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MOSICHUTEJBHAS 3AITUCKA

Paboyas nmporpamma od1ieoOpasoBaTensHOlM Y4eOHOH  JHCHUIUIMHBI
«XUMHS» OpenHasHayeHa  uis M3YyY€HUS XHUMHH B IpodeccHOHATbHbIX
obpasoBaTenbHBIX opranmsanuax  CIIO, peanusyroumx 00pa3oBareibHYIO
Iporpammy  cpennero obuero o6pasosanus B [IPEACIaX OCBOEHHMS OCHOBHOI
MpoheCCHOHANBHON 06pazoBaTeNbHON nporpammer CITO (OITOIT CITO) na 6aze
OCHOBHOTO 001Iero 06pa3oOBaHMs TIPH MOArOTOBKE KBaTH(PHUMPOBAHHBIX paGoumx
U CIIyXKaluX.

[Iporpamma paspa6orana ma ocrose TpeGoanuii ®I'OC cpearero obmero
oOpasoBaHus 110 mpodeccun 43.01.09 ITosap, xouamTep €CTECTBEHHO-HAYYHOI0
npoguis npodheccHoHANTBHOTO 00pa3oBaHus, MpexbSBISEMBIX K CTPYKTYype,
COACPXKAHHIO H pe3yJbTaTaM OCBOEHHS YYEOHOH IUCIUILTHHBI «Xumus», B
COOTBETCTBMH ¢ PeKoMeHIalMsMK 110 opranusanuu NIOJIyY€HHsl CpeHEro of1ero
00pasoBaHHS B mpemenax OCBOSHHUS 00pa3oBaTebHBIX NporpaMM  cpeHero
NMPO(eCCHOHANBHOTO 06pa3oBanys Ha Gaze OCHOBHOro 001Iero o6pa3oBanusi ¢
ydeToM  TpeGoBaHuii  (enepanbHbIX FOCYNapCTBEHHBIX  00pa3oBaTebHBIX
CTAHLAPTOB M CNIELMANBHOCTH CPEeJHEro MNpodecCHOHANbHOrO obpa3oBaHus
(mucemo  JlenapramenTa TOCYNIapCTBEHHOH TMOJIMTHKH B chepe NOATOTOBKH
pabounx kaxpos m JII1O Muuo6puayxn Poccun ot 17.03.2015 No 06-259), ¢
Y4€TOM IPUMEPHON OCHOBHOH 00Gpa3oBaTeNbHOI NporpaMMbl CpeaHero o01uero
00pa3oBaHus, on06peHHOM PeLICHHeM (enepalbHOro  yueGHO-MeTONHIECKOro
00BenrHEHHs 110 061eMy 06PA30BAHIIO (mpoToxomn ot 28 uions 2016 r. Ne 2/ 16-3)

Cozmepxanme mporpamMmsr  «Xumusy HalpaBJICHO Ha  JIOCTH)KEHHE
CIEAYIOIIUX HeJiei:

* hopmuposanue y 00YYaroIMXCs YMEHHS OLEHHBATE 3HAYUMOCTh XHMHUYECKOTO
3HaHHMA JUIS KaXJI0TO YeJI0BeKa;

* ($opmHpOBaHHE y O6YYAIOIMXCS 1ETOCTHOro NPeACTaBICHUA O MMpPE M POJIHU
XUMHH B CO3/IaHMM COBPEMEHHOIH CCTECTBCHHO-HAYYHOH KapTUHBI MHpa; yMEHHUS

OOBSCHATE OGBEKTHI M MPOLEcChH OKpY’KarolleH NeHCTBUTENIBHOCTH: NIPHPOIHOH,



COLMANBHOH, KYJIBTYPHOH, TeXHHYECKOl CPeIbl, — WCNONB3ys IS 3TOro
XHMHYECKHE 3HAHUSL;

* PasBUTHE y O0Oyvaloummxcs ymeHwuii pasnuyaTe GaKTe W oleHkw, CpPaBHHBATh
OLICHOIHBIE BBIBO/IbI, BUIEThH UX CBA3E C KPHTCPHAMH OLICHOK U CBSI3b KPHTEPHEB C
OTIPENCNICHHON  CHCTEMOH  LIEHHOCTeH, DopMyTHpOBaTE ¥ 0GOCHOBAIBATE
COOCTBEHHYIO MO3HIIHUIO;

* IPHOOpeTeHHe O0YYAIOIIUMICS OMBITA Pa3HOOOPA3HOM NesTenbHOCTH, TO3HALUS
M CaMOIO3HAHMS; KIIFOYEBBIX HABBIKOB, MMEIOIIHX YHHMBEpCallbHOE 3HAYEeHHE IS
PAa3IAYHBIX  BUIOB [IEATENBHOCTH (HABHIKOB PelIeHHss npobneM, NpuHSTHS
PCLICHUH, TIOMCKA, aHau3a u 00pabotki MHbOpMaLyy, KOMMYHHUKaTHBHbIX
HAaBBIKOB, HABBIKOB W3MEpeHHi, COTPYIHHYECTBA, O€30MacHOro obpamenus c
BCLIECTBAMHU B MOBCEHEBHOM JKH3HM).

B nporpammy Brimroueno COACpIKaHHe, HaNpaBlIeHHOE Ha (OPMHUpOBaHHUe y
CTYICHTOB KOMIIETEHLHH, HEOGXOMMMBIX s Ka9€CTBEHHOro ocBoenus OITOI]
CIIO na 6ase ocHOBHOrO 06mero 00pa3oBaHus ¢ monyyeHneM cpenHero obmiero
00pazoBaHus; TPOTPaMMBI  NOJrOTOBKH  KBATH(HIMPOBAHHEIX pabounx wu
ciyxamux (ITKPC) no npodeccuu 43.01 .09TIoBap, konnurep:

OK 1. TMouumars cymmocts u COLHMAIBHYIO 3HAYHUMOCTb CBOE Gynymieii
npodeccuu, nposBIsATE K Heili YCTOMYMBEIN HHTEpEC.

OK 2. Opranuzossisats COOCTBEHHYIO [€ATENBHOCTS, HCXOJI1 U3 LIeNH U
CIIOCOOOB €€ NOCTHIKEHHS, OTPeIeTeHHBIX PYKOBOZHTEIEM.

OK 3. Awnanusuposats pabouyio curyanmo, OCYLIECTBIISATh TEKYIIUHA |
HTOTOBBIH KOHTPOIIb, OLCHKY M KOPPEKLHMIO COGCTBEHHOI JACATCIIBHOCTH, HECTH
OTBETCTBEHHOCTD 3a Pe3yJIbTaThl CBOEH paGOThI.

OK 4. OcymecTBasaTs nouck u UCIIOJIb30BaHHe HHDOPMALUH, HEO0XOAUMOIH
A1 3O (GEKTHBHOrO BHIMIOIHEHHS NpohecCHOHANBHbIX 32713y,

OK 5. Hcnons3oBats MH(OPMAILIHOHHO-KOMMYHUKAIIHOHHEIE TE€XHOJIOTUH B
NMPO(ECCHOHANBHOMN e TeNbHOCTH,

OK 6. Pa6orats B KoMaHze, 3(Q(heKTHBHO ofmarses c KOJIIeraMHy,

PYKOBOIACTBOM, KJIMEHTAMH.



OK 7.  ConeiictoBats COXPaHEHHIO  OKpyKaroleii Cpensl,
pecypcocbepexenuto, 3O (YEKTHBHO NeiicTBOBATE B YPE3BBIYAHHBIX CHTyaLUsIX.

OK 8. Ucnons3osars CpencTBa (GpU3HYECKOH KYJIbTYpBl [JIsl COXpAHEHHUS U
YKPEIICHHASt  31I0pPOBBSI B mpomecce NPO(EeCCHOHANBHON  [eSTeNbHOCTH U
MOIEpXKaHHs HEOOXOJUMOTO YPOBHS (hu3MYeCKOil TOArOTOBIeHHOCTH.

OK 9. Ucnionszosats MH(OPMAaLHOHHbBIE TEXHOJIOIUH B NpOo(hecCHOHATBHOM
NESATENBHOCTH.

OK 10 TIlonb3osaTses IpodeccHoHaNbHOM JAOKyMEHTaIlWein  Ha
FOCYZIapCTBEHHOM M HHOCTPaHHOM 53bIKaX.

OK 11 IInauuposats [pEANPUHAMATEIBCKYI0  NEeATeNBHOCTE B

npogeccroHalbHOI chepe.

Ilporpamma  MoxeT wucmonb3oBaThes APYTHMH  TIpO(eCcCHOHATBHBIMH
00pa3oBaTeLHBIMH OPraHM3alMsIMH,  pealu3yIOIHMU oOpa3oBaresbHyO
HIpOrpaMmy cpeJiHero o61ero oopa3oBanus B npenenax ocsoenus: OITOIT CITO Ha

0ase OCHOBHOTrO 061Er0 o0Opa3oBaHus (IITIKPC).

IIporpamma npenmonaraer oby4eHne UHBATHIOB U Jui ¢ OB3: JUISL JTUL] C
HApYUICHUAMH  3pEHHSA; NI JUL C HapyIIeHUSMH OIMOPHO-ABUTATENILHOTO

arnmapara; s JIML ¢

OBIIASI XAPAKTEPUCTUKA YYEBHOI AUCHUIIIIMHBI «XUMHW STy

XUMHsL — 3TO HayKa O BEIECTBAaX, X COCTABE K CTPOEHMH, CBOMCTBAX U
MPEBPAILICHUSX, 3HAYCHHM XUMHYECKUX BEILECTB, MaTepHajoB U IPOLECCOB B
MPaKTHYECKOM NesATeTbHOCTH YeJI0BeKa.

Conepixanue o0weobpa3zoBarensHOM Y4eOHOH IUCUMIIIHHBL  «XUMHsY
HallpaBJICHO Ha YCBOEHHE 00YYarOIMMHC OCHOBHBIX TOHATHH, 3aKOHOB M TEOPHit
XHMWH; OBIIaJICHUE YMEHUSMH HabNIONAaTh XUMHUYECKHe SIBJICHUS, TIPOBOIUTH
XHMHYECKHI IKCNIEPUMEHT, TPOH3BOIUTE pacyeTbl Ha OCHOBE XHUMHYECKHUX
(opMyJ1 BeIIECTB U ypaBHEHMI XMMHYECKHX peakiui.

B nmpomecce usyuenus xumum y ol0yyarommxcs — pa3BHBaKOTCS

TO3HABATE/IPHBIC UHTEPEChl M HHTEJLIEKTYalbHbIE CIOCOOHOCTH, MOTPeGHOCTH B
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CaAMOCTOSTENBHOM NPHOOPETeHHs! 3HaHMH 1o XUMHH B COOTBETCTBHUH C
BOSHUKAIOUMMH  )KH3HEHHBIMHU Ipo0JieMaMH,  BOCHHTHIBaeTCs OepexHoe
OTHOIIEHUS K MPHPOJE, MOHUMAHUE 3M10pOBOTO 00pasa XHU3HM, HEOOXOTHMOCTH
[IPCAYNPEKACHUS SBNEHUH, HAHOCSIIHX BPeAl 3A0pOBbIO U OKpysKaloweH cpefe.
Onu ocBamparor [IPUEMBI ITPAMOTHOTO, 6E301acHoro HCTIOTb30BAHMSA XUMHYECKUX
BCIIECTB W MaTCPHaloB, IIPUMEHSEMEBIX B OBITY, cenbckom xo3sifcTme Ha
MPOHU3BOJICTRE.

Ilpn  crpykTypupoBanuu Colepxanus 00meobpazoBaTenbHOM y4eOHoi
AUCUMIUIMHBL A7k 1poecCHOHANBHEIX o6pa3oBaTenbHBIX OpraHu3alui,
PCAM3YIOMKX 00pa3oBaTenpHy0 TpOrpamMMy cpeiHero obiuero o6pa3oBanus B
fipenenax ocsoenuss OITOIT CIIO na 6aze OCHOBHOrO ofwuIero o6pasoBanus,
YUMTBIBaNaCh  OOBEKTHBHAs  peajbHOCTh — HEeOONBIION  06BeM 4acos,
OTHYIICHHBIX Ha W3yYCHHe XUMHH M CTPEMIICHHe MaKCHMaJIbHO COOTBETCTBOBATE
HACAM  pasBUBAIOLIETO  00y4eHus. Ilostomy  Teopermueckue BOIIPOCEI
MAKCHMAIIBHO CMEILUCHBI K Hayaly H3yYeHHs AUCHUIUIMHEI, € TeM, YTOOBI
NOCIenyIOmMi QakTHYecKuii MaTepuain paccMaTpUBaJICI Ha OCHOBe U3y4eHHBIX
TEOPHH.

Peanmsauus nenyxrusmoro HMOAXO/a K H3YYCHHIO XHMHH CIOCOGCTBYeT
Pa3BUTHIO TAaKUX JIOTHYECKHX OMepauuii MBIIUICHUS, KaK aHalU3 M CHHTe3,
obobwenne u KoHKpeTH3auHs, CPaBHEHWE W aHAJIOTUA, CHCTEMAaTH3alHs W
KnaccH(UKauus u ap.

IIpu ocBoennn npodeccnn CITO 43.01.09 [loBap, KoHIUTEp ecTecTBeHHO-
Hay4qHOro MNpoQuIs HpodheccHOHANLHOTO 00pa3oBaHus XHUMHs U3y4aeTcs Ha
0asoBoM ypoBre ®I'OC cpeaHero obiero o6paszoBaHus, IIPH  OCBOEHUHU
npodeccun CITO. B COACPKaHUM y4eOHOH MMCUMIUIMHBI IS ecTeCTBEHHO-
HayJHOTO NMPOQHUIA NPOHECCHOHANBHO 3HAYMMELL KOMITOHEHT HE€ BBIJEJICH, TaK
KaK BCE€ €ro couepxaHue SsBsercs MPODUIBHO-OPUEHTHPOBAHHBIM | HOCHT
NPO(ECCHOHANBHO 3HAYUMEIL Xapakrep.

M3yyenne xumunm B KpacHonapckom nomurexumueckom TE€XHUKYMe,

peannsyiomero o6pazoBarebHyio iporpamMmy cpenHero obiero o6pa3oBaHus B



ipeneax oceoenus OITOIT CITO ua Gaze OCHOBHOrO ob11ero o6paszoBanus, nmeer
CBOH  OCOOCHHOCTH B  3aBHCHMOCTH  OT NPOQHIA  NpOdecCHOHANLHOrO
obpa3oBanus. Dro BBIPXACTCS B comepKaHHM 06yueHus, KOJIHYECTBE 4Yacos,
BBIACIACMBIX Ha M3yYeHUE OTAENBbHBIX Tem [IPOrPaMMBI, TyOHHE MX OCBOEHUsS
obyqarommmucs, o06bemMe u XapaKTepe MNpaKTHYEeCKHX 3aHATHH, BHIax
BHEAYIMTOPHOM CaMOCTOSTETBHOM paboTs! cTynenros, I[Ipn ocBoenuu npodeccuii
CIIO ecrectBeHHOo — HaydHoro mnpo¢uns mnpodeccrHoHanmbHOrO o0pazoBaHus
XUMUS M3yqaeTcs Ha 6a30BoM yposHe BI'OC CpeaHero obmero obpazoBanus
Creunduka usyyenus xumuu 1IpY OBNTaNCHHH MPOMECCHAME U CIIELMATbHOCTIMIL
TeXHHECKOro npoQuis OTpaxeHa B KakIoil TeMe paznena «Conepxanue
Y9eOHO! IUCUMITTHHEL) B pybpuke «ITpopunshbie u MPOQECCUOHANBHO 3HAYNMBIE
SJIEMEHTBI COZCPIKAHUS». DTOT KOMIOHEHT PCATM3yeTCsl NPU WHAWBHMIYANBHOMN
CaMOCTOATENbHOH paboTte o6yyvaromuxcs (Hanucanus pedeparos, IIO/IFOTOBKE
COOOIIeHH, 3amuTe NIPOEKTOB), B Mpolecce y4eOHOH JesTensHOCTH 10X
PYKOBOACTBOM npemnonaBaTess (BBINOJIHEHHH XHMHYECKOT0 SKCMEpUMEHTa —
abOpaTOPHBIX  OMBITOB M IIPaKTHYECKHX paboT, perneHuH NIPaKTHKO —
OPUCHTHPOBOYHBIX DPACUETHBIX 3a1ay U T.1.). B mpouecce UBYYEHUS XHUMHUHU
TCOPETHUYECKUE CBEACHHS OMOJHSIIOTCS AEMOHCTPAMAMH, J1abOpaTOpHBIMHU
ONBITAMH M TPAKTHYECKUMH 3aHATHAMH. 3HAYHTENbHOE MECTO OTBOIUTCS
XAMHYECKOMY JKCepuMeHTy. OH OTKpBIBAET BO3MONKHOCTE ¢bopmuposars y
00yYaroIMXCs crieruansHble [peAMeTHBIC yMeHHs: paboTaTh c BEII[ECTBAMH,
BBITIOJIHATE TIPOCTEIC XUMUYECKUE OITBITEL, YYUTh 0€30IaCHOMY M 3KOJIOrHYecKH
FPaMOTHOMY OOpallEeHHIO ¢ BellecTBaMH, MarepuataMu u poLeccaMu B ObITy HHA
IIPOU3BO/ICTBE.

B mpouecce wusyuemms xummm saxuo bopmuposars MH(OPMaLHOHHYIO
KOMIIETEHTHOCTh 00y4aroumxcs. [Tostromy IIPH OpraHU3alMH CaMOCTOSITEILHOM
paboTel  HeoOXxomuMo aKUCHTHPOBaTh BHUMaHHEe OOy4YarommMxcsi Ha TIOHCKe
MHQOpMaluKH B cpepcTpax Maccmenua, Huteprerte, yueGHoi n CIIeLUAIEHOMN

JTATEpPAType C COOTBETCTBYIOWMM O(OPMIIEHHEM U NPEJICTaBIEHUEM pPe3yIIbTATOB.



U3ydenue 001meo6pasoBaTebHOI y4eOHOH  muemuminEe  «Xumusy

S4BCPIIACTCS MOABENICHHEM HTOTOB B (lopMe AHQdepeHIHPOBAHHOTO 3aueTa B

PaMKax TIPOMEXYTOYHOH aTTEeCTallMH CTyLEHTOB B npouecce ocsoenus: OITOIT

CTIO ¢ nony4ennem cpennero oliero o6pazoBanus (IIIIKPC).
MECTO YYEBHOI ANCHHUIIIMHBI B VYYEBHOM IIVIAHE
YuebHas mucuuminaa « Xumusy SIBIIACTCS y4eOHBIM MpPeIMeTOM 110 BBIOOpY

13 00s3aTeNIEHON MpeaMeTHOH o6nacTy «EcrectBenHbIe Haykuy OI'OC CpenHero

obuiero odpazoBaHus.

B npodeccuonansupix o0Opa3zoBaTeTbHBIX OPTraHH3alHAX, PeaTU3YIOLIUX
obpazoBaTenbHyI0 MporpaMMy  CpenHero oOmero oGpa3oBanus B npeaenax
ocBoenuss OINIOIT CIIO Ha Gase ocHOBHOrO obwero o6pasoBanus, yueGHas
AUCIMIUIMHA «XHMHA» H3y4aeTcsi B 001Ie00pa3oBaTeILHOM  IIHKITe y4ebHoro
OIIOIT CITO na 6a3e ocHOBHOrO obmero obpazoBanus c TMIOJlyYE€HHEM CpPeHEero
obuero o6pazoBanus (TITIKPC).

B yu4ebnbix mnanax ITIKPC mecto y4eOHOH mucuummuuel «Xumusy - B
cocTase 00I1e06pa3oBaTeNbHBIX YIeGHBIX AHCLMILIHE 1o BBIOOPY, (hopMupyeMbIx
U3 00s3aTeNbHBIX NIPeAMETHBIX 06macTeii GIOC Cpeanero obuero obpasoBanus,
anst npodeccun CITO 43.01.09 IToBap, xoHmmuTep coumanbHO-3kKOHOMHYECKOrO

npoduist npodeccHoHaTEHOro 00pa3oBaHus.

PE3YJIbTATBI OCBOEHUS YYEBHOI AUCHUTITTUHBI
OcBoenue CONEpX)XaHUA y4YeOHOU JUCLHUTLIMHBI «Xumus», obecrieunBaer
AOCTHKEHHE CTyOeHTaMu CIIEAYHOLIHUX pe3yjabTaToB:
* IHYHOCTHBIX:
—— YYBCTBO ropaoCctu “u YBaxeHUus K HCTOPHH H OOCTHXCHUSIM OTCYECTBEHHOM
XHMHUYECKOH HayKH; XHMHYECKH I'PaMOTHOC TMOBeleHHE B NpoeCCHOHATBHOIN
ACATCIPHOCTH W B OBITY Npu OGPAlICHHH C XHMHYeCKHMH BellleCTBaMH,

MaTepUaaMt U MPOLECCaMHu;

— T'OTOBHOCTH K NPOJOJIKEHHIO 06pa30BaHKs M MTOBBIIICHHUS KBaJIM(DUKALIMH B U3-



OpanHON TNpodeccuonansuoii ACATCIBHOCTH U OOGBEKTUBHOE OCO3HaHHe poutu
XHMHUYECKUX KOMITETEHIIH B 9TOM;

~ YMCHHE HCHONB30BATh OCTHKEHHS COBPEMEHHOM XHMHYeCKoii HayKu u
XHMHYCCKUX TEXHONOTHH 7S MOBBILIEHUS COOCTBEHHOrO UHTEIIEKTYalbHOro
PAa3BUTHS B BBIOpaHHOH NpodecCHOHANTLHO] JEATEIIBHOCTH;

°* MeTanpeIMeTHbIX:

~ HCIOJIb30BaHUE PA3TUYHBIX BHJIOB ITO3HABATEILHOM 1€ATETIBHOCTH M OCHOBHBIX
HHTEJICKTYalbHBIX ONepauuii (oCTaHOBKH 3a11a4u, GopMyIHpOBaHuUs THIIOTE3,
aHAlIM3a M CHHTe3a, CpaBHEHHMs, 00001IeHus, CUCTEMATH3aLUH, BBISBIICHUS
MPUMHHO-CIIEICTBEHHBIX CBSI3€il, OUCKa aHaJIOroB, GpopMyaHpoBanus BBIBOJIOB)
UL PelICHUs  TIOCTaBICHHOH 3ajaywm, [IPUMEHEHHE OCHOBHBEIX METO0B
NO3HaHUsI(HaOO IeH U, Hay4HOro SKcriepuMeHTa) s H3Y4YCHHUS] Pa3IUYHBIX
CTOPOH XUMHYECKMX OOBEKTOB K TIPOLECCOB, € KOTOPBIMH BO3HHKAeT
HEOOXOIMMOCTE CTalKMBaTECS B npodeccuoHaTBHOIA cepe;

~ HUCNOJIBb30BaHME pPA3NUYHBIX HCTOYHHKOB IS TIOYYEHUS] XUMHUYECKOM
MHQOPMALIMA, yMEHHE OLEHHTH ee AOCTOBEPHOCTh JUISI JNOCTHIKEHUS XOpoLux
PE3yJIETaTOB B IpohecCHOHANBHOI chepe;

* NpeAMeTHLIX:

~= COPMHPOBAHHOCTD MPEACTABICHHUI O MECTE XUMHH B COBPEMEHHON Hay4HOi
KapTHHE MHpa; [OHUMAaHHE pPOJM XUMHHU B bopMupoBanuu Kpyrozopa u
(DYHKIHOHAIBHOM IpamMOTHOCTH HCIIOBEKA JUIs pEIICHHsI IPAKTUYECKUX 3a1ad;

~~ BJIAJICHME OCHOBOIMOJATAIOMIMMHA  XMMHUYECKHMHU TIOHATUSAMH, TEOPHSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSAMH;  yBepeHHOe MMOJIb30BAHHE  XHMHYECKOI
TEPMHUHOJIOTHEN U CUMBOJIMKOIL;

~ BIIAJICHHE OCHOBHBIMU METOJAMH HAyYHOTO [IO3HAHUs, HCIIOJIB3YEMBIMU B
XHMHH: HAONIONEHHeM, omucaHHeM, MSMEPCHHEM, OKCIEPUMEHTOM; YyMeHHe
00pabaTkIBaTh, OGBICHSTE PE3YJIIETAaTBl IPOBEAEHHBIX OIBITOB M JEJIATh BEIBO/IBI;
TOTOBHOCTE M CIOCOOHOCTH NPHUMEHSATH METOABI [IO3HAHUS IIPH pelLICHHH

NIPpaKTHYECKUX 3ajay;
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~ copmMHpPOBaHHOCT yMeHus A4BaTh KOJMYECTBEHHbIE OLEHKH K IIPOH3BOIUTH
PACYETEI 10 XuMIYecKuM GopMysam u YPaBHEHUsIM;

~ BI3alleHHC [@paBHIAMH  TeXHHKH O6esonacHoctn  mpu HCIIOJIb30BaHUN
XHUMHYECKHX BELIECTB;

— cdopmMupoBanHOCTE COOCTBEHHOM MO3UIUK Mo OTHOLUEHHIO K XHMHYCCKOM

HHDOPMALHH, MOTyyaeMoii 13 Pa3HEIX HCTOYHUKOB.

COAEPKAHUE YYEBHOI ANCHMUILINHBI
Beenenue
Hayunble meTonmsr nozmanus BEIIECTB M XMMMUYECKUX ABICHHH. Pop
KCINICPHMEHTa U TE€OPHH B XHMHH. 3HaueHue XHUMHH TIDH OCBOEHHMH npodeccuu

CITIO €CTECTBEHHO-HAYYHOrO NpOduIIs npodeccHoHansHoOro 00pasoBanus.

Paznen 1. Oprannueckas xumus
L.1. Ilpeamer oprannveckoii xumun, Teopus crpoenus OPraHHYecKHX
COeAHHEeHHUuH

[Ipeamer opranmyeckoii xumun. [Tonsitne 06 oprammyeckom Bemectse i
OpraHu4ecKon Xumuu. Kpatkwuii OHCPK HCTOPHMH Pa3BUTHS OPraHHYECKOH XUMUIL
Butamsm u ero kpyurenue. OcoGennoct crpoenns oprammyeckix COEIMHEeHHUIH.
Kpyrosopot yrnepona s nIpHpoJe.

Teopus crpoenus oprannueckux coeaunenuii A. M. Byrieposa.

Ilpeanoceuiku cospanus TEOpHH CTpoeHHsA. OCHOBHBIE MOJIOKEHUS TEOPHUH
crpoenus A. M. BytiepoBa. Xummudeckoe CTPOCHHE M CBOMCTBAa OpraHHYECKUX
bewects. Iloustue 06 nsomepru. Crioco6ur OTOOpaXXeHHs CTpOeHH s MOJIEKYJIBI
(bopmyner, momenn). 3uauenue Teopur A. M. Byrnepora s pasBHUTHS
OPraHHYeCKOM XUMHH ¥ XUMHYECKHX IIPOTHO30B.

Ctpoenue aTtoma yriiepoaa. DIeKTPOHHOe 06J1aKo H opOHTans, s- u p-
OpOUTAIIH. DIeKTpOHHbIE K JNIEKTPOHHO-Tpauyeckue GpopMys aToma yriepoaa
B OCHOBHOM H BO30YXJIEHHOM COCTOSHHUSX. KoBanenTHas xumnueckas cpsisp u ee

KIaccupukanms mo CIIoco0y nepeKkpeIBaHus opburaneii (o- u n-CBsA3H). ITonsTue
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ruOpHAM3atmn. Pasmuynsle T FHOPHIM3ALMK U (BOpPMa ATOMHEIX opburaneii,
B3aHMHOE  OTTaJIKHBAaHHE THOPHIHBIX opburaneli U wuX pacronoxenne g
TPOCTPAHCTBE B COOTBETCTBMM C MHHHMYMOM oHepruM. I'eomerpust monexyn
BELIECTB, OOpPAa30BaHHBIX ATOMAMHK YIIEpOAa B  pa3IHYHBIX COCTOSHMSIX
ruOpUaH3aLHY,

Knaceupukanus OPraHHYecKHMX  COeJIHHEeHHIH. Knaccudpuxanns
OpPraHUYECKUX BEIIECTB B 3aBUCHMOCTH OT CTpOeHus yriiepoaHoi uenu. [ToHsTHe
(YHKUMOHANBHOH TIPYIIIbL. Krnaccupuxanus opranmyecknx BEILECTB IO THITY
DyHKUMOHANBHOM rpymEL.

OcHoBel  HOMenkmaTypbI OPraHHYeCKHX BewecTB. TpuBHanbHbIC
Ha3BaHuA. PanuonanpHas HOMEHKJIaTypa KaK IpeaIlecTBeHHHIA HOMEHKJIATypBI
IUPAC. Homenknatypa IUPAC: NPUHIMIBL  00pa3soBaHUsS  Ha3BaHMIA,
CTapUIMHCTBO (QYHKUMOHAIBHEIX TPYMI, HX o0o3HaueHHe B mpedukcax u
cyddurcax HazBaHMii OpraHMYecKux BEIIIECTB.

Tunbl xumuyecknx cesizeii B OPraHHYeCKHX COeIHHEHHUSIX U CIOCOOLI HX
PaspbiBa. Krnaccudukauus KoBaleHTHBIX CBszeil mo 3JIEKTPOOTPULATEILHOCTH
CBASAHHBIX aTOMOB, crocoly nepekpbiBanHus OpOHTaeit, KPaTHOCTH, MEXaHHU3My
oOpasoBanus. CBsi3p TIPUPOJIBI XUMHYECKOH CBS3M C THIIOM KPHCTAITHYECKOI
PELICTKH BEIIECTBA M €ro (U3UYECKUMH CBOMCTBAMH. Pa3peiB xuMuueckoii cBsizu
KaK nporecc, o6paTHelil ee 06pazoBanuio. I OMOJIMTUYECKHH U MeTepOJIUTHYECKUH
Pa3pBIBbI CBA3€H, WX CONOCTaBIEHHE C OOMEHHBIM H AOHOPHO-aKIENTOPHBIM
MeXaHH3MaMH UX oOpa3oBanus. [ToHATHE CBOGOIHOTO panMKana, HyKjaeo()HILHOMN
1 2JIEKTPO(UIBLHOM YaCTHIIEI.

Knacendpuxauus peakumii B opranuveckod xumuu. [ToHsTHE 0 THMAX M
MEXaHU3Max peaklMd B OPraHUYECKOW XHMHH. Cy6etpar  u  pearenr.
Knaccudukauus  peakumit  mo  msmenenmo B CTpyKType cybcrpara
(npucoenunenue, OTIUCIVICHHS, 3aMEIIeHHe, M30MepH3alus) u TUIIy peareHTa
(panukasnbHEIe, HYKII€O(UIIbHBIE, dIIEKTpopuIbHbIE). Peakiuu NIPHCOETUHEHHS
(AN, AE), anumunMpoBanus (E), 3amemenus (SR, SN, SE), w3omepu3anmm.

PasHoBunHOCTH peaknmii kaxnoro Tmma: THIPUDOBAaHUE M JIeTHIPUPOBAHME,
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I EUTOI‘GHI/IPOB&HHG U ,[ICTBJIOFEHHPOB&HHG, ruaparanmus ¢ ACTHApaTanus,
FHHpOF&ﬂOFCHHpOBaHHe H HeFHﬂporaJIOFeHHPOBaHHe, [TIOJIMMEpHU3aLus H

MOJIMKOHACH AU, eperpynnupoBKa. OcobennocTu OKHCITHTEIBHO-

BOCCTaHOBHUTEJILHBIX PEaKUHUI B OpraHW4ecKoii XHUMHH,

CoBpemennbie npexcrasienns o XHMH'1€CKOM CTPOEHHH OPraHHYecKux
BewecTB. OCHOBHbIE HanpaBiIeHHs Pa3BUTHS T€OpPHH cTpoeHns A. M. Byrieposa.
M3omepust  opranmyeckix BCIIECTB M ee Buabl. CTpyKTypHas H30MepHS:
MEXKIIACCOBAsL,  YINEPORHOTO  CKeleTa, MOJIOKEeHHS KPaTHOW CBs3M W
DYHKUMOHAIBLHOM rpymIBL. Hpocrpancreennas msomepwus: reoMeTpuyecKkas u
ontudeckas. ITonsTue acummerpuueckoro [eHTpa. buosnoruyeckoe 3mayenue
ONTHIECKOH H30MepHH. B3auMHoe BiMsHME aTOMOB B MOJIEKyJIaX OpraHuYecKHX
BCIUECTB. DIIEKTPOHHBIE 3((GEKTH aTOMOB u aTOMHBIX TPYIIl B OPraHUYeCcKUX
MoJieKynax. MHAYKUHOHHBIH 3OMEKT, MOTOKUTENLHEL OTPULIATENIBHBIN, €ro
ocoberHoCTH. Me3omepHsiii spdext (3dpdext COINPSDKEHHUs ), €r0 0COGEHHOCTH.

demoncTpanun

Komnekumu  opranwuecknx emects (B TOM wuMCcle JekapcTBeHHBIX
HPeMapaTos, KpacuTeeii), MaTepuanos (MPUPOHBIX M CHHTETHIECKUX Kay4yyKoB,
M7TaCTMacC M BOJIOKOH) W M3NENUH M3 HHX (HUTeH, TKaHeH, OTHEeTOYHBIX
MaTepuanoB). Mogenu monekyn CH,;, C,H;, C,H,, C¢Hs, CH;OH —
HIapOoCTepKHEBBIE M 0ObeMHBIe. MO/IeNH OTTAIKUBAHUS TUOPUIHBIX opOuUTAasel ¢
[IOMOIIBIO  BO3AYLIHBIX IIApoB. BaauMoneiicTrie HaTpUSg C 3TaHOJIOM W
OTCYTCTBHE B3aMMOJAEHUCTBHUS C JUITHIIOBBIM 3¢upom. OnsITe, MIOJITBEPKAAIOIIIHE
Hanu4Iue QyHKUMOHATBHBIX IPYIII Y COeTUHEHHIL Pa3IMYHBIX KJIACCOB.

JlaGopaTopublii onbiT

MsrotoBnenne Mmonernei MOJIEKY]T —TIpe/ICTaBUTeNel Pa3IMYHBIX KIacCOB
OPTraHUYECKUX COCIMHEHUIA.

IIpakTnyeckoe 3anstme Nel «OGHapysxeHue yriepoma u BOZIOpOJIa B

OpPraHHYeckoM coennHeHHn. OGHapYIKEHHE raOreHOBY,

1.2. llpenensnbie YIJ1€BOA0OPOABI
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Fomonornueckuii PAA  aakanoB. [loHstue 06 YTII€BOIOpOIax.
Ocobennoctu CTPOCHHA  mpelebHBIX YIIICBONOPOMOB.  ANKaHbl  Kak
TPEACTaBATE/ NPENEIbHEIX YIIeBOAOPO/IOB. DIEKTPOHHOE M MPOCTPaHCTBeHHOE
CTPOCHHE MOJIEKYNIbl MeTaHa M [ADPYrHX AJIKAHOR. ['oMonoruyeckuit psang u
H3oMepus napapunos. HopmamsHoe u PasBETBIICHHOE CTPOEHHE YIJIEpPOIHOIN
uenu. Homenknarypa ankamos u aKUIBHBIX 3aMecTuTenell. Musnyeckue
CBOHCTBA aJKaHOB. AJIKAHEI B IIPUpOJIE.

XHMHYeCKHe CBOHCTBA AJKAHOR. Peaknun SR-Tuna: rajJlorcHUPOBaHHE
(paboter H.H, CemenoBa), HuTpoBanme mo KonoBanosy. Mexanusm peakiuu
XJIOPMPOBaHUA alIKaHOB. Peakiuu ACTHIPUPOBAHHS, IOPEHHUS, KaTAIMTUYECKOro
OKHMC/ICHUS aKaHOB. KpekuHr ankauos, Pa3JIMIHbBIE BH/IbI KPEKMHTa, IPHMEHEeH e
B IIPOMBIIIEHHOCTH. ITUpONH3 U kKOHBepCHs METaHa, U30MepU3allis aIKaHOB.

Ilpumenenne u cnocoGer nonyqenus ankanos. OGnactu npumeHeHHs
ankaHoB. [IpoMbllUIeHHBIE  CcrOCOGE MIOy4CHUS  AJIKAHOB: TIOJNlyYeHHE U3
TMPUPOHEIX MCTOYHHKOB, KPEKMHI TapapuHOB, MIOJIy4YeHHE CHHTETHYECKOTI'O
OensuHa, rasuduxanms YITIs, THIPHPOBaHHE ankaHoB. JlaGopaTopHble croco6sr
[IoIy"eHHS anKaHOB: cuHTe3 Bropra, A€KapOOKCHIIMPOBAHKE, THAPOIIN3 KapOuna
AIIFOMUHUS.

HMukaoankaunw. IoMonoruyeckuii PAL 1 HOMEHKJIATypa LIMKJIOAIKAHOB, HX
obwas dopmyna. IToustue o HAIIPSIKCHUM 1UKIa. M3oMepus mukiIoankaHoB:
MEXKjaccoBas,  yIjepolHOro  CKeJeTa, reomerpuyeckas. Ilonyuyenue wu
(u3MYeckre CBOMCTBA LMKIOANKAHOB, XHUMHYECKHE CBOMCTBA LMKIOAIKAHOB,
Cneuuduka cBoiCTB HUKIIOAJIKAHOB C MAaJIbIM pasMepoM wnukia. Peaxkuuun
TIPHUCOE/IHHEHHS U paIuKaJIbHOIO 3aMelleHH .

JleMoHcTpannu

Mognemn monekyn wmerana, AAPYTUX aNKaHOB, pPasIMYHBIX KOH(OpPMALHii
LuKIIorexkcana. Pactsopenne napaduua B Gensune u HCTIapeHHe pacTBOPHTENS W3
cMecu. Tlnaenenwe napaduma u ero orHowmenue K BoZie (pacTBOPHMOCTS,
IUIOTHOCTB, cMauuBaHue). Pasnenenwe cmecu OeH3uH—BoOma ¢ IOMOIILIBIO

ACIUTEIBHOM BOPOHKH. ["opeHue MeTaHa, NponaH-0yTaHOBOW cMecH, napaduna B
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YCIIOBUAX U30BITKA H HEAOCTATKa Kucioposa. B3peiB cmecu merana ¢ BO3JJYXOM H
XJopoM. BoccranoBiierue OKCHZIOB TSXKEJBIX METaJIJIOB napaduHoM. OTHOmEeHHe
[HKIOreKcana Kk OpOMHOM Bozie u PacTBOpY MepMaHraHara Kanus.

JlaGopaTopHublii onbit

Hsrotonenne  moneneii MOJIEKY]l ~ aJlKaHOB M  raJIOreHaJKaHoB,
Usrorosnenue napapuHUPOBAHHOM GyMaru, HeIbITaHe €€ CBOMCTB: OTHOLIEHHS K
BOAC U Xupam. OOHapykeunue BOZBI, CaXH, YIJICKHCIOrO rasza B MpoayKTax
FOpeHust  cBeud. O3HakoMileHHe co CBOWCTBAMM  TBEpIBIX napaduHoOB:
ILIABJICHHEM, DAaCTBOPDMMOCTBIO B BOje w OpPraHHYeCKHX pacTBOPHTENSX,
XUMHYECKOH WHEPTHOCTBIO (OTCyTCTBHEM B3auMoOmeiicTBHS ¢ OpoMHO# BOAO,
PaCTBOpaMH NI€pMaHraHaTa Kalus, ’HAPOKCHaa HaTPHs U CEPHOH KHCIIOTHI).

IlpakTH4eckoe 3ansitme No2 «IlonyyeHne ™erana wu U3y4Y€HUEe ero
CBOHCTB» (FOpPEHMS, OTHOIICHHS K GpoMHON Bome u PacTBOpy IepmMaHraHara

KaJus).

1.3. OTuneHoBbIC H AHEHOBDIE YIJ1€BOAOPOaABI

Fomonornueckuii psix  ankenos. ONeKTpoHHOE U NPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYIIBI STHIICHA U aKeHOB. [ OMOIOrHYeCcKuii pan 1 obmmas dhopmyna
alKeHOB. M3omepus sTuneHoBbIx YTTIE€BONIOPO/IOB: MEXKKIIaCCOBasi, YIIIEPOIHOrO
CKeJleTa,  IONOXKCHMS  KpPaTHOH  CBsi3y, reomerpuyeckas. OcobeHHOCTH
HOMCHKIIATypbl STHJICHOBBIX YIJIEBOJOPONOB, HA3BAHHS BaXHEHIIUX PaguKaIOB.
DusnuecKHe CBONCTBA AJIKEHOB,

XHMHYeCKHe CBOICTBa aJIKeHOB. OneKTpoUIBHbII XapakTep peakiui,
CIIOHHOCTB K peakUHAM MPHUCOeIMHEHH S, OKHCIIeHHS, nonumepusanuu. ITpasuio
MapxoBHuKOBa U ero 3JIEKTPOHHOE 000CHOBaHME. Peakiuu raJIOreHUPOBaHHUS,
THApOrallOreHNPOBAKKS, IMAPATALMH, THAPHPOBAHMS. Mexanusm AE-peakumit.
[lonsTie o peakumsx fomiMepusanuy. I'openne ankeHos. Peakuuu oxkucienms s
MATKHX H )KECTKHX ycioBusiX. Peakius Baruepa u ee 3navenne s OOHapyxeHus

HEIPENETBHBIX YIIIEBOOPOIOB, MOTYYeHHUS ITHKOJEIL.
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Ipumenenne u cnocobbi noJgy4eHus: alikeHoB. Hcrons3oBanme BEICOKOIH
PCAKIMOHHOM  CHOCOOHOCTH  afKeHOB B XUMHYECKOW  MPOMEBIILIEHHOCTH.
[lpumenenne stunena wu lponuieHa. [IpomelinieHHbIe cOCOGE TIOTyYeHus
allkeHOB. Peakiuu ACTUJIDUPOBAHHSA W KPEKUHTa aJIKEeHOB. Jlaboparoprsie
CIOCOGBI IOJTyYEHHUS aTKEHOB.

Ankanuenst. [Toustue u KnaccubuKauus JUEHOBBIX YIJIEBOAOPOIOB IO
B3aUMHOMY pacCHOJIOKEHHIO KpaTHBIX CBS3ell B Monekyse. QOcobeHHOCTH
SJIEKTPOHHOT'O U MPOCTPAHCTBEHHOTO CTPOCHHS CONPsKeHHBIX AUeHOB. [ToHsTHE O
T-3JIEKTPOHHOH  CHCTeMe. Homenknarypa  guenospix YTJIEBOIOPO/IOB.
OcoGeHHOCTH XHUMMYeCKHX CBOJCTE COIIPSKEHHBIX JIMEHOB KaK CJEJCTBHE HX
JICKTPOHHOrO cTpoeHus. Peakuun 1,4-npucoennnenns. [Tonumepusanus nueHos.
CriocoGbl  mony4YeHHst MHEHOBBIX yriesonoponos: paborel C. B. JleGenesa,
JAETUAPUPOBAaHUE AJIKAHOB.

OcHoBHbIE MOHATHS XHUMHH BBLICOKOMOJIEKYISIPHBIX COelHHeHHii (Ha
pMMepe  MPOAYKTOB  NMOJHMMEPH3aUHH  AJIKEHOB, AJIKANHEHOB M HX
FaJoreHnpou3sBoanbIX). MoHomep, monumep, peakius MOJIMMEPU3ALINH, CTENeHb
[TOJTMMCPHU3ALUU, CTPYKTYPHOE 3BEHO. THIIEI NNONMUMEpPHBIX Lenei: NuHelHbIe,
Pa3BETBIICHHEIC, cluMThIe. TIoHsTHE O cTepeoperynapHbIx nonumepax. ITonumeper
TCPMOTUIACTUYHBIC W TepMOpeakTHBHbIe. IlpejcTaBieHHe omiacTMaccax w
dnactoMepax. IlomMaTHIEH BBICOKOrO M HH3KOrO JABIICHUS, €r0 CBOMICTBau
npumenenue. Karanuzaropsr Liurnepa—Harra. [Tomunponuen, ero npumenenue
ucBo¥cTBa. ["amorenconep:xariue TIOJIHMEDBL:  Te(JIOH,  MOJTHBHHUIXIOPHI.
Kay4yku HaTypa.nf,Hblﬁ M cuHTeTHYeckre. Comnosinmepsl (6yTamueHcTUPONBHBI
Kaydyk). Bynkanusanus kaydyka, pesuHa u 560HUT.

JeMmoHcTpanun

Mopnenu monekyn CTPYKTYPHBIX H NIPOCTPAHCTBEHHbIX H30MEPOB ANKEHOB 1
alkanueHoB. Komnekuus «Kayyyk u pesunay. Henomumepusanus  kayuyxa.
Crymenune mieyrnoro coka Kay1yKOHOCOB (MOJI09ast, 0/lyBAHYUKOB, ¢buxyca).

JlaGopaTopubie onbITh
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Obnapyxenue HEIIPpeACIbHBIX COCAMHEHUN B KepocuHe, Ckunuaape.
Osnakomiienue ¢ oOpasiiamMu monusTHIEHa N lonunponunena. Pacnos3Hasanye
00pa3loB alKaHOB U AKeHOB,

IpakTHyeckoe 3ausTHE No3 «ITonyyenwe u cBoiicTBa sTUNCHAY,

[Tonyyenue stunena ACTHApaTalMel 3THI0BOrO CHpTA. Bsaumopeiicreue
3TUsIeHa ¢ OPOMHOH BooI, PACTBOPOM IeépMaHraHara Kaius. CpaBHenue miamenu
STHJICHA C IUIAMEHEM TMpeesbHbIX YIJIEBOAOPOIOB (MeTaHa,nponaH-GyTaHOBoﬁ
CMECH).

1.4. AueruneHoBbie YIJ1€BOAOPOALI

Fomonornyecknii psax ankunos. DneKkTpoHHOEe W IIPOCTPAaHCTBEHHOE
CTPOCHHE aneTnieHan Jpyrux alkuHoB. [oMonoruyeckuii psn u obwas popmyia
AIKMHOB.  HOMEHKIaTypa  aneTweHoBEIX YTJIeBOIOposoB.  M3omepus
MEXKJIACCOBas, yriepoaHOro CKeJleTa, MON0KeHHs KpPaTHOM CBSI3H.

Xumnyeckue cBoiicrea u fipuMenenne aakuHoB. OcoGeHHoCTH peakimit
IPUCOCIIMHEHUSIIO TPONHOM YTIICPOA-YIIIEpOAHON CBS3H. PeakuusKyyeposa.
[IpaBuno MapkoBHukoBa MPUMEHNTENBHO K aleTuneHaM. [ToIBHXHOCTE aToma
BOJOpoaa (KUCJIOTHBIE CBOICTBA anKUHOB). OKHCIIEHHE aIKHUHOB. Peakuus
3enunckoro. [TpuMeHeHUe aleTHIEHOBRIX yriesonoponos. [TonuBuaunanerar.

Ilonyyenne anxuuoB. [Tony4yenne anerunena TUPOJIM30M METaHa W
KapOUIHBIM METOIOM.

JlemoncTpanun

Mopnenn Monekyns auetunena u Apyrux ankuHos.[lonyyenue auerunena usz
KapOuJa KaabLUus, 03HAKOMJIEHHEe ¢ bH3MIECKMMHM ¥ XUMHYECKHMH CBOMCTBAMM
AllCTHJICHA: PAaCTBOPUMOCTBIO B BOZE, IOpEHHeEM, B3aHMOJICHCTBUEM C GPOMHOI
BOJIOH, paCTBOPOM IepMaHraHaTa Kauus, cossimu Meau (T) u cepe6pa.

JlaGopaTopHblii onbiT

H3I"0TOBHCHH6 Mozenen MOJIEKY 1 AJIKHHOB, UX H30MEpPOB.

1.5. ApomaTnueckue Yr1€Boa0poabI
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I'omosoruuecknii P51 apeHoB. beH3zon kak npexncraButens apEeHOB.
Passurne npencrasienuii o CTpoeHuH OeHsona. CoBpeMeHHbIe MpenCTaBIeHNS of
SJICKTPOHHOM M NPOCTPAaHCTBEHHOM CTpoeHHM  Genszona.  OGpa3oBaHHe
apoOMaTU4eCKON  T-CHCTEMEL. I'omonorubenzona, wux HOMEHKIaTypa, obLas
(hopmya. Homenknatypa ans gusamemennpix NPOU3BONHBIX GeH3oma: opTo-,
METa-, mapa-pacrnonoxenue 3amectureneit. Gusnueckue CBOMCTBA apeHOB.

XHMHYeCKHe CBOMHCTBa ApPEHOB. ITpumepsnr peakuuii
3ne1c1poq)ﬂﬂbﬂoro3aMemeHHﬁ:raﬂoreHHpOBaHHH, ATKMIIMPOBaHUS (KaTalH3aTOpbI
Opunens—Kpadrea), HUTPOBaHMs, Cynb)UpPOBaHHs. Peakiuu TMJIDUPOBAHUS U
TMPHCOCMHCHNU XJI0pa K 6eH3011y. OCOGEHHOCTH XUMMYECKIUX CBONCTR TrOMOJIOTOB
Oensona. B3auMHoe BiHAHWEe aToMOB Ha [IPUMEPE  TOMOJIOTOB  apeHOB.
Opwuenranus B peakumsix AIIEKTPODHUIBHOIO 3aMeleHHS. OpuenranTsil u 11 popa.

Ilpumenenne nojytieHne  apedoB. [lpuponaHble  MCTOYHMKH
dPOMATHIECKUX  YIIICBOAOPONOB. ApPOMATH3alHs ANTKAHOB K [IMKJIOAJIKAHOB.,
AnKunupoBaHue GeH30a.

HdemoHcTpanun

IlapocrepxueBble u  o6beMHBIE Mozenu MOJICKys1 O€eH30jla U ero
romoinoros.Pasnenenue cMecu 6eH301—Boxa ¢ MOMOMIBIO AeTHTEILHOMN BOPOHKH.
PactBopstomass  cnoco6HocTs  Gensona (3KCTpakuMss  OpraHWYeckux u
HEOPraHN4YeCKUX BeLIECTB OEH30JI0M U3 BOIHOIO pacTBopa ioja, KpacuTeseii;
pacTBopeHue B GeH30Jle BEWIeCTB, TPYAHOPACTBOPUMEBIX B BOJE (cepel, GeH30IHOI
KACI0ThI). ['openne Genzoma. OTHOWIEHHe GeHzona k 6pomHoii Boze, pactBopy
fI€pMaHraHata Kanus. ITormyyenune HuTpoGeH30ma. O3HAKOMIICHHE C pusHIecKuMu
CBOHCTBAMM apOMATHYECKUX YIJIEBOJOPOIOB C HCITIOJIB30BaHHEM PaCTBOPUTEIS
«ConbBeHT». H3roTOBNEHHE M HCHOIB30OBAHME npocreliero mnpubopa s
Xpomarorpaduu. IlonydyeHue Gensona A€KapOOKCUIIMPOBAHHEM GeH30MHHOI
KucoTel. [lonydenne u paccrioenune SMynbCUH OeH3ona ¢ Boaoit. OTHOLIeHHe

Genszomna Kk OpoMHOIi Boje U pacTBOpy NepMaHraHara Kajus.

1.6. llpupoansie neTounnku yIJieBOAOPOa0OB
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He¢res. Haxoxnenue B pupoxe, coctaB H (usuyeckue cpoiicTea He(dTH.
TormuBHO - 3HepreTHueckoe 3mayenue Hedtu. [Tpombimiennas nepepaboTka
HedTH. Pextudnkauusuedrn, ocrosubie bpakimu  ee pasneneHus, ux
UCTIOTIb30BaHKe.  Bropuynas nepepaboTkaneTenpoayKTos. Pextnduxars
MasyTa NPH YMEHBIIEHHOM JaBlIeHUH. KpekuHr HedTenpoaykToB. Paznuunsie
BUJIbl KpEKHHIa, paboTel B. I'.Illyxos.a. M3omepuzanus ankaunos. AnxunupoBanue
HCIIPEACTBHBIX  YII€BOAOPOAOB.  Pudopmunr HepTenponykToB. KauecTBo
aBTOMOOMIIBHOTO TOILINBA. OKTAHOBOE YHCIIO.

[Ipupoanelii u nonyrHeIii HeTsiHOH raser. CpaBHeHMe cocTasa
MPUPOZTHOTO U MOMYTHOIOra30B, UX MPAKTHYECKOE HCIIOTb30BAHIe.

Kamennsrit yroas. Ocuosuple HalpaBJIEHUST UCMIOJIB30BAHHS KaMEHHOTO
yrasi. KokcoBaHHe KaMeHHOT0 yriis, BaxHe e MPOIYKTHI 3TOr0 Mpolecca: KOKC,
KaMCHHOYrOJIbHasi CMOJIa, HAaJCMOJIbHAs BOJA. Coenunenus, BeIIensemsie u3
KaMCHHOYTOJIbHOH CcMOmNbl. TTpOayKTEI, monyyaemble wu3 HAJICMOJIBHON BOJEI.
OKOJIOTHYECKHE AaCIIEKThI HOOBIMH, TIepepaGOTKH H HCMOIb30BAHHS TOPIOYUX
HCKOITaeMBIX.

JemoHcTpanun

Komnekuus  «Ilpupoansle  McToYHHKH yriaesonopoaos».CpaBHeHMe
NPOLIECCOB ropeHus HedTH U NpUpoaHOro rasa. O6pazoBaHme He(TAHON IUIEHKHU
Ha MNOBEPXHOCTH BOJbL. Katanutuaeckuii kpekunr napaduna (W1 KepocuHa).

JlabopaTopHbie onbIThI

Onpenenenne Hamuuus HempegenbHBIX YII€BOAOPOJOB B OeH3UMHE WU
KEpOCHHE. PacTBOPHMOCTH pa3IMYHBIX HeprenpoaykToB (GeH3uHa, KEpOCHHa,

AAM3EIILHOTO TOTIIMBA, Ba3e/luHa, napadyHa) Apyr B Apyre.

1.7. 'napokcuabHbIe coeqnHeHNs
Crpoenne n kinaccudpukanus cnupToB. Kiaccuduxanus cnupTos mo THITY
YIICBOZIOPOZHOTO - pajvKaia, YHCIy THAPOKCHMBHBIX TIPYNN M THIIy aToma
YIIEPONa,  CBA3AHHOrO € THAPOKCHIBHOM  IpYMIOi. ONeKTpOHHOE |

MPOCTPAaHCTBEHHOE CTPOCHHE TMAPOKCHIBHOW TIpymbl. Biusuue CTPOEHHUSA
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CIIUPTOB Ha UX (PU3MYECKHE CBOCTRA. Mexwmonekynspuas BOJIOPOZAHAS CBSA3b.
["'omMonoruyeckwuii PAA  NpPENeNbHBIX OIHOATOMHEIX cnuproB. Msomepus wu
HOMEHKJIaTypa aJKaHOJIOB, X 0011as (opmyiia.

XumMuyeckue  cpoiicTa AJTKaHOIOB.  PeakllMOHHAas  CHOCOGHOCTE
MPCAICTILHEIX OHOATOMHBIX CHpTOB. CpaBHEHHE KUCJIOTHO-OCHOBHEIX CBOMCTB
OPraHUYecKUX U HEeOPraHHYeCKHuX COCAMHEHHUH, Ccoaep KalIuX OH-rpynny:
KHCIIOT, OCHOBaHHH, aM(OTEPHBIX coeaUHEeHHi (Bomel, crmproOB). Peakuun,
NOATBEPXKNAIOIIHE  KHUCIOTHBIE CBOHCTBA CIHUPTOB. Peakuwn 3amerneHus
THIPOKCUIIBHOH TPYIITEL MesxmonexynspHas ACTUIpATalMs CIMPTOB, YCIOBHUS
00pa3oBaHHUs  MPOCTHIX 3hupoB.  CroxHble 3(QUpEl  HeopraHwyeckmx wu
OPTaHHYECKHX KHCIIOT, PeaKiuh 3TepHDUKAIHH, Oxucrnenre um okucnmTenbHOE
AETHAPHPOBaHHE CIIUPTOB.

Crioco6b1 nostyyenus cnupToB. 'maponus ramorenankanos. Iunparanus
AJIKCHOB, yCIIOBHUS ee MpoBeieHHs. BoccTanoBe e KapOOHMIIBHBIX COSIHHEHHIA,

OtaenbHble npencrasurenn AJIKAHO/I0B. MeTaHomn, ero mpomsimenHoe
MONyHCHHEe WNPUMEHEHHWE B IMPOMBILLIEHHOCTH, Buonoruueckoe peiicTeie
MeTaHona.  Creuuduyeckne  croco6s IOTy9E€HHUA  ITHIIOBOTO  CIIHpTA.
®usMosnoruyeckoe neiicTBHe STaHONA,

MuoroatomHbie cnupThL. W3omepus u HOMEHKJIaTypa npeicTaBuTeel
ABYX- M TPEXaTOMHBIXCIIHPTOB. (OcoGeHHOCTH XUMHUYECKHX  CBOMCTB
MHOTOATOMHBIX ~ CIIUPTOB, MX KAYECTBEHHOE obHapyxenue. OTaenbHbIe
TMPCACTABUTENM:  STHICHIMKONb, [IMIEPHH, CHOCOGH  HX HOJIyYeHHs,
NPaKTUYECKOe ITPUMEHEHHE.,

DenoJ. DIIeKTPOHHOE M TIPOCTPaHCTBEHHOE CTpoeHHe (eHoNa. Biaumuoe
BIMAHHE  apOMAaTHYECKOrOo KOJMbUA M THAPOKCHIBHOMN rpynnel. XuUMHYECKHe
CBOHCTBA (heHONAa Kak (yHKUMSA ero XHMHIECKOro CTpoeHus. Bpomupopanue
¢enona (kayecTBeHnas PeaKUus), HUTpoBaHHUe (MUKPUHOBAs KHCJIOTa, ee CBOMCTBA
W npumeHenue). OGpaszoBaHmue OKDAaIlICHHBIX KOMILIEKCOB ¢ HOHOM Fe3+,
[Ipumenenwue derona. Ionmyyenue perona B npomeimnenHocTy,

HdemoHcTpanun
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Mopenu Monekyn crmpror u denonor.Pactropumocts 5 BOZE aJIKaHOJIOB,
STUIICHTIINKONISA, TIULEpHHa, (enona.CpaBuenue CKOPOCTH  B3aMMOAEHCTBHS
HaTpusi C 3TaHOJIOM, IIPONAHOIOM-2, 2-mMeTun-nponanonom-2, TIIALEPUHOM.
Ionyyenne Gpomatana u3 sranona. BeitecHenue ¢denona uz (beHoNATa HaTpHs
YFOJIBHOM KMCIOTOH. Peakius denona ¢ dbopmanszernmom. KagecrBennsie
Peakn¥u Ha eHon. 3aBHCHUMOCTH pacTBoOpuMocTH ¢eHona B Bome oOT
Temnepatypsl. Bsaumoneiicteue denona c pacTBoOpoM 1wienoyu. Pacnosnasanue
PacTBOPOB (eHONSATA HATpHS W kapbonata Hatpus (GapGoTask BBIJIBIXaeMOI0

BO3JyXa WM NENCTBHUE CHIIBHOM KHCIIOTEI). PacnosnaBanme BOOHBIX PacTBOPOB

(benona u raunepuua.

JlaGopaTopubie onpIThI

Pextudukaums cmecn STaHol—Boga. OOHapy»xeHHe BOIbl B a3e0TPOITHOMH
CMECH BOJIBI M 3THJIOBOTO CIIMPTA.

IlpakTHyeckoe 3ausaTue Nod «XUMUYeCKHe CBOHCTBa CIIUPTOBY.

Wsyuenue pacropumoctn crmproB B Boje.OKUCIEHHE  COHPTOB
Pa3sIUYHOrO  CTPOEHMS  XPOMOBOIL cMechio. [Tonyyenne mustunosoro 3upa.

[Tonyuenue rIMiepara Meu.

1.8. Anbaeruabl 1 KeTOHBI

Fomosioruyeckue  psapr AJIBAErHAOB M  KeTOHOB. [loHaTHE O
KapOOHHUIIBHBIX COEIHMHEHUSX. DNEeKTPOHHOe CTPOEHHE KapOOHHJIBHOM TIpYIIIbL
Hzomepuss u HOMCHKJIaTypa albJerMI0B M KeTOHOB. (Du3nueckume CBOMCTRA
KapOOHMIIBHBIX COeTUHEHMI.

XHMHYECKHEe CBOlcTBA AJTBAErHI0B H  KeTOHOB. Peakiuonnas
CIOCOOHOCTh KapOOHMJIBHBIX COEIHHEHHUIA. Peakiuu oxucnenus aJIbIeTUJIOB,
KQ9ECTBCHHBIE PEAKLMH Ha alIbIAETHIHYIO rpynmy. Peakuuu NmonMKoHIeHCcAUuu:
o0pasoBaHue (eHONT0DOPMATBACTHIHEIX CMOLL.

Ilpumenenne u noayuenue KapOOHHJIBLHBIX COeXHHEeHHI. ITpumenenne
AJIBCTU/IOB HKETOHOB B OBITY M IPOMBIILIEHHOCTH. ANbIeruaisl U KEeTOHBI B

npupone (3gupHeie Macra, (epomonsr). TTonydenue KapOOHWIIBHBIX COeNUHEHHI
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OKHCJICHHEM  CITMPTOB, THApaTalyeit @IKWHOB, OKHCIICHHEM  yIIIeBOZOPOJOB.
OrtnensHble npencrasureny JIbACTHIIOB U KETOHOB, crieuubHYecKhe Cocods! ux
IIOJTyYE€HHS U CBOMCTBA.

demoncrpanun

[apocrepikueBbie #  06BeMHBE MOZENH  MOJIeKyn anbaersaoB u
ketoHoB.ITonyyenne ykcycuoro AIBNIETHNA, OKHCIICHME 5TAHONA XPOMOBOL
cmechro. KavecTBenusle peaknuy na albIICTUIIHYIO TPYIITY.

JlaGopaTopubie onbiTe
Okucnenne sraHona B sraman PaCKaJ€eHHOH MEIHOW TPOBOIOKOI.

[Toyuenue enonodopmansreruanoro fonuMepa.  PacriosnaBanue pactsopa

alleToHa U (hopManmHa.
IIpakTHyeckoe 3ansTHe No5 «XHMMHYECKHEe CBOICTBA aNbJIEruI0BY.
N3yyenue BOCCTAHOBUTENBHBIX  CBOMHCTB anbACTHNIOB:  peaKIHsa
«CepeOpSHOrO 3epKaay,BOCCTAHOBICHHE rujipokcuaa meau (II).Bzaumoneiicteue

(bopmansaeruza c FHPOCYIbGUTOM HATpHS.

1.9. Kap6onoBble kHCa0TBI 1 HX NPOH3BOIHbIE

I'omonoruveckuii  psin MPEACILHBIX  OTHOOCHOBHBIX KapGOHOBBIX
KHCIOT. [IoHATHE OKApGOHOBBIXKHCIOTAX U 1X K1accudukanus. DIeKTpOHHOE
TPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHILHOM rpynnel. I'omonoruyeckuii psn
IIPCACTIBEHBIX OHOOCHOBHBIX KapOOHOBEIX KHCIIOT, HX HOMEHKJIaTypa U U30MepHs.
Mesxmonekynsapreie BONOPOZHBIE CBA3M KapOOKCHIIBHBIX IPYII, WX BIHUSHHE Ha
¢usmyeckue cpoiicrra KapOOHOBBIX KHUCJIOT.

Xumuyeckue CBOHCTBA KapOOHOBBIX KHCJIOT. Peaxuuuy,
WUIIOCTPUPYIOIHE KUCIOTHBIECBOMCTBA M HMX CPaBHEHHE CO CBOMCTBAMH
HEOpPraHU4ecKuX  KucmorT. OGpa3oBanmue DYHKUMOHANBHBIX  [POM3BOJHEIX
KapOOHOBBIX KHCIOT. Peakiuu STEePUDHKALNN. AHTHAPHIBI KapOOHOBBIX KHCIIOT,
UX IIOJyYeHHUE U PUMEHEHHE,

Cnoco6bl oy4eHHusi KapOOHOBBIX KHEI0T. OTAeIbHBIE NpeACTABHTEIH

H HX 3HaYeHHe. Oﬁume CIIOCOOBI IMOJIYUCHHS: OKHCJIEHHE AJIKaHOB, AaJIKEHOB,
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MIEPBHYHBIX  CIIUPTOB,aJIbACTHIOB. Baxnelimue IIPENICTaBUTENH  Kap6OHOBEIX
KHUCJIOT, HX OHooruyeckas polib,CrieliubuYecKre crocob: TIONTyYeHHsI, CBOHCTBa
U TIPUMEHEHHEe MypaBbHHOWN, YKCYCHOM,TaTbMUTHHOBOH 1 CT€apHHOBO;
aKpUJIOBOH U METaKpUJIOBOM; OJIEUHOBOIA, JTMHOJIEBOHHMIIHHOJIEHOBOI; I1aBeJIeBOi;
O€H30IHOI KHCTIOT.,

Cnoxuele 3¢upr. Ctpoenne u HOMEHKIIATYpa  CIOXHBIX 3(upOB,
MEXKJ1accoBass M3oMepHs ¢ KapOOHOBBIMU KHCJIOTaMH. Criocob6sr nonyyenus
CITOXKHBIX 3(upoB. OGpaTMocTs PCAKLHH STepH(HUKaui U pakTopsl, BIHSIOLIHE
Ha  CMCIIEHHE  paBHOBecHs. OO6pasoBanve  cnoxmbIx NOIU3(pUPOB.
HOHHBTHJIeHTepe(bTaﬂaT. JlaBcan kak npexncrasmTens CHHTCTUYECKHX BOJIOKOH.
XuMH4eckue cBOHCTBA U NPUMEHEHHUE CIIOKHBIX 3(UPOB.

Kupbl. XKupsr kak croxhse 3hupEl rIMUepHHa. Kap6onossie kucnorsr,
BXOZAIIHE BCOCTAB JXUPOB. 3aBHCHMOCTE KOHCHCTEHLIMH JXHPOB OT WX COCTABA.
XuMHYecKHe  CBOMCTBa KMPOB:  T'MIPOJIM3,  OMBLICHHE, TUJIPUPOBAHUE.
buosnormaeckas pois ’KHPOB, X UCTIOIb30BaHHUE B OBITY U IPOMBIIIICHHOCTH.

Conm  kapGonoBwix KkucioT. Mema.  Crnoco6er TIOTyYEHUST  COJIei:
B3aUMO/ICHICTBHEe KapGOHOBBIX KUCJIOT ¢ METajllaMi, OCHOBHBIMH OKCH/aMH,
OCHOBAHHAMH, COJSMH; WIETOYHOM THMIAPONH3 CIONKHBIX 3¢upoB. XuMHyeckue
CBOMCTBA COJIell KapOOHOBBIX KHUCIIOT: THIIPOTIN3, peaklUH HOHHOro o6MeHa.
Mbsina, cymmocts morowmero jeifcTsus. OtTHoleHne MBIma K KecTKOI BOZE.
CunTeTHYeckne Moromme cpeacrtea — CMC (nereprentsi), ux IIpeuMyIIecTBa U
HEJOCTAaTKH.

demoHcTpanun

3HAKOMCTBO ¢  (U3HYECKUMH CBOHCTBAMM  Ba)KHeHIIMX KapOOHOBEIX
KAcnor.Bosronka GeH30HHON KHCIOTEL OtHoluenne pasmHyEbIX KapOOHOBBIX
Kucnor k Boxe. CpaBHeHue pH BogHbIX PacTBOPOB YKCYCHOM M COJNISTHOH KHCIOT
OTMHAKOBOMW MOJISIPHOCTH. [Tonyyenne npusitHO [TAXHYIIEro CI0XHOro sdupa.
OrHouenne ciuBouHoOTrO, MTO/ICOJIHEYHOr0, MAlIMHHOIO Macel M Maprapuha K
6poMHOIi Bosie u PacTBOpY nepMaHraHarTa Kajus.

JlaGopaTopHbie onbIThI
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Bsaumoneiicteue PacTBOpa YKCYCHOM KMCIOTBI ¢ MArHHEM, OKCHIOM LIMHKa,
Tanpokcunom xenesa (III), pactBopom KapOoHaTa kanus u cTeapara Kausl.
Osnakomnenue ¢ o6pa3uamm CIoKHBIX 3QupoB. OTHOIIEHHE CIOKHEIX 3¢upos k
BOAC ¥ OpraHdu4ecKkuMm BelnecTBaM. Brlenenue ’KMPHOTO IISITHA C MOMOIILIO
CII0XKHOrO 3¢upa. PactBopumocts ’KHPOB B BOJI€ U OPraHMYECKUX PaCTBOPHTEIAX.
CpaBHeHuHe Moromux cBoficts Xo3siicTBeHHOro MbLTa H CMC B )KeCTKOM BOJIE.

[IpakTH4eckoe 3ausTHE NoG «XHMHYeCKHE CBOICTBA KapOOHOBBIX KHCIIOT
A KUPOB».PacTBOpuMOCTS  pasnuumbix KapOOHOBBIX ~ KHCIOT B  Boge.
Bsaumoneiictere ykcycHolkuea0TE C MeTainamu. [lomyyenune wuzoammIoBOrO

3bupa  yKCYCHONKUCIOTEL CpaBHenne CTCTICHUHEHACKILUEHHOCTHTBEPIOTO U

KHUJIKOTO JKUPOB. OMBINTeHue xupa.
IIpakTnyeckoe 3ausitue No7 «Ilonyuenue mpina u U3YUY€HHE €r0 CBONCTBY.
[lonyyenne Mbula wm M3YHdEHHE ero  CBOHCTB: NeHOo6pa3oBaHus,

peaKuH}‘iHOHﬁorooﬁMeHa,muponHaa, BBIZIC/ICHUS CBOOOIHBIX KUPHBIXKHUCIIOT.

1.10. YraeBoaw:

ITonsatne 06 yraeBoaax. Knaccudukanus yriesomnos. Moso-, mu- u
MOMMCAXapUNBL, [IPEACTABUTENH KaX 10! IPYIIIBI yIiIeBO0B. Bronormueckas poib
YIIEBOZI0B, HX 3Ha4Y€HHE B KM3HU YeJIOBEKA U 0OIIECTRA.

Monocaxapuasl. CTpoenne u ontuueckas H30MepUs MOHOCaxapuaoB. Ux
KJTaCCH(UKALMS IO YKCITy aTOMOB YIIEPOZA U TpUpOJe KapOOHUIBHON IpyIIILI.
®opmynel Dumiepa u Xeyopca s u3obpaskeHus MOJIEKYJT MOHOCaxapHJOB.
OtHeceHue MOHOCaxapua0B K D- u L-psaagy. Baxueiimue NPEeJICTaBUTEIH MOHO3.
['moko3a, crpoenne ee MOJIEKYJIbl U (U3HYECKHE CBOMCTRA. Tayromepus.
XUMUYECKHEe  CBOMCTBA  IVIIOKO3LI: PEAKIMH 1O  anbAerMiHOW  rpymme
(«cepebpsiHOro  3epkana», oKHCIeHHe 430THOH  KHCIOTOH, TMApHpOBaHKe).
Peakunn rimokossl kak MHOroatomMHoro CIIUpPTa: B3aUMOAEHCTBHE TIIOKO3BI C
rufipokcuziom menu (II) npu komuaTHOIM TeMIIepaType W HarpeBaHUH. Pa3nuunple
TUIIEl  OpOXeHHs  (CIMpTOBOe, MOJIOYHOKHCNIOE). [mroko3a B IIpHupoze.

EI/IOJ’IO]"H‘IGCK&H POJIb U NIPUMEHEHHE TJIFOKO3bI. (DPYKT(BEI KaK H30MEp ITIOKO3bI.
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CpaBHeHue ctpoenus MOJIEKYJIBI ¥ XMMHYECKHX CBOMCTB IIIOKO3LI H GpyKTO3BL
OpykTosa B mpHpome u ee Ouonoruyeckas poms. Ilenrtoss, Puboza u
A€30KCHpHOO03a Kak MpecTaBUTeN anplonenTo3. CTpoeHue MoneKy.

JAucaxapuabi. Crpoenne AucaxapunioB. Crnoco6 CoYNTeHEeHHS IHKIOB.
Boccranasnuparonme u HEBOCCTAaHABJIMBAIOIME CBOMCTRA JAHUCaXapHJIOB Kak
CCACTBHE COYNeHEHHS LuKkiaa. CTpoeHHe M XHMHYecKiHe CBOMCTBA Caxaposkl.
TexHonoruyeckue ocHOBBI MPOM3BOACTBa caxapo3bl. JIakTo3a M MaibTo3a Kak
H30MepbI Caxapo3bl.

Iosnucaxapuasr. O6mree CTPOeHHe Tonncaxapuaos. CTpoeHHe MOJeKyIIbI
Kpaxmalia,aMuino3a W amuionektH. ®OusHYeckme CBOHCTRA Kpaxmaina, ero
HaXOXJIeHHe B IpHpPoOJIe U OHoNOrnyecKkas poib. I'nmukoreH. Xumudeckue croiicTsa
Kpaxmana. CTpoeHue 3j1eMEHTapHOTO 3BeHa Le/UTt0JI03bl.  BiiusiHue cTpoenus
NOIMMEPHOH Lenu Ha QU3NYECKHE M XUMUYECKHe CBOMCTBA IIEJITFOJIO3EI.
lunpomns nemmonoser, o6pasosanme cnokHbX 3QUpOB C HEOPraHWYECKUMH 1
OPTaHMYeCKUMH KHcIoTaMu. [ToHsTHe 06 MCKYCCTBeHHBIX BOJIOKHAX: aleTaTHOM
lenKe, BuCKko3e. HaxoxneHwe B mpupone u GHomormueckas POJIb LIEJUTIOJIO3EL.

CpaBuenne cBOACTB Kpaxmaa U LesTIoN035L.

JlemoncTpauun

O6pasupl yrieBomoB U u3menuii us Hux.Ilomydenne caxapara kambius u
BBIIICTICHUE CaXapo3bl M3 pacTBOpa caxapaTa Kajiblus. B3auMonelcTBHe MIIOKO3LI
¢ QyKCHHCEpHHCTOMH KHCIOTON. OTHOIEHHE PacTBOPOB €axapo3bl U MaabTO3bI K
Cu(OH)2 npu narpesanun. O3nakoMacHue ¢ busnueckumu cBoiictBamu Kpaxmaia
W Oewmonossl. HalyxaHWe ULe/UIONO3BI M Kpaxmala B Boje. [Tonyuenue
TPUHHUTpATa UEILTI0103b1. Konekuust BookoH.

JlaGopaTopublie onbIThI

OsHakomIIeHHe ¢ GU3UUECKIMH CBOFCTBAME [TIOKO3E] (anTe4Has ymakoBka,
Tabnetkn).  Kucnorueil  ruaponmms caxaposbl. 3HAKOMCTBO ¢ 06pa3namu
noucaxapunos. OOHapyx)eHHe Kpaxmana ¢ [OMOLIBIO KAYeCTBeHHOM peaxkuuu B
Mezie, X1ebe, Horypre, Maprapune, MakapOHHBIX U3EIUAX, KpyTax.

IpakTH4eckoe 3ansTue No§ «XuMideckie CBOMCTBA YTJIEBOIOBY.
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Peaxius «cepedpsiHoro 3€pKana» IIIFOKO3BI, Baaumoneﬁcmne TTFOKO3bI
cruapoxennommenn (1) mpu Pa3/IMIHBIX TeMmriepaTypax./lefcTBHre aMMHAYHOro

pacTBopa okcuaa cepebpa mHa caxaposy.ObHapyxeHrHe 1aKTo3k] B Moloke.
JlelicTBre Hona Ha Kpaxmail.
1.11. AMuusl, AMHHOKHCIO0TBI, GeJiku
Knaccupukauus u H30MepHst amuHOB. [TonsTHE 06 amuuHax. [TepBuunsre,

BTOPHYHBIEM  TPETHYHBIE  aMHHEL. Knaccudukamus — amunos o  THmy

HOMEHKJIaTypa.

XHMHYecKkHe cBolicTBa AMHHOB. AMMHBI KaK OpraHuueckue OCHOBaHUs,
X CpaBHEHHE C aMMHakoM K APYTHMH HeOopraHUYeCKUMHY OCHOBAaHHSIMH.
CpaBHeHne xumugecknx CBOHCTB anuparuueckux u ApOMaTUYECKUX aMHUHOB,
O6pazoBanue amunos. AHUIIMHOBBIE Kpacutenu. IloustHe o cuHTeTHueckmx
BosokHax. [Tommamuer » MOTHaMUHBIE CHHTETHYECKHE BOJIOKHA.

Ilpumenenne u ojydende aMmunoB. [Tonyuenue amungop. Pa6oter H. H.
3uHUHA.

AMHHOKHCIOTHI. [ToHSTHE 0f aMUHOKHCIIOTaX, MX KIacCHOUKAIMs u
CTpoeHue.OnTryeckas HU30MEpHUS (-aMUHOKHUCIIOT. Homenknarypa amunokucior,
J{BolicTBEeHHOCTE KHCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIIOT €€ NPUYHHBIL.
bunonsipusie nonwL. Peakiun KoHneHcauuu. [lentuanas csiag, CunTreTHueckue
BOJIOKHA: KalpOH, SHAHT. Knaccudpukamus sonoxon. [Tonyuenne aMHUHOKHCIIOT, UX
[IpUMeneHne u Guonornyeckas GbyHKIHs.

beakn. Benku kax MPHPOAHBIC MOIHUMEPE. IlepBuynas, BTOpUYHAs,
TPETHYHAs WYeTBEepTHYHAS CTPYKTYpPbl O€JIKOB. Pubpuispusie u rIo0ysipHEIe
Oenkn. Xumuueckue CBOWCTBAa GeNKOB: FOpeHHE, neHaTyparus, THZIPOJIN3,
KauecTBeHHble (LBETHbIE) peakiuy. bronoruyeckue  dynkmm bemkoB, wux
3Ha4yeHue. benku xak kommoneyt v, ITpo6bnema6enkosoro FOJIONaHHsl U TIyTH
€€ pelIeHus.

AemoHcTpauun
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®usiyeckre CBOICTBA METHIAMHHA: arperaTHoe COCTOsIHME, LIBET, 3amax,
OTHOLICHHE K Boxe. ['openne MeTunamuHa. B3aumopeiicTBHe aHHIHHA K
METHIaMUHa C BOAOW M KuciaoramMd. OKpaluMBaHHe TKaHel aHWIMHOBBIMHU
kpacutensmMu.  OOHapyXeHHe  (QYHKUMOHAIBHBIX TIPYNN B MOJIEKYJIax
aMUHOKHCIOT. He#Tpanuzanus menouw aMHHOKMCIOTOIM. Hetirpanuzauus
KHCJIOTEI aMHHOKUCIIOTOH. PacTBOpeHue u ocaxeHue Genkos.

JIabopaTopHbie onbIThI

M3rorosieHne IIapoCTepKHEBBIX M OOBEMHBIX MoOJeeil H30MEPHBIX
aMuHOB. PacTBopeHune GelkoB B Bole M MX Koaryisuus. OGHapyx)eHHe Genka B
KYPUHOM SIHLI€ U MOJIOKE.

IIpakTuyeckoe 3ansTie Ne9 «CBoiicTBA AMHHOB U aMHHOKHCIIOTY.

O6pa3oBaHue conell aHHIHHA. bpomuposanneanununa.O6paszosanue coneii
ruiuHa. [lomyvyenue MenHoOM conu raunuHa.

Ilpaktuyeckoe 3ansTHe NelO «Jlenarypanus Genka. LlBeTHble peakiuu

OEeIKOBY.

1.12. A3zoTcopepxammue reTepouMKIHYECKHE COeIHHEHHS.
Hyxk/1IeHHOBBIE KHCJIOTBI

HyxiienHoBble KHCA0TBI. HyKNeHHOBBIE KHCIOTBI KAaK IPUPOJIHBIE
nonuMepsl. Hykneotunwsl, ux crpoenue, npumepsl. AT® u AJIP, ux
B3aMMOIIpEeBpalleHue U poJib 3Toro npouecca B npupoje. [Tonstue JJHK u PHK.
Crpoenune JIHK, ee nepBuuHas u BTOpHYHas CTPyKTypa. PaGorsr . Kpuka u 1.
Yorcona. KoMIUIEMEHTapHOCTh a30THCTBIX OCHOBaHmid. Pemnmkarmsa JIHK.
Ocobennoctu crpoennss PHK. Tunmst PHK u ux Guonorudyeckue (yHKIHH.
[Tonsatue o TpouuHom koze (komone). bruocunTes Genka B %UBOH KieTke. | eHHAas
MHKeHepusi 1 OrnotexHonorus. TpaHcreHHsle GOPMBI PACTEHHI U KUBOTHBIX.

JlemoHcTpanun

Mopenu MOJIEKY T BaKHEHILINX rerepoluKiIoB. Komnekuus
TETEPOLIMKIHIECKUX COeMHeHHH. [lelicTBUe pacTBOpa MUPHAVHA HA MHIMKATOP.

BsanmozeiicTBue NHMpUAMHA C COJSHOM KHCIOTOM. Momelns moutekynsl JJHK,
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AEMOHCTpalHs MPUHIKIA KOMIIEMEHTAPHOCTH a30THCTBIX OCHOBAHHI. OO0pasuel
IPOXYKTOB NWTAHUs U3 TPAHCTEHHBIX (OPM PACTEHMH M KHUBOTHBIX. JlexapcTBa u
HpEMApaTEl, H3TOTOBJICHHBIC METOAAMHU FEHHON HHXKEHEPUH U OHOTEXHOJIOTHH.
JlaGopaTopHuuiii onbiT
MsrotoBnenre OOGBEMHBIX M IIAPOCTEPXHEBBIX MOJeNel a30THCTHIX

FE€TEPOLHKIIOB.

1.13. BHO/IOrHYeCKH AKTHBHBIE COeAHHEHHS

@epmentnl. [ToHaTHe 0 epMeHTax Kak O GHONOrHYECKHX KaTajaM3aTopax
Oenkosoiinpupoasl. OcoGeHHOCTH CTPOGHHSI M CBOMCTB B CpaBHEHHH C
HCOpraHMH4ecKuMH Karanusatopamu. Knaccndukamms depmentoB. OcobeHHOCTH
CTPOEHHS H CBOHCTB ()EPMEHTOB: CEICKTUBHOCTD U 3 (PEKTUBHOCTD, 3aBHCUMOCTS
aKTUBHOCTH ()epPMEHTOB OT TeMrepatypbl ¥ pH cpexbl. 3HaueHue (epMeHTOB B
OHOJIOrMH ¥ IPUMEHEHHE B MPOMBILICHHOCTH.

Butamunel. [Tonsatue o Butamunax. Mx kmaccudpukaums u oGo3nauenwe.
Hopma notpebnenus Butamuzos. BogopactBopumsie (Ha npuMepe BUTaMuHOB C,
rpynnel B 1 P) u xupopacTBOpuMbIe (Ha NpHMepe BHUTAMHHOB A, D u E).
ABHTaMHHO3BI, TUIIEPBUTAMHHO3BI U THIIOBUTAMHHO3HI, HX NPOGUIAKTHKA.

I'opmonsl. [ToHATHE 0 rOpMOHAX Kak GHONOTHYECKH aKTHBHBIX BELLIECTBAX,
BBIMOJIHAIOIINX  OHIOKPHHHYIO PEryNsUMIO JKH3HEAEATENbHOCTH OPraHH3MOB.
Knaccudukauust ~ ropMOHOB:  CTepOMMIBI,  MPOM3BOAHBIE aAMHHOKHUCJIOT,
MONMUTICTITUOHEIE U 69J’IKOBBIC IF'OPMOHEI. OT,E[CIIbeIe NMpCcaOCTaBHTCIIH. 3CTpaanol,
TECTOCTEPOH, HHCYJINH, aApeHaIiH.

JlekaperBa. [lonsithe o JekapcTBax — Kak XUMHOTEPANEeBTHYECKUX
npenaparax. KpaTKueHCTOpUYecKHe CBEJIEHHS O BO3HMKHOBEHHH M Da3BHTHH
XuMuoTepanuu. I'pynmer sekapers: cymbhamuasl (CTpenTOUUI), aHTHGHOTHKH
(MeHUUMIITMH), aHTHIHPETHKH (aCHHpHH), aHATbreTUKHU (aHaybruH). MexaHusm
ACHCTBHS ~ HEKOTOPBIX  JIEKAPCTBEHHBIX  IIPeNaparos, CTPOEHHE  MOJIEKY,

[POTHO3UMPOBAaHHUE CBOMCTB HAa OCHOBE aHaliu3a XHMHYECKOTIO CTPOCHHA.
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AHTHOHOTHKH, UX KlaccHbUKALUA 10 CTPOCHHUIO, TUILY W CIIEKTPY JeHCTBHUI.
besonacHsie cocosl npumenenus, ekapcTBeHHbIe GopMBr.

JlemoHcTpauuu

Cpasuenne ckopoctu paznoxenus H,O, nox melicTBuem dbepmenTa
Katamaskl M HeopraHumdeckux Karanuzatopos: KI, FeCl;, MnO,. O6pa3ipl
BUTAMHHHBIX — mpenapatoB. [lomueuramuusl.  Mnmocrpauuu dororpaduii
KMBOTHBIX C PasiIMYHEIMH (opMamu aBHTaMHHO30B. [Inakar ¢ m3oGpaxeHuem
CTPYKTYPHBIX (D)OPMyYJI 3CTPAHONA, TECTOCTEPOHA, apeHaInHa. B3auMoneiicTaue
anpeHanuHa ¢ pactBopom FeCls. benkosas mpupona uHcynuHa (LBeTHAS peakius
Ha OeNKH). [InakaTer WITH KOJIOrPaMMBEI c bopmynamu
aMHUJacy1b()aHUIOBONKUCIOTEL, TUTUAPO(GONHEBOM U JTOKHOM JMrHApOdOIIHEBOI
KHCIIOT, OCH3HIINEHUIINILIMHA, TeTPALMKIMHA, 1e(OTaKCHMa, acCIMpHHa.

JIaGopaTopHbie OnbITHI

HcnbiTanne pacTBOPMMOCTH ajpeHalMHa B BOJE M CONSHON KHCIOTE.
O6Hapy>xeHue aclIUpUHA B T'OTOBOI JICKapCTBeHHOH (opme.

IpakTnueckoe 3ansitue Nell «OGuapyxenue Butamuuos A, C u D.
CaoiicTBa hepMEHTOBY.

OOHapyxeHne BUTaMUHA ABIOJICOTHEYHOM Maclle. ObnapyxeHueBUTaMHHa
C B sbnounom coke. OnpeneneHueBuramuna D B peIObEM  KHpe
WIAKypUHOMXKeNTKe. JIeHCTBUe  aMMJIO3bl  CITIOHBI  Ha  Kpaxman. JleficTBue
JeruIporeHassl Ha METHJICHOBBIMCUHHH. JlelicTBue KaTaJjia3bl
HaIllepOKCHIBOAOPOIA.

IpakTyeckoe 3ansaTne Nel2 «AHanN3 IeKapCTBEHHBIX MPEITapaToBy.

AHau3 JIeKapCTBEHHBIX IPenapaTos, POU3BOJHBIX CATHLHIOBOMN KHCIOTHL.

AHaJM3/IeKapCTBEHHBIX IIPENIapaToB, POM3BO/HIX #-aMHHOBEeHOJIa.

Pasgen 2. O6mas u Heopranuyeckast XHMHSs
2.1. XuMusi — HayKa 0 BellecTBax
CocraB BemecrBa. Xumuyeckue sneMeHTh. CHOCO6EI CYLIECTBOBAHUS

XHMHYECKHUX DBJIEMEHTOB: aTOMBbI, IIPOCTBIE M CJIOXKHBIE BeElIECTBA. BCI].[GCTB&
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[IOCTOSSHHOT'O M MEPEeMEHHOI'0 COCTaBa. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB.

BemectBa  MONEKyNSIPHOTO M HEMONEKYJISPHOTIO crpoenusa. CnocoOsr

OTOOpaXKeHHST  MOJIEKYI: MOJICKYJIADHBIE M CTPYKTYpHBIE  (DOPMYJIBL;
IapOCTEPXKHEBbIE M MaclITabHBIe IMPOCTPAHCTBEHHBIE (Crroapra—bBpurne6a)
MOJICIIH MOJIEKY .

H3mepenne BemecrBa. Macca atoMoB u MOJIEKYJI. ATOMHas enuHuULa
Macchl. UTHOCHTENBHbIC aTOMHAs M MOJIEKYJIsipHas Macchl. KonudyecTso BemecTna
W CJMHULBL IO M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Yucno ABoragpo. MonspHas
macca.

ArperaTHble COCTOSIHMSl BewectBa. TBepoe (KpHCTaIMYeCKOoe MU
amop(HOe), KXUIKOeH ra3000pa3sHOe arperaTHble COCTOSHHS BelecTBa. 3aKOH
ABOraapo ¥ ero crueactBus. MonspHblii 06BEM BeleCTB B razoo0pasHom
cocTostHUM. OObeMHEHHBIH TIa30BbId 3aKOH M YypaBHeHHe MeHpeneepa—
Knaneiipona.

Cmecu BemecTB. Pasnuuus MeXIy CMecsMH W XMMHYECKUMH
coenuHeHUsIMH. MaccoBasimoObheMHas 10J1H KOMITOHEHTOB CMeCH.

JleMoHceTpanuu

OIBITBI, MTFOCTPUpYIOLIME 3aKOH COXpaHeHHMsi Macchl BemecTB. HaGop
Moziesieii aToMOB M Molnekyl1. HekoTopsle BeliecTBa KOJIMYECTBOM B 1 MOb.
Monens MonsipHOTO 0OBEMa ra3oB.

IIpakTuieckoe 3amsitue Nel3  «3rotoBineHuwe Momenedl Moiexyn
HEKOTOPBIX OPraHU4YEeCKUX U HEOPTaHHYECKHUX BEIIECTBY.

ITpakTHyeckoe 3ausitue Neld «OuncTka BemiecTB (UIBTPOBAaHUEM W
quctmiuisinyed. O4ucTKa BelecTs NepeKpUCTaIn3aLei».

2.2. CTpoenne aToma

AToOM — cJi0kHas YacTHNA. J[0Ka3aTeIbCTBA CII0KHOCTH CTPOSHHUS aTOMa:
KaTOIHBICH PEHTICHOBCKHE Jy4H, (GOTOI()(EKT, paanoaKTUBHOCTb, 3JIEKTPOIM3.
ITnanerapnast moxens atoma 3. Pesepdopaa. Crpoenne atoma no H. Bopy.
CoBpeMeHHbIE TIPE/CTABIEHUS O CTPOEHHM aTOMa. KopnyckynspHo-BonHoBOM

Ayajli3M 4acCTUL MUKPOMHpa.
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Cocra aromuoro siapa. Hyk/IOHBI: MPOTOHBI HEUTpoHbI. M30TONEl U
HYKIIHJBL Y CTOHYHBOCTB sizIep.

JaexTponHast 060/109ka aTomMoB. [lorsTre 06 3JIEKTPOHHONOPOUTATH 1
3NeKTpoHHOMODOIake. KBaHTOBble umcrna: riaBHOe, opburansHoe (moGoyHoe),
MAariMTHOE W CIIMHOBOe. Pacnpeneneune SJICKTPOHOB IIO OHEPIreTHYCCKHM
YPOBHSM, IMOAYPOBHAM M OPOHMTANAM B COOTBETCTBUM C TPUHIMIIOM HAUMEHBIICH
SHEpruH, mpuHIHMNOM Ilaynn u npasunom I'yHma. DiekTpoHHBIe KOHHUIypaluu
aTOMOB XMMHYCCKHX 3JIEMEHTOB.BaneHTHBIE BO3MOXHOCTH aTOMOB XMMHUECKHX
3JIEMEHTOB. DJIEKTPOHHAs KJIACCU(PHKALUS XUMHYECKHUX SJIEMEHTOB: s-, p-, d-, f-
3JIEMEHTEI.

JleMoHcTpauuu

Dotoaddert. Mozenu opburaneit pasnmuaHoi GopMbL.

JlaGopaTopHslii onbIT

HaGmoneHne CreKTpOB HCIyCKaHMsT W TOTJIOLICHHS — COeIMHEHHiA

XUMHYECKHUX 3JIEMEHTOB C IIOMOIIEBIO CIIEKTPOCKOIIA.

2.3. llepuoanyecknii 3axon u [lepuoauyeckas cHCTEMAXHMHYECKHX

ssiemenToB /. U. MenaeieeBa

OrkpeiTHe nepHoAHYecKoro 3akoHa. IIPEeANOCHUIKM: HAKOILIEHHE
(hakToNOrnYecKkoro marepuana, pabors! npenmectsennnkos (M. B. JleGepeiinepa,
A. 3. lllankyprya, JIx. A. Hrionenaca, JI. FO. Meiiepa), che3g XUMHKOB B
Kapncpys, snuunocthele kavectBa JI. WM. Menpeneesa. Orkpeitme J[. U.
Menneneesbim [lepuonuyeckoro 3akoHa.

Ilepuoanveckuii 3akon u crpoenne atoma. Mzotonsl. CoBpemeHHOE
TIOHATHE XMMHMYECKOro sjemeHTa. 3akoHoMepHOcTh I'. Mosnu. CospemeHHas
¢opmynuposka Ilepuoaudeckoro 3akona. Ilepronudeckas cucTeMa H CTpOEHHUE
aToMa. OU3NYECKUH CMBICT IOPSIKOBOrO HOMEpA 3JIEMEHTOB, HOMEPOB IPYIIIIL H
nepuona. Ilepuopndeckoe H3MeHEHHe CBOMCTB JJIEMEHTOB: pajUyca aTOMa;
SHEPru¥  HOHM3ALMM;  DJIEKTPOOTPULATEIBHOCTH. [IpHYMHBEI  H3MEHEHUS

METAJUITMYECKHX U HEMETAINTMYECKUX CBOMCTB JIEMEHTOB B rpynnax u nnepuojaax, B
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TOM 4ucle OONBLUIMX U CBEpXOOJNBIIMX. 3HAUECHHE [Tepuoauueckoro 3akona u
[lepnonuueckoii cucreMbl Xxumuveckux snemeHtoB J. M. Menneneesa s
PasBUTHs HAYKHU U [IOHUMAHUs XMMUYECKON KAPTUHbI MHPA.

JleMoHcTpanuu

Pasnuynbie BapuaHThl Tabmupbl [lepuogryeckoll CHCTEMBI XHMHUYECKHX
anemenToB J[I. WM. MenneneeBa. OOpasisl NpOCTBIX BELIECTB OKCHAOB U
ruapokcunos anementos I nepuopna.

JlaGopaTopHblii onbIT

CpaBHeHue CBOACTB IIPOCTBIX BEIECTB, OKCHIIOB U THIPOKCUIIOB SJIEMEHTOB

III nepuona.
2.4. Ctpoenne BeulecTsa

ITonsitHe 0 XUMHYECKOI CBA3H. THUIIBI XUMHYECKHX CBSA3CIL: KOBaJICHTHas,
MOHHAs,MeTaJUINYecKasi U BOOOPOIHAs.

KoBasenTnasi xumuueckas cBsi3b. [[Ba MexaHusma oOpa3oBaHHS OTOW
CBsI3U: OOMEHHBIHMIOHOPHO-aKIEeNTOPHbIH. OCHOBHBIE NMAapaMeTpsl 3TOr0 THIIA
CBSA3U: UIMHA, IPOYHOCTb, YIOJI CBSA3H MM BaJIeHTHBINA yroj. OCHOBHBIE CBOMCTBA
KOBQJICHTHOM  CBSI3M:  HACBILEHHOCTh, IOJIPU3YeMOCTh H  IPOYHOCTE.
ONEeKTPOOTPHULATENBHOCT M KNACCH(HUKAIUs KOBAJCHTHBIX CBS3€H 110 3TOMY

NPU3HAKY: TOJSpHas M HENOJspHas KOBaJeHTHbIe CBS3U. [IOJNSIPHOCTE CBS3H M

MOJIAPHOCTE MOJIEKybl. Crnioco® mnepekphiBaHMs 3NEKTPOHHBIX opOuTaneir u
KJIacCH(UKalMs KOBAIEHTHBIX CBf3edl 10 3TOMY MpPHU3HAKY: O- M M-CBA3M.
KpaTHOCTE KOBaJleHTHBIX CBfi3eld M KiaccH(HKalMs HX O 3TOMY IPH3HAKY:
OJMHApHBIE, IBOMHEIE, TPOWHBIE, MOMYTOPHBIE. THIBI KPHUCTAIMYECKUX PELIETOK
y BeIIeCTB C 3THM THIIOM CBS3U: aTOMHBIE M MOJEKyJspHble. PuU3nueckue
CBOMCTBA BELIECTB C STUMH KPUCTAINTHYECKUMH pelIeTKaMHu.

Honnas xumuueckas cBsizb. KpaitHuil ciydail KOBaJIeHTHOH MNOSPHOI
cBsi3U. MexanusM 00pa3oBaHMs HOHHOH CBs3H. VoHHbBle KpHCTalTHYecKue
PEIIETKH W CBOMCTBA BEIECTB C TAKUMHU KPHCTAJLIAMH.

Merannuyeckas xumuueckasi cBsisb. OCOOBIA THII XMMHYECKOH CBS3H,

CymeCTBy}OH_II/Iﬁ B MeTaJu1ax ¥ cruiaBax. Ee oTtnuuns u CXOJCTBO C KOBAJIEHTHOM H
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HOHHOU  cBsa3ssiMH. CBOHCTBAa  METAUIMYECKOH  CBf3H.  MeTauIH4ecKHe
KPHUCTAJUTMYECKUE PEIETKH ¥ CBOMCTBA BEILIECTB C TAKUMU KPUCTAIIIAMHU.

Boaopoanass xumMH4yeckasi cBfi3b. MexaHH3M 00pa3oBaHHsA TaKOH CBA3H.
Ee xnmaccudukanus: MexMoleKylIsipHas W BHYTPUMOJIEKYJSIpPHAsS BOIOPOIHEIE
CBsi3U. MoJeKynsipHele KPUCTANIMYECKHe PpeIeTKH JUIi 3TOr0 THINA CBS3H.
Pu3nyecKkne CBOMCTBA BEIIECTB CBOJOPOIHOW CBs3bI0. BHonorumueckas pons
BOJOPOJHBIX CBA3eM B OpraHusaluM CTpykTypOuonmonumepoB.Enunas npupona
XMMHYECKUX CBS3€M: HaJM4Me pa3jM4YHbIX THIIOB CBS3€M B OJHOM BEILECTBE,
epexo/| OJIHOrO TUIIA CBSI3U B APYIOH U T. II.

Komnaekcoobpa3oBanue. [loHsiTHE © KOMIUIEKCHBIX COEIMHEHHSX.
Koopaunauunonnoeunceno kommiaekcooOpasoparens. BHYTpeHHsss W BHELIHsA
cthepa xommiekcoB. HomeHkaTypa KOMIUIEKCHBIX coeinHeHui. VX 3Hayenue.

JleMoHCTpanuH

Mopnenn MoleKy pasin4yHON apXUTeKTypbl.Mozeny U3 BO3AYLIHBIX IIApOB
MPOCTPAHCTBEHHOI'O PACIOJIOXKEHHUSI Sp-, Sp2-, Sp3-TUOPUAHBIX OpOUTaNei.
Monenn KpUCTaNIIHYeCKUX pemeTok pasnuyHoro tuna. Mogenu mosnekyn JHK u
Oenxa.

JlaGopaTopHble ONbITHI

B3aumMoneicTBE MHOTOATOMHBIX CIHMPTOB € (DEeTMHTOBOH JKUIKOCTBIO.

3
KayecTBeHHEIe peakinu Ha HoHbl Fe’ u Fe''.

2.5. Mosinmepsl

Heoprannyeckne mnonumepsl. Ilomumepsl — mnpocTele BewiecTBa ¢
aTOMHON KPHCTAJUIMYECKOH PEINEeTKOH: alJOTPONHbIe BUIOW3MEHEHHs yTiepoja
(anmmas, rpadur, xapbuH, GysuiepeH, B3aUMOCBS3b T'MOpPHIU3ALUK OpOHUTANEH Y
aTOMOB yrIJlepo/ia ¢ IPOCTPAHCTBEHHBIM CTPOSHHUEM aJJIOTPOINHBIX MOAUpHUKaIUii);
CelleH M TeJUIyp LeNOo4YeyHOro crpoeHus. Ilonmumepsl — ClOXHBIE BeLIECTBa C
aTOMHOM KPHUCTAJUIMYECKOM pELIeTKOW: KBapl, KpemHe3eM (AMOKCHUIHBIE
COEIMHEHHs KPEMHHUS), KOPYH/ (OKCUJ aTIOMHHUS) U aTFOMOCUIMKATHI (ITOJIEBbIE

mmaTsel, CJIKoAa, K&OJ’[HH). Mnﬁepa.nm U TOpPHBIE MOPOIEI. Cepa IIacTH4YeCKas.
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MuHepanbHOe BONOKHO — acOecT. 3HayeHHe HEOPraHUYECKHX IIPUPOAHBIX
MONMMEPOB B (DOPMUPOBAHUM OJHON M3 TEONOTHYECKHX 060I0YeK 3eMIH —
JTUTOChEPHI.

Opranuueckne mnonumepwr. Crnocober  ux NONyYeHHs:  peakIuu
MOJMMEPH3ALMH M PEaKUMH  MONMKOHAeHCAMHU. CTPYKTYphl MNONMMEpOB:
NMHEHHble,  pa3BeTBIEHHBIE W  NPOCTPAHCTBEHHLIE. CrpykrypupoBanue
TIOJIUMEPOB: BYJIKaHU3aIHs Kay4yKOB, nyGneHue GenKkoB,
OTBCPXKIACHUETIONMKOHIEHCAIIMOHHEBIX nonumepoB. Kiaccudukanus momumepon
IO pa3JInYHbIM IPU3HAKAM.

JemMoHcTpauuu

Komnekumu  miactvace, KaydykoB, BOJOKOH, MHHEPANOB M TOPHBIX
nopoJ. MuHepaibHOe BOJIOKHO — acGecT — M U3/enus U3 Hero. Moenu MOJIEKYJI
oenkos, JIHK, PHK.

JlaGopaTopHbie onbITHI

OsnakomieHHe ¢ o6pasuamu IIacTMAcC, BOJIOKOH, KayqyKOB, MHHEPAJIOB
ropubix nopoxa. IlpoBepka mnnmacTMacc Ha 3JIEKTPUYECKYIO IIPOBOAHMOCTS,
FOpIOYecTh, OTHOLICHHE K pacTBOpaM KHCJIOT, WIEJO4Yed M OKHUCIHTENEH.
CpaBHeHue CBOMCTB  TEpMOpPEaKTHBHBIX H  TEPMOILUIACTUYHBIX ILIACTMACC.
[Torryyenne HUTEH U3 KaNPOHOBOH MM JaBCcaHOBOM cMmoubl. OGHapykeHHe Xiopa

B IIOJIUBHHHUIIXJIOpUIE.

2.6. lucniepcHbie CHCTEMBI

IlonsTHe 0 AHCcNepcHBIX cucTemax. Knaccudukamus aucrnepcHsx cucteM
B 32BUCHMOCTHOT arperaTHOr0 COCTOSIHMS JMCIIEPCHOHHOM Cpejbl ¥ AMCIEepPCHOM
basbl, a TaKKe 10 pasmepy uX yacTHLl. [ py6omuciepcHblE CHCTEMBI: SMYIbCHH H
cycnensud. TOHKOAMCTIEPCHBIE CHCTEMBI: KOJUIOU/IHBIE (301U U TelH) H UCTHHHBIE
(MOneKyNspHBIE, ~MOJNEKYNSPHO-MOHHBIE M WOHHBIE). Dbdekr TuHzam.
Koarynsiuus B konnouassix pactBopax. CHHEPE3HC B TensiX.

3HavenHe AMCHEPCHBIX CHCTEM B JKHBOH M HEKMBOH mNpHpoxe H

NPAKTHYECKOH JKH3HHYeN0BeKa. DMYIbCHU M CYCIIEH3MH B CTPOUTEJHCTBE,
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MULIEBOM M MEIUIMHCKOW IPOMBILUIEHHOCTH, KOCMeTHKe. buosoruyeckue,
MENMUMHCKHE M TEXHOJIOTMYECKUE 30/IU. 3HAUYEHHWereneld B OpraHu3aliu >KUBOU
MaTepuu. buolorudeckue, MNUIIEBbIe, MEIUIIHHCKHE, KOCMETHYECKHE TellH.
Cunepesnc Kak (akTop, ONpeelsOlUil CPOK TOJHOCTH MPOLYKIHHM HAOCHOBE
reneid. CBepThIBAaHUE KPOBU KaK OMOJIOrMYECKH CHHEPE3UC, ero 3HAUeHHe.
JlemoHcTpauuu
Bunel aucnepcHEIX CHCTEM U MX XapakTepHble mnpusHaku.lIpoxoxnenue
Jly4a cBeTa yepe3 KOJUIOMAHbIE U UCTHUHHBIE pacTBOpbl (3¢ dext Tunnans).
IIpakTHueckoe 3ausaTue NelS «[lomyyeHne AUCIIEPCHEBIX CHCTEMY.
[Tonyyenue cycneHsun cepbl ¥ Kanudonu. [lomydeHune 3Mynbcuu
pacTuTenbHOr0 Macia u OeHsona. [lomyueHnue 3ons kpaxmana. [lonyuenue 305

cepbl U3 THOCYJIb(haTa HATPHSA.

2.7. XuMHu4ecKHe peaKIHH
Knaccupuxauussi XMMHYECKHX peakuMd B OpPraHHYecKoil H
HeopraHuveckoi xumuu. [ToHsTHe 0 XUMHUYeckoW peakuuu. Peakuuu, uaymue
0e3 W3MEeHEeHHWs KauyeCTBEHHOIO COCTaBa BELIECTB: aAUIOTPONM3aLMs MU
n3zoMmepusauus. Peaknuu, uaynme ¢ U3MEHEHHEM COCTaBa BELIECTB: M0 YHUCIY H
XapakTepy pearupyrolux 1 o0pa3ylolmuxcs BeUlecTB (Pas3yioKeHus, COeIUHEHHUS,
3aMelleHnsi, OOMEHa); 10 MW3MEHEHMIO CTeleHeHd OKHCICHHA 3JIEMEHTOB
(OKHCTMTETbHO-BOCCTAHOBUTEIbHBIE UM HEOKHCIIUTEIbHO-BOCCTAHOBUTENILHEIE
peakLum); 110 TeIIoBoMY 3 deKTy (3K30- U 3HAOTepMUYEcKue); o dase (romo- u
reTeporeHHble); IO HampaBileHHIO (oOpaTuMble M HeoOpaTHUMbIE); 11O
MCIIONB30BAHMIO KaTaju3aTopa (KaTalUTH4YeCKHMe U HeKaTaIMTU4YeCKHe); 10

MeXaHU3My (paguKalbHble, MOJIEKYJISIpPHbIE U HOHHBIE).
BepossTHOCTHL MpOTeKAHHA XHMHYECKHX peaKuuii. BHyTpeHHss 3Heprus,
sHTNbNKA. TemoBoid 3ddexT XUMHYeCKHX peakuuil. TepMoOXUMHUYECKHE
ypaBHeHus. CTaHAapTHas SHTAIBIUS peakuuil 1 oOpa3oBaHUs BellecTB. 3aKkoH I

W. I'ecca u ero cnencTBusi. JHTPOIUS.
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Ckopocts XHMHYecKHX peakuuil. [IoHATHE O CKOpPOCTH peakIuii.
CxopocTs TroMO-UTreTeporeHHOM peakuuu. OHeprus akTHBauuu. OakTopel,
BIIASIONINE HAa CKOPOCTh XUMHUYecKoi peakuuu. [Iprpoaa pearupyroumx BemecTs.
Temneparypa (3akoH Bant—I opda). Konuenrpauus. Karanuzaropsl U kaTanus:
roMo- W TEeTepOreHHBbIH, HX MexaHu3Mbl. {DepMeHTbl, WX CpaBHEHHE C
HEOpPraHM4eCKMMH KaTaln3aTopaMi. 3aBUCUMOCTh CKOPOCTH peakiuil OoT
MMOBEPXHOCTH COMPUKOCHOBEHHS pearupyromux BeIeCTB.

OOpaTumocTh XHMHYECKHX peakuuid. XHMHUYeEcKOe paBHOBecHe.
[TonsTue 0 XHMHUYECKOMPaBHOBECHH. PaBHOBecHbIe KOHIIEHTpPAaIlHH.
JIMHaMUYHOCTh XUMHYECKOro paBHOBecHs.(DakToOpbl, BIMSIONIME HAa CMEIICHHe
paBHOBeCHsI: KOHLIEHTpalus, AaBieHue, Temneparypa (npuniun Jle-Illarense).

JeMoHcTpauuu

[IpeBpamenue kpacHoro ¢ocdopa B Oenblif; Kuciopoaa B 030H. Mojenu
OyraHa u u3o0yrtaHa. [TonydyeHue Kucnopojaa M3 MEPOKCHJA BOAOPOAA M BOJBI;
neruaparauus stanona. Llenouka npespamenuid P— P205 — H3PO4; cBoiicTBa
YKCYCHOM KHCJIOTBI; peaklyu, Haymue ¢ oOpa3oBaHMEM Ocallka, ra3a U BOJBI;
CBOMCTBAa METAJUIOB, OKHUCJICHHE albJerufia B KHCJIOTY M CIHpTa B albIErHI.
Peakiiuu ropeHust; peakiiui SHI0TepMHYECKHe Ha TIPUMEepe PeaKIHH pa3IoKeHHs
(aTaHONA, KAIMHHON CeNmUTpHl, OMXpomMaTa aMMOHMS) M 3K30TEpMHYECKHE Ha
npuMepe peakuuil coepuHeHus (oOecrBeynBaHHe OPOMHOH BOABI M pacTBOpa
nepMaHraHaTa Kajgus 3TUJIEHOM, rallleHue U3BECTH U JIp.). B3auMopencTere NuHKa
C pacTBOpaMH COJISHOM M CEpHOM KHCJIOT MpH pa3HBIX TeMIIepaTypax, pasHbIX
KOHIICHTpAIMsIX COJITHOW KMCJIOTBI; pa3joKEHHWE IIEPOKCHJIa KHCaopoja ¢
nomouipo okcuaa mapranna (IV), kaTanasel ChIpOro Msica M CbIporo kaprogels.
BzauMojelicTBHe LMHKA Pa3JIMYHON TMOBEPXHOCTH (MOpOILIKA, MBUIH, TPaHyld) C
KHCIIOTOM. Mozels «kumsimero cios». CMelenne paBHOBecHs B cucTeMe: Fe'' +
3 CNS" «—— Fe(CNS);3; oMBIIEHHE )XUPOB, peakuy 3TepudpuKany. 3aBUCUMOCTb
CTENeHH 3JIEKTPOTUTHYECKOM AUCCOLMALMM YKCYCHON KHCJIOTBI OT pa30aBieHHs.
CpaBnenue cBoiict 0,1 H pacTBOpoB cCepHOil U CEpHUCTON KUCIIOT; MyPaBbUHOM H

yKCYCHOﬁ KHUCJIOT, THAPOKCUAOB JIUTHUA, HATPUSA U KaJTUA.
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IlpakTHueckoe 3amsitne Nel6 «IJomydeHue KHCIOpona pasloKeHHEM
nepMaHraHaTa KaJivs.

IlpakTHueckoe 3ansaTne Nel7 «Peakuun, Haymue ¢ o6pa3oBaHHEM 0Ca/IKa,
rasa Wid BOIbI U1 OPraHU4YE€CKMX ¥ HEOPraHUYECKUX KUCIIOTY.

2.8. PacTBOpbI

[lousiTue o pacrBopax. DusNKo-XMMUYEcKasl MPUPOJAA PACTBOPEHMS WU
pacTBOpoB.B3auMojelicTBHe  pPacTBOpHUTENs W  PAaCTBOPEHHOTO  BEIECTBA.
PactBoprimocTs  BewiecTB.CrnocoObl  BBIpaK€HHMs KOHLEHTPALMM PacTBOPOB:
MaccoBasi 107151 paCTBOPEHHOI0 BelleCTBa (IIPOLIEHTHAsI ), MOJISIpHASL.

Teopﬂﬂ BJIBKT[]OJIHTH‘{CCKOE aucconHamuu. MexaHu3m JUCCOoHUaluu

BELIECTB C pasIMYHBIMU THIIAMHM XMMHYECKHMX CBsA3eid. Bkiag pycckux ydyeHBIX B
pa3sBUTHE TIPEJCTABICHUN 00 2JIeKTponuTHUecko auccounanuu. OCHOBHEIE
[IOJIOJKEHUS TEOPUHU 3JIEKTPOJIUTUYECKOM JUCCOLIMALIUM. Crenens
3NIEKTPOIUTHYECKON Auccounanuu U (akTopbl ee 3aBUCUMOCTH. CHIIBHBIE H
cpenHue 3JeKTpoauThl. Jluccoumauust Bozasl. BomoponHsiit mokaszarens. Cpena
BOIAHBIX pAcTBOPOB 3NIEKTPONMUTOB. Peakiuu oOMeHa B BOAHBIX pacTBOpax
3JIEKTPOJIUTOB.

I'maponu3z kak oOmenHblii mnpouecc. HeoOparumeri  rupponus
OpraHH4YeCKUuX WU HEOPraHHU4YEeCKHUX COEIMHEHWH M €ro 3HayeHue B HpaKTH‘IECI{Oﬁ
NesATelbHOCTH 4esioBeka. O6paTuMblil ruaponus coseil. CTyneHYaTbld THAPOIIN3.
[IpakTHyeckoe TNpPUMEHEHWE TUApoiau3a. [HMApOJIU3 OpraHUYECKUX BELIECTB
(GenkoB, XKUPOB, YIIeBOAOB, NONUHyKIeoTHI0B, AT®) 1 ero Guonorudeckoe u
npakTudeckoe 3HaueHre. OMbpUIeHHE )KUPOB. Peakuus stepudukanuu.

JemoHeTpauuu

CpaBHeHHE 3JIEKTPOIPOBOAHOCTH PacTBOPOB 3JIEKTPoaUTOB.CMeleHue
paBHOBECHS AMCCOLMAIMK cl1abbIX KUCIOT. MHAMKATOPB! U H3MEHEHHE UX OKPacKH
B pasHbIX cpenax. CepHOKUCHIBIA ¥ (EPMEHTAaTUBHBIA THAPOIM3 YTIIEBOJAOB.
['upponu3s xkapboHaToB, Cynb()aToB U CUIMKATOB LIEIOYHBIX METAJIOB; HUTPATOB
ceuHUa (II) vnm uuHka, xnopuaa aMMOHHUSL.

JlaGopaTopHblii ONbIT

37



XapakTep AUCCOLMALIUH PA3JIUUHBIX M'MIPOKCH/IOB.
IpakTnyeckoe 3ansThe «lIpuroroBreHHe pacTBOPOB PA3NHYHBIX BHIOB
KOHLIEHTPALUN.
2.9. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PEAKIHH.
JIeKTPOXHMHYECKHE MPOLECChI
OKHCINTEIbHO-BOCCTAHOBHTEIbHBIe peakiuH. CTerneHb OKUCICHUS.
BoccranoBuTemHH okucnuTead. OKHUCIeHMe W BOCCTaHOBJIeHHE. Baxueiiiiue
OKUCIIUTEIM M BOCCTAHOBUTEIH. BOCCTAHOBHUTENBHBIE CBOWMCTBA METAIOB —
MMPOCThIX BellecCTB. OKUCIUTENbHBIE U BOCCTAHOBUTEJIBHBIC CBOMCTBA HEMETAILJIOB
— MpPOCTBIX BeLIeCTB. BOCCTaHOBUTENIBHBIE CBOMCTBA BEILECTS, o6pa3zoBaHHAIX
37eMEeHTaMK B HU3IIeH (OTpULATENbHOM) CTeneHH OKUCieHHs. OKUCIUTENbHbIE
CBOMCTBA BeIIeCTB, 0OPa30BaHHBIX 3JE€MEHTAaMH B BbICIIEH (TMOJIOXKUTENIBHOM )
crereny okucienusi. OKUCIUTENbHBIE ¥ BOCCTAHOBHUTENIBHBIE CBOMCTBA BELIECTB,
00pa30BaHHBIX IIEMEHTAMH B IPOMEXKYTOUHBIX CTETICHSX OKHUCIICHHS.
Knacenpuranus OKHCJINTEe/IbHO-BOCCTAHOBHTEIBHBIX peaKkuMii.
Peaknid MEXATOMHOTO M MEXMOJIEKYJISPHOrO OKHCICHHA-BOCCTAHOBIICHH.
Peakuus  BHYTPHMOJIEKYJSDHOTO  OKHCIEHHA-BOCCTAHOBIeHHMs.  Peakuun
CaMOOKHCIICHHS-CAMOBOCCTAHOBIEHHS  (MCIIPONOPLHOHUPOBaHus).  MeTozbl

COCTABJICHHMSI YPABHEHMH OKMCIMTEIbHO-BOCCTAHOBUTENIBHBIX peakuui. Meton

3JIEKTPOHHOT'O Oananca. Bausiaue Cpeabl Ha I'[pOTeKaHHGOKHCI[HTeHBHO-
BOCCTAHOBUTENIEHBIX ITPOLIECCOB.

XuMHYecKHe HCTOYHHKH TOKA. DJEKTPOAHbIE MOTEHUHMANbl Psj
CTAH/APTHBIX 3JEKTPO/HBIXIIOTEHLHANOB (3MEKTPOXUMUYECKHUH DSl HaIpsHKEHUH
MeTamios). ['anbBaHAYeCKye >IeMEHTH U TNPHHIMIBI Ux paGotel. CocraBieHue
raJbBaHUYECKHX 3JIEMEHTOB. 06pa3013aHHe raJjbBaHM4eCKHUX rap npu XuMH4YC€CKHX
rpoueccax. ["anibBaHHUYECKUE DSJIEMEHTHI, MpUMEHsIEMBIC B JKU3HHU: CBHHIIOBasd
aKKyMyJISTOpHas Gatapesi, HUKe/lb-KaJMUeBble OaTapen, TOILIHBHbIC SIICMCHTEL.

JAeKTPOJIN3 PACIIABOB H  BOJAHBIX PacTBOPOB  3JIEKTPOJIHTOB.
IIporecchl, MPOUCXOAIINE HA KATOAe U aHOZe. YPaBHEHHMS JJIEKTPOXUMHYECKUX

IIpOLECCOB. BHBKTPOIIHB BOJHBIX pacTBOpoOB C HMHEPTHBIMH 3JIEKTPOJaMH.
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JNeKTpONU3 BOIHBIX PAcTBOPOB C pacTBOPUMBIMH JIEKTPO/AMH. ITpakTH4YecKoe
npuMeHeHHe dIeKTPOIIN3a.

JleMOHCTPAUHH

BoccTaHOBIIEHUE AMXpoMaTa Kajus rmuKoM.BoccTaHOB/IEHHE OKCHA Meau
(II) yrnem H BojopoioM.BoccTaHOBICHHE jUxpoMara Kajus  OITHIOBBRIM
criapToM. OKHCIUTETBHbIC CBOICTBA a30THOM KHCIJIOTHI. OxucnuTellbHBIC CBOMCTBA
auxpoMaTa KajlHs. [ajnpBaHUUYECKHe JJIEMEHTBl 1 Garapeikd. DJIEKTPOIIH3
pacTBOpa XJIOpHza M (1D).

JlaGopaTopHBIie ONBITHI

B3auMOJIeiCTBHE METAILIOB C HeMeTaJIaMH, a Takxke ¢ pacTBOpaMy coneit u
pacTBOpaMH KHCJIOT. BsauMoieiicTBUE CEPHOH H a30THOM KHUCJIOT C MEJBIO.

OKuCTATebHbIE CBOHCTBA NepMaHraHaTa KaJIusi B pa3IM4HbIX Cpesax.

2.10. Knaccudukanusi BemecTs. IIpocThie BellecTBA

Kinaccnduauusi HeOPraHHtecKux pemiecTB. IlpocTble M CIOXHBIC
BelecTBa. Okcuapl,ux KnaccuduKanus. ["'MIPOKCHBI (ocHOBaHHU,
KHCIIOPOICOAePKALIHE KHCIOTHI, AaM(OTEepHBIC FH,IIpOKCH)IBI). Kucnotel, HX
xnaccudukaiwms. OcHOBaHHA, HX wnaccnukauus. Comu  CpeHUS, KHCTIBIE,
OCHOBHBIE ¥ KOMIUIEKCHBIE.

Meraibl.  [lonojkeHHe —MeTAIOB B IEpUOIUYECKOH CHCTEME U
0cOBGeHHOCTH CTPOEHHUsI MX aTOMOB. [IpocThle BelleCTBa — MeTaJlJIbl: CTPOCHHE

KPUCTAJLIOB W MeTaliieckas xuMmuueckas cBs3b. OOImMe dusuueckue CBOHCTBA

METAJUIOB U HX BOCCTAHOBUTEJIBHBIC CBOIiCTBA: B3aMMOJIeNCTBHIE C HeMeTaJlJIlaMHA
(KHCTIOPOJIOM, rayoreHaMu, CepoH, a3oToM, BOJIOPOZIOM), BOJIOM, KHUCJIOTaMH,
pacTBOpaMu coJeil, OpraHu4eCKUMHA BeleCTBaMHU (CIUPTaMH, rajoreHajJKaHaMH,

denonom, KHCIOTaMu), Lejo9aMu. Okcuapl W THIPOKCHJBI METaJJIOB.
3aBHCHMOCTH CBOMCTB 3THUX coeUHEHUN OT crerneHeil OKACIEHNsI METAILIOB.

3Hauenye METAIOB B IIPUPOJIE 1 XKU3HH OpraHu3MOB.
Koppo3usi MeTallI0B. [ousite KOppO3uM. XUMHUYECKasd KOppO3HsL.

DNeKTPOXUMUIECKASKOPPO3HA. CriocoGbl 3aLIHTE METAIUIOB OT KOPPOSHH.
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OGmme cnocodbl MOJy4YeHHsl MeTajLIoB. Mertaisl B IpUpOZE.
MeTaIyprus ¥ €e Buibl: MUpO-, THAPO- M 3IeKTPOMETAIUTYpPrus. DNEKTPOTH3
pacIIaBoB U pacTBOPOB COeIMHEHHH METAIIOB U ero MPaKTAIeCcKoe 3HAYEeHHE.

Hemera/ibl. IlonokeHne HEMETALIOB B [TepruoauyecKoil ~CUCTEME,
0COOEHHOCTUCTPOEHH HX aTOMOB. 1eKTPOOTPULIATESIEHOCTE. BrnaropoHbie
ra3pl. DIEKTPOHHOE CTPOCHHE aTOMOB 6naropoAHbIX rasoB H 0cOOEHHOCTH MX
XUMHUECKHX ¥ (QU3HICCKHX cpotictB. HemeTtaipl — IPOCThIC BELICCTBA. Nx
aTOMHOE ¥ MOJIEKyJIspHOe CTpoeHHe HX. Annotpornusi. XAMHYECKHE CBOICTBA
qemera/ioB.  OKHCTMTENbHbIE ~CBOHMCTBA: B3auMoOJieficTBHEe C MeTallulaMH,
BOJIOPOJIOM, ~ MEHEE 5TEKTPOOTPHLIATEIbHBIMU  HEMETALTaMH, HEKOTOPBIMH
CIOKHBIMHM BEIeCTBAMH. BOCCTaHOBUTEIBHBIC CBOIICTBA HEMETAJUIOB B PEAKIMAX
¢ (TOpOM, KHUCIIOPOJIOM, CIIOHBIMH BEIleCTBAMU — OKHCITHTEIIAMA (azoTHOM |
cepHOM KUCIIOTaMH ap.).

JleMOHCTpALUH

Kommekuns «Kmaccudukanusi HeOpraHHieCKHX BemecTs» W 00pasibl
npeicTaBUTeell KIaccoB. Komexuus «Kmaccupukaiys OpraHnieckux BEIIECTB»
u 0oOpasisl npejcTaBUTeNield  KIIacCoB. Mozend KpUCTAUIMYECKHX PeIIeTOK
MeTauioB. Komnexkuus MeTauioB € PasHBIMH HU3MUECKUMHU  CBOHMCTBAMH.
BaanMo/IeiicTBHE JTHTHS, HATPUS, MarHus M JKenesa ¢ KHCJIOPOJOM; IIENOYHBIX
METAIIOB ¢ BOJOM, CriMpTaMy, (peHOJIOM; IHHKa C pacTBOpamMH COJISTHOM ¥ CepHOM
KUCJIOT, HATpUsl C Cepoil; allOMUHHA C onmoM; Keje3a C PacTBOPOM MEJHOTO
KyTopoca; aloOMUHUS C paCTBOPOM emxoro Harpa. OKcujbl ¥ THIPOKCHIIBL Xpoma.
Koppo3us METaJIOB B 3aBUCHMOCTH OT ycnosuil. 3alura METalIoB OT KOppO3HH:
oGpasibl «HEepKaBeek», 3allHTHBIX nokpeiTiit. Komnekuust pya. DIEeKTpONIU3
pacTBopoB coleil. Mozenu KPUCTAJUTMYECKUX PELIeTOK jiona, anmMasa, rpapura.
Amnorpormst  pocdopa,  Cepel, Kucnopoja. BsauMozelcTBHE  BOAOPOAA c
KMCIOPOZIOM; CYPBMBI C XJIOPOM; HaTpHi ¢ floioM; XJiopa ¢ pacTBOpOM GpomuIa
Kaausi; XJOPHOH H CepOBOJIOPOHOH BOJIBL; obecrBedrBaHie OpPOMHOU BOJbI
TUICHOM HJIM alleTHICHOM.

JlaGopaTopHbIe ONbITHI
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OszuakomiieHHe ¢ 0o0paslilaMu TpeACTaBUTENEeH KIacCOB HEOPraHM4YeCKHX

semiecTs. O3HAKOMJIEHHE C 00Opa3suaMy IMpeicTaBUTENEH KJIAaCCOB OPraHHYECKHX
gemects. O3HakomieHue ¢ Kojutekuued pyna. Ilomydyenue kuciaopoaa H €ro
cBoiictsa. [Toanydenue Bojopoaa u ero cpoiictsa. [Tomyuenue MJIaCTHYECKOU CEpBI,
XMMHYECKHe CBOMCTBa cephl. B3aumozelcTBie METAIJIOB C PACTBOPAMHU KHUCIIOT U
coneit. CpoiicTa yruisi: ajcopOLMOHHBIE, BOCCTAaHOBUTE bHbIE. B3aumonencTsie
IMHKA WM aJIOMHHHS C PAcTBOPAMH KHCJIOT U Liejoueil. OKpaliBaHue [IaMeHu
KATHOHAMH ILEJIOYHEBIX U MIEJTOYHO3EMEIIBHBIX METaJlJIOB.
2.11. OcHOBHBIE KJI1ACChl HEOPraHMYECKHX H OPTraHHYeCKHX COeHHEeHHH

Bojopoanbie coequHeHusi HemeraioB. [lomyyenne ammuaka H
XJIOPOBOJIOPOJACHHTE30MHI KOCBEHHO. Pu3HuecKye CBOUCTBA. OTHoOLIEeHHUE K BOJE:
KUCJIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl H AHCHAPHABI KapOOHOBBLIX KHCJIOT. HeconeoOpa3zyromue u
coneobpasyroueokcuipl. KuUCIOTHBIC OKCHIBI, WX cpoiictBa. OCHOOBHEIE
OKCHJIBI, HX CBOICTBA. AM(MOTEpHbIE OKCHJIBI, UX CBOUCTBA. 3aBUCHMOCTD CBOMCTB
OKCHIIOB METAJUIOB OT CTENeHH OKHMCIeHUs. AHTHAPUIBI KapOOHOBBIX KHCJIOT KaK
aHAJIOTH KUCJIOTHBIX OKCHIOB.

KMcJIOTHI OpraHuvYecKHe W Heopranuveckue. KHiCIOTBl B CBETE TEOPHH
3NEeKTPOJIUTHYECKOH nucconranuy. KucioTel B CBETE POTOTUTHYECKOUW TEOPHUH.
Knaccudukanuss OpraHMYeCKHMX W HEOPraHHYeCKHX KHCIOT. OO6uue cBoMCTBa
KHMCJIOT: B3aUMO/IE}CTBYE OPraHNYECKUX U HEOPraHMYECKUX KHUCIIOT ¢ METalllaMHy,
OCHOOBHBIMH ¥ aM()OTEPHBIMH OKCHIAMH ¥ TMIPOKCHAAMH, COJISIMH, obpa3oBaHue
cnoxHbIX 3GupoB. OCOOEHHOCTH CBOWUCTB KOHIIEHTPUPOBAHHOMN CEpHOM ¥ a30THOH
KHCIIOT.

OcHOBaHHsI OpraHMYecKHe W HeopraHuveckue. OCHOBaHMA B CBETe
TEOPHH JIEKTPOIUTHYECKOH aucconuanyn. OCHOBaHHUS B CBETS IPOTOJIUTHYECKOM
teopun. Knaccudukauus OpraHM4ecKMX W HEOpraHHYeCKHX OCHOBaHUM.
XuUMHUECKHe CBOMCTBA IIeJoYell W HEpacTBOPUMBIX ocHoBaHui. CBoiicTBa
6eCKICIOPOHBIX OCHOBAHUI: aMMHaKa U aMMHOB. B3anMHOe BIUSHWE aTOMOB B

MOJICKYJI€ aHHUJIMHA.
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AMmdoTepHbie OpraHHYecKkHe H  HeOpraHHYecKHe  COeJHHEeHHS.
AMboTepHble OCHOBAHHUSIB CBETE MPOTOJIUTUYECKOW TeopHH. AMGOTEPHOCTH
OKCHJIOB U THAPOKCHIOB [€peXOJAHBIXMETAIJIOB: B3aUMOJEHCTBHE C KUCIOTaMU U
IIeT0YaMH.

Coumm. Knaccudukammsa u xumuueckue cpoiictBa coneil. OcoOeHHOCTH
CBOMCTB COJICHOPraHHYECKHX H HEOPTaHHYECKHX KHCJIOT.

I'eneTnyeckass  ¢Bs3b  MeXAY  KJaccaMd  OpPraHHYeCcKHX  H
HeOpraHu4ecKHX coealnHeHni.[IoHATHE O reHETHYECKON CBA3U M IEHETHYECKUX
psijiax B HEOPraHUYECKOH W OpraHMYeCKOMXHUMHHU. | eHeTHdeckue psabl MeTallla
(Ha mpuMepe KaJlbLMsg M JKele3a), HeMmeTauia (Cepbld KpeMHHs), MepexoHOro
snemenTa (uuHKa). ['eHeTHdeckue psAbl U INeHETHYECKas CBA3BB OPraHUYeCKOH
XUMUHU. ENUHCTBO MHpa BELIECTB.

JeMOHCTpaUHH

KosuteKuuy KUCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUJIOB, JIEMOHCTpALUs
MX CBOMCTB. B3auMopeiicTBHe KOHLEHTPHPOBAHHBIX a30THOH M CEPHON KHUCIIOT, a
Takke pa30aBIeHHOM a30THOH KMCJIOTBI C Mejbl. Peakuus «cepeGpsiHOro
3epKajlay JUIi MYpaBbHHOM KHCIOTBHL. B3ammozeicTBHe pacTBOpa T'HMAPOKCHIA
HATpUs C KHCJIOTHBEIMH oOkcuaamu (okcunoM docdopa (V)), amboTepHbIMU
rugpokcuiamMu  (THIPOKCHAOM — IMHKa). BsammoneilcTBue  amMmuaka ¢
XJIOPOBOAOPOJOM H BOJOW. AHAJIOTMUYHO Ui MeTHJIaMuHa. B3aumozeicrsue
aMHHOKHCIIOT C KUCJIOTaMH U 1enodaMu. OCyliecTBIEHHE NIEPEX0/I0B:

Ca— CaO— Ca3(POy),— Ca(OH),

P— P205—> H3PO4

Cu— CuO— CuSO;— Cu(OH),— CuO— Cu
CszOH = C2H4"—) C2H4BI'2

JlaGopaTopHbie ONBITHI

[TonydyeHHe W CBOWCTBa yryiekuciaoro rasa. CBOWCTBA COJISIHOM, CEpHOM
(pa30aBneHHON) M YKCYCHOM KHCIIOT. B3auMozencTBHE THAPOKCHIA HATpUs C
consamu (cynedarom Menu (II) u xnmopuaom aMMoHus). PasnoxkeHne rupoxkcuaa

menu. [Tonyyenue u am¢orepHsle cBOHCTBa ruapokcua amomuuus. ITonyyenune
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KECTKOH BOJBI M M3yueHHe ee CBOWCTB. YCTpaHEHHE BPEMEHHO! M TIOCTOSHHOK
KECTKOCTH.

IpakTHyecKkoe 3aHATHE Ne19 «JTonyueHue XJIOpOBOAOPOAA U COJISTHOM
KHUCIOTBI, UX CBOMCTBa».

IIpakTHYECKOE 3aHATHE No20 «[TonydeHne aMMHaKa, €ro CBOMCTBaY.

2.12. Xumus 3/1eMeHTOB
s-JJieMeHTbl

Boxopoa. /lBoiicTBeHHOE MOJI0KEHHE BOAOPOAA B NepUOUYECKO CHCTEME.
Wsortomsl Bomopona. Tsokemass Bona. OKMCIUTENBHBEIC H BOCCTAHOBUTEINILHBIE
cBOMCTBa BOJOPOZA, €ro Mojy4eHHe ¥ NPUMEHEHHUE. Posb BOZOpOZa B KHBOH U
nexxuBoit mpupoze. Bozxa. Posk BOJBI KaK cpenoo0pa3yoIero BemecTsa KIeTKH.
JKOJIOrHUeCKUe acreKThl BOJOMONb30BaAHHS.

Jnementsl TA-rpynmnbl. lllenodnsie MeTabL. O6masi xXapaKTepucTUKa
IIeJIOYHBIX META/UIOB HA OCHOBAaHMH IIOJIOKCHHUS B [TepHOAMYECKON CHCTEME
snementoB JI. . MeHjeeeBa U CTPOCHUA aTOMOB. [Nonyuenue, Gusuveckue
XUMUUYECKHE CBOMCTBA MIENOYHBIX MeTamioB. KaTHOHBI MET0YHEIX METAJUIOB KaK
paKHelimas XMMHMYecKas (OpMa MX CyLIECTBOBAHMS, PeryJATHBHAA poib
KATHOHOB KaTusi ¥ HATPHA B KUBOH KieTke. IIpUpOAHBIE COEAMHEHUA HATpUs U
KaJIus, UX 3HaYCHHE.

Jnementsl ITA-rpynnbi. O6mias XapakTepHCTHKA 11[€JIOYHO3EMEIIBHBIX
METAIJIOB M MarHuss Ha OCHOBAHHUHU IIOJIOKCHUA B [Tepruoau4ecKon CHUCTEME
snementoB JI. M. Menneneesa U CTpOEHHsS aTOMOB. Kanplyii, ero Ioay4eHwue,
usHUecKHe M XUMHYECKHE cBOlicTBa. Ba)kHelIlne COCHWHEHHS KalblMid, HMX
3HaueHue U npuMenerne. Kanbiui B IpUpoze, ero Oouosornyeckas poib.

p-DJieMeHTbI

AumioMHHMi. XapaKTepUCTHKa AIFOMHHMS Ha OCHOBaHWH [I0JIOKEHHS B
IlepuouuecKoil cucTeMe JIIEMEHTOB JI. 1. Menpaeneesa U CTPOEHHs aTOMA.

[lonyuenue, (U3MYECKUe M XUMHIECKHE cBOMCTBA ATIOMUHHUS. BaxHenune

43



COeIMHEHUs] ATIOMHHUSA, HX cBoOlicTBa, 3HaUeHWe W TPUMEHCHHC. [TpupoaHsie
COeIMHEHMs ATFOMUHMS.

Yraepon u kpemumii. OOmas XapakTepuCTHKA Ha OCHOBaHMHM HX
Honosxenus B Tepuomuueckoit cucreme JI. 1. Menzeneesa U CTpOCHIA atoMa.
[TpocThle BEIIECTBA, 00pa3oBaHHbIe 3THMU 3NEMEHTaMH. OKcHUABl U TUIPOKCHUJIBI
yriepoja M KpeMHHMS. BajkHeillipe CONM YroJbHOW HU KPEMHHEBON KHCIIOT.
CunukaTHas IpOMBIIUICHHOCTD.

[anorennl. OOmas XapaKTepHCTHKa TajOreHoB Ha  OCHOBAHHH uX
ronoxenus B IleproAnIeCKOil CUCTEME SJIEMEHTOB J1. 1. MeHnpeneeBa U CTPOEHHS
aToMOB. ['alloreHsl — TIPOCTbIe BEIIECTBA: CTPOEHUE MOJCKYI, XHMHYECKHUE
CcBOiicTBA, TIONydeHHe W MpuMeHeHue. BaxHeHIne COCAHHEHHA rajJioreHoB, HMX
CBOICTBA, 3HAYEHNE W NpUMeHeHne. ['anoreHsl B MPUPOAC. Buonoruyeckas poib
rajoreHoB.

Xanpkorenbl. O0mas xapaKTepUCTHKa XanbKOreHOB Ha OCHOBaHHUHM HX
nonoskenus B [leproauuecKon cucTeMe 3J1EMEHTOB J1. I. MenpeneeBa U CTpOCHHA
ATOMOB. XaJlbKOreHbl — IPOCThIE BCLICCTBA. Annorponusi. CTpoeHHe MOJICKYI
AJUVIOTPOTIHBIX MOJMpUKaIui 1 KX cpoiictBa. IlomydeHue H TNPUMEHEHHUE
KMCIIOpOJia U cepbl. XalbKOTeHbl B MPHPOZE, UX GuosnoruyecKas pob.

Jnementbl VA-rpynnbl. O0mas xapakTepucTika SJIeMEHTOB 3TOM TpyIIEI
Ha OCHOBAaHMM WX IIOJIOXKEHHUA B Hepuonnqecxoﬁ cucteme anemenros . W.
Meneneesa ¥ cTpoeHusi aToMoB. CTpoeHHe MOICKYJIbI a30Ta M aJUIOTPOMHBIX
mopudukanuii pocopa, ux dusuveckre U XHMHIECKUC cBoiicTBa. BomopoaHsie
cOeNMHEHWs]  DNEeMEHTOB  VA-TpYTIIBL Oxcumsl  azota u  docdopa,
cooTeTcTByIoUMe UM Kucnotsl. Conu 3THX KHCJIOT. CBolicTBa KHUCJIOPOAHBIX
coequHenuit azota U docdopa, UX 3HAUCHHE U npuMeHeHue. A30T H docdop B
npupoe, uX 6uonoruyeckas poie.

Jnementsl IVA-rpynnel.  O0mas XapaKTCpHUCTHKA 9JIEMEHTOB 3TOU
rpyIIbl HA OCHOBAHHH HX MOJIOXKCHHS B [TepuoauyecKoil cUCTEME EMEHTOB .
1. MeHzeneeBa ¥ CTPOEHHs aTOMOB. YTIJIEpOA H €ro annotporus. CBoiCTBa

AJUIOTPOTIHBIX MOAMpUKALHH YrIeposa, ux spayenue U npumeHeHne. OKCHIBI U
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IHAPOKCHABI Yrilepoaa U KpeMHHs, X xpMueckie cBoicTsa. Comu YroJIbHOH U
KPEMHMEBBIX KHCJIOT, HX 3HAUCHUE H TpUMEHEHHE. [Ipuponoobpasyrouiasi poib
yriepoza [Uisl )KUBOH M KpEeMHHS JUTA HEXXUBOH NPUPOJIBL.
d-DeMeHTbl

OcoGeHHOCTH CTpOeHHsI aToMOB d-37EMEHTOB (IB-VIIB-rpymm). Mens,
IMHK, XpOM, )Kejie30, MapraHel Kax pOCThIe BELIeCTBa, HX duznueckue U
<HMUYecKre cBoiicTBa. Haxoxnenue 3TUX METajlIoB B NpUpoe, X MOoNy4eHNe 1
spauenue. CoequHeHHs d-2EMEHTOB C pasTHYHBIMH CTEreHs MU OKHCIIeHHU.
XapakTep OKCHJIOB W T'MIPOKCHJIOB STHX 5IEMEHTOB B 3aBHCHMOCTH OT CTENCHM
OKMCJIeHUs MeTallld.

JleMoHCTpaLHH

Komnekuuy TPOCTBIX BEILICCTB, 0Gpa30BaHHBIX 3JEMEHTAMH PasIHHbIX
5NIEKTPOHHBIX ceMeHcTB. Koniexiuuu MHHEpPAJIOB M TOPHBIX MOPOA. [TonyueHue
aJIJIOTPOTTHBIX MoIM(pUKALMI KACIOPOAa, CEPhL, dochopa. XuMuiecKne CBOMCTBA
BOJIOPOJA, KHUCIIOpOAd, Cephl, docdopa, rajgoreHoB, yriaepona. Okcuzipl Cepbl,
a30Ta, YrIeposia, Kelesa, Mapramia, Me/i C pa3MYHBIMU CTENCHAMH OKUCIICHHA,
4x cBoiictBa. HIPOKCHIBI CEPBI, XpOMa, Mapratiia, Jene3a, MeJId, aIIOMUHUS U
LMHKA, UX TOTy4eHHe ¥ XUMAIECKHE CBOMCTBA.

JlaGopaTopHbie ONbITHI

N3yuenue CBOMCTB NPOCTHBIX BELIECTB " COeIMHEHUH S-
ynemenToB. VI3yueHne  CBOMCTB  MPOCTHIX BEIeCTB W  COeIMHEHWH  p-
>neMenToB./3ydeHue CBOMCTB MPOCTHIX BEIIECTB 1 coenrHeHn d-3JIEMEHTOB.

[IpakTHUYeCKOe 3aHATHE Ne21 «Ilomydenue THAPOKCHIOB ATFOMUHHI I
IMHKA; UCCIIE/IOBAaHNE UX CBOMCTBY.

IpakTHYyecKoe 3aHATHE Ne22 «[lomydeHue M HCCIEOBAHAE CBOMCTB

OKCHJIOB CepBl, yriieposa, hochopar.

2.13. Xumusi B KH3HH 0011eCTBA
XuMHsl H NPOH3BOACTBO. XMMUUICCKAs TPOMBILLIEHHOCT ¥ XUMHYCCKUC

texuonoruu. Celppe AJIA XUMHWYECKOM TMPOMBIIIIEHHOCTH. Boxa B XMMHYECKOH
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[POMBIIILISHHOCTH. Dueprud UIA  XUMHUECKOTO MPOU3BOJCTBA. Hay4nbie
pUHIMIIE XUMA4ECKOTO TIPOU3BO/ICTBA. JammTa OKpy’Karolei cpeabl 1 oXpaHa
Tpya TIpd XHAMHIECKOM NPOM3BOJCTBE. OcuoBHble CTalMH XUMUHCCKOIO
nponssoacTea. CpaBHEHHE TIPOM3BOJICTBA aMMUAKa 1 MeTaHOoJIA.

Xumusi B CeIbCKOM XO3siCTBE. Xumusanus CelbCKoro X03g#cTBa U €€
nanpasieHus. PacTeHHA M rouBa, TNOYBEHHBIH OrIOMAON|H  KOMIUIEKC.
VnoOpenus U HX wraccudukanus. XUMUICCKHE cpeacTBa 3allUThl pacTeHHH.
OtpuuaTeIbHble MOCICACTBIA MpUMEeHEHHs NEeCTHIMIOB X Goppba ¢ HHUMH.
XyMu3alys )KUBOTHOBOACTBA.

Xumusi u JKoJorus. XHMHAIECKOS 3arpsi3HeHNE OKpy>Karolen Cpenbl.
Oxpana ruapocgepsr OT XEMHUecKoro 3arpsisHeHus. OxpaHa  TIOHBBI oT
XUMHYECKOTO 3arpsi3HeHHs. Oxpana aTMocqepsl 0T XAMHAYECKOTO 3arps3HeHUs.
Oxpana (ropsl H payHsl OT XUMHYECKOTO 3arpsA3HeHUA. BuoTexHonorus U renHas
WH)KEHEPHS.

XuMusi H NoBceHeBHasl JKU3HD yesioBeKa. JloMallHss anTexa. Moromiue
u umcrsanpe cpeacrsa. CpeacTsa Gops0bl ¢ OBITOBBIMH nacekompiMu. CpezcTsa
TMYHOM rMTHeHbl ¥ KOCMETHKH. Xymus ¥ T, MapKHpOBKH yaKOBOK MTULLIEBBIX
4 TMCMEeHMYEeCKUX MPOJYKTOB U yMEHHE X YNUTATh. DKOJOTHA XUITHILA. Xumus A
reHeTHKA 4eJloBeKa.

JleMOoHCTPANHH

Moyenu TIPOU3BOJACTBA CepHOW KHCJIOTBI H amMuaka. KosneKuus
yno6peHuii ¥ NecTALHIOB. O6pa3sLbl CpeicTB GLITOBOI XMMKMH H JIEKapCTBCHHDIX

rpenapaTos.
[pakTHUECKOe 3aHATHE Ne23 «O3HakomIIeHHE C KoJLTeKIueil y1o0OpeHu
¥ TIECTHLIU/IOBY.

[pakTHYecKoe 3aHATHE Ne24 «OznakoMmiieHue C obpasiamu CpefcTB
6LITOBOM XMMHUY U JIEKapCTBEHHBIX npenapaToBy.

IIpuMepHbie TEMBI pedepaToB (R0K12710B), HHAHBHAYATLHBIX NPOEKTOB

« BHOTEXHOJOTHs ¥ TeHHAs MHKEHEPUA — texuonorux XXI Beka.
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« HaHOTEXHOJNOTHSA KaKk IIPUOPUTETHOE HANpaB/ICHWE DPAa3BUTHA HaykKu u
MPOU3BOJICTBA

B Poccutickon ®enepaiyi.

» CoBpeMeHHBIE METO/1bl 00e33apaKnBaHKS BOJIBL.

* AIJIOTpONUS METAJIIOB.

» JKuznp u nesrenpHocTh JI.M.Menaeneena.

« «[TepuoauueckoMy 3aKOHY Oyylllee He TPO3UT Pa3pyIIEHUEM. ..»

« Cunres 114-ro aneMeHTa — TpUyM{] POCCHICKUX DHU3UKOB-AIEPLIUKOB.

« M3oTonel Bogopo/a.

* Ucnnonp3oBanue panruoaKTUBHBIX HU30TOIOB B TEXHUYECKHX LICIIAX.

s PeHTreHOBCKOE U3IyYeHUE U ero UCIIONIb30BAHNE B TEXHUKE ¥ MEIMLITHE.

e [Tnazma — 4YeTBepTOE COCTOSHHE BELIECTBA.

« AMOpGHBIe BeIecTBa B IPUPOJIE, TEXHHKE, OBITY.

» OxpaHa OKpy’Karollel Cpelbl OT XUMHYCCKOro 3arpsA3HCHHS. KonuuecTBeHHBIE
XapaKTePUCTUKHU 3aTPSI3HEHUS OKPYKAIOLIEeH Cpeibl.

» [IpuMeHeHne TBEPAOTO U ra3000pasHoro OKCH/IA yriepoaa (Iv).

* 3amKTa 030HOBOTO 3KPaHa OT XUMHYECKOT0 3arpsA3HEHHA.

o T'pyGomucriepcHple CHCTeMBbI, MX KraccHGUKal|s ¢ HCMONB30BAaHHE B
npoheCCHOHANBHON NeATeIbHOCTH.

» KocmeTnyeckue reim.

« [IpuMeHeHHe CyCIIeH31i U OMYJIbCHI B CTPOUTEIILCTBE.

« MuHepasl ¥ ropHbIE TOPOJIBI KaK OCHOBA JIMTOC(EpBI.

« PacTBOpPEI BOKPYT Hac. THIbI pacTBOPOB.

* Bojia KaKk peareHT u cpejia Jisi XHMH4ECKoro npouecca.

* XXu3nb u nesrensHocTh C.AppeHuyca.

« BKJajg OTEYeCTBEHHBIX YUYEHBIX B pPa3BHTHE TEOPUM OIIEKTPOIATHYECKOH
JIUCCOLIMALIUH.

* YeTpaHeH#e )KeCTKOCTH BOJIbI Ha POMBILIICHHBIX MPEANPHATHSIX.

« CepHast KUCIIOTA — «XJIeO XMMHUYECKOH POMBILITEHHOCTHY.

« VICr0/1b30BaHHE MUHEPAIBHBIX KMCIIOT Ha PEANPUATHAX Pa3IHIHOTO MPOQHIIS.
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» OKCUIBI ¥ COJIU KaK CTPOUTENbHBIE MAaTEPHAIBI.
« Uctopus rurca.

e HOBapeHHaSI COJIbL KaKk XUMMHUYECKOE ChIphbe.

« MHOTO/IHKHiT KapOOHAT KATbLUS: B IPUPOE, B IPOMBILLIEHHOCTH, B OBITY.

« Peak1iuy ropeHus Ha MPOU3BOJICTBE U B OBITY.
 BUpTyanbHOE MOJIETHPOBaHHEe XUMHYECKHUX [IPOLECCOB.
* DNIeKTPOIU3 PacTBOPOB 3JIEKTPOJIUTOB.

¢ DIEeKTPOIU3 PACILIABOB 3JIEKTPOIUTOB.

« [TpakTHYecKOe NPUMEHEHHE HIIeKTPOoIH3a: pahUHUPOBaHKE, TAbBAHOIIACTHKA,

raJbBaHOCTErHsl.
« VicTopusi 1oy4eH s 1 TPOU3BOCTBA aFOMHHHSL.
« DNEeKTPOIUTHYECKOE MTONTyYeHHe ¥ paUHHPOBAHHE ME/IH.

* )Ku3ub u pearensHocThb . [[3BH.

« Ponp MeTauloB B MCTOPHHM  4YEJIOBEYECKOM  IIMBHJIM3ALMH.

Wcropus

OoTeuyecTBEHHOH uepHOH Mmerammyprud. CoBpeMeHHOE  MeTaLlyprudeckoe

IIPOM3BOJICTBO.

« VcTopus OTe4ecTBEHHOW IBETHOH MeTajulypriu. Pojib MeTalIOB M CIUIABOB B

HAay4YHO-TEXHUYECKOM Iporpecce.

+ Koppo3ust METaJIJIOB U CIIOCOOBI 3aLIUTEL OT KOPPO3HH.
 nepTHbIe UM 61aropoIHBIE ra3kbl.

» Poxxaroniye coJii — rajloreHbl.

» MicTopusi mIBEACKOM CITUYKH.

e MicTopus BO3HMKHOBEHHUS U Pa3BUTHSA OPTaHUIECKOH XUMHUH.

« )Kusup u gestensHocTs A.M.byTieposa.

* Butanusm # ero Kpax.

« Poibp OTEYECTBEHHBIX YUYEHBIX B CTAHOBJICHUM M PasBUTHH
OpraHM4YecKou XMMHHU.

« CoBpeMeHHbIe NPe/ICTABIECHUS O TEOPUHM XUMHYECKOrO CTPOCHHUSL.

* DKOJIOTHYECKHE aCIleKThl UCIOJIB30BAHM YIVIEBOAOPOAHOTO ChIPhA.
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. DKOHOMUYECKHUE dACIIEKTbI MEXIAYHapOIHOTI'O COTPpYIHHUYECTBA 10
HCIIOJIb30BaHHIO YTIIEBOAOPOIHOIO ChIPB.

« Vcropuss OTKpBITUS U pa3pabOTKM ra3oBbIX M HE(QTSHBIX MECTOPOXIECHUH B
Poccuiickoin @enepaium.

« XyMuS yrIeBOI0POIHOTO CHIPES ¥ Mos OymyIast mpodeccus.

* Vr1eBo10pOIHOE TOTIIIMBO, €r0 BUIBI H Ha3HAYEHHE.

» CuHTeTHYECKHE KaydyKH: UCTOPUSI, MHOrOOOpa3ue U MepCrieKTHBHI.

» Pe3dHOTEXHHYECKOE TIPOM3BOIACTBO U €ro pojib B HAYYHO-TEXHHYECKOM
nporpecce.

« CBapo4HOE IIPOM3BOJICTBO U POJIb XUMUH YIJIEBOAOPOIOB B HEM.

» Hed b 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aMMOBBITO/IHOTO
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TEMATHUYECKOE IIJIAHUPOBAHUE
[Ipp  pealusaldd  COJepKaHUA  0OIE0Opa3oBaTesbHOM  ydyeOHOM

nucuunuasl «Xumus» B npezpenax ocBoenust OITOIT CIIO nHa 6a3e ocHOBHOrO

obuiero o0pazoBaHus C MOJy4YeHHeM cpeaHero obmero obpazosanus (ITITKPC)
MaKcuMalibHas ydeOHasi Harpy3Ka 0Oy4arolHXcsi COCTaBIIsAeT:

« mo mnpodeccun CIIO 43.01.09 IloBap, KOHAUTEP eCTECTBEHHO-HAY4YHOIO
npoduns npodeccronansHoro obpasoBanns — 189 uacos, U3 HUX ayaUTOpHAS

(oOs3aTeNbHAsA) Harpy3ka OOyJaloUIMXCsl, BKIIOuYas JjaboparopHbie OMNBITHI U

MpaKTH4ecKUe 3aHATHs, IPAKTHYECKYI0 NOAroTOBKY— 171 4ac.
TemaTHuecKHii NJ1aH 0011e00pa30BaTe/IbHOM y4eOHOH JAHCUMILIHHBI

OV.11 Xumus

Ne HanmenoBauue pa3ae/ioB H TeM KonnuecTBO 4acoB
TeMBbl AYAHTOPHOJ HATPY3KH
Bceero IIpakTuy. 0
nab. paboTh

Beenenne 2

Pasnen 1. Opranndeckasi XHMHsI 78 17

I.1. | TIpeamer opraHM4ecKOi XUMHH. 10 2
Teopus cTpoeHus OpraHnYeCKUX

coeHeHu. Kitaccuduxanus
OpraHu4ecKkux coeiuHeHui. OCHOBBI
HOMEHKJIaTypbl OPraHH4eCKHX BELIECTB.
Turbl XUMHYECKUX CBSA3EH B
OpraHUYeCcKUX COeJUHEHUSX H CIIOCOOBI
ux paspeiBa. Kitaccudukanuus peakiuui B
opranuyeckoit xumun. CoBpeMeHHbIE
MPEICTABIICEHUS] O XUMUYECKOM CTPOEHUU
OpPraHUYECKHX BEIECTB.

1.2. | IlpenenbHble yrieBOAOPOIBI

1.3. | DTUIEHOBBIE M IUEHOBBIE YIVIEBOJOPOIBI

1.4. | AueTuneHOBBIE yTIIEBOIOPOIEI

Al B N OO
—

1.5. | ApomaTrueckue yrieBoJA0pO/IbI
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1.6. | ITpupoaHbIe UCTOYHHUKH YTJIEBOAOPOIOB - 1
1.7. | T'upoKcUbHBIE COEIUHEHNUS 6 2
1.8. | Anperuzibl ¥ KETOHBI 6 1
1.9. | Kap6oHOBBIE KHCIIOTBI M UX 6 2
IPOU3BOIHEIE
1.10 | YrneBoxnsl 6 2
1.11 | AMHUHBI, aMUHOKHCJIOTBI, O€JIKH 6 1
1.12 | AzoTcoaepikalliie reTepoluKInIecKue 6 1
coenrHeHHs. Hyk/ieMHOBBIE KHCIIOTBI
1.13 | Buonmoru4ecky aKkTUBHbIE COEUHEHUSA 6 1
Pasznen 2. O6mias u HeOpraHuyeckKasi XHMHs 91 17
2.1. | Xumus — HayKa O BellecTBax 3 2
2.2. | Ctpoenue aroma - 1
2.3. | [lepnopuueckuii 3aKOH U 8 1
[Nepuoauyeckas cucreMa XUMHYECKHUX
sanemenToB J[.U. MeHnzeneena
2.4. | CtpoeHue BelecTBa 8 1
2.5. | [Tomumepsl 4 1
2.6. | JucnepcHble CUCTEMBI 2 1
2.7. | XuMH4YeCKHEe peaKIUuH 10 1
2.8. | PactBOpBI 8 2
2.9. | OkucIUTENbHO-BOCCTAHOBUTEIbHbIE 10 1
peakiiy. DIeKTPOXUMHYECKHE
MpOLECChI
2.10 | Knaccudukanus Bemects. [IpocTere 8 1
BeIeCTBA
2.11 | OcCHOBHBIE KJIaCChl HEOPIraHUYECKUX U 8 7
OpPraHU4eCKHX COeAMHEHHUH
2.12 | XuMHs 37IEMEHTOB 10 2
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2.13 | Xumus B )KU3HU 0o0LIecTBa 6 |
Koncynpranuu 12
DK3aMeH 6

HUroro 189 34
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XAPAKTEPHMCTHKA OCHOBHBIX BUJIOB
YYEBHOUJAESITEJIbHOCTUCTYAEHTOB

Coaepaanne 00y 1eHHs

Xapamepnc"rmca OCHOBHBIX BHI0B
1eATEIbHOCTH CTYAeHTOB (Ha YpoBHe y4eOHbIX
JefcTBHI)

Baskueimue

XHMHYeCKHe MOHATHS

VMeHHe [aBaTh OMmpeaeNeHue W OIepUpOBaTh
CleIyoIUMHU XUMUYECKUMHU TOHATHAMU:
BEIIECTBO, XUMUYSCKHU DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHAasl W MOJIEKYJIsipHass MaccChl,
MOH, QUIOTPONHS, H30TONbI, XUMHUYECKas CBI3b,
3JIeKTPOOTPHLIATENBHOCTD, BaJIEHTHOCTB, CTEICHD
OKHCJIEHUS, MOJIb, MOJIIpHas Macca, MOJISIPHBIH
o0BeM ra3zoo0pa3HbIX BEIECTB, BEIllEeCTBA
MOJIEKYJISIPHOTO W HEMOJEKYJIAPHOro CTpOCHHA,
pacTBODPBHI, 3JIEKTPOJIUT 51 HERJIEKTPOJIHT,
NIEKTPOJIMTHYECKAs. JMCCOLMALMSA, OKHUCIUTEIb H
BOCCTAHOBUTEJIb, OKHUCIJIEHHE U BOCCTaHOBJICHME,
TerioBoi 3GQexT peakunH, CKOpOCTh XHMHYECKOHN
peakuyy, Karajuu3, XMMHYEeCKoe paBHOBECHC,
yTJIepOJHBIA  CKEJIET, (GyHKLIHOHAIbHAs TIpynna,
U30MepUsl, TOMOJIOrHs

OcHOBHbBIE 3aKOHbI

XHMHH

dopMyIHPOBAaHME 3aKOHOB COXpaHEHHS MAacChl
BElleCTB W IIOCTOSIHCTBA ~ COCTaBa  BEILECTB.
VcTaHOBKa NMPUYUHHO-CIIEACTBEHHON CBS3H MEKIY
colep)KaHMeM OTUX 3aKOHOB W  HAlHCaHHEM
XUMHYECKUX (OPMYNT H ypaBHEHHH. YcTaHOBKa
3BOJIIOLMOHHOM  CYIIHOCTH MEHJIEJIeeBCKOH U
COBPEMEHHON(OPMYIHPOBOK MepHUOAUYECKOrO
3aKOHA IL.N. Menneneesa. O0BbscHeHUE
(GHU3HMUECKOrO CMBIC/Ia CUMBOJIMKH MepUOIUUECKOM
Ta6uumpl  XuMuueckux — onementos . W
MenneneeBa (HOMEpPOB  JJIEMEHTa, IIEPHOAA,
rpyInbl) U YCTAaHOBKA NPUYMHHO-CIIEICTBEHHOM
CBSA3H MEXIY CTPOCHUEM aroma 51
3aKOHOMEPHOCTSIMH U3MEHEHH CBOMCTB 3JIEMEHTOB
1 00pa3oBaHHBIX WMH BEILECTB B IepHojax H
rpynnax. XapaKTepHCTHKa SJIEMEHTOB MalbIX H
GONBIIMX TEPUOJOB MO HX TOJIOKEHHWIO B
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[Nepuonuyeckoii cucreme 1. V. Menjieneesa

OcHOBHbIE TEOPHH
XHMHH

VCeTAHOBKA 3aBUCUMOCTH CBOMCTB XMMHMYECKHX
BelIeCTB OT CTPOEHHA AaTOMOB OOpa3yloIUX MX
XUMHUYECKUX 3JIEMEHTOB. XapaKTepHCTHKA
BASKHEHIIMX THUIIOB XUMHMYECKHX CBA3eH H
oTHOCHTENbHOCTH 3Toi THmonorud. OOBAcHeHUe
3aBHCHMOCTHU CBOHCTB BEILECTB OT MX COCTaBa H
CTPOCHHUS KPUCTAININIECKUX pELIETOK.
QopMyIUPOBKa OCHOBHBIX MOJIOKEHHH TEOpHH
3NEKTPOTUTHYECKOH IUCCOLMALIUU U
XapakTepucTHKa B CBETE 9TONM TEOPHUH CBOMCTB
OCHOBHBIX KJIaCCOB HeOpraHu4YecKux
coeauHeHni. PopMyJIHPOBKA OCHOBHBIX
[OJIOKEHUI  TEOpUH  XHMHUYECKOro  CTPOCHHA
OpraHMYeCKHX COEJMHEHHH M XapaKTepUCTHKa B
cBeTe HSTOM TEOpPHUHM CBOMCTB OCHOBHBIX KJIacCOB
OpraHMYEeCKUX COeMHEHNH

BakHelinue Bemecrsa H
MaTepHAaJIbI

XapakTepucTHKa COCTaBa, CTPOCHHS, CBOWCTB,
[oJTydeHusl ¥ NPHMEHEHUs BOKHEHIIMX METajlIoB
(IA u IIA rpynm, allOMHHHS, JXeje3a, HCKOTOPbIX
d-37eMEeHTOB) ¥ UX COeIUHEHHM. XapaKTepuCcTHhKa
cocraBa, CTpPOEHHs, CBOWCTB, TOIYy4YeHHSA H
MpYMEHEeHUs BaXKHEHIINX HEMETA/IOoB (VIII A,
VIIA, VIA rpymm, a Takxke asora u ocdopa,
yriaeposa ¥ KpeMHuUs, BOJOPO/IA) U MX COeJMHEHHH.
XapakTepucTHKa CoOCTaBa, CTPOCHHA, CBOMCTB,
MoNMydeHUs ¥ IPUMEHEHWs BAXHEHIIMX KJIacCoB
YI7IeBONIOPOAOB (alKaHOB, LMKIIOATIKAHOB, alKeHOB,
ANKWHOB,apeHOB) W HX Hambolee 3HAYMMBIX B
HApOJIHOXO3AMCTBEHHOM IUIaHe npeaCTaBUTeNeH.
AHAIOTMYHAS ~ XApaKTepUCTHKAa  BaXHEHIINX
npejcTaBUTeNeil JPyrux KIaccoB OPraHMeCKHX
COCMMHCHMI: MeTaHojlia M JTaHoNa, CIOXKHBIX
3¢ upoB, JKUPOB, MBI, aJIbJIETH/I0B
(bopmanbieruioB paneTaiabieruia), KeTOHOB
(atieToHa), KapOOHOBBIX KHCIIOT, MOHOCAaXapHJIOB
(rIFOKO3BI), JIMCaXapy/I0B (caxapo3sl),
nonucaxapuioB  (kpaxmaia M LEJUTEOIO3B]),
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aHUJIMHA, AMUHOKHUCIIOT, OEJIKOB, HCKYCCTBCHHBIX U
CUHTETUYECKHX BOJIOKOH, KaY4YKOB, IIaCTMACC

XHMHYECKHH S3BIK H
CHMBOJIHKA

Wcnons3oBaHue B yueOHOM M MpodeccHOHaIbHOM
NeATeTPHOCTH  XHMHYECKMX  TEePMHHOB |
cuMBoNMKHd. Ha3BaHue H3y4YeHHBIX BEIIECTB I10
TPUBHATILHON HIIM MEXIYHApOJHONW HOMEHKIAType
M OTpaXeHHWEe COCTaBa JITHX COCIMHEHHH ¢
MOMOLIb0  XuMmHueckux Qopmyn. OtpaxeHue
XMMHYECKAX MPOLECCOB C TMOMOIIBIO ypaBHEHUH
XMUMHUYECKUX peaKIfii

XHMHYeCKHe peaKHu

OOBsACHEHHE CYIIHOCTH XUMHYECKUX IIPOLECCOB.
Knaccupukamuss ~ XMMMYECKMX  peaklud 1o
pasJMYHBIM  ITIPU3HAKaM: 4YHCIy M COCTaBy
MPOJYKTOB M PEareHTOB, TEMIOBOMY I(QeKTy,
HampaBleHuoo, (ase, HaIW4YHIO KaTaau3aTopa,
W3MEHEHUIO CTeleHeld OKHCJIEHHS JJIEMEHTOB,
o0Opa3yloliX BeIleCTBa. YCTaHOBKAa TPU3HAKOB
06IIero ¥ pasjIuYHOro B THIIOJIOTHM PEaKUUH i
HEOPraHWYeCKOd ¥ OpraHM4eckod  XHMHH.
KnaccuuKamnus BEIIECTB H IPOLECCOB C TOYKH
3peHHs OKHCJeHHs-BoccTaHoBNeHUs. CocTaBlIeHHe
ypaBHeHWH  peakiui ¢  IOMOIIBIO  METOJa
snekTpoHHOro Gananca. OObsicHeHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW peakUdd M TMOJOKEHUS
XHMHYECKOTO PaBHOBECHS OT Pa3IMYHBIX (HaKTOPOB

XuMHuyecKUH
IKCMEPHUMEHT

BrimojiHeHHe  XMMHYECKOI0  JKCIEpUMEHTA B
MOJIHOM COOTBETCTBHH C IpaBHIaMH 0e30macHOCTH.

HaGmonenue, Gukcanus U ONKMcaHue pe3yIbTaToB
NPOBEICHHOTO JKCIIEPUMEHTA

XuMH4YecKasi
uHopmauusi

[poBeneHue CaMOCTOSITENILHOTO MOKCKA
XUMHYeckoil HMH(pOpPMalMU € HCIOJIB30BaHUEM
pa3TMYHBIX ~UCTOYHMKOB  (HAYYHO-IOMYJIAPHBIX
W3/IaHUi, KOMIBIOTEPHBIX 0a3 JaHHBIX, PeCcypcoB
Uurepuera).  Vcrmonp3oBaHHe — KOMIBIOTEPHBIX
TeXHOJNOTHH 1 o0paboTkM M Iepejayu
XUMHUYECKOH HHPOpMAlUH U ee Npe/CTaBIECHUS B
pa3Iu4HBIX hopMax

Pacuernl no

VCTaHOBKA 3aBHCHUMOCTH MEXJY KayeCTBEHHOH H
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xuvMuueckuM (opMyJiam | KOIHYeCTBeHHOH CTOpOHAMH XAMHHYECKUX

M YpaBHEHHAM 06BEKTOB U MpoieccoB.PelieHne pacueTHbIX 3a/1ad
10 XUMHUYECKUM (hopMyJIaM U ypaBHEHUIM
MpoduabHoe n | O6bsicHeHne XHMHYECKUX SIBIIEHUH,
npogeccHoHaTbHO npoMcXoismMx B mpupoie, 0wty M HA
3HAYHMMOE CoepKaHue npoussoacTBe.  Onpenenexue BO3MOXHOCTEH

MPOTeKaHUsA  XUMHYECKHX npeBpalieHuiit B
pa3NUYHBIX ~ YCIOBHAX. CobnromeHre  paBHIl
JKOJIOTMYECKH  CPaMOTHOro  TNOBEICHHS B
OKpYy Karolen cperne. Ouenka BIIUSTHUS

XUMHYECKOr0 3arpA3HEHHs OKPYXKAIOIel Cpelbl Ha
opraHusm yeJjioBeKa U Jpyruc JKHUBBIC OpI‘aHHBMBI.
Cobmroienre TpaBuil 6e30IacHoro olOpalleHus C
rOpIOYMMH M TOKCHYHBIMH  BeLIECTBaMH,
nabGopaTopHblM  00OPYIOBAHUEM. IToaroroska
pacTBOPOB 3a/laHHOW KOHIEHTpaluK B OBITY ¥ Ha
IIPOU3BOICTBE. Kputuueckas OLIeHKa
JIOCTOBEPHOCTH XUMHYECKOU uHbOpMaIHH,
OCTYIAIOIeH U3 Pa3HbIX MCTOYHHKOB

VYEBHO-METOJIMYECKOE MATEPUAJBHO-TEXHHUYECKOE
OBECHEYEHME MPOrPAMMBI YYEBHO! U CIMILINHbI
«XHUMUSA»

OcBoenye MpPOrpaMMbl y4eOHOH JUCLHUIUIHHBI «Xumus» mnpeanoaraet
Hanuuue B MpodecCHOHANbHOMU ob6pa3oBarenbHOM OpraHu3allliy, peanu3yrouei
06pa3oBaTe/bHyl0 MPOrpaMmy CpeHEro obiiero obpa3oBaHusi B IIpelenax
ocsoennsi OITOIT CITO Ha Gase OCHOBHOrO 0O1IEro obpasoBaHus, KaOuHETA
xuMuE ¢ naGopaTopueil U J1aGOpaHTCKOH KOMHATOM, B KOTOpOM HMEECTCs
BO3MOYKHOCTH 00ecreduTh CBOOOIHBIN NOCTYIl B UuTepHeT BO BpeMs yd4eOHOro
3aHATUS ¥ B TIEPUOJ BHEY4eOHOH ASATEIbHOCTH 00y4aroIIMXCs.

[ToMelienue KabuHeTa JOJDKHO YAOBJICTBOPATH tpeGoBanusiM CaHHTapHO-
HMUIEMHOTIOTHYECKUX [TPaBUI U HOPMAaTHBOB (CanlTuH 2.4.2 Ne 178-02) u OBITh
OCHAIIICHO THIIOBBIM O00OpYHOBaHHEM, YKa3aHHBIM B HACTOALIMX TpeboBaHUAX, B

ToM uHClle CrelMATH3MpOBaHHOM y4eOHOH Mebenbio M CpencTBaMu o0y4eHus,
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JOCTATOYHBIMK Ui BBINOJNHEHHA TpeOOBaHMA K  YPOBHIO  MOITOTOBKH

0Oy4JaroImuxCcs.

B kaOuHETe HODKHO OBITH MYJBTHMEIUIHOE 000pyAOBaHMe, MOCPEICTBOM
KOTOPOro Y4YacTHHKM 00pa3oBaTejibHOro Ipouecca MOTYyT NpOCMAaTPHUBATh
BH3yaQIbHYIO HH(MOPMAILMIO 110 XMMHH, CO37aBaTh MPE3CHTALIH, BUJI€OMaTEPUAIIBI
uT.IL

B cocraB  y4eOHO-METOIMHYECKOr0 M MaTepHalbHO-TEXHUECKOIO
OCHallleHUs] KaOMHeTa XUMUU BXOJAT:

« MHOrO(YHKIMOHATBHbBIA KOMIIIEKC MPEeToAaBaTes,

« HaTypaJbHBIe OOBEKTBI, MOJEINH, npuGopbl ¥ HAOOpbl s TMOCTAHOBKM
JIeMOHCTPALMOHHOTO M y4EHHYIECKOro 3KCIIEPUMEHTA,;

* TIeYaTHBIE ¥ DKPaHHO-3BYKOBBIE CPEJICTBA o0Oy4eHus,

* cpeJICTBA HOBBIX MHPOPMAL[HOHHBIX TEXHOJIOTUH;

* pEaKTHBBI;

* IepeYHN OCHOBHOMU H JIOTIOJTHUTENILHOM Y4eOHOM JINTepaTyphl;

« BCIIOMOTATeNbHOE 000py/10BaHe U HHCTPYKINH;

« GubmoTeuHbIH GoHI.

B 6uOauoTeuHblii (OHI BXOMAT Y4eOHHKH H y4eOHO-MEeTOqUYECKHE
xomruiekTsl (YMK),peKOMEHIOBaHHbIE WM JAOMYyIICHHBIE U WUCITOIL30BAHUS B
npodeccHOHAIBHBIX obpazoBaTebHbIX OpraHU3aLHsIX, peanu3yroIux
00pa30BaTebHYI0 TpOrpaMMy CpeHEro obuwero obOpa3oBaHHs B Ipe/enax
ocpoenust OITOIT CTTO na 6aze ocHoBHOTO 061Iero 06pa3oBaHMs.

BubnoTeuHbli GOHI MOXKET ObITh JOMOJIHEH XMUMHUYECKOH 3HLUKIIONEIHeH,
CIPaBOYHMKAMH, KHUTAMU JULsl YTEHUS TI0 XUMHH.

B mpouecce OCBOSHHs IPOTPaMMBbl yueOHON JAMCLMILIHHBL  «XHMHUD)
CTY[EHTbl JOIKHBI HMETh BO3MOXHOCTh JOCTYIa K 3JIEKTPOHHBIM y4eOHBIM
MaTepuaaM MO XMMHH, HMEIOIMMCS B cBoOOAHOM nocTyme B ceTu MHTepHET

(371eKTPOHHBIM KHUTaM, NPaKTHKYMaM, TeCTaM, MaTepualam EI'D u ap.).
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1.O600pazoBanuu B Poccuiickoit ®enepauuu: denep. 3aKoH

0129.12. 2012 Ne 273-®3 (B pen. PenepaibHBIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot
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00pa3oBaTeIbHOrO CTaHapTa cpeHero (IOJIHOro) oduero o6pa3oBaHus’ ».
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