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1. MACHOPT IPOTPAMMBI YYEBHOM IV CHUILINHBI
OAb.07 «<XUMMUSA»

1.1 OdaacTb NpUMeHeHUsI TPOrPaMMbIl

[Iporpamma yuebHoi quctumuinabl OJ1b.07 « XUMU S sBnsieTCst 4aCThIO MPOTPaMMBbl
MOATOTOBKU KBaJM(pULIMpOBaHHBIX padounx u ciyxamux (nanee ITITIKPC) B cooTBeTcTBHM C
@I'OC no npodeccuu CITO: 15.01.05 Cpapiuuk (pydHOH U HaCTHYHO MEXaHU3UPOBAHHOMN
CBAapKH (HAILIaBKH))

1.2 MecTo AMCHMILINHBI B CTPYKTYpe OCHOBHOI NMpo¢eCcCHOHABHONW 00pa3oBaTebHON
nporpammsl: yuebnas aucuuruinHa OJ1b.07 « XMMUMA» otHOCHTCS K 001e00pa3oBaTeIbHOMY
IUKJTy OCHOBHO# npodeccroHanbHON 00pa30BaTebHOM MPOrPaMMBL.

1.3 Pe3syibTaThl 0CBOCHHUSI Y4eOHOI AHCIHMIIHHBI

dopmupoBaHue y OOyYAOIIUXCS YMEHHs] OLICHHWBATh 3HAYMMOCTh XMMHYECKOTO 3HAHHS AJIs
KaXXJIOTO YeJIOBEKa;

¢dopmupoBanne y 00yHaroIMXCsl [eJIOCTHOTO MPEACTABICHUSI O MUPE B POJIM XUMHHU B CO3TaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHPA;, YMEHHsI OOBACHATh OOBEKTHI U MPOLECCHI
OKpPY’KaroIled AEHCTBUTENbHOCTH: IPUPOAHON, COLUAIBHOM, KyJIBTYPHON, TEXHUYECKOU Cpeasl,
UCTIONB3YS AJIs1 STOTO XUMUYECKHUE 3HAHMS,

pa3BuTHE y OOyYarOIIMXCs YMEHHH pa3nuyath (akThl U OLEHKH, CPaBHUBATH OLICHOYHBIE
BBIBO/IBI, BUJIETh UX CBSI3b C KPUTEPHSIMU OLICHOK M CBSI3b KPUTEPHEB C ONMPENETICHHOW CUCTEMOM
LeHHOCTeH, PopMyTUpOBaTH U OOOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

npuodpereHne  OOyYAIOLUIUMHCSA  ONbITa  Pa3HOOOpPa3HOW  AESTENbHOCTH, TO3HAHUSA U
CaMONO3HAHUS, KJIFOYEBBIX HABBIKOB, MMEIOIINX YHHUBEPCAIbHOE 3HAUEHHUE U Pa3UYHBIX
BUJIOB JESTENHHOCTH (HABBIKOB pEIIeHHs] MpoOJieM, MPHUHATHS PELISHWH, NMOWCKA, aHain3a U
00paboTku nHPOPMAIHH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHHH, COTPYIHHYECTBA,
6e30macHOro oOpaIeHus ¢ BEIeCTBAMH B TOBCEIHEBHOMN JKU3HH).

OBIIIAA XAPAKTEPUCTHKA YYEBHOH AUCHUIIIUHBI «XUMHUA»

XuMHsT — 3TO HayKa O BEILECTBAX, UX COCTABE U CTPOCHUH, CBOWMCTBAX U NMPEBPALICHUSX,
3HAUCHUN XUMHWYCCKUX BCLICCTB, MATCPHUAJIOB U IIPOLECCCOB B HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTU
YeJIoBeKa.

Conepxanne o0meobpasoBarepbHON y4eOHOH AMCUMIUTUHBI «XWUMUS» HAMpPaBIEHO Ha
YCBOCHUEC O6yLIaI'OH_II/IMI/IC$I OCHOBHBIX HOH;ITPIfI, 3aKOHOB U TeOpI/Iﬁ XUMHH, OBJIAACHHUEC
YMEHUAMU Ha6J'II'OI[aTb XUMHUYCCKHUE ABJICHUSA, TIPOBOAUTH XUMHYECKUU SKCIECPUMCEHT,
NPOM3BOIUTH PAcUeThl Ha OCHOBE XUMHYECKHUX (POPMyJ BEINECTB U YPABHEHMH XHUMHUYECKHX
peaKLui.

B mpouecce u3yueHusi XUMUHN y OOYYAIOIIUXCS PA3BUBAIOTCS TO3HABATENIbHBIE UHTEPECHl U
UHTEJJIEKTy JIbHbIe CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIbHOM MPUOOPETEHNH 3HAHHUMN 1O
XUMHUU B COOTBETCTBHU C BO3HHUKAKOIIMWUMU KHU3HCHHBIMU l'IpO6.]'IeMaMI/Ij BOCIIUTBIBACTCA
OepekHOe OTHOILIEHHs K MPUPOJE, MOHMMAaHUE 3[0POBOrO 00pasa >KM3HHM, HEOOXOAMMOCTH
NpeaynpesKAeHHs SBJICHU, HAHOCSALIMX BPel 3M0POBbI0 U OKpykarolieil cpene. OHU OCBAUBAIOT
NpUEMBbI T'PAMOTHOTIO, 6630HaCHOFO HUCIOJIb30BAHUA XHMUUYCCKHUX BCHICCTB U MATCPUAJIOB,
NPUMEHSIEMBIX B OBITY, CEIBCKOM XO3SIHICTBE U Ha IPOM3BOJICTBE.

IIpn cTpykTypupOBaHHH coxepikaHusi 00IeoOpa3oBaTeNbHON y4eOHONW NUCLMIUIMHBL IS
npoeCCHOHANIBHBIX ~ O0Pa30BATENbHBIX  OPTaHU3ALMNA, pPeaATU3yIMUX  00pa30BaTENbHYIO
nporpamMMmy cpenHero oOmiero oOpasoBanusi B mpenenax ocoeHust OITOII CIIO Ha Gase
OCHOBHOTO 00111er0 00pa30BaHusl, YUUTHIBAJIACH OOBEKTUBHAS PEATbHOCTh — HEOOJNBbIIONH 00beM
JaCoOB, OTNYLICHHBIX HA U3YHYCHHUEC XUMHU U CTPEMIICHUEC MAKCUMAJIBHO COOTBETCTBOBATL UACAM
Pa3BUBAIOILETO OOYYECHHUSI.

PeaJ’II/ISaL[I/Iﬂ ACAYKTUBHOI'O MOAXOJAAa K HU3YUYCHUIO XUMHU CHOCO6CTByeT Pa3BUTHUIO TAaKUX
JJIOTHYCCKUX OHepaI_II/IfI MBIIIJICHUA, KaK aHaJu3 W CHHTE3, O606H_IGHI/IG U KOHKpPETU3alus,
CpPaBHEHHE U aHAJIOTHSI, CUCTEMATU3AMSI U KJIACCU(UKALIHS U JIP.
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Uzyuenne xumuu B MpodecCHOHATBbHBIX 00pa30BaTENIbHBIX OPTaHH3ALMSIX, PeaTU3yHOIINX
o0pa3oBaTeNbHYIO TIporpamMmy cpemaHero oOmero obpasoBaHus B mpeaenax ocsoeHus: OITOIT
CITO nHa 6a3ze ocHOBHOro o0miero oOpa3oBaHUs, UMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT
npodunst npodeccroHanbHOro 00pa3oBaHMs. IJTO BBIPAKAETCS B COAEPIKAHUU OOyUYEHUS,
KOJIMYECTBE YacOB, BbIACIAEMBbIX HA H3YYEHHE OTHACNbHBIX TEM MpOrpaMMbl, TIyOHHE HX
OCBOEHHsI 00yUarOIIUMHUCS, 00beMe 1 XapakTepe MPAaKTHUYECKUX 3aHATHH, BUIAX BHEAYIUTOPHOU
CaMOCTOSITENTbHON pabOThI CTYAEHTOB.

IIpu ocsoenun npodeccuit CI1IO u cnenmaneroctelt CIIO ecTecTBEHHO-HAYYHOTO TPOQHILST

npoeCCUOHANTLHOTO O0pa3oBaHMsi XUMUs u3ydaercss Ha OaszoBom yposHe DPI'OC cpemnero
obmero obpasosanus, npu ocsoeHuu npodeccuii CI1O u cnermansuocteit CIIO TexHHUECKOTO
npoduis  podecCHOHANIBHOTO O0pa3oBaHMs XUMHsS H3ydaeTcs Oosiee yrayONeHHO Kak
npodrbHast yueOHast QUCUUTIINHA.
B mpouecce u3yueHHMs XUMHU TEOPETHYECKHE CBEIEHHs JOMOJHSIOTCA IEMOHCTPALUSIMY,
J7a00paTOPHBIMU OMBITAMH W IMPAKTHYECKUMH 3aHATHSIMU. 3HAYUTEIbHOE MECTO OTBOAUTCS
XHUMHYECKOMY 3KcrepuMeHTy. OH OTKpbIBa€T BO3MOKHOCTb (HOPMHPOBATH y OOYHArOIIUXCS
creLuajbHbIe TPeIMETHbIE yMeHUs: pad0TaTh C BEIIECTBAMH, BBITIONHATh MPOCTbIE XMMHUYECKHE
OMBITHL, YYUTh OE30MACHOMY M O3KOJOIMYEeCKH TPaMOTHOMY OOpAIEHHIO C BELIECTBAMH,
MarepuaiaMHi M MpoleccaMu B ObITY M Ha MpOH3BOACTBe. JlJisi opraHusaluy BHEAYyAHTOPHOM
CaMOCTOSITENTbHON padoThI CTyAeHTOB, oBnaaeBaromux npodeccusimu CIIO u cienmanbHOCTAMEU
CIIO TexHHYEeCKOro M €CTECTBEHHO-HAyYHOro mnpoduueil nmpodeccHoHaIbHOro oOpa3oBaHM,
NpEe/CTaBICH NPUMEpPHBI epeueHb pedepaToB (IOKJIAI0B), UHANBUAY AJbHBIX POEKTOB.

B mporecce usydeHHs XMMHU BaxXHO (POpMUpPOBATH MHOOPMALMOHHYK) KOMIIETEHTHOCTD
oOyuvaromuxcs. [lo3ToMy mpu OpraHu3alMy CaMOCTOATENBHOH paldOThl HEOOXOAMMO aK-
LIEHTHPOBaTh BHHMaHHE OOYYAIOLIMXCs Ha MOMCKE WH(pOpPMALMM B HHTEpHETe, y4eOHOH u
CIeLHUaIbHON JTUTEpaType ¢ COOTBETCTBYIOLIMM O()OPMIICHHEM U MPEACTABICHUEM PE3YJIbTATOB.
Nzyuenue odmeodOpa3oBaTebHON y4eOHOM AMCIUILUINHBI « XM 3aBEPIIACTCS MOABEACHUEM
utoros B popme auddepeHnnpoBaHHOrO 3a4eTa.

PE3YJIBTATBI OCBOEHHA YYEFHOM JUCIOUATLINHBI

OcBoeHune conepskaHus y4eOHOM TUCIUTIUIUHBI « XUMHUs», 00eCTIeUnBaeT JOCTHKEHIE
CTyE€HTaMH CIIEAYIOIIUX Pe3yJIbTATOB:

JIUYHOCMHBIX:

——YyBCTBO T'OPAOCTH U YBAKEHHSI K HICTOPHU U JOCTH)KEHHUSIM OT€Y€CTBEHHON XUMHUECKON HAYKH;
XMUMHUYECKH TPaMOTHOE TOBeAeHHe B NPOPECCUOHANbHON MAEATeNIBHOCTH M B OBITY TpH
o0paleHny ¢ XMMHUYECKIMHU BEIECTBAMU, MaTepHUaaMU 1 MPOLIECCaMH,

——TOTOBHOCTb K MPOAOJIKEHUIO O0pa3oBaHWsi M TMOBBILICHHS KBATU(pHUKALUUK B H30paHHOI
npoecCHOHAIBHON IESITEbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XUMHUYECKHX KOMIETeHLUH
B 5TOM;

——yMEHHE HCIOJb30BaTh JOCTHXKEHUS COBPEMEHHOW XUMHUYECKOH HAyKH U XUMHYECKHX
TEXHOJIOTUH 151 IOBBILIEHHUsI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS

B BBIOpaHHOH NMPO(EeCCHOHANBHON NesITeTbHOCTH,
Memanpeomemmaix:

——HUCTONb30BAHUE  PA3JMYHbIX  BUJAOB  [O3HABATENIHOH  AEATENPHOCTH W OCHOBHBIX
UHTEJUICKTYyaJIbHBIX OMNepaluii (MOCTAHOBKH 3a1add, (POPMYJIMPOBAHUS THIIOTE3, aHAIHM3Aa U
CHHTe3a, CpaBHEHMs, OOOOIIEHUS, CHCTEMATH3aLWH, BbLIBJICHHS MPUIMHHO-CJIEICTBEHHBIX
CBsI3€ii, TIOMCKA aHAJIOroB, (JOPMYJHUPOBAHUS BBHIBOAOB) Ul PELICHUs] MOCTABJICHHOH 3a1ayu,
NpUMEHEHHe OCHOBHBIX METONOB MO3HaHHs (HAOMIONEHHs, HAYYHOTO SKCIEPUMEHTA) IS
U3YYEeHHUsS] PA3IMYHBIX CTOPOH XMMHYECKHX OOBEKTOB M MPOLIECCOB, C KOTOPHIMH BO3HHMKAET
HEOOXOAMMOCTD CTAJIKUBATHCS B MpodeccHoHanbHON chepe;

——HCIOJIb30BAHUE PA3JTUYHBIX HCTOYHUKOB [JIsl MOJYYSHUS XUMHUYECKOH HH(OpMALUH, yMEHHUE
OLEHUTh €€ IOCTOBEPHOCTh I JOCTHIXKEHHS] XOPOLIMX Pe3yJbTaTOB B MPOQeCCHOHATbHOM

cepe;



npeoOMemmbIX:

——c(hOpMHUPOBAHHOCTh MPEACTABICHUH O MECTe XUMHH B COBPEMEHHON HAy4YHOH KapTHHE MHUPA;
NOHMMAaHWE POJH XUMHUU B (POPMHUPOBAHHHM KpPyro3opa u (YHKIHMOHAJIBHOW TIPaMOTHOCTH
YeJIOBEKa I PeLIeHUs] MPAKTUYECKUX 3a/1a4;

——BJIQACHUE OCHOBOMOJIATAKOIIMMU XMMHWYECKUMHU TOHATUSIMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BAHUE XUMHUUYECKONH TEPMUHOJOTHUEN U CUMBOJIMKOM;

——BJIQAC€HUE OCHOBHBIMH METOJAMHU HAyYHOrO IO3HAHMs, HCHOJNB3YEMBIMHM B XUMHHU!
HaOJIIOIEHUEM, OIMHCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM, yMeHue o0palaTsiBaTh, OOBACHATH
Pe3yIbTAThI MPOBEACHHBIX ONBITOB U JIEJIaTh BBIBOIBI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHATH
METObI TO3HAHHUS NIPU PELICHUU NPAKTUYECKUX 3a4a4,

——Cc(hOpMHUPOBAHHOCTh YMEHUsI JaBaTh KOJHYECTBEHHbIC OLEHKH W IPOU3BOAUTH PacyeThl IO
XUMHYECKHM (HOpMyJIaM U YPaBHEHUSIM,;

——BJIJICHUE MPABIJIAMH TEXHUKU O€30MaCHOCTH MPH UCTIONb30BAHUH XUMUYECKHUX BEILECTB;

——c(hOpMHPOBAaHHOCTh COOCTBEHHOHW TMO3WLUH MO OTHOUIEHWIO K XHMHYECKOH HWH(popManuy,
MOJTy4a€MOU U3 PA3HBIX UCTOYHHUKOB.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOU JUCHUILTAHBI

2.1 O0bem yueOHOM AMCUHMIIMHBI U BUABI Y4eOHOI padoTbl

Bun yueOHoii padoThI Obvem uacos
Oo6s13aTesbHAs yueOHas HATPY3KA (BCero) 114
Oobs13aTe/IbHASI AYTUTOPHAS YUeOHAasi HATPY3Ka (Bcero) 114
B TOM YHCJIE!
TEOPETUUECKUE 3aHATUSA 58
71a00paTOPHBIE 3AHSITHS
NPAKTHYECKUE 3aHATHS 50
KOHTPOJIbHBIE PAOOTHI
WHIMBUAYAJIBHBIA IPOEKT (ec/ii npeoycmMompeno)
KoncyabTanuu 6

IIpomesxyTounas arrectanus B popme TudepeHINPOBAHHOTO 3a4eTa




2.2 TemaTuyeckuil NUIaH U cofepKaHUe YUeOHOH IMCUHUIIMHBI XUMUS

HaumenoBanme Coaep:kaHue yueOHOTr0 MaTepHaJa, JadopaTopHbie H MPAKTHYECKHE PA0OTHI, CAMOCTOSTEILHASA Ob6bem
pa3aesioB H TeM padoTa 00y4arImuxcsi, KypcoBasi padora (mpoekr) 4acoB
1 2 3
Pa3gen 1. O6mas 1 HeopraHuyeckasi XuMHsl
Tema 1.1. Coodepircanue yuebnozo mamepuaia
OcHoBHBIE [IpencraBnenus o crpoeHny BelecTsa. BaneHTHOCTh. XuMuueckue GopMyJibl. 3aKOH ITOCTOSTHCTBA 2
XUMHYECKHe NOHATHA | cocTaBa. OTHOCUTENbHAS U MOJeKyJisipHast Macca. Konndectso Bemectsa. Monb. MossipHas Macca.
U 3aKOHBI XUMHH Pacuersl mo xumuuecknM GopmMysiamM. 3aKOH COXPaHEHHsI MacChl BELIECTBA NIPU XUMUYECKUX PEAKIUSIX.
Pacuersl mo xumuuecknm popmysam. Coctas, Ha3BaHUS U XapaKTEPHbIE CBOHCTBA OKCUIOB, OCHOBHBIX
KHCJIOT U COJIEH.
Ilpakmuueckas padboma Nel. PacueTsl Mo XUMHYECKUM ypaBHEHHsIM. Pernenue 3amad. 2
Ilpaxmuueckasn paboma No2.
CocraBnenue ypaBHeHuUl: I'eHeTndeckas cBsi3b MeX/1y KJjacCaMy HEOPraHUYECKHUX COEMHEHUN.
2
Tema 1.2. Coodepoicanue yuednozo mamepuaia
Hepuoauuecxkuii Ilepuoanueckuii 3akon J|.M.Menneneesa, nepuonuueckass cucrema. Crtpoenme aroma. Omucanue 2
3aKO0H U XapaKTEePHbIX CBOMCTB 3JIEMEHTA U €r0 COEANHEHUHN UCXO/S U3 MOJIOKEHUsI €r0 B IEPUOANUECKON CUCTEME.
nepHOAHYECKAs Pacnipenenenne 3JeKTPOHOB MO SHEPTETUYECKUM YPOBHSM U NOAYpPOBHSIM. COCTaBIEHHE 3JIEKTPOHHBIX
CHCTEMA XHMHYECKOro | ¢popMys U rpaduecKux CXeM CTPOSHHs 3JIEKTPOHHBIX CJIOEB aToMOB. Hay4dHbIi U rpaskaaHCKHil TOABUT
3JIEMEHTA J N Menneneesa.
JA.N.Menneneesa. Ilpaxmuueckasn paboma No3. 2
CocTaByieHHE SJIEKTPOHHBIX (hOPMYJT ATOMOB XUMHUYECKHX DJIEMEHTOB
Tema 1.3 Coodepoicanue yuednozo mamepuaa
XuMHYecKas CBsi3b | YCoBUs 00pa30BaHUs XUMHYECKOW CBs3M. MIOHHAs!, MOJIsIpHAsl U HEMOJIsIpHAST KOBAJICHTHBIE CBSI3H. 3apsia 2

HOHOB, NMOHATHEC CTCIICHHW OKHCJICHU. KpI/ICTaJ'IJ'II/ILIeCKI/Ie PEHIECTKHU C pPas3juvdHbIM THUIIOM XUMHUYECKOU

CBJI3H.

Tema 1.4.

Coodepoicanue yuebnozo mamepuaia




DNIeKTPOIHTHYECKAS

DJEKTPOJUTHI U HEJIEKTPOJIUTHI. DJIEKTPOJUTHUECKAs] TUCCOLIMALINS BELIECTB C MOJISIPHON KOBAJIGHTHOMN U

AHUCCOLHALHS MOHHOM CBsA3b10. CTeTeHb 3IeKTpoNuTHYeCKON aucconnanni. CribHbIE U ciadble 3IeKTponuThl. Peakunn
HMOHHOTO OOMEHa. YCIIOBHs NMPOTEKAHUs PEaKUUd HOHHOTO OOMEHa 1O KOHIA. XHMMHYECKHE CBOHCTBA
KUCJIOT, OCHOBAHHUH, COJell B CBeTe MPEeACTaBICHUH OO0 SIEKTPONUTUYECKOW AMCCOLMALIMM U
OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX Npoueccax. [ maponus conei.
Onextponus. CocrasBneHue cxeM anekTponusa. Konuenrpamus pactsopoB. Psan HanpsbxkeHuil. [lpoueccer,
MPOTEKAOLIME HA KATOAE U aHOAe. PacTBOPBI ¢ ONpEeAEIeHHON MacCOBOM 10JIel paCTBOPEHHOIO BEILECTBA.
Ilpaxmuueckan paboma No4 Cocrasnenue ypasaenuiit OBP
Ilpaxmuueckas paboma No5 OOMeHHbIE PEAKIINH B PACTBOPAX 3JIEKTPOJIHTOB.

Tema 1.5. Cooepoicanue yuebnozo mamepuaia

XHUMHA METALI0B

Kpucrannuyeckue pemeTkn METAIOB, SJICKTPOXUMUYECKUH P HAMIPSDKEHU METAJUIOB,  BBINOJIHSTH
XUMHUYECKHUE OMBITHI, NOATBEP)KIAOIINE CBONCTBA M3YUYEHHBIX METAUVIOB U UX BAKHEHIIUX COEAUHEHUIL.
[TonoxeHne MeTaNIOB B MEPUOIMYECKON CUCTEME U OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHHUS MX aTOMOB.
dusnyueckue W XUMHUYECKHe CBOHCTBA MeTajuioB. Oxcuabsl u ['mapokcuabpl MeTajuioB. XUMHUYECKas U
SNICKTPOXUMHYECKAsT KOPPO3UsT METAIOB. 3amuTta OT Koppo3uu. OO0Imas XapakTepUCTHKa METaJlIOB
rnaBHbix noarpynm I-1II rpynn nmepuoauueckoil cuctembl XuMuueckux sjeMeHToB J[.M Menneneesa.
XapakTepUCTUKA MPOCTBIX BEINECTB M WX COCAWHEHWN: HATpUW, KanbLui, amomuHuil. IIpuponneble
COEIMHEHUS] METAJJIOB 1-i rpyIIibl MIaBHBIX MOATPYIII U UX NMPUMeHeHHe. MeTaiibl TOOOYHBIX MOATPY I
(xpoMm, wMapranen, skene30). CBOWCTBA XUMHUYECKHX OJIEMEHTOB. XapaKTePUCTHKA BaXKHEHIIUX
COEAMHEHUI XpOMa, Maprasia, skejne3a. Mx ydacTthe B OKHCIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIMSX.
Baxueiimue criiaBbl xkeie3a, YyTyH, CTallb.

Ilpaxmuueckas paboma No6. OKNCIUTETPHO-BOCCTAHOBUTEIbHBIE CBOHCTBA COSIMHEHUH XpoMa U
Maprasua.

Ilpaxmuueckas paboma Ne7 O3HaKOMIICHHE CO CBOWCTBAMU BRXKHEHIIINX CIIJIABOB JKeJie3a

Tema 1.6.
XHUMHA HEMETAJLIO0B

Coodepoicanue yuednozo mamepuaia

OOmue cenennst o Hemetayuax. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI MX aTOMOB. XapaKTepHCTUKA
COCIMHEHUN HEMETAJJIOB. OKCUIOB, 'MIPOKCHIOB, BOAOPOAHBIX coenuHeHHMU. Kucnopoa conepskamue
kucnotel. [loarpynna ramoreHos. CBOMCTBa U MpUMEHEHHE TaJIOTEHOB U UX coenuHeHuil. PacnosHaBaHue
rajoreHos. Iloarpynna kucnopona. AJIOTPONUsT KUCIOPOAA U cepbl. XapaKTEepUCTHKA 3JIEMEHTOB U UX
COeMHEHUI MOATPy NIl kucaopoaa. OKCUIbI Cepbl.




Ilpakmuueckas paboma No8. Tlonyuenue okcuna yrnepona(IV). CroiicTa kapOOHATOB. 2
Ilpaxmuueckas paboma Ne9. I'enerndeckas CBsi3b HEOPraHMUYECKUX COSAMHEHUN. Perenue 3amaq. 2
Pa3zpen 2. Opranuueckasi Xumusi
Tema 2.1. Cooepircanue yuebnozo mamepuaia
Beenenue. OcnoBubie | Beenenune. Teopus xummdeckoro crpoenusi A.M.Bytieposa. Ee ocHOBHbIe mosioxkeHusi. 3aBUCUMOCTb 2
MOJIOZKEHHSI TEOPHH | CBONCTB OPraHWYeCKUX BELIECTB OT XUMHUYECKOIO CTPOEHHs, MOHATHE yrieBonopoaoB. CTpyKTypHble
XUMHYeCKOro dopmynel. M3omepus. OcoOEHHOCT 3IEKTPOHHOTO CTPOCHHUS aTroma yriaepona. [IpuunHsl MHOrooOpasus
CTPOeHHS OpraHudeckux coequHeHni. Kimaccudukanmst opraHn4eckux COeqnHEHHH.
A.M.Bytaeposa.
Tema 2.2. Coodepircanue yuebnozo mamepuaia
IIpenenbHbie IIpenensHble yraeBomoponsl, oOmas (opMmysia coCTaBa, TOMOJOTMYECKas pPa3HOCTb, XHMHUYECKOE 2
YIJIeBOA0POAbI cTpoenne. KopanenTHele cBA3M B Monekynax, P rubpumusanun. [ToHATHE yrieBOIOPOIHOTO PagHKAana.
Hsomepus yrinepogHoro ckenera. CucremaTuueckas HOMEHKJIAaTypa. XUMHUYECKHE CBOMCTBAa. IOpEHHE,
raJloreHupOBaHNe, TEPMUUECKOE Pa3JIOKeHHE, NEeTHAPUPOBaHNE, OKHCIEHUE, n3oMepusanus. MexaHusm
peakimu 3ameuterns. CuHTe3 yriaeBogoponos (peakums Bropua). IlpakTudeckoe 3HaU€HHE NPEAEITbHBIX
YTJIEBOAOPOIAOB M HMX TaJOr€HONPOM3BOAHBIX. OmpeneneHne MOJEKYJSIpHOH (opMysbl razoo0pa3HOro
yIJIEBOIOPOA MO €ro IUNIOTHOCTU U MacCOBOM 10JI€ XUMUYECKHUX 3JIEMEHTOB WM 110 IPOAYKTaM CrOPaHMUsI.
MeTtaH, CBOWCTBA, MPUMEHEHUE.
Ipaknuueckasn paboma Nel0. CocraBieHre CTPYKTYPHBIX (POPMYJT ATKAHOB U U30MEPOB AJIKAHOB. 4
Ilpaxmuueckas paboma Nel 1. Onpenenerne yriepoaa, BOJOPOJA B OPTaHUIECKIX COSIMHEHUSIX 2
Ipakmuueckan paboma Nel 2. Pemenuve 3a1a4 Ha HAXOKIASCHUE MOJIEKYJISIPHON (DOPMYJTBI OPTAaHUIECKOTO 2
COEJIMHEHUSI.
Tema 2.3. Coaep:kaHue y4e0HOro MmarepuaJa
HenpeaenbHbie Anxensl. Obmas ¢popMyna ankeHoB. DTieH. Ero cTpykTypHas gopmyna. DIeKTpOHHOE CTpoeHue. Bumbl 6
YIJIeBOA0POAbI cBsi3u U sp " rubpuamszauus atoMoB yriepoma. ['omomornmdeckmii psig 3tuiaeHoB. CucremaTudeckas

HOMeHKJaTypa. [lonydyeHne ankeHoB. XMMHYECKHE CBOMCTBA aJKEHOB: PEAKLHSI HOHHOTO MPUCOSTUHEHUS
(B3auMONENiCTBUE C TajlOT€HaMH, TaJOr€HOBOAOPOJIAMH, BOAOPOAOM, Bojoii). OOBsICHEHHWE NpaBUiia
MapKOBHHKOBA C MO3UIMHA 3JEKTPOHHOTO CTPOEHHUS pearupyromux BemecTB. OKHCICHHE alKeHOB
nepmaHranatoM kamus. I'openue. llommmepusauus. Ilomstus: MoOHOMEp, NOJUMEp, CTENEHb
nojuMepu3anun. CBoicTBa monuyTHIIeHa. [ [pruMeHeHne STHIIEHOBBIX YTIIE€BOAOPOIOB.

10




JleHOBBIE yIIIEBONOPONbI (YIJIEBONOPOAbI C IBYMsI IBOHHBIMH CBsi3siMH). [IOHSTHE O JHMEHOBBIX
yTIeBOAOPOAax;, Ux obmas gopmya; cucreMaTHyecKass HOMEHKJIATypa, BUAbl n3oMepun. ConpspkeHue
CUCTeMBbl C OTKpBITOH Lenbio (Ha mpumepe Oyrtamuena 1,3). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS
yIJIEBOIOPOIOB C COMPSIKEHHBIMU JBOWHBIMM CBSI3SIMH. XHMHYECKHE CBOMCTBAa JUEHOB B CPaBHEHUM C
ankeHamu. CKJIOHHOCTb JUEHOB K peakLuu npucoeanHeHus no mectry 1,4. OxucieHue nepMaHraHaTOM
kamusi. [lonmumepusanust Oytaanena 1,3 w usonponeHa. [IpupomgHblii MU CHHTETUYECKHI KaydyKH, HX
npuMeHeHue. AJKUHBI. ALIETUJIEH.

Ilpakmuueckas padoma Nol3. TlonyyeHne 5TUICHA, ALETHIIEHA U M3YYEHHUE UX CBOWCTB.

Tema 2.4.
ApomaTtuueckue Y.B.

Coodeporcanue yuebnozo mamepuaia

Benzon. CrpykrypHas ¢opmyia. Tunm ruOpuausanuu aTOMOB yriepona B OeH30JbHOMKOJbIE (Sp
rudpunuzarmu). [loHaTre 00 3MEKTPOHHOM CTPOCHUU OEH30J1a KaK COMPSKEHHOW CHUCTeMBI ¢ 3aMKHYTOH
LETBIO. [IpupongHble WCTOYHMKH U CHHTETUYECKHE CIIOCOOBI TOJNYUEHHUS apOMAaTHYECKUX
yIJIEBONOPOAOB. B3auMOCBsI3b TpeAeNbHBIX, HEMPENeIbHbIX W apPOMATHYECKUX YTJIEBOIOPOIOB.
Qusnyeckue U XUMHYECKHE CBOWCTBAa OeH3ojia. XapakTepHble pPEeaKUHd HMOHHOTO 3aMEIICHHS
(bpommpoBanue, HuUTpoBaHue). YcioBusi ux nposeaeHus. (OCOOEHHOCTb TIPOTEKAHUS peakiuit
NpUCOeANHEeHUss Boaopoda u xJyiopa. OTHOIIEHWEe OeH30Jla M ero TOMOJIOra TOJNyoja K OKUCICHHIO
nepMmanraHatoM kajus. I'openne Oensona. Ctpoenue, cpoiicTsa cruposa. [lomumepusarius ctupoda.

Tema 2.5.
Cnuptbl. ®eHoJbl.

Cooepircanue yuebnozo mamepuaia

Crouptel.  CrpoeHue TpefenbHbIX OJHOATOMHBIX CcHUpTOB. MyHKIUOHalNbHAas TIpyMna CHUPTOB
(ruppokcorpyIma), ee 3JIeKTPOHHOe CTpoeHue. ['omonorndeckuii psg cnuptos. CTPYKTYypHAsS H30MeEpUs
(M30oMepusi  yTIEPONHOrO CKeJeTa M IOJIOKEHHEe (PYHKUMOHAJIBHON rpymnmel). PaunonanmeHas u
cucreMaTndeckasi HOMeHKIaTypa. OCHOBHbBIE CHOCOOBI MOJYYEHHs CIUPTOB. THAPATALUS AaJIKEHOB,
B3aUMOJIECHCTBUE TaJOT€HONPOU3BOAHBIX YIJIEBOAOPOAOB CO WIENOYBbI, BOCCTAHOBJIEHUE aJIbACTHOB.
@usnyeckue CBONCTBA CIUPTOB. XMMHUUYECKHUE CBOMCTBA CIUPTOB. MeTtaHous u 3taHon. X npumeHeHne u
NPOMBIIIJICHHBI CHHTE3. SJOBHTOCTh CIHMPTOB, TIyOUTENbHOE [EHCTBHE HAa OpPraHHU3M YeJOBEKa.
I'eneTrnyeckass CBsi3b MEXAy YyIVIEBOAOPOAAMH W CHUPTaMU. MHOrOaTOMHBIE CHHUPTBHI, X CTPOCHHE.
OcobeHHOCTH CBOWCTB MHOTOATOMHBIX CIIPTOB.

Ipaxknmuueckan paboma Nel4. VIzyueHnue CBOWCTB OTHOATOMHBIX CITUPTOB.

[\®)

Ilpakmuueckas paboma Noel5 MuoroaToMHble ciupThl. PEHOI.

Tema 2.6.
Adabaeruabl. KeToHsl.

Cooepircanue yuebnozo mamepuaia

Onpenenenne kjacca anpaerunoB. UWx  ¢yHkumonanpHast rpynma.  OOmas  ¢opmyna,
TOMOJIOTHYECKUH pAaa M CTPYKTYypHasaA H30OMCpUA aJIbACTHIOB. PaLII/IOHaJ'IbHaﬂ U CUCTEMATHUYCCKasAa
HOMeHKJaTypa. [lojydeHne W CBOWCTBA aNbIErdWa0B. Peakiyi HMOHHOIO MPUCOEAMHEHUS IO
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KapOOHUJIBHOM rpyTmime (B3aUMONEHCTBUE ¢ BOAOPOIOM, BOJOM, CIIUPTOM, aMMHUAYHBIM PACTBOPOM OKCHIIA
cepebpa). Peakiimy OKHMCIIEHMs ajbACTMOHON TIPYyIIbl - B3auMoneicTBue ¢ okcumom cepedpa (I) u
rugpokcunoM Menu (II) -kauecTBeHHbIE peaklMM Ha ajbAeruibl. Peakuuu 3aMelneHus BOAOPOAa B
yriesoaopoaHoM panukaie. Qopmanbaerug. llomumepuzaumsi.  Ilonstue o kmacce keToHOB. MX
dbyHkumoHanpHass rpynma. CXOICTBO W pasidyie B CBOWCTBAX albJETHIOB W KETOHOB. AIIETOH.
IIpumeHeHre KapOOHUJIBHBIX COeMUHEHMH. TOKCHYHOCTb AEHCTBUS ajbIEerdAOB M KETOHOB Ha >KHUBBIE
OpraHu3MBbl.

Ilpaxmuueckas paboma Nel 6. IlonyyeHne yKCyCHOTO albIeTH/A, U3YYEHUE CBOMCTB aIbJIeTUIOB.

Tema 2.7.
Kap6oHoBbIe KHCI0THI

Cooepoicanue yuednozo mamepuaia

Omnpenenenne kinacca KapOOHOBBIX KucCioT. Mx (yHKIMOHanbHAs rpymnma. OJIEKTPOHHOE CTPOSHHE
KapOOKCHJIBHOH TPyHIbl M YIJIEBOAOPOAHOro pagukana. OOmas (opmyiaa M TOMOJOTHUECKHH P
NPEAENbHBIX OXHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Buabl CTPYKTYpHOH H3OMEpPUH. JMITUPUYECKHE
Ha3BaHUs KapOOHOBBIX KucioT. Cucremarnueckast HoMeHkiarypa. [lonyuenune u gusnueckue cBoiicTsa
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOHCTBA KApOOHOBBIX KHCJIOT. Peakuuu ¢ ydyacTHeM T'MAPOKCHIIA
KapOOKCHIIbHOW Trpynmbl (B3aUMOIEHCTBUE CO CIUPTAMHU) - TMOJY4YeHHE CIOXHBIX 3(upos. Peaximn
3aMeIleHnss BOAOPOZAa B YIVIEBOAOPOXHOM pajaukane (rajJoreHupoBaHHe) KapOOHOBBIX KHCIIOT.
Bakneiimue npencraButenan KapOOHOBBIX KUCIIOT: MypPaBbUHAS, YKCYCHAs!, TAIbMUTUHOBAsS, CTEAPHHOBAS,
akpwioBasi, onenHoBas. (OCOOEHHOCTb XWMHYECKHX CBOWCTB MYyPaBbUHOW KHCJIOTBI, PEAKIHS
«cepedpsTHOrO 3epKaiay»

Ipaxknmuueckan paboma Nel 7. KapOoHOBBIE KHUCJIOTBI, OJY4YEHHE, XUMUYECKHIE CBOHCTBA

Ilpakmuueckas paboma Nol8. Tlpespaienne opranndeckux setects. CocTaBiIeHHe CXeM

NSRS

Ipaknmuueckasn paboma Nel9 Penienne pacueTHbIX 33124

Tema 2.8.
Caoxublie 3¢upbl.
Kupsl.

Coodepoicanue yuebnozo mamepuaia

JKUPOB; UX OKHCIIEHUE, THAPUPOBAHHE KUAKUX KUPOB. CTpoeHue CIOKHBIX 3Gupos (odmas popmya).
Peakuun stepuduxannu. O6patuMocts peakiyn stepudukanny. KUCIoTHBIN U MENTOYHONH THAPOIIN3
CJIOXKHBIX 3(upoB. MIX nmpuMeHeHne B HAPOAHOM XO3sIIICTBE, poJib B mpupoze. JKupbl 1 uX CBOWCTBA.
Bricine kapOOHOBBIE KUCIIOTHI, BXOASIINE B COCTAB MPUPOIHBIX JKUPOB (TTAIbMUTHHOBAS, OJICTHOBAS,
creapuHOBast). PU3NUECKHE U XUMUYECKHIE CBOWCTBA JKUPOB: TUAPOIU3 )KUPOB;, UX OKUCICHHE;
TUAPUPOBAHUE KUAKUX SKUPOB.

IHpaxkmuueckan paboma Ne20 Ousndeckne U XUMHYECKHUE CBOMCTBA JKUPOB: THAPOJIU3

Tema 2.9.

Cooepoicanue yuednozo mamepuaa
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YraeBoanbl

ITonsitne n knaccudukanms yrieogoB. Monocaxapuasl. Ilonsatue o gorocunrese. CTpoeHNE TIIIOKO3BI
KaK MHOTOaTOMHOTO ajbJerunfocnupra. Buasl nzomerpun MoHocaxapunos. M3o0paxenue dhopmyner D-
TIIFOKO3bl. XMMHUYECKHE CBOMCTBA IIFOKO3bI, 00YCIIOBIEHHBIE HATMYUEM aJIbJIETUIHON TPYIIIbI: OKUCIEHUE
okcunoMm cepebpa (I) wmm rugpokcunom menu (II). Croiicta, 00yCOBJICHHBIE HAIUYHEM B MOJIEKYJIE
CIHMPTOBBIX THAPOKCHIIOB (PEaKiisi HA MHOTOATOMHBIE CITUPTHI). Buabl OpoKeHHs MIFOKO3bI (CIIUPTOBOE U
MOJIOUHOKHCJIOE). 3HAu€HUE TIJIFOKO3bl U €€ NPOM3BOAHBIX Ul 4YeJoBeKa. HaxoskneHue TIOKO3bl B
npupone. Ilonstue o ButamuHe «C» (ackopOuHOBasi kmuciora). PpykTo3a - CTPYKTYpHBIA H30OMEp
rmoko3bl. CTpoeHue u cBoicTBa (pyKTO3bl. Jlucaxapuabl (MajbTO3a U Caxapo3a), X COCTaB, CTPOEHHE,
coiictBa. Peakimst ¢ ruapokcunom menu (II), runponms. ITlommcaxapunel. Kpaxman. Coctas, crpoeHue.
XuMudecKkrue CBOWMCTBA. peakius ¢ woaom, ruaponus. lIpeepaineHne kpaxmana MHUIKM B OpPraHU3ME.
I'mukoren. Llemmonosza. CocrtaB, CTpoeHHe, CBOWCTBA. A3OTHOKHCIBIE W YKCYCHOKHCHbBIE 3(PHUPBI
LeJUTH0J103bL. X TpuMeHeHue.

Ilpaxmuueckas paboma odyuarowuxca No2] Xumuueckue CBOCTBa yriieBooB [ eHeTHdecKast CBS3b
MEXKAY OPTraHMYECKUMH COCTUHEHUSIMU.

Ilpakmuueckas paboma No22 PenieHre pacueTHbBIX 3a1a4

Tema 2.10.
A3oTcoaep:Ramue
OpraHuvyecKue
COeHHEHUS

Cooeprrcanue yuebnozo mamepuaia

Amunbl. Knaccudukarmsa. M3omepust U HOMEHKJIATypa aMHHOB. OcHOBHbIE CBOMCTBa aMMHOB.
BzauMmonetictBue wx ¢ Bomod uW  kuciotamu. (CpaBHeHHE OCHOBHBIX CBOWCTB MeETHJIAMHHA |
IUMeTUJIaMUHaA. ApoMatudeckue aMuHbl. AHWINH. Ero crpoenne. @usnyueckne U XUMHYECKHE CBOMCTBA
MEPBUYHBIX APOMATUYECKMX aMHMHOB Ha Tmpumepe aHminHa. (CpaBHEHHE OCHOBHBIX CBOWCTB
annpaTHUECKUX U apOMATHYECKHX aMUHOB. JHaUEHHE aHWJIMHA B OPTraHUYECKOM cHHTe3e. [Ipon3BoacTBO
KpacHUTeJIeH, B3PbIBYATBIX BEIIECTB, JIEKAPCTBEHHBIX ITPENapaToB. Ionsitue 00 amuHOKHMCIOTAX. L-
Amunokuciorel. Ux 3Hauenue B npupone. Hassanue amuHokucior. Bunel usomepun. dusudeckue u
XUMHYECKHUE CBOHCTBA aMUHOKHUCIOT. lloHsATHE O OwumonspHOM HOHE, aM(POTEPHOCTP AMHHOKUCIOT
B3aMMOEICTBIE C KUCIOTAMHU U CO IesouamMu 4 oOpa3oBaHue MENTHIOB.

benkn kak Owmomomumeprsl amMuUHOKUCIOT. IlpencraBneHne 00 aMHUHOKHCIOTAax, BXOISIIMX B COCTaB
npuponsbix Oenkos. [lomunentugHast Teopusi crpoeHust OenkoB. CTpoeHHe NMEeNTUAHON TIPYNITUPOBKH.
YcaoBus npoeenenus ruapoan3a Oenkos. buonorunyeckue ¢pyHkiuu 6enkoB. Depmentsl. Crerudp MIHOCTD
ux nefictsus. Mcnonb3oBaHue (pepMEHTOB B PAa3JIMYHBIX OTPACISIX HAPOAHOro xossiicTea. llpumMeHenue
(bepMeHTOB a1t IeueHus Ooye3Hel.

IHpakmuueckan paboma Ne23. Duznyueckne U XUMUYECKUE CBOWCTBA AMUHOKHUCIIOT M OEJIKOB.

Tema 2.11.

Cooepoicanue yuednozo mamepuaia (64)
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Hoaumepsl.
Cunre3
BbICOKOMOJIEKYJISIPHbI
X BellecTB

OcHOBHbIE METO/Bl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COEJUHEHUN - peakuuu MOoJUMepu3auuu u
nojukoHaeHcaruu. Ilmactmaccel n kayuyku. CuUHTeTHYECKHE BOJIOKHA;, mnonauddupHele (JaBcaH) U
nojuaMuaHble (KarmpoH). Ponk XuMuM B CO3MaHMH HOBBIX MAaTE€pPHAJNIOB, MPAKTHUECKOE HCIOJIb30BAHUE
NOJIMMEPOB W BO3HMKHOBEHHE 3KOJIOTHUECKOH MpoOieMbl BTOPHUYHONW TmepepaboTKH MOJIMMEPHBIX
NpoORyKTOB.  bynymee  momumepHbIX — MarepuanoB.  HeoOXomumMoCTh  CO3[aHHUSL  MOJUMEPOB,
PacnoJIarallXcsi B €CTECTBEHHBIX YCIOBUSIX U HE 3arPA3HAIOIINX OKPYIKAIOIIYIO CPEay.

Ilpaxmuueckas paboma No24. Cpoticta yrieBonoponoB. CBONWCTBA TEPMOIUIACTHYHBIX ITOJIMMEPOB. 2
KoncynabTanun 6
Bcezo: 114
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3. YYEBHO-METOIHYECKOE I MATEPHAJIBHO-TEXHHYECKOE
OBECHHEYEHHUE IMTPOTPAMMBI YYEBHOU JUCHHUIIJINHBI «XUMMUA»

OcBoenne mnporpaMmbl y4eOHOH MHCHUIUIMHBI «XHUMHS» MPENroyiaraeT Haluuue B
npodecCHOHANBbHOM  00pa3oBaTeNIbHON — OpraHu3alud, peaju3yrolneldl  o0pa30oBaTeNbHYIO
nporpamMMmy cpemnHero oOmiero oOpasoBanusi B mpenenax ocoeHust OITOII CIIO Ha Gase
OCHOBHOTO 001mero oopa3zoBanmst, KaOMHETa XUMHH C JJabopaTtopueil u 1a00paHTCKOH KOMHATOH,
B KOTOPOM HMEETCS BO3MOJKHOCTb OOecrneuuTh CBOOOAHBIM noctynm B MHTEpHET BO Bpems
y4eOHOr0 3aHITHA U B IEPHOA BHEYUEOHOH AeSITeIbHOCTH 00YYarOIIUXCS.

[Tomemenne kabWHETAa [OJDKHO YOOBIETBOPSTH TpeOoBanusM CaHUTaAPHO-3MMUIEMHO
norndeckux mnpasui u HopMmatueoB (CanlluH 2.4.2 Ne 178-02) u OBITh OCHAINEHO THUIOBBIM
00OpyIOBaHHEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHHUSAX, B TOM YHCIIE CIELUATN3NPOBAHHON
y4eOHOH MeOenbro M cpencTBaMu OOy4YEHHsI, JOCTAaTOYHBIMU JJISl BBINOJHEHUs TPEOOBaHUH K
YPOBHIO OATOTOBKH 00y YarOIIIXCs .

B kabunere nomkHO OBITH MyJNbTUMENAHIHOE OOOpPYMOBaHUE, MOCPEACTBOM KOTOPOTO
YYaCTHUKH O0pPa30BaTEIHbHOrO MPOIEcCca MOTYT MPOCMATPHUBATh BU3YAJbHYI WH(OPMALIUIO TIO
XUMHH, CO30aBaTh MPE3CHTAIUNU, BUACOMATCPpUAJIbI U T.II.

B coctaB y4eOHO-METOAMUYECKOr0 M MaTepHAIbHO-TEXHUYECKOrO OCHALIeHHs KaOuHeTa
XUMUU BXOISIT:
y4eOHBIE CTOJIBI
pabouee MeCTO IpenoaaBaTest
HaTypajbHble OOBEKTHI, MOAEIH, MPUOOPHI M HAOOPH! IS TIOCTAHOBKU JEMOHCTPALMOHHOTO U
YYEHUYECKOTO HKCIIEPUMEHTA,;
PEaKTUBBL,
OCHOBHasI U IONIOJHUTENbHAS yueOHast TuTeparypa
nporpaMma y4eOHON AUCIUTUTHHBI
NIEYaTHBIE M 3KPAHHO-3BYKOBBIE CPEICTBA OOYUECHHS
3a/IaHus A1 BHEAY TUTOPHON CaMOCTOSTENLHOM padoThI
UHCTPYKLIUH T10 MPAKTHYECKUM padoTam

B 6ubnuoreunsiii poHn BXOmAT yueOHHMKH M ydeOHO-Meroamueckue KomruiekTsl (YMK),
PEeKOMEHNIOBaHHbIE  FJIM  JOINYIIEHHbIE JJII  HWCIOJb30BaHUS B  NPO(PEeCcCHOHATBHBIX
00pa3oBaTEeNIbHBIX OPraHMU3ALMUAX, PEATH3YIOMNX 00pa30BATENbHYIO IPOrpaMMy CPEIHEro
obmero obOpasoBanuss B mpenenax ocoeHuss OIIOIT CITO Ha ©Oase OCHOBHOro oOmIero
oOpazoBaHwsl.

bubnuoreunsiii poHA MOKET OBITH AOMOJHEH XUMUYECKOW SHIUKIIONEIUEH, CIIPABOYHUKAMH,
KHUTAMU JJI1 YTEHUSI IO XUMUH.

B nporiecce ocBOeHHs] MPOrpaMMbl y4YeOHON MUCIUIUTHHBI « XUMHsD CTYIEHTbI IOJIKHBI
HUMETb BO3MOXKHOCTD JOCTYIIA K 3JIEKTPOHHBIM y4eOHBIM MaTepHaiaM 1Mo XUMHH, UMEIOIIUMCS B
CcBOOOMHOM [focTyrne B ceru HHTepHET (SNIEKTPOHHBIM KHHUTAM, MPAKTHKYMaM, TECTaM,
matepuaiam EI'D u ap.).
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3. Xpyulesa, /.B. O6uias n HeopraHnyeckas xmmuns: YuebHuk / M.B. Xpyluiesa, B.W.

L epbakos, A.C. JleBaHoBa. - CI6.: JlaHb I, 2016. - 496 c.

MHTepHeT-pecypcebl:

1 ViHdopmMaunoHHbIn nopTan [SneKTpoHHbIN pecypc] - Pexxum goctyna: http://www.xumuk.ru
(mata obpauweHna: 15.08.2022)

2. Poccuiickas rocyfapctBeHHas 616mMoTeka [SneKTpoHHbIW pecypc] - Pexum

poctyna: www.rsl.ru (gata obpawerns 15.08.2022)

3. lHhopmaLMoHHO-CNPaBoYHbI NopTan [SNeKTPOHHbIW pecypc] - Pexum

poctyna: www.librari.ru (gata obpaweHmsa 15.08.2022)

3.3. OpraHusayma obpasoBaTesibHOro npotecca

O6yueHVe y4ebHON AMCLUNANHBI OCYLLECTBNAETCA NS FPYNMbl CTYLEHTOB, 00yyaloLwmxcs
Ha 6a3e OCHOBHOro o6uero obpasosaHus (9 KNaccoB) Ha NMepBOM-BTOPOM Kypce.

Peanusauunsa tem 2.5, 2.7, 2.9, 2.10 BO3MOXHa C NPUMEHEHNEM 3/IEKTPOHHOTO 00yYeHus,
AVNCTaHUMOHHbIX 06pa3oBaTelbHbIX TEXHONOTWIA, B 06Lem 06beme 15 yacos.

Neo Ha3saHue Copep>xaHue y4ebHOro matepuana, npaktunyeckue pabotol  Konnuectso
TEMbI, pasgena yacos
1 Tema 2.5. Cnuptbl. CTpoeHune npefefibHbiX 04H0aTOMHbIX CMNPTOB. 4
CnnpTel. ®PyHKUMOHaNbHaa rpynna cnupTos (ruapokcorpynna), ee
deHonbI. 3N1eKTPOHHOE CTPOeHne. FoMoNornyeckuii pag cnupTos.

CTpyKTypHasa nsomepus (M30Mepus yriepogHoro ckenera u
NonoXKeHne PYHKLMOHaNIBHON rpynnbl). PaunoHanbHas 1
cucTemaTuyeckas HomeHknatypa. OCHOBHble CNOCO6bI
MONYyYeHUs CAMPTOB: rnapaTaLmns ankeHoB, B3auUMOLeNCTBYE
ranoreHonpon3BOAHbLIX Yr1eBoA40POA0B CO LLEe/0YbIO;
BOCCTaHOBNEHMWE anbiernios. Pusmyeckue cBoncTBa
CNUPTOB. XMMUYECKME CBONCTBA CNUPTOB. MeTaHoN K
3TaHoN. VIX NpUMeHeHe N NPOMbILL/IEHHbIA CUHTES.
A[0BUTOCTb CNMPTOB, NYOUTENbHOE feiiCTBUE HA OpraHU3Mm
yenoseka. (eHeTMYecKas CBA3b MEXAY YrnesoopogaMu
cnuptamMmu. MHOroaToMHble CNUPTbI, UX CTPOEHMeE.
OC06eHHOCTUN CBOWCTB MHOTOATOMHbIX CMIUPTOB.

2 Tema 2.7. OnpegenexHne Knacca KapbOoHOBbIX KUCIOT. x 3
KapboHoBble  (PYHKLMOHa/bHAA rpynna. ONeKTPoHHOe CTpOeHune
KUCMOTbI Kapb60OKCWIbHOW Tpynnbl W YrneBojoOPOAHOr0 pagukana.

O6wan ¢opmyna M TroOMONOrMYECKUI psAf NpefenbHbIX
O4HOOCHOBHbIX KapbOHOBbIX KWCMOT. BuAbl CTPYKTYpHO
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U30MEPHUH. DMITUPUYECKHE HA3BaHUS KapOOHOBBIX KHCIOT.
Cucremariueckas HOMEHKJIATypa. [Tonyuenue u
¢dusnveckne cBOWCTBA KapOOHOBBIX KUCJIOT. XHUMHUYECKHE
CBOWCTBA KapOOHOBBIX KHCIIOT. Peakunn ¢ yuactuem
THIPOKCHIA KapOOKCHIIBHON TIpymmbl (B3aUMOIEHCTBHE CO
CruUpTaMu) - TOJy4YeHHe CIOKHBIX d(pupoB. Peakuuu
3aMelIeHHsT BOAOPOAAa B  YIJIEBOJOPOAHOM  pajauKale
(rajorennpoBaHue) KapOOHOBBIX KHUCJIOT. BakHeimue
NpeAcTaBuTesid  KapOOHOBBIX  KHUCJIOT:  MypaBbHHas,
YKCYCHas, TAJbMHUTHHOBAs, CTEAPUHOBAs, aKPUJIOBAs,
OJIEMTHOBASI. OcobeHHoCTh XUMHYECKUX CBOWCTB
MYPaBbHHOH KHCJIOTHI, PEaKLus «cepeOpsIHOro 3epKaia»

Tema 2.9.
YraeBoanbl

ITonsiTne w xnaccuukanyst yriaeBogoB. MoOHOcaxapHubl.
ITonsitue o  ¢orocunrese. CTpoeHHME TIIFOKO3BI  Kak
MHOTOAQTOMHOI'O  ajbaerugocnupra. Bunbl  m3oMeTpuun
MoHocaxapunoB. HMzobOpakenue ¢opmyasl D- TIIIOKO3BL
XUMUYECKHUE  CBOWMCTBA  TJIKOKO3BI, 00y CIIOBJICHHBIE
HAJIMYMEM aJbJeTHIHON TPYIIBL OKHCICHHE OKCHAOM
cepebpa (I) wmmu ruppokcugom wmemm (II). Caoiictsa,
OOyCJIOBJICHHbIE HAJIUYHEM B  MOJIEKYJIe CIIMPTOBBIX
THIPOKCHIIOB (peakiusi HA MHOTOATOMHbBIE CIHPTHI). Bumbl
OpOKeHHsI TJIOKO3bl (CITUPTOBOE M MOJIOYHOKHCIIOE).
3HaYeHHe TJIOKO3bl W €€ NPOM3BONHBIX IS YEJIOBEKA.
Haxoxnenmne rmoko3sl B npupoxe. IloHsTne o BUTAMUHE
«C» (ackopbunHoBasi kuciora). ®@pykTo3a - CTPYKTYPHBIHA
uzomep TMOKO3bl. CTpoeHMe © CBOHCTBA (PPYKTO3BL
Jucaxapunbl (MaabTO3a M caxapo3a), UX COCTaB, CTPOCHHE,
cBoiictBa. Peakumst ¢ ruapokcugom meau (II), rumponus.
IMonucaxapunel. Kpaxman. Cocras, crpoeHue. XuUMHUUYECKHE
CBONMCTBa: peakuus ¢ Homom, rugponus. llpespaineHue
Kpaxmana numu B opranusMme. lnukoreH. Llenmronosa.
Cocrag, CTPOEHHUE, CBOICTBA. A3ZOTHOKHCIBIE U
YKCYCHOKHCIIBIE 3¢pupr! 1esuntoso3sl. X npuMeHeHue.

Tema 2.10.
A3oTcoaepika
nue
OPraHNu4YecKH
€ COeTHHEHHS

Avunbl. Knaccudpukanumsa. M3omepus ¥ HOMEHKIATypa
amuHOB. (OCHOBHBIE CBOWCTBa aMUHOB. B3aumoneiictaue
ux ¢ BoAoi u kucnoramu. CpaBHEHHE OCHOBHBIX CBOMCTB
METHUJIAMHUHA U JUMETUJIAMHUHA. ApPOMAaTUYECKHE AMUHBI.
AnmnmuH. Ero crpoenne. ®dusmyeckne u XUMHUYECKUE
CBOICTBA MEPBUYHBIX aPOMATHUUYECKUX AMUHOB Ha IpUMEpe
anmnuHa. CpaBHEHUE OCHOBHBIX CBOMCTB annu(paTHUECKUX U
apOMaTUYECKUX  aMHUHOB. 3HaueHHWe  aHWJIMHA B
opraHu4yeckoM  cuHTese. IIpouM3BOACTBO  KpacuTeneH,
B3PBIBUATBIX  BELIECTB, JIEKAPCTBEHHBIX  MPEMapaToB.
ITonsitue 06 amuHOKkucioTax. L- AmmHOKHCIOTBL X
3HaueHWe B mnpupome. Hasanue amMuHOKUCAOT. Buabl
n3omepuu.  Dusznueckue W XUMHUYECKHE  CBOMCTBa
AMUHOKHUCJIOT. ITonsiTue 0 OUMOJISIPHOM HOHE,
aM(pOTepHOCTb AMHHOKHCIIOT B3aUMOJICHCTBUE ¢ KUCIIOTaMU
U co menouamu 4 odpa3oBaHUE MENTHIOB.

benxu xak 6uonomumeps! aMmuHOKUCHOT. IIpencrasnenue o6
AMHHOKHUCJIOTAX, BXOISAIIMX B COCTaB MPHPOIHBIX OEJKOB.
[onmunentuanas Tteopusi crpoeHus OenkoB.  CrtpoeHue
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MNENTUIHON FPYNIIUPOBKU. Y CIOBUS NPOBENEHUS THAPOIN3A
OenkoB. buonornyeckme ¢yHkuun OenkoB. DepMEHTHL
CreunpuyHocts ux Aeiicteus. Mcnonp3oBanue GpepMeHTOB
B Pa3JIMYHBIX OTPACISIX HAPOAHOro xo3saicTBa. IIpumMenenue
(bepMeHTOB Auist JteueHus: Oose3He .

Bcero 15

3.4 Kanposoe o0ecneueHue 00pa3oBaTeIbHOTO MpoLecca

TpeboBanus kK KBATU(pUKALIMH NENATOrMYECKIX KaAPOB: HAJHYUE BBICIIETO OOpa30BaHMUS.
[Tenarormueckue pabOTHHUKH, PUBJIEKAaEMbIE K pealii3aliii 00pa3oBaTENIbHON MPOrPaMMBl,
JOJDKHBI MOJyYaTh AOMOJHUTENBHOE PO eCCHOHATbHOE 00pa30BaHKe MO MPOTrpaMMam
MOBBIIIEHHS KBATU(UKALINH, B TOM YUCIIE B (POpME CTAKMPOBKH B OPraHU3ALMUAX, HATIPABICHHE
IESATEeIBbHOCTH KOTOPBIX COOTBETCTBYET 00ACTH PO eCCHOHANBHON AEATENbHOCTH He peske 1
pasa B 3 roia ¢ y4eTOM pacIIUpPeHUs CIIeKTPa MpopheCCHOHATBHBIX KOMIIETEHIIHH.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI

JMCHUTLINHBI

Pe3yabTaTbl 00yyeHHus
(ocBOEHHDbIE YMEHHSI, yCBOCHHbIE 3HAHHUS)

®DopMBbI U METOABI
KOHTPOJISI H OLIeHKH
pe3yJbTATOB 00y4eHUs

YMEHUA:
OOBACHATH: 3aBHCUMOCTb CBOHCTB XUMHYECKOTO 3JIEMEHTA U
00pa30BaHHBIX UM BEIIECTB OT MOJIOKEHHS B IEPUOTNIECKON
TalJHLIe; MPUPOAY U CIIOCOOBI 0Opa30BAHUS XUMUIECKOU CBSI3H,
PewaTte: xuMu4eckue 3anadu;, COCTaBJISITh XUMUYECKUE yPaBHEHUsI
peaxkumii,
IIpoBOIUTE pacueTsl IO XUMUYECKUM (POPMYyJIaM U YPABHEHUSIM
HasbiBaTe n3y4eHHBIE BEIECTBA 10 K TPUBUAIBHOW» U
MEXAyHapOIHOU HOMEHKIIATYpE,
BrIMOAHATE XUMHUYECKUI S3KCIIEPUMEHT: MO PACIIO3HABAHUIO
BAXXHEHMIINX HEOPraHUYECKUX U OPraHUYeCKUX BEILECTB;
OnpenensTs cTeneHb OKUCIEHUS HOHA XUMHMUYECKUX dJIEMEHTOB,
3apsf, TUI XUMHUYECKOH CBsI3U, TPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, XapaKTep B3aUMHOIO
BJIMSIHUS] aTOMOB B MOJIEKYJIax.
XapakTepuszoBars. s-,p-,d-,{-
3JIEMEHTBI 110 UX MOJIOKEHUIO B IEPUOUYECKON CUCTEME
J. . Menneneesa, CTpoeHue 1
CBOMCTBAa OCHOBHBIX KJIACCOB
OPraHUYEeCKUX COCTUHEHUHN
(YrIeBomoOpoaOB, CIIUPTOB,
aNbIETHUIOB, KAPOOHOBBIX KUCIOT
Ocy1ecTBIATh CAMOCTOSTENbHBIA OUCK XUMUYECKOH HH(OPMALIH
c
HCIIOJIb30BAHUEM PA3JINYHbBIX

HUCTOYHHKOB.
3HAHUA:

— Ponp xumuu B €CTCCTBO3HAHUU, €€ CBA3b C JPYTMMH HAyKaMu,

3HaY€HHUE B )KU3HU COBPEMEHHOI0 O0IIECTBa,

Baxnelmne XuMU4eCKUe MOHATHSL. BELIECTBO, XUMUYECKHUN
3JIEMEHT, aTOM, MOJIEKYJIa, Macca, UOH, PaAUKaJl, yIIepOAHbIA
CKeJIET, TOMOJIOTHs], ()yHKIIMOHAJIbHAS TPYTIA;

OcHOBHbIE 3aKOHBI XUMHUH: 3aKOH COXPAHEHUS] MacChl BEIECTB,
3akoH I'ecca, 3akoH ABoraapo;

OcHOBHbIE TEOPUH XUMHUU: CTPOCHHUE aTOMa, XUMHUYECKOH CBSI3H,
TEOpHUsl CTPOEHUSI OpraHuyecKux coennHenuil A,M. bytieposa
Knaccuukanus u HOMEHKJIATy pa HEOPTaHMUECKHUX U OPTaHUUECKUX
COeNUHEHMI,

IIpuponueie ncrounuky YB 1 cnocoOw! ux nepepadboTKy;
BemecTsa 1 MaTepuaibl IUPOKO UCIIONB3YEMBIE B IPAKTHUKE:
OCHOBHBIE€ METAJUIbI U CIUJIABbl, MUHEPAJIbHbIE U OPTaHUYECKUE
KHCJIOTBI, YTIIEBOAOPOABI, (PEHOIN. METaHOJ, alleTalbIerHl, aLleTOH,
TJIFOK03a, KpaxmaJ, OEJIKH, KUPbI, MbIJIa, MOIOLITHE CPEICTBA;

—_— BKJ'IaI[ BbIOAOIIHUXCA YYCHBIX B PA3BUTUC XUMHUYECKOI HAaYKHN

- CAMOCTOSATCJILHBIC
3aJaHus

- TECTOBbIE 331aHUsI
CAMOCTOATCIIBHBIC
3amaHus
MPAKTUICCKUE 3aHATUSA
caMmocTosiTenbHas padora
- KOHTpOJIbHAs paboTta

- CAMOCTOSITENIbHASI
pabota

pedepathl, JOKIAIbI

- TECTOBOE 3a1aHNe
- KOHTpOJIbHas1 paboTta

caMmocTosiTenbHas padora

MIPOBEPOYHBIN TECT

JOKJ1aa

- pedpeparsl

NpeE3CHTalu, JOKJIaAbl

NpeE3CHTalN, JOKJIaAbl
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