IIpuioxenue 1 K 0CHOBHOM 00pa3oBaTe/IbHOM MpPOrpaMMe CpeJHero ooIero
o0pa3oBaHKs MyHHI[UIIA/IBHOTO 001[e00pa30BaTe/IbHOT0 YUPeK/ eHHUs
«IIlapanoBckasa cpeaHsAs LIKO/Ia»

Pabouas nporpamma
yueOHOro mpegMera « X MUMHUS»
(Yr/1y0/1eHHbIH YPOBEHb)

10-11 kiacc

c. Illapanoso, 2021 rox



Pabouast mporpaMMa yueGHOTo mpeamMeTa «Xumush» (yrayOsieHHbIN ypoBenb) st 10 — 11
K/IacCOB pa3paboTaHa B COOTBETCTBUU C HOPMAaTUBHBIMU JIOKYMEHTaMM:

1. ®epepanbhbiii 3ak0H OT 29 gmekabpsi 2012 roma Ne 273 — ®3 «O6 obpa3oBaHWM B
Poccuiickoii @epnepariiumn» (C U3MEHEHUSIMU).

2. TIpuka3z MunucrepctBa obpa3oBanuss U Haykdu P® ot 17.05.2012 1. Ne 413 «O6
yTBepKIeHU! depepanbHoro I'ocymapcTBeHHOTO 00pa3oBaTeNbHOTO — CTaHAApTA
cpepHero obmiero obpaszoBanus» (B pef. oT 11.12.2020 r)

YMK:
O. C.TabpuenssH. Xumus. Paboune mnporpammel. IlpeamverHast iuHUS y4uyeOHMKOB
O.C.Tabpuenssna u ap. 10—11 xmaccel : yueb. mocobue pjisi o6iieobpa3osar.

opranmsanmii  / O. C.T'abpuens, W.T. OctpoymoB, C. A.CnagkoB. — M.
[Ipocserenue, 2019.

O. C. T'abpuensn Xumus. 10 knacc. M.: /Ipoda

O. C. T'abpuensn Xumus. 11 knacc. M.: [Ipoda

Pabouasi mporpaMMa OpHUeHTHpPOBaHa Ha OCBOeHHe rpeiMeTa Ha 6a30BoM ypoBHe B 00béme 3
yacoB B Hezlento B 10 Kyacce v 3 yacoB B Heziestro B 11 Kjacce.
IInanupyemble pe3y/ibTaThbl 0CBOEHHUS YUeOHOI0 MpeaMeTa
JINUHOCTHBIE pe3y/IbTaThl
1) pOCCHﬁCKElSI rpaXXgaHCKad NAeHTUYHOCTD, [aTPUOTU3M, YBAXKEHHE K CBOEMY HapoAy, UyBCTBad
OTBETCTBEHHOCTH Tepe]; Po/iuHOM, rOpA0CTH 3a CBOH Kpaii, CBoto PoziiHy, TIpOIIIoe U HaCTOsIee
MHOTOHALIMOHAIBHOTO HapoZa Poccun, yBaxkeHre rocyJapCTBeHHBIX CUMBOJIOB (Tep0, dar, ruMh);

2) rpakJaHCKYIO TIO3UIMIO0 KaK aKTUBHOTO ¥ OTBETCTBEHHOT'O WieHa POCCUICKOr0 00IeCTBa,
0CO3HAIOITEro CBOM KOHCTUTYI[MOHHBIE MPaBa U 0053aHHOCTH, YBAXKAIOIIIEr0 3aKOH U MPaBOTIOPS/IOK,
00s1aaro111ero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NPUHUMAOLEr0 TPaAULOHHbIE
HallMOHAJbHEIE U 00IIleue/ioBeYeCKre TYMaHUCTHUECKHe U IeMOKpPaTHUeCKHe 1IeHHOCTY;

3) TOTOBHOCTS K Cy»eHUr0 OTeuecTBy, ero 3allluTe;

4) chopMUPOBAaHHOCTb MHPOBO33PEHUs], COOTBETCTBYIOLL[ET'0 COBPEMEHHOMY YPOBHIO Pa3BUTUsI HAYKHU U
0011{eCTBeHHOM MPAaKTUKXA, OCHOBAHHOTO Ha JHajiore KyJIbTYP, a TaKKe pa3IM4YHbIX (GopM 00IIeCTBEHHOTO
CO3HaHUs1, OCO3HaHKe CBOEr0 MeCTa B IIOJIUKYJ/IbTYDHOM MUDE;

5) chopMHPOBAHHOCTb OCHOB CaMOPAa3BUTHSI I CAMOBOCITUTAHUS B COOTBETCTBHUHM C 001IjeueioBeuecKUMU
LIEHHOCTSIMU U U/lea/laMU TPa’kKZaHCKOT0 00I1[eCTBa; TOTOBHOCTH U CITIOCOOHOCThL K CAaMOCTOSITE/TbHOM,
TBOPYECKOW M OTBETCTBEHHOU JesiTe/IbHOCTH;

6) To/IepaHTHOe CO3HaHKe ¥ TIOBe/leHre B TIOJIUKY/IbTYPHOM MUpe, TOTOBHOCTB U CIIOCOOHOCTB BeCTU
[Masor C IpyTMMU JIIOIbMH, IOCTUraTh B HEM B3alMOIIOHUMaHMs, HaXOAUTh 0011e 1ie/1 1
COTPYZAHHUUATB /TSI UX JJOCTYDKEHHsI, CTIOCOOHOCTH TIPOTHBOCTOSATH UZEO0JI0THH SKCTPEMH3MA,
Hal[MOHa/IM3Ma, KCeHO(poOuH, TUCKPUMHUHALIMH 10 COLIMATbHBIM, PETUTHO3HBIM, PACOBBIM,
HaL[MOHA/IbHBIM TIPHU3HAaKaM U IPYTHUM HeraTHBHBIM COLMA/TIbHBIM SIBIEHUSIM;

7) HaBBbIKW COTPY/JHUUECTBA CO CBePCTHUKAMH, [IeTbMU MJIa/illIero BO3pacTa, B3pOC/bIMU B
oOpa3oBaTebHOH, 001IIeCTBEHHO M0JIe3HOU, yueOHO-UCC/Ie[0BaTe/TbCKOM, MPOEKTHOM 1 IPYTUX BUZAAX
JesITeNIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUe U MOBe/IeHHe Ha OCHOBE YCBOEHUS 00IeueioBeuecKux 1eHHOCTEH;



9) rOTOBHOCTB U CITOCOOHOCTH K 06pa30BaHKIO, B TOM YHC/Ie caMo0Opa30BaHHIo, Ha TMPOTSDKEHNH BCe
JKM3HH; CO3HATe/IbHOe OTHOIIeHNe K HellpepbIBHOMY 00pa30BaHMIO KaK YCJIOBHIO yCIEITHOU

nipoecCHOHATBHON 1 0011[eCTBEHHOH [1eATeTbHOCTH;

10) scTeTHUecKoe OTHOIIEHHWEe K MUPY, BK/TFOUasi 3CTeTUKY ObITa, HAYYHOTO U TEXHUUECKOTO TBOPYECTBa,
CII0pTa, 00I1]eCTBEHHBIX OTHOILIEHNH;

11) npuHATHe U peanu3anys [IeHHOCTel 370pOBOT0 U Oe3omacHOro obpasa >Ku3HH, MoTpeOHOCTH B

(1)I/IBI/II-I€CKOM CaMOCOBEPIIEeHCTBOBAHWH, 3aHATUAX CHOpTI/IBHO-OB,ELOPOBHTQJIBHOIZ [AedaTe/IbHOCTEIO,
HerpudaThe BpeJHbIX IIPUBBIYEK: KyPEHMNH, YHOTPE6J'IEHI/IH aJIKOTr'0J/is1, HQDKOTHUKOB;

]_2) 6EPE)KHOE, OTBETCTBEHHOE 1M KOMIIETeEHTHOEe OTHOILIIeHNe K (I)I/I3I/I‘JECKOMy " TICUXO0JIOTUUECKOMY

3[I0pPOBBIO, KaK COOCTBEHHOMY, TaK U [JPYTHX JIFO/|el, yMeHHe OKa3bIBaThb TIEPBYIO ITOMOIIIb;

13) oco3HaHHBIH BBIOOpP OyAyIIiel mpodeccry 1 BO3MOXKHOCTEN peann3aliii COOCTBeHHBIX KM3HEHHBIX
TI7IaHOB; OTHOLLEHUe K NMpogeCcCOHaNbHOM [1esiTe/IbHOCTH KaK BO3SMOKHOCTH yUacTHsI B PellleHU!

JIMUHBIX, 00II[eCTBEHHBIX, TOCY/[APCTBEHHBIX, 00IIeHAIIMOHATLHBIX TTPO0JIEM;

14) C(bOpMI/IpOBaHHOCTb 3KO0JIOrM4eCKOro MbIIJIeHWs, ITIOHKMMaHWA B/IMAHKA COLKMA/IbBHO-KOHOMUYECKKUX

MMponeccoB Ha COCTOAHKE HpHpO,E[HOﬁ n COL[HaJIBHOﬁ cpeabl; HpH06p8TEHI/IE OITbITA 3KO0JIOI'0-
HHHP&BHEHHOﬁ AedaTe/IbHOCTH;

15) oTBeTCTBEHHOE OTHOIIIEHNE K CO3/IaHUI0 CeMbU Ha OCHOBE 0CO3HAHHOTO TIPUHSATHS [IeHHOCTel
CeMeMHOM! >KU3HU.

JINdHOCTHBIE YHHUBEpPCA/JIbHbIE y‘l86Hble I[EﬁCTBHH

1
2)

3)

4)

B 1[eHHOCTHO-ODUEHTAl[MOHHON cdepe — O0CO3HaHUe POCCUMCKOW TpakJaHCKOU
W/IEHTUUHOCTH, MaTPUOTH3Ma, UyBCTBA T'OP/JOCTH 3@ POCCUICKYI0 XUMUYeCKYIO HayKy;

B TPY/I0BOI chepe — 20mosHOCMb K 0CO3HAHHOMY BBIOODPY JanbHelIieli oOpa3oBaTeibHOM
TPaeKTOPUU B BBICIIIEH IIKOJIe, T/le XUMUS SIBJISIeTCs POGUIMPYIOLel AUCLUTINHON;

B T03HaBaTe/bHON (KOTHUTHMBHOM, UHTe/IEKTyalbHON) chepe — yMeHue ymnpaB/siTh CBOeM
T03HaBaTeJIbHOU J1eSITe/TbHOCTBbI0, 20MOBHOCMb U CNOCOOHOCMBb K 00pa3oBaHHIO, B TOM
yrcie caMooOpa3oBaHMIO, Ha TIPOTSDKEHHWM BCed J>KU3HH; CO3HATe/bHOE OTHOILIeHHe K
HerpepbIBHOMY  00pa30BaHHIO KaK  YCJIOBUIO  YCTelIHOW  TpodeCCHOHAMbHON U
O0LeCTBEHHOW  [1eSITeTbHOCTH; ¢opmupogaHue  HaBBIKOB  3KCIIepUMEHTa/bHOMN
Y UCC/Ie[IOBaTeIbCKOM JIesTeNTbHOCTU; yuacmue B MyOJUUHOM TIpe/iCTaBIeHUN pe3y/bTaToB
CaMOCTOSITeJTbHOM T03HaBaTebHOU [1esITeIbHOCTH; yuacmue B MPOQUIBHBIX OJIMMITHaZaX
pa3/IMUHbIX ypOBHel B COOTBETCTBUM C )KeJlaéMbIMH pe3ysibTaTaMd W afleKBaTHOU
CaMOOIIeHKOM COOCTBEHHBIX BO3MOKHOCTEH;

B cepe 370poBbecOepe)KeHUsT — nNpuHAmMue U peanu3ayusi LeHHOCTed 370pOBOTO U
Oe3omacHOT0 oOpa3a >KWU3HHW, Henpusimue BpPeIHBbIX TIPUBBIUEK (KypeHUs, yHoTpeO/ieHuUs
aJIKOToJisl, HAPKOTUKOB) Oslarojilapsi 3HaHWIO CBOMCTB HAapKOJOTMUECKUX W HapKOTUUECKUX
BeIIeCTB; COOJIIO/IeHre TIPaBU/T TEXHUKUA 0e30TacHOCTH B Tpoljecce paboThI C BeIlleCTBaMH,
MaTepuaiamMH B yueOHOM (HayuHOM) TabopaTopyy U Ha TIPOM3BO/ICTRE.

1) yMeHMe CaMOCTOSITeNTbHO OTpeJesiATh Lie/id AesiTeTlbHOCTU U COCTaBJ/ISATh T/IaHbI
JlesiTe/IbHOCTU; CaMOCTOSITe/TbHO OCYILeCTB/ISATh, KOHTPOJMPOBATh U KOPPEKTUPOBATh

AedATe/IbHOCTb, MCII0/Ib30BATh BCeé BO3MOXXHbBIE peCypPChI AJId AOCTH)KEHKMA ITOCTAB/I€HHBIX HEHEﬁ
" pea/in3alju I1JIaHOB [1eATe/IbHOCTH; BI:I6I/IpaTb yCIieiHbie CTpATerur B pa3/IMUHBIX CUTYalUAX;

2) yMeHHe TIPOIYKTUBHO 00IIAThCS U B3aUMO/IeMCTBOBATh B MTPOIeCCe COBMECTHOM
JlesiITe/IbHOCTU, YUUTBIBaTh MO3ULIMHU APYTHUX YYaCTHUKOB JeSITe/IbHOCTH, 3¢ (HEeKTUBHO
paspelaTh KOH(QJIMKTHI;



3) B/IaZieHre HaBbIKaMU IT03HABaTeTbHOM, yueOHO-UCCIeJ0BaTeIbCKOM U TIPOEKTHOM
JesTe/TbHOCTH, HAaBbIKaMU pa3pelieHust pob/ieM; CriocO6HOCTb U TOTOBHOCTD K
CaMOCTOATE/IbHOMY MOUCKY METO/I0B PellleHHs] MPaKTUUeCKUX 3a/au, TPUMEHEeHHI0 pa3/InuHbIX
MeTO/ZIOB MMO3HaHMUS;

4) TOTOBHOCTB Y CIIOCOOHOCTH K CAMOCTOSATeTbHOM MH(OPMAIMOHHO-TI03HABATE/TbHOM
JesTeNTbHOCTH, B/aJileHre HaBbIKaMU TOTy4eHUs] HeoOX0MMOol nHbopMarivu U3 CI0Bapei
Pa3HbIX TUIIOB, YMeHHe OPUEHTHUPOBAThCS B PA3/IMUHBIX UCTOUHHKAX WH(POPMALIUN, KDUTHUECKH
OLIeHMBAaTh U UHTEPIPeTHPOBaTh MH(HOPMALIHIO, TI0JyUyaeMy0 U3 pa3/inyHbIX UCTOUHHUKOB;

5) yMeHHe UCI0/Ib30BaTh CPeICTBA MH(OPMAIIMOHHBIX 1 KOMMYHUKAL[UOHHBIX TEXHOIOTHIH
(manee — IKT) B pellieHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHH3al[MOHHBIX 33/jau C
cobmoieHrieM TpeOOBaHHUM PrOHOMUKH, TEXHUKH 06€30T1aCHOCTH, TUTHEHbI,
pecypcocbepe>keHust, PAaBOBbIX W ITHUECKUX HOPM, HOPM MH(OPMAIMOHHOM 6€30MacHOCTH;

6) yYMeHHe orpeaesisaTb Ha3HaueHrne U (I)YHKL[I/II/I Pa3/IMYHBIX COLHAIBHBIX HHCTUTYTOB;

7) yYMeHHEe CaMOCTOATE/IbHO OLI€EHMBATL U IIPUHUMATHE pEIlIeH s, Orpeae/idronne CTpaTeruro
rnosegeHuvs, C yaeToM rpa>kxidHCKUX U HpaBCTBEHHBIX I_IEHHOCTGI‘;I;

8) B/Ia/ieHHe A3bIKOBBIMU CpeACTBAMU — YMeHHe ACHO, JIOTUYHO U TOYHO HM3/1araTb CBOIO TOUKY
3D€HMs, UCITI0/Ib30BATh d/IEKBATHbIE A3BIKOBbBIE CPEACTBA,

9) BnasileHre HaBbIKaMU M03HaBaTeIbHOM pedyieKCHY KaK 0CO3HaHMSI COBepIllaeMbIX JeCTBUM U
MBIC/TUTE/IbHBIX MPOLIECCOB, MX Pe3y/IbTaTOB U OCHOBAHUM, IPaHUL] CBOEr0 3HaHUS U He3HaHW,
HOBBIX [103HaBaTe/IbHbBIX 33/lau ¥ CPeZICTB UX JOCTUKEHUSI.

1. PerynAaTHBHbIEe YHHBepCaIbHbIe yueOHbIe JeiiCTBUS
BbINyCKHUK Hay4YHTCS:

—  CaMOCTOSITe/IbHO OTpeleNisITh Lie/ld OCBOEHUS yueOHOro rpeameTa «XUMHsh», 3a/laBaTh
rapaMeTphbl ¥ KPUTEPHH, 110 KOTOPBIM MOKHO OTIPe/Ie/TUTh, UTO 1ieJib IOCTUTHYTa;

—  OL|eHMBATh BO3MOJKHBIE TTOC/IE/ICTBUS JOCTHXKEHHS ITOCTaB/I€HHOM 118/ B JIeATe/TbHOCTH,
COOCTBEHHOM KWU3HU U YKU3HU OKPY’KAIOIIUX JFOZIe, OCHOBBIBAsICh Ha COOOpayKeHUSIX 3TUKU U
MopaJy;

—  CTaBUTh U (HOpPMYIHMpPOBaTh COOCTBEHHBIE 3aflaud B OOyUeHUH XUMHHM U KU3HEHHBIX
CUTYaLUsIX;

— OLeHMBaThb pecypchl, B TOM UHC/Ie BpeMs W JIpyrvMe HeMaTepHhajbHble pPeCypChl,
HeoOXouMblIe /it JOCTVYKeHUsI TIOCTaB/IeHHOM 11e/Ty;

— BbIOMpaTb MyThb [OCTW)KEHUS 1[eJid, TUIAHUPOBATh pellleHWe TIOCTaB/IeHHBIX 3a/iay,
ONTHMH3UPYS MaTepHa/ibHbIe U HeMaTepHabHbIe 3aTPaThl;

— opraHu3oBbiBaTh 3((EKTUBHBIA TOWCK PeCcypcoB, HEOOXOJUMBIX /sl IOCTYKEeHUs
TIOCTaB/IEHHOM 1]eJIH;

—  COTIOCTAaBJISATH MOJIyUYeHHBIN pe3yibTaT AesTe/TbHOCTH C TIOCTaBIeHHOM 3apaHee 1[e/bio.

2. Tlo3HaBaTe/IbHBIE YHHBepPCa/IbHbIE yUeOHbIe /[eHCTBUA

BbINyCKHUK Hay4YHTCS:



—  WCKaTbh U HaXOUTh 0000IIIeHHbIe CITOCOOBI pellleHus 3a/ja4, B TOM YHCJIe, OCYIIeCTBIIATh
pa3BepHYThbIM WHGOPMALMOHHBIM TMMOMCK W CTaBUTh HAa €ro OCHOBe HOBbie (yueOHbIE U
TO3HaBaTe/bHbIe) 3a/laul;

— KPUTMUECKU OLIeHHWBaTh W HWHTEPIIPEeTUPOBaTh XUMHUECKYI0 WHGOpPMAI[MI0 C Pa3HbIX
MO3UIMM, pacro3HaBaTh U GUKCHPOBAThH MPOTHUBOpPeUMs: B MHPOPMAI[MOHHBIX UCTOUHUKAX;

—  WCIO/b30BaTh pa3/MuHble MOJE/NbHO-CXeMaTUuecKhe CpeJCcTBa /[Jil Tpe/CTaB/eHUs
CylLLIeCTBEHHbIX CBSi3ed M OTHOILIEHUWM B XUMHUYECKOM HayKe, a TakXe TMPOTHUBOPEUU,
BbISIB/IEHHbIX B UH(OPMALIMOHHBIX UCTOYHUKAX;

—  HaxOJWUTb U TIPUBOJUTHb KPUTHUECKHEe apryMeHTbl B OTHOILIEHUM AEUCTBUN U CYXXAEHUI
JIpyroro; CIOKOWHO W pa3yMHO OTHOCUTbCA K KPWUTHMYECKUM 3aMeuaHusiM B OTHOLLEHUU
COOCTBEHHOT'O CY>K/[€HUSsI, paCCMaTPHBaTh WX KaK peCcypc COOCTBEHHOTO pa3BUTHSI;

—  BBIXOJWUTH 3a PAMKH yueOHOro rnpeaiMera « XUMUs» U OCYIIIeCTBJISATh Lie/ieHarpaBIeHHbIN
TIOMCK BO3MOYKHOCTeM /il LLIMPOKOT0 NepeHoca CpefiCTB U CII0COO0B AelCTBYS;

—  BBICTpaWBaTh MHAWBU/YaIbHYIO 00pa30BaTe/bHYIO TPAeKTOPHIO, YUUTHIBAsE OTPAHUUYEHHsT
CO CTOPOHBI IPYTHX YYaCTHUKOB M PeCypCHbIe OrpaHUYEeHHsI;

—  MEHSITh U yiep>XUBaTb pa3Hble MO3ULMY B TTI03HABaTe/IbHOU [1eITeIbHOCTH.

3. KoMMyHHKaTHBHbIe yHUBepCa/IbHbIe YUeOHbIe JeHCTBUA
BbINyCKHUK HayYHTCS:

— OCyLIeCTBJ/IATL AE€/I0BYIO KOMMYHHMKAIIUIO KdK CO CBEPCTHHUKAMH, TdK U CO B3POC/IBIMU
(kak BHYTpH 0Opa3oBaTe/IbHOM OpraHM3alvM, TaK U 3a ee MpefiesiaMH), TI0J0UpaTh MapTHEPOB
AJIA AEHOBOﬁ KOMMYHHKALIUN UCXO[A U3 COOGp&)KEHI/Iﬁ pPe3yJ1bTaTUBHOCTU B3aHMO,E[eI71€TBPIH, a
He JIMYHBIX CHMHaTHﬁ;

— TpPU OCYILEeCTB/IEHUU TPYNIOBOM paboThl OBITH KaK PYKOBOAWTENEM, TaK W UJIeHOM
KOMaH/Ibl B pa3HbIX po/isix (reHepaTop Wjel, KpUTHK, UCTIOJTHUTE b, BbICTYMAOLIMH, SKCIepPT U
T.0.);

— KOODAWHHPOBATE W BBINIOJIHATD pa60Ty B YCUIOBUAX pe€aJbHOro, BHUPTYdA/IbBHOTO H
KOMOMHHMPOBAHHOTO B3aMMO/IENCTBYS;

— Pa3Be€pHyTO, JIOTUUYHO W TOUYHO MH3/lardaTb CBOKO TOYKY 3pe€HHSA C MCII0JIb30BAHHEM
d/1IeKBATHBIX (yCTHbIX nu HI/ICBMEHHI:IX) SI3BIKOBBIX CPe€CTB;

— pacrio3HaBaThb KOH(MIMKTOTeHHble CUTyallid W TpeJoTBpalllaTb KOH(MIMKTHI [0 UX
aKTMBHOM (ha3bl, BBICTpPAaWBaTh [eMIOBYI0 U 00Opa3oBaTe/ibHYH0 KOMMYHHUKAIUIO, wu30eras
JIMUHOCTHABIX OLIEHOYHBIX CY)KAEHHﬁ.

HPEAMETHBIE Pe3y/1bTaThbl

1) cdhopMHUpOBaHHOCTH Mpe/CTaB/IeHUI O MeCTe XMMUU B COBPEMEHHOM HayuHOW KapTHHe
MHUpa; TIOHUMaHue POJM XUMUM B (hOPMUPOBAHMU Kpyro3opa 1 yHKLIMOHATEHOU
IPaMOTHOCTH UeJIOBeKa JIjisl pellieHHst TPaKTUYeCKHX 3a/1ay;

2) BajieHWe OCHOBOIIOJIATAIOLUMUA XUMUYeCKUMH TIOHSITUSIMU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOe T10/Ib30BaHNe XUMUUYeCKON TePMUHOJIOTHEN U
CUMBOJIUKOU;

3) BjajieHUe OCHOBHBIMU METO/IaMU HayYHOT'0 TI03HAHUSI, UCTI0/Ib3YeMbIMU B XUMUMU:
HabJroieHye, omncaHue, U3MepeHue, SKCIIepUMeHT; yMeHre 00pabaThiBaTh, 00BSCHITD



pe3y/bTaThl IPOBE/IEHHBIX OTILITOB U [Ie/1aTh BBIBO/IbI; TOTOBHOCTb U CIIOCOOHOCTH
TPUMEHSTb MeTO/ibl T03HAHUSI NIPU PellleHUM NMPAaKTUYeCKUX 3a/ay;

4) chopMHUPOBAHHOCTb YMEHUS /1aBaTh KOJIMUeCTBeHHbIe OLIeHKU U TMPOBOJUTh pacyueThl 10
XUMHUUECKUM (opMy/iaM U YpaBHEHUSIM;

5) BaJeHKe TIPaBUIAMU TEXHUKHU 0€30MaCHOCTH MPH UCTIOIh30BAHUN XUMHUUECKUX
BeLL|eCTB;

6) chopMHUPOBAHHOCTb COOCTBEHHOM MO3UILIMM TI0 OTHOIIEHUIO K XMMUUYeCKOH
rvH(OopMal1H, TI0/lydyaeMou U3 pa3HbIX UCTOUHUKOB,;

7) /st 00YUaroIUXCsl C OrPaHUUEHHBIMA BO3MOKHOCTSIMH 3/I0POBbBSI OBJIaJIeHHe
OCHOBHBIMU JJOCTYTHBIMK METOJaMH HayYHOT'O TT03HAHMUS;

c(OpPMHPOBAHHOCTh CUCTEMBI 3HAaHUH 00 0OIIUX XUMUUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TeOpUsX;

chOpMHPOBAHHOCTh YMEHUI UCC/Ie0BaTh CBOMCTBA HEOPraHUUeCKUX U
OpPraHUYeCKUX BEITeCTB, 00bACHSATh 3aKOHOMEPHOCTH TPOTEKaHHUSI XUMUUECKUX
peakliyi, MPOrHO3MPOBaTh BO3MOXKHOCTb UX OCYIL€CTBJIEHHSI;

B/la/leHle YMeHUSIMU BbIIBUTaTh TMITOTe3bl HA OCHOBE 3HaHUM O COCTaBe, CTPOEHUH
BellleCTBa U OCHOBHBIX XMMUYEeCKUX 3aKOHaX, [IPOBePATh UX 3KCIIePUMEHTa/IbHO,
bopmynupys Liesb UCC/ieJ0OBaHNS;

B/IaJleHHe METOZIAMH CaMOCTOSITE/TbHOTO TUIAaHUPOBAHMS U MPOBEIEHUST XUMHUUECKUX
9KCTIEPUMEHTOB C CO0JTI0/IleHreM MpaBu/ 6e3omacHoi paboThl ¢ BelecTBaMy U
nabopaTOpHBIM 000py10BaHKeM; COPMHPOBAHHOCTh YMEHHUM OMUCAHUsI, aHA/TH3a U
OLIEHKU JIOCTOBEPHOCTH MOJIyUeHHOTO Pe3y/IbTaTa;

chOopMHPOBAHHOCTh YMeHU MPOTHO3UPOBAaTh, aHA/IM3UPOBATh U OLIeHUBATh C
TMO3UIMM 3KOJI0rUUeCKoi 6e301MacHOCTHU MOC/IeCTBUS OLITOBOM U MPOU3BO/ICTBEHHOM
JlesiTeNTbHOCTU YesioBeKa, CBsI3aHHOM C repepabOTKOi BellecTs.

W3yueHUs] XUMUU Ha yTy0/IEHHOM YPOBHE

1) 3HaHue (noHuMaHue) XapakmepHbIX NPUSHAKOBBANCHEUWUX XUMUUYECKUX NOHAMULL:
BeIleCTBO, XWUMHWUECKWM 3/IeMeHT, aTOM, MOJIeKy/a, OTHOCHTe/lbHble aTOMHble W
MOJIeKY/ISIpHbIe MacChl, WOH, W30TOMbl, XUMUYeCKasi CBsi3b (KOBajieHTHasi TIOJIsipHasi U
Hero/isipHasl, ~ WOHHAas,  MeTa/Uyluyeckas,  BOJOPOJHAasi),  3JIeKTPOOTPULIATEbHOCTb,
aJIJIOTPOMUSI, BaJIEHTHOCTD, CTETIeHb OKWUC/IEHHS], MOJTb, MOJISIPHAsl Macca, MOJISIPHBIM 00beM,
BellleCTBA WOHHOTO, MOJIEKYJIIPHOTO U HEMOJIeKY/ISIDHOTO ~ CTPOEHUs, pacTBOPHI,
3JIEKTPOJIUTBI Y HEJIeKTPOJIUThI, 3IeKTPOIUTHUECKasi AUCCOLMALIUS, THAPOJIN3, OKUCTUTE/Th
Y BOCCTAHOBUTE/b, OKHCJIEHWe W BOCCTaHOBJIEHWE, 3JIeKTPOJIM3, CKOPOCTbXUMHUECKOU
peakilvy, KaTa/Ju3aTopbl W KaTaau3, 00paTUMOCTh XMMHUUECKUX peakldd, XUMHUYecKoe
paBHOBecHe, CMellleHWe paBHOBeCHsi, TeryjioBoW 3(¢eKT peakluH, yrjaepoAHbIN CKesleT,
dbyHKI[MOHANMbHAs TPYyMa, u3oMepusi (CTPYKTypHasi M TIPOCTPAaHCTBEHHasi) M TOMOJIOTHS,
OCHOBHbIe TWITbI (COeMHEeHUs, pa3/IO>KeHUs], 3aMellleHusi, oOMeHa), BU/bI (THAPUPOBAHUS
Y IeTUIDUPOBaHKs, THApaTallUl W JAerufpaTaliuu, MoauMepu3aliyd U JIeTo/IuMepu3aliui,
TIOJTMKOH/IEHCAl[UM U M30MepH3aliiM, KaTaJMTHUeCKie U HeKaTaluTHUecKrie, TOMOTeHHbIe 1
reTeporeHHbie) U pa3HOBUAHOCTH (dhepMeHTaTHMBHBIE, TOPeHUs], ITepU(PUKaI[UK, KPEeKUHTa,
pucdopMUHTa) peaklii B HeOpraHWueCKOd M OpraHU4ecKOW XWUMHH, TI0JIMMephI,
OMO0JIOTUUECKH aKTHUBHBIE COeTUHEHUST;



2) eblsigeHUe 83aUMOCBSI3U XUMUUYECKUX NOHAMUUAJsi OObSCHEHWs] COCTaBa, CTPOEHHS,
CBOWCTB OT/Ie/TbHbIX XUMHUYeCKHUX 0OBeKTOB U SIBJIEHUH;
3) npumeHeHue OCHOBHbIX NOMOMCEHUU XUMUUYECKUX meopuli:TeOpUHd CTPOeHUs] aToMa U
XUMUUECKOM CBSI3W, MEepUOJWYECKOro 3aKOHAa U MepUOJUYeCKOM CUCTeMbl XMMHYECKUX
snemeHToB [I. I. MeHienieeBa, TeOpUM 3JIEKTPOJUTUUECKOM [UCCOLMALIMM, IIPOTOHHOMU
TEOpUM, TEOPUM CTPOEHUS] OpPraHUUYeCKHWX COeJVMHEHWM, 3aKOHOMEepPHOCTeH XHUMUYeCKOW
KVNHEeTUKW — /Il aHajau3a COoCTaBa, CTPOEHUSI U CBOWCTB BeleCTB U IPOTEKaHUs
XUMUUECKUX peakLii;
4) ymeHue Kaaccuguyuposamb HeopraHnyecKre U OpraHiueckue BeljecTBa
T10 pa3/IMUHbIM OCHOBAHUSIM;
5) ycmaHoeneHue 83aumoces3ell Me)X/ly COCTaBOM, CTPOeHHEM, CBOMCTBaMHU, MTPAKTHYeCKUM
NIpUMeHeHrEeM U MOoyYeHUeM BayKHEMIIINX BellleCTB;
6) 3HAHUeOCHO8 XUMUYeCKOU HOMeHK/1anmypbl (TPUBUATLHON Y MEXXIYHAPOJHOWN) U yMeHue
Ha3BaTh HeOpraHWYeCKre U OpraHnuyeckre coeJuHeHus 1o ¢popmyrie, 1 Ha0OOpOT;
7) onpedeneHue: BajeHTHOCTH, CTeNeHW OKWC/IEHUS XUMHUYECKUX 37eMEeHTOB, 3apsifioB
VIOHOB; BH/IOB XMMHWUYECKUX CBSI3€ll B COEJIMHEHHUSIX W TUIOB KPUCTA/UIMUECKHX DELIETOK;
NIPOCTPAHCTBEHHOIO CTPOEHHsI MOJIeKYs; TWIAa THAPO/IM3a U XapakTepa Cpefbl BOJHBIX
pacTBOpPOB  CO/el;  OKWCAUTeNsl Y BOCCTAHOBWTENS;  TPOLIECCOB  OKWC/IEHUS U
BOCCTAHOBJ/IEHUs], TIPUHA/JIOKHOCTH BelleCTB K Pa3/IMYHbIM KjlacCaM HeOpraHW4eCKMX WU
OpPraHUYeCcKHX COeJVHEHWM; FOMOJIOTOB U M30MEpOB; TWIIOB, BHUJOB U Pa3sHOBUJHOCTEU
XUMHYECKUX pPeaklUM B HeOpraHu4eCKO! U OpraHn4yecKod XUMUY;
8) ymeHue xapakmepu3zoeamh:
— -, p- ¥ d-371eMeHTBI 110 UX MOJI0KEeHUI0 B epuoAnueckoi cucteme /1. VI. MeHgeneeBa;
— o01111e XMMHUYeCcKre CBOMCTBA MPOCTHIX BEIL[eCTB — MeTaslyIOB U HeMeTasljioB;
— XAMHYeCKHe CBOMCTBA OCHOBHBIX K/IACCOB HEOPTaHWYECKUX U OPraHu4eCKUX COeJMHeHUN
B TulaHe 00111ero, 0co6eHHOr0 U eJUHUYHOTO;
9) obwsicHeHue:
— 3aBUCHMMOCTH CBOMCTB XUMHUYECKMX 3/IEMEHTOB U UX COEeJMHEHUI OT I0JIOKEeHUs 37ieMeHTa
B niepropnueckomn cucreme 1. I. Mengeneesa;
— NPYPOJbl XMMUUECKOM CBSI3U (MOHHOU, KOBa/IEHTHOM, MeTa/UIMYeCKOU, BOZOPOJHON);
— 3aBUCUMOCTM CBOMCTB HeOPraHM4eCKMX M OpraHMuYeCKHX BeleCcTB OT MX COCTaBa M
CTPOEHUS;
— CYILHOCTU U3yYeHHBIX BHUJIOB XUMMUECKHUX PeakLMi: /IeKTPOIMTUYeCKON JHCCOLMALINY,
HMOHHOT0 0OMeHa, OKMC/TUTeTbHO-BOCCTAHOBUTE/THHBIX;
— B/IWSHUS Pa3/lMuHBIX (DaKTOPOB HA CKOPOCTb XUMHUYECKON peakLMd U Ha CMellleHue
XUMHUUECKOT0 PaBHOBECHSI;
— MeXaHU3MOB IIDOTeKaHUsl peakLUud MeXJy OpraHMYeCKMMU U1 HeOpraHWuyeCKHMU
Bell|eCTBaMy;
10) ymeHue:
— COCTaB/IATh YPaBHEHHUsI OKUC/IUTETIbHO-BOCCTAHOBUTE/IBHBIX PEaKLMii C MOMOLLBI0 MeTo/a
3JIEKTPOHHOTO DOaaHca;
— NPOBOJWTh PACUYETHI IO XMMUUECKUM (hOpMy/iaM U ypaBHEHUSIM;
— TIPOBOJIUTH XWMHUUYECKHH 3KCIepuMeHT (/1abopaTopHble W TIpaKTHUecKuhe paboThl) C
cobsirofieHrieM TpeboOBaHMM K MpaBU/laM TeXHHWKH 6e30macHOCTH Mpu paboTe B XUMUUECKOM
KabuHete (;1aboparopun).

Cucrema onjeHUBaHUA

1. OueHka yCcTHOro OTBeTa.

OtmeTKa «5» :

- OTBeT TOJIHbIM Y TIPABU/IbHBIA Ha OCHOBAaHWHW M3y4YeHHbBIX TeOPHUH;

- MaTepuas U370)KeH B OIpeJie/leHHOW JIOTUUeCKOW MOC/ae[0BaTe/IbHOCTH, JTUTepaTypPHbIM
SI3BIKOM,;



- OTBeT CaMOCTOSITe/IbHBIN.
OtmeTKa «4» ;
- OTBeT MOJIHbIY Y NIPABU/IbHBIA Ha CHOBAaHWW U3YUEHHBIX TeOPUH;
- MaTepWaj W3J/I0)KeH B OMNpeJe/ieHHOM JIOrMueckod TOC/Ie[0BaTe/IbHOCTH, TIPU 3TOM
JIOTTyIIIeHbI IBe-TPHU HeCyI|eCTBeHHbIe OIIMOKH, UCTIPaB/IeHHbIe TI0 TPeOOBaHHIO YUHUTeIS.
OtmeTtka «3» :
- OTBeT TOJIHBIM, HO TIPY 3TOM /IOMyI[eHa CyIeCTBeHHAas OLIMOKa WA OTBET HEeIOJIHbIH,
HeCBSI3HBIM.
OtmeTKa «2»:
- TIpu OTBeTe OOHApy)KeHO HelOHMMaHWe YYalllMMCsi OCHOBHOTO COjiep)KaHUs yueOHOro
MaTepvasia WA [OMYIIeHbl CYIIeCTBeHHble OIIMOKH, KOTOpPbIe YYaIMHACs He MOXKeT
WCTIPaBUTh MPU HABO/SIIMX BOIIPOCAX YUUTeSIs,
OtmeTtka «1»:
OTCYTCTBUe OTBeTa.
2. OnjeHKa KCIepUMeHTaTbHBIX yMeHUH. OlleHKa CTaBUTCSl HA OCHOBAaHWY HaOMIOieHus 3a
yual¥MHUCs ¥ TTMCbMEHHOT0 0TYeTa 3a paboTy.
OtmeTKa «5»:
- paboTa BbITIOZIHEHA TIOJIHOCTBIO W TIPAaBWIBHO, C/leflaHbl TpaBUIbHbIE HAO/OJeHus U
BBIBO/IBI;
- 3KCTMepUMEeHT OCYIL[eCTBJIEH I10 MJIaHy C YUeTOM TeXHUKH 0e301MacHOCTH U MpaBU paboThl C
BellleCTBaMH 1 000py/j0BaHHEM;
- TIpOSIB/IEHbI OpPraHU3allMOHHO - TPY/IOBble YMeHWUs, TO/Iep>KUBAIOTCsI UMCTOTa pabouero
MecTa U MopsAJoK (Ha CToJie, 5KOHOMHO MCII0J/Ib3YOTCS] peaKTHBBI).

OTMeTKa «4» :
- paboTa BbINO/HEHA TIPAaBWILHO, C/leaHbl MPaBU/IbHBIe HAOMIOZeHUsT U BBIBO/bI, HO TIpU
3TOM 3KCIIepUMEHT TIPOBe/leH He TIOJTHOCTBI0 WM JIOMYIeHbl HecyllleCTBeHHble OIIMOKHU B
paborte c BelrjecTBaMy ¥ 000pPyZOBaHHEM.

OTMeTKa «3»:
- pabora BbITIO/IHEHA TPaBU/IBLHO He MeHee ueM Harl0JIOBUHY WM JOMyIleHa CyIleCcTBeHHast
omMbKa B XO/le SKCIiepyuMeHTa B 0OBsiCHeHWH, B odopmsieHUd paboTel, B COOJIO/IeHUN
MpaBU/I TEXHWUKW 0e30mMacHOCTHM Ha paboTe C BelecTBaMd W 00OpyJOBaHHEM,  KOTOpas
WCTIPaBJISIeTCst 110 TpeOOBaHUIO YUUTEJIs.

OTMmeTKa «2»:
- JomyileHbl nBe (u Oosiee)  CyllecTBeHHble OIIMOKKM B XOfie: JKCIIEPUMEHTa, B
o0bsicHeHUH, B oopmM/eHHH paboThl, B COOJIIOZIEHWU TIPAaBU/I TEXHUKU 0e30MacHOCTH TIpU
pabore c BelljecTBaMy ¥ 000pyZilOBaHUEM, KOTOPbIe yUallUiCsi He MOYKeT UCIIPaBUTh JaxKe 110
TpeOOBaHUIO YUHTEIS;
OtmeTtKa «1»:
y yualerocsi OTCyTCTBYeT IKCIlepUMeHTasIbHble YMeHHUs - paboTa He BBITIOJTHEHa.

3. OlueHKa yMeHUM pelllaTh pacueTHbIe 3aZlauyl.
OtMmeTKa «5»:
- B JIOTMUECKOM pacCY>X/[eHHUUA W PeIIeHWH HeT OIMOOK, 3a/laya pelleHa paldOHabHbIM
criocobom;
OtMmeTKa «4»:
- B JIOTUUECKOM pacCyKAEeHUU U pellleHHrsl HeT CYI[eCTBeHHBIX OIMOOK, HO 3a/layua pelleHa
Hepal[MoHa/IbHBIM CTIOCOOOM, WJTH JIOTTYIIeHO He 6ojiee IBYX HECYI[eCTBEHHBIX OIIMOOK.
OtMmeTKa «3»:
- B JIOTUUECKOM pacCCY>KJIeHUU HEeT CYIIeCTBeHHbIX OIIMOOK, HO JOIMYyIlleHa CyIeCTBeHHast
olMOKa B MaTeMaTUYeCKHX pacyeTax.
OTMeTKa «2»:
- IMEeeTCS CYI[eCTBeHHbIe OITMOKY B JIOTUUECKOM PacCYXIeHHWH U  pellleHuH .



OtmeTKa «1»:
OTCYTCTBHE OTBETa Ha 3a/laHue.
4. OrueHKa MMCbMEHHBIX KOHTPOJIbHBIX PaboT.
OtMeTKa «5»:
- OTBET TOJIHBIM U MPaBWIbHBINA, BO3MO>KHA HECYII[eCTBEHHas! OIIMOKa.
OTtMmeTKa «4»:
- OTBET HEeIOJTHBIA WX AOMYIIeHO He OoJiee IBYX HECYIIIeCTBEHHBIX OLITHOOK.
OTtMmeTKa «3»:
- paboTa BBITIOJIHEHA He MeHee UYeM HaTloJIOBHHY, [IOTyIeHa O/[Ha CYIlleCTBeHHast OIMbKa U
TpY 3TOM /IBe-TPH HeCyllleCTBEeHHbIE.
OTMeTKa «2»:
- paboTa BBIMO/THEHA MEHbIIle UeM HarloJIOBUHY WU COZEPXKUT HEeCKOTBbKO CYII[eCTBeHHBIX
OIIMOOK.
OtmeTKa «1»: - paboTa He BBITIOJTHEHA.

5.011eHKa TeCTOBBbIX paboT.

Ipu orleHMBAHMH WCTIO/IB3YeTCs CeyIOIIast IIKaa: /ijIsl TeCTa U3 ISITH — AeCSITH BOTIPOCOB
HeT OIMO0K — OLIeHKa «5»;

0/THA, /IBe OIIMOKH - OL[eHKa «4»;

TPHY OLIMOKUA — OL[eHKa «3»;

yeThIpe 1 Oosiee OTMOOK — OIeHKa «2»;

HeT BePHBIX OTBETOB- OLIEHKa «1»

Copep:xanue pabouyeii mporpaMmmsl

Kypc 10 knacca HauvHaeTcsi CO 3HAaKOMCTBa C MpeJMETOM OpPraHUYeCcKONW XUMHH, U3yueHHs
TEOpUH CTPOEHUs OpraHnvyecKux coenuHeHuit A. M. BytiepoBa u rubpuausaniid aTOMHBIX
opbuTasneii. 3aTeM pacCMaTpUMBAIOTCSl K/IaCCU(PUKALMsS OPraHUUeCKHUX COeJVUHEHWH, TIPUHLUIIBI
VX HOMEHK/IaTyphl, a TaKKe KacCU(UKalLys peakl{iil B OpraHnyeckoi XUMHH.
[TepBoHauanbHble TeOpeTUUECKHWe 3HaHWS Jlajlee MHOTOKPATHO 3aKpeIUISIOTCS M pa3BUBAIOTCS
TP M3yYeHUU K/IaCCOB OPraHW4eCKMX COeJUHEeHWH OT YIVIEBOZOPOZJOB [0 a30TCOZep Kalliyux
COeJMHeHW U TT0JIMMEpOB.

Takoe mOCTpoeHMe Kypca IIO3BOJIIeT B IIOJIHOMW Mepe He TO/IbKO IIHPOKO HCIIO/Ib30BaTh
JlelyKTUBHBIN TIogxo/ B 00yueHnn xumuu 10 Knacca, HO M peanv30BaTh W0 TeHeTUYeCcKon
CBSI3U MeX/y KjaccaMy OpraHyecKrx COeZJMHeHNH.

Ocoboe BHUMaHHWE B KypCe OpraHMYeckod XUMWUHW Y/ielleHO CJIOKHBIM /il TIOHUMaHUS
BOMNPOCAM: B3aMHOMY BJIMSTHUIO aTOMOB B MOJIEKYJIax, B TOM YHC/e [/Is [IpeficKa3aHusl CBOUCTB
COeJMHEHW; MexaHW3MaM U 3aKOHOMEpPHOCTSIM TIPOTeKaHUsi XMMUYEeCKMX peakLdi, uTo
HeoOXOoAMMO AJisi TIPOTHO3UPOBAaHUSI TIPOAYKTOB; MPOCTPAHCTBEHHOMY CTPOEHHUIO YTJIEBOJIOB,
aMUHOB, aMUHOKHUC/IOT, 0€/IKOB U HyK/IeMHOBBIX KHCJIOT.

Kypc 11 knacca HaurHaeTCsl C paCCMOTPEHUS CJIOKHOTO CTPOEHHsI aTOMa Ha OCHOBe KBaHTOBO-
MeXaHHUUeCKHX TIpe/ICTaBlIeHUl O CTPOEHUM ero siipa M 3J1IeKTPOHHON 000/I0UKH, a Takxke
soepHbIX peakiuid. Takas TeopeTnueckass 0a3a TI03BO/sieT HAa [JPYyroM YPOBHE W3YUHTh
NepuoAMUecKUi 3aKOH M MepUOJUUeCKy0 CUCTEMY XUMUUYeCKuX 37eMeHTOB []. V1. MeHzeneeBa
Y elé pa3 OLIeHUTb ero Hay4YHbIW MO/BUT, HA HECKOJIBKO [JeCITU/IeTUM ONepeJUBIIero HayuHYHo
MBICJIb.

3areM M3y4aeTcCsl CTPOEHHME BellecTBa, OCHOBHBIE TUITbI XMMUYECKOU CBSI3U. 3HAHUS y4all[uXCs
«XUMHMH B CTaTUKe» [OTOHSIOTCS CBEJEHUSIMU O KOMILJIEKCHBIX COEeJMHEHUSIX U [JUCTIePCHBIX
cucrteMax. JIOrMUHO fajee pacCMaTpUBAKOTCSl TaKhe TOMOTeHHble CHUCTEMBbI, KaK pacTBOPbI U
Croco0bl BbIpa)KeHUs KOHL[EHTPALUK B HUX.



V3yueHre OCHOB XMMUYECKOW T€PMOJMHAMUKHU, TIOHSATHI 00 SHTANbIIUM W SHTPOIMKH, 3aKOHOB
lecca, 1O03BOJSIIOT Ha 0osiee BBHICOKOM YPOBHE M3YUWTh 3aKOHOMEPHOCTHU IPOTEKaHUs
XUMUYECKUX peakLuil U (PM3MKO-XMMUUEeCKUX TPOLIeCCOB.

XvMHYecKre peakliiy B paCTBOpax pacCMaTpUBAIOTCS TaKXKe Ha HOBOM TEOPETUUECKOM yPOBHE
1oC/ie BBeJleHUs MOHATHS O BOJOPOJHOM IIOKas3aTesie U W3y4yeHUs NPOTOIUTHUECKON Teopuu
KHCJIOT U OCHOBaHUI. O60011at0TCs CBeZleHHsl 0 HeOpraHMUeCcKuX M OpraHuyeckux KUC/IoTax U
OCHOBAHHSIX B CBeTe MPOTOIUTUYECKON TeOPUU U TeOPUH 3/1eKTPOJUTUUYECKOW AUCCOLMAalY, a
TaK)Xe COJIel B CBeTe TeOPUU 3JIeKTPOJIMTUUECKOW JUCCOLIAALUN.

OTpenbHasi raaBa MMOCBSILEHA OKUC/IMTE/bHO-BOCCTAaHOBUTE/IBHBIM TIpolieccam, B TOM YMC/Ie
MeTO/laM COCTaBJ/IeHWSl YPaBHEHUM M 371E€KTPOJIM3Y, KOTOpble BakKHbl /ISl yCHELIHOW C/auu
WTOrOBOrO 3K3aMeHa. bosbllioe BHMMaHue B 3TOM IJlaBe yZe/leHO U XUMUYeCKUM HCTOYHMKAM
TOKa, 0e3 KOTOPBIX CJIOXKHO IPeZCTaBUTh COBPEMEHHOe 00I1{eCTBO.

XUMUS HEMETa/UIOB U MeTaslyIOB, Ba)KHEMIIMX MpeJCcTaBUTe/ell 3TUX K/IaCcCOB BeLeCTB U UX
COeJMHEHUI u3yuyaeTcsi B cucTeMe (COCTaB <« CTpPOeHHe <« CBOMCTBA < IIpUMEHeHHe «
MOJIyYeHUe <« HaxOK[eHue B MPUPOJe) U PAaCcCMaTPUBETCS B e[JUHOW CBS3M OPraHA4YeCcKoOd U
HeopraHuuecko xumMuu. TakuMm o0pa3oM peanu3yeTcsi T/aBHasi Hjes Kypca — eJUHCTBO
YKMBOTO ¥ HE)KMBOTO MaTepPHUabHOTO MUPA, OTIMCHIBAEMOT0 OOIIMMY 3aKOHAMH XUMMUH.
PackpbITh poJib XMMUYECKON HayKW, KaK TPOU3BOAUTEbHOM CUJIbI COBPeMEHHOro oOIrecTBa
TI03BOJIsSIeT IJ1aBa 3aBepluarolnas Kypc 11 kimacca «Xumus 1 0011{eCTBO».

Oprannueckas xumus. 10 kiacc
TEMA 1. HAUYAJIbHBIE ITIOHATHSA OPT AHNYECKOM XVIMUI
(13 u).
Ilpegmer opraHnueckoil xumuM. OpraHuyeckue BemjecTBa. UTO H3yyaeT opraHuueckas
xumus. KpaTkuii ouepk pasBUTHSI OpraHUuYecko xumuu. CpaBHeHVe HeOpraHu4yeckKux |
oprannyeckux BerjecTB. CrIOCOOHOCTH aTOMOB YIJ/iepoJia COeAWHSTHCS B pa3ldYHbIe IIeTH.
YrneBogopoap! ¥ MX pou3BoHble. [IoHAaTHe 0 3amecTUTere.
Teopus CcTpoeHUsi opraHuyecKux coejuHeHuid A. M. ByriepoBa. [loHATHe BaneHTHOCTH.
Paboter ®@. A. Kekyne. Ponb A. M. ByT/iepoBa B CO3aHUM TEOPUM CTPOEHHUSI OPraHUUYECKUX
coesuHeHUN. Eé 0OCHOBHBIE NTOJIOXKEHUSI.
[MprunHbl MHOTOOOpa3usi OpraHUuYecKUX COoeMHEHW: oOpa3oBaHWe OAWHAPHBIX, JABOWHBIX U
TPOMHBIX CBSI3eM MeXXJy aToMaMy yriepoga. V3omepus. OmnMpuyeckas, MOJIEKY/IsIpHas U
CTPYKTYpHasi (POpMyJibl OpPraHNYeCK1X COeIMHEeHUM.
KoHnenuusa rubpupu3anuu aTtoMHbIxopOuTasneii. CTpoeHue aTtoma yriepoja: S- U p-
opburanu, Tunbl ux rubpugusanuu. OOpa3oBaHWe KOBajieHTHBIX CBsi3el. OJeKTPOHHas U
3/IeKTPOHHO-Tparyeckas popMyJibl aToMa yrjaepoza.
Knaccudukanusa opraHnueckux coefuHeHui. Knaccudukaiusi mo 371eMeHTHOMY COCTaBy:
yTJ1eBOJIOPO/BL, TalloreH-, a30T- U KUCI0POZCOJeprKallie OpraHuuyeckre CoeIMHeHusI.
Knaccugukanusi 1o CTpPOeHMIO YIJIEDOJHOrO CKejleTa: auWK/IWYecKue U LMK/IWYecKue
(xapboLMKIMYeCcKre U TeTepOLMK/IMUeCcKre) OpraHuuecKre BelecTsa.
Knaccugukaiusi yrieBofopooB: TipefenbHble (aJKaHbl W LMK/IOA/JKaHbl), Herpe/e/bHble
(anKeHbl, a/IKUHBI, aJIKa/lieHbl), apeHbl.
Knaccugukaiusi opraHdyecKux COeJUHEHMM I0 Haauuvioo (yHKLMOHAAbHBIX TPYIII
(rugpokcunbHasi, KapOOHW/IbHAsE, KapOOKCW/IbHAsi, HUTPOTpyNma, amMuHOrpymma). CrmpTsl.
Anbperuapl. Keronsl. Kap6oHoBbIe KUCI0ThL. HUTpocoeauHeHusi. AMUHBI.
IIpyHIMOBI HOMEHK/IATypPbl OpPraHHYecKHX coejuHeHUH. [loHATHE O XUMHUYECKou
HOMeHK/atype. HoMeHk/1aTypa TprBHaabHas (MCTOpUYecKas) U paljioHaibHasl.
MexzayHapoiHass HOMeHK/iaTypa opraHuueckux coeguHennd — [UPAC. TlpuHnume
COCTaBJ/IeHUs] Ha3BaHUs OPraHUYecKoro coefrHeHus o HomeHksarype [UPAC.



Knaccnpukanusi peakiuii B opraHuyeckod xumuu. [loHsTtue o cyOcTpare W peareHre.
Knaccugukaiusi peakuyid Mo CTPYKTYPHBIM W3MEHEHMSIM BeLLeCTBa: MpUCOeUHEHUs (B TOM
yuc/e NoJMMepu3alvy, OTLIer/ieHrs (3/1eMeHUPOBaHsl), 3aMelLlieHNs] 1 U30MepU3aLivu.
[TonsiTie 0 TOMO- W reTepoJIMTHYECKOM paspbiBaX KOBAJEHTHOW CBSI3M, 3/eKTpoduiax u
HyK/leo(uax.

Knaccugukaiusi peakijii Mo TUMY peakLMOHHBIX YaCTHUL: paJMKaJjbHble, 3/1eKTPOQUIbHbIE U
HYK/1eo(pubHbIe.

Knaccugukarys peakijyii o U3MeHEHUIO CTeleHel OKUC/IeHUS: OKUC/IeHHsI U BOCCTAHOB/IEHUS.
Knaccudukaius peakijuii Mo 4aCcTHbIM TpM3HaKaM: TajoreHMpOBaHWe U [ierajoreHUpoBaHuUe,
TU/IpUpOBaHue U JieruipvpoBaHye, TUpaTaluu W Jerujparalyy, TMporajoreHHpoBaHUe M
JleTnJporajoreHMpoBaHuye.

JemoHcTpanuu. KosulekiMst oOpraHM4ecKMX BeLeCTB, MaTepuajoB U U3JeIud U3
nux.IllapocrepxkHeBole W 00béMHbIe Mogem (Mogenu Crioapra—bpurieba) 3TaHona u
ausTuinoBoro s¢upa, 6yraHa M n3o0yTaHa, MeTaHa, STW/IeHA M aleTWneHa. B3aumogeiicTBue
HaTpusi C 9STaHOJOM; OTCYTCTBHE B3aUMOJENCTBUS C [WITUIOBBIM >S(gupoM. Mogenb
OTTa/IKUBaHUsi TUOPUAHBIX opbOuTanell (JeMOHCTpalUsi C TIOMOILBI0 BO3ZAYIIHBIX II1apOB).
IemMoHcTpanyionHasi Tabsmia «Pa3nuHble rHOpHAHBIE COCTOSTHUSL aToOMa yriepoza». O6pasipbl
OpPraHUYecKHMX COeJIMHEeHWN pa3/WyHbIX KjiaccoB. Mojenu OpraHu4eckKuX COeJUHEeHUU
C pa3/MuHBIMK (DYHKI[MOHAIBHBIMY TPYMIamMy. ['opeHre MeTaHa WM MPoraH-0yTaHOBOM cMecH
U3 rasoBOM 3axuranku. B3pbiB cMecu MerTaHa c xjopoMm. O6ecliBeuriBaHMe OpPOMHOM BO/bl
STUIeHOM. JlernosmmMepusanus noivsTuieHa. [lonyyenne sTuieHa feryapararnye 3TaHoa.
JIabopaTopHbIii ombIT. l3roToB/ieHWe Mofienell MoJieKyl — IIpefcTaBUTesell pas/inyuHbIX
KJIaCCOB OPraHNYeCKUX COeJMHEeHUU.

IIpakTnueckas padora 1.KauecTBeHHbIN aHa/M3 OPraHUUeCKUX COeJUHEeHHH.

TEMA 2. ITPEJEJ/IBHBIE YT'JIEBOJAOPO/JBI (5 4)

AnkaHbl. JJIeEKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOeHHe MOJIeKyJbl MeTaHa. ['omosiornueckui
psi/i alKaHOB M uX M3oMepusd. [IpocTpaHCTBeHHOe CTpoeHWe MOJIeKYJl alkaHOB (B TOM YHC/Ie U
KoH(opMepbl). HoMeHK/1aTypa ajkaHOB.

[TpombiiieHHbIe  CIIOCOOBI  TIOJyYEeHHS] aMKaHOB: KPEKWHI He(TernpoAyKTOB, peaKLys
aJIKWIMPOBAHUs, T0JlyyeHHe CHHTeTHMuUeckoro OeH3uHa, HarpeBaHue yryepoja B aTrMocdepe
BoZiopozia. JlabopaTopHble criocoObl TIOMyuYeHUsl alKaHOB: peakius Bropija, mMpomm3 cosei
KapOOHOBBIX KMC/IOT CO 1lle/louaMH, TU/IPO/IN3 Kapouja amoMUHMYS.

@dusnyeckre CBOMCTBA a/lKaHOB. B3auMHOe B/MsHHE aTOMOB B OpPraHMYeCKHUX MOJIeKyJ/lax.
[TonoxxutenbHbl W OTpULIATENbHBIA WHAYKTHBHbIe 3(@ekTbl. [IporHo3 peakLMOHHOU
CIOCOOHOCTH aKaHOB. MeXaHW3M peaklyii paiKaabHOTO 3aMelleHHs1. Peakiy pafivKaabHOTO
3aMelLeHUs: raJlorTeHMpPOBaHKe U HUTpoBaHWe. Peakiuu JiernipvpoBaHysi. Peakijuu OKHCIeHUs.
[pyrue peakiuu C paspylueHueM yrjiepofHou Lenu. [IpumeHeHNre alKkaHOB Ha OCHOBe CBOMCTB.
Iuknoankanel. ['oMonoruueckuii psii ¥ CTPOeHME LMK/I0aKIaHOB. VIX HOMeHK/aTypa "
nsomepus. [ToHaTHe o mpocTpaHcTBeHHOM n3oMepru. KoHbopmeps! LiuKI0rekcaHa.

Crioco0bbI 1o/TyueHUst LIUK/I0a/IKAaHOB: peKTU(PUKaLUsg HedTH, KaTaTUTUUeCcKoe erujpupoBaHue
apeHOB, BHYTPUMOJlepyJisipHas peakiys Bropua.

dusnyeckre U XMMHUYECKHe CBOMCTBA LIUK/I0AaKaHOB (peakLUy MPUCOeJUHEHUS] U 3aMeLleHUs]).
IIpuMeHeHVe LIUK/I0aKaHOB.

JemoncTpanmu.lllapocTep)kHeBble MOZe/IM MOJIEKY/T alKaHOB /I WUIOCTpaLyd cBOOOJHOro
BpateHust BOKpyT cBsisu C—~C, a TakKe 3aC/IOHEHHOM U 3aTOPMOKEHHOM KOH(oOpMaLii 5TaHa.
[TonyueHve meTaHa W3 aljeTata HaTpysl M T'MJPOKCHUJA HaTpus. ['opeHMe MeTaHa, MpoOIaH-
OyTaHOBOU cMecH, rapadHa B yC/IOBHAX M30BITKA U HeJOCTaTKa KUC/IOpoza. B3peB cmecu
MeTaHa C Bo3jgyxoM. OTHollleHue MeTaHa, IporaH-0yTaHoBol cMecH, 6eH3rHa K OpOMHOI Bozie
u pactBopy KMnOs,.

JIaGopaTopHble OnbITHI. V3roToB/ieHue napaMHUPOBAHHOW Oymaru, UCIMbITaHUe eé CBOMCTB
(oTHOIEHHEe K Bojie W KUpY). OOHapy)keHWe BOJBI, Ca)KH, YIJIEKHCIOTO ra3a B TMPOAYKTax
rOpeHUs CBeuwu.



TEMA 3. HEITPEJEJ/IBHBIE YTJIEBOJAOPO/bI (13 u)

AnkeHbl. J/IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKYJibl 3TW/aeHa. ['oMonornueckui
pSZi ¥ M30MepUs ankeHOB (YIVIEPOJHOIO CKejleTa, TeOMeTpyuyecKass WM Yuc-mpaHC-u30Mepus,
T0JIO>KEeHHs IBOMHOM CBSI3U, MeXXK1accoBasi). HomMeHKaTypa aikeHoB.

[TpombIiiieHHBIe CTIOCOOBI MOJTyYeHusT a/IKEeHOB: KPEKHHT aJIKaHOB, BXOZSIINX B COCTaB He(TH U
MOMYTHOTO He(TSHOTO ras3a, JeruprupoBaHye NpejiefbHbIX YI/1eBOJ0PO/OB.

JlaboparopHsbie CITOCOOBI TOJIyYeHHsI aJIKeHOB: peaxkLuu 3JIMMUHUPOBaHUS
(ZeranoreHvpoBaHye), JerujpaTalisi COMPTOB M JerajioreHMpoBaHUeWrasoreHaakaHoB, a
TaKke [ernjporajoreHupoBaHye TrajoreHONPOM3BOAHBIX Ipefle/lbHbIX  YI/IeBOJOPO/OB.
[TpaBusio 3ariieBa.

®dusnyeckue CBOKCTBA aJKEHOB.

B3aumHoe BMsiHME aTOMOB B OpraHM4eCcKUX MoJieKyax. Me3oMepHbid 3 ¢eKT.

[TporHO3 peakMOHHOM CIIOCOOHOCTH anKeHOB. MeXaHHM3M peakLyid  31eKTPO(GUILHOTO
MIpUCOeIUHEHHSI.

Peakuy npucoeyiHeHUs alKeHOB: TajJlOTeHUpOBaHue, T'MpPUPOBaHue, THPOrajoreHupoBaHye,
ryzpatauys, nonuMepusanus. [lpasuno MapkoBHuKoBa. Peakiuu okucieHusi ankeHoB KMnO,
(peaxuus BarHepa) B BOIHOM 1 CepHOKHMCIOM cpefie. [IpuMeHeHMe aKeHOB Ha OCHOBE CBOMCTB.
Bbicokomosieky/nsipHble  coeAuHeHusi. (CTpoeHue TOJIMMEpPOB: MOHOMEp, TOJMMeEp,
3/IeMeHTapHOe 3BeHO, CTeleHb I10/IMMepHr3aLiiu.

JluHeliHble, pa3BeTBAEHHbIE M ceTyaTble (ClIMThle) mnoauMepbl. (CTepeoperyssipHble U
HeCTepeoperyJsipHble TOJIMMephl.

OTHoLIeHHe MTO/IMMepPOB K HarpeBaHUI0: TEPMOIJIACTUUHbIE U TEPMOPEAKTUBHbIE M10/IMMepbI.
[Tonmeps! Ha OCHOBe 3TUJIEHOBBIX yIJI€BOZIOPOZIOB " 1504
MIPOM3BOJHBIX: TIOJIMITU/IEH, TTOUIIPOIIUJIEH, TOUTETPA(TOPITHUIEH

Y TIOJIMBUHWIXJIOPU.

Ankapuenbl.Knaccugukanys AUEHOBBIX YIVIEBOZOPOJOB: W30/MPOBaHHbIE, KYMY/JIMpPOBaHHbIE
U COIPSDKEHHBIE.

Homenknartypa v v3oMepus [MeHOBBIX YI7IeBOJOPOJOB (MeXKK/IacCcoBasi, YI/IePOJHOIO CKeJleTa,
B3aUMHOI'0 T10JIO’KEeHUSI KPaTHBIX CBsI3eH, FreOMeTpruyecKas).

CrpoeHue COMnpspKEHHbIXanKaJMeHOoB.

Crioco6b1 TIOJTy4YeHHUs] aJIKa/INeHOB: JernpupoBaHue a/IKaHOB,
peakuysi JlebeseBa, JeruporanoreHUpOBaHKEIUTa/IOreHaTKaHOB.

@dusuyeckre CBOMCTBA [MEHOBBIX YIVIEBOJOPOJOB. XHMUYeCKHMe CBOMCTBA [JUEHOBBIX
yT7IeBOIOPO/IOB: PeakKLMy MPUCOeJUHeHHs, OKUC/IeHUsI U ToJIMMepr3alii — U 0COOeHHOCTH UX
nporekaHusl. HaxoxzeHve B Ipyupo/ie U NpUMeHeHNe ajkaJueHoB. TeprieHsl.

Onacrtomepsl. HaTypanbHblM KaydyK, KaK IPOAYKT MoJMMepHu3aluu usonpeHa. CHHTeTUUeCcKue
KayuyKu: OyTaivieHOBBI KayuyK (CBK), JIMBUHWIOBBIY,
M30TIPEHOBBIN, XJIOPOTIPEHOBbIN, OyTaZiieH-CTUPO/IbHBIN. By/ikaHu3alsi  KaydyKOB:  pe3uHbI
1 300HMUT.

ANKUHBI. JJIEKTPOHHOE 1 TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTU/IeHa.
['omonorrnueckuii psz U U30MepuUs anKWHOB (YTJIEPOHOTO CKesleTa, MOJI0KeHUs] TPOMHOM CBSI3H,
MeXKraccoBasi). HomeHknaTypa ajKvHOB.

Crioco6bl TOSy4YeHHsT alKMHOB: TMUPOJIM3 MeTaHa (B TOM UMC/Ie W OKWC/IUTETbHBIA MHPOJU3
MPUPOJHOTO  ras3a), KapOWJHbIA  MeTOJ, /eruporajaoreHMpoBaHUeJUraoreHa IKaHoB,
B3aMMO/IeIICTBHE COJIel alleTU/IeHOBBIX YIJIeBOJOPO/OB (alleTU/IeHU/I0B) C TajoreHa KaHaMu.
dusnyeckre CBOMCTBA alleTUIEHOBBIX YIJ€BOJOPOZAOB. XUMHUYeCKHe CBOMCTBAa. Peakuuu
NpUCOeIMHeHNs1 (TWpUpOBaHUWe, TaJOreHHpOBaHMe, TWpOrajJoreHMpOoBaHue, THjparalys,
TpuMepm3aLus aleTuieHa). Peakuys KyuepoBa u mpaBuio DibTeKoBa. Kuc/ioTHble CBOMCTBa
aZKUHOB. AnjetuneHuibl. OKUc/IeHWe alKUHOB: pacTtBopoM KMnO, u ropeHue.

Ob6nacTy ip¥MeHeHHs1 aljeTh/ieHa Ha OCHOBe ero CBOMCTB. [IpvMeHeHMe roMoJIOTOB alleTH/IeHa.
[TomvMepsl Ha OCHOBe aLjeTu/ieHa. BuHunaleTusieH.

JemoncTpanuu.O6bEMHBIE MOZIENIU YUC-, MPAHC-U30MePOB ajikeHoB. [lomydyeHue 3TU/eHa U3



JTaHOJla W JIOKa3aTe/JbCTBO €ro HempeZieslbHOrO CTpoeHUsi (peakUuu € OpOMHOUM BOZOH U
pactBopom KMnOQO,). ObecriBeuriBaHWe 3THeHOM OpPOMHOM BOJbI M pacTBOpa MepMaHraHara
Kasusi. ['openue sTuneHa. B3anMozeliCTBHe alKaHOB Y a/IKeHOB C KOHLIEHTPUPOBAHHOM CEpHOU
KUCI0TOM. Mogenu MosieKyn —ankaJueHOB C  M30JMPOBaHHbIMM, KyMYJIMPOBaHHBIMHU
Y CONPsDKEHHBIMU /IBOMHBIMM CBsi3iMU. Koaryssiijust M/Ie4HOro COKa KayuyyKOHOCOB (Mosouasi,
oJlyBaHUMKa Wiu ¢uKyca). [lenonmmeprsanys Kayuyka M [l0Ka3aTelbCTBO HaUuWsl [JBOMHBIX
CBsi3eid B MoOJIeKyJaX MOHOMepoB (peaknuu ¢ OpomHOM Bofod U pactBopoM KMnO,).
OsHakomieHHe C Kosulekiueid «Kayuykd u pesuHbl». [lonmydyeHue atleTwsieHa W3 Kapbuza
Kanpiysa. OOBEMHBIE MOZIeNM alKWHOB. B3auMmojeiicTBUe alleTWieHa C OpOMHOUM BOZOH.
BsaumogeiictBue auerunena ¢ pacteopoM KMnO,. I'openue atetvnena.

JIabopaTtopHbie onbIThbl. O3HaKOM/IEHHE C KOJIIeKLeld TI0/IMMepHbIX 00pasloB IIacTMacC M
BOJIOKOH.

ITpakTnueckas pabora 2. [TomyueHre MeTaHa U STUIeHa U UCC/IeJOBaHUe UX CBOMCTB.

TEMA 4. APOMATUYECKMUE YI'JIEBOJOPO/JBI (7 4)

Apensl. IlepBbie cBesiennss 00 apoMaTHyecKux coefivHeHHsiX. CTpoeHWe MOeKy/ibl OeH3o7a:
e/lvHas1 T-3J1eKTPOHHAsI CUCTeMa, UM apOMaTUUYeCKU CeKCTeT.

Tomosornueckuid psifi. V3omepust B3aMMHOTO DAcTIO/IOKeHUsI 3aMecTUTesieli B OeH30/bHOM
Konblie. HomeHknatypa apeHoB. Kcunosnsi.

[TpombIiieHHBIe CIIOCOOBI TIOMyYeHUst OeH30/1la M ero rOMOJIOTOB: apOMaTH3alysi aJKaHOB M
L[MK/I0a/TKAaHOB, TPUMepH3aLiys alLleTuieHa (peakLys 3eJIMHCKOTrO).

JlaboparopHele criocoObl TIOMyYeHWsI apeHOB: aJKWIMpOBaHWe OeH30/1a, TMHPOJIU3  COJel
apoMaTUUeCKUX KUCIIOT.

du3nyeckre CBOWCTBA apeHOB. I[IpOrHO3 peakIMOHHOW CIOCOOHOCTH apeHOB. Peakuyu
3/1eKTPO(UILHOTO 3aMelleHUs] U UX MeXaHWU3M: rajJioreHHMpOBaHue, ajKWIUpOBaHWe (peakuys
@pupens—Kpadrtca), HUTpoBaHUe, CyIb(PUPOBAHKE.

Peakuyy  mpucoefvHeHUWsl: TWJPUpPOBaHWe, paJMKaJbHOe TrajoreHMpoBaHve. Peakiumn
OKHCJIeHHSI.

Tonyon, kak romosior O6eH3o/a. OcoOeHHOCTM XWMUYECKHX CBOWCTB —alKWIOeH30J10B.
OpueHTaHTbl TeEepBOr0O W BTOPOro pofa. BsaumHoe BausiIHME aTOMOB B  MOJEKy/Iax
asK10eH30/10B Ha TIpUMepe peakL[uK 3aMellieHus1. Peakiiuy okucieHus. [IppuMeHeHre apeHOB Ha
OCHOBE UX CBOMUCTB.

Jdemoncrpanuu. [llapocTepkHeBble W 00bEMHBIE Mofenu OeH30/a W €ro T'OMOJIOTOB.
PacTtBopeHre B OeH30/ie pa3/MUHBIX OPraHWYeCKWX W HEOPTaHMUECKUX BeIllecTB (Harpumep,
ceprl, nMojia). O3HakomyieHHe C (U3MUeCKUMH CBoOWcTBaMM OeH3o0sa (pacTBOPUMOCTb B BO/IE,
TUIOTHOCTb, TEMITePaTypa I/IaB/ieHus] — Bbl/lep>KUBaHKe 3arasiHHOW aMmysibl ¢ 6eH30/10M B OaHe
co nbgoM). I'opeHre GeH3o/a Ha CTeK/IssHHOM nanouke. OTHolleHVe GeH3o0/1a K OPOMHOM Bogie
v pactBopy KMnO,. HutpoBanue Oen3ona. OTHolleHHe TOlyona K Boge. PacTBopeHue B
TOJIyOJie Pa3/UUHBbIX OpPraHM4YecKMX W HeOpraHMYecKUX BelllecTB (HampuMmep, cepbl, Moza).
ObecuBeurBanue ToyosoM pactBopa KMnO, 1 GpoMHO# BOABI.

TEMA 5. TIPUPO/JIHBIE NCTOYHUKUA YIVIEBOJOPO/JOB (5 u)

IIpupoaHbIii ra3u nonyTHbIN HedTsiHOM ra3s. [IpuposHbIii ra3 v ero cocrtas. [IpombiiieHHOe
WCTI0/b30BaHue U TiepepaboTKa NMPHUPOAHOTO rasa.

[NonyTHbIe HedTsIHBIE Ta3bl U UX MepepaboTka. PpakiK MOMYTHOTO HE(TSHOTO ras3a: ra30Bbli
6eH3uH, rporaH-0yTaHOBasi CMeCh 1 CyXOM ras.

Hed1b. HedTh, Kak NpupoHBINA UCTOUHUK YI/IEBO/IOPO/IOB, €8 COCTaB U (M3nUecKre CBOMCTBA.
YrneBosopoAbl Kak MpeAMeT MeXIyHapOJHOTO COTPYJHWYECTBA W Ba)kKHeMWIlass OTpacib
9KOHOMUKU Poccuu.

[MpomebitieHHas nepepaboTtka HedTu. Pektudukaims (ppakiuoHHass TieperoHka). Ppakuyu
HedTH: OeH3WHOBAs, TUTPOMHOBAs], KEPOCHHOBAsI, ra3oiib, Ma3yT. CosisipoBble Macia. BasenuH.
[Tapadun. I'ygpoH. KpekuHr He(pTernpoyKTOB: TepMUUECKUM, KaTaTUTUUECKUW, TMIPOKPEKUHT.
Pudopmunr. Luknmmsarms. Apomarusanusi. [leToHarMOHHasi CTOMKOCTh OeH3nHa. OKTaHOBOe
YUCJIO.



KameHnsbi# yross. IlpombinieHHas nepepadoTka KaMeHHOro yriisi. HaxoxeHve B mpupoge
Y COCTaB yTJ/ieii: KaMeHHbIH yToJib, aHTPALUT, OyphId yrob.

KokcoBaHue 1 ero npoAyKThl: KOKC, KAMEHHOYTO/IbHasi CMOJIa, HaZICMO/IbHas: BOZA, KOKCOBBIN
ra3. ['asudukauusa yris. BoasHoit ra3. Karanutrueckoe ruZipvpoBaHye yriisi.

TEMA 6. THAPOKCIWICOJEPXKXAIINE OPTAHNYECKUE BEIIIECTBA (11u)
CoupTtbl. [loHATHe 0 cnMpTax, WUCTOpUSl WX U3yueHUsl. DYHKLMOHa/IbHAas TUAPOKCUIbHAsS
rpymnmna.

Knaccugukarysi cnupToB: 1o TUIY YIeBOJOPOJHOrO pajivKasa (TpejesbHble, Helpe/enbHble,
apoMaTUuYeCKue), 10 YUC/Iy TMAPOKCUIBHBIX IPYNN B MOJeKyJe (OZHO- U MHOTOaTOMHbIE), IO
TUIY YIJIEPOJHOrO aTOMa, CBSI3aHHOTO C TM/POKCU/IBbHOM TPYIIoOW (MepBUYHbIE, BTOPUYHBIE,
TPeTUUHbIE).

ONeKTPOHHOe U TPOCTPAHCTBEHHOE CTPOEHWe MOJeKyJ CHOUPTOB. ['omMonoruueckudd psij
npeJie/IbHbIX OJJHOQTOMHBIX COUPTOB. M3oMepusi (MO0XKeHUs (PYHKLMOHA/JBbHOW TPYIIIIb,
YIJIEPO/IHOTO CKeseTa, MeXXK/1acCoBasi) U HOMeHK/IaTypa aakaHoJIoB.

OOmmye crocobbl TOyueHHsT alKaHOJIOB: TWApAaTalis alKeHOB, THAPOINA3 Ta/oreHanKaHOB,
BOCCTaHOBJIeHWe KapOOHWU/IbHBIX coefuHeHHH. CriocoObl TOJyueHHsi HEKOTOPBIX alKaHOJIOB:
MEeTWIOBOTO CIHUpPTa — peaklyeM IIeJIOUHOr0 THUJpPO/IM3a XJIOpMeTaHa M M3 CUHTe3-Tasa;
3TU/IOBOTO CIIMPTAa — CITUPTOBLIM OpO’KeHWeM T/IFOKO3bl U THApaTalyeli STUieHa; rporaHoJa-1
— BOCCTaHOBJ/IEHHEM IIPONHMOHOBOIO anbJeruja; IpornaHosa-2 — I'MJpUupoBaHUeM alleTOHa U
rujiparalyei rnponuieHa.

du3nyeckre CBOWCTBA CIMPTOB. BogopozaHasi cBs3b. [IporHo3 peakLMOHHON CIIOCOOHOCTH
rpefie/lbHbIX OJHOATOMHBIX CIIMPTOB U €ro MOATBEep)KJeHHe MPU PacCMOTPEHMM XUMHUYECKUX
CBOWCTB CHMPTOB: KHUC/JIOTHble CBOMCTBA, peakUWUd HYK/IeO(pUIbHOTO 3aMellleHus] C
rajloreHoBO/I0PO/laMH, MeXXMOJIEKY/IsIpHasi ¥ BHYTPUMOJIEKY/ISIpHasi Jierujparauys (moayueHue
MIPOCTBIX 3()MPOB U a/IKEHOB), PeakLuM [lerHpUpOBaHUsl, OKUCIeHUs U 3TeprurKaLin.

Husnme u Bbiciime (kvpHble) criupThl. CuHTeTHYeckue Motolue cpegctBa (CMC). Obnactu
TIpUMeHeHUsI MeTaHO/Ia Ha OCHOBe ero CBOMCTB. TOKCMYHOCTh MeTaHosa. O6/1acTH IpUMeHeHu st
5TUJIOBOTO CIMPTa Ha OCHOBE €ro CBOMCTB. AJIKOrOIM3M KaK COLMaJbHOE SIBJIEHWE U €ero
npoduiakTHKa.

MHoroaroMHble CcnUpThl. ATOMHOCTb COUPTOB. [ /IMKOMM U rauMLepuHbl. V3omepus,
HOMEHK/IaTypa U TOJy4eHHe MHOrOaTOMHBIX CIHUPTOB. (OCOOEHHOCTH XUMHUYeCKHUX CBOMCTB
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHasi peakljysi HA MHOTOaTOMHbIE CITHDTHI.

OTWIEHIJIMKOb U [VIULIEPUH, KaK MpeCTaBUTe/IM MHOIOaTOMHBIX CITUPTOB. VX IpuMeHeHue.
®enHosibl. COCTaB U CTpOEHHEe MOJIeKYJ/ibl (peHos1a. ATOMHOCTh (peH0J10B. ["'oMoioruueckuii psij,
M30MepHs U HOMeHK/aTypa (eHOJIO0B.

Criocobbl monyuyeHusi (QeHosia: M3 KaMeHHOYTOJbHOM CMOJIbl, KyMOJBHBIM Crocob, u3
rajloreHapeHOB ¥ MeTOZ,0M 111eJIOUHOIO I1/1aBa.

dusnyeckre CBOMCTBA (DeHOMOB. XHMMHUYECKHMe CBOMCTBa (PeHOMa: KHUC/IOTHble CBOMCTBA,
OKHC/IeHHe, peakLUuM 3/1eKTPO(PUIbHOrO 3aMellleHusl (rajioreHUMpoBaHUe, HUTPOBaHUeE),
TMOJIMKOH/ZeHCaLHsl.

KauecTBeHHble peaknuy Ha (eHon: ¢ OpoMHON Bofoid W pacTtBopoM xjopuza xemne3a(Ill).
[TpumeHeHue (heHOOB.

JdemoHncTpanuu.lllapocTep>xHeBble MOZe/IM MOJIEKYJT OJHOATOMHBIX U MHOTOaTOMHBIX CITUPTOB.
dusnueckre CBOWCTBA 3TaHO/a, TporaHona-1, GyraHomna-1. B3aumopelicTBe  HaTpus €O
cnupToM. B3aumogelcTBue crvpra C paCTBOPOM JUXpoMaTa Kajiusi B CepHOM KHUCIIOTe.
[Tonyuenue cnoxxHoro 3¢upa. [lonyyeHue sTuneHa u3 staHosa. CpaBHEHME peakl|il TOpeHUs
3TUJIOBOTO U MIPOMUIOBOTO CUpTOB. OOHApy’keHre 3TUIOBOTO CITMPTA B Pa3/IMYHBIX MPOJYKTaxX
C TIOMOIIbI0 HOA0GOPMHOM TIpOOBL. B3aumofelicTBHe TJIMI[EPUHA CO CBEXKEOCaKAEHHBIM
Cu(OH),. PacriosHaBaHWe BOJHBIX pAacTBOPOB TIJIMLepHMHa W 3TaHoja. OTHOLIeHue
STUIEHTJIMKOJIS U [VIMLIepUHA K BOJle M OpraHUuuecKUM pacTtBopuressiM. PacTBopuMocTs (eHoNa
B BO/le TIPY OObIUHON U TOBBIIIEHHOU Temriepatypax. BeiTecHeHre ¢eHoa 13 GeHosIsITa HaTpUs
yroJibHOW KHC/IO0TOM. KauecTBeHHbIe peakiiuy Ha ¢eHom: obecijBeuriBaHHe OPOMHOM BOJBI U C



pactBopoMm FeCl;. O6eciBeunBanmie ¢enona pactsopom KMnOs.

IIpakTnueckas padora Ne 3. VMccieoBaHue CBOWCTB CITUPTOB.

TEMA 7. AJIbJETU/1bI 1 KETOHBI (7 4)

Anbpaerujbl. Anberyi/ibl Kak KapOoHUIbHBIE OpraHuyeckre coeuHeHusi. COCTaB UX MOJIEKY U
3JIEKTPOHHOE CTpOeHHe. ['0MOJIornuecku psif, U30Mepusi U HOMEeHK/1aTypa ajibZeruzioB.
Criocobbl MoyueHusi: OKHUC/eHWe COOTBETCTBYHOLMX CITUPTOB, OKHC/IeHWE YIJIeBO/IOPO/OB
(Bakep-miporiecc), ryjpartauysi aJKHMHOB, THMPOIW3 KapOOHOBBIX KHCIOT WIA WX COJIeH,
111eJI0UHOM TUZPOJIN3 JUTa/IoreHa KaHoB.

dusnyeckue CBOWCTBA anbJeru/ioB. [IporHO3 peakMOHHON CIIOCOOHOCTU — abJeruoB.
XvMHYeckre CBOMCTBA: peakLyy NpUCoe/lMHeHusl (LMaHOBOJOpPOAa, TWAPOCY/b(UTa HATpus,
peaktrBa ['puHBspAa, THUAPUPOBaHHWE), peaKIMHd OKUCIeHWs (cepeOpsiHOrO 3epkana W
komriekcamu Megu(Il)), peakumu KoHzeHcauyy (anbfo/jibHasi U KPOTOHOBAs, C a30TUCTHIMU
OCHOBAHHSIMH U MOJIMKOH/|eHCAL[K), peakL{iK 3amellieHus 1o J-yriiepoiHoMy aTomy.

Keronbl. KeToHbl Kak KapOOHW/bHble coefguHeHHs. OcoOeHHOCTH cocTaBa U 3JIeKTPOHHOTO
CTPOEHUSI UX MOJIEKYI.

T'omonoruueckuii psiji, ©3oMepusi 1 HOMeHK/IaTypa KeTOHOB. Crioco0bI TIO/TyYeHHsl KeTOHOB.
du3nyeckre CBOWCTBA KeTOHOB. [IpOrHO3 peakiMoHHOM CITI0COOHOCTH KETOHOB.

XvMHYeckre CBOMCTBA: peakLWy NpUCoe/lMHeHusl (LMaHOBOJOpPOAa, TMAPOCY/b(UTa HATpus,
peakTuBa I['puHBsApa, TIWApPUPOBaHME), peakLMM OKWUC/IeHWs, peaklMu 3aMellleHusl 10 O-
yIJIEPOJHOMY aToMy.

Jdemoncrpanuu. IllapocrepxHeBbie u Crioapra—bpurneba mogenn anbaeruoB. OKHCIeHue
GeH3anberyua KUcaopozoMm Bo3ayxa.llonydenue genosopmManbaeruHOTO roiumepa.
JIabopaTtopHble omnbIThL.Ilo/TyueHHe YKCYCHOTO anp/lernjia OKWC/IeHWeM STaHoJIa.
O3HakoMm/ieHHe C (U3MYeCKUMM CBOWMCTBAMHU ajbJeruzioB (aLeTanbJerujia U BOJHOrO pacTBopa
dopmanbzaeruga). Peakuysi «cepebpsiHOro 3epkana». Peakuusi ¢ rugpokcuzsom meau(Il) mpu
HarpeBaHuu. OTHOIIIEHYe alleTOHa K BoZle. AL|eTOH KaK OpraHM4yeCcKuil paCTBOPUTEIb.
IIpakTnueckas pabora 4. VicciieoBaHre CBOMCTB a/lb/IETH/I0OB U KETOHOB.

TEMA 8. KAPBOHOBBIE KNCJIOTbBI 1 X [TPOU3BOJHBIE (13 u)

KapOoHoBble KHC/I0OTHL. [loHATHEe O KapOOHOBBIX KuciaoTax. Kmaccudukarms KapOOHOBBIX
KWAC/IOT: TI0 TIpUPOJie YIJIeBOIOPOJIHOTO pajuKaia, I0 YHCAY KapOOKCHIbHBIX TPYIIIL.
DJIeKTPOHHOE ¥ TIPOCTPAHCTBEHHOEe CTPOeHHe KapOOKCHIbHOW rpyTinbl. KapOoHOBBIE KHUCIOTHI B
npupo/ie.

T'omosorrueckuid  psifi TIpefieSIbHbIX OTHOOCHOBHBIX KapOOHOBBIX KWC/IOT. V3omepusi u
HOMEHKJ/IaTypa.

[TonyueHre KapOOHOBBIX KHC/IOT OKHC/JEHHEM ajKaHOB, aJKeHOB, IEePBUYHBIX CIHPTOB H
anbJleTU/I0B, a TaK)Ke THAPOIU30M (TpUrasoreHaaKaHOB, HUTPUJIOB).

[TonyyeHvie MypaBbMHOW KWC/IOTBHI B3aMMOZEUCTBUEM T'MPOKCH/A HATPHUsl C OKCUZIOM YIJIepoja
(II), ykcycHoit — KapOOHWIMpOBaHWEM METW/IOBOTO CITUpPTa U OpO’KeHWeM 3TaHoJIa,
TIPOITMOHOBOM — KapOOHWU/MPOBaHKEM 3THJIEHA.

dusnueckre CBOMCTBA KapOOHOBBIX KHC/IOT, 0OyC/iOB/IeHHbIe MOJIIPHBIMM MaccaMd |
BO/IOPOZAHBIMU CBSI35MH. [IPOrHO3 XMMHUECKUX CBOWCTB KapOOHOBBIX KUC/IOT. OOImye cBoiCcTBa
KACMOT. Peakuuu 10 yryieBojopoJHOMY pagukany. O6pa3oBaHue (QyHKIMOHAIBHBIX
npou3BoAHbIX. Peakrus sTepucmkarmy. OOpa3oBaHWe TrajOTeHAaHTHAPU/OB, AHTUIPHU/IOB,
aMH/10B, HUTPUJIOB.

MypaBbrHasi M yKCyCHasg KWC/IOTBbI, KakK IIpe/iCTaBUTeNIM IIpe/ie/IbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOThI. [lalbMUTHMHOBAsI U CTeapUHOBAast KUCJ/IOTHI, Kak Ipe/jCTABUTeN BBICIIAX
Tipe/ie/TbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. AKPHWIOBasi U MeTaKpUIOBasi KUCJ/IOThI, Kak
TIpe/ICTaBUTe/I HeTpe/ie/IbHbIX O/JHOOCHOBHBIX KapOOHOBBIX KUCTOT. OJieMHOBasi, JTMHOJIeBast
Y JINHOJIEHOBAsl, KaK TIPe/ICTAaBUTE/N BBICIINX HeTpe/ie/lbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIoT. beH30lHas 1 cauLuIoBas, Kak TpeCTaBUTe/M apOMaTHUeCKUX KapOOHOBBIX KHCIIOT.
[IByxoCHOBHbIe KapOOHOBbIe KHC/JIOTHI Ha TIpUMepe IaBesieBod. [IprMeHeHWe W 3HaueHHe
KapOOHOBBIX KHCJIOT.



Cosmn Kap00HOBBIX KHC/I0T. MbL1a. [losyuenue coseii KapOOHOBBIX KMC/IOT Ha OCHOBe 00IINX
CBOMCTB KHWC/IOT: B3aMMOJIEICTBMEM C AaKTMBHbIMA MeTa/ulaM{, OCHOBHBIMU OKCH/AMH,
OCHOBaHUSIMH WM coyisiMi. [lomydeHue cosieii KapOOHOBBIX KHUC/IOT IIEJOUYHBIM THIPOJI30M
CJIOKHBIX 3(UPOB. XHUMHUECKHe CBOMCTBA CoJiel KapOOHOBBIX KMCJ/IOT: TUJPOJIM3 TI0 KaTHUOHY,
peaki[ii MOHHOTO 0OMeHa, MUPOJIN3, 3JIEKTPOJIN3 BOJHBIX PAacTBOPOB. Mbuta. 2KECTKOCTE BOBI
U Cr1ioco0bl eé ycrpaHeHwusi. [IpyMeHeHMe cosiei KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. CTpoeHWe MO/eKysl, HOMEHK/IaTypa U M30MepUs CI0XKHBIX 3(upoB. Mx
¢usnueckre cBoiictBa. CriocoObl TMOyueHUs] CIOXKHBIX 3(UPOB: peaklus 3TepuuKaLyy,
B3aMMOJENCTBUe CIIMPTOB C AaHIWApPUJAMM WM TaJoreHaHrMApUAaMHu KHUCJIOT —peakLuen
MOJIMKOHZeHCallMM Ha TpYMepe T0JyueHusl MONU3TUIeHTepedTanaTa. XUMUUeCKUe CBOMCTBA
CJIO’KHBIX 3()MPOB: THAPOJIU3 U ropeHue. [IpumMeHeHue C/I0XKHBIX 3(UPOB.

Bocku u xupbl. Bocky, Ux cTpoeHHe, CBOMCTBA U K/1acCU(UKALMS: PACTUTE/bHbIE U )KHBOTHBIE.
buonornueckas ponb. JKupel, MX CTpOeHMe U CBOWCTBA: OMBbLIEHHWe, TI'MJPUPOBaHUE
pacTUTeNIbHBIX KUPOB. bronoryvuyeckass pojb >XUpPOB. 3aMeHa >KUPOB B TeXHUKe HelUILeBbIM
CBIPBEM.

Jemoncrpanuu. [llapocrepxHeBbie 1 CTioapra—bpurneba Mozenu anberu/ios.

Oxucnenue OeH3anbJerusia KUCJIOPOAOM Bo3ayxa. [lomyuyenue ¢deHondopmanbaerugHOro
nosmMepa.  LllapocTtep)kHeBble ~ MOZend  MoOJieKy/l — KapOOHOBBIX  KWC/IOT.  Tabmuia
«Knaccudukaiusi kKapOOHOBBIX KUCIOT». PU3MuUecKHWe CBOWCTBA 3TaHOJA, TIPOIaHosa-1,
OyTaHosa-1. ITosmyueHue yKCyHOM30aMuioBoro 3¢upa. Kosuiekuusi opraHMYecKMX KHUC/IOT.
OrtHolleHre TIpe/ielbHBIX M HeTlpe/ie/IbHbIX KUCIOT K OPOMHOM BOZIe ¥ pacTBOPY IepMaHraHarta
Kasmus. [lonyuenure Mbuia u3 xxkupa. CpaBHEHHe MOIOLMX CBOMCTB X0351CTBEHHOr0 Mbutia 1 CMC
B >K6cTKOW BoJe. Konnekiys cnoxxHbIX 3¢upoB. [IlapocTep>kHeBble MO/ MOJIEKYJT C/I0’KHBIX
3pUpOB U U30MEPHBIX UM KapOOHOBBIX KWC/OT. [losyueHue MPUSITHO MaxXHYIEro C/I0KHOTO
5¢gupa. OTHoOLIeHNe CIMBOYHOrO, MO/ COJHEYHOI0, MAllIMHHOTO Macej U MaprapyvHa K BOJHBIM
pactBopam 6poMa 1 KMnO..

JIabopaTopHbIe onbIThl. O3HaKOM/IEHHE C PU3NIeCKHMH CBOMCTBAMU HEKOTODBIX TMpeZeTbHBIX
OJIHOOCHOBHBIX KHCJIOT: MypaBbHMHOM, YKCYCHOM, Mac/isiHOW. OTHOILIeHHe Pa3/IWyHbIX KHCIOT K
BoZle. B3anmopelicTBMe pacTBopa YKCYCHOW KUCIOTBI: C MeTauioM (Mg win Zn); OKCH[OM
Metasia (CuO); rugpokcugom metanna (Cu(OH), unu Fe(OH)s), conbro, (Na,CO; u pacTBOpoM
Mbi1a). O3HaKOMIeHHe ¢ 00pa3iamMu CI0XKHBIX 3¢upoB. OTHOLIIEHHe CJIOXKHBIX 3(GUPOB K BOjie U
OpraHhYecKrMM BelllecTBaM (KpacuressiM). BoiBeZieHe >KMPHOTO MATHA C ITOMOLIBbIO CJIOKHOTO
5¢upa. PacTBOPUMOCTB )KMPOB B BO/le M OPraHUUeCKUX PaCTBOPUTEJISIX.

IIpakTnueckas pabora 5. VicciieioBaHre CBOMCTB KapOOHOBBIX KUC/IOT U UX TPOU3BO/IHBIX.
TEMA 9. YIVIEBO/JIBI (10 u)

YraeBoabl. CocTaB MOJIEKYJT yI1eBO0B M UX cTpoeHue. Knaccudukanys yrieBooB: MOHO-/U-,
OJIMTO- W  [OJWCaxapufibl; KeTo3bl W aJb[i03bl;  TeTpo3bl, IIEHTO3bl, TeKCO3bI.
BoccranaBnyBarole 1 HeBOCCTaHaB/IMBAKOLLMe yIyieBOAbl. bronoruueckast poib yrjieBojoB U
3HaueHHe B )XU3HU YeJlOBeKa.

Monocaxapuapl. CTpoeHue MoO/eKy/abl M (U3UUeCKHWe CBOWCTBA TJIHOKO3bl. LlyMkinyeckue
(opMBI IJIFOKO3bI U UX OTpPaKeHHe C MOMOILbI0 GopMys Xeyopca. ['TMKO3UgHbINA THAPOKCUI. Q-
D-ritoko3a u S-D-rimtokosa. TayTomepusi Kak pe3y/ibTaT paBHOBeCHsI B PACTBOPE IIFOKO3bI.
[Tonyuenue rnroko3el. @oTOCHMHTE3. XUMUYECKHe CBOMCTBA: peakLUM M0 ajbJeruHOM U TI0
T'UJPOKCH/IbHBIM TpyTinam. CiMpToBOe, MOJIOYHOKHMC/IOe U MaC/ISTHOKUCIOe OpPOoyKeHHsl T/IFOKO3bI.
@pykTo3a Kak u30Mep I/oKo3bl. CTPYKTypa U (pusnueckre U XMMHAYecKre CBOWCTBA.
Jucaxapujbl. CtpoeHue Mmosiekys1 paucaxapuzoB. Caxapo3a. HaxoxzeHwe B 1mipupoze.
[Ipon3BoACTBO Ccaxapo3bl U3 CaxapHOM CBEK/bL. XMMHYeCKHe CBOMCTBA caxapo3sbl. Jlakrosa u
MasbTO3a KakK M30Mephl caxapo3bl. VIX cBOWCTBa U 3HaUeHHe.

ITonucaxapuppl. CtpoeHue Mosiekys mnonucaxapyugoB. Kpaxman. CoctaB U CTpoeHUe ero
MoJieKy/l. AMuWI03a ¥ aMWIONEKTHMH. XHMHYecKue CBOMCTBAa: THJPO/IW3 U KauyecTBeHHas
peakius. HaxoxzeHve B mpupoje, NojlyuyeHHe Kpaxmasa U ero npuMeHeHue. buosornueckas
pOJIb Kpaxmajia.



Crpoenrie MosieKy/n wLe/utosio3bl. CBOWCTBA Le/UTHO/I03bI: 0Opa3oBaHMe CJIOKHBIX 3(GHPOB U
MPOAYKTOB ajKWIMpoBaHUs. HwuTpatel M auerarbl Le/UIO/I03bl — OCHOBA I10JIyYeHUs!
B3pBIBUATHIX BEIIeCTB U MCKYCCTBEHHBIX BOJIOKOH. HaxokeHre B MpUpoze U eé Orosiornyeckast
poJib. [IpumeHeHue 1{e/UIr0/103bl

JdemoncTpanmun.O0pasipl yrineBooB W u3fendii 3 HUx. [lomyueHuwe caxapaTa KajbLusi |
BbI/le/ieHHe Ccaxapo3bl M3 pacTBOpa caxapara Kasblivs. Peakijusi «cepeOpsiHOrO 3epKama» st
IJIFOKO3bI. Peakin ¢ GyKCHHCepHUCTON KUCIOTOM.

OTHoLIeHWe pacTBOPOB Caxapo3bl M ManbTO3bl K ruzapokcuay Meau(ll). OsHakomieHue c
¢usnueckMu CBOMCTBaMU KpaxMmarna. IlosmyyeHre KpaxmasibHOrO Kjeilictepa. O3HaKoM/eHHe C
(131uecKMMYU CBOMCTBAMU Lie/Tr0/103bl. [To/lyueHre HUTPATOB LIe/IF0JI03bI.

JlabopaTtopHble  onbITbL.O3HaKOM/IeHHe € (U3WYECKUMU  CBOWCTBAMHM  TJIFOKO3BI.
BsaumogeiictBue rmoko3bel ¢ ruzpokcuzom Meu(Il) mpu KoMHaTHOW TemmepaType W TMpHU
HarpeBaHuu. KucnotHeld rugponmn3 caxapo3bl. KauecTBeHHass peakiuss Ha  Kpaxmall.
O3HakoM/IeHHe C KOJIJIeKL[el BOJIOKOH.

ITpakTnueckasi pabdora 6. VccienoBaHre CBOMCTB yTIeBO/IOB.

TEMA 10. ASOTCOJAEPXAIINE OPTAHNYECKUWE COEAVNHEHUWSA (15 1)

Amussbl. [Tonsatre 06 amyHax. Kiaccugukaiys aMAHOB: TI0 UKC/TY YT/IeBOJOPO/HBIX Pa/IMKa/IOB
(mepBHYHbIe, BTOPMYHbIE, TPETHUUHbIE) U 0 MX MpUPOAe (anudaThuecKde, apoMaTHUYeCKUe U
JKUPHO-apOMaThuecKue).

ONeKTPOHHOe ¥ TIPOCTPaHCTBEHHOE CTPOEHWEe MOJIeKy/l aMHHOB. ['oMonoruueckud psif,
M30MepUsi U HOMEHK/aTypa IMpe/ielbHbIX anudaTtuyeckux amMHHOB. ['omMonoruueckuil psg,
M30Mepysl U HOMEeHK/IaTypa apOMaTU4eCKUX aMUHOB.

Crniocobbl mosiyueHusi anvdaTHueckux aMHUHOB: B3aUMO/IEMICTBMEM aMMMaka CO CITUPTaMH,
B3aUMO/IEMCTBUEM ra/ioreHajKaHOB C aMMHAaKOM, B3aUMOJENCTBUEM COJiel a/lKUJIaMMOHHUS CO
éoyaMu

Criocobbl  TIOSyyeHHsI  apOMaTHUeCKWX  aMHMHOB:  BOCCTAHOB/IEHMEM  apOMaTH4eCKUx
HUTpPOCOeuHeHuM (peakuusi 3WHMHA), B3aUMOJEWCTBUEM apOMaTHMYeCKUX aMHHOB C
rajieHajIkaHaMH.

[TporHO3 peakIMIOHHOW CMOCOOHOCTM AaMHWHOB HAa OCHOBE UX 3JIEKTPOHHOTO CTPOEHWUs.
XrMHYecKre CBOWCTBA aMMHOB, KaK OpPraHMYeCcKMX OCHOBaHWMK. Peakiuu 3/1€KTPO(UIBLHOTO
3aMelljeHHs] apOMaTHUeCKMX aMHHOB, Peakiuy OKuC/IeHWs, ankwivpoBaHus. OOpasoBaHue
amu/loB. B3aumogielicTBMe aMHMHOB C a30THMCTOW KUCIOTOW. [IprMeHeHHMe aMMHOB Ha OCHOBe
CBOMCTB.

AmMuHoOKuCI0TBL. [loHsiTHe 00 amuHOKuc/oTax. CTpoeHWe MOJIeKy/ll M HOMEHK/aTypa
aMUHOKUCJIOT.

Criocobbl  TOMy4YeHUs]  aMHUHOKWCIOT:  TUAposd3  OenkoB,  CHHTe3  Ha  OCHOBe
raJloreHOTIPOU3BOJHBIX KapOOHOBBIX KHUCJIOT, [MAHTUAPWUHHBIA CUHTE3, OMOTeXHOJ/IOTHUeCKUi
crocob.

dusnueckre CBOMCTBA aMMHOKUC/IOT. AMMHOKMC/IOTHI Kak aM(oTepHble OpraHUuyeckue
coeZIMHeHUsI: B3aMMO/IMCTBHe C KHUCIOTaMM M Ienodyamd, obpa3oBaHue OWIIOJISIPHOTO HMOHA.
Peaxkiuu sTepuduKaliy ¥ KOHJeHCaLuu.

[lentugHass CBSI3b M TOJIUIIENTUJBIL. KauecTBeHHble peakiMM Ha aMHWHOKUCJIOTBI:
HUHUTHAPUHOBAS ¥ KCAHTOTIPOTeMHOBaHMs1. [IprMeHeHre aMUHOKHC/IOT U OHosiornyeckasi posib
TeITU/0B.

Benku.CTpyKTypel MOJieKy/1 OenKOB: TiepBHYHAs, BTOPWYHAsl, TPeTHYHas, UeTBePTHUYHAsl.
Cunte3 OenkoB. CBoiictBa 0enKOB: [eHaTypalus, T'HApO/N3, KaueCTBeHHbIe peaKLUu.
Bbuonoruueckue yHkuyy 6eKOB.

HyknenHoBbIe KUC/I0THI. [ToHATHe 00 a30TUCTBIX OCHOBaHUsIX. HykmenHoBbie KucioTel: PHK
u JHK. Hykneoruabpl u ux cocraB. CpaBHenue [IHK u PHK u ux ponbs B nepejauu
Hac/ie/ICTBeHHbIX TTPU3HAKOB OPraHMW3MOB U OMOCHHTe3e OesKa.

JdemoncTpanuu. ®usnueckre cBoiicTBa aHWIMHA. OTHOIIEeHWe OeH30/1a ¥ aHW/IMHA K OpPOMHOM
BozZle. KosiekuMsi aHWIMHOBBIX Kpacurteneil. ['opeHue MeTwiamyHa. B3aumogeiictBue



MeTWIaMVHa W aHWIMHa C BOJOM M Kuoiotamu. OKpalvBaHve TKaHed aHWIMHOBBIMU
KpacuresisiMd. ['naposiu3 6esikoB ¢ oMolLbio rerciHa. O6HapyKeHre (yHKIMOHAIBHBIX TPYIII
B MOJIeKy/IlaXx aMHHOKHUC/IOT (Ha mpuMmepe rivipHa). OOHapy)keHre aMHUHOKHC/IOT C TIOMOILBIO
HUHTH/IpUHA. PacTBopeHne u ocaxjeHue OenkoB. [leHarypaiusi OenkoB. KadecTBeHHbIe
peakipu Ha 6enku. Mozgem [JHK u pa3nuunbix Buzos PHK.
JIaGopaTopHble ONbITHI. VI3roTOBNEHME IIAPOCTEP)KHEBLIX Mo/iesieli MOJIeKYJT H30MepHBIX
aMUHOB. V3roToBiieHre Mojeneli MPOCTeHIIMX MenTuioB. PacTBopeHre 0enkoB B BoJe U UX
KoaryJisitusi. O6Hapy»keHre 6e/ka B KypUHOM sIiLie U MOJIOKe.
ITpakTHueckas pabdora 7. AMUHBI. AMUHOKHUC/IOTHI. Benku.
IIpakTnueckas pabora 8. VzeHTHuduKalst OpraHiyecKux coeiiHeHNH.

Oo6masa xumusa. 11 knacc
TEMA 1.CTPOEHUE ATOMA. IIEPUOJUYECKHU 3AKOH U ITIEPUOJUYECKAS
CUCTEMA XUMHNYECKUX J3JIEMEHTOB . U. MEH/IE/IEEBA. (10 u).
Crtpoenue aroma. CiiokHOe cTpoeHHMe aroMa. [lokasaTesbCTBa STOrO: KaTOAHble U
DEHTreHOBCKHe Jyud, (OoTo3(ddeKT, pajuoakTUBHOCTb. OTKpbITHE 3/eMeHTapHbIX YaCTHL]:
3/IeKTPOHA W HYK/JIOHOB (TPOTOHOB W HeWTpoHOB). Mopenu TomcoHa, Pesepdopga, bopa.
[Toctynater bopa. CTpoeHue aTroma B CBeTe KBaHTOBO-MeXaHUYeCKUX IPe/CTaB/IeHNN.
Hyk/ioHbl (TIpPOTOHBI M HEUTPOHBI), HyKMUbl. [loHsTe 006 u300apax U u3oTonax. fljgepHbie
peakLuM U UX ypaBHeHUs.
KopryckynsipHO-BOJTHOBOM ~ /lyanu3aM  37ieKTpoHa. [loHsTHe  3/leKTpOHHOMOpOWTanu U
3JIEKTPOHHOTO 00saka. S-, p-, d- v f-opouranu. KaHToBble umcsa. CTpoeHHWe 31€KTPOHHOW
000/10YKH aToMa.
[Topsifok 3arosiHeHHsi 37MeKTPOHaMHM aTOMHBIXODOHWTaneli B COOTBETCTBUM C TIPUHLMIIOM
MHUHHMMyMa »>SHepruy, 3amnperoM Ilaymn,  npaBuiom XyHAa, IpaBuioMm KiieukoBCKOTO.
O/eKTpOHHbIE (POPMYJIbI aTOMOB U MOHOB.
Ilepuoanueckuii  3akoH  JI. I. MenpienneeBa.  [IpeAmnocbiKd — OTKpPBLITHsL:  paboThI
Npe/ilIeCTBeHHHUKOB, pellleHrs] MeXXAyHapOgHOro Che3fja XMMHUKOB B I'. Kaprcpys, MMUHOCTHBIE
kayectBa [I. 1. Menzeneesa.
OTKpbITHe TIepruoJuueckoro 3akoHa. MeHgeneeBckasi (hOpMy/IMpPOBKA MepUOANUECKOrO 3aKOHa.
B3aumocBs3b neproinueckoro 3akoHa ¥ Teopyur cTpoeHust atoMa. CoBpeMeHHasi (HOpMy/IMpOBKa
NepUOANYECKOr0 3aKOHa.
B3aumocBs3b neproiueckoro 3aKoHa U Mepuojuyeckor cucteMsl. [lepuogyyeckas cucrema U
cTpoeHHe aroma. PU3NUYeCKUM CMbIC/ CHMBOJIMKM ITepUOJUYeCKON CUCTEMBI.
V3MeHeHre CBOWMCTB 371eMEHTOB B Mepuojax U rpynnax, Kak (QyHKLUs CTPOeHUS WX aTOMOB.
[TonsiTvie 06 SHEPrUM MOHU3ALIMU U CPOJICTBA K 37IEKTPOHY.
[TepogMUHOCTb UX W3MEHEHUs MeTal/IMYeCKUX M HeMeTa/l/IMUueCKUX CBOWUCTB 3/IEMEHTOB B
TpyIINax U reproiaxX, Kak GyHKIMsS CTPOeHHs 37IeKTPOHHBIX 000/I0UeK aTOMOB.
3HaueHUe MepruoJUYeCcKOro 3aKOHa 1 NepUOIMUeCKON CUCTEMBI.
Jdemoncrpanmuu. ®Potosddexr. Katogneie myun (371eKTpoHHO-TyueBble TPyOKH). IlopTpeTsl
Tomcona, Pesepdopga, Bopa. IToptpersi VMBanenko u I'amoHa; Bepuemmyca, [debepeiinepa,
Hetonengca, MenpeneeBa. Mogemn opburaneil pa3nuuHoid ¢opmbl. CrieKTpbl TOTJIOMIEHUS U
WCITyCKaHUSI COeJIMHEHWM XUMMWUEeCKHUX 3/IEMEHTOB (C TMOMOILBI0 CIeKTpocKomna). PasmuuHble
BapyaHThl Tab/MI] TEePUOJMUYECKON CHCTeMbl XUMWYecKux 3emeHTOB [l. V. MeHzeneesa.
OO6pa3ibl TPOCTHIX BeIeCTB, OKCHAOB M THPOKCHIOB 3/IeMEHTOB TpeTbero Iiepuoja MU
JIeMOHCTPALUSI UX CBOWCTB.
TEMA 2. XUMHNYECKAS CBA3b 1 CTPOEHUE BEIIIECTBA (10 4)
Xumuyeckasi cBsa3b. [TonaTre o xummuueckoy cBsi3h. OCHOBHBIE XapaKTepUCTUKH XUMHUYECKOU
CBSI3U: SHEPrus, JJMHA, JUMO0IbHbIA MOMEHT.
VoHHasi xMMHUuecKasi CBfI3b U MOHHbIe KPUCTa//IMUeCKue peléTKU. 3aBUCUMOCTb (PH3MYeCKUx
CBOMCTB BeLL[eCTB OT TMMa KPUCTA/I/IMUeCKON peLleTKH.
Bo30yxaéHHoe cocrosiHe aToma. [loHATHE O KoBa/seHTHOW CBs3u. OOMEHHBIN MeXaHW3M
o0pa3oBaHUsI KOBA/JIEHTHOM CBSI3U. DJIEKTPOOTPHULATeTbHOCTh. HaripaB/ieHHOCTh KOBa/IeHTHOM



CBsi3W, €€ KpaTHOCTb.O- WM- CBs3U. JJ|OHODHO-AaKLENTOPHBIA MeXaHu3M 00pa3oBaHUSA
KOBa/IeHTHOM CBSI3W. TWUMbl KPUCTA/UTMUECKHX PEeLIETOK C KOBaJeHTHOM CBSI3bl0: aTOMHas U
MOJIEKY/ISIpHasI.
3aBUCUMOCTh (PM3MYECKMX CBOMCTB BEILeCTB OT THIA KPUCTa//INYeCKOW pelleTKH.
[Tpuposa XMMHUYeCKOW CBSI3M B MeTayllax U criaBax. Obmue ¢r3nyeckre CBOWCTBA MeTaIOB:
TEIJI0- U 37IeKTPOIIPOBO/JHOCTh, MJIACTUUHOCTD, MeTas/THuecKuii 061eck, MarHUTHbIE CBOMCTBA.
Mertanmyeckasi KpUCTa/UTAYeCKasi PerIéTka U eé 0co0eHHOCTH, KaK (YHKIUS MeTa/UTnYecKon
CBSI3U.
KommiekcHble coegmHeHus. Kommiekcoobpa3oBaHue v KOMIUIEKCHbIe coeuHeHMst. CTpoeHue
KOMIIJIEKCHBIX COeIMHeHUI: KOMIUIeKCOOOpa3oBaTe/b M KOOPJAWHALMOHHOE YWC/IO, JIUraH[pbl,
BHYTPEHHSIS1 U BHeLIHss Cepbl.
Knaccugukanysi  KOMIUIEKCOB:  XejlaThl, KaTMOHHblE, aHUOHHbIE U  HeUTpasbHble,
aKBaKOMIUJIEKChI, aMMHakKaTbl, KapOOHW/IbI MeTaslIOB. HomeHknaTypa KOMIUIEKCHBIX
CcoeJMHEeHUM U UX CBOMCTBA. Jlncconuanyis KOMIIEKCHBIX COeJUHEHUN. 3HaueHre KOMIUIEKCHBIX
COeJMHEeHUW Y MX POJib B IIPUPO/eE.
ArperaTHble cOCTOsIHUSI BelliecTB M (a3oBble mepexoabl. ['a3bl 1 rasosble 3akoHbl (boring-
Mapuorra, [llapsns, I'en-J/Iroccaka). YpaBHenue MeHgieeBa-Kianeiipona [j1s veanbHOro rasa.
Kupakoctu. TekyuecTs, ucrapeHue, KpyUCTaiu3arus.
Teépapie BerectBa. [1naBnenve. ®a3oBble nepexoel. CyOmumanys u gecyoumarys. Kugkue
Kpucrasuisl. [11a3ma
MexMosiekynsApHble B3auMojeiicTBusi. BojoposHas cBsisb W e€  pa3’HOBUHOCTH:
MeXXMOJIEKY/ISIpHasi U BHYTPUMOJeKyJ/isipHas. Pu3nueckye CBOWCTBA BeLECTB C BOJOPOJHOU
cBs3pt0. E€ Ouosiormueckast poib B OpPraHM3alUM CTPYKTYpP OenKOB M HYK/IEMHOBBIX KHCIIOT.
BanjiepBaanbCcoBO B3aMMOZENCTBHE M €r0 THWIIbI: OPHUEHTAlMOHHOe, WHAYKLMOHHOe U
[VCTIIepCHOHHOE.
JemoHcTpanuu. Kosekiusi KpUCTa/yIMyeCcKUX BeIeCTB MOHHOTO CTPOEeHMs, aMOp(HBIX
BeleCTB U U3Zle/Iui U3 HUX. Mofenu KpuCTa/IMueCKUX peléTOK C MOHHOM CBA3bl0. Mogenu
MOJIEKY/l Ppa3/MyHOM apXWUTeKTypbl. MoJend KpUCTa/lJIMueCKUX BelleCTB aTOMHOM U
MOJIEKY/IIDHOM CTPYKTypbl. Kosulekiysi BeljecTB aTOMHOIO W MOJIEKYJ/ISIDHOTO CTPOEHHUSl U
n3femii u3 Hux. [loptper Bepuepa. IlonyueHne KOMILJIEKCHBIX OpraHUYeCKUX U
HEOpraHWYeCKUx  coefvHeHuM. [leMOHCTpauusli CyxuX KpUCTa/ulIorujparoB.  Mopenu
KPUCTa/UIMUeCKUX PeLISTOK MeTa/l/ioB. Boja B pa3/WuHBIX arperaTtHbIX COCTOSIHUSX U eé
¢a3oBeie mepexospl. Bosronka woga wim  OeH3ouHOW KHCAOTHL. [Jlnarpamma «®a3oBble
repexo/i6l BeljecTB». Mogenu monekya JJHK u 6enka.
JIabopaTopHbIe onbITHI. B3anMozielicTBe MHOTOAaTOMHBIX CITUPTOB U TJIFOKO3bI C (heJTMHr OBOM
KUAKOCTBIO. KauecTBeHHbIe peakiuy Ha noHbl Fe’ u Fe®,
IlpakTnueckass pabora 1. IlosyueHre KOMIUIEKCHBIX OpPTaHUYECKHUX U HEOPraHWYeCKHX
COeJUHEeHU U UCCIeJOBaHUe UX CBOWCTB.

JUCIIEPCHBIE CUCTEMBI 1 PACTBOPBI
JlucniepcHble cucTeMbl. XMMUUeCKHe BelljeCTBa U CMeCH. XHMMHUUecKas: cuctema. I'oMoreHHble
U TeTeporeHHble CMecu. [lucriepcHasi cuMcTeMa: AMCIIEPCHOHHAsi cpefja W JucrepcHas (asa.
Knaccugukarys aucrnepcHbIX CUCTEM.
Aspo3soinu. [IpomnenneHTel. OMy/IbCUU U 3Myabratopsl. Cycrensuu. CeuMeHTaL .
Konnonpueie pactBopel. Oddekt Tunzgans. IlonyueHwe — KO/UIOMZHBIX — pacTBOPOB
JWICTIEPCHOHHBIM, KOHZIEHCALIMOHHBIM M XUMHUYeCKUM crioco0amu. 30/M U Koaryisnus. [emu u
CUHepe3uC. 3HaueHHe KOJIJIOUJHBIX CUCTEM.
PacTrBopbl. PacTBOpHI KaK rOMOTeHHbIe CUCTEMbI M UX THIbL: MOJIEKYJISIPHbIE, MOJIEKYJ/ISIPHO-
VOHHbIe, OHHbIe. CriocoObl BbIpa)KeHUsI KOHLIEHTPALMM pacTBOPOB: O0bEMHasi, MaccoBas U
MOJIbHAS [I0/IM paCTBOPEHHOIO BelljeCcTBa. MosipHast KOHL|eHTpaLusi paCTBOPOB.
Jdemoncrpanuu. OO6pasijpl JUCIIEPCHBIX CUCTeM W MX XapaKTepHble Tpu3Haku. O6pasiibl
(konnekuyu) OBITOBBIX W TIPOMBIIIJIEHHBIX a3p030Jield, IMY/bCUI U cycrieH3ui. [IpoxokaeHue
Jlyya CBeTa uepe3 KOJUIOWJHble U WCTHMHHbIe pacTBopbl (3¢dekr TuHAans). 3aBUCHMOCTb



pPacTBOPUMOCTH B BOJle TBEDABIX, >KUAKUX M Ta3000pasHBbIX BeIIeCTB OT TeMITepaTyphbl.
[TonyueHre mepechIllleHHONO pacTBopa TUOCYy/b(ara HATpUsi M €ero  MrHOBEeHHas
KpUCTa/I/IU3aLusl.

JIaGopaTopHble OMNBITBI. 3HAKOMCTBO C  KO/UIEKLUSMH  THIIEBbIX, MeJULIMHCKUX
u Orosioruueckux reseit v 3osei. [losyueHre Koo HOToO pactBopa xopuza xesne3a(Ill).

TEMA 3. XUMNYECKWE PEAKIIUN

OcCHOBBI XUMHY€eCKOU TePMOJUHAMMKHN. XUMUUeCKasi TepMOJrHaMUKa. TepmMoirnHaMUuecKast
cuctemMa. OTKpbITasi, 3aKpbiTasi, W30JIMPOBaHHAasi CHUCTeMbl. BHYTpeHHSI1 SHepPrusi CUCTEMBI.
OHTanbMUs, WK TeIIoCoZep)kaHue cucteMbl. [lepBoe Hauano TepMOAUHAMUKU. VI30XOPHBINA U
n300apHbIii riporjecchl. TepMoXUMHUUECKOe YpaBHEeHHe.

OHrtanbnusa. CTaHZapTHas SHTa/IbNUA. Pacuét sHTanbnmy peakuy. 3aKoH ['ecca U ciefiCTBUS U3
Hero. JHTponus. BTopoe 1 TpeThe Hauana TepMoAuHaMUKH. CBoOOHast SHeprus 'nboca.
CKoOpoCTh XMMHUYECKHX peakuuu. [IoHSiTHe O CKOPOCTU peaklyd. ODHeprusi akTHUBALUU U
aKTMBHMPOBAHHBIM KOMILIEKC. 3aKOH [eWCTBYHOIIMX Macc. KuHeTuueckoe ypaBHEHUE U
KOHCTaHTa CKOPOCTU XUMUUECKOW peakuuu. [Topsiiok peakijuu.

@akTophl, BAUSAIOINIME HA CKOPOCTh TOMOT€HHOW peakLUW: TpUpOJa M KOHLIeHTpaLus
pearvpyoiux BeIlecTB, TeMmreparypa. TemrmepaTypHbii Ko3pduiment. YpaBHeHue C.
AppeHuyca.

@dakTopbl, BAMUSIOLIME HAa CKOPOCTb TeTePOreHHOM peakl[Mu: KOHLIEHTpal[usi pearupyroiux
BelLleCTB U IJIOLIA/[b UX COMPUKOCHOBEHUS

OCHOBHBbIE TIOHSITUSI KaTaJMTUUECKOWM XWUMHWHU: KaTaJu3aTOpbl W Karaau3, TOMOTeHHbIH W
reTeporeHHbIN KaTa/lnu3, IPOMOTOPHI, KaTaTUTHUeCKUe sibl U IHTMOUTOPLI. MexaHu3M JelCTBUs
Karauv3aTopoB.

OcHOBHble  TUMBI KaTa/lW3a: KHUCIOTHO-OCHOBHOM,  OKHC/IUTeTbHO-BOCCTAHOBUTEIbHBIM,
METa/JIOKOMILJIEKCHBI UM KaTranu3 MeTa/jlaMM, (epMeHTaTuBHbIA. @DepMeHThl, Kak
OvonoruuecKye KaTaau3aTopbl 0€TKOBOM TIPUPO/IBI.

XumMuueckoe paBHoBecue. [ToHsaTHe 00 0OpaTUMBIX XMMHUYECKHMX TpolieccaxX. XUMHUUECKOoe
paBHOBeCHe U KOHCTaHTa paBHOBecHs. CMeljeHMe XUMHYECKOrO paBHOBECUS] H3MeHeHUueM
KOHLIEHTpaLMU BeLeCTB, U3MeHeHVeM J1aBJIeHusl U TemMIlepaTyphbl.

JdeMoHcTpanuu. DK30TepMUUYeCKre TIPOLecChl Ha TpUMepe PacTBOPEHUsI CepHOW KHUC/IOThI B
BOZie. OHAOTepPMHUYECKHe TpOLieCcChl Ha TIpUMepe pacTBOPeHUsi cojieli aMMOHUs. V3ydeHue
3aBUCUMOCTH CKODOCTM XMMHUUECKOM peakLMd OT KOHLIEHTpalW{ BelecTB, TeMIlepaTypbl
(B3auMoieticTBHe THOCY/Ib(aTa HaTPUsl C CEPHOM KHUC/IOTOM), MOBEPXHOCTU COTIPUKOCHOBEHMSI
Bell|eCTB (B3aUMO/IeHiCTBHE COJISIHOM KHWC/IOThl C TpaHy/JaMU U TOPOLIKaMU aglOMUHUST WU
uyHKa). [IpoBefieHMe KaTanMTUUeCKUX peakLUil pas3/ioKeHusi TepoKCuZAa BOJA0pPO/ia, TOpPeHUs
caxapa, B3auMO/IeliCTBUS Mo/la U amoMuHUsi. Koppo3usi >kenie3a B BOAHOM cpejie C yPOTPOUHOM
u Oe3 Hero. HabmofeHre cMelleHUs] XUMUUeCKoro paBHoBecus B cuctemax: 2NO; < N,O,,
FeCl;+ KSCN < Fe(SCN);+ 3KCl.

JIaGopaTopHbIii onbIT. 3HAKOMCTBO C Kojutekieir CMC, coziep>Kaliix SH3UMBI.
IIpakTHueckasa padora CKOpoCcTh XMMHUYECKHX Peakiuii . XMMHUeCcKoe paBHOBecHe.
CBolicTBa pPacTBOPOB 3JIEKTPOJIUTOB. Boja — cnabbiii 3/ekTposuT. KaTHOH THAPOKCOHUS.
NonHoe mpou3BeieHue BoZbl. HelTpanbHasi, KUC/IOTHasi W IijefiouHasi cpefibl. [ToHsitve pH.
Bogopognbiii nokaszatens. MHavkaTopel. Posis pH cpefsl B mpupose YW >KM3HU ueslOBeKa.
NoHHBIe peakiuu U yC/I0BUSL UX IPOTEKAHUS.

PannHue npefcraBieHyss 0O KUC/I0TaX U OCHOBaHUSIX. KMC/IOTBI U OCHOBaHUS C TO3WULIUM T€OPUU
3/IeKTPOJIMTUUECKON [uccolpanid. Teopust KUCIAOT U OcHoBaHuii bBpeHcrena—I/loypu.
ConpsbkéHHbIe KUCIOTBI U OCHOBaHUSA. AMGOJIUTHI.

Knaccudukaiuss Kucnor u  crnocobel  ux mnosydeHus. OOmMe XuUMHUecKue CBOWCTBa
OpraHUYeCKUX U HeOpraHu4eCcKUX KUCJIOT: peakLMyi C MeTalJlaMU, C OKCUAMU U TUAPOKCUaMU
METaJIJIOB, C COMSIMU, CO cnupTaMu. OKUCIUTe/TbHble CBOMCTBA KOHL|EHTPHPOBAHHOM CEpHOU U
a30THOM KHUCJIOT.



Knaccudukaipst ocHoBaHuii M crocobel ux mosmyueHusi. OOmye XWMHUecKre CBOWCTBA
1je/ioueli: peakljuM C KUC/I0TaMH, KUCIOTHBIMUA ¥ aMOTePHBIMU OKCH/IaMH, COJISIMH, HEKOTOPBIMU
MeTa/ulaMd M HeMeTa/ulaMM, C OpraHMYeCKUMH BelllecTBaMU (Tajouz0NpOU3BOJHBIMU
yI/1€BOJIOPO/IOB, (PeHOOM, >KMpaMmH). XHWMHUUYEeCKHMe CBOWCTBAa HepacTBOPUMBIX OCHOBAHWM:
peakiii C KUCJIOTaMH{, PpeakLUWu pasfokeHWs W KOMIUIeKcooOpa3oBaHHsl. XHMHUeCcKue
CBOMCTBa 0OECKHUC/IOPO/IHBIX OCHOBaHWM (aMMHMakKa M aMWHOB): B3aMMOJENCTBHE C BOZOW U
KHCOTaMU.

Knaccudukaius coseli opraHMueckKMii W HeopraHWU4YecKMX KucyioT. OCHOBHbIE CIIOCOObI
MoJIlyueHus1  comeld. XHUMHWUeCKHWe CBOWCTBA COJIEM: pas/iOKeHrWe TIIpU  HarpeBaHuH,
B3aMMO/IeHCTBHE C KUC/IOTaMU U 1[eJIouaMH, APYTUMU COsiMU. 2KECTKOCTh BOJbI M CIIOCOOLI eé
yCTpaHeHwUs.

I'uapoym3. Tlonsitne ruzgpommsa. ['maposnus cosedt U ero kinaccudukauusi: oOpaTUMbIA U
HeoOpaTUMBIH, TI0 aHUOHY U TI0 KaTHOHY, CTYTIeHUaTbIi. Y CuieHne U TofiaBjieHne 00paTiMoro
rugposiisza. HeobpaTuMblii ryjposii3 GMHApPHBIX COeMHeHU.

Jemoncrpanuu. CpaBHeHHe 3JIeKTPOINPOBOJHOCTY pacTBOPOB 3JIEKTPOIUTOB. (CMelljeHue
PaBHOBeCUsI AUCCOLMAIMU CJ1abbIX KUC/IOT. VIHAMKATOPHI U M3MeHeHHe MX OKPAacKU B pasHbIX
cpefax. BsaumogelcTBHMe KOHLIEHTPUPOBAHHBIX a30THOM M CEPHOM KHUC/IOT, a Takxke
pa3baBiieHHOM a30THOM KHCJIOTHI C MeJblo. Peakiiysi «cepeOpsiHOrO 3epkasa» [ijissi MypaBbUHOMN
KUCOThI. B3anmogelicTBre aMMHMaka U MeTUIaMHMHa C XJIOPOBOZOPOZOM U BoJou. [TonyueHue u
CBOMCTBA pacTBOpa TWApOKcHja HaTpus. IlosyueHue mblia U U3yuyeHHe CpeZibl €ro pacTBopa
vHMKatopamMu. ['uponn3 kapboHaToB, Cynb(haToOB ¥ CUIMKATOB IeJIOYHBIX MeTaslioB, HUTpaTa
ceuHUa(Il) nmm uKHKa, x10pHja aMMOHHUSI.

JlabopaTopHble onmbITHI. Peakiun, wjyie c obOpa3oBaHMeM O0CajKa, Ta3a WA BOJBI, AJIS
OpPraHUYeCKHUX U HeOpraHWUUeCKUxX 3/1eKTposuToB. CBOMCTBA COJISIHOM, pa30aB/ieHHON CepHOM U
YKCYCHOM KHC/IOT. B3auMmogeiicTBue TuApokcuja Hatpus C conasmu: cyiabgdatom mesu(ll) u
xjopuzioM ammoHus. [TonyueHue v cBoiictBa ruapokcua meau(Il). CeolicTBa pacTBOpPOB coseit
cynbhata Meau u xsopuga kenesda(Ill). WccnemoBanue cpefbl pacTBOPOB C  TOMOIIIBIO
WH/IMKaTOpPHOM Oymaru.

IIpakTHueckas padora. PemmeHue 3KciepuMeHTa/IbHBIX 3aAa4 mo Teme «'uppoams»

OKuUC/IUTe/TbHO-BOCCTAaHOBUTE/IbHbIE peaxkium. [Tonsitne 00 OKHC/TUTE/TbHO-
BOCCTAaHOBUTEJIbHBIX peakusx. CrerneHb OKucC/aeHus. [Iporieccsl OKMC/IeHNs U BOCCTAHOBJIEHUS.
BakHelile OKUC/IUTE/TM U BOCCTAHOBUTETH. MeTo/ 3/1IeKTPOHHOTO OanaHca /jisi COCTaB/IeHUs
yPaBHEHUN OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX — peakluil. MeToAbl HWOHHO-3/IEKTPOHHOTO
Oananca (MeTo/, monypeakiuii). OKUC/TUTeTbHO-BOCCTAHOBUTE/TbHBIE TIOTEHI[HAIBI.
JnekTposiu3. IloHATHE »3jeKTpo/M3a KakK OKUC/IMTe/IbHO-BOCCTAHOBUTE/ILHOIO IIpoLiecca,
MPOTEKAIOLL[ero Ha 3/71eKTPoJiax. DeKTPOJIU3 pacIljlaBOB 371eKTPOJIUTOB.

ONeKTpoJIM3 PacTBOPOB 3/IEKTPOJIUTOB C WHEPTHBIMU 3JIEKTPOZAAMH. DJIEKTPOJIU3 pPacTBOPOB
5JIEKTPOJIMTOB C W aKTMBHBIM  aHOJOM. [IpakThueckoe  3HaueHWe  3/1€KTPOJIM3a:
3/IEKTPOXUMHUECKOe TIOJyueHHe BeIlecTB, 3JIeKTPOXUMHUUecKass OuMcTKa (paduHUpPOBaHUE)
MeTa/lIOB, Ta/IbBAHOTEXHMKA, raJbBaHOIUIACTUKA, rajibBaHU3aLUs.

XuMHuecKdue HUCTOUYHUKHU ToOKa. ['asbBaHMyeckue 371eMeHTbl. CTaHJapTHbIM BOZOPOAHBIN
sn1ekTpof. CTaHZapTHbIE 3/IeKTPOJHble TNMOTeHManbl. COBpeMeHHble XMMUUYeCKHe UCTOYHUKU
TOKa: OaTapelKu U aKKyMYJIATOPBI.

Koppo3usi MeTa/l/IOB M CrIoco0bI 3aIUThI 0T Heé. [ToHsTHe 0 KOppo3uu. Bkl KOppo3uu 1o
XapakTepy OKWUCJ/IUTe/IbHO-BOCCTAHOBUTEJIBHBIX TPOLIECCOB: XUMUUeCKas U 3JIeKTPOXUMUYECKasl.
CriocoObI 3alUThl MeTa/yIoB OT KOPPO3WM: MPUMeHeHHe JIerMPOBAHHBIX CIIaBOB, HaHEeCEeHHe
3allIMTHBIX ~ TIOKPBITUM, W3MEHEeHWe COCTaBa WM CBOWCTB  KOPPO3WOHHOW  Cpejpbl,
3JIEKTPOXUMHUYECKHE MeTO/Ibl 3allUTHI.

JdemoHcTpanuu. BoccraHoBnenne okcuzpa menu(ll) yrmem u Bomopogom. BoccraHoBneHue
JUXpomara Kaius STUMOBbIM cnupToM. OKucIuTenbHble CBOWCTBA JAUXpOMara Kasusl.
OkwucneHue anbferuza B KapOOHOBYIO KUC/IOTY (peakuysi «cepeOpsHOTO 3epKasia» WM Peakiiys



¢ rugpokcugom  Menu(ll). Onektposnu3 pactBopa cynbara wmeau(Il). CocraBneHue
rajibBaHUYeCKUX 371eMeHTOB. Koppo3ust MeTasyIoB B Pa3/IMUHbIX YC/IOBUSAX U MeTOZbl 3allJUThl OT
Heeé.

JIaGopaTopHble onbIThI. B3anMo/ielicTBie MeTa/l/IoB C HeMeTa/UlaMH, a TakKe C PaCTBOpaMH
coJier U KUCIO0T. B3auMogelicTBMe KOHLIEHTPUPOBAHHBIX CEPHOM M a30THOM KHC/IOT C MeZbH0.
OxucnuTenbHble CBOWCTBAa TMepMaHraHaTa Kaids B pa3IWuHbIX cpejax. (O3HakoM/eHWe C
KOJUTeKL[el XUMHUEeCKUX NCTOUHMKOB TOKa (0aTapeiiku, CBUHI[OBbIe aKKyMY/ISITOPBI U T. .).
HEMETAJIJTBI

Bopopopa. [IBONCTBeHHOe TONOXKEHWe BOJOpOJa B IEPUOAMYECKOM CHUCTeMe XUMHWUYeCKHUX
sneMmeHTOB: B I-A u VII-A rpynnax. M3otomnel Bogopoja.

Haxoxxgenve B nipupogie. CTpoeHHe MOJIeKyJibl, (pr3ryecKrde CBOWCTBA. XUMHUYeCKHe CBOWCTBA
BO/IOpO/ia: BOCCTaHOBHUTe/IbHBIE (C OoJiee 3/1eKTPOOTpULIaTeIbHBIMU HeMeTaslllaMu, C OKCH/IaMu
MeTaJlJIOB, TU/IPUPOBaHNe OpPraHUUeCKUX BeIeCcTB) U OKUCIUTenbHbIe (C MeTamnamu 1-A u II-A
rpymm). [TonyueHue Bojopofa: B yiabopatopuu (B3aWMOJeMCTBHEM KHUC/JIOT C MeTa/ulaMHu) U
TIPOMBILLIJIEHHOCTH (KOHBepcuel). IIprmeHeHue Bogopoza.

I'anorensl. DyieMeHTh! VIIA-rpyribsl — rajaoreHsl: CTpOeHHUEe aTOMOB M MOJIEKYJI, rajloreHbl-
TIPOCTBIE BeleCTBa, COeIMHeHUs: CPABHUTe/IbHAs XapaKTepHCTHKA.

layorensl B mpuposie. 3aKOHOMEPHOCTU W3MeHeHHs (PU3MUeCKUX M XMMUYEeCKMX CBOMCTB B
VIIA-rpynne: B3auMMOZEUCTBHe TajloT€HOB C MeTaJylaMM, HeMeTa/ulaMH, CO CI0KHBIMU
HeopraHWyeCKUMU U OpraHnueCcKUMU BelljecTBaMU. [lonyueHvie ¥ mpuMeHeHue rajoreHoB.
CrtpoeHve MosieKy/n U (pyU3nueckre CBOMCTBA Traj0reHOBOZJOPOZOB. XUMHUECKHe CBOWCTBA
rajloreHOBO/JIOPO/IHBIX ~ KWC/IOT: KUCJIOTHbIE  CBOMCTBA, BOCCTAaHOBUTEe/IbHbIE  CBOWCTBA,
B3aUMOJEMCTBUe  C OpraHM4eCKMMM  BelllecTBaMu.  [loslyueHue  rajioreHOBOJOpPOZIOB.
lNanorennzpl. KauecTBeHHbIe peakl{y Ha rajoreHU/-UOHBI.

Okcupgpl xnopa. Kucnopogcopaepskaiue KuUca0Tel xiaopa. Comd KUCIOPOACOAeprKaluX KUC/IOT
xsiopa. [TosyueHue v npuMeHeHHe Ba)KHENILINX KUCTIOPOAHbBIX COeMHEHNH XJI0pa.

Kucnopopa. OOiias xapakTeprcTHKa 371eMeHToB VIA-Tpymmsl.

Kucnopop: Haxox/eHre B TIpHUpPOZe, TosiyueHue (71abopaTopHble U MPOMbILIeHHbIE CTIOCO0bI) U
¢u3nueckre CBOMCTBA.

XvMHYeckre CBOMCTBA KUC/IOPOZA: OKUC/IWTENbHblEe (C MPOCThIMUA BeIlleCTBaMH, C HHU3LIUMHU
OKCHJlaMH, C OpraHMYeCKUMHM M HeOpraHW4yeCKMMM BellecTBaMHU) M BOCCTAHOBUTENbHbIE (C
dropom). O6/1acTH MPUMEHEeHMS.

O30n. Haxoxzenue B ipupoge. ®Pusnueckye U XUMHAYeCKHe CBOMCTBA 030Ha. Ero nosydenuve n
rpuMeHeHyve. Posib 030Ha B )KMBOW NPUpO/ie.

CrtpoeHve MoOJeKy/Ibl TEepOKCH[A BOJOPOZQ, €ro (usnueckue U XUMHYeCKHe CBOWCTBA
(oKkMCIMTENIbHBIE U BOCCTAHOBUTENbHBIE). [loyyeHre ¥ IprMeHeHne epoKCcHh/ia BOA0Po/a.
Cepa. HaxoxjeHue cepel B Ipupoje. BajeHTHble BO3MOXXHOCTU aTOMOB Cepbl. AJUIOTPOIUS
cepbl. du3nyeckre CBOMCTBa poMOHUYeCKoit cepbl. XMUUeCKHe CBOWCTBA CePbl: OKUCTUTE/IbHbIe
(c Merannamy, C BOJOPOZAOM U C MeHee 3/1eKTPOOTpHULIaTeNlbHBIMA HeMmeTaljaMh) M
BOCCTaHOBUTE/IbHbIE (c KUCJIOPOJOM, KUCJIOTaMHU-OKUC/IUTENSIMU), peaxkLuu
JVICTIPOTIOPLIMOHMPOBaHus (co miesiouamu). [TosyueHue cepel 1 06/1aCTH IPUMEHEHVS.

CrpoeHue MoseKy/ibl M CBOWCTBA CepoBOJOpofa: (¢usnyeckue, (U3MONIOTUUECKHE U
xumuueckre. CepoBoJOpPO/, KaK BOCCTAaHOBUTE/b, €ro MojydyeHre U rnpuMeHeHue. CynbQusl U
VX XMMUYeCcKHe CBOMcTBa. Pacrio3HaBaHuve Cy/b(y-MOHOB.

CepHHUCTBIN ra3, ero (pu3nueckue CBOKMCTBA, MOJyueHue U NpUMeHeHHe. XUMHUYecKre CBOWMCTBA
okcuza cepei(IV): BoccTaHOBUTeTBHBIE (C KUCIOPOI0M, OPOMHOM BO/IOM, ITepMaHTaHAaTOM KaJlust
Y CepOBOZIOPOJOM) U CBOMCTBA KHUC/JIOTHBIX OKCHZJOB CO ILjenoyamu. CepHHCTast KMC/IOTa U eé
COJIN.

CepHblii aHruzpHj, ero (usnyeckre CBOMCTBA, MOJyuyeHUWe M TIpUMeHeHHe. XUMHUUecKue
cBoiictBa okcuza cepbl(VI), Kak OKUC/IUTENss U TUIMYHOIO KUCIOTHOro okcuza. CepHas
KWCJ/IOTa: CTpOeHMe W (pu3ndeckrde CBOMCTBA. XMMHUECKHe CBOWCTBAa pa30aB/ieHHOW CepHOU
KUCTIOTBI: OKUC/UTEe/bHbIe UM OOMeHHble W OKHC/IUTe/bHble CBONCTBA KOHLIEHTPHPOBaHHOM.



[MTosmyueHre cepHOW KWCIOTHI B TPOMBIIIIEHHOCTH. O0Js1IacTh TIPUMEHEeHUsI CePHOW KHC/IOTHI.
Cynb@dartsl, B TOM urc/ie U Kynopockl. ['uapocynbgatsl. Pusnyeckue U XMUMUUECKHe CBOMCTBA
coseli cepHOM KUC/IOTHI. Pacrio3HaBaHue Cynb(aT-aHHOHOB.

A3or. O011jas1 XapakTepuCTHKa 37eMeHTOB VA-rpynmbl. A30T. CTpoeHue atoma. HaxoxkaeHue B
nipupoge. Pusnueckre cBOMCTBa. OKUCINTE/IbHBIE Y BOCCTAHOBUTE/IbHBIE CBOMCTBA. [TomyueHue
Y IPYUMEeHeHue a3oTa.

CTpoeHue MOJIEKY/Ibl aMMMaKa, ero ¢usuueckue cBoiicTBa. OOpa3oBaHUE MEXMOJIEKYJIIPHOU
BO/IOPOJHOM CBSI3U. XHMMHYeCKHe CBOMCTBA aMMMaKa Kak BocCcTaHOBUTens. OCHOBHbIE CBOMCTBA
aMMMaka Kak  9JIeKTOHO/IoHOpa. Kowmriekcoobpa3oBaHWe € ydyacTHeM — aMMHaka.
BsaumogeiicTBue aMmMuaka C OpraHM4eCKMMHU BellleCTBaMU U C YIJIEKUC/IbIM ra3oM. [lomyueHue
U npuMeHeHWe amMMmuaka. Co/ii aMMOHUS: CTpOeHHe MOJieKysd, (u3nueckre U XUMHUUeCKUe
CBOWCTBA, IPUMEHEHHE.

Coneobpasyrormue (N2Os, NO,, N,Os) u Hecoseobpa3sytoriue (N,O, NO) okcugsl. VX cTpoeHue,
¢ur3nueckre U XMMHUYeCcKre CBOMCTBA.

A30THCTast KUC/I0Ta U e€ OKHUCIUTeTbHO-BOCCTAHOBUTE/IbHASL ABOMCTBEHHOCTb. COJIM a30THUCTOU
KHUC/I0Tbl — HUTPUTHI. CTpoeHue MOJieKy/bl U (pU3MYecKue CBOMCTBA a30THOM KHUC/IOTHI. Eé
XUMUUeCKUe CBONCTBA: KUC/IOTHbIE U OKUC/UTEe/IbHbIE B PeaKIUsiX C MeTa/lJlaMu U HeMeTaJl/laMH,
peakiu1 CO OpraHuYecKMMH U HeOpraHuyeCcKuMu coejuHeHUssMU. [lonyyeHre a30THOW KUC/IOThI
B MMPOMBILIJIEHHOCTH U j1abopaTopuu U eé nmpuMeHeHHe. HUTpAThI (B TOM UMC/Ie U CEUTPHI), UX
¢u3nueckve M XUMHUUECKHWe CBOMCTBAa. TepMuyeckoe pasno)keHHWe HUTpaToB. [IpumeHeHUe
HUTPATOB.

®ocdop. Ctpoenue aroma u amnorpornus ¢(ocopa. dusnueckre CBOMCTBA a/IOTPOMHBIX
MogudUKalMid U UX B3auMoIlepexofibl. XUMHUUeckue cBoicTBa ¢ocdopa: OKUCIUTeNbHbIE (C
MeTa/ulaMH),  BOCCTAHOBUTe/bHBIe (C  Oosiee  3/1€KTPOOTPULIATE/IbHBIMU  HeMeTaJlJlaMy,
KHCIOTAMU-OKUC/TUTE ISIMUA, OEPTO/IeTOBOM COJIBIO) U AWCITPOTIOPIIMOHUPOBAHUS (CO I[e/I0UamMH).
HaxoxzeHue B ipupofie u ero nonyyeHve. @ocuH, ero cTpoeHre ¥ CBOUCTBA.

Oxkcuzpl pocdopa(lll) u (V). docdopHble KUCAOTHI, UX (PU3UYECKHe U XMMUUYECKHe CBOMCTBA.
[Tonyuenue u nipumeHeHue optodochopHoi KucaoTbl. Comu opTopochopHO KUCIOThI U UX
TIpUMEHEeHYe.

Yrnepoa. Yrneposg — asemeHT [VA-rpynmbl. AOTpOIHble MOAW(DUKALMKA yTriaepoja, UX
roJiyueHue U cBoiicTBa. CpaBHeHHe CBOMCTB ajMasa U rpagura.

XvMHYeckre CBOWCTBa yriepojia: BOCCTAaHOBUTENbHbIE (C rajoreHaMu, KHCIOPOJOM, CEpoM,
a3otoM, Bojou, okcugom Meau(Il), KucCI0TaMU-OKUC/IUTENSAMM) W OKMCIUTeNbHble (C
MeTaJlJlaMH, BOJOPO/JIOM U MeHee 3/IeKTPOOTpHULiaTe/IbHBIMU HeMeTasllaMu). YTJ/1epo/, B IPUPO/Je.
Okcuy yraepoga(ll): ctpoeHne MoseKy/ibl, CBOWCTBA, M0/IyueHHe U PUMeHeHHe.

Oxkcup yrnepoga(IV): ctpoeHure MomekyJibl, CBOMCTBA, M0JydYeHre U IPUMEHEHHeE.

Yro/mbHasi KUC/IOTa U €€ Ccomu: KapOOHAThl M THUAPOKApOOHAThl, — WX TMpEACTaBUTEN U
NpUMeHeHue.

Kpemuuii. Kpemuuii B mpupoge. [lonyueHre U TmpuMeHeHWe KpeMHUs. Pusuueckre u
XUMUUECKHe CBOWCTBa KpPUCTa//IMYeCKOro KPEeMHMS: BOCCTAaHOBUTE/bHbIE (C TrajloreHamu,
KUCJIOPO/IOM, PaCTBOPaMHU 1ije/ioueil U TJIaBUKOBOW KUCJ/IOThI) U OKUC/IUTe/bHbIe (C MeTasljlaMu).
Okcup  kpemuusi(IV), ero cBoiictBa. KpemHueBasi kucinota u eé€ comd. CunukarHas
MPOMBILIIEHHOCTb.

JemoHcTpanuu. Ilonyuenue Bomopoga U ero cBoiictBa. Kosnekuusi «l'anmoreHbl — NpocThle
BelllecTBa». [lonmyueHue xjopa B3aMMOJeWCTBUEM IepMaHraHaTa Kajiusl C COJSTHOM KHUCJIOTOW.
[TonyueHnve constHOW KUCAOTBI U e€ cBorcTBa. OKUC/IWTeNbHbIE CBOWCTBA XJIODHOW BOJBI.
OtbenuBatoliiee feliCTBUe KaBesieBoW BO/pl. ['opeHre Criuky. B3phiB mieTap/bl Wi MHMCTOHOB.
[TonyueHve kucaopoja pasnoKeHWeM IepMaHraHaTa Kaausi M HUTpaTta Hatpus. [lonyueHue
OKCH/IOB U3 TPOCTBIX U CTIOXKHBIX BelrecTB. OKUC/IeHNe aMMHaKa C TIOMOIIIbI0 UHMKaTopa U Oe3
Hero. Pa3snoxeHWe Tmepokcuja BOJOPOZA, €ro OKUC/IUTE/NbHble CBOMCTBA B peakLUu C
ruzpokcuiom xene3a(Il) u BoccTaHOBUTENbHBIE CBOWCTBA C KMC/IBIM PaCTBOPOM IepMaHraHaTa
Kamusi. ['openue cepbl. B3aumogelicTBue cepbl C MeTa/ljlaMU: allOMUHUEM, LUHKOM, >KeIe30M.



[TonmyueHre cepoBO/OpOJAa M CEPOBO/IOPO/IHONM KHUCJIOTHI. [loKa3aTenbCTBO HalWuusi CyJibhuj-
VOHa B pacTtBope. KauecTBeHHble peakiuu Ha Cy/Jb(QUT-aHUOHBbI. CBOMCTBA CEPHOM KHC/IOTHI.
KauecTBeHHble peaklyy Ha Cy/nb(hUT- U Cynb(ar-aHUOHbI. CxeMa MPOMBILIEHHON yCTaHOBKU
(pakLMOHHOM TieperoHKU Bo3ayxa. [lonyyeHne W pasno)keHWe XJOpHAA aMMOHWUS.
KauectBeHHasi peakuuss Ha WOH aMMoHusA. [lonyuenue okcuga asorta(IV) peakuuen
B3aUMOJENCTBUS MeJy C KOHLIEHTPUPOBAHHOM a30THOM KHWCIOTOW. B3aumopeiicTBue okcuza
asota(IV) c Bogoii. Pa3noxxeHre HUTpaTa HaTpusi, TopeHue 4épHoro nopoxa. ['openue docdopa,
pactBopeHue okcuza Gochopa(V) B Boge. KauecTBeHHass peakuuss Ha (ocdaT-aHUOH.
Konnekijusi MuHepanbHbIX ynoOpeHuii. KosuteKiust TIpUPOJHBIX COEUHEHWH yTiiepofa.
Kpucrannuueckre peléTky anMasa u rpadura. Agcopbuusi okcuga azota(IV) akTHBHpOBaHHBIM
yriieM. BoccranoBnenve okcuga meau(Il) yrimem. O3HakomsieHMe C KOJUIeKLMeHd TPUPOAHBIX
CWIMKATOB M MPOJYKLMEeN CUIMKAaTHOW MPOMBILLIIEHHOCTH. [lonyyeHre KpeMHHEBOW KHC/IOTHI
B3aMMO/IECTBMEM PACTBOpA CU/IMKAaTa HaTPUs C CAIbHOM KUCIOTOM, paCTBOPEHUEe KPEMHUEeBOU
KUCJIOTHI B L[E/I0YM, Pa3/I0XKeHUe NPU HarpeBaHUM.

JlabopaTtopHble omnbIThl. KauecTBeHHbIe peakliM Ha TrajoreHU-MOHbL. O3HaKOMJIEHHEe C
KOJ/IeKLIMel TPUPOJHBIX CoeAuHeHUW cepbl. KauecTBeHHasi peakiusi Ha CyJb(aT-aHUOH.
[Tonyuenue yriekucioro rasa, B3auMOZeNCTBHe MpaMopa C COJITHOW KUCIOTOM U UCC/Ie[lOBaHue
ero cBoicTB. KauecTBeHHasl peakiiyisi Ha KapOOHaT-aHUOH.

ITpakTnueckas padora 10. [ToyyeHre oOKCHZOB HEMETAJIOB U MCC/IeJOBaHIE UX CBOMCTB.
IIpakTnueckas pabora 11. [TonyueHue ra3oB 1 uccaejoBaHie UX CBOWCTB.

METAJUIJIbI

IIlesounbie MeTamibl. [lonoXkeHWe 1e/IOUHBIX MeTa/JIOB B TEPUOJUYECKOW CHUCTeMe
snemeHToB [I. I. MeHienneeBa M CTPOEHHe UX arOMOB. 3aKOHOMEPHOCTH W3MEHEeHUs
(13MUeCKrX U XMMUUECKHUX CBOMCTB B 3aBUCMMOCTH OT aTOMHOI'O HOMepa MeTasa (U3MeHeHe
TUIOTHOCTH, TeMIlepaTyp TUIaBleHus W KUTIeHWs, peakuid ¢ Bogoi). ExquAanyHoe, ocobeHHOe 1
o0I1lee B peakiUsixX C KUCJIOPO/OM, IPYTUMH HeMeTa/l/laMH, )KUJAKUM aMMHAaKOM, OpraHUueCKUMU
Y HeOpraHM4eCKMMH KHUC/I0TaMU M [p. coeuHeHUssMU. HaxoxxzieHue B NpUpoie, UX MOJyYeHue
Y IpPYUMEeHeHMe.

Oxkcuppl, UX NoslydyeHue U ceorcTsa. 111énoun, ux cBOMCTBa U IPUMEHEHNe.

Conu 111e/I0UHBIX METa/I/IOB, UX Mpe/ICTaBUTEeNN U 3HaUeHHe.

Metannsi IB-rpynnei: megb 1 cepedpo. CTpoeHre aTOMOB Me/in U cepebpa.

dusnyeckre U XMMHUYECKHe CBOMCTBA 3TUX MeTa/l/IOB, UX IO/JyYeHHe U MpuMeHeHWe. Meab U
cepeOpo B TIpUpo/e.

CBolicTBa M NMpuMeHeHWe BaykHeHIMx coeguHeHuit: okcugos meau(l) u (I1), cepebpa(l); cosneit
meau(11) (xopuza u cynsdara) u cepebpa (bTopuga, HUTpaTa, XpoMaTa U arjeraTa).

Bepunimii, MarHui M IIé/J104HO3eMe/bHble MeTa/Ulbl. [lo/io)KeHHWe B MepUOJUYeCKOH
cucteme 3seMeHTOB [I. V1. MenzesleeBa U CTpoeHUss aromMoB MeTa/ioB ITA-rpynmnsi.
HaxoxzpeHve B mpupoze, mojyueHue, (QU3MUyecKMe U XUMHUECKHe CBOMCTBA, MpPUMEHEHUe
11€/I0UHO3eMe/IbHBIX META/ZIOB U MX BaKHEWIIMX COeJMHEeHWH (OKCHZOB, THUAPOKCUZOB M
cosieid).

BpemMeHHasi ¥ TIOCTOSIHHAasi >KECTKOCTb BOABI M CIOCOOBI yCTpPaHEHWs Ka)K[OTO W3 THIIOB.
HNonuTsl.

Iunk. [lonoxenne B nepuoguyeckod cucteme 3neMeHTOB [I. V1. MeHjeneeBa u cTpoeHus
aTOMOB LIMHKA. Ero ¢usnueckre u xuMuuyeckue cBorictBa. HaxoxaeHre B pupojie, nomyvyeHue
Y IPYMEeHeHue [JUHKa.

Oxkcuj, TMAPOKCHU/L, U COJIM LIMHKA: MX CBOMCTBA U IPUMEHEHHe.

Amomunuii. [TonoxeHre B mepuouueckoi cucreme 3rneMeHToB [1. VI. MeHjeneeBa U CTpOeHUs
aToMOB amomuHMs. Ero ¢usmyeckue u xumMuyeckue cBoWicTBa. HaxokzeHue B mpupoje,
T0JIy4yeHre U [IpUMeHeHue aTlOMUHUS.

Oxkcuj, rUIPOKCU M COM a/ItOMUHUSA (B KOTOPBIX allOMUHMI HaXxOJUTCS B BHUJE KaTHOHA U
aJIFOMMHATBI): UX CBOWCTBA U NprMeHeHne. OpraHiueckye CoeMHeHUs atOMUHUS.



Xpom. IlosoxeHue B Iepuojuveckor cucteMe 3y1eMeHTOB [I. V1. MeHzeneeBa u CTpoeHus
aToMoB xpoMa. Ero ¢usmnueckre u xuMmuueckre cBorictBa. HaxoxzeHue B pupojie, Moay4yeHue
Yl IPYMEeHeHue XpoMa.
CBolicTBa, MOIyYeHUe U NPYMeHeHre BayKHeUILIMX COeJMHEHNs XpOMa: OKCH/I0B U THPOKCH/OB
XpOMa, JMXpOMAaTOB ¥ XpPOMATOB I11eJIOYHBIX MeTa/lIOB.
3aBUCHMOCTh KHUC/IOTHO-OCHOBHBIX CBOWCTB OKCHU/IOB W TM/IPOKCH/IOB XpOMa OT CTEeHU ero
OKMCJIeHUsl. XpOoMaThl M IUXPOMaThl, X B3aUMOIIepex0o/bl U OKUC/IUTe/IbHbIe CBOUCTBA.
Maprasnen. [TonoxxeHve B neprofnueckou cucreme snemeHToB [I. VI. MeHzenieeBa U CTpOeHUs
aToMoB MapraHia. Ero ¢wusnyeckne M xumMuyeckue cBoiicTBa. HaxoxzeHue B mpupofe,
ToJIyYeHue ¥ NpUMeHeHue MapraHia.
[Tonyuenue, cBOMCTBA U TPUMEHEHHWe BAXKHEWIINX COeJVHEHWM MapraHiia: OKCHJOB U
TUIPOKCU/IOB, COJIed MapraHija B pas/iMuHOM creneHW okuciaeHus. Comu mapranuya( VIIL),
3aBUCUMOCTb UX OKMCJIUTENIBHBIX CBOMCTB OT CpeJibl pacTBOpa.
XKeneso. Ilonoxxenne B mepuoguyeckoid cucreMe sneMeHToB [I. I. MeHzeneeBa U CcTpoeHust
aToMoB »ese3a. Ero ¢usnueckre v xumMuyeckye cBoiictBa. HaxoxzeHue B pupo/e, rnojiyueHue
(uyryHa ¥ cTanu) ¥ mpUMeHeHue jxese3a. IlosmyueHue, CBOWMCTBa M MpPUMeHEHUE Ba)KHEUIIMX
coepguHenn xene3a(Il) u (III): okcuaoB, rUApPOKCUAOB, cosied. KomruieKCHble coelWHeHUs
Kejesa.
JdemoncTpanuu. OOpasipl II[e/I0OYHBIX MeTa/UIoB. B3anMoelicTBHe IIeJIOYHBIX METa/VIOB C
BO/IOM. Peakijusi OKpalllMBaHUsI IJIAMEHU COJISIMH I11e/I0YHbIX MeTasuioB. O6pasiibl MeTasnnoB I1A-
rpynnsl. B3anmogeicTere Kanbliys ¢ Bogou. ['opeHre mMarHust B BoZie U TBEPZOM YIJIEKHWC/IOM
rase. KauecTBeHHble peakliM Ha KAaTHOHBI MarHus, Kasbliys, O6apus. Peakiuu OKpalllMBaHUS
niaMeHy coisiMu MeTasuioB IIA-rpymmel. ITosryuenue >k8CTKOM BOZBI U yCTPaHeHHe KECTKOCTH.
[Tonyuenue u wuccnenoBaHve cBOWCTB rugpokcuaa xpoma (III). OkuciuTesibHbIE CBOMCTBA
guxpomara Kanusi. OKHCUTe/TbHbIe CBOMCTBA NepMaHraHaTta Kaiusi. JlabopaTopHble ONbBITHI.
KauecTBeHHbIe peaKi[uM Ha KaTMOHBI MeJli U cepebpa
[Tonyuenve w wuccnefoBaHue CBOMCTB THJPOKCHJA LMHKA. B3aumogencTBue amiOMHHMUS C
pacTBOopamMM KHUCJIOT U Ljenoveid. [losyueHre W u3yueHue CBOWMCTB TMZAPOKCHAA aFOMHHUSL.
Konnexkuys >kenesocopepaljux pyA, uyryHa U crand. [losmydyeHne HepacTBOPUMBIX
TU/IPOKCHU/IOB >KeJle3a U u3yueHue ux CBOUCTB. [lonyyeHre KOMIUIEKCHBIX COeMHEHUH JKeJle3a.
IlpakTnueckasi pabora 12. PemieHue 3KcriepUMeHTalbHBIX 3a7au 1o Teme «[lomydeHue
COeJMHEeHUI MeTaslJIOB U UCC/Ie/loBaHUE UX CBOUCTBY.
IlpakTnueckass pabora 13. PemreHne sKkcCriepMeHTabHBIX 33/lad 10 TeMaM: «MeTauib» |
«Hemetanb».

TeMaTHueckoe NJIaHUPOBAHUE

Tema Kon- | Konr- | IlpakTn CopeprxaHue BOCIIMTaHUSA C
BO POJIBLH | 4ecKHe yuérom PIIB
JacoB bie padoThI
paobo-
ThI

10 kiacc
HauasnbHble noHsTHA 13 1 1 I'paxxpaHCKO-IaTpUOTHUYECKOE
OpPraHUYeCcKON XUMUU BOCITMTaHVe Ha OCHOBE OCO3HaHUs

pomu A.M. Bytnieposa B
CTaHOBJIEHUU OPraHUYeCKON XUMUU
KaK HayKU.

ConmaibHO- KOMMYHMKaTHBHOE
BOCIIMTaHHe Ha OCHOBE OpraHv3alyy
yueOHOTro COTpyJHUYECTBA B TPYyIIIe
Y rape MpU COCTaBJIeHUU (HOPMYII
OpraHuyYecKUX BellecTB.




TpynoBoe BocnUTaHMe HAa OCHOBE
pelilieHNs TTPaKTUKO-
OPUEHTHPOBAHHBIX 3aJjAHUI C
nipodopreHTalMOHHBIM
cofiep>KaHueM.

IIpenenvHbie 5
YIJIEBOJOPO/bI
HenpepenbHbie 13
YIJIeBOJOPO/bI
ApomaTtuueckue 7
yIJIEBOL0PO/bI

I'paKJaHCKO-TIaTPHOTHYECKOe
BOCTIMTaHKE Ha OCHOBE OCO3HAHUS
BKi1aza A.M. bytneposa, H.H.
3unuHa, M.B., Jlebenera C.B.,
MapkoBHukoBa, H.H. CeméHoBa B
V3yueHHe yrieBOoZ0pO/OB,
MeXaHU3MOB TPOTeKaHUsI
OpraHUYeCcKUX peakiui.
HpaBcTBeHHOe BOCIUTaHHE Ha
OCHOBE pellleHUs] MOPa/IbHbIX
JIWJIIeM, CBsI3aHHBIX C TIPUMeHeHHeM
yTJIeBO/IOPOZIOB, UX TPUPO/HBIX
WCTOUYHHKOB U MPOAYKTOB UX
niepepabOTKH.

VHTe/I/IeKTya/IbHOe BOCIIUTaHHe
Ha OCHOBe TOHUMaHUs Ujeu
B3aMMOCBSI3U MeX/y CTPOeHHeM
MOJIEKYJT YIJIeBOJJOPOJIOB U X
¢bu3nUeCKUMU U XMMUYeCKUMU
CBOMCTBaMH.
3nopoBbecoeperaroiee
BOCIIUTaHHE: Ha OCHOBe
TIOHUMaHUsI CMBICTIA U
HE0OXOIUMOCTH COOJTFOZIeH ST
TiperICaHuM, TIpe/i/laraeMbIX B
WHCTPYKLUSX 110 UCTIOTH30BaHUIO
JIeKapCTB, CPe/ICTB ObITOBOM XUMUH,
OM0/IOTNUeCKU-aKTUBHBIX I00aBOK K
THLLe.

JKOJI0rMYecKoe BOCIIUTaHue Ha
OCHOBe I'pPaMOTHOT0 0o0palleHust ¢
yIJIeBOIOPOZiAMU B TIOBCE/JHEBHOM
YKU3HU;

0CO3HaHUST HEOOXOIUMOCTH
cobstroieHust TIPaBU/T SKOJIOTHYeCKU
0e30macHOro MOoBe/IeHUs B
OKpY>Karolllel pUPO/IHOM cpejie 1
MPaBWI 3KOJIOTUYECKU
000CHOBAHHOT'O WCTIOTb30BaHUSs
YTJIeBO/IOPOZIOB, UX TPUPO/HBIX
WCTOUYHUKOB U MPOAYKTOB UX
niepepabOTKH.

TpyAoBoe BoCUTaHHe HAa OCHOBe
pellieHus IPaKTUKO-
OpPUEeHTHUPOBAHHBIX 3alaHUN U
pellieHusi 3a/iau C




npodopreHTal[MOHHbIM
cofiep>KaHHeM.

CoranbHO- KOMMYHUKATHBHOE
BOCITMTaHUe Ha OCHOBe OpraHu3aluu
yueOHOTO COTPYAHUYECTBA B TPYyIIIe
Y 1ape TMpU CoCTaB/ieHUH (hopmyi
OpraHUYeCcKHX BellleCTB.
ConuaibHO- KOMMYHMKaTHBHOE
BOCTIMTaHKE Ha OCHOBE OpraHM3alin
yueOHOT0 COTPYJHUUECTBA B TPyIIIie
Y Tlape TpU COCTaB/IeHUU
CTPYKTYPHBIX (JOPMYJT TIOJTMMEDPOB.
JKOJI0OrMYecKoe BOCIIUTaHue Ha
OCHOBe I'pPaMOTHOT0 oOpalleHust C
T0J/IMMepaMH,

0CO3HaHUsI He0OXOIUMOCTH
CoOTFO/IeHUS TIPABH/T SKOJIOTHUECKH
6e30macHOro roBe/ieHus B
OKpY’Karolllel MPUPOJIHOM cpejie U
TIPaBU 3KOJIOTHUECKU
000CHOBAHHOT'O UCTIONb30BaHUS U
YTUIU3aLUY TI0JTMMEPOB

IIpupojHbIe UCTOYHUKU
yI/1eBOJ0OPO/IOB

JKoJI0TUUEeCKOoe BOCITUTAaHHe Ha
OCHOBEe I'PaMOTHOT0 00OpallieHusT C
TIPUPOAHBIMUA UCTOYHHUKAMHU
YTJIEBOZIOPOZIOB U MPOAYKTaMH MX
riepepaboTKHy,

0CO3HaHWS He0OXOAUMOCTH
Co0JTI0IeHUsT TIPaBUT SKOJIOTHYECKH
0e30macHOro MoBeIeHHs B
OKpY’Karolllel MPUPOIHOM cpejie U
MIPaBU/ 9KOJIOTHUECKU
000CHOBAHHOT'O MCITO/Ib30BAHMS U
YTUIM3ALAY TI0JTMMEPOB

C'uppokcuicoaepskarye
OpraHuvecKre BelecTBa

11

3n0poBbecOeperaromiee: 0CO3HaHKe
1IeHHOCTH 3/J0POBOT0 ¥ Oe30MacHOro
oOpa3a )XM3HU Ha OCHOBE YCBOEHHe
npaBu/  6€30MaCcHOTo MOBe/IeHNs B
KabOMHeTe XUMHH, TIOHUMaHHe
CMBIC/Ia ¥ He0OXOIUMOCTH
cobJtro/IeHust TIpaBU/T 0OpalLjeHus C
KHC/IOTAMU U I1eJI0YaMH.
9Ko/IorHYecKoe BOCIIUTaHHE Ha
OCHOBE rPaMOTHOTO 00OpalrieHus C
HEOpraHMUeCKUMHU BeIlleCTBaMH B
TIOBCEIHEBHOM JKU3HU;

0CO3HaHUSI HEOOXOAUMOCTH
COOJTFO/IEHMS TIPABUJT SKOJIOTHUECKU
0e30MacHOro MoBe/IeHUs B
OKpY>Karolllel IpPUPOIHOU cpejie U
TIPaBU/ 9KOJIOTHUECKH
000CHOBAHHOT'O UCII0/Tb30BAHUSI




BeIL[eCTB.

KapboHOBbIe KUCTOTHI U
WX TIPOU3BO/THBIE

13

ConuaibHO- KOMMYHMKATHBHOE
BOCITMTaHWE Ha OCHOBE OpraHU3aIruu
yueOHOT0 COTPYJHUUECTBA B TPyIIIie
¥ T1ape TMpU  COCTaBJIeHUuH (HOopMYT
OpraHHuecKuX BeIIleCTB.

YrneBogpl

10

31opoBbecOeperaroiee: 0CO3HaHUEe
L[eHHOCTH 3/J0POBOT0 K Oe301acHOro
oOpa3a >XK13HU Ha OCHOBE YCBOEHHe
npaBua  6e30MacHOro MOBeIeHUs B
KabuHeTe XUMHH, TOHUMaHHe
CMBIC/Ia ¥ He0OXOAUMOCTH
cobJtro/IeHyst TIpaBU/T 0OpalLeHus C
BeIlleCTBaMHM, PaLOHAILHOTO
MIUTaHUs

A3sotcogepxartiuie
OopraHvyeckue
CoeJIMHeHHs

15

VHTe/I/IeKTya/IbHOe BOCIIUTaHHe
TIPY PelIeHUH PaCUETHBIX
XUMUYECKHUX 3aiau
JKo/I0THUecKoe BOCITUTAaHNE Ha
OCHOBe TpPaMOTHOTO 00OpalleHust ¢
HEOpraHMUeCKUMHU BeIlleCTBaMH B
TIOBCEIHEBHOM JKU3HU;

0CO3HaHUSI HEOOXOAUMOCTH
co0sTr0IeHs TIPaBUT SKOJIOTUYeCKH
0e30MacHOro MoBe/IeHUs B
OKpY>Katolllel IpPUPOIHOU cpefie U
TIPaBU/ 9KOJIOTHUECKH
000CHOBAHHOT'O WCTIOTb30BaHUSs
BeII[eCTB.

IToBTOpEHME

HToro

102

11 kiacc

CrtpoeHue aToma.
[Teproanueckuii 3aKoH U
repyuojyyecKass CUCTemMa
XUMHUYECKUX 37IeMEHTOB
L.. MeHpeneesa

10

I'pakjaHCKO-IaTPpHOTHYECKOE
BOCIIMTaHMe: OCO3HaHWe TOPAO0CTU
3a 0TeYeCTBEHHYH0 HayKy Ha OCHOBe
V3YUYeHUs] >KU3HU U JesITeIbHOCTU
M.B. JIoMOHOCOBa;

HpascTBeHHoOe BOCIIMTaHue Ha
OCHOBe pelleHUs] MOPa/IbHbIX
[IA/IeM, CBSI3aHHBIX C
VICII0/1b30BaHKWeM KUCJI0poJa U
BOZIOPO/ia B MPAKTUUeCKOMN
JlesITe/IbHOCTU YejioBeKa
31opoBbecOeperaroiee: 0CO3HaHUE
1[eHHOCTH 3/J0POBOTO U H6e30racHOro
oOpa3a >X13HU Ha OCHOBE YCBOEHHe
npaBun  6e30mMacHOTO MoBe/leHUs B
KabWHeTe XUMHH, TIOHUMaHUe
CMBICJIa U He00X0IUMOCTH
co0JTroIeHust TIpaBU/ 0OparleHus C
KUCJIOTaMU U 11jeJI04aMH.




VHTe//IeKTya/IbHOe BOCIIUTaHHe
TIpY pellieHrnH pacuéTHbIX
XUMUAYECKUX 33/lay Ha pPacTBOPbI U
KOJIMUECTBEHHbIe OTHOLIEHUS.
CoranbHO- KOMMYHUKATHBHOE
BOCITUTaHHe Ha OCHOBEe OpraHu3aliu
yueOHOT0 COTPYAHUYECTBA B TPYyIIIe
Vi 11ape MpU U3yuyeHWu CBOWCTB
MIPOCTBIX U CJIOXKHBIX BeIIleCTB.
JcTreTHUecKoe BOCIIMTaHHe Ha
OCHOBe M3yueHUs (PU3NUeCcKuX 1
XMMUUECKUX sIB/IEHUH B IIPUPOJie U
ObITY

CTtpoeHue BelljeCTBa.
JucnepcHblie cucTeMbl U
PacTBOPBL.

10

9Ko/IorHYecKoe BOCIIUTaHHe Ha
OCHOBe I'PaMOTHOT0 00OpallieHust ¢
HEOPraHMUeCKUMH BeI|eCTBaMU B
MOBCeJHEBHOM >KU3HU;

0CO3HaHWS He0OXOAUMOCTH
Co0JTI0IeHUsT TIPaBUT SKOJIOTHYECKU
0e30macHOro MoBe/IeHHs B
OKpY’Karolllel MPUPOIHOM cpejie U
MIPaBU/ 9KOJIOTHUECKU
000CHOBAHHOT'O WCTIOTb30BAHUS
BeIIleCTB.

XHWMUUeCKUe peakLuu

29

I'paxjaHCcKo-naTpHoOTHYECKOE
BOCIIUTAHHeE: OCO3HAHWe DOJ/IU
OTeueCTBeHHbIX YUEHBIX-XUMUKOB U
YUEHBIX B U3YyYeHUU XUMHUYECKUX

peakLUn

BeiiiectBa 1 X CBOMCTBa

50

I'paxaaHCcKo-naTpUOTHUYECKOE
BOCITUTaHUe: OCO3HAHWE DPOJIU
0TeYeCTBEHHbIX YUEHbIX-XUMUKOB U
YUY€éHBIX MHpa B M3yYeHUU
MeTaJlJIOB U HEMeTasl/IoB.
HpaBcTBeHHOe BOCIIMTaHKe Ha
OCHOBE pelleHNs] MOPa/IbHbIX
[IA/IeM, CBSI3aHHBIX C
WICTIO/Ib30BaHUEM MeTaslIoB U
HEMEeTaJI/IOB B [1eSITe/IbHOCTU
yesioBeKa

NHTe//1eKTya/IbHOEe BOCIIUTaHUe
Ha OCHOBEe yCTaHaBJIeHHUs
TIPUYUHHO-C/IeICTBEHHBIX CBS3el
MeX/ly CTPOeHHEeM MOJIeKYI,
KPUCTa/UTMUeCKUX PeLIETOK,
CBOWMCTBAMHU Y IPUMEHeHUeM
MPOCTBIX U CJIOKHBIX BELIECTB
31opoBbecoeperaroiee
BOCIIUTaHUe: Ha OCHOBe yCBOeHHe
npaBua  6e30mMacHOTO TOBe/IeHUs B
KaOMHeTe XUMHH TTPU U3yUEeHUH




CBOMCTB HEOPTaHMUECKHX BeIIleCTB,
TIOHUMaHUsI CMBICTIA U
HEoOXOIUMOCTH COOJTFOZIeHHST
TiperICaHuM, TIpe/i/laraeMbIX B
WHCTPYKIUSX T10 UCTI0/Tb30BAHHIO
JIeKapCTB, CPe/ICTB ObITOBOM XUMUM.
JK0JI0rHYecKoe BOCIIUTaHHue Ha
OCHOBe I'paMOTHOT0 oOpalleHust ¢
HeopraHNueCKNMH BelljeCTBaMU B
TIOBCe/ITHEBHOM JKU3HM;

0CO3HaHUST HEOOXOIUMOCTH
cobstroieHust TIPaBU/T SKOJIOTHYeCKU
0e30macHOro MOBe/IeHUS B
OKpY>Karolllel pHUPO/IHOM cpejie 1
TPaBU/T 9KOJIOTUYECKU
000CHOBAHHOT'O WCTIOTb30BaHUSs
BeIL[eCTB.

TpyAoBoe BoCIUTaHHe HAa OCHOBe
perIeHus TPaKTHKO-
OpPUEeHTUPOBAHHBIX 3a/laHUN U
pereHus 3a7ay C
nipodopreHTalMOHHBIM
cofiep)KaHreM

JcTeTHYeCcKoe BOCIIUTaHHE:
¢dopmHpOBaHKe UyBCTBa
TIPeKpacHOT0 Ha MpuMepe U3yuyeHust
HE)KHUBOU MPUPOJBI: BOJIBI, BO3YXa,
MUHepaJioB.

CorpanbHO- KOMMYHUKATHBHOE
BOCITMTaHWe Ha OCHOBe OpraHu3aluu
yueOHOTO COTPYAHUYECTBA B TPYIIIe
Y Tape TpU U3yueHUU CBOMCTB
TIPOCTBIX U CJIOXKHBIX BEIIIeCTB.

Htoro

99
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