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Iloachumenvnasa 3anucka

Pabouas nporpamMma yueGHOro Kypca mo XxuMuu aist 9 kiacca paspaborana Ha ocHoBe PI'OC
BTOPOTO TIOKOJICHUSI, MPUMEPHOW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS 10 XUMHH,
[TpumepHoOIi MporpaMMbl OCHOBHOTO 0011ero oOpa3oBaHus 1Mo XuMuH U [IporpaMMbl Kypca XUMUHU
s 8-9 kimaccoB o0reoOpasoBaTenbHbIX yupekaenuii, asrop H.H. Tapa. (Xumms. PaGouue
nporpammebl. [Ipenmernas nmaus yueOHukoB I .E.Pymsutnca, ®@.I'. ®denpamana 8-9 kimaccer:
yueb. mocobue ans obmeobpazoBat. opranmzanuit/ H.H Tapa. - 3-e uza.,nepepab.-M.:
[Ipocsemenune, 2019. -48c. — ISBN 987-5-09-065302-2). Jlannas pabouasi mporpamma
peaymzyeTcss B y4eOHWKax uis oOmieoOpa3oBaTenbHbIX yupexaeHuit [.E. Pymurnca u @.I.
denpamana «XuMHus. 8 K1ace» U «XuUMHusL. 9 Kitaccy.

Pabouas mnporpamma 1o XMMHMM 8 OCHOBHOW IIKOJBI COCTaBJI€Ha HAa OCHOBE:
OyHIaMEHTATBbHOTO  apa CoJepKaHus o0mero oOpa3oBaHMsi W B COOTBETCTBUU C
lNocynapcTBeHHBIM cTaHgapTOM 001IeT0 00pa3oBaHus (Mpukaz MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®eneparuun ot 17.12.2010 1. Ne 1897); denepanbHoro 3akona ot 29
nexadpst 2012 roma, Ne273 (Denepanpubiii 3akoH «O0 obpa3zoBanuu B PDy»); [TocTaHoBneHUS
I'maBHoro I'ocynmapctBenHoro canutapHoro Bpaua Poccuiickoit denepanun «O0 yTBepk aAeHUN
Canllun 2.4.2821-10 «CaHHUTapHO-3NHUJIEMUOJIOTUYECKUE TpeOOBaHHUA K YCIOBHSIM H
OopraHu3anuu OO0yuYeHHss B 00me00pa3oBaTeNbHBIX YyUpexAcHUIX» oT 29.12.2010 Nel89;
[Mpukaza MwunoOpHayku Poccum ot 31.03.2014 Ne 253 «OO6 yrtBepkaeHUH (eneparbHOro
nepeyHsi y4eOHMKOB, PEKOMEHAYEMBbIX K HCIONb30BAHUIO TIPU pealn3alid HMEIOIINUX
rOCy/IJapCTBEHHYIO  aKKpeIUTalul oOpa3oBaTEeNbHBIX IPOrpaMM  HA4ajJbHOIO  OOILEro,
OCHOBHOT'0 0011Ier0, cpeHero odmiero oopasoBanus»; YueoHnoro miana MbOY «COIII Ne 51 r.
Vnan-Ym» wa 2020-2021 yu. rox; Ilonoxenuss o paboueil mporpamme, pa3pabOoTaHHOTO B
MBOY «COHI Ne 51 r. Vnag-Ym».

3a ocHOBY paboueil mporpamMmbl B3dTa IporpamMma Kypca XUMUM I 9 KiaccoB
o011eo0pa3oBaTeIbHBIX YUPEKACHUN, OMyOInKoBaHHas n3natenbctBoM «lIpocsemenue» B 2019
rogy (Xumwusa. PabGoume mnporpammel. IIpenvernas nuaust yueObnukoB [.E.Pymsutmca, O.I.
Odenpamana 8-9 kmaccel: yueb. mocobue ms obmieoOpasoBar. opranm3anuii/ H.H Tapa. - 3-¢
u31.,nepepad.-M.: IIpocsenienue, 2019. -48c. — ISBN 987-5-09-065302-2).

Oobwan xapaxmepucmuka yueoHo2o npeomema

B coxepikaHum JaHHOTO Kypca MPEICTaBICHBI OCHOBOIIOJIATAIONINE TEOPETUICCKUE CBEIICHHS
M0 XVIMHH, BKITIOYAIOIINE U3yUYCHHUE COCTaBa U CTPOCHUS BEIICCTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOCHUS, UCCIICIOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX TMPEBpAIICHUH W IyTeH YIpaBIICHUS
MU B TICJIX TIOJTYUYCHHSI BEIIECTB, MATEPUAIIOB, YJHEPTHH.

Conepkanue y4eOHOTO TIpeJMeTa BKIIOYAET CBEJICHHS O HEOPTaHWYECKHX BEUIECTBaX, MX
CTPOCHHMH M CBOMCTBAX, a TAKXKE XMMHUECKUX IMPOIECcaX, MPOTEKAIINX B OKPYKAIOIIEM MHUPE.
Haubomnee cioxxHbie 31eMeHThl DyHIAMEHTAILHOTO SIIpa COAepIKaHus 00IIero oopa3oBaHus 10
XUMHWH, TaKUe, KAK OCHOBBI OPTaHUYECKOW U MPOMBITIIICHHOW XUMUH, IIEPEHECEHBI B IPOTPAMMY
cpenHei (MmoHoH) 001e00pa3oBaTeIbHON MITKOJHI.

Teopernueckyro OCHOBY H3yUYeHHUS HEOPTAaHUICCKOW XUMHUH COCTABIISIET aTOMHO-MOJICKYJIIPHOE
ydeHue, nepuoanveckuii 3akoH /.M. MenneneeBa ¢ KpaTKUMHU CBEJICHUSIMH O CTPOCHUH aTOMOB,
BHUJIaX XUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX MPOTEKAHUM XUMHUYECKHX PEaKIUi, CBOWCTBAX,
MOJYYCHUH, TPUMEHEHHH METalIOB, HEMETAIUIOB M WX COCAWHCHHH, 3HAKOMCTBO C
BOKHEHIIIMMU OPTaHMYECKUMU BEIICCTBAMHU

B u3yueHun kypca 3HauUTEIbHA POJIb OTBOAMTCS XUMHUECKOMY SKCIIEPUMEHTY: MPOBEICHHIO
MPAKTHYECKUX W JTAOOPATOPHBIX PAa0OT M ONMUCAHUIO MX PE3yJIbTATOB; COOIIOJICHHIO HOPM H
MPaBUJI MOBEICHUS B XUMHYECKHX JIAOOPATOPUSIX.

OCHOBHBIE yeiu U3yUCHVS] XMMUU HAIPABJICHBI:

® Ha 0cCBOeHUe 6adCHeUWwux 3HaAHuli 00 OCHOBHBIX TOHATUSX W 3aKOHAX XUMHH,
XUMHUYECKON CHMBOIUKE;



® Ha o8la0eHue ymeHusMu HAOIIONATh XUMUYECKHE SIBIICHUS, MPOBOJIUTH XUMHUYECKHI
AKCIIEPUMEHT, TPOU3BOJUTH pPAcyYeThl Ha OCHOBE XUMHUYECCKUX (OpPMyT BEIIeCTB U
YpaBHEHUH XUMUUYECKUX PEAKIIU;

® Ha paszeumue TI03HABATCIIbHBIX HWHTCPECOB W HHTCIIICKTYAJIbHBIX CIIOCOOHOCTEH B
nponecce MpoBCACHUA XUMHUUYCCKOTO SKCIICPUMEHTA, CAMOCTOSATCIIBHOT'O HpI/IO6peT€HI/I$I
3HAHUM B COOTBETCTBHH C BO3HHKAaOIIMMH KHU3HCHHBIMU l'IOTpe6HOCT$IMI/I;

® Ha e6ocnumanue OTHOIIEHMS K XHMHUHM KaK K OJHOMY U3 (yHIaMEHTaJIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOIIEUeI0BEUYECKOM KyIbTypHI;

® Ha #nNpUMEHEeHUE NOJYYEHHbIX 3HAHUU U yMeHuﬁ JIIA 0€30IIaCHOT0 MCITOJIb30BaHUS
BCUICCTB U MATCPUAJIOB B 6BITy, CETBbCKOM XO3STMCTBE M Ha IMPOU3BOACTBEC, PCHICHUA
IIPAKTUYECKUX 3a/lad B IOBCEJHEBHOW JKMU3HH, NMPEAYNPEKICHNS SBICHUM, HAHOCAIIMX
BpEJl 310POBBIO YEJIOBEKA U OKPYXKAIOLIEE CPeie.

OpHOIl M3 BaKHEMIIMX 3a/a4 OCHOBHOIO O0IEro oOpa3oBaHMs SIBISETCS IMOATOTOBKA
oOydJaromuxcsi K  OCO3HaHHOMY M OTBETCTBEHHOMY  BBIOOpY  JKM3HEHHOIO U
npodeccnoHaabHOro myTu. O0yuaromuecs J0JKHbI HAyYUThCSI CAMOCTOSATENIBHO CTaBUTh LIEIH
U OINpCACIIATL NYTU HUX JOCTUIKCHUSA, HCIIOJIB30BATh HpHOGpeTeHHI)If/'I B IIIKOJEC OIIBIT B
peanbHOM JKM3HH, 32 paMKaMM y4eOHOro npolecca.

XuMusl Kak y4eOHBIM MpeIMET BHOCHUT CYIIECTBEHHBIM BKJIaJ B BOCIUTAHHE M PA3BUTHE
o0yyaroImuxcs; OHa MpU3BaHa BOOPYKUTh UX OCHOBAMHM XMMHUYECKUX 3HAHUH, HEOOXOJUMBIX
JJIsA HOBCGI[HGBHOfl KH3HU, 3aJI0KUTH (bsz[aMeHT JJIsL IlaJIBHGfIHIGFO COBCPHICHCTBOBAHUS 3THUX
3HAHWH, a TaKkKe CIOCOOCTBOBaTh O€30IaCHOMY IIOBEJEHHIO B OKpYy)Kalolled cpene u
OepeXHOMy OTHOLIEHWIO K Heill. Pa3BuTue mo3HaBaTelIbHBIX MHTEPECOB B IPOLIECCE
CaMOCTOSITENIBHOTO NPUOOPETEeHHs] XUMHMYECKMX 3HAaHMH M HCIOJb30BAaHUE pa3IMYHbIX
HUCTOYHHUKOB I/IH(l)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX.

Bocnuranue yOekaeHHOCTH B MO3UTUBHOM POJIM XMMHHU B JKU3HU COBPEMEHHOIO OOILECTBa,
HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO U OKpYXarouleu
cpeze.

Mecmo yuebdnozo npeomema 6 yueoOHom niamne
Oco0eHHOCTH cofiepkaHusl Kypca «XHUMHs» SBISIOTCS TJIaBHOM MPUYMHON TOTO, YTO B
6a3ucHOM yueOHOM (00pa3oBaTeIbHOM) IUIaHE ATOT MPEAMET MOSBISETCS MOCIECTHUM B PALY
€CTeCTBEHHOHAYYHBIX JUCIUIUINH, TOCKOJBKY JUIS €r0 OCBOCHHS IIKOJIBHUKHU JIOJKHBI 0071a/1aTh
HE TOJIbKO ONPEEJIECHHBIM 3allacoM MPEIBAPUTEIBHBIX €CTECTBEHHO-HAYyYHBIX 3HAHUM, HO U
JI0OCTaTOYHO XOPOILO Pa3BUTHIM a0CTPAKTHBIM MBIIUIEHUEM.

B oOpa3zoBatensHOI mporpamMme 1o XMMHHM Ha W3y4eHHE XMMHUU B 9 KilaccaX OTBOAMTCA 2
yaca B Hemenmo, 68 wyacoB B roA. Peanuzanus [JaHHOMW MporpamMMbl  CIOCOOCTBYET
UCIIOJB30BAaHUIO Pa3HOOOpa3HBIX (OpM OpraHuzaluyd y4eOHOro mpolecca, BHEAPEHHUIO
COBPEMEHHBIX METOJIOB OOYYEHUS M MEAArOTHYECKUX TEXHOJIOTHA.

Pe3ynomamul océoenus yuedoHo2o npeomema

OcHOBHOI (OPMOI OpraHMU3alui yIeOHOTO IMpoIlecca SIBJISETCS KIACCHO-ypouHas cucreMa. B
Ka4yecTBE JIOMOJHUTEIBHBIX (OPM OpraHU3alMd 00pa30BATEIBHOTO MpOIecca HCHOIb3YeTCs
crcTeMa KOHCYJIBTAI[HOHHOW MOAJCPKKH, WHIUBUAYAIbHBIX 3aHATHH, CAMOCTOSTEIbHAS paboTa
ydamuxcsa € HCIOJb30BAHUCM COBPEMCHHBIX I/IH(i)OpMaL[I/IOHHBIX TEXHOJIOTHH. OpFaHI/I3aHH$I
COINIPOBOKICHUSI yYalllMXCs HAIpaBiIcHAa Ha CO3JaHUE ONTHUMAJBHBIX YCIOBHHA OOydYCHUS,
UCKITIOYCHHUE TICUXOTPaBMHUPYIOMUX (PAKTOPOB; COXpPAHEHHE TCHXOCOMATHYECKOTO COCTOSHHS
3JI0POBbSI YYAIIUXCSI; PA3BUTHE MOJIOKUTEILHOW MOTUBAIIMH K OCBOCHHUIO TIPOTPAMMBI; Pa3BUTHE
MHAMBUIYAIBHOCTH U OJAPEHHOCTHU KaX/10ro peOeHKa.

Pabouast mporpamma mpeaycMaTpuBaeT GOpMUPOBAHHUE Y yUAITUXCS 00IIey4eOHbIX YMEHHUH U
HABBIKOB, YHUBEPCAJIbHBIX YYeOHBIX [eHCTBHIi M KJIIOYeBbIX KOMIETEHIUIi: yMeHue
CaMOCTOSITEIbHO M MOTHBHUPOBAaHHO OPTaHW30BBIBATH CBOKO TO3HABATEIBHYIO NESTCIHHOCTD;,
UCTIOJIb30BaHUE  JJIEMEHTOB IPUYMHHO-CIIEJCTBEHHOTO U  CTPYKTYpHO-(YHKIIMOHAIHHOTO
aHaJM3a; OMpEICIICHAE CYIITHOCTHBIX XapaKTEPUCTUK U3y4aeMOro 0ObEKTa; YMEHUE Pa3BEPHYTO



00OCHOBBIBATh CYXKICHHUS, JaBaTh OINpPENENICHUs, MPUBOAUTH JI0KA3aTeNbCTBA; OLICHUBAHHE U
KOPPEKTHPOBKA CBOETO MOBEACHUS B OKPY’KAIOIIEM MHpE.

Pe3yabTaThbl H3yuyeHHs Kypca «Xumus. 9 kiaace» npuseneHsl B paszene «TpeboBanus k
YPOBHIO MOJTOTOBKHU BBIIYCKHHUKOB), KOTOPBIM MOTHOCTHIO COOTBETCTBYET CTaHIIAPTy BTOPOIO
nokosienuss @I'OC. TpeOoBaHusi HamnpaBieHbl HA PEANTHU3ALUI0 CUCTEMHO-AEATEIbHOCTHOTO, U
JIUYHOCTHO-OPUEHTHUPOBAHHOTO TOAXO/0B; OCBOCHHE YYAlIUMHCS HMHTEJUIEKTYalbHOH U
NPAaKTUYECKON JIeSTETbHOCTH, OBJIAQJICHHE 3HAHUAMU M YMEHHUSIMH, BOCTPEOOBAHHBIMU B
MOBCETHEBHOM JKM3HHU, TO3BOJISIOIIMMU OPUEHTUPOBATHCA B OKPYXKAIOIIEM MHUpE, 3HAUUMbIMHU
IUIsl COXpAHEHHUsI OKPY KaIoLIeH cpeibl 1 COOCTBEHHOTO 3/10POBBSI.

ILnanupyemble pe3ybTaTbl H3yYeHHUs Y4eOHOr0 mpeaMeTa

BeIntyckHUK Hayuumca:

® ONMCHIBaTh CBOMCTBAa TBEPIBIX, KHJIKHUX, TIa3000pa3HbIX BELIECTB, BBIIEIAS HX
CYIIECTBEHHBIE TIPU3HAKHY;

® XapaKTepU30BaTh BEIECTBA IO COCTaBy, CTPOCHHIO M CBOMCTBAM, YCTaHaBIIMBAThH
MPUYMHHO-CJIEICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTEPHUCTUKAMH BEIECTBA;

® DacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSTHIA: aTOM, MOJIEKYJa, XUMHUYECKUH
3JIEMEHT, MIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJIEHTHOCTb, UCIIOJIb3Ys 3HAKOBYIO CHUCTEMY
XMMUH;

e 1300pakaTh COCTaB MPOCTEHINNX BEMIECTB C IOMOINBI0 XHMHYECKUX GOpMyT U
CYIIHOCTh XMMHUYECKHUX PEaKIHil ¢ TOMOIIbI0 XUMHUUECKUX YPAaBHEHUA;

® BEIYMCIIATE OTHOCHUTENBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TaKXKe
MacCOBYIO JIOJIF0 XUMUYECKOT'0 3JIEMEHTa B COCTUHEHUSX;

® CPaBHUBATH 110 COCTABY OKCHJIbl, OCHOBAHUS, KUCIOTHI, COJIH;

e KJ1acCU(PUIIMPOBATH OKCUIBI U OCHOBAHHUS IO CBOWCTBAM, KHCJIOTHI M COJIM — IO COCTABY;

® OTIMCHIBATh COCTaB, CBOMCTBAa W 3Ha4eHHWE (B MPUPOJIC W MPAKTUICCKOH NESTEITHHOCTH
YeJI0BEKa) MPOCTHIX BEILECTB — KUCIOPOa U BOJIOPO/Ia;

® [10J1b30BaThCs JTAOOPATOPHBIM 000PYIOBAHUEM M XMMHUECKOH TOCY10H;

® [IPOBOJINTh HECIIOKHBIE XMMHYECKHE OIBITHI M HAOJIOJCHUS 32 M3MCHEHHUEM CBOWCTB
BEIIECTB B IpOIECCe HMX MPEeBpalleHui; cOOI0AaTh IMpaBHia TEXHUKH O€30MacHOCTU TNpHU
MIPOBE/ICHUH HAOIIOICHUI U OTIBITOB;

® pa3IU4aTh SKCIEPUMEHTAIBHO KUCIOTHI U LIEJIOUYH, MOJIb3YSCh UHINKATOPAMU; OCO3HATh
HEO0OXOIUMOCTh COOIIOICHHSI Mep O€30MaCHOCTH MIPH OOPAIICHUH C KUCIOTAaMH U MIETOYaMH.

e KitaccugunupoBate MHOr0oOpa3ne XUMHUUYECKUX PEaKIIHii

e M3y4uT CBONCTBA METAJIIOB, HEMETAJUIOB M UX COEIMHEHUI

BbinycKHUK noayuum 603mMoMHCHOCHb HAYYUMBCA:

® IpaMOTHO 00paImaThCs ¢ BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH,

®0CO3HaBaThb HEOOXOAMMOCTb COOJIIOJICHHS TpaBWJI  SKOJOTMYECKH  Oe3011acHOro
IIOBEJICHUS B OKPYKAIOLIEH IPUPOAHON Cpeae;

® [IOHUMAaTh CMBICII M HEOOXOIUMOCTh COONIONCHHS TPEANMHCAHHUH, TNpeaIaraeMpix B
MHCTPYKIHUSAX 110 UCTIOIB30BAHUIO JIEKApCTB, CPECTB OBITOBON XUMUH U JIP.;

® ICTIOJIB30BAaTh  NPUOOPETEHHbIE  KIIOYEBHIE KOMIIETEHTHOCTH TPU  BBIIOJHEHUU
HCCIIEI0BATEIbCKUX MPOEKTOB IO M3YYEHHUIO CBOMCTB, CLIOCOOOB MOJIyYEHHUS U PAaCHO3HABAHUS
BELIECTB;

e pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HWCIOJB3YsI CPEICTBA YCTHOTO U
MUCbMEHHOTO OOIICHUS, MPOSIBIATH TOTOBHOCTh K YB@KEHUIO HHOM TOYKHM 3pEHUs TNpHU
00CYXJIEHUH Pe3yJIbTaTOB BBHITIOJHEHHOW PaOOTHI;

© O0BEKTHBHO OIICHMBAaTh HMH(POPMALMIO O BEIIECTBAX M XUMHUYECKUX IpOLECCax,
KPUTUYECKH OTHOCUTBCS K TICEBJOHAYYHOM WH(POpPMALUU, HEZOOPOCOBECTHOW pEKIame,
KacaroIlencst KCIOJIb30BaHMs Pa3InYHbIX BEIIECTB.



IlepuoauyecKknii 3aKOH U NEPHOAMYECKAsA CHCTEeMa XUMHUYeCKUX dJjemMeHToB JI.A.
MenpaeneeBa. CTpoeHue BelecTBa.

BoinyckHuK Hayuumcsi:

e KJTacCU(pUIIMPOBATh XUMHYECKHE HJIIEMEHTHI Ha METaJUTbl, HEMETAJLIbI, 3JIEMEHTHI, OKCHJIbI
U THUJIPOKCHUJIBI KOTOPBIX aM(OTEPHBI, U UHEPTHBIE 3JIEMEHTHI (Ta3bl) JUIsi OCO3HAHMS BaXKHOCTH
YHOPSAA0OYEHHOCTH HaYUYHBIX 3HAHUI;

® pacKpbIBaTh CMBICH neproandeckoro 3akona J[.M. Menzaeneena;

®OMUCHIBATh U XapaKTepH3oBaTh TaOMMUHyI0 (GOpMYy TMEPUOAUYECKOM CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB;

® XapaKTepU30BaTh COCTAaB ATOMHBIX SJ€p U paclpelielieHHe 4YHcia 3JIEeKTPOHOB IO
JJIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHMX JJIEMEHTOB MAaJbIX IE€PHOJOB TMEPUOINYECKON
CHCTEMBI, a TAK)Ke KaIHsl U KaJIbIH;

® pa3InyaTh BUAbBl XUMHUYECKON CBSI3M: MOHHYIO, KOBAJEHTHYIO IMOJISAPHYIO0, KOBAJECHTHYIO
HENOJISIPHYIO U METAJUIMUYECKYIO;

® 1300paXkaTh AJIEKTPOHHBIE (HOPMYJIBI BEUIECTB, OOPa30BAHHBIX XUMHUYECKHUMH CBSI3IMU
pa3HOro BUIA;

® BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPOEHMSI €r0 KPUCTAUINYECKOW PEeIeTKN
(MOHHOM, aTOMHOM, MOJICKYJISPHOM, METAIITHYCCKON );

® XapaKTepU30BaTh XMMHUYECKUE D3JIEMEHTHI M UX COECIMHEHUS Ha OCHOBE IIOJIOKEHUS
3JIEMEHTOB B MEPUOJINYECKON CUCTEME U OCOOEHHOCTEN CTPOCHUS UX aTOMOB;

® OIIMCHIBATh OCHOBHBIE MpeANOChbUIKM OTKpbITUsA JI.JMI. MeHaeneeBbIM NepuognvecKoro
3aKOHa M TEPUOJUYECKON CHCTEMBI XHMHYECKHX 3JEMEHTOB M MHOTOOOPa3HYI Hay4YHYIO
NEeSATENBHOCTh YUYEHOT0;

® XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUYEHUE MEPUOIUYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMHUECKUX AieMeHToB [[.M. Menneneena;

®0CO3HAaBaTh HAYYHBIE OTKPBITUS KaK pe3yNbTaT [JIMTEIbHBIX HAOIIOJACHUI, OIBITOB,
Hay4HOU ITOJIEMHUKH, IIPEOIOJICHHS TPYAHOCTEH U COMHEHUM.

BbInyCKHUK noiyuyum ¢03moicHOCHb HAYYUMbCA:

®0CO3HaBaThb 3HAYEHHE TEOPETUYECKUX 3HAHUW JUId TPAKTUYECKOW JESATEIbHOCTH
YEJI0BEKa;

® OIUCHIBATH N3YYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHalln3a;

®[IPUMEHATh 3HAHHA O 3aKOHOMEPHOCTSAX MEPHOAMYECKONM CHCTEMBl XHMHUYECKUX
AJIEMEHTOB /17151 OOBSICHEHUSI U MTPE/IBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

e pa3BUBaTh HWH()OPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyOJNeHHUs 3HaHHWH 00
HCTOPUM CTAHOBJICHHSI XUMUYECKOW HAyKH, €€ OCHOBHBIX MOHATUH, IEPUOINYECKOr0 3aKOHA KaK
OJIHOTO M3 BAXKHEWILIMX 3aKOHOB MPHUPOJBI, a TAKXKE O COBPEMEHHBIX JIOCTHKEHHUSX HAyKU U
TEXHHKHU.

MHoroo0pa3ue XMuMHYECKUX PeaKIuii.

BeInyckHUK Hayuumcs:

® O0BSICHSTD CyTh XUMHUYECKUX TPOIIECCOB;

® HA3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKLni;

® yCTaHABJIMBATh TNPHHAJUICKHOCTh XHMHYECKOM pEaKIMU K ONPEAEICHHOMY THUIY IO
OJTHOMY W3 KJIacCU(UITMPOBAHHBIX PU3HAKOB!

1) mo uMciTy U cOCTaBy MCXOJHBIX BEIIECTB U NMPOIYKTOB PEAKIMU (PEAKIUU COeTMHEHNS,
pasoKeHMs, 3aMeIeHUsT 1 0OMEHa);,

2) 1O BBACTCHUIO WIM TOTJIOUICHUIO TEMJIOTHl (peakiMu 3K30TePMUUYECKHE U
SHI0TEPMUYECKUE);

3) Mo W3MEHEHUIO CTeNeHEeH OKUCIEHHS XUMHMYECKHX JJIEMEHTOB (OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINN);

4) mo oGpaTUMOCTH Tpoliecca (peakuu oopaTuMble U HEOOpaTUMBIE);



® Ha3bIBaTh (DAaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKHUX PeaKIuii;

® Ha3bIBaTh (DAKTOPHI, BIUSIOLINE HA CMEIIEHUE XUMHUECKOTO PaBHOBECHS;

® COCTaBJIATh YPAaBHEHUS DJIEKTPOJIMTHYECKOW IUCCOLMALMM KHUCIIOT, IIEI0YEeH, COJEH;
MIOJIHBIE W COKpAIllEHHblE MOHHbIE YPABHEHUS peakluil OOMEHa; ypaBHEHMs OKHUCIMTENBHO -
BOCCTAaHOBUTEJIbHBIX PEaKIuii;

® IPOTHO3UPOBATH MPOIYKTHl XUMHUUECKHUX peakiuil mo GpopmyiiaM / Ha3BaHUSIM MCXOIHBIX
BEIIIECTB; OINPEJIENIATh UCXOJHbIE BEIIECTBA 0 (hopMyiaM / Ha3BaHUSIM MPOJIYKTOB PEaKIiH;

© COCTABJIATh YPaBHEHMsI PEaKIMH, COOTBETCTBYIOLIMX IOCIEI0BATEIBHOCTU («IIETIOUKE))
IIPEBPALICHUI HEOPraHMYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB;

® BBISIBIIAITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTEILCTBYIOIIUE O IMPOTEKAHWUU
XUMUYECKON PEAKINY;

© TOTOBUTH PACTBOPHI C OIIPEIEIIEHHON MacCOBOM 10JIEN pPaCTBOPEHHOTO BEILIECTBA;

® OIIPENIENSATh XapaKTep CpeNbl BOAHBIX PACTBOPOB KHUCIOT M LIEJIOYEH MO M3MEHEHHIO
OKpPaCKH UHJIUKAaTOPOB;

® [[POBOJUTh KAaYECTBEHHBIE PEaKLUU, MOATBEPKAAIOIINE HAJIMYME B BOJHBIX pacTBOpax
BELIECTB OTAEJIbHBIX KATUOHOB U aHUOHOB.

BbInyCKHUK noayuum 603mM0M#CHOCHb HAYYUMbBCA:

® COCTABJIATh MOJIEKYJISIPHBIE WM IIOJIHBIE MOHHBIE YPAaBHEHUS IO COKPAIlEHHBIM HOHHBIM
YPaBHEHHUSIM;

® IPUBOJIUTH IIPUMEPBI PEaKLNi, MOATBEPKAAIOINX CYIIECTBOBAHUE B3aUMOCBSI3U MEKIY
OCHOBHBIMHM KJIaCCaMU HEOPTaHUYECKUX BEILECTB;

® IPOTHO3UPOBATh PE3yJIbTaThl BO3JECUCTBUS pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKOHN pEaKINH;

® [[POTHO3UPOBATh PE3yJIbTaThl BO3JCHCTBHA pa3IMYHBIX (PAKTOPOB Ha CMEIICHUE
XMMHYECKOTO PABHOBECHS.

MHoroo0pa3ue BeuecrTsB.

Beimyckuuk nayuumcsi:

® OIIPENENSATh NPUHAUIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIbl U HEMETAJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCJIOTHI, COJIH;

® COCTaBJISATh (DOPMYJIbI BEIIECTB 110 UX HAa3BAHUSAM;

® OIIPEIENSITh BAJIEGHTHOCTD U CTENIEHb OKUCIIEHNUS YJIEMEHTOB B BEIIECTBAX;

® COCTaBJIATh (POPMYJIBI HEOPTaHWYECKUX COEAMHEHUN IO BAJEHTHOCTSIM M CTENEHSIM
OKMCJIEHHUS JIEMEHTOB, a TaKXKe 3apsaM MOHOB, YKa3aHHBIM B TaOJIMIEe paCTBOPUMOCTHU KUCIIOT,
OCHOBaHUM U COJICH;

© 00BSCHATHh 3aKOHOMEPHOCTU M3MEHEHMsI (PU3MYECKUX U XUMHUUYECKHX CBOMCTB MPOCTHIX
BEIIIECTB M UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

® Ha3bIBAaTh OOIIME XMMUYECKHE CBOICTBA, XapaKTEpHbIE Ul TPYMI OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

® Ha3pIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHBbIE IS KaXKIOT0 Kilacca BEIECTB;

®IPUBOJUTH  NPHUMEPHl  peakuuil, MOATBEPKAAOIINX  XHUMHUYECKHE  CBOWCTBa
HEOPraHUYECKUX BEIIECTB: OKCUAOB, KHCIIOT, OCHOBAaHUI U COJIEH;

® OIIPEJIEISITh BEIIECTBO — OKHUCIUTEND U BELUIECTBO — BOCCTAHOBUTENb B OKHCIUTEIBHO —
BOCCTAaHOBUTEJIbHBIX PEAKIUX;

® COCTaBJISITh JIEKTPOHHBIHN OaaHC 10 MPeIIoKEHHBIM CXEMaM peaKIuii;

® [IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XMMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMUYECKUX BEIIECTB;

® [IPOBOJIUTH JJAOOPATOPHBIE OMBITHI MO MOJYYEHHUIO U COOMPAHHIO Ta3000pa3HbIX BEILECTB:
BOZIOPOJia, KMCIOPO/a, YIJIEKUCIIOTO Ta3a, aMMHUAaKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIUX
peaKIuid.

BbInycKHUK NOJXYYHT 603MOHCHOCHIb HAYUUMBCA!

* PaMOTHO O0OpAaIIAaThCs C BEIIECTBAMU B MIOBCEIHEBHON XKU3HU;



* 0CO3HaBaTh HEOOXOAUMOCTh COOIIOICHUS TIPABUIT IKOJIOTUYECKU 0€30MacHOTO
MOBEJICHUS B OKPY KAOIIEH MPUPOIHOUN Cpee;

* MOHUMATh CMBICI U HEOOXOJUMOCTh COOMIOJCHHS MPEANMHCAHUN, TpeIaracMbiXx B
WHCTPYKITUSAX TI0 UCTIOJIB30BAHMIO JICKAPCTB, CPENICTB OBITOBOM XUMHUU U JP.;

* HCIOJIb30BaTh TNPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH TIPU  BBITIOJHEHUHU
UCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYEHUIO CBOMCTB, CIIOCOOOB MOJIyUYEHHUSI U pacro3HaBaHUS
BELIECTB;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CpPEJICTBA YCTHOM W
MUCbMEHHOW KOMMYHHKAIMU Tpu paboTe C TEeKCTaMH Y4YeOHMKAa U JOMOJHUTEIHHOU
JUTEPATYPOH, CIPABOYHBIMHU TaOJMIIAMH, TPOSBISATH TOTOBHOCTh K YBOKCHHIO WHOW TOYKH
3peHus Tpu 00CyKIECHUH PE3yIbTaTOB BHIMIOTHEHHON paOOTHI,

* OOBEKTHUBHO OIICHHBATh HWH(MOPMAIIMIO O BEMIECTBAX M XUMHUYECKUX TpoIeccax,
KPUTHYECKH OTHOCUTBCS K TICEBJOHAYy4YyHOW WH(OpMaIMU, HEI00POCOBECTHON peKlame,
Kacarolleicsl UCTI0Ib30BaHUS PA3JINYHBIX BEIIECTB.

* OCO3HaBaThb 3HAYEHHUE TEOPETHUECKUX 3HAHUU [UJII TPAKTUYECKOM JeATEIbHOCTH
YeNoBeKa;

* ONUCHIBATH U3YYCHHBIE OOBEKTHI KaK CHUCTEMBI, TPUMEHSS JIOTUKY CHCTEMHOTO aHan3a;

* TPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSIX TMEPHOIUYECKON CHCTEeMBbl XHMHUYECKHX
AJIEMEHTOB /17151 OOBSICHEHHS U MIPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BuUBaTh MH()POPMAIMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIUIYOJICHHS 3HAHHN 00
HCTOPUM CTAHOBJICHUSI XUMHUECKOU HAYKH, €€ OCHOBHBIX MOHITHI, NEPUOJUIECKOTO 3aKOHA KaK
OJIHOTO W3 BAXKHEWIIIMX 3aKOHOB TMPHUPOJBI, a TAKKE O COBPEMEHHBIX IOCTHKCHHUSIX HAYyKU H
TEeXHHKH.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJIHBIE MOHHBIE YPABHEHHSI 1O COKPAIMIEHHBIM MOHHBIM
ypaBHEHUSIM;

* IPUBOJNTH MIPUMEPHI PEAKITUH, MTOATBEPIKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H MEKITY
OCHOBHBIMH KJIACCAMHM HEOPIaHUUECKUX BEIIECTB;

* MPOTHO3WPOBATH pPE3yJbTaThl BO3JACHCTBUS pPa3IUYHBIX (HAaKTOPOB HA W3MECHCHHE
CKOPOCTU XUMUYECKON pPeaKinu;

* TIPOTHO3UPOBATH PE3YNbTATHl BO3JCHCTBUSA Pa3IMUHBIX (AaKTOPOB HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS.

* MPOTHO3MPOBATh XUMHUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* TPOTHO3MPOBATh  CIIOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIUTENBHBIE WU
BOCCTAHOBUTEIBHBIC CBOMCTBA C y4ETOM CTETNICHEH OKHCIICHHS 3JIEMEHTOB, BXOJSAIIUX B €TO
COCTaB;

* BBISABJIATH CYIIECTBOBAaHHE TEHETHYECKOW B3aMMOCBSI3M MEXKIYy BEIIECTBAMH B PSIY:
IIPOCTOE BELIECTBO — OKCUJA — FMAPOKCHU]L — COJIb;

* OpraHU3O0BBIBaTh, TMPOBOAWTH YUYCHHYECKHE MPOCKTHI IO HCCICIOBAHUIO CBOWCTB
BEILIECTB, UMEIOIINX BAXKHOE MIPAKTUYECKOE 3HAYCHUE.

BBITTyCKHUK TIOJTyYUT BO3MOYKHOCTD HAYUHUTHCS:

* TPaMOTHO 00paIaThCs ¢ BEMIECTBAMHU B MTOBCEHEBHOM KU3HH,

* OCO3HaBaThb HEOOXOJAMMOCTb COOJIIOJIEHUSI MPaBUJ 3KOJOTHYECKH O€30MacHOrO MOBEACHUS B
OKpY>Karolle NPUPOJHOM CpeLE;

* TIOHMUMAaTh CMBICAI W HEOOXOJUMOCTh COONIOJCHUSI TPEANUCAHWN, TpejiaraéMplx B
WHCTPYKIHUSAX 1O UCTIOIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U JIp.;

*  HCMOJB30BaTh  MPUOOPETEHHBIE  KJIIOYEBBIE  KOMIIETEHTHOCTH TPU  BBINOJHEHUU
UCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYCHUIO CBOMCTB, CIIOCOOOB MONYYEHHUS M Paclo3HABAHUS
BELIECTB;

* pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCTIONB3YS CPEACTBA YCTHOW WM MHUCHbMEHHOMN
KOMMYHHMKAaIlMM Mpu paboTe ¢ TeKcTaMu Y4YeOHHWKA U JIOTIOJHUTEIBHOW JIUTEpaTypoH,
CIPAaBOYHBIMU TaOJHMIIAMH, TPOSBISATH TOTOBHOCTh K YBRKEHUIO WHOW TOYKHU 3pEHUS TpHU
00CYXICHUH Pe3yJIbTaTOB BHITIOJIHEHHON PaOOTHI;



* 0OOBEKTHBHO OIIEHUBATh MH(POPMALMIO O BEIIECTBAX M XMMHYECKHX IPOLECCAaX, KPUTUUECKH
OTHOCHUTBCSI K TICEBIOHAy4YHON UHpopManuy, HEeI0O0pOCOBECTHOW pekjaMme, Kacaromiencs
UCIIOJIb30BAaHUS PA3JINYHBIX BEIIECTB.
¢ OCO3HAaBaTh 3HAYCHUEC TCOPETUUCCKUX 3HAHWH JIIsA HpaKTquCKOﬁ JACATCIBbHOCTHU YCIJIOBCKA,

* ONMCHIBATh N3yUYEHHbIE OOBEKTHI KAK CUCTEMBbI, TPUMEHSISI IOTUKY CUCTEMHOTO aHAIIN3a,;
* IPUMCHATH 3HAHUSA O 3aKOHOMCPHOCTAX HCpHOI[H‘-IGCKOﬁ CHUCTEMBI XUMHNYECKUX JJICMCHTOB 1JIA
OOBSICHEHUS U TIPEIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;
* pa3BUBaTh NH(OOPMALMOHHYIO KOMIIETEHTHOCThH IIOCPEICTBOM YIIIyOJIeHUS! 3HaHUN 00 UCTOpUU
CTAaHOBJICHUSI XUMUYECKON HayKH, €€ OCHOBHBIX MOHSTHH, IEPUOJAUYECKOTO 3aKOHA KaK OJHOIO
W3 BaXKHEHUITNX 3aKOHOB MMpUpPOAbI, a TAKKEC O COBPEMCHHBIX NTOCTHXKCHUAX HAYKU U TCXHUKH.
* NPUBOAMTH TNPUMEPHI PEAKLMM, MOATBEPKIAAIOIIMX CYIIECTBOBAHUE B3aUMOCBS3H MEKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHNYCCKUX BECIICCTB,
* BBIABIIATH CYIIECTBOBAHUE I'€HETUYECKOW B3aMMOCBSI3M MEXKAY BELIECTBAMM B PsIy: IPOCTOE
BEIIECTBO - OKCUJ - THAPOKCH] - COJIb;
* OpraHW30BBIBATH, MPOBOJUTH YYEHMUECKHE IPOEKTHI 10 HCCIIEIOBAaHUIO CBOWCTB BELIECTB,
HMCIOIIUX BAXKHOC MPAKTHUYCCKOC 3HAYCHUC.

JIuunocmmnuvie, Memanpeomenmuovie u npeOMemuble pe3yibmamol 0C60EHUA YUEOHO20
npeomema «Xumusy

JIMYHOCTHBIMHU pe3ylibTaTaMH U3yUYeHUs IpeaMeTa « XUMUs» ABIISIOTCA CIeIyIOIINe YMEHHUS:
- Bocriutanue poccuiickoil rpakJaHCKON MAEHTHYHOCTH: MaTpHOTH3Ma, JIIOOBU M YBaXKEHHE K
OTeuecTBy, UyBCTBO FOPJAOCTH 3a CBOIO PojMHY, 32 pOCCHICKYI0O XUMUYECKYIO HAYKY
- @OopMHUpPOBAaHUE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKH, a TAKXKE COLMATILHOMY, KyJIbTYPHOMY, SI3bIKOBOMY
U IyXOBHOMY MHOT000pa3uio COBPEMEHHOTO MUpa
- ®opmupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIHOCOOHOCTH K
CaMOPa3BUTHUIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMM K OOYUYEHHIO U MO3HAHHIO, BEIOOPY
npoduabHOr0 00pa3oBaHUs HA OCHOBE MH(POPMAIMH O CYIIECTBYIOUINX MPO(EcCusix u JINYHBIX
npodecCHOHATBHBIX  MpearnouTeHuid.  OCO3HAHHOMY  IMOCTPOSHHIO  WHAWBUAYAIbHBIX
00pa30BaTeIbHBIX TPAEKTOPUN C YUETOM YCTONUMBBIX T03HABATEIbHBIX HHTEPECOB
- (QopMupoBaHHE KOMMYHMKATUBHOW KOMIETEHIMH B 0Opa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4EOHO — MCCIIeIOBATEIHCKON, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH
- @®opmHpoBaHHME M TOHUMaHHE IIEHHOCTH 3J0pPOBOro M 0e3JomacTHOro obpasza >KU3HH,
YCBOGHHME MpaBUII WHAMBUIYAJIbHOTO M KOJUIEKTUBHOTO O€30MacHOrO TOBEJACHHUS B
Ype3BbIUANHBIX CUTYAIMSX, YTOXIAIOIINX KU3HHU U 370POBBIO JIFO/IEH
- @opmupoBaHUE I[03HABATEIbHON HH(OPMALMOHHOW KyJIbTypbl. B TOM umcie pasButue
HaBBIKOB CAMOCTOSITENIHOW paboThl € Y4EeOHBIMH TOCOOMSMH, KHHUTaMH, JOCTYIHBIMHU
MHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTUN
- ®OopMHUPOBAaHNE OCHOB 3KOJIOTUYECKOTO CO3HAHMS HA OCHOBE NPU3HAHUS LIEHHOCTU XU3HHU BO
BCEX €€ IMPOSBIEHUSIX U HEOOXOAUMOCTH OTBETCTBEHHOTO , OEpEeXHOro OTHOIIECHUS K
OKpYJKarolllel cpese
-Pa3BuTHE rOTOBHOCTH K PEIICHUIO TBOPUYECKHUX 3ajay, yMEHHE HAXOAUTh a/IeKBaTHbIE CIIOCOOBI
MOBEJICHHUS U B3aMMOJICHCTBHE C MapTHEPaMHU BO BpeMsl y4eOHON M BHEYUeOHOU /IeATEeIbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYALIUU

MeTtanpeAMeTHBIMH pe3yJIbTaTaMH U3YyYEHHUs Kypca «XUMHS» SABISeTCs (POPMHPOBAHUE

YHUBEpCaJIbHBIX yueOHbIX neiictuii (Y'Y I).
Iloznasamenvrole YVJ/]:

- CamocrosTenbHO 0OHApYXHBATh W (OPMYIUPOBATh YUEOHYIO TPOOJIEMY, ONPEACIATh IETh

y4eOHOIl eI TeTbHOCTH, BEIOUPATh TEMY paOOThI
- BwigBurate Bepcuum pemieHuss npoOieMbl, 0CO3HABAaTh KOHEUHBIM pe3ynbTaTr, BBIOMpPATh W3
IIPEJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA TOCTHKEHUS LIEIIH.
- CocraBiiaTh (MHAMBHUIYabHO WM B TPYMIE) IUIAH peHIeHHs MNpoOsieMbl (BBIMOIHEHUS
IIPOEKTA).



- Pabotas mo miaHy, cCBEpsITh CBOM JEHCTBHS C IIENbI0O W, NMPH HEOOXOAMMOCTH, HCIIPABISATH
OIIMOKH CaMOCTOSATENBHO.

- B nmuanore ¢ yaurtenem COBEpIICHCTBOBATh CAMOCTOSITEILHO BHIPA0OTAaHHBIC KPUTEPUH OIICHKH.
Kommynuxamuenvie YVJ]:

- CaMOCTOSITeThHO OpTraHU30BBIBATH y4eOHOE B3aMMOCHCTBHE B Tpymrme (OMpeaensTh OOIIHe
TIEJTH, PACTIPEACIIATL POJIH, JOTOBAPUBATELCS APYT C IPYTOM H T.JI.).

CpenctBoM ¢GopMUpOBaHUS KOMMYHHUKATHBHBIX YY]I choykaT TEXHOJOTUS TPOOIEMHOTO
nuanora (MOOYXXIaIMMA W TOABOASAIIMKN auamor) W paboTa B MajblX Tpynmax, a Takke
HCIONIb30BaHUE HAa YPOKAX DJIEMEHTOB TEXHOJOTHH MPOJTYKTUBHOTO UYTEHUS.

IIpenMeTHBLIMHU pe3yJIbTaTAMH H3YUYCHHSI IIPEAMETa « XUMUSD SBIISIOTCS:

- ®opmupoBaHUe TEPBOHAYATIBHBIX CHUCTEMATU3MPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, MX
MPEBPANICHUSX W TMPAKTHICCKOM MPUMCHCHUHW; OBJIAJICHUC ITOHATHWHBIM aImapaTtoM |
CUMBOJIMYECKUM SI3BIKOM XHMHUU;
- Oco3HaH#e 00BEKTUBHO 3HAYUMOCTH OCHOB XMMHYECKOW HAYKH KaK OOJIAaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUN OpPraHUYeCKHX U HEOPraHWYECKUX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHHUH >KHBOW W HEXKHWBOH MPHUPOMBI; YIIyOJCHHWE NpPEICTaBICHUNH O
MaTepUuaTbHOM EIHMHCTBE MUPA,

- OBnageHue OCHOBAaMHU XHWMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAJIM3UPOBATH M
OOBEKTUBHO OIICHWBAThH KU3HEHHBIC CUTYyAllMH, CBSI3aHHBIC C XUMHEH, HaBBIKaMU 0€30TacHOTO
oOpallieHus ¢ BEIIeCTBAMH, HCITOJIb3YEMbIMH B IIOBCEAHCBHOW JKU3HH, YMCHUEM aHAJTU3UPOBAThH
U TJIaHUPOBATh HKOJIOTMYECKHM Oe30macHoe TIOBEJCHHE B LEIsIX cOepeskeHUs 370pOBbS U
OKpY>Karolleu Cpeibl;

- ®opMupoBaHHE YMEHHUI YCTaHABIMBATH CBSI3U MEXY peaabHO HAOII0IaeMbIMH XUMHUYECKIUMHU
SIBJICHUSIMHU W TIPOIIECCAMM, MTPOUCXOAIIIMMHA B MEKPOMHUPE, OOBSCHATH TPHYUHBI MHOTOOOpa3us
BEIIECTB, 3aBHCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUS, a TAKXKE 3aBHCUMOCTH MPUMEHEHHUS
BEIIECTB OT UX CBOWCTB;
- [IpnoOpeTeHus ompITa UCIIOIB30BAHUS PA3IMYHBIX METOJOB M3YUYCHHUS BEIIECTB; HAOIIOACHUS
32 WX TPEBPANICHUSMH TIPH TPOBEJACHUH HECIOXKHBIX XHMHYECKHX OKCIIEPUMECHTOB C
HCIIOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBAHMS U TPHUOOPOB;
- YMeHHe OKa3blBaTh IIEPBYIO IIOMOIIb IPU OTPABJICHHUSX, OXKOraX M JPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHEM;
- OBnajicHue MpUeMaMu pabOThI ¢ HHPOPMAITUEH XUMUYECKOTO COACPKAHMSI, MPEJICTABICHHON B
pa3Ho Qopme (B BUIE TeKCTa, GopMyI, rpadukoB, TaOIMYHBIX JaHHBIX, cXeM, ¢ororpaduit u
7p.)
- Co3nanue OCHOBHI 17151 JOPMUPOBAHUS HHTEPECa K PACIIUPEHHIO U YTITyOIECHUIO XUMHUECKUX
3HaHWH W BBHIOOpA XMMHH KakK MPO(HUIBLHOTO MpeaMeTa MPH Mepexoje Ha CTYIEeHb CPEIHETo
(momHoro) oOmiero oOpa3oBaHWs, a B JajbHeWImeM U B KadecTBe Cdepbl CBOE
poeCCHOHATTBEHOMN JeSTENHHOCTH;

- ®opMuUpOBaHUE TIPEJICTABICHUN O 3HAYCHUU XUMUYECKOW HAYKU B PEIICHUU COBPEMEHHBIX
9KOJIOTHYECKHAX TPOOJIEM, B TOM YHUCIIC B MPEIOTBPANICHHH TEXHOTCHHBIX W IKOJIOTHICCKUX
Karactpod.

Obwan xapaxmepucmuka yueonozo npoyecca:
Ocnoenvle mexuonozuu 00yyenus:

[Iporpamma kypca «XHUMHH» TIOCTpO€HA HA OCHOBE CIHUPAIBHOM  MOJIEINH,
MpeyCMAaTPUBAIONIEH MMOCTETIEHHOE Pa3BUTHE M YIIyOJIeHHE TEOPETHUYECKUX MPEACTaBICHHIMA
TIPH TUHCHHOM 03HAKOMIICHUH C SMITUPUYCCKUM MaTEPHAJIOM

Tectbl, camocTosATeIbHBIE pPAabOTa, KOHTPOJIbHBIE pabOTHhI, YCTHBIM OIpOC, 3alluTa
HCCIIEI0BATEIbCKUX PadoT.

[Ipeobnagatomumu  popMaMu  TEKYIIETO KOHTPOIS SIBISIFOTCS  CaMOCTOSITENIbHBIE U
KOHTPOJIBHBIC PAa0OTHI, pa3IUYHBIC TECTOBBIC (GOpPMBI KOHTPOIIS. [IpOMEKYTOUHBINH M UTOTOBBII
KOHTPOJIb MPOBOAUTCA B (pOpME KOHTPOIBHBIX paboT

Cooeporcanue Kypca 9 knacc
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i 4acoB 110 paboThI paboThI
nporpaMmme

1. [ToBTOpEeHue Kypca 3 1
XUMHM 8 Kjiacca

2. Mmuoroo6pasue 15 1 2
XUMHYECKUX PEaKIUi

3. Mmuoroo6pa3ue 40 2 5
BEIICCTB

4. Kpatkwuii 0630p 10 1 -
BaKHEUIITHUX
OpPraHMYECKUX BEIIECTB
Hroro 68 5 7

Pa3nes 1. MHoroo6pa3ne XuMH4ecKHX peakuui
Knaccugukanus XMMHYECKUX pPEaKLMH: pPEeaKklMH COEIMHEHHs, Pa3JIOKEHUs, 3aMelCHMs,
oomena.  OKHCIUTETHbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKUCIHUTENh, BOCCTAHOBUTEIb,
IIPOLIECCHI  OKUCJIEHHWS W BoccTaHoBieHUsA. (CoCTaBiIeHUE YpAaBHEHHH  OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMi C OMOIIBIO METO/1a JJIEKTPOHHOTO OajaHca.

TennoBbie 3¢ GeKThl XUMUYECKUX pEaKIMi. DK30TepMUUECKUE M SHAOTEPMHUECKUE PEAKIIUH.
Tepmoxumunyeckue ypaBHeHHs. PacuéTsl M0 TEPMOXUMHUYECKUM YPaBHEHUSIM.

CKOpoCTh XMMHMUYECKHX peakiuil. PakTopbl, BIHUAIOMINAE HA CKOPOCTh XUMUYECKUX pPEaKLUH.
IlepBoHauyasnbHOE npeacTaBieHUe o KaTtanuse. OOpaTumble peakuuu. [loHATHE 0 XMMHUYECKOM
PaBHOBECHH.

XHMMHYECKUE PEAKIIMH B BOJHBIX pacTBOpax. DJIEKTPOIUTHI U HEANIEKTPOIuThl. Moubl. KaTHOHBI
U aHWOHBL. [udpammnas meopusi pacmeopog. DIEKTPOIUTUYECKAs JUCCOLMALNSA KHUCIIOT,
ocHOBaHUN U coseidl. Crabble M CUIbHBIE 3JEKTPOJUThl. CTemneHb auccouuanuu. Peaxnum
HMOHHOTO OOMeHa. YCIIOBHS TeueHHsl peaklUuii HMOHHOro oOMeHa /10 KOHIA. XHMHYECKue
CBOWCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHMX COCTUHEHUH B CBETE MPEICTaBICHUH 00
ANEKTPOJINTUIECKON JUCCOUMALMU U OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIX peakuusx. [lonsaTue o
TUAPOJIN3E COJIEH.

JdemoncTpanum:
[IpuMepsl K30- U SHIOTEPMHUUYECKUX peaklui. B3aumonencTBue IMHKA C COISTHOM U YKCYCHOU
KHCIIO0TOH. B3anMonelicTBre rpaHyIMPOBAHHOTO LIMHKA U IUHKOBOM MBUIM C COJITHOM KHUCIIOTOM.
BsaumopeiictBue okxcupa menu (II) ¢ cepHoil KuCiIOTONH pa3HON KOHUEHTPALUMU IPHU Pa3HBIX
TEMIIEPATYPAX.
I'openue yrist B KOHLUEHTPUPOBAHHOW a30THOM Kuciore. ['opeHue cepbl B pacIuIaBICHHOU
cesiutpe. McnblTanne pacTBOPOB BEIECTB HA IEKTPUYECKYIO TPOBOAUMOCTS. JIBM)KEHNE HOHOB
B DJIEKTPUYECKOM II0JIE.

[MpakTnyeckne padoThi:
N3yueHne BIUsSHUAS yCIOBUHM NIPOBEICHUS XUMUYECKON PEAKIUU Ha €€ CKOPOCTbh.
Pemenne skcnepuMeHTanbHbIX 3a1a4 1o Teme «CBOMCTBA KHMCIOT, COJNEM M OCHOBAHMN Kak
JJIEKTPOIIUTOBY

JlaGopaTopHble onbIThI: Peakiiny oOMeHa MeX/1y pacTBOpPaMH 3JIEKTPOJIUTOB

Pacyernble 3a1a4u: BeIYMCIIEHNS 10 TEPMOXUMHUUYECKUM YPAaBHEHUAM PEAKIIUN.

Pa3nen 2. Muoroo0pa3sue BenecTn
Hemeramnsl. ["amorensl. IlonoxeHne B NMEpUOJMYECKON CUCTEME XUMHUYECKUX 3IJIEMEHTOB,
ctpoeHne ux aromoB. Haxoxnenwe B mnpupone. Pusndyeckue M XHUMHYECKHE CBOWCTBA
rajioreHoB.CpaBHUTEbHAS XapaKTEPUCTUKA rajoreHoB. [lonyueHne u npuMeHeHHe rajoreHoB.
Xnop. Pusnueckne M XUMHUYECKue cBOMCTBa xJjopa.llpumenenue xmopa. XIopoBOAOPOA.




®uznueckue cpoiictBa. [lonyuenue. ConstHas kucnora u e€ conu. KadecTBeHHas peakuus Ha
XJIOpUI-UOHBL. Pacro3naBanue XjaopuaoB, OpoOMHUI0B, HOJUIOB.

Kucnopon u cepa. Ilonoxkenne B nepuoIndeckoll CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOCHUE
ux aroMoB. Cepa. AmoTpornus cepbl. PU3NUECKUEe U XMMUYECKUE CBOicTBAa. HaxoxleHue B
npupone. llpumenenue ceprl. CepoBomopon. CepoBomopoaHas KHcaoTa U €€  COJM.
KauectBennast peakuus Ha cynbpua-uoHsl. Oxcupn cepbi(IV). ®usnueckue M XUMUYECKHE
coiictBa. [Ipumenenue. CepHuictas kuciorta u e€ conu. KauecTBeHHas peakuus Ha CyIb(UT-
nonel. Oxcupa cepbl(VI). Cepnas xucimora. XHWMHYECKHE CBOWCTBA pa30aBIICHHOW U
KOHIICHTPUPOBAHHOM cepHON KUCIOThL. KadecTBeHHas peakiiusi Ha CyIb(aTHOHBI. XUMUYECKHE
peaxiuy, JeKaliue B OCHOBE MOIYYeHHs CEpHOM KHCIOTHI B MPOMBINIIEHHOCTH. [IpuMenenune
CEpPHOM KHCIIOTHI.

A3zoT u docdop. [Tonoxxenue B nepuoguveckoi cucTeMe XUMHUECKHUX AJIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (U3MYECKHE U XUMHUYECKHE CBOWCTBA, MONTy4YeHHE M MpuMeHeHue. Kpyrosopor
azora B mpupojie. AMMUak. @U3n4ecKue U XUMUYECKHE CBOMCTBA aMMHAaKa,
noxyyeHue, npuMenenure. Conu aMMoHMs. A30THasl KUCIOTa U €€ cBoicTBa. OKHUCIUTENbHBIE
cBOMcTBa a30THOM KucnoTel. IlomydyeHnea3oTHOW KHCIOTHI B JabopaTopuu. XUMHYECKHE
peakiuu, Jexalire B OCHOBE MOJIyYeHHUs] a30THOM KUCIOTHI B MPOMBIIUIEHHOCTH. [IprimeHneHune
a30THOM KUCHAOTHL. COIM a30THOM KUCIOTHI M UX PUMEHEHHUe. A30THbIE yA0OpEHUsI.

®octop. Amnorpornusi dochopa. Dusznueckne u XuUMHU4Yeckue cBoicTBa (ocdopa. Oxcun
dbochopa(V). Dochopnas kucnora u e€ conu. PocopHbie y100peHHUS.

VYrnepon u kpemuuil. IlonmokeHne B MNEPUOIUYECKOW CUCTEME XHMHUYECKHX 3JIEMEHTOB,
CTPOEHHE MX aTOMOB. Yriepoa. Amorponus yriepoaa. Ousndyeckne M XMMUYECKUE CBOWCTBA
yraepoaa. AjacopOuus. YrapHblid ra3, CBOWCTBa U (DU3HOJIOTHYECKOE ACHCTBHE HAa OpPTaHH3M.
VYrnekuciblit ra3. YronpHas kuciora U e€ conu. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Kpyrosopot yrinepona B npupone. Opranuueckue coenuHenust yriepoaa. Kpemnuit. Oxcun
kpemuusA(1V). Kpemuueas kucnota u e€ conu. Cmexno. [lemenm.

Meramnbl. IlonokeHne MeTaioB B MNEPUOAMYECKON CHCTEME XHMHYECKUX 3JIEMEHTOB,
CTPOCHHUE MX aTOMOB. MeTtaiuyeckasi cBsi3b. @U3NYECKUE CBOMCTBA METAUIOB. Psii akTMHBHOCTH
METAIIJIOB (JEKTPOXUMHUYECKUHN Psi/i HAMIPSDKEHUN METAIIOB). XUMUYECKUE CBOMCTBA METAIIIOB.
O6mwme cmocoOs! mosrydeHus: MetauioB. CruiaBbl METAJLIOB.

[[{enounsie MeTamibl. [lonoxkeHre MIETOYHBIX METAJIJIOB B MEPUOJAMUYECKON CUCTEME, CTPOEHHUE
ux aroMoB. Haxoxnaenwe B mpupojae. Dusznueckne M XHUMUYECKHE CBOWCTBA MIEIOYHBIX
MetasuioB. [I[puMeHeHre men0YHbIX METAJUIOB U UX COCIMHEHUM.

[[{emrouno3emenbHble MeTAILIBL. [l00KEHNE 1MIETOYHO3EMENTBHBIX METAJUIOB B MEPHOIUYECKON
CUCTEME, CTpOEHUE UX aToMOB. Haxoxxnenue B npupoae. MarHuii U KajapLHid, UX BaXKHEHIIUE
coenuHeHusI. JKECTKOCTH BOJIBI M CTIOCOOBI €€ YCTPaHEHHSI.

Amomunuil. TlonoxeHne amOMUHUSL B TEPUOJUYECKONW CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B mnpupoge. Pu3MUecKHMe W XHMHYECKHE CBOMCTBa amtomMuHus. IlpuMenenue
amoMUHASL. AM(OTEPHOCTh OKCHA ¥ THAPOKCHU/IA aTFOMUHUS.

XKenezo. [lonoxeHne xene3a B NEPUOJUIECKON CHCTEME, CTpOEHHE ero atoma. HaxoxneHne B
npupoje. Puznueckue M XUMUYECKHE CBOICTBa »keie3a. BakHeilline coeluMHEHHUs jKelesa:
okcupl, ruapokcuabl U conu xkenesa(ll) u xeneza(Ill). KauectBennsie peakiiuu Ha noHbl Fe2+ u
Fe3+.

JdemoHcTpaumnu:

dusnyeckre cBOMCTBA rajgoreHoB. [losydyeHne XJ0poBOIOpOAAa W PAacTBOPEHHE €r0 B BOJE.
AnnorponHble Moaudukamuu cepbl. OOpasibl MPUPOAHBIX CYIbGUIOB U CyIb(haTOB.
[Tonydyenne ammmuaka U ero pactBopeHre B Boje. O3HakomiieHHE ¢ oOpa3lamu MPUPOIHBIX
HUTpaTOB, ocdaToB.

Monenu KpuCTaNIMYeCKUuX PerEToK anmasa u rpadura. 3HaKOMCTBO € 00pa3IiaMu MPUPOTHBIX
KapOOHATOB M CHUJIMKAaTOB 3HAKOMCTBO C OOpa3lamMH Ba)KHEHIINWX COeIWHEHUUN HaTpHsl, Kajus,
NPUPOJHBIX  COCAMHEHUM  KalbLUs, pyAaMH  JKelle3a, COCAUHEHUSMH  AFOMUHUSL.
B3aumopeiicTBue 1IeN0YHbIX, MIETOUYHO3EMENBHBIX METAJIOB U aTIOMUHUS ¢ BogoH. CokuraHue
JKees3a B KUCIIOPOJE U XJIOpE.



IIpakTyeckue padboTsI:
[Tonyuenue COIIHON KUCIIOTHI U U3yYEHUE €€ CBOWCTB.
Pemenne skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Kucnopon u cepa»
[Tonyuenne aMMuaka U U3y4EeHHE €T0 CBOMCTB.
[Tonyuyenue okcuaa yraepona (IV) u usydyenue ero cBoiicts. PacnioznaBanue kapOOHATOB.
Pemenne skcniepruMeHTANBHBIX 3a4a4 110 TeMe «MeTaluibl U UX COCTUHEHUSD).
JlabopaTopHbIe ONBITHI:
BrITecHeHne ranoreHamMu Jpyr Apyra U3 pacTBOPOB UX COEAVMHEHUI.
KavecTBeHHbIe peakiuu cynbpua-, cylab(UT- U Cyiab(ar- HOHOB B pacTBOpE.
O3HakomIIeHHe ¢ o0pa3amu cephl U e€ MPUPOJHBIMU COCTUHEHHUSIMH.
B3auMozeiicTBue coseil aMMOHHUS CO LIEJI0YaMHU.
KauecTBeHHbIE peakiy Ha KapOOHAT- U CUIIMKAT- HOHBI.
KauecTBeHHas peakiiysl Ha YTJIEKHUCIIBIN ras.
N3ydenne o6pa3iioB MeTayuioB. B3anmoeiicTBre MeTaioB ¢ pacCTBOPaMU COJIEH.
O3HakoMJIEHHE CO CBOWCTBAMHM U MPEBPALICHUSAMHU KapOOHATOB U THAPOKApOOHATOB.
[lonyuenne ruapokcuga aalOMHHHMS M B3aHUMOJCHCTBHE €ro € KHUCJIOTaMH H IIEIOYaMHU.
KauecTBeHHbIe peakiuu Ha HoHbI Fe2+ u Fe3+
PacuyerHble 3a1a4un:
Bbrunciienus mo XuMHYECKUM YPaBHEHUSIM MacChl, 00bEMa MM KOJIMYECTBA BEIIECTBA OJTHOTO
U3 MPOJIYKTOB PEaKIMH M0 Macce UCXOIHOTO BEIeCTBa, 00BEMY MIIM KOJIHUYECTBY BEILIECTBA,
COJZIEpKAILETO OINPEACIIEHHYIO IO IPUMECEH.

Pazgen 3. KpaTrkuii 0030p BaxkHelIIUX OPraHuYeCKUX BellecTB

IIpenmer opranndeckoil xumun. Heoprannueckue u OpraHM4ecKue COCIUHEHMs. YTIepos —

ocHOoBa JkmM3HM Ha 3emie. OcOOEGHHOCTM CTpPOEHHMsI aromMa YIJIepoAa B OPraHHMYECKUX
COCIMHEHMSIX.
VYraeBogopozsl. [IpenenbHble (HACHILIEHHbIE) YTIEBOAOPOIBI.
MeraH, »3TaH, NOpoONaH — MPOCTEHIINE MPEICTABUTENN MPEACIbHBIX YIJIEBOJOPOIOB.
CrpykTypHble (OpMyIIBl yriIeBoA0poaA0oB. ['oMoIoruueckuil psa npeaeabHbIX YIiIeBOAOPOIOB.
l'omosiorn. @usnyeckne W XUMHUYECKHE CBOMCTBA NPEAEIBHBIX YIJIEBOJAOPOIOB. Peakiuu
ropeHust M 3ameleHus. HaxoxzaeHne B ImpHUpone NPEAEIbHBIX yIieBoaoponos. IIpumenenue
METaHa.

HenpenenbHble (HEHACBHIICHHbIE) YIJIEBOAOPOABL. OTWICHOBBIM PpsAJ  HENpPEIesbHBIX
yraeBonopoaoB. OtuneH. dusnueckne M XUMHUYECKME CBOMCTBA ATWIEHAa. Peaknus
npucoeauHeHns. KadecTBeHHbIe peakuuu Ha dTwieH. Peakuusa nonmmepusanuu. [lommaTuien.
[IpuMeHeHune sTHIeHA.

ALETWICHOBBIN Psifl HENIPEIEIbHBIX YIIIEBOAOPOJAOB. ALIETHIICH.

CgoiictBa aretwiena. [I[puMeHnenue anerusieHa.

ITpousBonHble yrieBogoponoB. KpaTkuil 0030p OpraHMYECKHMX COEIUHEHUI: OJHOATOMHbIE
CHUPTHI (METaHOJI, 3TaHOJI), MHOTOATOMHBIE CHUPTHI (3THJICHIJIMKOJb, TIMIIEPUH), KApOOHOBBIE
KHCJIOTHl (MypaBbHHas, YKCYCHas), CIIOKHBbIE 3(UpbI, KUPBI, yIJIeBOAbl (TJIHOKO3a, caxaposa,
KpaxmaJl, IIeJUTI0NI03a), aMUHOKHCIIOTHI, 0elKu. Posib 6e1KoB B OpranusMe.

[TonsiTHe O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MTOJIMMEPU3ALUH. ITonuaTHnen, TIOJIIIPOIIUIIEH,
MIOJINBUHUJIXJIOPUL.

JdemoncTpanun:

Mogenu Monekyn OpraHM4YeckuX coequHeHuil. ['opeHue yrieBomopoloB M OOHapyKeHue
IIPOYKTOB UX ropenus. KagecrBennas peakuus Ha stwieH. [lonyuenue stmiena. PactBopenue
STWJIOBOTO clUpTa B Boje. PacTBopenue rmnepuna B Boae. [lomydyeHne n cBoMCTBa yKCyCHOU
KUCIIOTBL. McciienoBaHue CBOWCTB JKMPOB: pacTBOPUMOCTb B BOJAE W OPraHUYECKHUX
pacTtBopuTensix. KauecTBeHHbIE peaklu Ha TIIOKO3y W Kpaxmai. O3HakomieHue ¢ o0pa3naMu
W3JIeIUHI U3 ITOJIUATUIICHA, ITOJIMIIPONUIICHA, TIOJTMBUHUIXIIOPHIA.



HpaKTI/I‘-ICCKI/IC pa6OTBI CTpyHImvMpoOBaHbl B OJIOKH — XHMHUYCCKHUC MMPAKTUKYMBI, KOTOPBIC
CJIy’KaT HE€ TOJIBKO CpCACTBOM 3aKpCIIJICHUA YMeHI/If/'I W HAaBBIKOB, HO TaKXC W CPEACTBOM
KOHTPOJIA 3@ KaUCCTBOM HUX C(I)OpMI/IpOBaHHOCTI/I.
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