-Tra3 U €ro IpUMEHEHUE.

[TonytHble ra3sl, ux cocran. [lepepaboTka MomyTHOro raza Ha (ppakiuu: cyxoil ras,
MporaH-0yTaHoBasi CMECh, Ta30BbIN OCH3UH.

Hedtb u cnocodbl eé nepepadorku. CocraB HedTu U €€ mepepaboTKa: MEPEeroHKa,
KpekuHr, pudopmunr. Heprenpoaykrsl u ux nonyudenue. [loHsiTue 00 OKTaHOBOM

quciie. XUMHYECKHE CIIOCOOBI MOBBIIIICHUS KauecTBa OCH3MHA.



KamenHnsblii yroar u ero mnepepadorka. KokcoBaHuE KamMEHHOIO ymiid U €ro
MPOIYKTHI: KOKCOBBIM Tra3, aMMHayHas BOJA, KAaMEHHOYIOJIbHAs CMOJAa, KOKC.
["a3udukanmss KaAMEHHOTO YIJIS.

Jemoncmpayuu. 1'opeHye NpeNeabHbIX W HENPENENBbHBIX YITIEBOAOPOIOB: METAaHA,
JTaHa, aneTwieHa. KauecTBEHHbIE pEaKUUMHW Ha HENPEIEIbHbBIE YIIIEBOIOPOIBI:
oOecCI[BeUMBaHUE JTWJICHOM M alleTWICHOM pAacTBOPOB I[I€pMaHraHaTta Kaiusi |
OpomHO#1 Boabl. OTHOIIEHHE OEH3071a K STUM OKHUCIUTEISIM. Jleruaparanus 3TaHoa.
['uaponu3 kap6uaa xanbiusa. Komnekuuun «Hedts n Hedrenponykrey, «KameHHBIN
YTOJIb ¥ TIPOJYKTHI €ro nepepadoTkny, «Kayuykn». Kapra mone3nbix nckonaeMoix PO.
Jlabopamopnuie onvimul. OOHapyx eHUE TPOAYKTOB ropeHus ceuu. McciemnoBanue
CBOMCTB Kay4yKOB.

Kuciiopoa- u azorcoaep:kamme opraHn4yecKkue coeuHeHust

Opnoaromusbie cnuprhl. Onpenenenue. OyHKIMOHANBHAS THAPOKCWIBHAS TPyIIa.
[oMonornueckni psii NPENENbHBIX OJHOATOMHBIX CHHUPTOB. M30MEpHUS IMOIOKEHUA
(GyHKUMOHANBHOW Tpynnbl. BopopogHas cBs3b. XHMMHYECKHME CBOMCTBA CIHUPTOB.
Anpneruanas rpynmna. Peakuus stepuduxanuu, ciaoxsHsle 3¢upsl. I[Ipumenenune
CIUpTOB. J[eMCTBHE METHUIIOBOTO U 3THJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.
MHoroaroMHbie CHMPTHI. OTWICHIIIMKOIb, KaK IPEICTABUTENb ABYXaTOMHBIX U
IJIMLEPUH, KaK NPEICTABUTENb TPEXATOMHBIX cIHUpTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHI, MX CBOWCTBa, MoJiyueHHue W npumeHeHue. [lonstue 00
aHTU(pU3ax.

®enon. CrpoeHue, MoixydyeHue, CBOMCTBa M INpuMeHeHue Qenona. KauecTBeHHbIE
peakuuu Ha PeHos. B3anMmHoe BIMsHNE aTOMOB B MOJIEKYJE (peHOIIa.

Aapgernabl M KeTOHbl. DopMayblIerua M aueTajablerull, Kak IpeICcTaBUTENN
anbJETUI0B, COCTAaB MX MoJekyd. DyHKUHOHAJIbHAs KapOOHWIbHAs TCpymma.
KauecTBeHHbIE peakuuu Ha anpAeruiapl. CBOMCTBa, IOJYYEHHUE M IMPUMEHEHUE
dbopmanpaeruia u aretanbaeruaa. Peakiyy NoJUKOHACHCAMK I popMasbaerua.
[IoHATHE O KETOHAX HA ITPUMEPE ALETOHA.

KapOoHoBble KHCIOTBI. [ OMOJOTrHYECKHH PsJT IPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJHOT. JKupHble KapOOHOBBIE KHUCIOThl. XHMHYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [loydenne u npuMeHeHne MypaBbUHON W YKCYCHOM KHUCJIOT.
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Caoxnble 3¢upsbl. Kupsbl. Peakius stepuduxannu. Crnoxusie 3¢upsl. Kupsl, ux
COCTaB M TUJIPOJIU3 (KUCIOTHBIN M MIeI0UHOM). Mbuta. ['uapupoBaHue sKUpPOB.
YraeBoabl. YrieBonasl. MoHocaxapuabl. [Toko3a kak anbaerugocnupt. CopOur.
MonouyHokucnoe u cnuproBoe Opoxenue. dorocuntes. Jucaxapuasl. Caxaposa.
[Tonucaxapuabl: Kpaxma, HEJUII0I03a.

AMMHBI. AMUHOTpYyNIIa. AMHMHBI IPEJAETIBHBIE U apoMaTtndeckrue. AHWINH. [lomydenue
amMuHOB. Peakius 3uHnHa. X¥MHUYECKHUE CBOMCTBA U IPUMEHEHUE AMUHOB.
AMHUHOKHCJI0TBI. AMHUHOKHCIJIOTBI, COCTaB X MOJIEKYJ U CBOMCTBA, KaKk aM(pOTEpHBIX
OPTraHWYECKUX COENVHEHUU. [ MMIMH, KaK MpEeACTaBUTENb aMUHOKUCIOT. [lomyyenne
MOJIMIETUAOB PEAKIIMEN OIUKOHIeH CAu. [IoHsATHE O MENTUIHOW CBSI3H.

beaxu. CtpoeHue MoJieKysl OEJIKOB: IEPBUYHAS, BTOPUYHASL U TPETUYHAS CTPYKTYPBHI.
KauecTBeHHbIE peaklUy Ha OENKH, UX THAPOJIN3, ACHATypalus U OHOJIOTUYECKHE
byHKIUY.

Jemoncmpayuu. llonydyeHrne anbAETHIOB OKUCIEHHEM CnupTtoB. KadecTBeHHas
peakiysl HA MHOTOaTOMHBIE CIIUPTHI. 3aBUCUMOCTh paCTBOPUMOCTH (PeHOJIa B BOAE OT
Temreparypsl. B3aumoperictBue ¢ OpomHO# Bojon u xsopumoMm kenesa(lll), xak
KaueCTBEHHbIE peakuuu Ha (¢QeHon. Peaknuu cepeOpsHOrO 3epkaja U CO
CBEXEMNOoNMyuyeHHbIM TuapokcugoM wmenu(ll) mpu HarpeBaHuu, Kak KadyeCTBEHHBIE
peakuuu Ha anpaeruabl. OOpas3lbl MypaBbHUHOW, YKCYCHOHM, MNalbMUTUHOBON U
CT€ApUHOBOM KHUCIIOT M HX pPACTBOPUMOCTh B BOJAE. AJBIETHMIHBICE CBONCTBA U
CBOWCTBA MHOTOATOMHBIX CIUPTOB TIIOKO3bI B peakimu ¢ ruapokcuaom meau(ll).
Nnentudukanus kpaxmana. KauecTBeHHbIE peakiuy Ha OEIKU.

Jlabopamopnvie onvimbi. CpaBHEHHUE CKOPOCTH MCIIAPEHHUST BOALI M OATAHOJIA.
PacTtBopumocTh mmmnepuHa B BoAe. XUMHUYECKUE CBOMCTBA YKCYCHOM KHCIIOTHI.
OnpeneneHue HENPEAEIbHOCTH PacTUTENbHOrO Macia. Maentudukanus kpaxmaia B
HEKOTOPBIX NPOAYKTax mUTaHus. V3roroeiieHHME KpaxMallbHOTO  KJEHCTepa.
H3roroneHue Moaesie MOJIEKYJI aMUHOB. MI3roToBII€HME MOIEIN MOJIEKYJIBI INIMIIUHA.
Ilpakmuueckasa padoma. Vinentudukanus opraHu4eCKUX COSTUHEHHM.
Oprannyeckasi XumMus 1 0011€CTBO

buorexnonorus. [lepuons e€ pazputus. Tpu HanpaBiieHUs] OMOTEXHOJIOTUU: TeHHAs
(v TeHeTHYeCcKas) MHYKCHEPUsT; KJIETOYHAsT WHXKEHEPHs; OMOJIOTHYeCcKasi HHKEHEPHsI.
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['enetnuecku momudunupoBanusie opranu3dmbel (I'MO) u TpaHCreHHas MPOAYKIIHAL.
Knonuposanue. UMMoOUIM30BaHHbBIE (PEPMEHTHI U UX IPUMEHEHUE.

Hommmepsl. Knaccudukanus nonumepoB. McKyccTBEHHbIE MOMUMEPBI: LEIUTYJIOU,
alleTaTHBIN MIENK, BUCKO3a, e/IodaH.

Cunrernyeckne mosmMmepsnl. [Tonmumepusanuss U NOJUKOHIEHCALMSI, KaK CIIOCOOBI
nonyyeHus: nonumepoB. Cunretnmdeckue Kayuykd. [lomuctupon, Ttednon wu
NOJIMBUHWIXJIOPUA, Kak MpeacTaBuTend IuiactMacc. CHHTETHYECKHE BOJIOKHA!
KalpoH, HAJIOH, KeBJap, JIaBCaH.

Hemoncmpayuu. Koinekuuu KaydyKoB, IUIACTMACC, CHUHTETHYECKHX BOJIOKOH H
u3fenuii U3 Hux. depMeHTaTUBHOE pa3IoKEHHE MEPOKCHAA BOJOPOJA C IOMOLIBIO
KaTaJia3bl CBEKEHATEPTHIX MOPKOBH UJIU KapTOQels.

Jlabopamopnsie onvimbi. O3HAKOMIIEHHE C KOJUIEKLIUSAMH KaydyKOB, IUIACTMAacCc M
BOJIOKOH.

Ilpakmuueckas padoma. Pacno3HaBaHuE IJIACTMACC U BOJIOKOH.

Conep:kanne kypca. 11 kiaacc. ba3oBblii ypoBeHb
CrpoeHue BeuecTs
OcHoBHBIE CBelleHNsI 0 cTpoeHnu atoma. CTpoeHUEe aroma: COCTaB sAjipa (HYKJIOHBI)
U 3JIeKTpoHHas obosouka. [lonstue 06 n3oronax. [IoHATHE O XMMUYECKOM 3JIEMEHTE,
KaK COBOKYITHOCTU aTOMOB C OJJMHAKOBBIM 3apsiIOM siJipa.
IHepuoauyeckas cucrema xumuueckux 3jeMeHToB JI. . MeHaeneeBa B cBere
cBeTe y4YeHHs 0 CTPoeHuM aroma. Pu3znyeckuil cMbica npuHaTod B Tadbmuue /1. WM.
MeHieneeBa CUMBOJIMKU: TOPSIAKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa Mepruoia U HOMeEpa
rpynnbl. [loHsTre 0 BaneHTHBIX 3MeKkTpoHaX. OTOOpakeHHWE CTPOCHUS AIEKTPOHHBIX
000JI04eK aTOMOB XUMUUYECKUX IJIEMEHTOB C MOMOIIBIO JIEKTPOHHBIX U AJIEKTPOHHO-
rpaduueckux Gopmyi.
OObsicHEeHHE 3aKOHOMEPHOCTEH 3MEHEHHUS CBOMCTB AJIEMEHTOB B MEpUOAaX U rpymmax
MEPUOIMUECKON CUCTEMBI, KaK CJIEACTBHUE UX AJICKTPOHHOTO CTPOCHUSA. DJICKTPOHHBIE
CEMEMCTBAa XUMUYECKUX DIIEMEHTOB.
CpaBHenue Ilepuoauyeckoro 3aKoHa W TeOPUMH XMMHYECKOr0 CTPOEHHsI Ha
¢punocodcekoii ocHOBE: NMPEANOCHUIKH OTKPBITUS lleprogmyeckoro 3akoHa U TEOpPUU
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XAMHUYECKOTO CTPOCHUS OPTaHUYECKUX COEAWHEHUHN; POJIb JIMYHOCTH B HUCTOPUU
XUMHH; 3HAYCHUE MMPAKTUKN B CTAHOBJIICHUU U PA3BUTUU XUMHUYECKUX TEOPHU.
HNonnasi xXuMu4eckasi CBsi3b U MOHHbIE KPHUCTAJIMYeCKUe peméTku. Katnonsl u
AHUOHBI: WX 3apsAasl W KiIacCH(PUKAUA IO COCTAaBy HAa MPOCThIE M CIIOKHBIEC.
[IpencraButenu. IloHsTHe 00 MOHHON XUMHYECKOH CBs3H. OHHAsI KpUCTauTHdecKas
peméTka U GU3NIECKUEe CBOMCTBA BEIIECTB, O0YCIOBICHHBIC STUM CTPOCHHUEM.
KoBasieHTHasi XUMH4YeCKas CBA3b. ATOMHbBIE U MOJICKYJISIPHbIE KPUCTA/LUIHYECKHE
pemiéTku. [IoHATHE O KOBAJICHTHOMN CBSI3U. DJIEKTPOOTPUIIATEILHOCTD, HETIOJMApHAS U
MOJSIPHAsT KOBAJICHTHBIE CBSI3M. KpaTHOCTH KOBAJIEHTHOM CBSI3U. MeEXaHU3MBI
oOpa3oBaHUsI KOBAJCHTHBIX CBs3€l: OOMEHHBIH U JOHOPHO- AKIENTOPHBIM.
[TonsipHOCTH MOJEKYJIBI, KaK CJEACTBUE MOJISIPHOCTU CBSI3U M T€OMETPUU MOJIEKYJIBI.
Kpucramnmuueckue pemeérkn ¢ 3THUM THUIOM CBSI3U: MOJICKYJSIPHBIE M aTOMHBIE.
dusnyeckre CBOMCTBA BEIIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAIIINYSCKUX PEIIETOK.
MeTtamundeckass cBsi3b. l[loHATHE O METaIJIMYECKONM CBS3M U METaJNIMUCCKHX
KPUCTAJUIMYECKUX peImeETkax. PU3MYECKHEe CBOWCTBA METAUIOB HAa OCHOBE  HX
KPUCTAJUIMYECKOIO CTpoeHUs. [I[puMeHEeHnEe METAINIOB HA OCHOBE UX CBOMCTB. UEpHBIE
1 IIBETHBIC CIIJIABhI.

BonoponHas xumMu4eckas CBA3b. MEXMOJEKYJISIpHAsT W BHYTPHUMOJEKYJISIpHas
BOJOPOJHBIE CBA3U. 3HAYCHUE MEKMOJICKYIAPHBIX BOAOPOAHBIX CBSI3€M B MPHUPOIE U
JKU3HU YEJIOBEKA.

HHomumepsl. [Tonyuenue [OJINMEPOB peaxkuusIMu MOJIMMEPU3ALUH u
MOJMKOHJCHCAlUM. BaxkHeWllne mnpeacTaBuTeNM IUIACTMACC M BOJIOKOH, HX
MOJYYEHUE, CBOWCTBA U NMPUMEHEHHUE. [IOHITHE 0 HEOPraHMYEeCKUX IMOJUMEpPAX U UX
MPEJICTABUTEIIHN.

JMucnepcubie cuctembl. [loHarue o aucnepcHoil ¢aze W AUCIEPCHOHHON Ccpere.
ArperatHoe COCTOSHHE pa3Mep dacTull ¢as3bl, KaKk OCHOBa s KJacCH(pUKAIIU
JIMCTIEPCHBIX CUCTEM. DMYJIbCUH, CYCIIEH3UH, adpO30JU — TPYIIIbl IPYOOIUCTIEPCHBIX
CHUCTEM, WX MPEIACTABUTENIM. 30JU U TE€JIU — TPYIIbl TOHKOJUCIEPCHBIX CUCTEM, UX
npeacraBurend. [lonsaTre o cuHepe3nce u Koaryssiuu.

Hemoncmpayuu. llepuoguyueckod CHUCTEMBI XUMHYECKUMX dneMeHToB [J[. .
MenpeneeBa B pa3nuyHbiX GopmMax. Mojgenb HOHHOW KPUCTALTUYECKON PEImETKH Ha
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IIpuMepe XJopuaa Harpus. MHUHEpasbl ¢ 3TUM THUIIOM KPHUCTAJUIMYECKOM PEIIETKOM:
KQJIBLIUT, ramuT. MoJaenu MOJIEKYISIPHOM KPUCTAJUIMYECKOM PEIIETKM Ha NpHUMEpPE
«CYXOrO JIbJa» WY MOJa U aTOMHOM KPHUCTAJUIMYECKON PEIETKH HA IPUMEPE anmasa,
rpadura wim kBapua. Monenas MosipHOTo 00bEMa raza. Mopenan KpHUCTaUIMYeCKUX
pPEIETOK HEKOTOpbIX MeTayioB. Komekuun o0paslioB pa3iMyHbIX JAUCHEPCHBIX
cucteM. CHHEpE3HC U KOaryJsiius.

Jlabopamopnvie onvimwvl. KOHCTpyUPOBAaHUE MOJEIH METAJUIMYECKOW XUMHYECKOU
cBsi3u. [loimyueHue KOJJIOMIHOTO pacTBOpa KypHUHOro OejKa, HCCIEeI0BaHUE €ro
CBOWCTB C MOMOIIBIO JIA3€PHOW YKa3KH W MPOBEAECHUE €ro AcHarypanuu. [lomyuenue
AMYNIBCUU PACTUTEIBHOTO Macia W HabmomeHue 3a e€ paccinoeHueM. I[lomyuenue
CYCIIEH3UU «M3BECTKOBOT'O MOJIOKa» U HAOIIOEHUE 32 €€ CeJMMEHTAIIUEH.
XuMuYecKue peakiun

Kunaccupukanmss XuMHUYECKHX peaknuil. AJUIOTpONU3alMs U H30MEPHU3ALMS, Kak
peakuuu ©0€3 W3MEHEHUs COCTaBa BEIIECTB. AJUIOTPONUs U €€ MNPUUYUHBL.
Knaccudukanuss peakumii 1mo pas3jidyHbIM OCHOBAaHMSIM: IO YHCIY M COCTaBY
peareHToB M MPOAYKTOB, MO (a3e, Mo MCIOJIb30BAHUIO KaTtaiu3aropa win GepMeHTa,
1o TerioBoMy 3 dexry. TepMoXUMHUUECKHE YPAaBHEHUS PEaKIUH.

Ckopoctb XuMMH4YeCKHX peakuu. DakTopbl, OT KOTOPBIX 3aBUCHT CKOPOCTH
XUMHUYECKHX PEaKIUil: MPUpoAa pearupyrolmx BeIIeCTB, TEMIEpaTypa, MIOMaab UX
CONPUKOCHOBEHHUSI PpEarupyrollux BEIIECTB, HMX KOHLEHTpalus, TMPUCYTCTBUE
karanuzaropa. [lonsarue o xaranuze. GepMeHTHI, KaKk OUOJIOTHYECKUE KaTaJIu3aTOPhI.
NHruouTOpHI, KaK «@HTOHUMbBD) KaTaaU3aTOPOB U UX 3HAYCHUE.

XuMHYecKoe paBHOBecHE U CIOco0bI ero cMemenusi. Kinaccudukamms XuMuaecKux
peakuuii Mo TNpu3HAKy uX HampasieHus. [lonarue o0 oOpaTHUMBIX peaKIUsAX U
xumudyeckoM paBHoBecuu. [lpunuun Jle-Illarenbe u  cmocoObl  cMeleHHS
XUMHUYECKOro paBHoBecHsi. (OImas xapakTEepHCTHKA PEaKIMid CHUHTE30B aMMHUaKa |
okcuga cepol(Vl) ®  paccMoOTpeHHME YCIOBHH CMEIICHHMS WX pPaBHOBECHS Ha
ITPOU3BOJCTBE.

I'mapoaus. O6paTuMblii 1 HEOOPATUMBIA THAPOIU3BL. [ UAPOIHU3 COICH U €ro THIIHL.
['maponu3 opraHMYecKUX COEAMHEHH B >KMBBIX OPraHM3MOB, KaK OCHOBa OOMeEHa
BeniecTB. [lonsTHE 00 3HEpreTHYecKoM OOMEHE B KJIETKE U POJIM THIPOIN3a B HEM.

13



OKuCANTEeILHO-BOCCTAHOBUTEIbHbIe peakuuu. CTENeHb OKUCIEHUS U e
omnpezenenue no GopMysiaM OpraHM4eCKUX U HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI U
BEILIECTBA, KaK OKUCIUTENN U BoccTaHOBUTENU. [IoHATHME O mpoueccax OKUCIEHUs U
BoccTaHOBJIEHUS. (CoOCTaBlI€HHE YpPAaBHEHHN XHUMHUYECKHX pEaKIHii Ha OCHOBE
AIIEKTPOHHOTO OanaHca.

DJIEKTPOJIN3  PacIIaBOB W PACTBOPOB  JJIEKTPOJIUTOB.  XapaKTEpPUCTHKA
AIIEKTPOJIN3a, KaK OKHCIUTEIbHO-BOCCTAHOBUTENBLHOIO Tpouecca. (OcoOeHHOCTH
AIIEKTPOJIN3a, TPOTEKAIOIIETO B pACTBOPAX AMEKTPOIUTOB. IIpakTnueckoe mpuMeHEeHHE
DIIEKTPOJIN3A: MOJIIyYEHHE TaJOT€HOB, BOAOPOAA, KUCIOPOAA, LIETOYHBIX METAUIOB H
HIEJI0YEH, a TAaKKE AJIOMHHUS JJIEKTPOJIM30M PACIUIABOB U PACTBOPOB COCAUHEHHUI
ATUX AJIeMEHTOB. [loHsATHE O rajabBaHOIIACTUKE, T'aJIbBAHOCTETUH, paQUHUPOBAHUU
LBETHBIX METAJIJIOB.

Jlemoncmpayuu. PactBopeHue cepHOU KHUCIOThl U aMMUAYHON CEIUTPHI U (UKCAIIHS
TEIUIOBBIX SIBJICHUWA JJIsI 3THUX MPOLECCOB. B3anMOIENCTBHUS PacTBOPOB COJISHOM,
CEpPHOM M YKCYCHOM KHUCJIOT OJMHAKOBOM KOHIEHTPALMU C OJMHAKOBBIMU KyCOYKaMHU
(rpaHynamMu) LMHKAa W B3aUMOJICHCTBHUE OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJLIOB
(MarHus, IMHKA, 5KeJie3a) C paCTBOPOM COJISTHOM KHUCJOTHI, KaK MPUMEP 3aBUCUMOCTH
CKOPOCTH XMMHYECKHUX PEAKIHUil OT MPUPOAbI BElIeCTB. B3anMoaencTBiue pacTBOpOB
THOCYIb(paTa HaTPUsl KOHUEHTPAIMU U TEMIEPATYpPbl C pacCTBOPOM CEPHOM KHUCIOTHI.
MonenvupoBaHre «KHISIIETO COsD». Cronb30BaHNe HEOPraHUYECKUX KaTaJInu3aToOpOB
(comeit skenme3a, WOAWAA Kalus) W TPUPOTHBIX OOBEKTOB, COIEPKAIIMX Karajazy
(celpoe Mmsico, kapTodens) A pa3lioKeHUs MepoKcuaa Boaopoaa. BzammoneicTeue
IIMHKA C COJISTHOM KHUCJIOTOM HHUTpaToM cepebpa, Kak MpUMEPbl OKUCIUTEIHHO-
BOCCTAaHOBUTEIILHOW peakiuid W peaknuu oOmeHa. KoHcTpywpoBaHue MoACIH
anekTpoinzépa. BugeopparMeHT ¢ NPOMBINUICHHOW YCTAHOBKU JJI TOJYYEHUS
ATIOMHUHUSL.

Jlabopamopnvie onvimei. Vmmoctpanua npaBwia beproine Ha NpakTUKE —
MPOBEJICHUE peaKIMil ¢ 00pa30BaHMEM OCaJKa, ra3a U BOJbI. [ eTeporeHHbIN KaTanu3
Ha IIpUMEpE pa3OkKEHUs MEPOKCHIa BOJOPOJa B MPUCYTCTBUU AMOKCUIA MapraHiia.
Cmemenne pasHoBecusi B cuctemMe Feo + 3CNS™ « Fe(CNS);. Hcmbitanue
WHJMKaTopaMu Cpellbl PacTBOPOB COJEH pa3NUYHbIX THUHOB. (OKUCIUTEIBHO-
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BOCCTAHOBUTENbHAS pEaKIUsl W peakuuss oOMEHa Ha NpHUMEpPE B3aUMOACHCTBUS
pactBopoB cynbhara meau(Il) c sxene3om U pacTBOPOM ILIETOUH.

Ilpakmuueckan padoma. PelieHWe OKCIEPUMEHTAJIBHBIX 3aJad IO  TEMeE
«XUMHUYECKAs PEAKLIUSY.

BeniecTBa u X cBOMCTBA

Metajuibl. Ou3ndeckne CBOMCTBA METAUIOB, KaKk (DyHKIUS WX CTpoeHms. JlemeHue
METAJUIOB HA TPYINNbl B TEXHUKE M XWUMHUU. XHMHYECKHE CBOMCTBA METAUIOB H
AEKTPOXUMUYECKUN  PAX HaITPSKEHU . ITonsTue 0 METAJLIIOTEPMUU
(JIFOMMHOTEPMUU, MATHUETEPMUH U JIP.).

Hemerasibl. baaropoansie raspl. Hemeramisl kak okuciaurenu. Hemeramisl kak
BOCCTAHOBUTENU. Psi1 anekTpooTpuniareabHOCTH. IHepTHBIE Wit 01aropoiHbIE Tas3bl.
Kuciiorel Heoprannyeckue M opranmyeckue. Kucinorsl ¢ TOYKM 3pEeHHS aTOMHO-
MOJIEKYJIIDHOTO y4eHus. KHCIOTBI ¢ TOYKHM 3pEHHSI TEOPUM DIEKTPOIUTHUECKOU
nucconuanuu. KucioTsl ¢ TOYKH 3peHusi NPOTOHHOM Teopuu. OOIIKe XUMUYECKHE
cBoicTBa KucHoT. Kinaccudukanus Kucior.

OcHoBaHusI HeOpraHM4Yeckue M opranudeckme. OCHOBaHUS C TOYKH 3pEHUS
aTOMHO-MOJIEKYJSIpHOTO  yueHHsl. OCHOBaHUA C  TOYKH  3pEHUS  TEOPHUH
AIIEKTPOJIMTHYECKON nucconuanny. OCHOBaHUS C TOYKH 3PEHHUs ITPOTOHHOW TEOPHH.
Knaccuduxanus OCHOBAHMUII. XUMHYECKHE CBOMCTBa OPraHUYECKUX u
HEOPraHUYE€CKUX OCHOBAHUM.

AM@oTepHbIe COCIUHEHUS HeOpPraHu4yecKkue U opranudeckue. Heopranmueckue
am(pOTepHbIE COEIMHEHMSI: OKCHIIBI M TUIPOKCHIBI, — UX  CBOWMCTBA M MOJYy4YEHHE.
AM@oTepHbIE OpraHUYecKHe COSAMHEHHUS Ha MpuMepe aMUHOKHUCIOT. [lentuner u
MEeNTUIHAS CBA3b.

Coun. Knaccudukauus coneid. JKEcTkocTh BOJbI U ciocoObl €€ ycTpanenus. [lepexon
KapOoHara B TuApokapOoHaT U oOpatHo. O0IIHMe XUMUYECKHE CBOMCTBA COJICH.
Hemoncmpayuu. Komnexkuuss metamuoB. Komrekuns HemerayioB. BzaumoneiicTBue
KOHLICHTPUPOBAHHOM a30THOW KHCJIOTBI € MeEAbl0. BceIblllika TEPMUTHOM CMECH.
Bcembimka 4yépHoro mopoxa. BBITECHEHME TalIOTEHOB W3 HMX PACTBOPOB JIPYTHMU
rajoreHaMu. BzauMmonencrBue napoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KUCIIOTHl U aMMHaka («IbiM 0e3 orHs»). [lomydenwe ammmaka U H3y4YEHUE €rO
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CBOMCTB. Pa3nuusble ciyyanm B3aMMOIEWCTBUSA pPACTBOPOB COJIEW aAJIOMHUHHUS CO
wénoubto. [lomyuyeHue KECTKOM BOABI M YCTPAHEHUE €€ HKECTKOCTH.

Jlabopamopnvie onvimor. IlonydeHue HEPACTBOPUMOIO THUIPOKCHUIA U €r0
B3aMMOJCHCTBHE C KHUCIOTOW. MccienoBaHne KOHLEHTPUPOBAHHBIX PAacTBOPOB
COJITHOM M YKCYCHOM KHCJIOT KameldbHbIM METOJOM IpU MX pa30aBI€HUH BOJOMH.
[Tonyuenue am@oTepHOro TUAPOKCHAA W U3ydyeHUEe ero cBoilcTB. [IpoBenenue

Ka4C€CTBCHHBIX peaKuHﬁ 110 OIIPCACIICHNIO COCTaBa COJIN.

Ilpaxkmuueckasa paboma. Peunienve 3KCriepuMEHTaNbHBIX 337a4 110 Teme «BemecTsa u
UX CBOWCTBa».

XumMusi M COBpeMeHHOe 0011eCTBO

IIpousBoacTB0 amMMuaka W MerTaHoJia. [loHATHE O XUMHYECKOM TEXHOJIOTHH.
XUMHYECKHME peakluu B  MPOU3BOJICTBE aMmuaka u  MeraHona. OOmas
KJIaccupUKaIMOHHAsA XapaKTEPUCTUKA pEeaKkIuid CHUHTE€3a B TPOU3BOACTBE ITHX
npoaykToB. HayuHble NPUHIMIBI, JIeXKalie B OCHOBE IPOU3BOJCTBA aMMHUAKa U
MeTaHosa. CpaBHEHHE 3TUX TPOU3BOACTB.

XuMuYeckassi TPaMOTHOCTh KAK KOMIIOHEHT OO0IIeil KyJbTYpbl 4eJOBeKa.
MapkupoBka yMakOBOYHBIX MAaTe€pUajoB, OJICKTPOHHUKA U OBITOBOM TEXHUKH,
AKOJIOTUYHOTO TOBapa, MPOJYKTOB MUTAHUS, STUKETOK MO YXOy 32 OHAEKIOH.
Jlemoncmpayuu. Monenb NPOMBIIUICHHOW YCTAHOBKHM MOJYYEHUSI CEPHOM KHCIIOTBHI.
Mogenb KOJIOHHBI CHHTE3a aMMHaka. BuaeodparmMeHTsl W claiapl O CTENECHU
AKOJIOTUYECKON YUCTOTHI TOBApA.

Jlabopamopnuie onvtmot. VI3yueHrie MApKUPOBOK PA3JIUYHBIX BUJIOB MPOMBIIIJIEHHBIX

H IIPOAOBOJIBCTBCHHLIX TOBAPOB.
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TemaTnueckoe niaanuposanue 10 ki

No Kon- | Monyns paGoueii mporpamMmmsI
e HaumenoBanue pa3nenos, TeM BO BocriuTaHus «IIKONBHBIN ypoKk» /
yacoB | (hopma peanuzamnu
1 | Tema 1. IlpeaMeTt oprannyecKoi XuMUH. 8 MexayHapoaHbIi AeHb LUKOMbHbIX
Teopusi cTPOEHHsT OPraHUYECKUX 6ubnvorex . Jlekuna
coenunenuii A. M. Byrieposa
2 | . YriieBoaopoabl H MX MPUPOIHbIE 23 HeHb 'epoes Otevectsa. becena
HCTOYHHKH
3 | . Kucjiopoa- u a3orcoaep:kamme 28 [eHb poccuickoro cTyaeH4ecTsa.
OpPraHMYecKHe COeTHHEHHsI CemuHap
4 | Opranuveckasi XAMHUsI H 00111eCTBO 7 [leHb KoCMOHaBTUKK, 65 NEeT Co AHSA
3anycka CCCP nepsoro
MCKYCCTBEHHOIO CNyTHUKa 3emnu.
Becena
5 | [loBTOpEHHE M 0000IIEHHE Kypca 2 HeHb aeTckux obLecTBEeHHbIX
opraHusaummn Poccumn. CemuHap
Temarnueckoe mianuposanue 11 kiaace
No Kon- | Moxayne paGoueit NPOrpamMMbl
e HaunmeHnoBanwue pasnenoB, Tem BO BociuTanust «1IKombHBINH YpOK» /
qacoB | (hopma peanmzanyu
CrtpoeHue BemecTB 22 165 neT co gHA poXOEHUsT PYCCKOro
Yy4eHoro, nucarens KoHcTaHTUHA
Opyapgposuya Linonkosckoro (1857 -
1935). Jlekums
XuMHYecKue peakiuu 22 | OeHb fnobposornblia (BoroHTepa) B
Poccuun. CemnHap
BemecTBa ¥ HX CBOiiCTBA 20 | BcemupHbiii feHb 3emnu.
WccnepgoBaHue
XUMHSI M COBPeMeHHOe 0011eCTBO 4 HeHb feTckmx obLlecTBeHHbIX

opraHusaumn Poccumn. becega
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