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PaGouyas nporpamma no xumuu 8-9 Ki1accel

Hoacnumenvuas 3anucka.
Pabouas mporpamma yge6HOTO Kypcea mmo xumun it 8- 9 kimacca paspadorana Ha ocHoBe @I'OC BTOpOTO MOKOJICHUS, IPUMEPHON TPOTpaMMBbl OCHOBHOTO OOIIETO
oOpa3zoBanwus 110 XuMuH, [IprMepHOi TporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus 110 XUMuH U [Iporpammel Kypca XxuMuu s 8-9 KiraccoB 001eo0pa3oBaTeIbHBIX
yupexaenui, aprop H.H. I'apa
[TmanupoBaHue COCTaBIEHO HA OCHOBE aBTOpckoi nmporpamMmel I'apa H.H. «Xumwus. Paboune nporpammer. [lpeamernas nunust yueonukos I'.E.Pyn3uruca,
@.I". denpamana 8-9 kmaccel: yued. mocodue s obmeoodpasosar. opranuzanuii/ H.H I'apa. - 3-e u3z.,mepepad.-M.: [Ipocsemenue, 2019. -48c. — ISBN 987-
5-09-065302-2»
Hannas paGodas mporpaMmma peaiusyercsi B ydeOHuKax aiisi o0meoopaszoBatenbubix yupexaenuid [.E. Pymsutuca u @.I'. ®enpamana «Xumus. 8 kiace» u «XUMHUSL.
9 kiace» - M.: m3narensctBa «IIpocsemenuer», 2019r.
Pabouas mporpamMma 1o XMMUH JIJIs1 OCHOBHOM IIKOJIBI COCTaBJIeHa Ha OCHOBE: DyH/IaMEHTAIBHOTO Si/Ipa coJlepKaHust 001iero o0pa3oBaHus M B COOTBETCTBUU
¢ 'ocynapcTBeHHBIM CTaHAapTOM 0011er0 00pa3oBanus (mpruka3 MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparmu ot 17.12.2010 r. Ne 1897);
denepanbaoro 3akona ot 29 nekabps 2012 rona, Ne273 (Denepanbhbiii 3akoH «O0 o0pazoBanuu B POy);
[TocranoBnenust ['maBuoro I'ocynapctBennoro canutapHoro Bpada Poccuiickoit ®denepanun «O0 yreepxaenuu Canllun 2.4.2821-10 «CanurtapHo-
SMHIEMHUOJIOTHYECKHE TPEOOBAaHUS K YCIIOBHSIM U OpTaHU3aIK 00ydeHHst B 0011e00pa3oBaTenbHbIX yupexaeHusx» ot 29.12.2010 Nel89;
[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepkaeHun henepanbHOro nepedns yueOHUKOB, PeKOMEHYEeMbIX K UCIIOJIb30BAHUIO MIPU
peain3aly UMEIOLUX rOCyIapCTBEHHYIO aKKpeIUTaluo 00pa3oBaTelbHbIX IPOrpaMM Ha4aJbHOTO OOILEro, OCHOBHOT'O OOIEro, CPEeAHEro 00ILEero
00pa3oBaHU»
Obwaa xapakmepucmuka yuedonoz2o npeomema
B comeprkanuu JaHHOTO Kypca MpeCTaBlIeHbl OCHOBOIOIATAIOIINE TEOPETUICCKUE CBEICHUS 110 XMMHUH, BKITIOYAOIIHE H3YUYSHHE COCTABA U CTPOCHHS BEILICCTB,
3aBUCHMOCTH UX CBOMCTB OT CTPOCHHS, HCCIIEI0OBAHIE 3aKOHOMEPHOCTEH XUMUYECKUX TPEBPAICHUI U MyTeH yIPaBICHUsI UMH B LIEJISIX TTOJyYCHUSI BEIICCTB,
MaTepualioB, SHEPIUU.
ConeprkaHue y4eOHOTO MpeIMeTa BKIIIOYAST CBEICHUS O HEOPTaHWYECKUX BEIIECTBAX, MX CTPOCHUU U CBOMCTBAX, a TAK)KE XUMHIECKUX MPOLIECCax, IPOTSKAIIHX B
okpyxatoriem Mupe. Harbosee cioxHbie aeMeHTsl DyHIaMEHTAILHOTO siIpa CoAepKaHust 00IIero 00pa3oBaHusl 0 XUMHH, TAKHE, KAK OCHOBBI OPraHHYeCKOi 1
MPOMBIIIJIEHHOW XUMUH, IEPEHECEHBI B IPOTPaMMy CpeHel (T10JIHOMH) 00111e00pa30BaTeIbHON MIKOJIbI.
TeopeTrueckyro OCHOBY U3Y4€HHUSI HEOPTaHNYECKOW XMMHUH COCTABIISIET ATOMHO-MOJIEKYJISIPHOE yueHue, nepuoaudeckuii 3akon JI.M1. MenneneeBa ¢ kpaTkumu
CBCACHUAMU O CTPOCHHHU aTOMOB, BH/JIaX XUMHWYECKOU CBA3U, 3dKOHOMCPHOCTAX NPOTCKAHNHU XUMHNYCCKUX peaKHI/If/'I, CBOﬁCTBaX, MOJIYyUYCHUHU, IPUMECHCHNU METAJLJIOB,
HEMETAJIJIOB U UX COG}IHHGHHﬁ, 3HAKOMCTBO C BaXKHEHUIITMMHU OpPraHn4€CKrMMHU BCUICCTBaAM U
B n3yuennn Kypca 3HaYMTEIbHA POJIb OTBOJUTCS XMMUYECKOMY SKCIIEPUMEHTY: MPOBEJACHUIO PAKTUYECKUX U TAOOPAaTOPHBIX pabOT U ONMMCAHUIO UX PE3YJIbTATOB;
COOJIIOZICHHIO HOPM M NIPABUJI TIOBEJCHHUS B XMMHUYECKUX J1A00PATOPHSIX.
OCHOBHBIC yeiu N3YUCHUS] XMMHUU HATPaBJICHbI:
® HA 0CBOeHUe 8aNCHeluUX 3HaHutl 00 OCHOBHBIX IOHATHSIX M 3aKOHAX XUMHH, XUMUYECKOH CHMBOJIHKE;

® Ha o81adeHUe yMeHusMU HAO0JaTh XUMUYECKHE SBJICHHS, TPOBOANTH XUMHUECKUN IKCTIEPUMEHT, POU3BOIUTH PACUEThl HA OCHOBE XUMHUYECKHUX (HOpPMYIT
BEILIECTB U YPABHEHU XUMUYECKUX PEaKIINN;

® Ha pazeumue NMO3HABATCIbHBIX NMHTCPECOB U MHTCIVICKTYAJIbHbIX CIIOCOOHOCTEH B npouecce MpoBCACHUA XUMHUYCCKOTO SKCIIEPUMCHTA, CAMOCTOATCIBHOI'O
HpI/IO6peTeHI/I51 3HAHUM B COOTBETCTBUU C BO3HHKAIOMMMH ) KU3HCHHBIMH HOTpC6HOCTSIMI/I;

® Ha eocnumarHue OTHOUICHUA K XHUMHHU KaK K OJTHOMY U3 (I)yHI[aMCHTaJIBHBIX KOMITIOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY 06H_[e‘ICHOBCLIeCK0ﬁ KYJbTYPBI;



®  Ha npuMeHeHue NOJIYYeHHbIX 3HAHUU U YMenuti 17151 0e30MacHOr0 MCIIOIb30BaHMs BEILIECTB U MaTEPHAJIOB B OBITY, CEJILCKOM XO035HCTBE U HA MPOU3BOJICTBE,
pelIeHus IPaKTUUECKUX 3a7a4 B IOBCETHEBHOM KU3HU, IPEIYIPEKACHUS SIBJICHUN, HAHOCSIINX BPE 340POBBIO YETIOBEKA U OKPYXKAIOLIEE CPEIE.
OpnHol 13 BaXKHEWIINX 3a/1a4 OCHOBHOTO 00111er0o 00pa30oBaHUsl SBJISETCS MOArOTOBKA 00YYArOIIUXCS K 0CO3HAHHOMY U OTBETCTBEHHOMY BbIOOPY JKU3HEHHOTO U
npodeccuonanabHoro mytu. OOydaromuecs J0KHBI HAYYUTHCS CAMOCTOSATENBHO CTABUTD LIEJIH U ONPEAETATh MMyTH UX TOCTHXKEHUS, UCIIOJIb30BaTh
NpUOOPETEHHBIN B IIKOJIE OMBIT B pealbHOM JKU3HM, 32 paMKaM# y4eOHOTo Ipolecca.
XuMus Kak yaeOHbIN IpeIMET BHOCUT CYILIECTBEHHBIN BKJIaJ] B BOCIIMTAHUE U Pa3BUTHE 00YYaIOIINXCs; OHA MPU3BAHA BOOPYKUTH UX OCHOBAMHU XUMUYECKUX
3HaHUH, HEOOXOIUMBIX ISl TIOBCETHEBHOM JKU3HU, 3aJI0KUTH (DyHJAMEHT JUIsl JaJIbHEHIIIero COBEPIICHCTBOBAHMS ATUX 3HAHUH, a TAK)KEe CIIOCOOCTBOBATH
0e30macHOMY MOBEICHUIO B OKPY)KAIOIIEH cpesie ¥ Oepe’KHOMY OTHOILICHHUIO K Heil. Pa3BuTHe mo3HaBaTEIbHBIX HHTEPECOB B IMPOLIECCE CAMOCTOSTEILHOTO
npruoOpeTeHNs XMMUYECKHUX 3HAHUH U MCIIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB HH(OPMAIMHY, B TOM YHCJIE KOMIIBIOTEPHBIX.
Bocnuranue yoe:kIeHHOCTH B IMMO3UTUBHOM POJIM XUMHUH B KU3HU COBPEMEHHOTO O0IIECTBa, HEOOXOJUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIICHHS K CBOEMY
3I0pOBBIO U OKpY’Karollel cpese.
Mecmo yuebnozo npeomema 6 yueoHom niamne
OcoOeHHOCTH coiepKaHusI Kypca « XUMHEsD SBJISIOTCS TJIaBHOM MPUYUHON TOTO, YTO B 6a3UCHOM y4eOHOM (00pa30oBaTeNIbHOM) TUTaHE ATOT MPEAMET MOSBIISETCS
MOCTICHUM B PSIIy €CTECTBEHHOHAYUHBIX JUCLIUIUIMH, TOCKOJIBKY ISl €F0 OCBOSHUS IIKOJIBHUKH JTOJDKHBI 00J1a/1aTh HE TOJIBKO OMPEIeIEHHBIM 3a11acoM
MpeIBAPUTEILHBIX €CTECTBEHHO-HAYYHBIX 3HAHUM, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.
B obOpazoBaTenbHOI porpaMMe 1o XMMHUU Ha U3y4eHHe XUMHUH B 8§ 1 9 Ki1accax OTBOAUTCS 2 yaca B HE/IeNo, 68 yacoB B roJl. Peanuzanus JaHHON mporpaMmbl
CIOCOOCTBYET MCIOJIb30BaHUIO pa3HO0OPa3HBIX (POPM OpraHHU3aluH y4eOHOTO MpoIecca, BHEPEHUIO COBPEMEHHBIX METOIOB 00YyUYSHHS U MeJarorn4eCKux
TEXHOJIOTHH.
Pe3ynomamut oceoenus yuedonozo npeomema
OcHoBHO# (opMOii OpraHu3auy yueOHOTO Mpoliecca SBISETCs KIACCHO-YpOUHas cucTeMa. B kauecTBe JONOJTHUTENBHBIX (JOpPM OpraHu3anuu 00pa3oBaTeIbHOTO
npoIiecca UCIOoIb3yeTCsl CUCTEMa KOHCYIbTAllMOHHOW OICPKKY, MHANBHYATbHBIX 3aHITHH, CAMOCTOATENIbHAS paboTa yJaluxcs ¢ UCTI0Ib30BaHUEM
COBpEMEHHBIX HH(POPMAIIMOHHBIX TeXHONIOTHA. OpraHu3aiius COPOBOKICHUS yUAIINXCsl HAIIPaBJICHA Ha CO3[JaHNE ONTHMAILHBIX YCIOBUH 00yUYEHUs; HCKITIOUEHUE
MICUXOTPAaBMHUPYIOMIUX (PAKTOPOB; COXpaHEHHE ICUXOCOMATUIECKOTO COCTOSTHHSI 3/I0POBbS YUAIIMXCS; Pa3BUTHE MOJIOKUTEITHHONH MOTHUBAIIUU K OCBOCHHUIO
MPOrpaMMBbl; pa3BUTHE MHIMBUIYaTLHOCTH M OAAPEHHOCTH KaXI0TO peOeHKa.
PaGouas mporpamma npemxycMatrpuBaeT (GOPMHUPOBAHKE Y YUALTUXCS 001Iey4eOHbIX YMeHHIi U HABBIKOB, YHUBEPCAIbHBIX YUeOHBIX NeHCTBHI U KII0YEeBbIX
KOMIIeTEeHIUIi: YMEHHE CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO [T03HABATENIbHYIO JIEATEIbHOCTh; UCTIOJIb30BAHHUE SJIEMEHTOB IPUUUHHO-
CJIEZICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAJILHOTO aHAIN3a; OTIPEIeICHUE CYITHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00beKTa; yMEHUE pa3BEepHYTO 0OOCHOBBIBAThH
CYKIEHHUS, JaBaTh ONPEAEIICHHUS, IPUBOINUTD J0KA3aTEIbCTBA; OLEHUBAHUE U KOPPEKTUPOBKA CBOEIO MOBEJIEHUS B OKPYKAIOLIEM MUPE.
PesyabTaTsl n3yuenus Kypca «Xumus. 8 kiaace», «Xumus. 9 kiaace» npuBeeHsl B pazaene « TpeOoBaHUSA K YPOBHIO MOATOTOBKH BBIITYCKHUKOBY, KOTOPbII
MOJIHOCTBIO COOTBETCTBYET cTaHAapTy BToporo nokosieHuss ®I'OC. TpeboBanus HanpaBiIeHbl HA peaTu3alMi0 CUCTEMHO-AEATEIbHOCTHOTO, U IMYHOCTHO-
OPUEHTHPOBAHHOT'O TIOJX0/I0B; OCBOCHUE YUAIlUMUCS MHTEJUIEKTYaIbHON U MPaKTUUYECKON JAEATEIbHOCTH; OBJIa/ICHNE 3HAHUSIMHU U YMEHUSMHU, BOCTPEOOBAHHBIMU B
MTOBCETHEBHOM JKU3HU, TIO3BOJISIONIMMH OPUEHTUPOBATHCS B OKPYKAIOIIEM MHPE, 3HAYUMBIMH TSI COXPaHEHHS OKPYKAFOIICH CPeIlbl 1 COOCTBEHHOTO 3/IOPOBBSI.
I[nanupyemble pe3yJibTAThI H3y4YEeHHS] y4eOHOT0 NMpeaMeTa
BreinyckHuk nayuumces:
® ONMCBIBATh CBOMCTBA TBEP/BIX, )KUIKUX, Fa3000pa3HbIX BELIECTB, BHIICISA HX CYIIECTBEHHBIC IIPH3HAKY;
® XapaKTepHU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTAHABIUBATH IPUYNHHO-CIICICTBEHHBIC CBSI3H MEX/y JaHHBIMU XapaKTEPUCTUKAMH BELIECTBA;
® PacKpBIBaTh CMBIC OCHOBHBIX XUMHYECKUX TOHATHH: aTOM, MOJICKYJIa, XUMUYECKHI 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, HCHOJB3YS
3HaKOBYIO CHUCTEMY XHUMUH;
® 1300paxkaTh COCTAB MPOCTEHIIHX BENMIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYI M CYIIIHOCTh XUMHUECKUX PEAKIMN C MOMOIIBI0 XUMUUECKHX YPaBHEHUH,;
® BEIYUCIISITE OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, a TAK)KE MACCOBYIO JIOJTI0 XUMHYECKOTO 3JIEMEHTA B COCTMHCHHUSAX;
® CPaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
® KJIaCCU(UIMPOBATH OKCUIBI M OCHOBAHMS T10 CBOWCTBAM, KUCIIOTHI M COJIM — IO COCTaBY;



® OIIUCHIBATh COCTaB, CBOWCTBA U 3HAUCHUE (B IIPUPOAE U IIPAKTUIECKOM JEATEIHOCTH YEIOBEKA) MPOCTHIX BEIECTB — KMCIOPOAa U BOLOPO/a;

® 110J1630BaThCA J1a00OPATOPHBIM 000PYJOBaHUEM U XUMUYECKOH MOCY10i;

® IPOBOANTEL HECIIOKHBIE XUMHUYECKHE OMBITHI M HAOTIOACHUS 32 M3MEHEHHWEM CBOMCTB BEIIECTB B IPOLIECCE MX MPEBPALICHUH; COONIOAAaTh MpaBHUiIa TEXHHKH
0e30IacHOCTH MPH NPOBEJICHUN HAOIIOJCHUH U OTIBITOB;

® pazIMyaTh SKCIEPUMEHTAIBFHO KUCIOTHI M LIETIOYH, MONB3YSICh MHAMKATOPAMH; OCO3HATh HEOOXOIUMOCTH COONIOJICHHS Mep 0e30MacHOCTH HpH OOpalleHuH C
KHCJIOTaMU M LIEJI0YaMHU.

¢ KitaccudummpoBaTs MHOTOOOpa3ne XMMHUIECKUX PEAKITAIH

e V3y4yuT CBOICTBA METAJIJIOB, HEMETAJJIOB M UX COCIUHEHUIN

BBINYCKHUK nOIySUm 603MOMNCHOCHID HAYYUMBCA

® 'PaMOTHO O0pAaIIAaThCs C BEIIECTBAMU B IOBCEJHEBHOM JKHU3HU;

® 0CO3HABATh HEOOXOAUMOCTH COOIOICHNS IIPABUJI SKOIOTHYECKH 0€30I1acCHOI0 MOBEIEHHSI B OKPY KarOIEH IPUPOAHOM Cpeae;

® [IOHMMATh CMBICT ¥ HEOOXOAUMOCTh COOIIOIEHUS IPEANUCAHUHN, IPEUIaraéMblX B HHCTPYKLHAX 110 UCIIOIb30BAHUIO JIEKapCTB, CPEACTB OBITOBOM XUMUU U AP.;

® JICTIOJIb30BaTh NMPHOOPETEHHbIE KIIIOYEBBIE KOMIICTCHTHOCTH IIPHU BBIIOJIHEHHHM HCCIIECAOBATEIbCKUX MPOEKTOB IO HM3YYEHHIO CBOMCTB, CHOCOOOB IOJIYYEHHS H
pacro3HaBaHUs BEIIECTB;

® Pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTbD, UCTIOJIB3YS CPEICTBA YCTHOTO M MUCBMEHHOTO OOLICHUS, MPOSIBISITh TOTOBHOCTh K YBaKCHHIO HHOM TOYKH 3pEHUS
pu 00CYKJICHUN Pe3yIbTaTOB BHIMOJIHEHHOH PabOTHI;

© 00BEKTUBHO OLICHUBATh MH(POPMALMIO O BELIECTBAX M XMMHUYECKHX IpOLeccax, KPUTHUECKH OTHOCHUTHCS K ICEBIOHAYy4HOH HH(OpMaunuu, HeJOOPOCOBECTHOM
pekname, Kacarouiecs NCIOIb30BaHNsI Pa3IMYHBIX BEIIECTB.

Ilepuoguyecknii 3aK0H ¥ NepUOIHYECKAS CUCTeMa XMMHYeCKHUX 3j1eMeHTOB [I.. Menneneea. CTpoeHue BelecTBa.

BrinyCkHUK Hayuumcs:

® KJIacCUPUIMPOBATh XUMHUYECKHE 3JIEMEHTHI Ha METaJLIbl, HEMETAJUIbI, 3JIEMEHTHI, OKCUABI M THAPOKCHUIBI KOTOPBIX aM(pOTEPHBI, U HHEPTHBIC 3JIEMEHTHI (Ta3bl) JUIs
OCO3HaHUS BaXKHOCTH YNOPSIOYEHHOCTH HAYYHBIX 3HAHUII;

® PacKpbIBaTh CMBICI Nepruoandeckoro 3akoHa /I.11. Menneneesa;

® OITMCHIBATh U XapaKTepU30BaTh TAOINYHYIO0 HOpMY NEPHOANYECKON CUCTEMBI XUMHUUECKUX HJIEMEHTOB;

® XapaKTEpHU30BaTh COCTAB aTOMHBIX SJIEp M paCHpeAciICHHE YNCIa JJEKTPOHOB IO 3JIEKTPOHHBIM CJIOSAM aTOMOB XMMHYECKHX 3JEMEHTOB MAaJIbIX IEPHOJOB
MIEPUOANYECKON CUCTEMBI, a TAKXKE KAl U KaJIbLUS;

® pa3nuyaTh BUBl XMMUYECKON CBSA3M: NOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJIIPHYIO U METAJUINYECKYIO;

® 1300paxath 3JCKTPOHHBIE GOPMYIIBI BEIIECTB, 00pa30BaHHBIX XHMUYECKUMH CBS3SIMHU Pa3HOTO BUJIA;

® BEISIBIISITH 3aBUCUMOCTH CBOMCTB BEIIIECTBA OT CTPOCHUS €r0 KPUCTAITMIECKOM PEMIETKH (MOHHOM, aTOMHOM, MOJICKYJIIPHOM, METAUTMYECKOH );

® XapaKTEepPH30BaTh XMMUYECKUE DIIEMEHThI U X COSIMHEHUS] Ha OCHOBE TTOJIOKEHHS JIEMEHTOB B IEPUOJIMUECKON CHCTEME 1 0COOEHHOCTEN CTPOCHUSI UX aTOMOB;

® OTIMCHIBAaTh OCHOBHBIE MpPEANOChUIKH OTKpeITUs [I.MI. MeHaeneeBsIM MEPHUOAMYECKOTO 3aKOHA W TMEPHOJAMYECKOW CHCTEMBI XUMHYECKHX OJIIEMEHTOB H
MHOT000pa3HyI0 HAYYHYIO AE€ATEIHHOCTh YIEHOTO;

® XapaKTepHU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHHNE TTEPHOAMUECKOT0 3aKOHA U MIEPHUOIUIECKOI crucTeMbl XuMudeckux anemeHToB .M. Menneneesa;

® 0CO3HABATH HAYYHBIE OTKPBITUS KaK Pe3yJIbTaT JUTHTENHLHBIX HAOIFOIEHHI, ONIBITOB, HAYYHOH MMOJIEMHUKH, TIPEOJIOICHUS TPYAHOCTEH U COMHEHUH.

BBINYCKHUK nOIYyUUmM 603MONCHOCHb HAYUUIMbLCA .

® OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JUIA IPAKTHUECKOM JESTENTbHOCTH YEI0BEKa;

® OITMCHIBATh N3yYEHHBIE 00BEKTHI KaK CUCTEMBI, IPUMEHSISI IOTHKY CUCTEMHOTO aHaJIn3a;

® IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJUUECKON CHCTEMbl XUMUYIECKHX DJIEMEHTOB U1l OOBSCHEHHUS M TPEBUICHHS CBOWCTB KOHKPETHBIX BEIIECTB;

® pa3BUBaTh WH(POPMALMOHHYIO KOMIETEHTHOCTH IIOCPEACTBOM YIIyOJeHHsS 3HaHWH 00 HMCTOPUM CTAHOBJIEHUS XMMUYECKOH HAayKH, €€ OCHOBHBIX IOHSTHMH,
MEPUOANYECKOT0 3aKOHA KaK OJHOT0 M3 BaKHEHININX 3aKOHOB IPUPOBI, @ TAKKE O COBPEMEHHBIX JOCTIKEHUSIX HAYKH U TEXHUKH.



MHoroo0pa3ue XMMHYEeCKUX peaKnuii.

BrimyckHuK Hayuumces:

® O0BSACHATH CYyTh XUMHUYECKUX ITPOLIECCOB;

® HA3bIBATh MIPU3HAKHU M YCIIOBHS MPOTEKAHNS XUMAYECKIX PEaKIIHIA;

® YCTaHABJIMBATH MTPUHAICKHOCTh XUMUIECKON pPEeaKIMH K ONPEIEICHHOMY THITY 110 OJHOMY W3 KJIACCU(UIPOBAHHBIX TPU3HAKOB:

1) o uymcny ¥ cocTaBy UCXOAHBIX BEIIECTB U MPOIYKTOB PEAKITUH (PEAKIINH COSTUHEHHS, PA3IIOKEHNUS, 3aMelleH s 1 00MeHa);

2) 10 BBIACTICHUIO WJIU TIOTJIOMIECHUIO TEIUIOTHI (PEaKIiy YK30TEPMUICCKHE M SHIOTCPMUUICCKHE);

3) 1o U3MEHEHHIO CTETIeHEe OKHUCIICHUS! XUMHYECKHUX AIEMEHTOB (OKHCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIH);

4) mo oOpaTUMOCTH Tporiecca (peakiuu 00paTUMbIe U HEOOpaTUMBIC);

® Ha3bIBaTh (PAKTOPEI, BIUSIONINE HA CKOPOCTh XUMUYIECKIX PEAKIIH;

® HA3bIBaTh (PAKTOPEI, BIUSIOIIE HA CMEIIEHHEe XUMIYECKOTO PaBHOBECHS;

® COCTaBJISTh YPAaBHEHHS DJIEKTPOIUTHICCKON AMCCOIMAINN KHCIOT, IIeToYel, coell; IMOHbIe U COKpallleHHbIe NOHHBIE YPaBHEHUS peakiuii oOMeHa; YpaBHEHHS
OKHCIIUTEIEHO - BOCCTAHOBHUTEIBHBIX PEAKITHIA;

® [IPOTHO3UPOBATh MPOAYKTHl XUMHUECKUX Peakiui mo (GopmysiaM / Ha3BaHUSM HCXOIHBIX BEILECTB; ONPENENISATh UCXOAHbIC BellecTBa Mo GopMyiaaM / Ha3BaHUSIM
MPOAYKTOB PEaKIUH;

® COCTaBJIATh YPAaBHEHUS peakliii, COOTBETCTBYIOIINX MOCIEA0BATENIbHOCTH («IIEMOYKE») MPEBpAIICHN HEOPraHNUECKHUX BEILECTB Pa3IMUHBIX KIaCCOB;

@ BbISIBJIATH B ITPOLECCCE SKCIICPUMCHTA MMPU3HAKH, CBUACTCIILCTBYIOINE O IPOTCKAHU U XUMHUYECKOMN peaKkuunu;

® TOTOBUTH PACTBOPHI C OIIPEIEICHHON MacCOBOM J10JIEM paCTBOPEHHOIO BEILIECTBA;

® OIIPEIEIISAThH XapakTep cpebl BOJHBIX PACTBOPOB KUCIIOT M IIEIOYEH 10 N3MEHEHUIO OKPACKH WHINKATOPOB;

® [IPOBOJUTH KaUCCTBCHHBIC PCAKIINH, TOATBEPKAAOIINC HAJIMYUEC B BOAHBIX PACTBOPAax BEHICCTB OTACIBHBIX KATUOHOB 1 aHMOHOB.

BhIyCKHUK noayuum 603M0MHCHOCHIb HAYUUMBCA

® COCTaBIISITh MOJICKYJISIDHBIC U TIOJTHBIE HOHHBIE YPaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSM;

® IPUBONTH MTPUMEPHI PEAKIINUH, TTOATBEPKIAIONINX CYIIECTBOBAHNUE B3aUMOCBSI3U MEXIY OCHOBHBIMHU KJIACCAMHU HEOPTaHMYECKUX BEIECTB;

® [IPOTHO3MPOBATH PE3YNBTATHI BO3JEHCTBHS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON peaKIny;

® [IPOTHO3MPOBATH PE3YNBTATHI BO3JEHCTBHS PA3IMYHBIX (PAKTOPOB HA CMEIICHHE XUMHUIECKOT'O PABHOBECHSI.

MHoroo0pa3ue BeuecTs.

BrinyckHUK Hayuumcs:

® OIPEACTIATE MPUHAMJIC)KHOCTE HCOPTAHUYCCKUX BEIICCTB K OAHOMY M3 U3YUYCHHBIX KHaCCOB/prnl'I: MCTaJIJIBI 1 HEMECTAJJIbI, OKCHUJbI, OCHOBAaHU, KHUCJIOTHI, COJIH,

® COCTaBJIATh (POPMYJIBI BEIIECTB 110 UX HA3BaHUSM;

® OIPEACITIATH BAJICHTHOCTD U CTCIICHDb OKUCJICHUS 3JIEMCHTOB B BCIICCTBAX;

® COCTAaBJISITh Q)OpMyHI)I HCOPraHn4eCKUux COC}II/IHCHI/Iﬁ M0 BAJICHTHOCTAM M CTCIICHAM OKHUCJICHHA JJICMCHTOB, a TAKXE 3apdaaM HWOHOB, YKa3aHHbBIM B Ta6n1/1ue
PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJEH;

® O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3MYECKUX M XMMUYECKHX CBOMCTB MPOCTHIX BEIIECTB W MX BBICIIMX OKCHIOB, OOPa30BaHHBIX 3JIEMEHTaMH BTOPOTO U
TPETHEro MEPHUOJIOB;

® Ha3bIBaTh O0IINE XUMHUYECKHE CBOWCTBA, XapaKTEPHBIE JIJIs TPYII OKCHIOB: KHUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.

® Ha3bIBaTh O0IINE XUMHUECKHE CBOUCTBA, XapaKTEPHBIE JIsl KaXKI0T0 KIlacca BEIECTB;

® IPUBOJUTDH NPUMEPHI PEAKIHiA, TOATBEPKAAIOIINX XUMUYECKHUE CBOMCTBA HEOPIraHUUECKMX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAaHUHN H COJICH;

® OIIPE/IEIISATH BEIIECTBO — OKMCIIMTENb U BENIECTBO — BOCCTAHOBUTENb B OKHCIIUTEIILHO — BOCCTAHOBUTEIBHBIX PEAKIIHSIX;

® COCTaBIISITh AJIEKTPOHHBIN OaNlaHC 110 MPEIIOKEHHBIM CXeMaM peaKIvii;

® [IPOBOJIUTE JIAOOPATOPHBIE OMBITHI, IOATBEPKAAIONINE XUMIUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

® IPOBOUTH J1a0OpaTOpPHBIE OMBITHI MO TOIYYEHHI0O W COOMpAHHIO Ta3000pa3HBIX BEMIECTB: BOAOPOAA, KHCIOPOJA, YIJIEKHCIOrO ra3a, aMMHaKa; COCTaBISATh
YpaBHEHHUSI COOTBETCTBYIOIINX PEaKIIHHi.



BBINYCKHUK NOJTYYHT 603MOMCHOCHb HAYUUMbCA

* IPaMOTHO 00pAIIATHCS C BEIIECTBAMHU B IIOBCCAHEBHOM JKH3HH;

* 0CO3HABATh HEOOXOIUMOCTh COOJIFOACHHS MTPABHII IKOJIOTHYECKH OE30MacHOro MOBEACHHS B OKPYIKAIOLIeH IPUPOAHON cpene;

* [IOHUMATh CMBICI M HEOOXOANMOCTh COOIIOACHHS IPEAMCAHNUM, TIPEIIAraeMbIX B HHCTPYKIMSIX TI0 HCIIOIB30BAHHIO JIEKAPCTB, CPEACTB OBITOBON XUMHH H JP.;

* HCIOJb30BaTh MPUOOPETEHHBIC KIIOYEBbIE KOMIETEHTHOCTH NPU BBIIOIHEHUH HCCIIEAOBATEIbCKHX MPOCKTOB MO H3YYCHHUIO CBOWCTB, CIIOCOOOB MOJYYEHUS U
pacro3HaBaHsl BEIIECTB;

* pa3BHBaTh KOMMYHHMKATHBHYIO KOMIICTCHTHOCTb, HCIIOJB3Ysl CPEACTBA YCTHOM W NMCHMEHHOH KOMMYHHKAIMH NPH paboTe ¢ TeKCTaMH y4eOHHKA |
JOTIONHUTENBHOM JINTEPaTyPOil, CIPABOYHBIMY TaOJIULAMH, TPOSBISTH TOTOBHOCTh K YBaXKECHUIO HHOI TOYKH 3pEHHUS IPH 0OCYKICHUN PE3yJIbTATOB BHIOIHEHHO paboThI;

* 00BEKTHBHO OLICHHWBATH MH(GOPMALMIO O BEIIECTBAX M XUMHYECKHX IPOLECCaX, KPUTHYSCKH OTHOCHTHCS K IICEBIOHAYYHOH HH(pOpMamuu, HeZ00pOCOBECTHON
peKIIame, KacaroLIeHCst HCIIOIb30BAHMS PA3IMYHBIX BEILIECTB.

* 0CO3HABATH 3HAYCHUE TCOPETUUCCKUX 3HAHUM [T TPAKTHYECKOH IEATEIbHOCTH YEII0BEKa;

* ONHUCHIBATh U3YYCHHBIC OOBEKTHI KK CHCTEMbI, IIPUMEHSISI JIOTHKY CHCTEMHOTO aHAIN3a;

* IPUMEHSITh 3HAHHS O 3aKOHOMEPHOCTSIX MEPUOTHICCKOM CHCTEMBI XUMHYECKUX 3IEMEHTOB ISl OOBSICHEHHS U [IPEABH/ICHUS CBOICTB KOHKPETHBIX BEIIECTB;

* pasBuBaTh HHPOPMALMOHHYIO KOMIETEHTHOCTh IMOCPEICTBOM YINyONCHHsl 3HAHHWH 00 HCTOPUM CTAHOBJICHHS XUMHYECKOW HAyKH, €€ OCHOBHBIX IOHSTHIA,
HEePUOIMYECKOr0 3aKOHA KaK OJHOrO U3 BOYKHEUIIHNX 3aKOHOB MIPHPO/IbI, @ TAKIKE O COBPEMEHHBIX TOCTIDKCHUSIX HAYKU U TEXHHUKH.

* COCTABIISITH MOJICKYJISIPHBIC U MOJIHBIE HOHHBIC YPABHEHHS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHHSIM;

* IPUBOJUTH NPUMEPBI PEAKIIHH, TOATBEPIKIAIONINX CYLICCTBOBAHHNE B3aHMOCBSI3H MEXTy OCHOBHBIMH KJIaCCAMU HEOPTaHMYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACHCTBHS Pa3InYHbIX (haKTOPOB HA M3MEHEHHE CKOPOCTH XMMHYECKON PeaKiiy;

* IPOTHO3UPOBATH PE3yJIbTATHI BO3ACHCTBHS Pa3INIHbIX (haKTOPOB HAa CMEIICHHE XUMUYECKOTO PAaBHOBECHSI.

* IPOrHO3MPOBATH XMMUYECKUE CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHHS;

* IPOrHO3MPOBATH CIIOCOOHOCTH BELIECTBA MPOSIBISITH OKHCIUTEIBHBIC WIH BOCCTAHOBHTEIBHBIC CBOMCTBA C yUETOM CTEIEHEH OKUCICHHS DJIEMEHTOB, BXOUIIINX B
ero COCTaB;

* BBISIBIISTH CYIECTBOBAaHUE MCHETHYECKON B3aHMOCBSI3H MEX/Iy BEIIECTBAMH B PSLY: MPOCTOE BEIIECTBO — OKCHJ — I'HAPOKCHI — COJIb;

* OpraHU30BBIBATH, IPOBOIUTH YYCHUUECKUE TIPOSKTHI 10 HCCIICJOBAHUIO CBOMCTB BEIIECTB, MMEIONIMX B)KHOE MIPAKTHYECKOE 3HAYCHHE.
BBIITyCKHUK MOTy9UT BO3MOKHOCTH HAYIUTHCS:
* TPAMOTHO O0pAaIaThCs C BEIECTBAMHU B ITIOBCEIHEBHOM KH3HHY;
* 0CO3HaBaTh HEOOXOAMMOCTh COOJTIOICHUS MIPABHIT IKOJIOTHYECKH 0E30M1acCHOT0 MOBEJICHUS B OKPYIKAIOIIEH IPUPOIHOIL cpere;
* IOHUMATh CMBICII ¥ HEOOXOJUMOCTb COOIIOACHHS ITPEATHCAHNH, IPEIaraéMbIX B MHCTPYKIHUSX 110 UCIIOIBb30BAHHIO JIEKAPCTB, CPECTB OBITOBOM XMMHH H JIP.;
* YICIIOJIB30BaTh IPHOOPETEHHBIE KIFOUEBbIE KOMIIETEHTHOCTH ITPHU BBINOJIHEHUH UCCIIEI0BATEIbCKUX ITPOSKTOB 110 U3YYCHUIO CBOMCTB, CIIOCOOOB MOTYYCHUS U
pacro3HaBaHuUs BEIECTB;
* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YsI CPEJICTBA YCTHOM M MMChbMEHHONW KOMMYHHKAIMHU ITPU paboTe C TEKCTaMH y4eOHHUKa 1
JOTIOJIHUTENEHON JINTEPATYPOi, CIIPaBOYHBIMU TaOJIHIIAMH, TIPOSBIISATH TOTOBHOCTH K YBOXKEHHIO MHOW TOYKH 3pEHHS IPU 00CYKIICHUHU PE3YJIHTATOB BHIITOJTHEHHON
paboTsr;
* 00BEKTUBHO OIIEHMBATH HHPOPMAIIHIO O BEIIECTBAX U XUMHYECKUX MPOIeccaX, KPUTHIECKH OTHOCUTHCS K IICEBIOHAYYHON HH(POPMAIINH, HEJOOPOCOBECTHOU
pekiIame, Kacaromleics UCIOIb30BaHNs PA3IMYHBIX BEIIECTB.
* OCO3HABATh 3HAUCHNE TEOPETUUECKHUX 3HAHHUH JUIS IPAKTHIECKON JeSTEITHbHOCTH YEJI0BEKa;

* ONUCHIBATh U3Y4YEHHbIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CHCTEMHOTO aHANIN3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOANIECKON CHCTEMBl XUMUYECKUX 3JIEMEHTOB U1l OOBSICHEHHS M PEABUICHHS CBONCTB KOHKPETHBIX BEIECTB;
* pa3BUBaTh HH()POPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YITyOJIeHUS 3HAHUH 00 HCTOPUH
CTAHOBJICHHS XUMHUYECKOH HayKH, €¢ OCHOBHBIX MOHATHH, MEPHOANIECKOTO 3aKOHA KaK OJJHOTO U3 BayKHEHIINX 3aKOHOB IPUPOJIBI, & TAKXKE O COBPEMEHHBIX
JTOCTH)KEHHAX HAyKU U TEXHUKU.
* IPUBOJUTH IIPUMEPHI PEAKIUH, MOATBEP)KAAOIINX CYIIIECTBOBAHNE B3aUMOCBSI3H MEX[y OCHOBHBIMH KJIACCAMU HEOPTaHHYECKHX BEILECTB;
* BBISIBIIATB CYIIECTBOBAHHE FeHETUUECKOH B3aMMOCBSI3H MEXKIY BEIIECTBAMH B PS/Ty: TIPOCTOE BEIIECTBO - OKCUJL - THAPOKCHUJ - COIIb;



* OPraHU30BBIBATH, IIPOBOJIUTH YICHUUECKUE IIPOEKTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, MMEIOIINX BA)KHOE IPAKTUYECKOE 3HAUCHHE.

JIuunocmmnovie, Memanpeomemnbvie u npeOMemusle Pe3yibmamol 0C60CHUA YUeOH020 npeomema « Xumus)
JINYHOCTHBIMH pe3yabTaTAMM U3Y4YEHHUS IpeaMeTa « XUMUS SBISIOTCS CIEIYIOINE YMEHUS:
- Bocriutanue poccuicKoi rpakIaHCKOW HACHTUIHOCTH: TIATPUOTHU3MA, JIFOOBH U yBakeHHe K OTeUeCTBY, YyBCTBO TOPJOCTH 3a CBOIO PouHYy, 3a poCCHIICKYIO
XUMHUYECKYIO HAYKY
- ®opMHpOBaHUE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU M OOLIECTBEHHOM MPAKTHKH, a TAK)KE COLMATBHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOT000pPa3Hi0 COBPEMEHHOT'O MUpa
- ®opMHpOBaHKE OTBETCTBEHHOI'O OTHOIICHHUS K YUEHHUIO, TOTOBHOCTH U CIOCOOHOCTH K CaMOPAa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUYESHHIO U
MO3HAHUIO, BEIOOPY PO UIBLHOr0 00pa3oBaHKs HAa OCHOBE MH(OPMALIUU O CYIIECTBYIOIMUX MPO(ecCrusax 1 JNUYHBIX TPO(PECCHOHATBHBIX MPEANOYTEHUH.
Oco3HaHHOMY MTOCTPOCHUIO WHAMBHIYAJIbHBIX 00Pa30BaTEIbHBIX TPACKTOPHI C yUETOM YCTOMYMBBIX MO3HABATEILHBIX HHTEPECOB
- popMHUpOBaHNE KOMMYHHUKATUBHOW KOMITETCHIIMHA B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HON, YueOHO — UCCIIeI0BATEILCKOM, TROPUECKON U APYTHX BUIAX
JEeSTEILHOCTU
- ®opMHpOBaHUE U IOHUMAHUE LIEHHOCTH 3/I0POBOT0 U O€3JI0MacTHOTO 00pa3a KHU3HH, YCBOCHUE MPABHI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1acHOro
MOBE/ICHUS B UYPE3BBIYANHBIX CUTYALUSIX, YTOKIAOIIMX KU3HH U 3[J0POBbIO JIOIEH
- ®opMHpOBaHUE MMO3HABATEIHHON HHPOPMALMOHHON KYJIbTYpPhl. B TOM uncie pa3BuTHE HaBBIKOB CAMOCTOSITEILHON paboThI ¢ y4eOHBIMU MOCOOMSIMU, KHUTAMH,
JTOCTYIHBIMH HHCTPYMEHTAMHU M TEXHUYECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA
- ®opMHpOBaHKE OCHOB PKOJIOTUYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS [IEHHOCTH JKU3HU BO BCEX €€ MPOSIBIICHUSAX U HEOOXOJMMOCTH OTBETCTBEHHOTO ,
OepeKHOTO OTHOIIIEHUS K OKpY>KaloIel cpefie
-Pa3BuTHe roTOBHOCTH K pPEIIEHUIO TBOPUYECKUX 3a]1a4, YMEHHUE HAXOAUTh aJeKBAaTHbIE CIIOCOOBI MOBEJCHNS U B3aUMO/ICHCTBHE C TApTHEPAMU BO BpeMsl y4eOHOM 1
BHEY4eOHOM /1eATEIbHOCTH, CHOCOOHOCTH OLIEHUBATh NTPOOJIEMHbIE CUTYaLIUU
MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3y4eHHUs Kypca « XUMUs» ABJsIeTCsl JOPMHUPOBAHUE YHUBEPCAIbHBIX YueOHbIX AeiicTBuil (VY I).
Ilosnasamenvnvie YV/I:

- CaMoCTOSTENBHO OOHAPYKUBATh U (OPMYIIUPOBATH YUEOHYIO MIPOOIIEMY, ONIPEAEIISATh 1Ieb Y4eOHOM AeSITeTbHOCTH, BHIOUPATh TEMY PaOOTHI
- BeiBurate Bepcuu pemieHus npo0aeMbl, 0CO3HABaTh KOHEYHBIH pe3ysbTaT, BRIOUPATh U3 MPEII0KEHHBIX U HCKaTh CAMOCTOSITENILHO CPE/ICTBA TOCTHIKECHUS 1IETTH.
- CocTaBnsTh (MHIUBUYaJIbHO WU B TPYIIIE) IUIAH PEHICHUS POOJIEMBI (BBITIOJTHEHUS MPOEKTA).

- Pabotas o miany, cBepsATh CBOM JEHCTBUS C LENBIO U, TPU HEOOXOTUMOCTH, HCIIPABIISATH OIIMOKH CAMOCTOSTENBHO.

- B nmuanore ¢ yuutenem cOBEpIIEHCTBOBATH CAMOCTOSTEIHFHO BRIPAOOTAHHBIE KPUTEPHH OIICHKH.

Kommynurxamuenvie YV/I:

- CaMOCTOSITEIbHO OPraHN30BbIBATh YU€OHOE B3aMMO/ICHCTBHE B TPYyIIE (ONpPeensTh 0OLIHe e, paclpeesaTh POy, JOrOBapuBaThCs APYT C IPYrOM U T.1.).
CpenctBom GpopMUpPOBaHUS KOMMYHUKATUBHBIX Y Y ][] ciryskaT TexHOIOTHS TPoOIeMHOT0 auaora (mooy> K Iatoniil 1 MoIBOASIINN AUAJIoT) H paboTa B MaJbIx
TpYIIax, a TAK)Ke MCIIOIH30BAHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUU TIPOAYKTUBHOTO UYTEHUSI.

I[IpenmeTHBIMU pe3ybTaTaMU U3yUEHUS TpeaMeTa «XUMUSD) SBISIOTCS:

- ®opMHUpOBaHUE NIEPBOHAYATBHBIX CUCTEMATHU3UPOBAHHBIX MPEACTABICHHUI O BEIIECTBAX, X MPEBPALICHHUIX U MPAKTUYECKOM IPUMEHEHUH; OBJIJICHHUE
MOHSATUHMHBIM aIapaToM U CUMBOJIMYECKUM SI3BIKOM XUMHH;

- Oco3HaHne 0ObEKTHUBHO 3HAYMMOCTH OCHOB XMMHUYECKON HAyKH KaK 00JJaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPAILEHUI OpraHNYeCcKuX 1

HEOPraHWYEeCKUX BELIECTB KaK OCHOBBI MHOTHUX SIBJIEHUH KUBOM M HEXKUBOW MPUPOJIbI; YTIyOIeHne NpeCTaBICHUH 0 MaTEpUaIbHOM €IMHCTBE MUPA;

- OBnazicHHe OCHOBAaMHU XUMHUYECKOW TPAaMOTHOCTH: CITOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OIICHUBATH KU3HEHHBIC CUTYAINH, CBSI3aHHBIE C XUMUEH,
HaBbIKaMU 0€301acHOr0 00paIeHus C BeeCTBAMH, HCIIOB3YEeMBbIMU B TIOBCETHEBHOM KU3HU; YMEHHUEM aHAJIM3UPOBAThH U TUNIAHUPOBATH KOJIOTUIECKH 0€301acHoe
MIOBEJICHNE B LIEJISIX COEpexeHNs 370POBbS 1 OKPY’KAIOILIEH Cpebl;

- ®opMHpOBaHUE YMEHHUI YCTaHABINBATH CBA3H MEXy PEaTbHO HAOII0AaeMBbIMU XUMHUECKUMH SIBJICHUSIMH U TIPOLIECCAMHU, TIPOUCXOIAIINMU B MUKPOMHPE,
OOBSICHATH MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTb MX CBOMCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTh IIPUMEHEHHSI BEIIECTB OT UX CBOWCTB;



- [IpuoOpeTenust onbITa NCTIOIB30BAHUS PA3IMYHBIX METOIOB U3YUEHHS BEUIECTB; HAOIIONEHHS 32 UX MPEBPALICHUSMH IIPH MIPOBEAECHUH HECIOKHBIX XUMHUECKUX
AKCIIEPUMEHTOB C UCITOJIb30BaHUEM JIA0OPATOPHOTO 000PYIOBaHHS B TPHOOPOB;
- YMeHue OKa3bIBaTh MEPBYIO MIOMOIIb TP OTPABICHUAX, 0’KOTaX M IPYTUX TPaBMax, CBI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM;
- OBnazicHHUE TTprEeMaMH pabOThI ¢ HH(POPMaIIMEH XUMUIECKOTO COJIEPKaHus, IPEICTABICHHON B pa3HO GopMe (B BHIIE TEKCTa, (HOpMYJI, TpaPUKOB, TAOTUIHBIX
JaHHBIX, cXeM, (oTorpaduii u ap.)
- Co3anue OCHOBBI Uil ()OPMHUPOBAHUS HHTEpPECA K PACHIMPEHUIO U YTITYOJICHHIO XMMUYECKUX 3HAHUH U BEIOOpa XUMHHU KaK NPOQUIBHOTO MPEeIMeTa MpH
MepeXoJie Ha CTYIEHb CpeaHero (ITOJTHOT0) 001ero 00pa3oBaHus, a B JaJbHEHIIIEM U B KadecTBe cephl CBoe MPOo(decCHoHalbHON JAESITSIILHOCTH;
.- DopMHUpOBaHUE MPEICTABICHUN O 3HAUEHUHN XMMUYECKON HayKH B PELICHUH COBPEMEHHBIX YKOJOTMYECKHX MPOOIIEM, B TOM YHCIIE B IIPEIOTBPAILEHUN
TEXHOTEHHBIX M 9KOJIOTHYECKUX KaTacTpod.
Obwan xapakmepucmuka yuedHo2o npoyecca:
OcHoeHble mexHOo102uU 00yYeHUA:
[Tporpamma kypca «XuMHI» TOCTPOEHA HA OCHOBE CIIUPATBHON MOJIENH, TIPEyCMAaTPHBAIOIICH MOCTEIICHHOE PA3BUTHE U YTITyOJICHHE TEOPETUICCKHIX
MPEACTABJICHUI NPU JTUHEHHOM O3HAKOMJICHUH C SMIUPHUYECKUM MaTepHaIoM
Tecthl, caMocTOSATENbHBIC pa00Ta, KOHTPOJIBHBIC PAOOTHI, YCTHBIM OMPOC, 3aIUTa HCCIEA0BATEIBCKUX PadOT.
[Ipeobnanaromumu popmMamMu TEKYIIETO KOHTPOJIS SBJISIOTCS CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE paOOThI, Pa3InyHbIe TECTOBBIE ()OPMBI KOHTPOJIS.
[TpomMexyTOUHBII U UTOTOBBI KOHTPOJIb MPOBOIUTCA B (hOpPME KOHTPOJIBHBIX paboOT

CodepxxaHue Kypca xumuu 8 Knacc.

Ne n/m | Pa3gesnibl nporpaMmmbl KouauvecTBo KouunyectBo KouunyecrBo
4acoB KOHTPOJIbHBIX NPaKTHYEeCKUX
pa6oTt paboTt
1 OCHOBHBIE OHATHUS XUMUHU 54 (51 +34aca |5 6
(YpOBEHb aTOMHO — MOJIEKYJISIDHBIX | PE3EPBHOIO
TIpeJICTaBICHUIA) BpPEMEHH)
2 [lepuoanueckuii 3aKoH 1 7 - -

MeprouIecKas cuctemMa
XUMHUYECKUX dyiemeHToB ..

Menpeneea. CTpoeHue aroma
3 CrpoeHue BemnecTBa. Xumudeckas | 7 1 -
CBSI3b
HUTOTO 68 6 6

B aBTOpCKYIO IpOrpaMMy BHECEHBI HEKOTOPBIE U3MEHEHUSI.

PesepBHOE BpeMs (5 4acoB) UCTIONB3YETCS CIAEAYIOMUM 00pa3oM:

- lyac — Ha poBeieHre 0000IIaIIero ypoka mo teme «IlepBoHaYaNbHbIE XUMHYESCKUE TTOHSTHS

- lyac - Ha peleHre pacueTHbIX 3a7au «HaxoxaeHre MaccoBOM JI0JIM PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE.
Brrunciienne Macchl paCTBOPEHHOTO BEIIECTBA M BOJIBI JIJISl IPUTOTOBJICHUS PACTBOPA ONPEACICHHON KOHIICHTPAIIHI)
- 1 yac - Ha IpoBeIeHNe 0000IIAIOIIEro YpoKa 1o TeMe «BakHeiline Ki1acchl HEOPraHMYECKUX COCAMHECHUI

- 1yac — Ha IpoBeIcHHE 0000IIAOIIETO YPOKa 32 KypC XMMHUH 8 Kitacca

- 1 yac — Ha IPOBEICHUE UTOTOBOM KOHTPOJILHOM PabOThI 3a KypC XUMHUH § Kiacca



O0ocHOBaHMe: IPY U3YYCHUH HAa3BaHHBIX TEM HEJAOCTATOUYHO BPEMEHU /sl MPOBEACHUS 0000IIAI0IUX YPOKOB U YPOKOB I10 PEIICHUIO PaCUETHBIX U
KayeCTBEHHBIX 3a/1a4, @ YPOKHU 3T HEOOXOJMMBI, TaK KaK HAIPaBJICHbI HA PeAIM3alUI0 BAKHEHIINX TPpeOOBAaHUN K 3HAHUSM y4YallluXCs — IPUMEHEHHE
MOJTYYEHHBIX 3HAHUH JUIS BHIIOIHEHHS TPCHUPOBOYHBIX YIPa)KHEHUH M MOJTOTOBKE K KOHTPOJIbHOH pabore. O6o0matomiee paboThl TO3BOJSIOT BEISIBUTH
CTENEHb OBJIAJICHUS yJalllUMUCS 3HAHUSIMU 110 OCHOBHBIM BOIIPOCaM Kypca OpraHMYECKOM XMMUU; TOTOBHOCTH K caaue OI'D no xumuu. opmynupoBka
Ha3BaHMH pa3/IeioB U TEM COOTBETCTBYET aBTOPCKOIl mporpamme. Bee mpakTuueckue paboThl, IEMOHCTPAIMH, Ja00PATOPHBIE OIBITHI B3ATHI 3 TPOTPAMMBI
Kypca xumun i 8-9 kiaccos aBropa H.H. I'apa.

Cooepotcanue Kypca 8 knacc

Pasznen 1. OcHOBHbIe MOHATHS XUMUH (YPOBEHb AaTOMHO- MOJIEKYJISIPHBIX MPeICTABJICHUI)

[IpenMer xumun. XuMus Kak 4acTb ecTeCTBO3HaHUs. BellecTBa 1 ux cBoiicTBa. MeTo/1bl MO3HAHUS B XUMHH: Ha0JII0IeHHE, SKCTIepuMeHT. [IpueMsr
0e3ormacHo# paboThl ¢ 000pyIOBaHKEM U BemecTBaMu. CTpoeHUE IIaMeHU

Uuctele BemiecTBa U cMecu. CriocoObl OUUCTKH BELIECTB: OTCTauBaHUe, ((UIbTpOBaHUE, BRIIAPUBAHUE, Kpucmaiiusayus, oucmuiisayus. Gusndeckue u
XUMUYECKUE ABJICHUs. XUMUYECKUE peakiuu. [[pu3Haku XUMHUYECKUX pPEeaKIMil U YCIOBHS BOZHUKHOBEHUS U TEYCHUS] XUMHUECKUX PEAKITHil.

ATOMBI , MOJIEKYJIBI U MOHBI. BeliecTBa MONEKYISIPHOTO M HEMOJIEKYISIpHOTO cTpoenust. Kpucrtannndeckue u amopdHsie BemecTBa. Kpucrannnyeckue
pEIIeTKU: UOHHAs, AaTOMHAs! U MOJICKYJISipHasi. 3aBUCUMOCTh CBOMCTB BEIIIECTB OT THIA KPUCTAIUIMYECKOM pemieTku. [IpocThie U ClIoXKHbIE BEIIEeCTBa.
XuMHUYECKUH 1eMeHT. MeTasuibl 1 HeMeTauibl. ATOMHas eAuHuIa Macchl. OTHOCUTEIbHAS aTOMHAs Macca. SI3bIK XMMUU. 3HAKU XUMUYECKUX 3JIEMEHTOB.
3aK0H MMOCTOSIHCTBA COCTaBa BemniecTBa. Xumuueckue Gopmyiibl. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. KauyecTBeHHBIN M KOJMYECTBEHHBIN COCTAB BEIIECTBA.
Brruncnenue no xumuueckuM dopmynam. MaccoBasi 40151 XUMUYECKUX SJIEMEHTOB B CII0)KHOM BEIIECTBE

BaneHTHOCTh XMMUYECKUX 3JIEMEHTOB. OMpeiesieHre BAJICHTHOCTH JIEMEHTOB 110 popMysiaM OMHApHBIX coeauHeHU. COCTaBICHINE XUMHUECKUX
(dhopMyIl IO BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUEeHHE. 3aKOH COXpaHEeHUs MacChl BemecTB. JKu3Hb u aestenbHOocTEM.B. JlomonocoBa. XuMuueckue ypaBHeHUsl. THITbI
XUMUYECKUX PEaKIU
IIpakTnyeckue padorsi:

o [IpaBuia TexHuku 6€30MaCHOCTH pU paboTe B XUMUYECKOM KaOuHeTe. 3HAKOMCTBO C JaAOOpaTOPHBIM 000PYIOBAHHUEM.

e (OumncTKa 3arps3HEHHON TOBAPEHHOM COJIH.
PacuerHble 3a1a4u. BeruucieHne OTHOCUTEIFHOM MOJIEKYIISIPHONW MacChl BellecTBa 1o opMysie. Beruncienne MaccoBO# J0IU 2JIEMEHTAa B XUMUYECKOM
COEIMHEHHNH. Y CTAaHOBIIEHUE MPOCTEUIIIeH OopMYIIbI BEHIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB. BBIUKCICHHS 10 XUMUYECKUM YPaBHEHHUSIM MacChl HIIN
KOJIMYECTBA BEIIECTBA MO M3BECTHOM MAcCe WU KOJMYECTBY OJIHOTO U3 BCTYMAIOUIUX HIIU MOTYYAIONUXCS B PEAKIIUU BEIIECTB.

Kucnopon. Haxoxnenue B npupoe. [lonydenne kucnopoaa B 1a00paTopuu U MPOMBIIUIEHHOCTH. DU3NYECKHE M XUMUYECKHE CBOMCTBA KUCIOPOIA. .
[Ipumenenue kucnopona. Kpyrosopor kucioposa B mpupoje. O30H , almoTponus Kuciopoaa. Bozayx u ero coctas. 3ammura atMoc(hepHOTO BO3TyXa OT
3arps3HCHUM.

Bomopon. Haxoxnenue B mpupoze. [lomydenne Bogopoaa B 1a00paTOpHH M MPOMBIIUIEHHOCTH. OU3NYECKre U XUMUYECKHUE CBOWCTBA BOJIOPO/IA.
Bogopon — BoccranoBuTenb. Mepbl 0€30MacCHOCTH MpH paboTe ¢ BomopoaoM. [IpuMenenue Boiopoaa.

Boga . Metonas! onpeeniennsi cocTaBa BOJbI — aHAIHU3 U CUHTE3. PU3HUecKue M XUMHYECKUE CBOMCTBA BOIBL. Boa B mpupoe 1 crmocoObl €e OUYNCTKH.
Abspanus Boabsl. XUMHUecKue cBoicTBa BoAbl. [Ipumenenue Boasl. Bona — pactBoputens. PacTBoprMocTh BemiecTB B Boje. OnpeienieHre MacCOBOU 10U
PacTBOPEHHOTO BEILIECTBA.

KonnuecTBennbie oTHomeHus B xumuu. KonmraectBo BemniectBa. Mok, Mossipaast Macca. 3akoH ABoraapo. MossipHbiii 00beM ra3oB. OTHOCUTEIIbHAS
IJIOTHOCTH Ta30B. OOBEMHBIC OTHOIICHHUS Ta30B IMPU XUMUYECKUX PEAKITUAX.



Baxwuelimme kiacchl HEOPraHUYECKUX coenHeHn. OKCHapl: coctas, kiaccudukanus. OCHOBHBIC U KUCIOTHBIE OKCUABI. HOMEHKIIaTypa OKCHIIOB.
du3nyecKkue 1 XMMUYECKHUE CBOICTBA, I10JIy4€HHUE, TPUMEHEHNE OKCUJIOB.

Iuapoxcunp! . Kmaccudukanus rugpoxcuno. OcHoanus. Coctas. lllenoun u HepacTBopuMbie ocHOBaHus. HoMeHkmarypa. dusndeckue u
XMMUYECKHE CBOWCTBA OCHOBaHUH. Peakuus Heltpanuzanuu. [lonydenue. [Ipumenenne. AM¢oTepHbIe OKCHIIBI U TUAPOKCHIBI

Kucnotsr: coctaB, knaccudukanus 1 HoMeHkiarypa. Ousndeckne 1 XUMUUYECKHE CBOMCTBA KUCIIOT. BHITECHUTENBHBIN psif METAIIOB

Counn.: coctaB, Kiaccu(pUKaIvs 1 HOMEHKIaTypa. Ou3nueckue u XUMUYECKUE CBOWCTBA colieil. PacTBopuMocTh colieit B Bojie. XUMHUECKHUE CBOMCTBA
coJieli criocoObl mosrydeHus cojiei. [Ipumenenue coneit

I'enernyeckas CBsA3b MEXKAY OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX COEIMHEHUH.

Pasznen 2. [lepuoanueckuii 3aK0H M NepuoOINYECKas cucTreMa xumMuieckux 3ieMmeHToB [[.U.MenaeseeBa. CTpoenne atoma

[TepBbie MOMBITKH KiIacCU(PUKAITUN XUMHUYECKUX 3JIeMEHTOB. [IoOHATHE O IpyIax CXOIHBIX AJIEMEHTOB. ECTECTBEHHBIC CeMEICTBA IICIIOYHBIX METAJIOB
U TaJIoreHoB. biaropoueie rassi.

[Tepuoanueckuii 3axon [1. 1. Menneneena. [leproauyeckas cucreMa Kak €CTeCTBEHHO-Hay4Has KJIacCU(PUKALNUSA XMMHUUECKHUX dJIeMEHTOB. TabnuuHas
dbopMa nipeIcTaBICHUS KIIACCUPUKAIAS XMMHYECKHX desieMeHToB. CTpykTypa Tadmuibl «llepruoaudeckas cucreMa XuMHIecKux dnemenToB 1. U.
MemnpeneeBa» (kopoTkas popma): A- u b- rpynmsl, nepuobl. Pu3nUecKuil CMBICI MOPSIKOBOTO dJIEMEHTa, HOMepa Nepruoa, HoMepa IpyIIbl (i
3JIEMEHTOB A-rpynmn).

CtpoeHue aToma: siApO M JIEKTpoHHass 0000uka. COCTaB aTOMHBIX SIep: MPOTOHBI M HEUTPOHBI. M30TOIBI. 3apsiq aTOMHOTO s/ipa, MaCCOBOE YHUCIIO,
OTHOCHTEIIbHAsI aTOMHasi Macca. CoBpeMeHHasi GOpMYTUPOBKA MOHATHUS «XUMHYCCKHIA AJIEMEHT.

DnexTpoHHask 000JI0UKa aTOMa: MOHATHE 00 SHEPTeTUYECKOM YPOBHE , €T0 €MKOCTH. 3aMO0JHEHUE JIEKTPOHHBIX CIIOEB Yy aTOMa 3JIEMEHTOB IIEPBOTO —
TpeThero nepuoaoB. CoBpeMeHHast JOPMYITHPOBKA MEPUOTUYECKOTO 3aKOHA.

3HaueHue nepuognueckoro 3akona. Hayunsie noctsixenus [.11.Menneneesa : ucrnpapieHne OTHOCUTENbHBIX ATOMHBIX MAcC, IEPECTAaHOBKU
XMMHYECKHX 3JIEMEHTOB B Iiepuoauyeckoit cucreme. Kusnp u aesrenbHocts . 1. Menaeneesa.

Ctpoenne aroma. CocTaB aTOMHBIX siiep. DNeKTpoHbl. M3oTonbl. CTpoeHue 3MEKTPOHHBIX 000JI04€K aTOMOB MePBBIX 20 2IEMEHTOB MEPUOTUIECKON
cucremsl /. . Menneneesa.

JlaGopaTopHble onbIThl. B3anmoielicTBie ruIpokcua UHKA ¢ PACTBOPAMH KUCIIOT U HIEJI0YEi.

Pa3znen 3 Crpoenne Bemects (7 1)

BHGKTpOOTpI/IHaTCJ'IBHOCTB XHMUYECKHX 3JIEMEHTOB. OCHOBHBIE BHUBI XHUMHYCSCKOM CBSI3U: KOBAJICHTHAS HETIOJIAAPHAsA, KOBAJICHTHAA ITOJIAPHAA, MOHHAasd.
BaneHTHOCTh 3JI€MEHTOB B CBETE SHGKTpOHHOﬁ TCOpHHU. CrerneHb OKUCICHHS. HpaBI/IJ'Ia OIpPCACIICHUA CTCIICHU OKUCIICHUS 3JICMCHTOB.

Cooepotcanue Kypca 9 Knacc

Ne n/m | Pa3aenibl nporpamMmmbl KosunuyecTBo KouuyecTBo KounuyectBo
4acoB KOHTPOJIbHBIX NPAKTHYECKUX
pabot pabot
1 MHoroo0pa3ue XUMHYECKIX 17 2 2
peaknui
2 MHuoroo0pasue BeIecTB 43 3 5




3 Kpatkwuii 0030p BaxKHEHIINX 8 1
OPraHMYECKHX BEIIECTB
UTOTO 68 6 7

Pazaen 1. MHoroo6pasue XuMH4ECKUX PeaKIui
Knaccugukanus XuMHUeCKuX peakuii: peakliuy COeIMHEHUS,
pa3ioxeHus, 3amelleHns, ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCINTENb, BOCCTAHOBUTEND, MPOLIECCH OKUCIIEHUS U BOCCTAHOBJICHMSL.
CocraBieHne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI C IOMOILBIO METO/A HJIEKTPOHHOI0 OajaHca.
TernnoBbie A>PQPEKTH XUMHUECKUX peaKkUui. ODK30TEPMUYECKHE M HHIOTEPMHUYECKHE pEakUuu. TepMOXMMHUYECKHEe ypaBHeHHsA. Pacy€rer 1o
TEPMOXUMHUYECKUM YPABHCHUSIM.
CKOpOCTb XMMHUYECKUX peaklnil. PaKTOphbl, BAMSIONIME HA CKOPOCTh XUMUYECKHUX peakiuil. [lepBoHavabHOE NpeACTaBIEHUE O KaTalIu3e.
Oo6parumsle peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHUH.
XMMUYECKUE PEaKLIUU B BOJAHBIX PaCTBOpax. DJIEKTPOIUTHI U HEANEKTposnThl. Monsl. KaTnoHbI U aHuOHBL. [ uopammuas meopus
pacmeopos. DIEKTPOIUTHIECKAS JUCCOLUALUS KUCIOT, OCHOBAaHUI
u cosieid. Citabble ¥ CUIIbHBIE AJIEKTPOIUTHL. CTETeHb TUCCOLUALINH.
Peakiiun noHHOTO OOMEHa. Y CIIOBUS TEUEHUS peaKLuii HOHHOTO
oOMeHa 710 KoHIa. XMMHUYECKHEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COSJAMHEHHH B CBETE MPEJCTABICHUN 00 IEKTPOIUTUIECKON AUCCOLUAIN U
OKHCJIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIMSIX.
Iouamue o euoponusze coeii.
JdemoncTpamum:
[Tpumepsl 5K30- U SHAOTEPMUYECKUX peaKlnii. B3auMoelicTBuE IMHKA C COJSTHOW U YKCYCHOM KHCIIOTOM. B3anMopeiicTBre rpaHy IMpOBaHHOIO [IUHKA U
IIUHKOBOMH IBUIK C COJITHOM KucnoToi. Bzaumopeiictue okcuna menu (II) ¢ cepHoit KMCnoToi pa3HOi KOHLIEHTpALMM IPU Pa3HBIX TEMIIepaTypax.
['openue yrns B KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTE. ['OpeHMe cephl B pacIUIaBIEHHON cenuTpe. VcnbITanne pacTBOPOB BEIIECTB HA AIEKTPUIECKYIO
MIPOBOJAUMOCTD. JIBUKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.
IIpakTnyeckue padorsi:
N3yuyenue BIUsSHUS YCIOBUHN IIPOBEICHUS XUMUUYECKON PEAKLIUU HA €€ CKOPOCTh.
Pemenue skcriepuMeHTaIbHBIX 3aa4d 110 TeMe «CBOoMCTBA KUCIIOT, COJIEH M OCHOBAHUM KaK AJIEKTPOIUTOBY
JlaGopaTopHble onbIThI: Peakiiun oOMeHa MeX/1y pacTBOpaMH 3JIEKTPOJIUTOB
PacyerHble 3a1a4u: BeIuucieHus 10 TEPMOXUMUYECKUM YPABHEHUSM PEAKIIMMN.
Pa3nen 2. MHorooOpa3ue BelecTs
Hewmeramnsl. ['asorensl. [Tonoxenne B IEpUOIAYECKON CUCTEME XUMUYECKHX JIEMEHTOB, CTPOEHHUE X aToMOB. Haxoxnenue
B npupoje. Pu3nueckre U XUMUIECKUE CBOMCTBA T'AJIOT€HOB.
CpaBHHTENBHAS XapaKTEPUCTHKA rajloreHoB. [lorydenre u mpumMeHeHne rajnoreHoB. Xinop. Pusndeckne U XUMHYECKUE CBOMCTBA Xopa.llpumenenue xmopa.
Xnoposogopoa. Pusnueckue cpoiictBa. [lomydenue. ConsHas kuciora u e€ conu. KauecTBeHHasl peaklusi Ha XJOpPHA-HOHBL. Pacrio3HaBaHME XJIOPHJIOB,
OpOMUIOB, HOTUIOB.
Kucnopon u cepa. Ilonoxenue B nepuoinYeCKO CUCTEME XUMUYECKUX IEMEHTOB, CTPOEHUE UX aTOMOB. Cepa. AJUIOTpONUS CEPHI.
dusnyeckue u xumudeckue cpoiictBa. Haxoxnenue B nmpupoge. [Ipumenenne cepol. CepoBonopoa. CepoBOAOpOIHAS KUCIOTA U €€ COJIH.
KavectBennas peakuus Ha cynbhua-uonsl. Okenp cepoi(IV). @usnueckue u xumudeckue cBoiicta. [Ipumenenne. CepHucTas KUcioTa u
e€ comu. KauectBennast peakius Ha cynbput-uonsl. Oxcun cepoi(VI).
CepHnas kuciora. XMMHUYECKHE CBOMCTBA pa30aBICHHON M KOHLEHTPUPOBAHHOM cepHON KHUCIOTH. KauecTBeHHas peakius Ha Cylb(aTHOHBL. XUMHUYECKHE



peakuuy, JIeXkKalue B OCHOBE IOIYYEHUSI CEPHOM KUCIIOTHI B IPOMBILIUICHHOCTHU. [IpuMeHenne cepHoil KUCTIOTBHI.

Azot u Qocdop. Ilonoxenne B NepUOIUIECKON CHCTEME XUMHUYECKHX JJIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, (M3MUECKHME M XUMHUYECKHE CBOWCTBA,
noJtydeHue u npuMmeHenue. Kpyrosopot azora B

npupose. Ammuak. dusnueckue 1 XMMUUYECKHE CBOMCTBA aMMHUAKa,

nony4yeHue, npuMmeHeHue. Conn aMMOHHUsL. A30THAsI KUCJIOTA U €€

cBoiicTBa. OKHUCIUTENBbHBIE CBOMCTBA a30THOM KUCIOTHL. [Tomyuenue

a30THOM KUCJIOTHI B T1aboparopun. XMMHUUECKHE PEaKIUH, JIeKAIUe

B OCHOBE IOJYYEHMsI a30THOM KHCIOTHI B IPOMBIIIIEHHOCTH. [IpumeHeHune a3oTHOW KucioTel. Coyid a30THOM KHMCIOTHI U MX HPUMEHEHHUE. A30THBIE
ya00peHus.

®dochop. Amnorponus pochopa. PU3NYECKUE M XUMUIESCKHEC

coiictBa hochopa. Oxcun dhochopa(V). @ochopHas kucnora u e

coiu. @ocdopHbie yI0OpEHHS.

VYrnepon u kpemuuii. [lonoxxenue B nepruoJnyecKon cucteme

XUMHYECKHX IEMEHTOB, CTPOCHHUE UX aTOMOB. YTIEpOA. AJUIOTpOIUs

yraepona. ®usuveckre U XUMUYECKUE CBOWCTBA yriepoja. AncopOius. YrapHblil ra3, cBoiicTBa U (PU3NOIOTUYECKOE ACHCTBHE HA OPTaHU3M. Y IJIIEKHUCIIbIHI
ra3. YrojpHas Kuciaora u e€ conu. KauectBeHHas peakius Ha kapOoHaT-nOHbI. KpyroBopoT yriiepojia B Ipupo/ie.

Oprannueckue COeIMHEHHUs YIIIepoaa.

Kpemuuii. Oxcun kpemuusa(IV). Kpemuueast kucnora u €€ conu. Cmexno. [{emenm.

Mertamnsl. [lonoxxeHne METaIOB B IEPUOAMYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. MeTaminueckas cBa3b. Ousnyeckrue cBONCTBA
METAJJIOB. Psiji akKTUBHOCTH META/UIOB (DJICKTPOXMMHUYECKUN Psijl HAMPSHKECHUH METAIOB). XMMHUYECKHE CBOMCTBA MeTayioB. OOmMe criocoObl MOTydeHus
MeTayoB. CIlaBbl METAJUIOB.

[[{erounsble MeTauibl. [1os10KEHNE MIETOYHBIX METAJLIOB B IIEPUOIMYECKON CHCTEME, CTPOCHHUE NX aToMOB. HaxoxaeHue B mpupoze.

Du3ndYecKre U XMMUYECKHE CBOMCTBA IIEIOYHBIX METAUIOB. [[puMeHeHe MEN0YHbIX METAIIOB U UX COCIUHEHH.

[[{erounO3emenbHbIE MeTAUIBL. [losI0kKEeHNEe MIENOYHO3EMENBHBIX METAJIIOB B NIEPUOJNYECKON CHCTEME, CTPOCHHME MX aToMoB. HaxoxaeHue B npupone.
Marnuii u KaJabIuii, uX BakHeHHe coennHeHus. JKECTKOCTh BOABI M CTIOCOOKI €€ yCTpaHEeHHUS.

Amomunuii. [lonoxxeHue amOMUHUS B MEPUOJUYECKON CUCTEMe, cTpoeHHue ero aroma. Haxoxaenuwe B mpupoze. Pusznueckue U XMMHUYECKHUE CBOMCTBA
amoMuHus. [Ipumenenue anroMunus. AMQOTEpHOCTh OKCHAA U THAPOKCHIA ATFOMUHUS.

Keneso. Ilomoxxenue xeneza B NEPUOJIUUYECKON CUCTEME, CTpOeHHE ero aroMa. Haxoxnenue B npupoae. PuU3nUecKUe U XMMUYECKHE CBOMCTBA JKEJe3a.
Baxneiiimme coenuuenus sxene3a: okcuabl, Tuapokcusl u conu xxene3a(ll) u xenesa(Ill). KauectBennslie peaknuu Ha noHbl Fe2+ u Fe3+ .

JdemoHcTpaumnu:

dusnueckue cBoiicTBa rajgoreHoB. [lomyueHne XJI0poBOAOPOAA U PACTBOPEHUE €TO B BOJIE. AJUIOTPOIIHBIE MOU(UKAIMK cepbl. OOpa3Ibl NPUPOAHBIX
cynbdumaoB u cynbdartoB. [lonmyderne ammuaka u ero pactBopeHue B Boje. O3HakoMIIeHHE ¢ 00pa3amMu MPUPOAHBIX HUTPATOB, (pochaTon

Mogenu KpUCTATMYECKUX PEeHIETOK aMas3a U rpaduTa. 3HaKOMCTBO ¢ 00pa3liaMu MPUPOAHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 0Opa3lamMu
BAKHEUIIINX COCTMHEHUN HATpUs, KaJIUs, IPUPOAHBIX COETMHEHUM KaablUs, PyJaMH XKeJe3a, COeINHEHUSIMU aIOMUHNS. B3anMoaeicTBre nenoYHsbIx,
LIEJI0YHO3EMENBHBIX METAIIOB M AJIFOMUHHUSA ¢ BO0M. CokUraHue ene3a B KUCIOPOAE U XJIOPE.

IIpakTH4eckune padoThI:

[TonydeHue ConsTHON KUCIOTHI U U3YUYEHUE €€ CBOWCTB.

Pemrenne skcnepuMeHTaNbHBIX 3a1a4 1o Teme «Kucinopoa u cepa»

ITony4yenue aMMuaka U U3y4€HHE €0 CBOWCTB.

[Tonyuenue oxcuaa yriepona (IV) u uzyduenue ero cBoiicT. PacrioznaBanue kapOOHATOB.



Pemenue skcriepuMeHTANBHBIX 3a7a4 110 TeMe «MeTalbl U UX COEIUHEHUS».

JlabopaTopHbIie ONbITHI:

BeITecHeHHE ranoreHaMu Jpyr Ipyra u3 paCTBOPOB UX COEIUHEHUM.

KauecTtBeHHbIe peakiuu cyibu-, CynbGuT- U Cyabhar- HOHOB B pacTBOPE.

O3zHakoMJIeHHE ¢ 00pa3amMu cephl U €€ MPUPOIHBIMU COCTUHECHUSIMHU.

B3aumMozeicTBue cosield aMMOHHS CO 1IEJI0YAMM.

KauecTtBeHHble peakiyu Ha KapOOHAT- U CUIIMKAT- HOHBIL.

KauecTBeHHas peakiiysi Ha yIJIEKUCIIbIH ras.

N3yuenue oOpa31ioB MeTaiuioB. B3anmoeiicTBre MEeTasioB ¢ pacCTBOPaAMU COJICH.

O3HaKoOMJICHHE CO CBOWCTBAMH U TPEBPALICHUSAMHU KapOOHATOB U THAPOKAPOOHATOB.

[TonydyeHue rupokcu/ia aTFOMUHUS U B3aUMOJICHCTBHUE €ro ¢ KUCI0TaMU U 1esioyaMu. KauecTBeHHbIe peakiinu Ha HoHbl Fe2+ u Fe3+

PacyerHble 3a1a4u:

Brruncnenus mo XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa UM KOJMYECTBA BEUIECTBA OJHOIO U3 MPOAYKTOB pPEaKIMU M0 Macce UCXOAHOTO BEIIECTBa,
00BEMY MJIM KOJIMYECTBY BEIIECTBA, COACPIKAIIETO OINPENSIEHHYIO OO IPUMECEH.

Pa3nen 3. Kpatkuii 0630p BaXXKHEHIINX OPraHUYECKUX BEIIECTB

[Ipenmer opranuueckoi xumuu. Heopranmdeckne M OpraHM4ecKUE COECIUHEHMs. YTJEepoJ — OCHOBa *U3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHUs aToma
yriaepoJa B OpraHuYeCKUX COCTUHECHUSIX.

VYrneBopoponsl. [IpenenbHble (HaChILIEHHBIE) YIIIEBOJOPOIBI.

MeraH, 3TaH, NponaH — NPOCTEUILNE PEACTABUTENN PEAEIIbHBIX

yriaeBoAopoaoB. CTpyKTypHbIE (hOPMYIIBI YTIIEBOAOPOA0OB. [ OMOIOTHYECKUH s/l TPENIEbHBIX YIIeBoA0po0B. 'omonoru. dusnueckue u

XMMHMUYECKHE CBOMCTBA MPEACIBHBIX YIJI€BOJOPOAOB. Peakuyun ropeHus u 3amelneHus. HaxoxzneHue B Ipupoze NpeaenbHbIX yriaeBonoponos. IIpumenenne
MeTaHa.

HenpenenbHble (HEHACHILIEHHBIE) YTIEBOAOPOAbI. DTUIECHOBBIN

PSI HETIpEETIbHBIX YIIIEBOAOPO0B. DTHieH. du3nueckne u XUMUYECKUE CBOWCTBA ATHIeHa. Peakius npucoenuuenus. KauecreHHbie

peakuuu Ha oTuieH. Peakunsa nonmnmepusanuu. [lonmmstunen. llpumenenune stunena.

ALETUIICHOBBIN psijl HETIPEEIbHBIX YIIIEBOJIOPOIAOB. ALIETHIIEH.

CaoiicTBa anerunena. [I[pumenenue aneruieHa.

[IpousBoaHbie yrieBoaopoaoB. Kpatkuit 0030p opraHuuecKkux

COEIMHEHUI1: 0IHOATOMHBIE CITUPTHI (METAHOJI, TAHOJI), MHOTOATOMHBIE CITUPTHI (3TUJICHTIIUKOIIb, IINLEPUH), KApOOHOBBIE KUCIOTHI

(MypaBbUHas1, YKCYCHasl), CIIOXKHBIE dUPBI, )KUPBI, YIIIEBOABI (TJIF0K03a, caxapo3a, Kpaxmall, IeJUT0JI03a), aMUHOKUCIOTHI, 6enku. Pomib

0€JIKOB B OpraHU3Me.

[TonsiTie 0 BBICOKOMOJIEKYJSPHBIX BemlecTBax. CTpyKTypa HMOJUMEPOB: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENeHb mnoiumepusauuu. [lonmustunen,
MIOJIUIIPOIINJIEH, TOJIMBUHUIIXIIOPUL.

JdemoHcTpaumnu:

Mogenu MOJIeKyJ OpraHuYecKUX CoeIMHEHHN. ["'opeHne yriieBo1opo10B 1 0OHapyKeHHe MPOYKTOB X TopeHus. KauecTBeHHas peakiys Ha 3TUIIEH.
[Tonyuenue sTmnena. PactBopeHne 3TUiI0BOro cnvpra B BoJe. PactBopenue raunepuna B Boje. [lomydeHne n cBolicTBa YKCYCHOM KHCIIOThL. MccnenoBanue
CBOMCTB JKMPOB: pPaCTBOPHUMOCTbH B BOJIE M OPraHMUYECKUX PAcTBOpPHUTENSX. KauecTBeHHbIE peakIMK Ha III0KO3Y M KpaxMai. O3HakoMIIeHHE ¢ 00pa3LamMu
W3/1eNNi U3 MOJUATUICHA, TOJUIPONUIIEHA, TOJTUBUHUAIXJIOPUIA.

[IpakTuyeckue paboThl CrPYyNITUPOBAHBI B OJIOKH — XUMHUECKUE MPAKTUKYMBI, KOTOPBIE CIIY’KaT HE TOJBKO CPEICTBOM 3aKPEIICHHs] YMEHUI 1 HaBBIKOB, HO
TaK)Xe U CPeZCTBOM KOHTPOJIS 3@ KAU€CTBOM MX C(HOPMUPOBAHHOCTH.



Cnucok numepamypbl 01 y4aumguxca:

Y4eOHuKH:

1. Pymsutuc I'.E. Xumus: 8 ki.: yue6. mist odiieoopasosar. Yupexaenuii / I'.E. Pymsuruc, @.I'. denapaman. — M.
[Ipoceeuienue.

2.Pymsutuc I'.E. Xumus: 9 k.. yue6. aus oomeobpaszosat. Yupexaeuuii / I'.E. Pynsutuc, ®.I'. ®enpaman. — M.
[Ipoceeuienue.

Cnucok numepamypul 015 nedaz0208:

1. Xumust: 8 KII.. 3JICKTPOHHOE MIPHIIOKEHUE K YUCOHHUKY.

2. 'apa H.H. Xumus: 3agaunuk ¢ «momomraiukomy: 8-9 kimaccel / H.H. T"apa. — M.: [TpocBemieHwue.

3. I'apa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nuaus yueouukos I'.E. Pymsutuca, ®.I'. ®enpamana. 8-9 kimaccel/ H.H. I'apa. — M.: [Ipocserienue.
4. Papeukuiit A.M. Xumus: nunaktaueckuii marepuain: 8-9 kir. / A.M. Pageuxwuii. — M.: [Ipocserienue.

5. T'apa H.H. Xumust. Ypoku: 8 xi1. / H.H. I'apa. — M.: [IpocBerienue.

6. bopoBckux T.A. Tectsl mo xumun. [lepBoHavansubeie xuMuueckue nousaTHs. Kucnopoa. Bonopon. Boaa, pactBopsl. OCHOBHBIE KITacChl HEOPTaHHUECHX
coequHeHuit: 8 ki.: k yueOuuky I'.E. Pynsutuca, @.I'. ®enpamana «Xumus. 8 kinace». — M.: MU3natenbctBo «Ok3ameny, 2010.

Ilepeuens yugposvix unghpopmayuonnvix pecypcoe Hnmepnema:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?pa
ge=3

8. http://mww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41



