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JIn4HOCTHBIE, MeTANIPeIMETHBIE U NPeIMeTHbIE Pe3yabTAThl

OCBOEHHS Kypca

OOydeHne XUMUU B CpeOHEH IIKoJie Ha 0a30BOM YPOBHE IO JaHHOMY KypCy

CHOCO6CTByeT JOCTHIKCHHUIO O6y‘IaI-OHlI/IMI/ICSI ClIcayromux JIUYHOCMHbIX

pe3yiomamoe:.

1)

2)

3)

4)

YyBCTBa FOPAOCTU 32 POCCUHCKYI0 XMMHYECKYI0 HAYKy M OCO3HAHHME POCCUICKON

IPaKIaHCKOU UIEHTUYHOCTH — 8 YEeHHOCMHO-0PUeHMAayuoHHoU cgepe;

OCO3HaBaTh HEOOXOAMMOCTb CBOEH IO3HABATEIHHOW JESATEIBHOCTA 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 JaibHEHIell 00pa3oBaTeIbHONW TPACKTOPHUH

WK cepsl TpodeccuoHanbHOU AeATEIBHOCTH — 8 mpy0o8oll cghepe;,

HEMPUSATUE BPEIHBIX TPUBBIUEK (KypEeHHUs, yIOTPEOICHUS aJIKOTOIsl U HAPKOTHUKOB)
Ha OCHOBE 3HAaHMI O TOKCHMYECKOM M HApKOTUYECKOM JIEMCTBUU 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
M HaydyHOM HH(pOpMalMW, TMOJIy4YyeHUe 3TOH HHPopManuu, €€ aHalu3, U
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 pe3yiabTaToB) U UX HpUMEHEHUe

AJIs1 TIOHMMaHUA Pa3JIndHbIX CTOPOH Oprn(anmeﬁ HeﬁCTBI/ITCHBHOCTH;

61a0eHue OCHOBHBIMU HHTEIJICKTyaJIbHBIMU OlepaluusMu (aHalau3 W CHUHTE3,

CpaBHEHHE M cUcTemaru3alus, o000IIeHne U KOHKpPETU3alus, KilacCupukauus u



3)

4)

MOWCK AaHAJIOTOB, 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, HCO6XOI[I/IMBIC A1 UX

JOCTHMIKCHUA,

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

6)

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

onpeodenams PazHOOOpa3HbIE MCTOYHUKU TOTYYEHUST HEOOXOAMMOW XHWMUYECKOM
uH(pOpMaIIK, YCTAHOBJICHUE COOTBETCTBUS COACPKAHUS U (POPMBI MPEACTABICHUS

MH(OPMALIMOHHOTO IPOAYKTA ayIUTOPHH;

7) ymenue TIPOXYKTHBHO OOIIATHCS W B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM

8)

ACATCIBHOCTH, YUYUTLIBATDb no3uanun  JApyrux  yd4aCTHHUKOB ACATCIIBHOCTH,

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 W
OpPraHM3allMOHHBIX 3a/lad C CcoOMIoAeHuEeM TpeOOBaHUI SPrOHOMMKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYypCOCOEpPEkKEHUs, MPABOBBIX M ATHUYECKUX HOPM,

HOPM MH(OPMAITMOHHON OE3011aCHOCTH;

g1a0eHue SI3bIKOBLIMHU cpeacrtBaMu, B TOM YHUCJIIC U A3BIKOM XMMHH — 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 n3yuyeHus XUMUM Ha 0a30BOM YPOBHE Ha CTYTIEHU

CpE€aAHECTO O6H1€FO 06pa3013aHH51 ABJIIOTCA CIICAYIOINNEC PE3YJIbTAThI.

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 PE3YJIbTAaTbl U ACJIATh BBIBOABLI HA
OCHOBC JICMOHCTPAIIMOHHBIX 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 COCAMHCHUSA, XUMHUUCCKUC ITPOLCCCHI,

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

MPEICTABUTEIICH;

onucoledmsb KOHKPCTHBIC XHUMHWYCCKHC PCAKINH, YCJIOBHUA HX IIPOBCACHHA U

YHPAaBJICHUA XUMHUYCCKUMU ITPOLUCCCaAMU,

ymeHue IMIPOBOIHUTDH CaMOCTOSITCIIbHBIA XUMUYECCKUM OKCIICPUMCHT H Ha6J'II-0I[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 3HAHUA XUMHUYCCKUX SaKOHOMepHOCTeﬁ;

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

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

9. ymemsv  nonvzosamwvcs ~ 00s3aTENBHBIMH  CIIPABOYHBIMH  MaTepuajaMu:

[Tepronuaeckoit cucrteMori xumMuueckux osiemeHToB JI. M. Menneneesa, Tabmmieit

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

QIICKTPOOTPHUIATCIBbHOCTU — OJIA XAPAaKTCPUCTHUKH CTPOCHHA, COCTaBa U CBOMCTB



aTOMOB XUMHYECKUX 371eMeHTOB |—IV mepnomoB u oO6pa3oBaHHBIX MMM MPOCTHIX H

CJIOKHBIX BCIICCTB,

10. ycmanoenenue 3aBUCUMOCTH CBOWMCTB 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 MOIEKy1 HEOPTaHUUECKUX U OPTAHUYECKHUX BEIIIECTB;

12. nonumanue XuMUYECKOH KapTUHbI MHpPaA KakK HEOTHEMJIEMOM YacTHU HGJIOCTHOfI

Hay4YHOU KapTHUHBI MUPA.

II. B 1eHHOCTHO-OpUEHTAIMOHHOH cdepe — opMHpOBaHKE COOCTBEHHOM
MO3UIIMHA TIPY OIIEHKE TOCIEACTBUN I OKPYXKAIOMmeH Cpeapl NeSTeIbHOCTH
YeJIOBeKa, CBSA3aHHOHW C TMPOU3BOJCTBOM U TMEpepabOTKOM XHMHYECKHX

IIPOJIYKTOB;

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

IIPpXU BBIITOJIHCHHUHY MHAWBUYAJIIBHOI'O IIPOCKTA 110 XUMHH;

IV. B cdepe 310poBoro oodpasza xku3HU — coOno0enue TpaBuil 0OE30MaCHOIO
oOpallleHus] ¢ BELIeCTBaMHU, MaTepualaMy; OKa3aHUE NEpBOM MOMOIIM NpU
OTpPAaBIICHUSX, OXKOTAX M TpaBMax, MOJYYCHHBIX B pe3yabTaTe HApyIICHUS TPABHII
TEXHUKA O€30MacHOCTM TpH paboTe ¢ BellecTBaMU U JabOpaTopHbIM

000pyIOBaHUEM.

Coaepxanne kypca 10—11 knacco. ba3oBblii ypoBeHb

ConmepxaHue Kypca XapaKTepU3yeTCsi LEJIOCTHOCTBIO M CHCTEMHOCTBIO

y4eOHOro MpeIMeTa, Ha OCBOCHHME KOTOPOTO OTBEIEHO >KECTKO JUMHUTHPOBAHHOE
yueOHOe BpeMsl.

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

BTopas (11 knacc) — obiiel XumMuu.



CTpyKTypHpOBaHUE Kypca OPraHUYE€CKOW XUMHUHU OIPEAEIIAETCS UAEIMU TEOPUH
pa3BuBatolero ooyuenus JiabkoHrHa U B. B. J[aBbi1oBa U CTAaBUT 1I€NIbIO PA3BUTHE
yyYaluxcsi HenpO(UIbHBIX MO OTHOLIEHUIO K XMMHUHU KJIACCOB CPENCTBAMM Y4YEOHOU
qucuuIuinHbl. [To3ToMy BHaYane paccMaTpuBarOTCs KPaTKUE TEOPETHUECKUE CBECHUS
O CTPOEHHUHU, KJIacCHU(PUKAIUU U crocolOax (HOpMUpOBaHUS HA3BAHUM OpraHUYECKUX
COEIMHEHUH, 00 OCOOEHHOCTSAX MPOTEKaHUsl OPTraHMYECKUX PEAKIMil B CPAaBHEHUH C
V3YYCHHbIMH B OCHOBHOW IIIKOJIE THUIIAMA XUMHUYECKHX PEaKIHUl C Yy4YacTUEM
HEOPraHWMYEeCKUX BemecTB. Ha HayanpHOM J3Tame pacKpbIBAKOTCA MPUUYUHBI
MHOT000pa3us OpraHNYeCKUX COCTUHEHUI.

Jlanee paccMmarpuBarOTCS OCHOBHBIE KJIACCHI OPTAHUYECKUX COEAMHEHUNW —
YIJIEBOJOPO/IOB (AJIKAHOB, AJKEHOB, TUEHOB, 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 KX
CTPOCHHsI Pa3BUBAIOTCA IPU PACCMOTPEHUH KJIACCOB  KUCIOPOACOAEPIKALIUX
COEIMHEHUN (CIUPTOB, (PEHOJIA, AJIbJIETUAOB, KAPOOHOBBIX KHUCIIOT, CJIOKHBIX 3(DHUPOB,
KUPOB U YIVIEBOJOB) U a30TCOAEPKAIIUX OPraHUYECKUX COEIMHEHUN (aMHMHOB,
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 o01iecTBo». B Hell oOyuaroniuecs: 3HaKOMSTCS C TaKUMU
BOXHBIMU B MPaKTUYECKOM U OHOJOTMYECKOM OTHOUIEHHM BEIIECTBAMH U
MarepuaniaMy, Kak IUIacCTMAacChl M BOJIOKHA, (DEPMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C JOCTUKEHUSIMU OMOTEXHOJIOTHH.

Wneun Teopun pa3BUBAIOIIETO OOy4YEHHUs IMOJIOKEHBI M B OCHOBY Kypca o0Iien
XUMUU. Y  CTaplIEKJIACCHUKOB (POPMHUPYETCS ILEIOCTHOE MPEACTABICHUE 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 Xxumum BHa4Yajie ydalluecs 3HAKOMSTCS TIOCIICIHUMUA
JOCTKEHUsIMU B O0OJaCTH HM3Y4YEHHMsS aToMa, Y3HAIOT O COBPEMEHHBIX METOoJax
MO3HAHUS CTPOCHUS aroMma, YIIyOsstOT U PaCIIMPSIOT 3HAHMSI, TTOJTYYEHHbIE B Kypce
OCHOBHOM IIKOJIbI, 0 CTPOCHUU aTOMa M BENIECTBA HAa OCHOBE llepnoanyeckoro 3akoHa
u Ilepuogmueckoit cucremnr J[. M. MenneneeBa, 00 oOImMX CBOMCTBax KJIacCOB
OPTraHUYECKUX W HEOPTaHWYECKHX COCAMHEHUHN (KUCIOT, OCHOBaHUU, aM(OTEPHBIX
COCIMHEHU) B CBETE TEOPUU DICKTPOIUTUUYECKOM NHUCCOLMAIMA M MPOTOHHOMU
teopun. Jlamee paccmarpuBaercs KiaaccHUKalMs XMMHUYECKUX peaklIuil B
OpPraHUYECKOM U  HEOPraHMYEeCKOM XHUMHHU. 3aBepiiaeT Kypc 3HAKOMCTBO
CTapIICKIACCHUKOB C MEPCIEKTUBAMHU Pa3BUTHUS XMMHUUYECKONM HAYKU U XUMHUUYECKOTO
MPOM3BOJICTBA, C IIpoOJIeMaMH OXpaHbl OKpYXKAIOIIEeH Cpeabl OT XHWMHYECKOTO

3arpsA3HCHHA U IIYTAMU X PCIICHMA.

Conep:xanne kypca. 10 kinacc. ba3oBblili ypoBeHb

Teopusa cTpoeHusa opraHuvyeckux coeguHeHun A. M. Bytieposa. [Ipegmer opraHuveckou
xuMuM. OpraHvyeckKue BelleCcTBa: NPHUPOAHBIE, MCKYCCTBEHHble U CHHTEeTHYeCKHe.
OCo6GeHHOCTH coCTaBa U CTPOEHMHA OpraHM4YeCKHMX BellecTB. Butaiusm M ero Kpax.

[loHsiTHE 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. Hexotopbie o0IMe XUMHUYECKHE CBOMCTBA OPraHMYECKUX BEICCTB:
UX TOpeHue, IiaBjieHue u oOyrimBanue. Mogenu (IIapocTep:KHEBbIE U OOBEMHBIE)
MOJIEKYJI OPTaHMYECKHX COEIUHEHUM pa3HbIX KiaccoB. OmnpeneseHHe 37I€MEHTHOTO
COCTaBa OPraHUYECKUX COCIUHEHUN.

Jlabopamopnuie onvtmul. VI3rOTOBIECHUE MOJICJICN OPTaHUYECKUX COCTUHEHUN.
YriieBoaopoabl M MX NPUPOAHbIE HCTOYHUKH

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

Papukansl. Homenwkiarypa ankaHoB. XHMHUYECKHE CBOMCTBAa aJIKaHOB: TOPEHHUE,



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

HenpenenbHblie yriieBoAopoabl. AJIKEHbI. DTUIEH. [ OMOJIOrHYECKUN pPsiji AJIKEHOB.
Homenknarypa. CtpykrypHas wu3oMmepus. IIpoMbIIUIEHHOE MONIy4YeHUE aJKEHOB:
KPEKMHI W JETUJIPUPOBAHUE aJlKaHOB. Peakius [geruaparaiuyd 53TaHOJNA, Kak
71a00paTOpHBIA CIOCOO MOMyYEHUs dTUieHa. Peakiuu npucoequHeHHs: TUapaTanus,
TUAPOTAIOT€HUPOBAHUE, raJIOreHUPOBAHUE, MOJIMMEPU3ALIIH. [IpaBuio
MapkoBHHKOBa. OKHCIIEHME alIKeHOB. KayecTBEHHbIE peakuuMh Ha HENPEEIbHbIE
YIJIEBOAOPOJIBI.

Aaxkanuennl. Kaywyku. Homenknarypa. Comnpsixénusie auenbl. byraauwen-1,3,
uzonped. Peakuus JleOengeBa. Peakuuu mnpucoenuHeHus ankagueHoB. Kayuyku:
HaTypalibHbI, CHUHTeTHYeCKUe (OyTaJMEeHOBBIM, W3OMPEHOBHIN). BynkaHnuzanus
Kayuyyka. Pezuna. D00HUT.

AukuHbl. O0Omiasi xapakTepucTuka romosnorudyeckoro psiaa. CrnocoOsl oOpa3zoBaHus
Ha3BaHUM aJNKMHOB. XUMHYECKHE CBOWCTBA AalETWIEHA: TOPEHUE, pPEaKIHH
IPUCOEANHEHUS: TUAPOTAJOTEHUPOBaHUE, TajJOreHUpOBaHUE, TuApaTanus (peaxuus
KyuepoBa), — ero nosnyyeHue u npuMeHeHne. BUHWIXJIOpUA U ero noaumepu3anus B
HOJINXJIOPBUHHIL.

Apenbl. beH301, KaK MpeAcTaBUTENb apOMaTHUYECKUX YIIIEeBOA0ponoB. CTpoeHue ero
MOJIEKYJIBI M CBOMCTBA (PU3NYECKHME M XUMHUYECKHE CBOWCTBA: TOPEHUE, PEAKIUU
3aMelIeHUs] — rajoreHupoBaHue, HuTpoBanue. [lomyuenne u npuMenenue OeH3oa.
Ipuponusiii 1 monyTHbIM radpl. CoctaB nmpupofgHoro rasa. Ero HaxoxneHue B
npupoze. [lpenmMyiecTBa npupoAHOro rasa Kak TOIUIMBa. XUMHUecKas nepepadboTka
IIPUPOIHOIO Tra3a: KOHBEPCHs, Mposn3. CUHTE3-Ta3 U €ro NpUMEHEHUE.

[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 nonydenue. [lonsitue 00 OKTaHOBOM

quciie. XUMHYECKHE CIIOCOOBI MTOBBIIICHUS KauecTBa OCH3WHA.



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

Jemoncmpayuu. 1'opeHue NpeNenbHbIX W HENPENENbHBIX 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.
[I'uaponu3 kap6uaa xanbiusa. Komnekuuun «Hedts n HedTenponykrey, «KameHHBIN
YTOJIb ¥ TIPOJYKTHI €ro nepepadoTkny, «Kayuykn». Kapra mone3nbix nckonaeMoix PO.
Jlabopamopnuie onvimul. OOHapyx eHUE TPOAYKTOB ropeHus ceuu. McciemnoBanue
CBOMCTB Kay4yKOB.

KucJiiopoa- u azorcoaep:kanme oprannyecKkie coeIuHeHust

Opnoaromusbie cnuprhl. Onpenenenue. OyHKIMOHAIBHAS THAPOKCWIBHAS TPyIIA.
[oMonornueckni psii NPENENbHBIX OJHOATOMHBIX CHHUPTOB. M30MEpHUS IMOIOKEHUA
(GyHKUMOHANBHOW Tpynnbl. BopopogHas cBs3b. XHMMHYECKHME CBOMCTBA CIHUPTOB.
Anpneruanas rpynna. Peakuus stepudukanmu, ciaoxssle 3¢upsl. [Ipumenenune
CIUpTOB. J[eMCTBHE METHUIIOBOTO U 3THJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.
MHoroaroMHbie CHMPTHI. OTWICHIIIMKOIb, KaK IPEICTABUTENb ABYXaTOMHBIX U
IJIMLEPUH, KaK NPEICTABUTENb TPEXATOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTBI, MX CBOICTBa, MoiydeHWe U mnpumeHeHue. I[lonarue o0
aHTU(pU3ax.

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

Aapgernabl M KeTOHbl. DopMasblerua W aueTaabAerull, Kak IpeICcTaBUTENN
anbJEeTUI0B, COCTAaB MX MoJjekya. DyHKUMOHAJIbHAs KapOOHWIbHAs TCpymrma.
KauecTBeHHbIE peakuuu Ha anpAeruiapl. CBOMCTBa, IOJYYEHHUE M IMPUMEHEHUE
dbopmanpaeruia u aretanbaeruaa. Peakiyy NoJUKOHACHCAMK I popMasbaerua.
[IoHATHE O KETOHAX HA ITPUMEPE ALIETOHA.

KapOoHoBble KHCIOTBI. [ OMOJOTHYECKHH PsJI IPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJHOT. JKupHble KapOOHOBBIE KHUCIOThl. XHMHYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [loydenne u npuMeHeHne MypaBbUHON W YKCYCHOM KHUCJIOT.
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Caoxnbie 3¢upnbl. Kupbl. Peakius stepudukanuu. Crnoxusie 3¢upbl. XKupsl, 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 IPEAEIBHBIE U apoMaTndeckue. AHWIMH. [lomydenue
amMuHOB. Peakius 3uHnHa. X¥MHUYECKHUE CBOMCTBA U IPUMEHEHUE AMUHOB.
AMHUHOKHCJI0TBI. AMHUHOKHCIJIOTBI, COCTaB X MOJIEKYJ U CBOMCTBA, KaKk aM(pOTEpHBIX
OPTraHWYECKUX COCNMHEHWU. [ IMIUH, KaK MPEACTAaBUTENb AMUHOKHUCIOT. [lomydenue
MOJIMIETUAOB PEAKIIMEN OIUKOHIeH CAu. [IoHsATHE O MENTUIHOW CBSI3H.

beaxu. CtpoeHue MoJieKysl OEJIKOB: IEPBUYHAS, BTOPUYHASL U TPETUYHAS CTPYKTYPBHI.
KauecTBeHHbIE peakuuu Ha OENKH, UX THAPOJIW3, ACHATypauus U OUOJIOrMYECKUE
byHKIUY.

Jemoncmpayuu. llonydeHrne anbAETHIOB OKUCIEHHEM CnupToB. KadecTBeHHas
peakiysl HA MHOTOaTOMHBIE CIIUPTHI. 3aBUCUMOCTh paCTBOPUMOCTH (PeHOJIa B BOAE OT
Temreparypsl. B3aumoperictBue ¢ OpomHO# Bojon u xsopumoMm kenesa(lll), xak
KaueCTBEHHbIE peakuuu Ha ¢GeHon. Peakiuum cepeOpsHOTO 3epkaja U €O
CBEXEMNOoNMyuyeHHbIM TuapokcugoM wmenu(ll) mpu HarpeBaHuu, Kak KadyeCTBEHHBIE
peakuuu Ha anpaeruabl. OOpas3lbl MypaBbHUHOW, YKCYCHOHM, MNalbMUTUHOBON U
CT€ApUHOBOM KHUCIIOT W HX pPACTBOPUMOCTb B BOJAE. AJBJETHUIIHBIE CBOWCTBA U
CBOWCTBA MHOTOATOMHBIX CIIUPTOB TIIOKO3bI B peakiuu ¢ ruapokcuaom meau(ll).
Nnentudukanus kpaxmana. KauecTBeHHbIE peakiuy Ha OEIKU.

Jlabopamopnvie onvimbi. CpaBHEHHUE CKOPOCTH MCIIAPEHHUST BOALI M OATAHOJIA.
PacTtBopuMoCTh mmiepuHa B BOAE. XHMMHUYECKHE CBOWCTBA YKCYCHOM KHCIOTBHI.
OnpeneneHue HENPEAEIbHOCTH PacTUTENbHOIrO Macia. Maentudukanus kpaxmaia B
HEKOTOPBIX NPOAYKTax mUTaHus. V3roroeiieHHME KpaxMallbHOTO  KJEHCTepa.
H3roroneHue Moaesie MOJIEKYJI aMUHOB. MI3roToBII€HME MOIEIN MOJIEKYJIBI INIMIIUHA.
Ilpakmuueckaa padoma. Vinentudukanus opraHu4ecKnuX COeTUHEHUM.
Oprannyeckasi XumMusi 1 0011€CTBO

buorexnonorus. [lepuons e€ pazputus. Tpu HanpaBiieHUs] OMOTEXHOJIOTUU: TeHHAs
(v TeHeTHYeCcKas) MHYKCHEPUsT; KJIETOYHAsT WHXKEHEPHs; OMOJIOTHYeCcKasi HHKEHEPHsI.
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['enetnueckn momudunupoBanusie opranu3mbl (I'MO) u TpaHcreHHas MPOTYKIUS.
Knonuposanue. UMMoOuiIn3oBaHHbIE (EPMEHTHI U UX IPUMEHEHHUE.

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

Cunrernyeckne mosmMmepsnl. [Tonmumepusanuss U NOJUKOHIEHCALMSI, KaK CIIOCOOBI
nojiyueHust noauMepoB. CuHTeTHueckue Kaydyku. [lommctupon, TteduioH u
NOJIMBUHWIXJIOPUA, Kak MpeacTaBuTend IuiactMacc. CHHTETHYECKHE BOJIOKHA!
KalpoH, HAJIOH, KeBJap, JIaBCaH.

Hemoncmpayuu. Koinekuuu KaydyKoB, IUIACTMACC, CHUHTETHYECKHX BOJIOKOH H
u3nenuii u3 Hux. depMeHTaTUBHOE pa3iOKEeHHE MEPOKCHIA BOAOPOAA C MOMOIIBIO
KaTaJia3bl CBEKEHATEPTHIX MOPKOBH UJIU KapTOQels.

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

Ilpakmuueckas padoma. Pacno3HaBaHuE IJIACTMACC U BOJIOKOH.

Conep:xkanne 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 xumMuuyeckux djieMeHToB . U. 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. [loHsTHe 0 BaneHTHBIX 3eKTpoHaX. OTOOpakeHUE CTPOCHUS IIEKTPOHHBIX
000JI04eK aTOMOB XUMUUYECKHUX AJIEMEHTOB C MOMOIIBIO DJIEKTPOHHBIX U AJIEKTPOHHO-
rpaduueckux Gopmyi.
OObsicHEeHHE 3aKOHOMEPHOCTEH 3MEHEHHUS CBOMCTB AJIEMEHTOB B MEpUOAaX U rpymmax
MEPUOIMUECKON CUCTEMBI, KaK CJIEACTBHUE UX AJICKTPOHHOTO CTPOCHUA. DJICKTPOHHBIC
CEMEMCTBAa XUMUYECKUX DIIEMEHTOB.
CpaBHenue Ilepuoauyeckoro 3aKoHa ¥ TeOPUMH XMMHYECKOr0 CTPOEHHMsI 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 CTAHOBJICHUU U PA3BUTUU XUMUUYECKUX TEOPHIl.
HNonnasi xXuMu4eckasi CBsi3b U MOHHbIE KPHUCTAJIMYeCKUe peméTku. Katnonsl u
AHUOHBI: WX 3apsAasl W KiIacCH(PUKAUA IO COCTAaBy HAa MPOCThIE M CIIOKHBIEC.
[IpencraButenu. IloHsTHEe 00 MOHHON XUMHYECKOH CBs3H. MOHHAsI KpUCTaUITMYeCcKast
peméTka U PU3NIECKUE CBOMCTBA BEIIECTB, O0YCIOBICHHBIC ’TUM CTPOCHHUEM.
KoBasieHTHasi XUMH4YeCKas CBA3b. ATOMHbBIE U MOJICKYJISIPHbIE KPUCTA/LUIHYECKHE
pemiéTku. [IoHATHE O KOBAJICHTHOMN CBSI3U. DJIEKTPOOTPUIIATEILHOCTD, HETIOJMApHAS U
MOJSIPHAsT KOBAJIICHTHBIE CBSI3M. KpaTHOCTh KOBAJICHTHOM CBSI3U. MeEXaHU3MBbI
oOpa3oBaHUsI KOBAJCHTHBIX CBs3el: OOMEHHBIH M JOHOPHO- AKIENTOPHBIM.
[TonsipHOCTH MOJEKYJIBI, KaK CJEACTBUE MOJISIPHOCTU CBSI3U M T€OMETPUU MOJIEKYJIBI.
Kpucramnmuueckue pemeérkn ¢ 3THUM THUIOM CBSI3U: MOJICKYJSIPHBIE M aTOMHBIE.
dusnyeckre CBOMCTBA BEIIECTB, 00YCIOBICHHBIC TUIIOM KPUCTAITHYECKUX PEIIETOK.
MeTtamundeckass cBsi3b. l[loHATHE O METaIJIMYECKONM CBS3M U METaJNIMUCCKHX
KPUCTAJUIMYECKUX peImeETkax. PU3MYECKHEe CBOWCTBA METAUIOB HAa OCHOBE  HX
KPUCTAJUIMYECKOTrO CTpOoeHUs. [I[pMeHeHne METAIUIOB HA OCHOBE UX CBOMCTB. UEpHBIE
1 IIBETHBIC CIIJIABhI.

BonoponHas xumMu4eckas CBfA3b. MEXMOJCKYJISIpHAsT W BHYTPHUMOJEKYJISIpHas
BOJOPOJHBIE CBA3U. 3HAYCHUE MEKMOJICKYIAPHBIX BOAOPOAHBIX CBSI3€M B MPHUPOIE U
JKU3HU YEJIOBEKA.

HHomumepsl. [Tonyuenue [OJINMEPOB peaxkuusIMu MOJIMMEPU3ALUH u
MOJIUKOHJCHCAlUK. BaXHeWlne MNpeacTaBUTENM IJIACTMACC W BOJIOKOH, HX
MOJYYEHUE, CBOWCTBA U NMPUMEHEHHUE. [IOHITHE 0 HEOPraHMYEeCKUX IMOJUMEpPAX U UX
MPEJICTABUTEIIHN.

JMucnepcubie cuctembl. [loHarue o aucnepcHoil ¢aze W AUCIEPCHOHHON Ccpere.
ArperatHoe CcOCTOSIHHE pa3Mep dYacTull ¢as3bl, KaK OCHOBa [JIs KJacCH(pUKAIIU
JIMCTIEPCHBIX CUCTEM. DMYJIbCUH, CYCIIEH3UH, a3PO30JU — TPYIIIbl IPYOOIUCTIEPCHBIX
CHUCTEM, WX MPEIACTABUTENIM. 30JU U TE€JIU — TPYIIbl TOHKOJUCIEPCHBIX CUCTEM, UX
npeacraBurend. [lonsaTre o cuHepe3nce u Koaryssiuu.

Hemoncmpayuu. llepuoguueckod cuUCTEMbl XUMUYECKUX onemeHToB . U
MenpeneeBa B pa3nuyHbiX Gopmax. Mojgenb HOHHONW KPUCTALTUYECKON PEImETKH Ha
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IIpuMepe XJopuaa Harpus. MHUHEpasbl ¢ 3TUM THUIIOM KPHUCTAJUIMYECKOM PEIIETKOM:
KQJIBLIUT, ramuT. MoJaenu MOJIEKYISIPHOM KPUCTAJUIMYECKOM PEIIETKM Ha NpHUMEpPE
«CYXOrO JbJa» WY MOJa U aTOMHOM KPHUCTAJUIMYECKON PELIETKU Ha NMPUMEPE aaMasa,
rpadura wim kBapua. Monenas MosipHOTo 00bEMa raza. Mopenan KpHUCTaUIMYeCKUX
pPEIETOK HEKOTOpbIX MeTayioB. Komekuun o0paslioB pa3iMyHbIX JAUCHEPCHBIX
cucteM. CHHEpE3HC U KOaryJsiius.

Jlabopamopnvie onvimwbl. KOHCTpYyUPOBAaHUE MOJICIM METAJUIMYECKOW XHWMHUYECKOU
cBsi3u. [loimyueHue KOJJIOMIHOTO pacTBOpa KypHUHOro OejKa, HCCIEeI0BaHUE €ro
CBOWCTB C MOMOIIBIO JIA3€PHOW YKa3KH W MPOBEAECHUE €ro AcHarypanuu. [lomyuenue
AMYJIBCUU PACTUTEIBHOTO Macia W HabOmioneHue 3a e€ paccrnoeHueM. I[lomyueHue
CYCIIEH3UU «M3BECTKOBOTO MOJIOKa» U HAOMIO[eHUE 32 €€ CeMMEHTAIUEH.
XuMuYecKue peakiun

Kunaccupukanmss XuMHUYECKHX peaknuil. AJUIOTpONU3alMs U H30MEPHU3ALMS, Kak
peakuuu ©0€3 W3MEHEHUs COCTaBa BEIIECTB. AJUIOTPONUs U €€ MNPUUYUHBL.
Knaccudukanuss peakumii mo pa3IuyHbIM OCHOBAaHUSM: IO YHUCIY U 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 PEaKIMil: MPUpoa pearupyrolmux BElIeCTB, TEMIepaTypa, Iouaiab 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 CIOcOo0bI ero cMemennsi. Knaccudukamms XuMuaecKux
peakuuii Mo TNpu3HAKy uX HampasieHus. [lonarue o0 oOpaTHUMBIX peaKIUsAX U
xumudyeckoM paBHoBecuu. [lpunuun Jle-Illarenbe u  cmocoObl  cMeleHHS
XUMHUYECKOro paBHOBecHsi. (OIas XxapakTEepUCTHKA PEaKluii CHUHTE30B aMMHUaKa U
okcuga cepbl(Vl) ®  paccMoTpeHHME YCIOBHH CMEIICHHMS HMX paBHOBECHS Ha
ITPOU3BOJCTBE.

I'mapoaus. O6paTuMblii 1 HEOOPATUMBIA THAPOIU3BL. [ UAPOIHU3 COICH U €ro THIIHL.
['maponu3 opraHMYecKUX COEAMHEHH B >KMBBIX OPraHM3MOB, KaK OCHOBa OOMeEHa
BeniecTB. [loHsTHE 00 3HEpreTHUecKoM OOMEHE B KJIETKE U POJIM THIPOJIN3a B HEM.
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OKuCANTEeILHO-BOCCTAHOBUTEIbHbIe peakuuu. CTENeHb OKUCIEHUS U e
omnpezenenue no GopMysiaM OpraHM4eCKUX U HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI U
BEILIECTBA, KaK OKHCIUTENN U BOoccTaHOBUTENU. [loHATHME O mpoleccax OKUCIEHUS U
BoccTaHOBJIEHUs. (COCTaBlI€HUE YpPaBHEHUH XUMHUYECKHX pEaKIUMil Ha OCHOBE
AIIEKTPOHHOTO OanaHca.

DJIEKTPOJIN3  PacIIaBOB W PACTBOPOB  JJIEKTPOJIUTOB.  XapaKTEpPUCTHKA
AIIEKTPOJIN3a, KaK OKHCIUTEIbHO-BOCCTAHOBUTENBLHOIO Tpouecca. (OcoOeHHOCTH
AIIEKTPOJIN3a, TPOTEKAIOIIETO B PaCTBOPAxX AMEKTPOIUTOB. IIpakTnueckoe mpuMeHEHHE
DIIEKTPOJIN3A: MOJIIyYEHHE TaJOT€HOB, BOAOPOAA, KUCIOPOAA, LIETOYHBIX METAUIOB H
HIEJI0YEH, a TAaKKE AJIOMHHUS JJIEKTPOJIM30M PACIUIABOB U PACTBOPOB COCAUHEHHUI
ATUX AJIeMEHTOB. [loHsATHE O rajabBaHOIUIACTHUKE, T'aJIbBAHOCTETUH, paUHUPOBAHUU
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) LHMHKAa W B3aUMOJICHCTBHUE OJMHAKOBBIX KYCOUYKOB Pa3HBIX METAJLIOB
(MarHus, IMHKA, 5KeJie3a) C paCTBOPOM COJISTHOM KHUCJOTHI, KaK MPUMEP 3aBUCUMOCTH
CKOPOCTH XMMHYECKHUX PEAKIHUil OT MPUPOAbI BElIeCTB. B3anMoaencTBiue pacTBOpOB
THOCYIb(paTa HaTPUsl KOHLUEHTPALMU U TEMIEPATYpPhl C paCTBOPOM 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 cepedpa, Kak MNPUMEpPhl OKHCIUTEIHHO-
BOCCTAaHOBUTEIILHOW peakiuid W peaknuu oOmeHa. KoHcTpywpoBaHue MoACIH
anekTpoinzépa. BugeopparMeHT ¢ NPOMBINUICHHOW YCTAHOBKU JJI TOJYYEHUS
ATIOMHUHUSL.

Jlabopamopnvie onvimeui. Vmmoctpanua npaBwia beproiie Ha NpakTUKE —
MPOBEJICHUE peaKIuii ¢ 00pa30BaHMEM OCaJKa, ra3a U BOJbIL. [ eTeporeHHbI KaTanu3
Ha IIpUMEpE pa3OkKEHUs MEPOKCHIa BOJOPOJa B MPUCYTCTBUU AMOKCUIA MapraHiia.
Cmemenne pasHoBecusi B cuctemMe Feo + 3CNS™ « Fe(CNS);. Hcmbitanue
WHJMKaTopaMu Cpellbl PacTBOPOB COJEH pa3iuuHbIX TUMOB. (OKUCIUTENBHO-
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BOCCTAHOBUTEIIbHAS pEaKIus M peakius OOMEHa Ha MpUMEpPE B3aUMOJCHCTBUS
pactBopoB cynbhara meau(Il) c sxene3om U pacTBOPOM ILIETOUH.

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

BeniecTBa 1 X cBOMCTBA

Metajuibl. Ou3ndeckue CBOMCTBA META/UIOB, Kak (DyHKIUS WX CTpoeHHs. JlemeHue
METAJUIOB HA TPYyNIIbl B TEXHUKE U XUMHUH. XHMHUYECKHE CBOMCTBA METAJUIOB U
AIIEKTPOXUMHUUYECKAN  PSf HaIPSIKEHUN. [Tonsarue 0 METaNIOTEPMUN
(JIFOMMHOTEPMUH, MATHUETEPMUH U JIP.).

HemeraJsuibl. biaaropoansie raspl. Hemeramisl kak okuciaurenu. Hemeramibl Kak
BOCCTAHOBUTENU. Psi1 anekTpooTpuniareabHOCTH. IHepTHBIE Wit 01aropoiHbIE Tas3bl.
Kucaorsl Heopranuyeckue W opranmuyeckue. KucimoTel ¢ TOUYKM 3peHHUST aTOMHO-
MOJIEKYJSIPHOTO yueHMsl. KHCIOTBI € TOYKM 3pEHUS] TEOPUU BIEKTPOIUTHYECKOU
nuccouuanu. KuciaoTel ¢ TOUKU 3peHUs MPOTOHHON Teopuu. OOIIME XUMHYECKHE
cBoicTBa KucHoT. Kinaccudukanus Kucior.

OcHoBaHHMsI HeOpraHuvyeckue W oprannveckne. OCHOBaHMS C TOYKU 3PEHUSA
aTOMHO-MOJICKYJIApHOTO  ydyeHuda. OCHOBaHMS C  TOYKH  3pPEHHS  TEOPUU
AIIEKTPOJIUTUYECKON auccounanuu. OCHOBAaHUS C TOYKH 3PEHUS MPOTOHHOW TEOPHH.
Knaccuduxanus OCHOBAHMUII. XUMHYECKHE CBOMCTBa OPraHUYECKUX u
HEOPraHUYE€CKUX OCHOBAHUM.

AM@oTepHbIe COCIUHEHUS HeOpPraHu4yecKkue U opranudeckue. Heopranmueckue
aMm(doTepHble COCAMHEHUS: OKCUIbl U TUJIPOKCUJBI, — MUX CBOMCTBA U MOIY4YEHHUE.
AM@oTepHbIE OpraHUYecKHe COSAMHEHHUS Ha MpuMepe aMUHOKHUCIOT. [lentuner u
MEeNTUIHAS CBA3b.

Coun. Knaccudukauus coneid. JKEcTkocTh BOJbI U ciocoObl €€ ycTpanenus. [lepexon
KapOoHara B ruipokapooHaT u ooparHo. OOIIe XMMHUYECKHUE CBOMCTBA COJICH.
Hemoncmpayuu. Komnexkuust metamuoB. Komrekuus HemeramuioB. BzaumoneiicTBue
KOHLICHTPUPOBAHHOM a30THOW KHCJIOTBI € MeEAbl0. BceIblllika TEPMUTHOM CMECH.
Bcembimka 4yépHoro mopoxa. BBITECHEHME TalIOTEHOB W3 HMX PACTBOPOB JIPYTHMU
rajoreHaMu. BzauMmonencrBue napoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOU
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 €TI0
B3aMMOJCHCTBHE C KHUCIOTOW. MccienoBaHne KOHLEHTPUPOBAHHBIX PAacTBOPOB
COJITHOM M YKCYCHOM KHCJIOT KameldbHbIM METOJOM IpU MX pa30aBI€HUH BOJOMH.
[Tonyuenue am@oTepHOro TUAPOKCHAA W U3yueHUe ero cBoilcTB. [IpoBenenue

Ka4C€CTBCHHBIX peaKuHﬁ I10 OIMPCACIICHHUIO 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.
XUMHYECKHE peakluu B TPOU3BOJICTBE aMMmHuaka U MeraHoja. OoOmias
KJIaccupUKaIMOHHAsA XapaKTEPUCTUKA pEeaKkIuid CHUHTE€3a B TPOU3BOACTBE ITHX
npoaykToB. HayuHble NPUHIMIBI, JIeXKalie B OCHOBE IPOU3BOJCTBA aMMHUAKa U
MeTaHosa. CpaBHEHHE 3TUX TPOU3BOACTB.

XuMuYeckasi TPaMOTHOCTh KAK KOMIIOHEHT o0O0uIel KYJbTYpPbl 4eJi0OBeKa.
MapkupoBka yMakOBOYHBIX MAaTepuajioB, OJCKTPOHUKA W OBITOBOM TEXHUKH,
AKOJIOTUYHOTO TOBapa, MPOJYKTOB MUTAHUS, STUKETOK MO YXOy 32 OHAEKIOH.
Jlemoncmpayuu. Monenb NPOMBIIUICHHOW YCTAHOBKHM MOJYYEHUSI CEPHOM KHCIIOTBHI.
Mogenb KOIOHHBI CHHTE3a aMMHaka. BupeodparMeHTsl M claibl O CTENCHU
AKOJIOTUYECKON YUCTOTHI TOBApA.

Jlabopamopnuie onvtmot. VI3yueHrie MApKUPOBOK PA3JIUYHBIX BUJIOB MPOMBIIIJIEHHBIX

H IIPOAOBOJIBCTBCHHLIX TOBAPOB.
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KanennapHo-remaruveckoe mianuposanue 10 ki

No Tema ypoka Kon Hara [Ipumeua
n/n gac | Ilo | ¢akrtu | HHE
IUIaH | YECKH
y

Tema 1. Ilpeamer oprannyeckoii xumuu. Teopust CTPOeHHs OPraHMYECKUX coequHeHH A. M.

Bytaeposa (8 u)

1 [Ipeamer opraHM4eCcKOr XUMUU 1

2 | OCHOBHBIE MOJOKEHUS TEOPUH XUMUYECKOTO CTPOCHHS 1
A. M. bytnepoBa

3 Crpoenue aroma yrinepoja BaneHTHbIE COCTOSTHUS aToMa 1
yriiepoaa

4 OCHOBBI HOMEHKJIATYpbl OPTraHUYECKUX COEAMHEHUN 1

5 H3omepusi B OpraHMueCcKOi XUMUH U €€ BUIbI 1

6 O06001IeHre 3HAHUI O CTPOCHHUH M KJIaCCH(UKAIINH 1
OpPraHUYECKUX COCTUHEHHM

7 Pemrenue 3aad Ha BBIBOX ()OPMYIT OPraHMUECKUX BEIIECTB 1

8 | Konrponbnas padorta Nel mo Teme Teopus crpoeHust 1
OpPTaHUYECKHX BEIECTB

Tema 2. YriieBoa0poabl M HX NPHPOIHBbIE HCTOUHHKH (23)

9 T'oMooruveckuii psij| aTKaHOB 1

10 | Xumuueckue CBOMCTBA alTKaHOB 1

11 | Pemenue 3aaa4 Ha BBEIBOJ ()OPMYIIBI BEIIECTB MO MaCCOBBIM 1
JOJISIM DJIEMEHTOB.

12 | Ankensl Knaccudukanus u HoMeHKIaTypa 1

13 | Ankenbl X¥uMHUYECKHE CBOICTBA 1

14 | Pemenue ynpaxsenue mno teme "AnkeHb!" 1

15 | AnxaaueHsl. 1

16 | Kayuyku 1

17 | Anxunbl. AlleTHIEH 1

18 | Xumuueckue CBONCTBA aIKHHOB 1

19 | Pemrenue pacdeTHBIX 3a7ay MO alKaHaM U aJKeHaM 1

20 | ApeHBI. 1

21 | benson 1

22 | I'enernyeckas CBsI3b MEXIY KlaccaMH YIJIEBOJOPOOB 1

23 | PemieHnue pacyeTHbIX 3a/1a4 1

24 | IlpupoaHslii ra3 1

25 | IlpomyKThI IepepabOTKH MIPUPOTHOTO Ta3a 1

26 | Hedts, cocTaB u cBOHCTBA 1

27 | CnocoOsl nepepaboTku HedTH 1

28 | Kamennslit yroiab 1

29 | [IpuMeHeHre KaMEHHOTO YIJISl M IPOAYKTOB €ro nepepadoTKu 1

30 | Cucremaruzamnus 1 0000IIeHHEe 3HAHMIA TI0 Teme Ne 2. 1

31 | KonrpombsHas padora Ne 2 VrireBomopobi» 1

Tema 3. Kuciiopon- u a3orcoaep:kaiue oprannvyeckue coequenus (18)
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32 | CriupThl 1
33 | XuMu4eckre CBOWCTBA CIIUPTOB 1
34 | IlpumMeHeHue CoupTOB 1
35 | Pemenne 3aaa4 mo nNpoiIeHHON TeMe 1
36 | MHOroaroMHbI€ CITUPTHI 1
37 | ®enon 1
38 | Anpaeruabl. u3nueckue CBOMCTBA 1
39 | Anpaeruabl. XUMHYECKHUE CBOMCTBA 1
40 | Pemenne pacueTHBIX 3a7a4 1
41 | Kapbonosrbie kuciaoTel. Dusnyeckne cBOWCTBA 1
42 | KapOoHOBBIE KUCIOTH XMMUYECKHE CBOWCTBA 1
43 | Cnoxusie 3¢pups 1
44 | XKupsl. MbL1a 1
45 | YrneBojpl, ©X COCTaB U KJIaCCHU(PUKAIIHS 1
46 | Monocaxapubl. ['€kco3bl. 1
47 | Tlomucaxapuibl 1
48 | Cucremaru3arys u 0000IIeHNE 3HAHUH 110 TEME 1
"Kucnopoaconepsxaimue oprannueckue Bemiecraa’
49 | KontponpHas pabora Ne 3 «Kucnoponconepxariue 1
OpPraHUYECKHUE COCTUHEHUS »
50 | AMuHBI XUMHYECKHE CBOMCTBa aMUHOB 1
51 | Auunun 1
52 | AMHUHOKHCJIOTHI 1
53 | benku 1
54 | I'enernyeckas CBSI3b MEXAY KJacCaMH OpPraHUYECKUX 1
COCTUHEHUN
55 | Pemienue 3a/1au Ha TeHETHYECKYIO CBS3b OPTaHUYECKUX 1
BEIIECTB
56 | Ilpakruueckas pabora Ne 1 Perenne skcriepuMeHTaTbHBIX 1
3aJ1ad Ha JICHTU(UKAIIAIO OPTAaHNYECKUX COCTUHCHIM
57 | Pemenue 3a1a4 o npoiiieHHON Teme 1
58 | IloBTOopenue u o0o0IIEHNE 1
59 | KouTtpomnbHas padota Ne4 «Kucmopos- u a30TcojepKaIine 1
OpPTaHHYECKHUE COCTUHEHUSY
Tema 4. Opranuyeckasi XumMusi ¥ 001ecTBO (7)
60 | buorexHonorus 1
61 | KnmonupoBanue. 1
62 | Knaccudukanus noimmepos. 1
63 | MckyccTBeHHBIE TOIIMMEPHI 1
64 | CuHTETHUYECKHUE TTOIIMMEPHI 1
65 | CuHTeTHYeCcKHe BOJIOKHA 1
67 | [IpakTuueckas pabora Ne 2 Pacno3HaBanue miacTMacc u 1
BOJIOKOH
68 | IloBTOpenue u 0606mIeHNe Kypca. (2)
69 | Pemenue 3ama4 Ha BBIBOJI BEIIECTB 1
70 | UToroBoe 3aHsATHE 1
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Kanennapno-remarnuyeckoe miianuposanue 11 kiace

No Tema ypoka Kon Hara [Tpum
n/n qac ITo GbakTH | CUaHH
IUIAHY | YECKH | €
Tema 1. CTpoeHue BemecTs (22)
1 OcCHOBHBIE CBEICHUS O CTPOCHUU aToMa 1
2 [TonsiTHE 0 XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB ¢ | 1
OJIMHAKOBBIM 3apsIJIOM sJIpa
3 | KBanroBas Teopust bopa-Pezepdopaa 1
4 | [lepuonuyeckas CUCTEMa XUMHUUECKHUX AJIEMEHTOB 1
J1. 1. MeHneneeBa B CBETE y4EHHs O CTPOCHUU aroma
5 | I3MeHeHue CBOMCTB AJIEMEHTOB B IIEPUOAAX U IpyMIax 1
MEPUOMYECKON CHCTEMBI, KaK CIEICTBHE UX AIEKTPOHHOTO
CTpOEeHUs
6 | Ilepuonuyeckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOCHHUS 1
OpPraHUYECKUX COCTUHEHHM
7 NonHnas xumuyeckas 1
8 | MonHas kpucraummdeckas pemérka u (Qu3udeckue CBOHCTBa | 1
BEIIECTB, O0YCIIOBICHHBIE STUM CTPOCHHEM.
9 | KoBaneHTHast XuMU4ecKasi CBSI3b. 1
10 | AToMHBIE U MONIEKYISIPHBIE KPUCTAJUIMYECKUE PEIIETKN 1
11 | Meramnueckas XMMHUYECKas CBA3b 1
12 | [IpumeHeHne METaJUIOB Ha OCHOBE MX CBOMCTB. CIIIaBbI 1
13 | Bomopoanas XuMH4ecKasi CBS3b 1
14 | 3naueHue MeXMOJIEKY/ISIPHBIX BOAOPOJIHBIX CBsA3el B mpupore u | 1
KU3HU YeJIOBEKa.
15 | IHomumepsl 1
16 | [loHATHE O HEOPTAHWYECKUX TIOJTMMEPAX U UX MPEACTABUTEIH. 1
17 | lucnepcHble cucTeMbl 1
18 | Knaccugukamus TucrepcHbIX CUCTEM 1
19 | Cocras BemecTBa 1
20 | Cmecu 1
21 | O6o0meHne MpOHAEHHOTO MaTepraa 1
22 | KonrponbHas padorta Nel mo teme "Crpoenue BemiecTs" 1
Tema 2. Xumuueckue peakuuu (22)
23 | IloHATHE O XUMUYECKOHN peakinu 1
24 | Peakuuu, unymme 6e3 U3MEHEHHsI COCTaBa BEIIECTB 1
25 | Knaccudukamuss XAMUYIECKUX peaKIIni 1
26 | Pemenue 3a/1a4 0 TEPMOXUMHUYECKUM yPaBHEHUSIM 1
27 | CKOpOCTb XUMHUYECKUX PEAKIIUN 1
28 | Ilonsartue o karaianse 1
29 | OOGpaTUMOCTh XUMHUYECKUX PEAKIIHHA. 1
30 | XuMu4ecKkoe paBHOBECHE U CIIOCOOBI €r0 CMEIICHUS 1
31 | l'maponms 1
32 | OGpaTuMbIil 1 HEOOPATUMBIN TUPOIU3BI 1
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33 | T'maponn3 opraHM4IeCKUX COCTMHEHUH B )KUBBIX OpraHU3Max 1
34 | Pemenue 3a7a4 Ha TUAPOIHU3 PA3IMYHBIX BEIIECTB 1
35 | OKHCTUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1
36 | CocraBneHue ypaBHCHUI XMMHYECKUX PEAKIIUI HA OCHOBE 1
3IIEKTPOHHOTr0 OajaHca
37 | Pemenue ynpaxHeHHI Ha COCTAaBIICHUE YpaBHEHHUM XuMUueckux | 1
peaxIyii Ha OCHOBE HIIEKTPOHHOTO OaslaHca
38 | DaexTponm3 pacIuiaBoB . 1
39 | DuekTponu3 pacTBOPOB 1
40 | IlpakTH4eckoe MPUMEHEHHE AIEKTPOIIN3a 1
41 | Pemenne ynpakHEHHH Ha 3JIEKTPOJIU3 pacTBOPOB 1
42 | Pemenue pacueTHBIX 3a/1a4 1
43 | TloBTOpenue u o0o0meHue no reme XuMuieckue peakuun"" 1
44 | KontponbHas padora Ne 2 « . XUMUYECKHE pPEaKInun 1
Tema 3. BemecTBa u ux cBoiicrea (22)
45 | dusnyecKue CBOKWCTBA METAIIIOB 1
46 | XuMUYECKUE CBOKCTBA METAIIJIOB 1
47 | Metainsl B rpynn 1
48 | Hemetaiel. baaropoaasie ra3sl 1
49 | Xumuyeckue cBoricTBa HemeTaioB B ceere OBP 1
50 | [IpakTtuueckas pabota Nel "Ilomyuenue, cobupanue u 1
pacro3HaBaHue ra3oB"
51 | Knaccudukamus KUCIoT. 1
52 | O0mue XUMUYECKHE CBOMCTBA KHCIIOT 1
53 | [IpakTuueckas paborta No2 "Xumuueckue cBOWCTBa KUCIOT" 1
54 | Knaccudukamnus OCHOBaHUI 1
55 | XuMuyeckue CBOWCTBAa OPraHUYECKUX U HEOPTaHUIECKUX 1
OCHOBaHUH
56 | Pemrenue yrpakHeHU Ha CBOKMCTBA KUCIIOT M OCHOBAHHMA 1
57 | AM¢oTtepHble cOeTMHEHNUS HEOPTaHUYECKHUE 1 OpraHUYeCKHe 1
58 | IlenTuas! ¥ IeNTUAHAS CBA3b. 1
59 | Comu 1
60 | Knaccudukarus comeit 1
61 | I'eHeTdeckas CBS3b MEXIY KJacCaMH HEOPTaHUYECKUX U 1
OpPTaHHYECKHX BEIICCTB
62 | [Ipaktuueckas padora Ne 3. "Pacno3sHaBanue BemiecTn" 1
63 | IloBropenue u 0000IIEHNE TEMBI 1
64 | KourponbHas padota Ne 3 «BerecTBa u UX CBOHCTBaY 1
Tema 4. Xumusi u coBpemMeHHoe 001ecTBO (4)
65 | Xumudeckast TEXHOJIOTHS 1
66 | HaydHble MPUHITUIIBL, JIEXKAIIME B OCHOBE XHMHUECKHIX 1
MIPOU3BOICTBA
67 | Xumuueckas TpaMOTHOCTh KaK KOMIIOHEHT OOIEH KyabTyphl 1
68 | Urorosoe 3aHsTHE 1
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