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IlosicHuTeIbHAS 3aIIUCKA

Pabouass mporpamma snektuBHOro Kypca mius 10-11 kmaccoB «OCHOBHBIE XHMHYECKHE
3aKOHOMEPHOCTH» pa3paboTaHa B COOTBETCTBUU C
- TpeboBaHusiMU DenepanbHOro TOCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIApPTa CPEIHETO
oOmiero o0pa3oBaHMs, YTBEPXKICHHOTO TMPHKa30M MUHHUCTEPCTBA 00pa3oBaHUS W HAyKd
Poccuiickoit @enepanuu ot 17 masg 2012 r. Ne 413 (B aelicTBYyrOIIEH pelaKklMK); YTBEPKIECHHOTO
npukazoM MuHucrepctBa oOpa3oBaHusi U Hayku Poccuiickoit ®enepanuu (B AeHCTByOIIEH
penakiun) u DeneparbHOM 00pa3oBaTENBHOM MPOTPAMMBI CpenHero oOIiero oopazoBaHus'.
yTBEpKAeHHOU npuka3zoM Munnpocsemenus Poccuu ot 18.05.2023 Ne 371

C y4eToM

- aBtopckoil mporpammbl Kapacesorr T.B., BacumpumkoBoii O.A., Tropunoir U.B.

«Hayunsie ocHoBbl xXuMun» ['AY 1110 «COUPO», 2017r

Pabouvas mporpamma 1o 2JIeKTHBHOMY KypCy paccunTaHa Ha | 4ac B Hezemro, 35 4acoB B IOy
B 10 kiacce u 35 yaca B 11 kimacce. @opma npoMeKyTOUYHOM aTTECTALIMU —UTOTOBBIHN 3a4eT

VY4eOHblli (NIEKTUBHBIN) Kypc «OCHOBHbIe XHMHYECKHE 3aKOHOMEPHOCTH» CO37aH B
Hensix obOecrieyeHUs MPHUHIMIIA BApUAaTUBHOCTH M ydeTa WHIAUBUAYAJIbHBIX MOTpeOHOCTEM
oOyuaronuxcs 1 Ipu3BaH pean30BaTh CIEAYIONYI0 QYHKIUIO: paCIIMPUTh, YIIIYOUTh, TOTOIHUTD
M3Y4YEeHHUE XUMHH, BXOJSIIEH B MpeaMeTHYIo 00iacTh «EcTecTBeHHBIC HAYKU»

Y4eOHbIll (97EKTUBHBIN) Kypc «OCHOBHBbIE XHMHYECKHE 3aKOHOMEPHOCTH» SBIISICTCS
00s3aTeNbHBIM JUIA U3y4EHHUS BCEMH OOY4YaloIIMMHUCS Ha YpOBHE cpeaHero ooOuiero oopazoBaHus,
BBIOPABIIUMU IIPEIMET «XUMUS» KaK 0043aTeNbHBI B COOTBETCTBHH C IPODUIEM.

OcHogHble  yenu  W3y4eHHs]  DIEKTUBHOIO  kypca  «OCHOBHbIe  XHMHYECKHE
3aKOHOMEPHOCTH» - CHCTEMHOE U OCO3HAaHHOE OCBOCHHE XUMHUYECKHX 3HAHUN, OBIIAJICHUE
METO/IaMU TO3HAaHUS W UCCIEeIOBAaHUS XMMHUYECKUX BEIIECTB, MPUMEHEHUS MOJYyYCHHBIX 3HAHUI
JUI TOHUMAaHUSI OKPY>KAIOIIEro MHUpa.

OcHosHble 3a0ayu:
*  (opmupoBaHuE HAYYHOT'O MHUPOBO33PEHUS, XMMHUYECKOTO MBIIUICHUS ISl HOHUMAHUS POJIU

XHMHUH B TO3HAHWUU ITPUPOJLI U €€ 3aKOHOB;

¢ CO3JaHue YCJ'IOBI/Iﬁ A CaMOCTOSATCIIBHOI'O  ITOJIYYCHMUS, nepepa60TI<H U TPHUMCHCHUSA

XUMHUYCCKUX 3HaHHﬁ;
® pPa3sBUTHC MOTHBALUHU o6yqa10nmxcsi K IPOJOJIKCHHUIO CCTCCTBCHHO- HAYYHOT'O 06p330BaHI/I}I;

® (bOpMI/IpOBaHI/IC XPIMPI‘-IGCKOﬁ, 9KOJIOTMYECKOM KYJIbTYPbIL 06yqa101u1/1xcs{.



® DPa3BUTHC YMCHHA CaMOCTOATCIIBHO pa60TaTB C HHTepaTypoﬁ, CHUCTCMATUYCCKHU 3aHUMATbhCA

penieHreM 3aaad, padboTaTh ¢ TECTAMH Pa3IUYHBIX THIIOB;
*  BBISBIICHUE OCHOBHBIX 3aTPyJAHEHUHN U OIMIMOOK MPH BBIMOJHEHUH 3ananuii EI'D o xumuu;

*  [IOMOIIb yYaIIUMCS B OCO3HAHHOM BhIOOpE TIpodeccum.

HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUA KypCa

[TnaampyeMble pe3yabTaThl OCBOCHUS IPOTPAMMBI y4eOHOTO (RJIEKTHBHOIO) Kypca «OCHOBHBIC
XUMHUYCCKHUE 3aKOHOMCPHOCTHU» YTOYHAIOT W KOHKPCTUIHUPYIOT 06H1€€ IIOHMMAaHHUE JINUYHOCTHBIX,
MCTAINPCAMETHBIX W TMPEAMCTHBIX PE3YJIbTATOB KaK C HOSI/IHI/Iﬁ opranusalyvi HX AOOCTHXXCHHUA B
00pa3zoBaTeIbHON JEATEIHHOCTH, TaK U CTIO3HUITUHN OLICHKHU JOCTHUKEHUS dTUX PE3YJIhbTaTOB.

Pe3ynbrarel m3ydeHuss y4eOHOTO (RJIEKTMBHOIO) Kypca JOJKHBI OTpaXKaTh: pPa3BUTHE JUYHOCTH
oOyyarouuxcs CpeiCTBAMU IpenIaraeMoro Jjis

M3ydeHuss ydeOHOro TmpeaMera, Kypca: pa3BUTHE OOIIEH KyJabTypbl OOydJaromiuxcs, HX
MHPOBO33pPCHUA, LNEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, pPa3BUTUC IIO03HABATCIBHBIX, PCTYIATHUBHBIX H
KOMMYHUKATHUBHBIX CIIOCOOHOCTEH, TOTOBHOCTH W  CIIOCOOHOCTH K  CaMOpPa3BUTHIO U
podeccnoHaAIbHOMY CaMOOIIPEIEICHHIO;

OBJIaJICHUE CHCTEMATHUYECKUMHU 3HAHUSMU U MPUOOPETEHHE OTbITA OCYIIECTBIICHUS 11e1eco00pa3HOi
U pe3y/IbTaTUBHOM JEATEIbHOCTH;

pa3BUTHE CIHOCOOHOCTHM K  HEMpPEephIBHOMY CaMOOOpPa30BAaHMIO, OBJIAJEHUIO  KIIFOUEBBIMU
KOMIIETEHTHOCTSIMH,  COCTaBIIIOUIMMU OCHOBY YMEHHS: CaMOCTOATEIbHOMY TMPUOOpPETECHHIO U
WHTErpaluy 3HAaHUN, KOMMYHUKAllMU U COTPYAHUYECTBY, 3(P(PEKTUBHOMY pEHICHHIO (pa3pelieHuto)
npo0ieM, OCO3HAHHOMY HCIIOJIb30BAHUIO HMH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,
CaMOOPraHU3alUU U CAMOPETYJISINY;

obecrieueHre akaJeMUYeCKOW MOOHIBHOCTH U (WJIM) BO3MOXKHOCTH TOJCpPKUBATh H30paHHOE
HarpaBJIeHHEe 00pa30BaHMUS;

obecnieueHre MpohecCHOHaTLHON OPUEHTAIIMH 00yYaIOLTUXCA.

HJZClHupyeMble JIUYHOCNIHblE pe3)ibnianibl

JIM4HOCTHBIE Pe3yNIbTaThl BKIIOYAIOT

(dbopMHUpOBaHHE YYBCTBA TOPJOCTH 32 BKJIAJ POCCUHCKUX YYEHBIX XHMHUKOB B Pa3BUTHE MHPOBOU
XUMUYECKON HAYKH;

MOATOTOBKA BHIOOpa WHIUBUAYAIbHONW 0Opa3oBaTeNbHOM TPAeKTOPUH U MpodeccHoHaTbHOMI
OpHEHTAINH 00YJarOIIUXCS;

(dbopMHUpOBaHKE YMEHHUS YIIPABIATH MO3HABATEIHHON AEITEIbHOCTHIO;

pa3BUTHE CHOCOOHOCTH K pEHICHHIO TMPAKTUYEeCKUX 3a7ad, YMEHUI0O HaxXOJIUTh CIOCOOBI

B3aMOJICHCTBHUS C OKpYyKarounumMu B yqeGHoﬁ n BHeypO‘{HOf/'I ACATCIIBHOCTH,



(hopMHUPOBaHHE XUMHUUYECKOUN U IKOJIOTUYECKON KYJIBTYPHI;

BOCIMTaHUE O€30IacHOTO OOpaIIeHUs] ¢ XMMHUYECKHMMH BEIIECTBAMU M CTPEMJICHHUS K 3J0POBOMY
00pa3y KHU3HHU.

IInanupyemvie memanpeomemmuule pe3yiomanmol

MeranpeaqMeTHbIE pe3yabTaThl OCBOCHUS OCHOBHOM 00pa30BaTENbHONW MPOTPAMMBI MPEICTABICHBI
TpeMs TpyIIIaMu YHUBEPCAIbHBIX yueOHbIX AercTBuil (YV/]).

Pezynamusnvie ynusepcanvhule yuebHvie Oeucmeaus

CaMOCTOSITEIIGHO ONPEACIATh LEIH, 3a7aBaTh MapamMeTpbl W KPHUTEPHUH, 1O KOTOPBHIM MOXHO
OTIPENICNIUTH, YTO TeJTb JIOCTUTHYTA;

OIICHUBATh BO3MOXKHBIC TIOCJIEJACTBHS JIOCTM)KCHHS TIOCTaBICHHOW IENW B  JESITEIHHOCTH,
COOCTBEHHOM KHM3HH U JKU3HU OKPYKAFOIIUX JIFOJIEH, OCHOBBIBAsICh Ha COOOPaYKEHHUSIX STUKU ¥ MOPAIIH;

CTaBHUTH M POPMYITHUPOBATH COOCTBEHHBIE 32/1a4M B 00pa30BaTEIHHOMN NESTETFHOCTH M KU3HEHHBIX

CUTYaITUsX;

OIICHUBATh PECYPCHI, B TOM YHUCIIE BPEMs M JPyriue HeMaTepHallbHbIE PECYPChl, HEOOXOMMBIE TSI

TOCTHKEHUS TIOCTABIICHHOM 1IENH;

BBIOMPATh MyTh AOCTIDKEHHS IIETH, IJIAHWPOBATh PENICHWE TOCTABICHHBIX 3a/a4, ONTHMHU3HPYS
MaTepHuaJbHbIe U HeMaTepUallbHbIE 3aTPATHI;

OpraHu30BbIBATH IPPEKTUBHBIN MOUCK PECYpCOB, HEOOXOTUMBIX UIsl JOCTHKEHHS] MOCTAaBIEHHOU
LeNH;

COTIOCTABJIATH MOJTYUYEHHBIN pe3ynbTaT AesITENbHOCTH C MOCTABIIEHHOM3apaHee 1elbIo.

Ilo3nasamenvhbvie yHUBepcaibHble YueOHblEe OeUCMBUAL.

UCKaTh M HAaXOJIUTh OOOOIIEHHBIE CMOCOOBI pEIIEeHUS 3a7ad, B TOM 4YHUCIE, OCYIIECTBIAThH
pa3BepHYTHIM MHPOPMAIIMOHHBIN MMOUCK U CTaBUTh HA €r0 OCHOBE HOBbIC (yueOHBbIC U MO3HABATEJILHBIC)
3a/1a4u;

KPUTHYECKH OIICHHBATh U WHTEPIPETHUPOBATh MH(MOPMAILIMIO C Pa3HBIX MO3ULMHN, Paclo3HaBaTh U
(buKcHpOBaTh MPOTUBOPEUHS B MH(OOPMAIIMOHHBIX HCTOYHHUKAX;

WCIO0JIb30BATh Pa3lIMYHbIE MOJENBHO-CXEeMAaTHUECKUEe CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€H U OTHOIICHMUIA, a TAK)KE MPOTUBOPEUUH, BHISIBICHHBIX B MHOPMAIIMOHHBIX HCTOYHHKAX;

HaXOJUTh M MPUBOAUTH KPUTUYECKUE ApTyMEHTHl B OTHOIICHWUU ACUCTBUMA U CYXKACHUU IPYroro;
CIIOKOMHO U Pa3yMHO OTHOCUTBHCS K KPUTHUECKUM 3aMEUYaHUSM B OTHOILIEHUU COOCTBEHHOTO CY)KJICHUS,
paccMaTpuBaTh UX KakK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 332 paMKH y4eOHOTO MpeMeTa M OCYIIECTBISAThIIeIEHAPABIEHHBINA MOUCK BO3MOXKHOCTEH
JUISL IAPOKOTO MEPEHOCA CPEJICTB U CIOCO0O0B NeHCTBUS;

BBICTPAaWBaTh WHAMBHAYAJIbHYIO OOpa30BaTeNbHYIO TPACKTOPHUIO, YYHTHIBAas OTPAHUYCHUS CO

CTOPOHBI APYIr'UX YYaCTHHUKOB U PECYPCHBIC OT'PAHUYCHUS;



MEHSTh U YACPKUBATh pa3HbIe IO3HULIUHU B [TO3HABATEILHOM JIESTEIHLHOCTH.

Kommynukamuenule ynugepcanvhvie yuebnvie 0eucmsus.

OCYIIECTBIISTH JEJIOBYI0 KOMMYHHMKALIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH
o0Opa3oBaTeNbHOW OpraHM3alui, TaKk W 3a €€ NpeleiamMu), I[MOJAOHpaTh MAPTHEPOB JUIS JICIOBOU
KOMMYHHUKAIMHA UCXOAS U3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CHMITATHIA;

IPHU OCYIIECTBICHUH TPYNIOBOKH pabOTHl OBITh KaK PYKOBOJUTEIEM, TaK W WIEHOM KOMAaH[IbI B
pa3HBIX pOJIsiX (TeHEpaTOp UICH, KPUTHK, UCTIOHUTEIb, BHICTYIIAIOIINHN, SKCIIEPT U T.1.);

KOOPAMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBUSAX PEAIbHOTO, BUPTYAILHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BepHyTO, JOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIH30BAHHEM aJIeKBATHBIX
(YCTHBIX ¥ MIUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(DIMKTOTCHHBIE CUTYAIlMH M TPEJAOTBPANIATh KOH(MIMKTHI 10 UX aKTUBHOU (ha3bl,
BBICTpaMBaTh [EIOBYI0O W 00pa3oBaTeNbHYI0 KOMMYHHKAIMIO, H30eras JMYHOCTHBIX OIEHOYHBIX
CY)KJICHUH.

IInanupyemvle npeomemmvle pe3ynibmamsl

B pesynbrare o0yuenus mno Ilporpamme ydeOHOro (3JIEKTMBHOIO) Kypca

«OCHOBHBIE XMMUUYECKHE 3aKOHOMEPHOCTH» 00yUaroLINiics HayduTCs:

packpeIBaTh Ha MpUMepax poJib XMMUU B (POPMUPOBAHUN COBPEMEHHON HAay4HON KapTHHBI MHpa U B
IPAKTUYECKON JEATENbHOCTH YEJIOBEKAa, B3aUMOCBA3b MEXIY XUMHUEH U APYrMMHM €CTECTBEHHBIMH
HayKaMu;

WUIIOCTPUPOBATh Ha IMpPHUMEpax CTAaHOBJIEHHE M 3BOJIOLMIO OPraHMYECKOM XUMHM Kak HAayKd Ha
pa3IUYHBIX HCTOPUUYECKHX 3Tallax ee pa3BUTHS,

YCTaHaBJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXy CTPOCHHEM aTOMOB XMMHYECKHUX 3JIEMEHTOB
U MEePHOJUUYECKUM HM3MEHEHHEM CBOMCTB XMMHUECKHUX JIEMEHTOB M HUX COECJUHEHUH B COOTBETCTBUU C
MI0JIOKEHUEM XUMHUYECKUX JIEMEHTOB B IEPUOIUUYECKON CUCTEME;

aHAJM3UpPOBaTh COCTaB, CTPOCHHWE U CBOHCTBAa BEILECTB, IPUMEHSS MOJOXKEHHUS OCHOBHBIX
XUMUYECKUX TEOpU: XUMHUYECKOTO CTPOEHHs OpraHuyeckux coeavHeHuil A.M. byriepoBa, crpoeHus
aToMa, XUMMYECKOW CBSA3H, DJCKTPOJUTHUECKOW IMCCOLMAIMM KUCJIOT W OCHOBAaHUM; yCTaHABIMBATh
MIPUYMHHO-CIIEICTBEHHbIE CBSI3M MEX]ly CBOMCTBAMH BEIIECTBA M €0 COCTABOM M CTPOCHHUEM,;

MPUMEHSATH NPaBUJIa CUCTEMATUYECKON MEXIyHapOIHOW HOMEHKJIATYphl KaK CPEJCTBA Pa3TUUYEHUS
Y UIEHTU(UKALIUU BEIECTB 10 UX COCTaBy HCTPOEHHUIO;

COCTaBJIATh MOJIEKYJISPHBIE M CTPYKTYpHbIE (OPMYNIbI HEOPraHWUYECKHX M OPraHHMYECKUX BEIECTB
Kak HocHuTeJed uHPOpMalMd O CTPOCHMM BEIIECTBA, €ro CBOMCTBAX M MPHHAUICKHOCTH K

ONpeIeIEHHOMY KJIACCy COE€TMHEHU;



OOBSCHATH TPHUPOIY U CHOCOOBI 00pa3OBaHUsS XHMHYECKOW CBS3M: KOBAJICHTHOW (IOJIIPHOM,
HETOJISIPHOW), MOHHOU, METANIMYECKOU, BOJOPOJIHON —C IENbIO ONPEACIICHUS] XUMUYECKON aKTUBHOCTHU
BEIIIECTB;

XapakTepu30BaTh (U3NYECKHE CBOIMCTBA HEOPraHWYECKMX W  OPraHMYeCKHX BEIIECTB U
YCTaHABJIMBAThH 3aBUCUMOCTH (PU3MYECKUX CBOMCTB BEUIECTB OT THITA KPUCTAJUIMYECKON PEIICTKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B W3MEHCHHMH XUMHUYECKHX CBOWCTB TIPOCTBIX BEIIECTB,
BOJIOPOJTHBIX COCMHECHHM, BHICIIUX OKCUIOB U THIAPOKCHIOB;

MIPUBOJIUTh TIPUMEPHl XUMHUYECKUX PEAKIUH, PAaCKPBIBAOIINX XapaKTePHbIC XUMUYCCKHE CBOWCTBA
HEOPraHWYECKUX W OPraHWYECKHX BEMISCTB HW3YYCHHBIX KJIACCOB C IEJIBI0 WX HICHTH(PHUKAIUA H
00BsicHEHUS 00JIaCTH IPUMEHEHUS;

OTIpENIENATh MEXaHU3M PEaKIUH B 3aBHCUMOCTH OT YCIOBHI NMPOBEACHUS PEAKIIMU U IIPOTHO3UPOBATH
BO3MOHOCTh TPOTCKAHUS XUMHYCCKHX pEaklMii Ha OCHOBE THIA XUMHUYECKOW CBSA3M W AKTUBHOCTHU
peareHToB;

YCTaHABJIMBATh 3aBHUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHHH OT XapakTepa
B3aMMHOTO BIIMSTHHASI aTOMOB B MOJIEKYJIaX C IETbI0 TPOTHO3UPOBAHUS TIPOTYKTOB PEAKIINH;

YCTaHABIIMBATh 3aBHUCHMOCTh CKOPOCTH XHMHYECKOW peaklud ¥ CMENICHUS XHMHYECKOTO
pPaBHOBECHSl OT Pa3IUYHBIX (PAKTOPOB C IIENIbI0 OIpPEAETCHHs] ONTUMAIbHBIX YCIOBUNM TNPOTEKAHUS
XMUMHYECKUX MPOIIECCOB;

YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEX]Y KjacCaMH HEOPTaHWYECKHMX M OPraHWYeCKHX BELIECTB
U 000CHOBAHUS MPUHLUIHATIBHON BO3MOXKHOCTH

MOJIy4YeHUSI HEOPraHUYECKUX U OPraHUYEeCKUX COCAUHEHHUH 3a/IaHHOTO COCTaBa U CTPOCHMS;

noAOUpaTh peareHThl, YCIOBUS W ONPEAeNsATh HPOAYKTHl PEaKLU, MO3BOJSIOMINX
peaiu3oBaTh  JIabOpaTOpHblE W MPOMBIILICHHBIE  CIOCOOBI  TMOJYYEHHUs  BaKHEUIINX
HEOPraHMYECKUX U OPraHUYEeCKHX BEIIECTB;

OTIPEIeNIATh XapaKTep Cpebl B pe3yabTaTe THAPOIN3a HEOPraHUYECKUX U OPraHU4eCKUX
BEIIECTB W MPHUBOJIUTH MPHUMEPHl TUIAPOJIM3a BEIIECTB B IMOBCEAHEBHON MKU3HU 4YEIIOBEKA,
OMOJIOTMYEeCKUX OOMEHHBIX MPOIECCaX U MPOMBIIUIEHHOCTH;

MPUBOJIUTh TIPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKuil B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB;

000OCHOBBIBATh MPAKTHUYECKOE HCIOJIb30BAHUE HEOPraHUYECKHMX U OPraHUYECKUX
BEIIECTB M UX PEaKIUii B TPOMBIIIJICHHOCTH U OBITY;

BBITIONHATh ~ XMMHUYECKUH  OKCIEPUMEHT IO  pAClO3HaBaHUIO U TOJYYECHHIO
HEOPraHMYECKUX M OPraHUYEeCKHX BEIIECTB, OTHOCSIIUXCS K Pa3NUYHBIM KJIaccaM COSAMHECHHIA,
B COOTBETCTBHUH C MPaBWJIAMU U TIpUeMaMu 0€30TacHON pabOThl C XUMHUYECKHUMH BEIIECTBAMH U

1a00paTOPHBIM 000PYIOBAaHHEM;



MPOBOJUTH pacueThl HA OCHOBE XHMHUYECKUX (opMyn W  ypaBHEHUH peakIuid:
HAX0XJICHUE MOJICKYJISIPHOH (POPMYJIbI OPraHUIECKOTO BEIECTBA M0 ErOTUIOTHOCTH U MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €r0 COCTaB, WIM MO MPOJYKTaM CrOpPaHHUs; pacueTbl MacCOBOM
noJii (Macchl) XUMHUYECKOTO COEAMHEHUSI B CMECH; pacyeThl Macchl (00beMa, KOJUYEeCTBa
BEILIECTBA) IMPOJJYKTOB PEaKIUU, €CIM OJHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MPHUMECH);
pacdyeTsl MaccoBOM WM OOBEMHOM 0JIM BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXHOT'0; pacdyeThl TEIUIoBOTO 3(h(deKkra peakiuu; pacdeTbl 0ObEMHBIX OTHOIICHUH Ta30B
NPy XUMHUYECKUX PpEAKIMAX; pacyeThl Macchl (00beMa, KOJWYECTBA BEUIECTBA) MPOIYKTa
peaKkuuu, €ciii OJHO W3 BEHIECTB JIaHO B BHJIE PACTBOpA C ONPEACICHHOM MacCOBOW Joyiei
PacTBOPEHHOTO BEIIECTBA;

WCIIONb30BaTh METOJbI HAYYHOTO T[IO3HAHWS: aHaIW3, CHUHTE3, MOJICJTUPOBAHHE
XUMHUYECKUX TPOIIECCOB M SIBJICHUN — MPU PEIICHUH Y4eOHO- MCCIIEAOBATEIbCKUX 3a7ad I0
M3Y4YEHUIO CBOMCTB, CTOCOOOB MOJYyYCHUSI UPACTIO3HABAHUS OPTAHUYECKHUX BEIIECTB;

BIIQJIETh TIpaBWJIaMU OE€30T1aCHOTO OOpaImIeHHs] C €AKUMHU, TOPIOYMMH U TOKCUYHBIMH
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOM XHUMUHU;

OCYIIECTBJISITh TOWCK XUMHUYECKOW HH(POpMaNWd TO Ha3BaHUSAM, HIACHTU(PHUKATOPAM,
CTPYKTYPHBIM (pOpPMYJIaM BEIECTB;

KPpUTHYECKH  OIICHMBaThb W  HHTEPIPETHPOBATh  XUMHUYECKYI0  HH(OpMaIuio,
coJiepKallyrocs B COOOLIEHUSIX CPeACTB MaccoBoM MH(opMaluu, pecypcax lHTepHera, Hay4yHO-
MOMYJISIPHBIX CTAThAX C TOUYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LENSIX BBISBICHUS
OLIMOOYHBIX CYXJIeHU! U HOPMUPOBAHUS COOCTBEHHOI MO3ULINU;

yCTaHABIMBATh B3aMMOCBS3H MEXAY (akTaMu U TeOopuei, MPUYMHON U CIEeICTBUEM MpU
aHayM3e MpOoOJIEeMHBIX CHUTyallMd ¥ OOOCHOBaHMM TPUHHUMAEMbIX pELIEHUH Ha OCHOBE

XUMHYCCKHUX 3HaHPII>i;

NpeACTaBJIATL IIYTU PCLICHUSA rJ100aabHBIX npo6neM, CToANHUX IIEpea 4YCIIOBCUYCCTBOM, H

ICPCIICKTHUBHLBIX HaHpaBJ’IeHI/Iﬁ pasBUTHA XHMHUYCCKHUX TeXHOHOFHﬁ, B TOM 4YMCIIE TEXHOJOIui

COBPCMCHHBIX MAaTCPHUAJIOB C pa3anH0171 Q)YHKHHOHaHLHOCTBIO, BO300HOBJISIEMBIX MCTOYHHKOB CbhIPbA,

nepepa60TKH " yTWIN3allyu NPOMBIIIIJICHHBIX U OBITOBBIX OTXOJOB.

OOy4aromuiics MOJTy4UT BO3MOKHOCTD HAYYHUTHCH:

(I)OpMy.]'II/IpOBaTB LCJIb UCCIICAOBAHMS, BBIABUI'dATb U MIPOBCPATH SKCIICPUMCHTAJILHO TUIIOTE3bI O

XHMHYECKHX CBOMCTBAxX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHUS, HUX CITIOCOOHOCTH BCTYIIaTh B

XUMHUYCCKHUEC PCAKIINU, O XaPaKTCPC U MPOAYKTAX PA3JINYHBIX XUMHUYCCKHUX peaKuHﬁ;

CaMOCTOATCIIbHO IINIAHUPOBATL W HNPOBOJUTH XUMHUUYCCKUC OSKCIICPUMCHTBI C CO6J'IIOI[CHI/ICM

npaBui 0e30mMacHoOM paboThI ¢ BEIIECTBAMH U J1aOOPaTOPHBIM 000PYJOBAHUEM;

HHTCPpHOPCTUPOBATL HOAHHBIE O COCTAaBC U CTPOCHHHU BCUICCTB, IIOJTYUYCHHBLIC C IIOMOIIBIO



COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOIOB;

OIIMCBIBATh COCTOSIHME A3JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHMYECKUX
MPEJCTABICHUN O CTPOSHUU aTOMa JIJIsl OOBSCHEHHS PE3y/IbTaTOB CIIEKTPAIHHOTO aHAJM3a BEIIECTB;

XapakTepHu30BaTh POJb a30TOCOJAEPKAUIUX T€TEPOLUUKINYECKUX COCAUHEHHN U HYKJIECHHOBBIX
KHCJIOT KaK BKHEHIIINX OMOJIOTHUYECKH aKTUBHBIX BEIIECTB;

MPOrHO3UPOBATH BO3MOYKHOCTh NPOTEKAHHS OKHUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUH,

JICKaAIX B OCHOBC IPUPOAHBIX U IPOU3BOJCTBCHHBIX ITPOLIECCOB.

Conep:kanue y4eOHOT0 Kypca

10 kaacc

35 4acos

YrieBoaopoabl.
CrpoeHus aroma yriepoia B HOPMalbHOM U BO30YXICHHOM COCTOSIHMSIX. OJIEKTPOHHBIE U
ANEKTPOHHO-Tpaduueckue GopMyibl aToMa yriiepo/a.
I'ubpumuzanus opburtaneit Ha mpuMepe aToma yriepoaa. Buabl rubpunuzamnun. ['eoMmeTpust MOJIEKyIT
paccMOTpeHHbIX BemlecTB. KpaTHocTh yriepon - yriaepoiHbix cBsizeidl. OcoOble BUIBI CBA3H B
OpPraHMYECKUX BEIECTBAX: G — CBA3b U T — CBA3b.
Homenkmarypa opraHn4eckux COeIUHEHH: cucTeMaTHiecKas, TpUBUalbHasl, parpioHaibHas. O0mmue
MPUHIIUIIBI IOCTPOSHUS Ha3BAaHUI OPraHUYECKUX BEIIECTB, YIIPAKHEHUS — COCTaBlIeHHE (POpMyIl Mo
Ha3BaHUSIM U HA00OPOT.

Buner n3oMepun opraHM4eCcKUX COSTUHEHHI: CTPYKTYpHasi U MIPOCTPAHCTBEHHAS.
OO0mue 3aKOHOMEPHOCTH TPOTEKaHHs pPEaKIHMid C y4acTHEeM OPraHWYecKHX BEIIECTB. Y CIOBUS
MPOTEKAaHUs, CHOCOOBI pa3pylleHUs CBs3€ll, KiIacCHpHUKAIuUs peakluil Mo MeXaHW3MaM U THILY
PEaKIMOHHBIX YaCTUIl. AJTOPUTM pPELISHHs 3a]a4 Ha BbIBOJ (GOPMYI BEIIECTB IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB.
[IpenenbHbIE YTIE€BOAOPOIBI.
Anxanbl. [lapameTpbl XMMUYECKOW CBS3HM, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN, IOHATHE O
koH(popmanusx, BuiIbl KOoHpopMaimii. CBS3b MPOCTPAHCTBEHHOTO CTPOCHUS M YCTOWYHMBOCTH

BCIIICCTB.



B3aumHOoe BiaMsSHME aTOMOB B MOJIEKYyJax alkaHOB. PermocenekTUBHOCTH peakuuid. OcoOEHHOCTH
IIPOTEKAHUSI XHMHUYECKUX PEAKIMM C ydyacTUEM aJKaHOB, MEXaHU3M pEaKIUu CBOOOJHO-
paZuKaIbHOTO 3aMELICHHUS.

Huknoankanbl. OCOOEHHOCTH CTPOEHUS M CBOWCTB LMKJIOAIKAHOB: PEaKIMU 3aMEIEHUs U
npucoequHenus. Pemenne 3amau Ha HAXO0XJIEHUS MOJIEKYJISPHBIX OPMYT  OpPraHUYECKUX
BELIECTB M0 MIPOJYKTaM CrOpaHHUsL.

Henpenenbnsbie yrneBogopoasl. [Ipupona  nBoitHOM CBSI3U B aJIKEHAX 51
ankanueHax. OOpa3oBaHuE uIapaMeTphbl ABOWHOM cBs3u. Buabl nuzomepun.

MexaHu3m  peakuuu ANEKTPOGUIBHOTO  NPUCOETUHEHUS, npaBuwiio  MapKOBHHUKOBA.

Doddexr Xapama (nepokcuanbii 3GdexT).

Peakuuu 3amenienuss B ankaHax. MexaHW3M peakIMH CBOOOJHO-paJAMKaJIbHOTO IPUCOEANHEHUS Ha

puMepe peakuuu noauMepusanuu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU C Yy4acTHEM

alKeHoB. Peakuuy NpHUCOENMHEHUs TaJOT€HOB W TaJOTE€HAIKaHOB K COMNpPSKEHHbIMAIKAJAUECHAM,

3aBUCHUMOCTh TPOJYKTOB pEakiuuil OT YCIOBUH HUX MpoTekaHus. Peakuuu npucoennHeHUs Ha

MIpUMepe U30JIUPOBAHHBIX U KYMYJIMPOBAHHBIX aJIKaIUEHOB.

Anxunsl. Ilpupona TpoiHoil cBa3u. OOpazoBaHue U mapaMeTpbl TPOWHOM cBA3HU. Buasl nusomepun.

Peakuuu npucoequHeHUs U 3aMelIcHNs B aIKMHAX. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU C

y4acTUeM aJIKMHOB.

ApoMarndeckue yrieBoaopoiasl. Ilpupoma apomaTtndeckod CBs3M, €€ BIMSHUE Ha
PEAKIMOHHYI0 CIOCOOHOCTh BellecTB. M30Mepusi 1 HOMEHK/IATypa apeHOB. MeXaHu3M peakiuu
3JIEKTPO(UIBHOTO 3aMELeHHs Ha IpuMepe OEH30I1a U €roroMoJIoroB.

OpueHTaHThbl EPBOr0 U BTOPOro poja B OeH30JbHOM Kouiblie. CorjlacoBaHHAs M HECOIJIaCOBaHHAs
opueHTanyst. OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, IPOTEKAIOIUE C Y4aCTHEM IOMOJIOTOB
6eH3oma. O0mue crocoObl MPOMBIIUIEHHBIX U JIAO0OPATOPHBIX CIOCOOOB MOJIY4YEHUSYIIIEBOAOPOAOB.
JlaGopatopHass paOota. KadecTBeHHBIE peakUUMM Ha yrJIeBOAOpoAbl. ['eHeTHueckass CBs3b
YIJI€BOIOPOIOB.

Kucaopoaconep:xamme OpraHu4ecKue BellecTBA.  A30TCOAep KAle OPraHHuYecKHe
BellecTBA.

Cnuptel.  Kucnopoxconepkamue — opraHuyeckue — BemecTBa.  DYyHKIMOHAJIBHBIE  TPYIIIBI
(rugpocorpynmna, KapOOHWIbHas, KapOOKcHUibHas). B3anmMHOe BIMsSHHME aTOMOB B MOJIEKYJax
OPraHMYECKUX BEIIECTB, COACpXKAIUMX KUCIOpoXd. PacnpeneneHne 5>I€KTPOHHON IUIOTHOCTH B
MOJIEKYJIaX CIIUPTOB Pa3HbIX TOMOJIOTUYECKHX PSIIOB: NMPEAEIBHBIX, HEMPEAECIbHbIX, aDOMAaTHYECKHX.
OOmiast XapakTepUCTHKAa XMMHUYECKHX CBOMCTB CHUpPTOB. Peakinuu 3aMmelieHus, MpoTeKarolue B

YIIJIIEBOAOPOJHOM paIuKaJIC CIIUPTOB.



Oco0OeHHOCTH CTPOCHUS M CBOWCTB MHOTOATOMHBIX CHUPTOB. DEHOIBI, CTPOCHHE, CBOWCTBA,
OpHUEHTAIHs B OEH30JIbHOM KOJIBIIE.
[TpomeItiieHHBIe U TA0OPATOPHBIE CHOCOOBI TMOJyYeHHUS CIUPTOB M (QeHoNa. MeXaHu3M peaKIuu
HYKJICO(MITHHOTO 3aMEIIeHUs Ha TIPUMEpPE IMOTYICHHSI CITMPTOB U3 raJOr¢HATKAHOB.
OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIE PEAKIIUU C YIACTHEM CITUPTOB.
KapOouunbHabie coemuaeHus. ['omMonornueckne  psasl  kapOonmiioB. Kiaccudukarmysi.
H3omepus ¥ HOMEHKJaTypa. DJIEKTPOHHOE CTPOCHHE, B3aUMHOE BIIUSHUE B MOJICKYJIaX.

XHUMHYECKHE CBOMCTBA aJIbJACTHUI0OB " KETOHOB. MexaHu3sM  peakiuil
HYKJICO(PUIHHOTO TPUCOCIUHEHHS Ha TIpUMeEpe aibJeTUIOB U  KETOHOB. OKHUCIUTENIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIUU C YYACTHEM albIETHUI0B HKETOHOB.
Kap6okcunpubie coequnenus. Cocras, Kiaccudukanus, U30Mepus M HOMEHKIJIaTypa KapOOHOBBIX
KHCJIOT.DJIEKTPOHHOE CTPOEHHUE, B3AUMHOE BIIMSHUE B MOJIEKYJIaX.
OcoOsie CBOMCTBA HEKOTOpPhIX  KapOOHOBBIX KHCIOT: MYpPaBbUHOM,
MaJIbMUTUHOBOM, cTeaprHOBOM. Mbuta. OTHOIIEHUE MbLIa K )KECTKOM BOJIE.
Hemnpenenbapie, AByXOCHOBHBIE M apoMaTH4ecKue KUCIOTHL. OcoOeHHOCTH uX CBOMCTB. CriocoObl
MOJTy4YCHUS IBYXOCHOBHBIX KHCJIOT.

B3anmocCBA3b KUCIOPOACOACPKAMNUX OPTAaHUYECKUX BEUIECTB.
B3anmocCBsI3b KUCIOPOICOAEPKAITUX OPraHNYEeCKUX BEIIECTB u YIJIEBOAOPOJOB
Pa3IMYHBIX TOMOJIOTUYECKUX PSIIOB.
Pemenne 3agau Ha HaxOXJEHHWE MOJICKYISIpHOH (OpMYNIBl OPraHWYECKOTO BEIeCTBa,
COJIEPIKAIIIEro KUCIOPO/I.
JlaGopaTopHas pabora. KauecTBeHHBIC peakliui Ha KUCIOPOACOACPIKAIMECOPraHNYECKHUE BEIIECTBA.
AmuHbl. OCHOBHOCTh aMHHOB, 00YCJIOBJICHHAS! OCOOBIM CTPOSHUEM aMUHOTPYIIITHI.
AnmirH. OCHOBHbBIE CBOMCTBA aHUJIMHA B CPABHEHHHM C aMHMHAMU U aMMHAKOM.
OpuenTanus B OSH30JIbHOM KOJbIle. MeXaHu3M peaknuu 3uHWHA. PeleHne 3amad Ha HaXOXICHHUE
MOJIEKYISIpHOM (hOpMYJIbl OPraHUYEeCKOTOBEIIECTBA, COJAEPHKAIIETO a30T.
BemecTBa :KMBBIX KJIETOK.
Kuper. OcoOGeHHOCTH CTpPOCHHMs, COCTaB M Kiaccudukamus kupoB. CBOWCTBA NpPEACIbHBIX H
HETpEeAeNIbHBIX )KUPOB.
Monocaxapuasl. Knaccuduxanus, cocta, uzomepusi, TayroMmepusi, ontudeckas nuzomepus. CBoiicTBa
MOHOCaxapuJ0B Ha OCHOBAHMH MX COCTaBa U CTPOCHUS.
Onurocaxapunel, nonucaxapuabl.CTpoeHHE, HaXO0XIEHUE B Mpupojae. XUMHUYECKUE CBOWUCTBA:
OKHUCJIEHUE, KUCTOTHBINA THAPOJIN3.

AMUHOKHCIOTBI —aM(I)OTepHLIe OpraHu4CCKUcC COCOUMHCHUA. BzanmHoe BIIMAHUC ABYX

(GYHKUIMOHATIBHBIX TPYIII APYT HA Jpyra.



benku — mpupoaHbie omuMepsl. [ uapous, AeHaTypaius, IIBETHBIC PEaKIK Ha OSIKH.
JIaboparopHas paboTa. KauecTBeHHBIC peakllMi HA aMHUHBI, Kpaxmall U OeIKu.
BricokoMoJieKkyJIsipHbIe OPraHUYecKie BellecTBa, BOJIOKHA.

[TonmuMepsl, OCOOCHHOCTH CTPOCHUH, ($U3NYECKUX CBOICTB, CIoCcoObI MOJTyYEHHUS
MTOJIMMEPOB: MOJIMMEPHU3AIHS, TIOJTHKOH ICHCAIIHSL.

Crepeoperyisipaple  MOJMMEPBL.  TepMOTUIACTUYHBIE U TEPMOPEAKTUBHBIC TIOJTUMEPEI.
[Tmactmaccel. Bomnokna, kmaccuukanusi, TpOW3BOJACTBO BOJIOKHA KallpOH W JIaBCaH peakiuei

ITOJIMKOHACHCAIIUH.

11 kaacce
35 yacoB

XuMHYeCKHH 2JIeMeHT

DopMBI CYIIECTBOBAHMSI XUMUYECKUX 3J€MEHTOB. OCHOBHBIE TMOHATHSA W3aKOHBI XUMHH.

Crpoenune aroma. [leprnoandecknii 3akoH. [leproanueckas cUCTeMa  JJIEMEHTOB  H
CTPYKTYpa JIEKTPOHHOU 000JIOYKH aTOMOB.

Xumudeckue GOpMyiabl W pacdyeThl MO HHUM. 3a/adyd Ha HAXOXICHUE XUMUYECKOU (OPMYITBI
BemectBa. KonmmdectBo BemectBa. YUumcino ABorampo. MomspHblli 00beM Ta30B. ['a30Bbie 3aKOHHBI.
ANTOpUTMBI PEIICHHS PACYETHBIX 3a/1a4. AJITOPUTMBI  PEIICHUS AKCHEPUMEHTAIBHBIX 337a4  TpH

W3Y4EHUMHEOPTraHUYECKUX U OPTaHUYECKUX COCAUHEHUMN.

BemecTBo

DIEKTPOOTPULIATETBHOCT XUMUYECKUX 3JIEMEHTOB.

HNonnas cBa3b. Katnonsl u annonsl. Knaccudukaiys noHOB 1Mo cocTaBy (IPOCTHIE M CJIOXKHBIE),
1BeTa MOHOB. VOHHBIE KpUCTaIMYecKue pemeTkd. CBOMCTBA BEMIECTB C HMOHHOW KPUCTAIIMYECKOU
PEIIETKOM.

Knaccudukanuss KOBaJIeHTHOM XMMHMUYECKOW CBSI3U: MO MEXaHM3My oOpa3oBaHus (OOMEHHBIH U
JOHOPHO-AKIIETITOPHBIN), TO 3JIEKTPOOTPHUIIATEILHOCTH  (MOJNSApHAs M HENOJsIpHas), MO CIOCco0y
MEePEKPhIBAHMUS 3JICKTPOHHBIX OopOuTaliell (G M T), MO KpPaTHOCTH (OJMHApHAs, IBOWHAS, TPOHHASA H
nonyropHasi). [ToIpHOCTH CBSA3UU MOJSIPHOCTH MOJIEKYJIBI.

MexmonekynspHas ¥ BHYTPUMOJEKYJSpHas BOJOPOAHAs CBs3b. MexaHuW3M oOpa3oBaHUS U
3HaYEHUE BOJIOPOJHOM CBS3U ISl OPraHU3alUU CTPYKTYP OMOTIOIMMEPOB.

Enunas npupona xumudeckux cBsizei. IOHHAs CBs3b KAk NMpENETbHbIN Cllydaid KOBAJEHTHOMU
MOJIIPHOM CBSA3M; IEPEXOJ OJHOrO0 BHJA CBSI3U B APYrOM; pa3HbIe BUIBI CBSI3M B OJHOM BELIECTBE.
MexMoeKyasipHble B3aUMOACHCTBUS.

Metannnyeckast CBA3b.

Bemectpa MOJICKYJIIPHOTO W HCMOJICKYJIIPHOTO CTPOCHU. Tun KpHCTﬁJ’IJ’IH‘-ICCKOfI PCLICTKU.



3aBUCUMOCTb CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOCHMUSL.

Xumuyeckas peakius. Kinaccupukanums XUMAIECKUX PEaAKITHiA

PacyeTs! 00beMHBIX OTHOIIEHHUH I'a30B PH XUMUYECKUX PEAKIHSIX

DNEKTPOJUTUYECKAsT JTUCCOLUALMS HEOPraHMYECKUX U OPraHUYECKUX KHUCIIOT, IIeJIoYel, COJeH.
Peakuuu nonHoro ooMeHa. Pacuersl, CBSI3aHHbIE C KOJMUYECTBEHHBIM COCTaBOM PaCTBOPOB.

CkopocTh XUMHUYECKOH peakiuu. [IOHATHS <«GHTAIBIHSL», «IHTPOMHUD»,«dHEeprust ['mdocay.
OOparumble 1 HEOOpaTUMbIEe XUMUYECKUE PEAKIMU. XIUMUYECKOE PABHOBECHE U YCIIOBHSI €r0 CMEIICHUS.
Pemienue 3anau no reme «CKOPOCTb XMMUYECKOM peaKivm».

Tennossie 3 PeKThI XUMHUYECKMX peakuui, 3akoH ['ecca. PacueTrbl MO TEPMOXUMHYECKUM
YpaBHEHHUSM.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE pEakIUU. MeToa 3IIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO
Oananca. Biusiaue cpenpl Ha npotekanue OBP.

Koppo3ust MeTamioB u criocoObl 3aLIUThI OT HEE.

I'unponus opraHyecKuX U HEOPraHUYECKUX coearHeHui. OOpaTUMbIN THIIPOJIN3, HEOOPATUMBIIA
TUAPOJIU3 U OOMEHHBIN ruaposin3. BogopoaHsiii mokasarensb.

DJNEKTPOJIN3 pacIuIaBOB U PACTBOPOB BEILECTB.
KommiekcHble coennaenus U kpucramuioruapatel. Koopnunanmonnas teopus A.Bepnepa.
Kommekcupiecoemqunaenus. Kimaccudukarms, HOMeHKIaTypa. XuUMU4eckue cBoictBa. [lomyuenwe u

npumeHenue. Kpucramoruaparsl. XuMudeckue cBoicTBa. [lomydenre u npumeHeHue.

Kunaccupukanusi BemecTs M X CBOICTBA

XapakTepucTuKa METAIIIOB rnaBHbIX noarpymn [—I11 rpymn.  Xapakrepuctuka MeTanmioB —
MeJI1, XpOMa, JKelle3a.

XapakTepucThKa HeMeTasuioB raBHbeIX noarpyni [V-VII rpymnm.

XHUMHUYECKUE CBOMCTBA HEOPraHNYECKUX BELIECTB pa3IMYHBIX KJaccoB.  B3aumocBsisb
HEOPraHUYECKUX BEUIECTB.

[IpakTnueckas pabora «XMMUYECKUE CBOICTBA OKCHIOB, OCHOBAHUU,KUCIOT U COJEII.

Ciu1aBbl 1 HHTEPMETAJIN/IBL.

CiiaBel 1 HHTEPMECTATUINIBI. Pemenne 3agay Ha BBIYKMCICHHE MAacCOBOM JONM MeETaia B CILJIaBC,

BBIBeleHHE  (DOpMYJN MHTEPMETAJLINIOB.

MHoroo0pa3ne OpraHn4ecKux BelecTs

OCHOBHBIE TIOJIOKEHUS U HANPABIEHUS PAa3BUTUS TEOPUH XMMHUYECKOTO CTPOEHHUS OPraHUYEeCKUX
BeniectB A.M. byrnepoBa. OCOOEHHOCTH XMMHUYECKOTO U IEKTPOHHOI'O CTPOEHHUS AJIKAHOB, aJIKEHOB,
QJIKMHOB, X CBOMCTBA.

ApoMaTHuYECKHE YTIeBOJOPOIBI.

DJNEeKTPOHHOE CTpOCHHE (PYHKIMOHAIBHBIX TIPYII KUCIOPOAOCOACPKAIIMX OPraHMYECKHX

COEIMHEHUI.



XUMHUYECKHE CBOMCTBA KUCIOPOICOACPKAIUX OPraHnIeCKUX coeuHeHui. CioxHbIe 23Quphl. JKUpHIL.
Mpina. YrieBopl. AMMHBL. AMUHOKUCIIOTHI. benku.

Ilo3HaHue ¥ IpUMeHeHHe BelleCTB M XMMUYeCKUX peaKui

[IpaBuna paboTs! B 1abopaTopun. MeTo bl HcciieJ0BaHNs OObEKTOB.

KauecTBeHHbIE peakiuy Ha HEOPraHMUECKUE U OPraHUUYECKHIE BELIECTBA.

[Ipaktuyeckas pabora Ne 2 KauecTBeHHbIE pEAKIMHA OPraHUYECKUX ¢ HEOPraHHMYECKUX
COCIMHECHUM.

OO11e Hay4HbIe IPUHLUIIBI XUMUYECKOTO ITPOU3BOACTBA.

Pacuersl Maccel BemiecTBa WM 00bEeMa ra3oB [0 M3BECTHOMY KOJIMYECTBY BEILIECTBA U3
Y4acTBYIOIINX B PEaKLIUH.

Pacuersl Maccel (0ObeMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CIH OJIHO U3 BEIIECTB
JTAaHO B U30BITKE (MMEET IPUMECH ).

PacueTs! Macchbl (0ObeMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTa PEAKIIMY, €CIIM OJIHO U3 BEIIEeCTB JaHO B
BH/JIE PACTBOpA C OIIPEIETICHHON MacCOBOM JIOJIEN paCTBOPEHHOTI OBEIIIECTBA.

3aauy Ha onpe/ieNieHHe BbIX0/1a MMPOTyKTa PEaKIUH.

3ajgaun Ha OIPEACICHUEC KOJIMYCCTBCHHOT'O COCTaBa CMECH.

TemaTtuueckoe MJIAHMPOBaHUE

(35 yacoB)
No HaumenoBanue Tem | KonuyectBo | Bugsl nestenbHOCTH
4acoB
10 xmacc
1. Yraeromoponsr (17 gacos)
1. Beenenne 3 OOBACHATH N3YIEHHBIC TTOJOKEHUS TEOPUHA XUMHUIECKOTO

ctpoerns A. M. bytmepoBa. OtpaxkaTh Ha THCBHME
BaBUCUMOCTb CBOMCTB OPraHMYECKUX COENUHEHUU OT HX
CTpOGHHS Ha TpUMepe H30MepoB. Pa3nmnuath MOHATHS
KOQJEKTPOHHAST O0ONOYKAa» W «IIIEKTPOHHAS OpPOUTAIBY.
OnucelBaTh HOpPMaldbHOE W BO30YXKIEHHOE COCTOSHUS
aToMa yriiepoga W OTpaxxarb WX Ha  IHCHME.
'YcraHaBNIMBaTH COOTBETCTBHE MEXAY BaJCHTHBIMU
COCTOSIHMSIMH aTOMa yTiiepoja W TUTIAMU THOPUIN3AINH.
OnpenensiTh 3aBUCHMOCTb MEXIY T€OMETPHEH MOJIEeKyJ
OPTaHWYECKUX COSAMHEHWH W THIIOM THOPHUIN3aliy.

2. [IpenencHbIe 4 006001maTh 3HaHUS U JeJaTh BBIBOABI O 3aKOHOMEPHOCTSIX
YTIIEBOI0P OB CTPOGHHUS W XapaKTepe M3MEHEHHUs (DU3MUECKHX CBOMCTB
B TOMOJIOTHYECKOM pSAy aJKaHOB. Pa3nmuyath moOHATHS
«H30MEP» U «TOMOJIOTY. 3aMrChIBaTh (HOPMYJIIBI H30MEPOB
M TOMOJIOTOB aJIKAHOB M Ha3bIBaTh MX. XapaKTEPU30BATh
MPOMBIIINIEHHBIE W J1a0OpaTOPHBIE CIIOCOOBI TONyYEHUS]
ankaHoB. [IporHo3mpoBaTh  XUMHYECKHE  CBOMCTBA
AJTKaHOB HAa OCHOBE OCOOSHHOCTEH WX CTPOCHHUSI.
[TonTBEep>KAaTh 3TH MPOTHO3BI XAPAKTEPUCTHKON OOIIMX
M OCOOCHHBIX CBOWCTB BXKHEHIIUX TPEICTaBUTEINCH




AJIKAHOB COOTBETCTBYIOIIMMHU YPABHEHUSMHU pPEAKIUM.
OTHOCUTh WX K TOH WIM HHOM KiIacCU(DUKAIMOHHOM
rpynne peakuuil. Y CcTaHaBIMBaTh 3aBUCHUMOCTb MEXK]I Y
CBOMCTBaMH AJIKAHOB U UX NPUMEHEHUEM.

Henpenensubie
YIJI€BOLOP OB

006001maTh 3HAHUS U Je1aTh BEIBOABI O 3aKOHOMEPHOCTSIX
CTpOCHMSI M XapaKTepe U3MEHEHUs! (PU3NYECKUX CBOWMCTB
B FOMOJIOTMYECKOM PsIY HENPENEIbHBIX YIIIEBOAOPOI0B.
PaznuyaTh MOHATHS «HU30MEP» U «TOMOJIOT». 3alUChIBAThH
(hopMyIIBI M30MEPOB M TOMOJIOTOB. XapaKTepU30BaTh
MPOMBIIUICHHBIE U J1a00opaTopHBIE CIIOCOOBI MOMYYCHHUS
HEnpenenbHbIX YJIEBOZOPOLIOB. IIpornosupoBars,
XMMHUYECKUE CBOWCTBA Ha OCHOBE OCOOCHHOCTEH WX
CTPOEHHUSI. ITonrBepxaaTth 3TH MIPOTHO3BI
XapaKTEPUCTUKOH  OOIIMX U  OCOOEHHBIX CBOWCTB
BOXKHEMIIMX  TpencTaBUTENEH COOTBETCTBYIOIINMHA
ypaBHEHUSIMU peakuuid. OTHOCUTh UX K TOW WJIM WHOMN
KJIacCU(UKAIIMOHHON TPYIIIE Peakiii. XapaKkTepru30BaTh
MEXaHU3Mbl peaKkiui. YCTaHaBIMBaTh 3aBHUCHUMOCTD
MEXKYy CBOMCTBAMH HENPEAEIbHBIM YIJIEBOLOPOJIOB U HX
npuMeneHreM.  OO000mAaTh W CHCTEMaTHU3UPOBATH
CBEJICHUSI O CTPOCHUHU, CBOMCTBaxX, IIOJIyYEHUH U
MIPUMEHEHUHN Pa3HBbIX KIACCOB YIJIEBOAOpPOAOB. Pemiars
[pacdeTHbIE 3aJayd Ha YCTAHOBJIEHHE XUMUYECKOU
(hopMyIbl BelecTBa MO MAaCCOBBIM JIOJISIM DJIEMEHTOB H
MPOLYKTaM TOpEHUS. DKCTIepUMEHTAIBHO
MACHTH(GUITUPOBATH 00pa3Ibl BEIICCTB.

Apomatmdaeckue
YTJIEBOIOP OB

0600mmaTh 3HAHUS ©W  JeNaTtb  BBIBOJBI 0
BaKOHOMEPHOCTSIX CTPOEHUS W XapaKTepe HW3MEHEHHs
(DU3NYECKUX CBOWCTB B TOMOJIOTHYECKOM DSy apeHOB.
XapakTepu3oBaTh 0COOEHHOCTH AJIEKTPOHHOT'O CTPOEHUS
MOJIEKYyNnBl ~ OeH30lla M apoOMaTHYecKOW  CBSI3H.
'Y cTaHaBIMBaTh 3aBUCHMOCTh MEKIY OOKOBOH IICIIBIO H
HapyIIEHHEM SJIEKTPOHHOM IJIOTHOCTH COMPSDKEHHOTO [
o0JTaka B MOJIEKyJaX TOMOJIOTOB OE€H30lla Ha TPUMEPE
TONTyONa. 3amichiBaTh (hOPMYIIBI H30MEPOB M TOMOJIOTOB

ApEHOB u Ha3bIBaTh UX. XapaxTepu30oBaTh|
MPOMBIIINIEHHBIE W J1a0OpPaTOPHBIE CIIOCOOBI MONYYEHUS]
ATKEHOB. MonenupoBatb MOJIEKYJTBI apeHOB.

[IporHo3upoBaTh XUMHUYECKUE CBOWCTBA apeHOB HA|
OCHOBE ocoOeHHocTel ux crpoeHus. [loaTBepknats 31H
MPOrHO3Bl  XapPaKTEPUCTHKONW OOMMX W OCOOEHHBIX
CBOMCTB O€H30JIa M €ro rOMOJIOTOB COOTBETCTBYIOIINMU
ypaBHEHUSIMU peakuuid. OTHOCUTh MX K TOM WJIM WHOU
KIIACCH(UKAIIMOHHONW TPyNIe peaknuid. Y CTaHaBINBAThH
3aBHCUMOCTb MEXAY CBOMCTBAMH apeHOB U  HX
NpPUMEHEHHEM. Y CTaHABIMBAaTh TE€HETHYECKYIO CBS3b
MEXAY KiaccaMHd YIJIEBOJOPOAOB, OTpaXkaTb €€ Ha
MUCbME ILIEMTOYKOW IEPEXO0l0B M KOHKPETU3UPOBATH €€
COOTBETCTBYIOIIMMH ypPaBHEHUSAMH peakuuidl. BoiBoauth
(hOpMyJIBI OPraHWYECKHX BEIIECTB IO MAacCOBOH JoJe U
MO0 MpOAyKTaM cropaHus. IIpuMeHsTH 3HaHUS O
Ka4eCTBEHHBIX PEAKILUSIX YIIIEBOJOPOIOB Ul BEIPaOOTKH
M1aHa 1o UX WASHTU(UKALHH.

1. Kucnopoacoaepskaiue opraHU4eCKUe BelecTBa. A30TcoepiKaIue
oprannueckue Bemiectsa (11 gac)

5.

CnupTsl

3

OnpenensaTe NPUHAUIEKHOCTD

OPTraHUYECKOT'0 COEIMHEHNS K KIIacCy CIIMPTOB U
KOHKpeTHOi ux rpynmne. [IpornozupoBats ¢puznueckue
cBolicTBa ciupToB. Ha3piBaTh CIUPTHI IO MEKTYHAPOAHON

HOMCHKJIATYpPC. XapaKTepI/IBOBaTB CTPOCHHC, CBOﬁCTBa,




CIOCOOBI MOMy4YeHUsI M 001aCTH MPUMEHEHUS IPeIeTbHBIX
OJTHOATOMHBIX CITUPTOB. Y CTAaHABJINBATH MPUIUHHO-
CIIEICTBEHHYIO CBSI3b MEXKJly COCTaBOM, CTPOEHUEM
MOJIEKYJI, CBOMCTBAaMH M IPUMEHEHHEM METAHOJIa U 3TaHOJA.
HabmtonaTe, caMOCTOSITENBHO IPOBOJUTD U OMHCHIBATH
XUMHYECKUH 3KcriepuMeHT. KiaccupuuupoBath CIUPTHI MO
X aTOMHOCTH. XapaKTepru30BaTh CTPOCHHUE, CBOICTBRA,
CIIOCOOBI MONTy4YeHHUsI U 001aCTH MPUMEHEHUS
MHOTOaTOMHBIX clTUpTOB. MneHTuduiposats
MHOI'OATOMHBIE CITUPTHI C TOMOIIIBIO KaueCTBEHHOM
peakuuu. HabmonaTe, caMOCTOATEIEHO TPOBOJUTD U
ONKCHIBATh XUMHUYECKHUM SKCIIEPUMEHT.

KapOoHnunbHbie
COEIMHEHUS

XapaKkTepu30BaTh CTPOCHUE, CBOMCTBA, CIIOCOOBI MOTYYEHHSI
1 00JacTU MpUMEHEHUs (OpMabJeriia 1 areTanbIeruya.
M nenTrduupoBaTh albIeryubl ¢ IOMOIIBI0 KaueCTBEHHBIX
peakuuii. CoOmoaaTh npaBuiia YKOJIOTHIECKH IPAMOTHOTO U
0e30macHoro oOpaleHust c (dbopmanberuiom.
MonenupoBaTh CTPOEHHE MOJEKYJ abJETHAOB M KETOHOB.
I[IporHo3upoOBaTh XUMHUYECKHE CBOMCTBA aJIbJIETUJOB U
KETOHOB Ha OCHOBE OCOOGHHOCTEH WX  CTPOCHHUSI.
[lonTBep>KaaTh 3TH MPOTHO3BI XaPaKTEPUCTHUKON OOIIHX
MOCOOCHHBIX CBOUCTB (hOpMasIblleTHia ¥ €ro TOMOJIOTOB
COOTBCTCTBYHOINMMHU YPaBHCHUAMUN peaKum‘/'I. OTHOCHUTD HX K
TOW WJIM WHOM KIacCU(DUKALIMOHHON TPYIIe pPeaKIHil.
'Y cTanaBiImBaThL 3aBUCUMOCTH MCEXOY CBOMCTBaMH|
AJIBICTUOB M KETOHOB M WX  IPUMEHEHHEM.
XapakTepru3oBaTh PEaKIIio HYKJIEO(PMIBHOTO
MPUCOSTUHEHHS K KapOOHMIIbHBIM COEIMHEHUSIM.
CoOirronath TpaBWJIa JKOJOTHYECKOW OE30ITaCHOCTH TIPH|
padoTe ¢ dopManbaeruaoM U (GopMasibaeruacoAepKaIIuMu
OBITOBBIMH TIpernapatamu. O600mMAaTh M CHCTEMATH3UPOBATH
CBEIICHHA O CTPOEHHH, CBOWCTBaX, IIOJy4YEHUH U
MPUMEHEHHH  CITUPTOB, (EHOJOB W KapOOHWIBHBIX
coequHeHni. CpaBHUBATH HX.

KapOokcuiapHbie
COC/IMHEHUS

OmnpenensiTe NPUHAAICKHOCTh OPTaHUYECKOI'O COCAMHEHHS
K KJIacCy M OIpPEIeNeHHOW TIpylnne KapOOHOBBIX KHCIOT.
'YcraHaBIMBaTh ~ 3aBHUCHUMOCTh  (DM3WYECKHX  CBOWCTB
KapOOHOBBIX KHCJIOT OT CTPOEHHS WX Moiekyr. O000maTh
BHAaHUS U JeJaTh BBIBOABI O 3aKOHOMEPHOCTAX CTPOCHHUS U
XapakTepe  HM3MEHEHHS (U3NUYECKNX  CBOWCTB B
COMOJIOTHYECKOM psy KapOoHOBBIX KucioT. Ha ocHoBe
MEKIIPEIMETHBIX ~ CBsI3ell ¢  OuoJormeld  pacKphIBaTh
OMOJIOTHYECKYTO pomnb KapOOHOBBIX KHCIIOT.
[IporHO3WpOBaTh XMMHYECKHE CBOWCTBA KapOOHOBBIX
KHCJIOT HAa OCHOBE OCOOEHHOCTEH CTPOEHHMS HMX MOJICKYI.
[lonTBepkaaTh 3TH MPOrHO3BI XapaKTEPUCTUKOW OOLIMX,
OCOOCHHBIX M €IMHUYHBIX CBOMCTB KapOOHOBBIX KHCJIOT H
COOTBETCTBYIOIIMMH ypaBHEHUsMHU peakuuil. IIpoBonuTsb
AQHAJOTMM ~ MEXAy  Kiaccuukanumed W CBOMCTBaMHY|
HEOPraHUYEeCKUX M OPraHMYECKUX KHUCIOT. Y CTaHaBIMBATH)
3aBHCUMOCTb MEXKIY CBOMCTBaMHU KapOOHOBBIX KHCIOT U HX
MPUMEHEHHEM. XapaKkTepu30BaTh peaxuuy|
PIEKTPOQUIBLHOrO 3aMelleHus OeH30iHoKW KucioTel. Ha
OCHOBE pEaKUWH 3TepUUKALNN XapaKTEPU30BaTh COCTAB,
CBOMCTBa M 00JacTH NPUMEHEHHS CIOXKHBIX 3(HPOB.
HazpiBate  cnoxkuele  3¢upbl.  [Ipemmarate  crnocoObl
cMelieHus: oopatuMoi peakuuu stepudukanun. [IpoBonuTs
[pacdeTsl Ha OIpeNeNeHNe BhIXOJa MPOIYKTa; YCTAHOBJIEHUE
(hopMyNBI W CTPOEHHMS BEIIECTBA IO MPOAYKTaM €ro

CropaHud (I/IJ'II/I FI/I)_IpOJ'II/IBa). Ha6HIO,I[aTI>, OIIUCBIBATE N




MPOBOJIUTh XUMHUECKUH dKcriepuMeHT. CoONroIaTh npaBuiia
PKOJIOTMYECKH TPAaMOTHOTO W 0e30macHoro oOpalieHus ¢
FOPIOYMMU M TOKCHYHBIMU BEIIECTBAMH B OBITY U
OKpY>Karolllen cpefie.

8. AMUHEBI 2

XapaKTepu30BaTh CTPOCHHE, KIIACCH(UKAIINIO, N30MEPUI0 U
HOMEHKJIaTypy aMMHOB. Ha oCHOBe cocTaBa U CTpOEHUs
AMHHOB OIMCHIBATh UX CBOMCTBA KAK OPraHUYECKUX
ocHoBaHuil. CpaBHUBATH CBOMCTBA aMMHAaKa, METHJIAMUHA U
AQHUJIMHA HA OCHOBE 3JICKTPOHHBIX PEACTABICHUN U
B3aMMHOI'O BJIMSIHUSL ATOMOB B MOJIEKYJIE. Y CTAHABIIUBATH
MprYMEHEHHEe AaMUHOB KaK (PYHKIIMIO UX CBOMCTB. PacKkpbITh
[POJIb TMYHOCTH B UCTOPUU XMUMUH HA IPUMEPE PEAKLUU
3uHrHA. MOIeTHpOBaTh CTPOEHHE MOJIEKYJI aMHUHOB.

I11. BemecTBa >KuBBIX KJIETOK (4 gaca)

9. Bemecra 4
SKUBBIX
KJIETOK

XapaKTepru30BaTh COCTaB YIJIEBOJIOB U UX KIACCUPHUKAILINIO
Ha OCHOBE CIOCOOHOCTH K THIPONHU3Y. YCTaHABIMBATH
MCKIPEAMETHLIC CBA3M XHMUH H OMOJIOTMM Ha OCHOBE
[PACKPBITHS OMOJIOTUYECKOM PONM W XUMHYECKHX CBOWCTB
BaKHEMIIMX  OpeacTaBUTENe MOHO -, AU - WU
monrcaxapunoB. HaOmromath, ONMHMCHBATH W MPOBOIUTH
XUMHWYECKHAI OKCIICPUMCEHT. OmnuceiBaTh COCTaB U CTPOCHUEC
MOJIEKYJIBI TJIFOKO3bl KaK BENIECTBA C JIBOWCTBEHHOM
¢dynknumerr  (ampgermpocnupra). Ha  3Toii  OcHOBe
IIPOrHO3UPOBATH XUMHNYECKUEC CBOICTBa TJIFOKO3bI H
MOATBECPKIATH Hux COOTBETCTBYIOINMH YpaBHCHUAMU
[peakinii. PackpriBaTh OMOJIOTHYECKYIO POJb TIIIOKO3BI M €€
MpPUMEHEHNE Ha OCHOBE ee CBOMCTB. CpaBHHUBATH CTPOECHUE U
CBOIMCTBAa TJIOKO3BI W  (QPYKTO3BL.  XapaKTepHU30BaAThH
CTpOCHHE JWcaxapuioB ¥ WX CBOWCTBa (TUIPONH3).
IPackpbIBaTh OHMOIOTWYECKYIO POJIbH Caxapo3bl, JaKTO3BI U
ManbTO3bl.  ONUCHIBATH  MPOMBINIICHHOE  TOJNYYEHUE
caxapo3bl U3 IPUPOIAHOTO CHIPHS.

OnuceiBaTh XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT —Kak
opraHudeckux aMmpOTEepHBIX coenuHeHnd. CpaBHUBATh UX C
HEOPTaHUYECKUMH aM(pOTEepHBIMHI COEIMHEHUSMU.
(XapakTepru30BaTh MPUMEHEHNE aMHHOKHUCIIOT KaK (YHKIIHIO|
WX  CBOMCTB. PackppiBaThb  pojib  aMHUHOKHCIOT B
hopMHEpOBaHUHT OCITKOBOI KU3HU Ha IJIaHETe.
XapakTepuzoBaTh  CTpoeHHE  (CTPYKTYpPBl  OEIKOBBIX
MOJIEKYJT), XUMUYECKHE W OMOIOTHYECKHE CBONCTBA OEIKOB
HAa OCHOBE MEXIPEIMETHBIX CBs3ed ¢  OHOIOrHen.
IPackpbIBaTh comepkaHue MpoOIeMbl OETKOBOIO TONOJaHMUS]
Ha IJIaHeTe W [peiaraTh IYyTH €€ PEelIeHHs.
XapakTepnu3oBaTh OCOOCHHOCTH CBOMCTB JKHPOB Ha OCHOBE
CTPOEHUS WX MOIIEKYI, a TakKe KIACCH(DHUKAIINH JKAPOB II0
WX COCTaBy M TIPOUCXOXKIEHHIO W TPOHU3BOJCTBO TBEPJIBIX
PKUPOB Ha OCHOBE PACTUTENBHBIX Macell. XapaKTepHU30BaTh
MbIJITa KaK HaTpUEeBble W KaJWeBbIE COJNM  JKUPHBIX

Kap6OHOBBIX KHUCJIOT B OOBSICHATh UX MOIOHIINEC CBOMCTBA.

V. BBICOKOMOHGKYHHPHLIG OpraHn4eCKUC BEIICCTBA, BOJIOKHA.

(3 gaca)

10. Bricokomonekymsipasl| 3
€ opraHuyeckue
BEILIECTBA, BOJIOKHA

KnaccudunupoBaTte  MOIMMEpbl 1O Pa3IMYHBIM
OCHOBaHUSAM. Pa3nuuaTeh HCKYyCCTBEHHBIE IOJIHMMEPHI,
KJIacCU(UUIMPOBATh HMX M HJUIIOCTPUPOBATH TPYIIIBI
MOJIMMEPOB NpUMepaMH. Y CTaHABIMBATH CBSI3U MEXIY
CBOMCTBAMHU IIOJMMEPOB M OOJIACTSIMU WX NPUMEHEHHSI.
Paznmuuyath nOMMMEpPH3ALMI0O M NOJIMKOHJEHCAIMIO.
[MpuBOIMTH TpPUMEPBI OSTHX CHOCOOOB  IOMYYCHHUS
nonumepoB.  OnmuchiBaTh  CHHTETHUYECKHE  KaY4yKH,




[LIAaCTMACChl U BOJIOKHA Ha OCHOBE CBSI3U CBOMCTBA —
IMPUMCHCHUC.

11 kaace (35 yacos)

XUMHUYECKUN 4 APryMEHTUpOBaTh TIOHUMaHHE CJIOKHOTO CTPOEHUs
3JIEMEHT AToMa M COCTOSTENBHOCTH  Pa3JIMYHBIX  MOJEIIEH,
OTPaXAIOIIUX  9TO  CTpoeHHe.  XapaKTepHU30BaTh

KOPITYCKYJISIPHO-BOJTHOBOM JAyallu3M 4YacTHUI] MUKPOMUpA.
HaOnronaTh M ONMHUCHIBATH XMMUYECKHHA SKCIEPUMEHT C
MOMOIIBIO  POJHOTO  si3plka W f3bIKA  XHMMHUU.
XapakTepu3oBaTh CTPOEHHWE aTOMHOTO Siipa U HYKJIOHBHI,
/TaBatb COBpPEMEHHOE orpeieNieHne TTOHATHUS
«XUMHUYECKUN 3yieMeHT». PaznnuaTh HyKIH[bI, M300apbl
M W30TONBI. XapaKTepH30BaTh COCTOSHHUE 3JIEKTPOHA B
aToMe. O000IATh MOHATHS «OPOUTANB» U «IJIEKTPOHHOE
00mako» XapakTepu3oBaTh CTPOEGHHUE AJIEKTPOHHBIX
000JI0YEK aTOMOB M OTpa)kaTh UX Ha MHCbME C MIOMOIIBIO
DIIEKTPOHHBIX U AJIEKTPOHHO-TpaduvecKnx  (Hopmyl.
XapakTepu3oBaTh BaJEHTHBIE BO3MOXKHOCTH aTOMOB
XUMHYECKUX DIIEMEHTOB, OOYCIOBJICHHBIC pa3IMYHBIMU
(akropamu. CpaBHUBATH TMOHSATHS «BAJICHTHOCTHY U
«CTENEeHb OKHCIEHUY.

Bemecrso 4 XapakTepu30BaTh XUMHYECKYIO CBsI3b KakK IIpOLECC
B3aUMOJICHCTBHSI aTOMOB C  00pa30BaHHEMMOIICKYII,
MOHOB W pajukanoB. KiaccuuimpoBaTth XUMHYECKUE
CBSI3U. Y CTAaHABIMBAaTh 3aBUCUMOCTh MEXIY THUIIOM
XUMHUYECKOU CBSI3U U TUIIOM KPUCTANIMYECKON PELIETKH.
XapakTepu3oBaTb  HOHHYK  XUMUYECKYK)  CBS3b.
IIporHO3UpOBaTh  CBOMCTBA  BEHIECTB C  HOHHOU
KpHCTaJUTHIECKOH pemreTkoi. KmaccuummpoBaTs HOHBI
o Pa3IuYHbIM MIpU3HAKAM. XapakTepu30BaTh
KOBAJICHTHYI0 XUMUYECKYIO0 CBSI3b. XapaKTepU30BATh
METAJUIMYECKYI0 XUMUYECKYIO CBSI3b. Y CTAHABIIMBATH
BaBUCHMOCTb ~ MEXAYy  (DM3MUECKUMH  CBOWCTBAMH
METaJIOB u METaJUTMYECKON KpHUCTaJUINYECKOU
[pelIeTKON. XapaKTepru30BaTh BOJOPOIHYI0 XHUMHUYECKYIO
cBs13b. KimaccmguimmpoBath 3TOT THI CBSI3H. PackpriBaTh
OMOJIOTMYECKYIO POJIb BOJAOPOAHOM CBS3M B OPraHU3AINN
CTPYKTYp OuOrmonuMepoB. XapaKTepH30BaTh OCHOBHBIC
TUIIBl MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUSL.

Xumuueckas peakuusi| 6 KnaccudunupoBaTh XMMHYECKHE PEAKUHUU IO YUCIY U
COCTaBy PEAarupyrolliuX BELIECTB U APYIHMM IMPHU3HAKAM.
YcraHaBnmmBaTh o0mIee ¥ pa3lTUYHOE JUTSL  JTAHHOH
KJIacCU(UKAlMM B OPraHMYECKOH M HEOPraHHMYeCKOH
XMMUH. XapakTepu30BaTh OKHCIIUTENbHO-
BOCCTaHOBHTEITLHEIC peakuuu (OBP).
Knaccudpumupoate OBP.  CoctaBnsiTh  ypaBHEHHS
OKHCIIUTEIILHO- BOCCTAHOBHUTENBHBIX PEAKLUUN METOIO0M
QIIEKTPOHHOI'0 0OajaHca ©  METOAOM  IONypPEeaKIHi.
XapaKkTepru30BaTh Ha4Yaja TEpMOAMHAMUKU. OTpakaTh Ha
MUCBME TEPMOXHUMHUYECKHUE PEAKIUN W IPOM3BOIUTH
jpacueTsl Ha UX OcHOBE. [IporHo3mpoBaTh BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKOW peakuun XapaKTephu30BaTh
CKOpPOCTb XHMHYECKOM peakUuu W YCTaHaBIMBATh
BaBUCHUMOCTb MEXKIY O3TOW BEIMYMHOW M Ppa3IMYHBIMU
(hakTopamu: IpUpoJa  pearupyronmmx  BEUIECTB,
KOHLIEHTpAalKs, TeMIepaTypa, [TOBEPXHOCTH|
COIIPUKOCHOBEHMsI  BEIIECTB. [3y4daTh 3aBHCHMOCTH
CKOPOCTH XMMHUYECKOW PeaKLUH OT 3THX (PaKTOPOB MyTEM




HAOJIIOJICHUS. U OMUCAHUS XUMHYECKOTO SKCIIEPUMEHTA C
MOMOIIBI0O  POAHOTO  sI3bIKA U SI3BIKA  XHUMHH.
XapaKTepu30BaTh KaTajdn3 U KaTaJIM3aTOPhI KaK CIIOCOOBI
YIPaBJICHUS  CKOPOCTHIO  XUMHUYECKOM  peaKiluH.
OnuceIBaTh MEXaHU3M TOMOT'€HHOI'0, T€TEPOreHHOr0 U
(hepMEHTaTUBHOIO KaTaJIM30B. XapakTepu30oBaTh
XUMHYECKOE PaBHOBECHE U MPOrHO3UPOBATH CIIOCOOBI €ro
cMelleHus. Pemats pacueTHble 3aadydl MO0 XMMHUYECKOU
kuHeTrke. CoOM0aTh MpaBUia TEXHUKH OE30MacHOCTH.
OHpCI[CJ'IHTB IIOHATHUSA «OJICKTPOJIUTEBID,
CHETEKTPOJIUTEDY, «JIEKTPOIUTAYCCKAS THUCCOIHAIIH.
DopMynupOBaTh OCHOBHBIE TIOJIOXKECHUSA TEOpUH
PIEKTPOIUTHICCKON  HUCCOMMAIMH.  XapaKTepU30BaTh
CITIOCOOHOCTh JJICKTPOJIUTA K JIUCCOIMAIIMM Ha OCHOBE
CTENEHU DJICKTPOJIUTHYECKOH JIUCCOIMAIMN W CPEIy
pacTBopa Ha ocHOBe moHATHS pH. 3amuceiBath
YpaBHEHUS BJIEKTPOTUTHIESCKON JIACCOITMATTHH.
CpaBHHUBATH 3JIEKTPOIPOBOTHOCTH pacTBOpOB
prekTpouToB. llpenacka3siBaTh CMEIIEHWE PaBHOBECHS
mccoumanuu ciadeix kucinor. HaOmroaaTe U ONMMCHIBATH
TEMOHCTPaIIMOHHBIN XUMHAYECKUHN 3KCIIEPUMEHT.
OmnuceIBaTh CBOMCTBA PACTBOPOB DJIEKTPOIHMTOB  Kak
(DYHKITHMIO 00pa3ymooIuXcs MHpU JUCCOLMAIMM HOHOB U
OTpaXkaTh UX HAa IUCbME. XapaKTEprU30BaTh THAPOJIU3 KaK
0OMEHHOE  B3aWMOJCHCTBHE  BEMIECTB C  BOJOH.
3anuchIBaTh ypaBHEHHs PEaKIHMA TUAPOIU3a Pa3TUIHBIX
cosieil. PaznuyaTh THAPONM3 MO KAaTUOHY U aAHUOHY.
[Ipencka3plBaTh pPEAKIHIO Cpeasl BOAHBIX PAacTBOPOB
coreli, 0Opa30BaHHBIX CHJILHBIM OCHOBAaHHEM M CIIa0O0i
KHCJIOTOM, CJIa0BIM OCHOBAHHMEM M CHJIBHOM KHCJIOTOM.
IPackpbIBaTh poib 0OPATHMOro THAPOIN3a OPTaHUYECKIX
COC/IMHEHNH KaK OCHOBBI OOMEHA BEIIECTB B YKHBBIX
opraHu3Max M o0patuMoro ruapoianza AT® kak OCHOBBI
PHEpreThYecKkoro oOOMeHa B JKHBBIX OpraHU3Max.
Co0irronath mpaBmila TEXHUKH Oe3ormacHocTH. O600maTh
M CHCTEMAaTH3WPOBATh CBEASHHS O KilaccH(UKauu u
BAaKOHOMEPHOCTSIX TPOTEKAHWS XUMHYECKHX PEaKInid B
TaKUX BaKHEUITUX Pa3sHOBUAHOCTIX, kKak OBP n peakiiun
THAPOIIH3A.

KowmmiekcHbIie
COEIMHEHUS
74
KPUCTAIIOTHIPATHI

Pa3nuuaTh KOMIUIEKCHBIE coenuHeHus. PopMyaupoBaTth
OCHOBHBIC IIOJIOKEHHS TCOPHUH CTPOCHUSI KOMILJIEKCHBIX
coemmHeHnit A. Beprepa. KiaccudumupoBath u
Ha3blBaTh KOMIUIEKCHBIE COeIUHEHUs. PackpbiBath
BHaYeHHE KOMIIJICKCHBIX COSTMHECHUH.

Knaccudukarms
BEILIECTB U HX
CBOMCTBa

KnaccudunupoBaTh HEOpPraHHYECKHE BELIECTBA IO
Pa3HbIM IpU3HAKaM. ApryMEHTUPOBATh
OTHOCHUTEIBHOCTh  KJacCU(UKALMK  HEOPraHMYECKHX
BEILIECTB.  XapakTepu3oBaTb  OOMIME  XUMHUYECKHE
CBOMCTBa METAJUIOB KaK BOCCTAHOBHUTENEH Ha OCHOBE
CTPOCHHUS uxX aTOMOB u MOJIOKEHHS B
DIIEKTPOXUMHUYECKOM DSy  HampsDKEHUH — MeETaljIoB.
PazniuaTh obIiee, 0COOCHHOE M €AMHUYHOE B CBOWCTBAaX
KOHKPETHBIX METaJJIOB M WX Tpymnm. WmmroctpupoBath
CBOM BBIBOABI M apryMEHTBl YPaBHEHUSIMH XHMHYECKHX
peaknuii U paccmorpeHueM ux B cere TOJ] m OBP.
XapakTepu3zoBaTb KOppo3uto M ee BuAbl. llpemmarats
CrOCOObI  3alUTHl  METAJIOB  OT  KOPpPO3UH U
ApPryMEHTHUPOBAaTh BBIOOp crmocoba.  YcTaHaBIMBATH
BaBUCHMOCTb MEXAY KOPpPO3HEH METANIOB U yCIOBUAMHU

OKpy)Xaromiell cpenpl. XapaKTepHU30BaTh HAXOXKACHUE




METAJIOB B TPUPOJE H OCHOBHBIE CIIOCOOBI HX
noydeHust. KOHKpeTH3MpoBaTh 3TH CIIOCOOB! OMMCAHUEM
XUMUYECKUX MIPOLIECCOB B METaJITypTHUH.
XapaKTepru30BaTh METAIUIBI MOOOYHBIX MOATPYMI MO HMX
nonoxenuto B [lepuonnueckoii cucreme snementon . U.
MeHnpneneeBa M CTPOECHUIO aTOMOB. XapaKTepU30BATh
CTpOEHHE aTOMOB, IOMyYyeHHe, IPUMEHEHHE U CBOWCTBA
MEIM W BaKHEUILIUX €€ COEAUHEHUM. XapaKTepHU30BaTH|
[IMHK M €ro COEJWHEHWS Ha OCHOBE CTPOEHMs aToMa,
00X CBOWCTB METAJUIOB U OCOOCHHBIX CBOMCTB ITUHKA U
aM(pOTEpHOCTH ero oKcHaa u THJIPOKCHUA.
XapakTepu3oBaTh XpOM M €ro COEAVHEHHS Ha OCHOBE
CTpOEHHMSI aTOMa, OOIIMX CBOWCTB METAJUIOB H OCOOCHHBIX
CBOMCTB XpoMa, aM(OTEpPHOCTH €ro OKCHIa U THAPOKCHIA
(1) u xuCmOTHBIX CcBOMCTB OKcHaa U ruapokcuaos (V).
WnenTuduuupoBaTh  XpoMar- W OMXPOMAT-HOHBI,
'Y craHaBnMBaTh 3aBHCHMOCTD MEXTY|
KHCJIOTHO-OCHOBHBIMU CBOWCTBaMHU OKCHJIOB u
TUAPOKCHIOB XpOMa M 3HAUYEHHWEM CTENEHHM OKHCICHHS.
XapakTepru30BaTh MapraHell ¥ €ro COeAMHEHUSI Ha OCHOBE
CTPOCHUS aToMa, OOIIMX CBOHCTB METAJIIOB U OCOOECHHBIX
CBOWICTB MapraHiia, €ro OKCHJIOB U THJIPOKCHJIOB.
'YcTaHaBNIMBaTh  3aBHUCHMOCTb  MEXAY  INPOAYKTaMHU
BOCCTAHOBJIEHHSI ~MEpMaHTaHaTa Kalus ®  CPenoH
acTBOpA.

16.

CrutaBel 1
HMHTEPMETaJLIHIbI

XapakTepu3oBaTh CILJIaBbl YEPHBIC U LIBETHBIE. Pemiath
Bajiauyl Ha BEIYMCIIEHUE MAaCCOBOM IO MeTalla B
CruIaBe, BhIBENICHHE() OPMYIT HHTEPMETAJUTHJIOB.

MHoroobpasue
OpPraHUYECKHX
BEIIIECTB

Ha ocHOBe MEXIPEIMETHBIX CBS3el C OWONIOTHEH W
PKOJIOTHEH XapaKTepu30BaTh pOJIb BUTAMHHOB IS
COXpaHEHHS ¥ TMONAEepP)KaHWS 3I0POBBS  YENOBEKa.
KnaccudunupoBaTh BHTAMHHBI 110 TMPH3HAKY WX
OTHOIIEHUS K Bome win kupam.  ONUCHIBaTH
ABUTAMHHO3bI W UX mnpoduimakTuky. PacmosznaBath
BuramMuHbEl A, C u D. XapakTtepuszoBath (pepMEHTHI Kak
OMOJIOTHYECKHE KaTadM3aTOPhl  OCITKOBOH  MPHPOIBL.
CpaBHHUBATH hepMeHTHI c HEOpTraHUYECKUMU
KaTanm3aTopaMu. PackpeiBaTb WX pOIb B OWONOTHH U
MPUMEHEHHE B MPOMBIIIUIEHHOCTH.

Ilo3nanue u
MIpUMEHEHNE
BCILIECTB U
XUMHYECKUX
peakuuit

10

XapakTepu30oBaTh  XUMHYECKYI0  TEXHOJOTHIO  Kak
MPOU3BOAMUTENBHYIO  cuily  obOmectBa.  OnuchIBaTh
XUMHUYECKHE  IPOLIECCHl,  JIeKalMe B  OCHOBE
MPOM3BOACTBA aMMHMaKa M METaHONa, C IIOMOILKIO
POAHOTO sI3bIKA W fA3bIKA XUMHH. Y CTaHABIUBATH
AHAJIOTHH MEKIY IBYMS MIPOU3BOJCTBAMH.
DopMynrpoBaTh obmue Hay4HbIE MPUHLHIIBI

XUMHYCCKOI'0 IMPON3BOJCTBA







