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HHOACHUTEJIBHASA 3AIIMCKA

Ilepeuenvy HOpmamueHbvIX OOKYMEHMOG, UCHOIB3YEMbIX 0714 COCMAGNeHUs padouei
npozpammel:

Pa6ouas nporpamma y4eOHOro Kypca mo Xumuu Juist 9 kinacca pazpaborana Ha ocHoBe @I'OC
mporpaMmMa OCHOBHOI'O 00miero ooOpa3zoBaHusi 1O XuUMUHU. [IporpaMma OCHOBHOTO OOIIEro
o0Opa3oBaHMsI M0 XUMHH M TPOrpaMMbl Kypca XuMHH i 9 Kiacca oO0Ieo0pa3oBaTeIbHBIX
yupexnenuii, aprop H.H. I'apa. (Xumusa. PabGoune mporpammel. Ilpenmernas nuHus yueOHUKOB
I'.E.Pyn3utuca, ®.I'. ®enpamana 9 kiacc: yuebd. nmocobue mis obmeobpazosat. opranuzanuii/ H.H
lapa. - 3-e usn.,nmepepad.-M.: IIpocBemenue, 2019. -48c. — ISBN 987-5-09-065302-2 ). Jlannas
pabouasi mporpamMma peajau3zyeTcs B ydeOHUKax I oOmieoOpa3oBaTenbHbIX yupexaeHuil [.E.
Pynsutuca u @.I'. ®enpamana «Xumus. 9 kimace»

Pabouas nporpamma 1o XuMuu AJisi OCHOBHOM IIKOJIBI COCTaBJI€HA HAa OCHOBE:!
-  @OyHAaMEHTAIBHOIO s/pa colepXkaHMs oOmero oOpa3oBaHMsI U B COOTBETCTBUU C
l'ocymapcTBeHHBIM CTaHIApPTOM o00LIero obOpa3zoBaHus (IpuUKa3 MuUHHUCTEPCTBA OOpa3OBaHUS U
Hayku Poccuiickoit ®denepanuu ot 17.12.2010 1. Ne 1897);
- ®enepanpHOro 3akona ot 29 nekabps 2012 roga, Ne273 (denepanbhblii 3aKkoH «O0 00pa3oBaHUU B
PDy);
- Ilocranosnenust ['maBaoro I'ocymapcTBeHHOTrO caHuTapHoro Bpauda Poccuiickoit denepanuu «O06
yrBepxkaeann Canllun 2.4.2821-10 «CaHuTapHO-3TUAEMHOIOTUUECKHE TPEOOBAHUS K YCIOBUSAM H
opranu3anuu o0y4eHus B 0011e00pa30BaTeNIbHBIX YUpexKIeHUIX» oT 29.12.2010 Nel89;
- [Ipukaza MunoOpHayku Poccun ot 31.03.2014 Ne 253 «O06 yTrBepxkaeHUH (denepaabHOro nepeyHs
y4eOHUKOB, PEKOMEH]JIyEMbIX K HCIIOJIb30BAHHUIO MPHU peaM3allid HMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIUTalui0 00pa3oBaTeNbHBIX MPOrpaMM HadyallbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHero
o011Iero oopazoBaHUs»
- 3a ocHOBy pabodeil mporpaMMmbl B3fiTa MporpaMma Kypca XuMHM g 9 Kiacca
0011e00pa3oBaTeNbHBIX YUPEKICHUH, onmyOinkoBaHHas u3aaresnbcTBoM «lIpocBemenue» B 2019
rogy (Xumwus. Paboume mnporpammsbl. Ilpenmernas nuuus yueOuukoB I.E.Pymsutuca, @.I.
denpamana 9 kmace: ydeb. mocobme it obmeobOpasoBar. opranusanuii/ H.H Tapa. - 3-¢
u3.,nepepabd.-M.: Ilpocsemenwne, 2021. -48c. — ISBN 987-5-09-065302-2).

Obwaa xapakmepucmuka yuedHo20 npeomema

B conepxanuu JaHHOTrO Kypca IPEACTaBIEHbl OCHOBOIOJIAralOIINE TEOPETUUECKUE CBEICHUS
M0 XMMHH, BKIIIOYAIOIIHWEC H3YUCHHUEC COCTaBa U CTPOCHUSA BCIICCTB, 3aBUCUMOCTU HX CBOMCTB OT
CTPOEHHS, UCCIIEOBAaHUE 3aKOHOMEPHOCTEN XMMHUYECKHUX MPEBPALICHUN U ITyTE€H ypaBICHUS UMU B
LIEJISAX MTOJTYYEHUS BEIIECTB, MAaTEPUAIIOB, SHEPTUH.

Copepxanue y4eOHOroO MpeIMeTa BKIIOYAET CBEACHHUS O HEOPTaHMYECKUX BEIECTBAX, UX
CTPOEHHH M CBOMCTBAax, a TaKK€ XUMHUYECKHX IpOLECcCaxX, MPOTEKAIIINX B OKPYXKAOIIEM MHpPE.
HauGonee cnoxubie smemeHTsl DyHAaMEHTANBHOrO SApa coAepaHUs o0Imero oOpa3oBaHUS MO
XUMUHU, TaKHE, KaK OCHOBBI OPraHUYECKOM U IMPOMBILUICHHOW XUMHUH, IEPEHECEHBl B IIPOrPaAMMY
cpenHel (mosHoM) o01eo0pa3oBaTeIbHOMN IIKOJIBI.

TeopeTuyeckyr0 OCHOBY H3Y4YEHUs HEOPraHMYECKOM XUMHMHM COCTaBJISE€T aTOMHO-
MOJIEKYJISIDHOE ydeHue, nepuoauueckuid 3akoH J[.MI. MeHnneneeBa ¢ KpaTKMMH CBEICHHSMHU O
CTPOCHUH aTOMOB, BHUJAaX XUMHYECKOH CBs3H1, 3aKOHOMCPHOCTAX NPOTCKAHUU XUMHUYCCKUX peaKHHfI,
CBOICTBAax, MOJYYEHHH, NPUMEHEHUU METANIOB, HEMETAJUIOB U HX COCIWHEHUH, 3HAKOMCTBO C
BaKHEUIIINMU OpPraHn4CCKUMHU BCIICCTBAMMU.

B HU3YUCHUHU KypCa 3HAYUTEIIbHA POJIb OTBOAUTCA XUMHUUYCCKOMY SKCIICPUMEHTY: IIPOBCACHUIO
MPAKTUYECKUX U JIa0OpaTOPHBIX PabOT M OMUCAHUIO X PE3YyNIbTAaTOB; COONIIOIEHUIO HOPM U MPABUI
IIOBCACHHUA B XUMHUYCCKHUX na60paTopH;1x.



OCHOBHBIE Yenu U3y4eHHUs] XUMUU HalpaBJICHBI:

[JHa oceoenue eadcHeuwux 3Hanuti 00 OCHOBHBIX IOHATHUAX W 3aKOHAX XUMMH, XUMHYECKOH

CUMBOJIUKE;

(JHa oenadenue ymenusmy HaAOMIONATh XUMHUECKHE SBICHHS, MPOBOJUTH XHUMHYECKHMA
SKCIIEPUMEHT, MPOU3BOAUTH PAacueThl HA OCHOBE XHMMMUYECKHUX (POPMYJ BEIIECTB M ypaBHEHHI
XUMHMYECKUX PEaKLnii;

[JHa paszeumue TO3HABATEIBHBIX HHTEPECOB M HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEW B Mpolecce
MPOBEJICHHUSI XMMHUYECKOTO JKCIEPUMEHTa, CaMOCTOSTEIbHOIO MPUOOPETEHUs 3HAHUN B
COOTBETCTBUH C BO3HUKAIOIUMHU KU3HEHHBIMH ITOTPEOHOCTAMH;

[JHa 6ocnumanue OTHOUICHWS K XHMHUHU KaK K OIHOMY U3 (YHAaMEHTAJbHBIX KOMIIOHEHTOB

€CTECTBO3HAHUS U 3JIEMEHTY OOIIeUeI0BEYECKOM KyJIbTYpHI;

[JHa mpumenenue NOMYYEHHBIX 3HAHUU U YMeHuli JJisi OE30MacCHOTO MCIIOJIBb30BaHMs BEIECTB U
MaTepHajoB B OBITY, CETLCKOM XO3SHCTBE U Ha MPOU3BOCTBE, PEUICHUS MPAKTUUYECKUX 3a7a4 B
MIOBCE/IHEBHOMN >KU3HH, MPEAYNPEKIACHUS SBICHHUM, HAHOCALIUX BpEJ 370POBbIO YEJIOBEKa U
OKpY’Karollee cpene.

OpHoOli W3 BaXHEHIIMX 3a4a4 OCHOBHOTO OOIIEro 0Opa3oBaHUsS SIBISIETCS MOATOTOBKA
00ydJaromuxcss K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO M MPO(pECCHOHATBLHOTO
nytd. OOydarolyecs AOJKHBI HAYUYUTHCS CAMOCTOSITENbHO CTaBUTh LEJIU M ONPENeNiTh MyTH UX
JOCTHUKCHU, HCIIOIb30BaTh HpI/IO6peTeHHI)II\/JI B IIKOJEC OIIBIT B peaJII)HOfI JKU3HU, 3a paMKaMHu
y4eOHOro mporecca.

XuMmHs Kak y4eOHbI NpeiIMEeT BHOCHUT CYLIECTBEHHBIM BKJIaJ B BOCIUTAHHE U DPa3BUTHE
OGy‘laIOH.H/IXCH; OHa MpU3BaHA BOOPYKXUTb UX OCHOBAMH XHUMHYCCKHUX 3HaHHfI, HGO6XOI[I/IMBIX JJIsL
HOBC@}IHCBHOﬁ KHU3HH, 3aJIOKHUTh (1)YH)IaMeHT JJI nanLHeﬁmero COBCPHICHCTBOBAHUSA 3THX 3HaHHI>i,
a TakXke CHocoOCTBOBaTh O€30maCHOMY IIOBEJEHUIO B OKpYXKarolled cpeae U OepekHOMY
OTHOUICHHWIO K HeH. Pa3BuTHe MO3HABaTENbHBIX HHTEPECOB B MPOIECCE CaMOCTOSATEIHEHOTO
HpI/IO6peTeHI/I$I XUMHYECKUX 3HAHUHU U MCIIOIb30BaHHE PA3IMYHBIX HCTOYHHKOB I/IH(bepMaHI/II/I, B TOM
YHCIIe KOMIIBIOTEPHBIX.

Bocniutanne yOe:xJeHHOCTH B TIO3UTUBHOM POJIM XMMHUU B KU3HU COBPEMEHHOTO OOIECTBa,
HEOOXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIIEHHSI K CBOEMY 3/I0pPOBBIO M OKPY>KAIOIIEH Cpefe.

Mecmo yueonozo npeomema ¢ yuedoHom niaane

OcobeHHOCTH cofepKaHUsT Kypca «XHUMHUSA» SBISAIOTCA TJABHOM HPUYMHOW TOro, 4TO B
0a3ucHOM y4yeOHOM (00pa3oBaTelnbHOM) IUIaHE JTOT MPEAMET TMOSBISETCS IOCIEIHUM B PANY
€CTECTBEHHOHAYYHBIX TUCLMIUIMH, ITOCKOIbKY /ISl €r0 OCBOSHHS MIKOJIBHUKU JIOJKHBI 001a/1aTh He
TOJIBKO OIpPENEIICHHBIM 3allacoM TIPEBAPUTEIBHBIX ECTECTBCHHO-HAYYHBIX 3HAHWUH, HO W
JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIILICHUEM.

B oOpasoBarenpHoOl TporpaMMe 1Mo XMMHUU Ha U3y4eHHe XUMUHU B 9 Kilacce OTBOAMTCS 2 yaca
B Hezmenmo, 68 wacoB B roa. Peammsanmsi maHHOW TpOrpaMMbl CIIOCOOCTBYET HCIIONB30BAHHIO
pa3HOOOpa3HBIX (GOpM OpraHU3aAMK YU4eOHOTO MPOIEcca, BHEAPEHHIO COBPEMEHHBIX METOJIOB
00y4eHHUs U MeJaroruuecKux TeXHOIOTHil.

Pe3ynomamut oceoenusn yuednoz2o npeomema

OcHoBHOI1 ¢opMoOil opraHuzanuu yaeOHOro mporecca SIBISETCS KIaCCHO-ypOUYHasi CUCTeMA.
B kadecTBe JOMOMHHUTENBHBIX ()OPM OpraHu3alMu 00pa30BaTENBLHOIO MpOIecca HCIOIb3YeTCs
CHUCTEMA KOHCYJIbTAIMOHHOW TMOIACPKKH, WHIUBUIYAIbHBIX 3aHATHM, CaMOCTOsATEIbHAas paboTa
yUYalluXcsi C UCHOIB30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TexXHonorui. OpraHuzanus
COMPOBOXK/ICHUS YYAIIMXCS HAMpaBlIeHa Ha CO3JaHUE ONTHUMAIBHBIX YCIOBHA OOyYeHUS;
WCKIIFOYCHHE TICUXOTPAaBMHUPYIONIUX (AKTOPOB; COXPAHEHHE TICUXOCOMATHYECKOTO COCTOSHUS
3JI0POBBSI YHaLIUXCS; PA3BUTUE MOJOKUTEIHHON MOTHBAIIMM K OCBOCHHMIO MPOrPAMMBbI; Pa3BUTHE
WHIUBUIYATBHOCTH U OIAPEHHOCTH KaXIOT0 peOeHKa.

Pabouas nporpamma mpexycMarpuBaeT POPMHUPOBAHKEC Y YUAIIHXCS 00IIeydeOHbIX YMEeHH
U HABBIKOB, YHMBEPCAJIBbHBIX Y4YeOHbIX JEeHCTBUII M KJIKYEBbIX KOMIIETEHIMIi: YMEHHE



CaMOCTOATENbHO M MOTHBHMPOBAaHHO OpPraHU30BBIBaTh CBOIO II03HABATEIbHYIO JESTEIbHOCTB;
UCIIOJIb30BAaHUE AJIEMEHTOB NPUYMHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHAIBHOIO aHaJIH3a;
OIpeJeNIeHNe  CYIIHOCTHBIX  XapaKTePUCTHUK M3y4aeMoro OObEKTa; yMEHHE Pa3BEpHYTO
00OCHOBBIBaTh CYXICHHS, [aBaTh ONpEICICHUS, NPHUBOIAUTH OKA3aTENbCTBA; OLICHUBAHUE H
KOPPEKTHPOBKA CBOET'0 MTOBE/ICHUS B OKPYXKAIOIIEM MHpE.

Pe3yabTaThl H3yuyeHus kypca «Xumus. 9 kiace» npuBeneHsl B pasznene «TpeGoBaHus k
YPOBHIO TTOATOTOBKH BBITYCKHHUKOB», KOTOPBIH ITOJIHOCTBIO COOTBETCTBYET CTaHAAPTYy BTOPOTO
nokonenuss ®I'OC. TpeOoBaHus HampaBlieHbl Ha PEAIN3ALUI0 CHUCTEMHO-JEATEIIbHOCTHOIO, U
JMYHOCTHO-OPUEHTHUPOBAHHOTO  TOAXOJOB; OCBOGHHE  yYallUMHCS  HMHTEUICKTYaJbHOH U
MPAKTUYECKOH JICATENbHOCTH; OBJIAZICHWE 3HAHUSMH ¥ yMEHHSIMH, BOCTPCOOBAaHHBIMH B
MOBCEAHEBHOM JKU3HHU, MO3BOJISIOIIMMI OPUEHTUPOBATHCS B OKPY’KAIOIIEM MHUpPE, 3HAYMMbBIMH JUIS
COXpaHEHHUs OKpYXKaloIIel cpeabl U COOCTBEHHOTO 3/10POBbSL.

IlnanupyemMblie pe3yabTaThl H3Y4YeHHs Y4eOHOr0 mpeaMera

BeinyckHuK Hayuumca:
[JonuchIBaTh CBOWCTBA TBEPIBIX, JKUIKUX, ra3000pa3HbIX BELIECTB, BBIJCNSAS UX CYILECTBEHHBIE
MIPU3HAKY;
[JxapaKkTepu30BaTh BELIECTBA 110 COCTaBYy, CTPOEHHUIO M CBOMCTBAM, YCTAHABIMBATh NPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXY JAHHBIMH XapaKTepUCTUKaMU BEILECTBA;
[JpacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX IOHSTHH: aTOM, MOJEKYJId, XUMUYECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJIEGHTHOCTD, UCIIOJb3YsI
3HAKOBYIO CUCTEMY XHMHH;
[Ju300paxkaThb COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBIO XMMHYECKUX (OpPMYIT M CYLUIHOCTH
XUMHMYECKUX PEaKLUil C IOMOILBIO XUMUYECKUX YPaBHEHUI;
[/BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, a TAKKE€ MacCOBYIO
JIOJTI0 XUMUYECKOT 0 3JIEMEHTA B COEIMHEHUSX;
[JcpaBHUBATh 10 COCTAaBY OKCHU/Ibl, OCHOBaHUs1, KUCIIOTBI, COJIH;
CxkmaccuuuupoBaTh OKCHIBI U OCHOBAHUS 10 CBOMCTBAM, KUCJIOTHI M COJIM — IO COCTaBY;
[JonuchIBaTh COCTAB, CBOMCTBA U 3HaueHUeE (B MPHUPOJIE U MPAKTUUECKON JESATENbHOCTH YEIOBEKa)
MPOCTHIX BEIIECTB — KMUCIOPOJa U BOAOPOA;
CImonp30BaThes 1a0OPaTOPHBIM 000PYJOBAHUEM U XMMUYECKOH MOCYI0H;
[JMpOBOJUTH HECJIOXKHbIE XUMHUYECKUE OMBITHI U HAOIIOJCHUS 32 U3MEHEHHEM CBOMCTB BEILECTB B
Mpolecce UX NPEeBpalleHUit; COOM0NaTh MpaBuia TEXHUKM O€30MacHOCTH MpHU IMPOBEICHUU
HaOJI0IEHUI U OIBITOB,;
[Jpa3znuyaTh SKCIEPUMEHTAIBHO KHUCJIOTHl M IIEJIOYM, IOJB3YSACh WHJIMKATOpPaMHU; OCO3HATh
HEO00XO0MMOCTh COOMIOACHUS Mep 0€30MaCHOCTH MpU 00paIlleHUH C KUCIOTaMH U IIeI0YaMHu.
O KnaccuduupoBath MHOr000pa3re XMMUYECKHX peakuit
[J/3y4uT CBOICTBA METAJLIOB, HEMETAJUIOB U UX COCAMHEHU I

BBIIYCKHUK ROIYyUUmM 8603MOMNCHOCH b HAYUUMBCA
[IrpaMOTHO 00paIaThCcs C BEMIECTBAMHU B TTOBCEIHEBHOM JKU3HH,
[Joco3HaBaTh HEOOXOIUMOCTH COOJIFOACHHS TPABHJI DKOJOTHYECKH O€301acHOr0 TOBEJACHUS B
OKpY’Karollel mpUpoIHOM cpeie;
[JMMOHUMATh CMBICT U HEOOXOIUMOCTh COOJIIOICHUS MPEANUCAHHNA, MPEATIAraeMbIX B UHCTPYKITUSIX
10 MCTIOJIB30BAHMIO JICKAPCTB, CPEJICTB OBITOBOM XHUMHUU U JP.;
UucHobp30BaTh MpHOOpETEHHBIE KIIIOY€EBEIE KOMITETEHTHOCTH npu BBLIIOJIHEHUH
MCCIIEIOBATETILCKUX IMPOEKTOB TI0 HM3YYEHUIO CBOWMCTB, CIOCOOOB MOJYYCHUS U PACTIO3HABAHUS
BEIIIECTB;
[Jpa3BuBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, HCIONb3Ysl CPEACTBA YCTHOTO U MUCHBMEHHOI'O
OOIIIeHHUSI, TIPOSIBIISATh TOTOBHOCTh K YBOKEHUIO MHOW TOYKHU 3PEHHS MPU OOCYKIACHHUH PE3yJIbTATOB
BBITIOJTHEHHOM paboThI;



[JOOBEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX W XHMHUUYCCKHUX IIpOoHECCaX, KPHUTHYCCKHU
OTHOCHUTBCA K TICEBIOHAYYHOW WH(MOpMAIMK, HEeI00pOCOBECTHOW peKiIaMme, KacaroIlencs
WCIIOJIb30BaHUs Pa3IUYHBIX BELIECTB.

Ilepuoguyecknii 3aKOH M MeEPUOAUYECKAs cHUCTeMa XuMmMuYeckux 3jaeMmentoB JI.H.
MenpeneeBa. CTpoeHue BelecTna.

BeinyckHuk Hayuumcs:
[xnaccu(uuupoBaTh XUMHUYECKHE 3JIEMEHTHl Ha METaulbl, HEMETaJUlbl, DJIEMEHTHl, OKCHIbl U
THJIPOKCH/IBI KOTOPBIX aM(OTEpHbI, U HHEPTHBIE 3JIEMEHTHI (Ta3bl) Ul OCO3HAHMS BAXKHOCTH
YIOPSAOYEHHOCTH HAyYHBIX 3HAaHUU;
[JpackpbIBaTh CMbICI Neproanueckoro 3akona .M. Menzaeneena;
[lomuceIBaTh M XapakTepU30BaTh TaOIMUHYI0 (OpMYy MEpUOJUUECKON CHCTEMBl XUMHUYECKHX
JJIEMEHTOB;
[JXapakTepu30BaTh COCTAaB aTOMHBIX SAEp U PACIPEICICHUE YUCiIa DJIEKTPOHOB IO JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MAJIbIX IIEPUOIOB NIEPUOJUIECKON CUCTEMBI, a TAKKE KaJIHs
U KaJblIys,
[Jpa3nmnuaTe BUAbl XHMHYECKOW CBS3M: HMOHHYI, KOBAJICHTHYIO IOJISIPHYIO, KOBAJEHTHYIO
HENOJSIPHYIO U METAJUIMYECKYIO;
[nzo0pakaTh 3JEKTPOHHbIE (OPMYINbI BEIIECTB, OOPA30BAaHHBIX XMMHYECKHMMHU CBS3SIMH Pa3HOIO
BUJIA;
[IBBISABJIATE 3aBUCHMOCTh CBOWCTB BELIECTBA OT CTPOCHMSI €r0 KPUCTAIIIMYECKON pelieTky (MOHHOMH,
aTOMHOI1, MOJIEKYJISIPHOI, METaJUINYECKON ),
[JXapaKkTepu30BaTb XUMUYECKUE IJIEMEHTBl U UX COCAMHEHUS HA OCHOBE IIOJIOKEHHUS DJIEMEHTOB B
MEepUOANYECKOI crucTeMe U 0COOEHHOCTEN CTPOEHHS UX aTOMOB;
[JonuchIBaTh OCHOBHBIE NMPEANOCHIIKA OTKpbITHA .M. MenneneeBsIM MEpUOANYECKOr0 3aKOHA U
MEPUOANYECKON CHCTEMbl XHMUYECKUX 3JEMEHTOB M MHOTOOOpa3HYI0 HAYYHYIO JESTEIbHOCTD
Y4EHOr 0;
[IXxapakTepu30oBaTb HAay4YHOE U MHMPOBO33PEHUECKOE 3HAUYEHHE IIEPUOJUYECKOrO 3aKOHA H
[IEPUOJUYECKON CHUCTEMBI XUMHUYeCKUX dieMeHToB JI.JMI. Menneneesa; [Joco3HaBaTh Hay4yHbIC
OTKPBITHUSI KaK Pe3yJbTaT JJIUTENIbHBIX HAONIOJEHUN, ONBITOB, HAyYHOH MOJEMHKH, MPEOIOJICHUS
TPYAHOCTEN U COMHEHUM.

BLIHyCKHHK nOJIyYUm 603MONCHOCHIb HAYUUMbCA .
[Joco3HaBaTh 3HAYCHHUE TCOPCTUICCKUX 3HAHWUHI JIIA HpaKTH‘{CCKOﬁ JOEATCIbHOCTU YECJIOBEKA,
[lomuChIBaTh HU3YYCHHBIC O0OBEKTHI KaK CHUCTCMBbI, IPUMCHA JIOTUKY CUCTCMHOI'O aHaJIn3a,
DHpI/IMGHﬂTB 3HAaHUA O 3aKOHOMCPHOCTAX HCpPIOI[PI‘ICCKOfI CUCTCMBbI XUMHUYCCKHX 3JICMCHTOB JJIA
OOBSICHEHHUS U MNpCaABUACHUA CBOICTB KOHKPCTHBIX BCIICCTB;
DpaSBI/IBaTB I/IH(I)OpMaLII/IOHHYIO KOMIIECTCHTHOCTb IOCPEACTBOM yl"J'Iy'6J'ICHI/ISI 3HAHHK 00 HUCTOpUHN
CTaHOBJICHHUS XUMUYECKOI HAayKH, €€ OCHOBHBIX HOH?ITI/If/i, MNEpUOANYCCKOro 3aKOHa KakK OJHOIro M3
BaXHEHUIITNX 3aKOHOB IIpUPOABI, 4 TAKKC O COBPEMCHHEBIX JOCTHXXCHUAX HAYKU U TCXHUKH.

MHuoroo0pa3ue XuMH4YeCKHX pPeaKkuuid.
BoinyckHUK Hayuumcs:
[JOOBACHATH CyTh XUMHYECKHUX MPOIIECCOB;
[JHa3bIBaTh MPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIU;
[JycTaHaBJIMBAaTh MPHUHAUIEKHOCTh XMMHUYECKON peaklUUd K ONpeAesIEHHOMY THUILY IO OJHOMY M3
KJIaCCU(UIIMPOBAHHBIX TMPU3HAKOB: 1) MO YMCIYy M COCTaBY HMCXOJHBIX BEIIECTB M MPOIYKTOB
peakiuu (peakiuu COCTUHEHUS, PA3IOKCHHs, 3aMEIICHUss U OOMEeHa); 2) MO BBIICICHHUIO WU
MOTJIOMICHUIO TEIJIOTHl (peakluHu HK30TepPMUYECKHE M HHAOTEpMUYECKHE); 3) MO H3MEHEHUIO
CTETeHeN OKHUCICHHS XMMHUYECKUX AJIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEaKIn); 4) Mo
o0paTuMocCTH mporecca (peakiuu o0paTuMble 1 HeOOpaTUMBIE);
[JHa3pIBaTh (PAKTOPHI, BIIMSIONIME Ha CKOPOCTh XWMHYCCKHX peakiuid, [JHa3bBaTh (HAKTOPHI,
BIIUSIIOLIME HA CMEIICHHE XUMHUYECKOTO PaBHOBECHS;



[JCOCTABIIATh YPAaBHEHHUA JJIEKTPOJIUTUYECCKON JUCCOLMALUU KHCIOT, IIEI0YECH, COJCH; MONHbIE U
COKpAlllCHHbIE  MOHHBIE  YpaBHEHMs]  peakiuil oOMeHa; ypaBHEHHMsS  OKUCIUTEIBHO -
BOCCTAHOBUTEIIbHBIX PEAKLIUN;

CImpOorHO3MpOBaTh MPOAYKTHl XUMUYECKUX pEakIuii mo opMynam / Ha3BaHUSM HCXOJHBIX BEUIECTB;
OIpeNeNATh UCXO/IHbIE BEIeCTBa MO (GopMysiaM / Ha3BaHUSIM NMPOIYKTOB pPEaKIINH;

[lcocTaBnATh ypaBHEHUS pEaklMi, COOTBETCTBYIOIIMX IOCIEIOBATEIBHOCTH  («IIETIOUKE»)
IIPEBpAIICHUN HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

[JBBISIBJIATH B IIPOLIECCE SKCIIEPUMEHTA NIPU3HAKH, CBUIETEIBCTBYIOIINE O IPOTEKAaHUU XUMHUYECKON
peakuuu;

[JrOTOBUTH PACTBOPHI C OIIPENEIECHHOM MaCCOBOM 10JIEW pacTBOPEHHOI'O BEIIECTBA;

Jonpenenars XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCJIOT M INEIOYEH MO WU3MEHEHHUIO OKPACKU
UHIMKaTOPOB;

JIpOBOANUTH KAYECTBEHHBIE PEAKIUH, IMOATBEPXKAAIONIME HAIMYKAE B BOAHBIX PACTBOPAxX BEIIECTB
OTJIEJIbHBIX KATHOHOB U aHUOHOB.

BBIyCKHUK noiyuum 603MO0MCHOCHb HAYUUMBCA
[JCOCTaBNATh MOJICKYJISIPHBIE U TIOJHBIE HMOHHBIC YPaBHEHUSI IO COKpAIIEHHBIM HMOHHBIM
YPaBHEHUSIM;
UNpUBOIUTH TPUMEPHl pEaKUUid, MOATBEPKIAIOIMINX CYIIECTBOBAHME B3aUMOCBSA3U MEXKAY
OCHOBHBIMH KJIACCAMH HEOPTaHUUECKUX BEIIECTB;
[IMpOrHO3UPOBaTh PE3yJIbTaThl BO3IACHCTBHS PAa3IMUHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOU
peakuuu;
[JMPOrHO3MPOBATH PE3YIBTATHI BO3ACHCTBUS PA3IMUHBIX ()aKTOPOB HA CMEIICHNE XUMUYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BelecTB.
Beinycknuk nayuumcs:
Clonpenenars NPUHAAIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB K OJJHOMY M3 M3YYEHHBIX KJIaCCOB/TPYIII:
METaJlJIbl 1 HEMETaJIJIbl, OKCHIbI, OCHOBAaHUS, KUCIIOTEI, COJIH;
[JcocTaBisATh (HOPMYJIIBI BEIIECTB MO UX HA3BAHUSM;
CJonpeaensaTs BAJICHTHOCTb U CTENIEHb OKUCIIEHUS AJIEMEHTOB B BELIECTBAX;
[JcocTaBnATh (OPMYITBI HEOPTaHUYECKUX COCIMHEHUN MO BAJIIEHTHOCTSM W CTENEHSM OKHCIICHUS
3JIEMEHTOB, a TAKXKE 3apsiiaM MOHOB, YKa3aHHBIM B TaOJHUIlE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM U
COJIeH;
[JOOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKHX U XMMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB U
WX BBICIIMX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMHU BTOPOT'O U TPETHETO IEPHOJIOB;
[JHa3pIBaTh OOIIME XMMHYECKHE CBONCTBA, XapaKTEPHBIE I TPYII OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.
[JHa3bIBaTh O0IIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIC ISl KAXOr0 Kilacca BEIIECTB;
(JOpUBOAUTH MPUMEPHI PEAKIMH, MOATBEPKAAIONIMX XUMHUYECKHE CBONCTBA HEOPraHUYECKUX
BEILIECTB: OKCUAO0B, KHUCIOT, OCHOBAaHUI U COJICH;
[Jonpenensarb BEIIECTBO — OKUCIWUTENIb W BEUIECTBO — BOCCTAHOBUTEIb B OKHUCIUTEIBHO —
BOCCTAaHOBUTEJIbHBIX PEAKIIUSAX;
[JcoCTaBIATh AJIEKTPOHHBIN OaIaHC MO MPEATIOKEHHBIM CXeMaM PeaKIInii;
[JMPOBOJUTH JTA0OPATOPHBIC OMBITHI, MTOATBEPKIAIOIINE XHMHUECKAE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;
[JIpoBOANUTH JIa0OpaTOPHBIE OMBITHI MO TMOJIYYEHUI0O M COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KHCIIOPOAQ, YIVIEKHUCIOrO ras3a, aMMHaKa; COCTAaBIIATh YpPAaBHEHUS COOTBETCTBYIOLIHUX
peaKkum.

BBIHyCRHI/IK IOJYYHUT 603MOHCHOCHb HAYUUMIDbCA .

¢ I'PaMOTHO O6paH_[aTBC$I C B€CICCTBAMU B HOBCCHHCBHOﬁ KHN3HU,



* OCO3HaBaTh HEOOXOIUMOCTH COOJIONIEHUS MPABUJI JKOJOTMYECKH OE€30MacHOro TMOBEICHUS B

OKpY’Karollel NpUpOTHON CpeE;

* MIOHUMATh CMBICII U HEOOXOAMMOCTh COOJIOCHUS MPEANUCAHUMN, MPEIaraeMbIX B MHCTPYKIIHIX

IO UCIOJTE30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOW XHUMUH H JIP.;

* CIIOJIb30BaTh MPHOOPETEHHBIE KITFOYEBbIE KOMIIETEHTHOCTH TIPH BBITIOJTHEHUH HCCIIEIOBATEIBCKUX

MIPOEKTOB MO U3YYECHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U PACIIO3HABAHMSI BEILIECTB;

* pa3BHUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3Yys CpPEICTBA YCTHOMW W NMHCHMEHHOMN

KOMMYHHUKAITUU TPU padOTe C TEKCTaMU YIeOHHMKA M JOTIOTHUTEIBHON JIUTEPATypOi, CIIPAaBOYHBIMHU

TabIMIaMu, IPOSIBJISTH TOTOBHOCTh K YBaKEHUIO MHOM TOUKH 3pEHHUSI PU OOCYKJICHUH PE3yJIbTaTOB

BBITTOJIHEHHOH paboThI;

* OOBEKTHUBHO OIICHHBATh WH(GOPMALMIO O BEHIECTBAX M XWMHUYECKHUX TIPOIECCaX, KPUTHUYCCKH

OTHOCUTBbCS K TICEBJOHAay4yHOH uHPOpManuu, HEIOOPOCOBECTHOW pekjIame, Kacaroulecs

WCIIOJIb30BaHUs Pa3TUYHBIX BELIECTB.

* OCO3HABATh 3HAYCHHUE TCOPETUUCCKUX 3HAHUM VIS IPAKTUICCKOM JIEATETLHOCTH YEIIOBEKA;

* OMHCHIBATh U3YUYEHHbIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTHKY CHCTEMHOT 0 aHalln3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJUYECKON CHUCTEMbl XMMHYECKUX DJIEMEHTOB JUIS

OOBSICHCHHSI M TIPSIBUJICHUS CBOWCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTb IMOCPEJCTBOM YIiyOJleHHs 3HAaHUN 00 HCTOpUH

CTaHOBJICHHSI XMMUYECKON HayKd, €€ OCHOBHBIX MOHSTUH, NEPUOJUYECKOrO 3aKOHA KaK OJHOTO U3

BOKHEUIIIMX 3aKOHOB MTPUPO/IbI, & TAKIKE O COBPEMEHHBIX JIOCTUKEHUSAX HAYKU U TEXHUKH.

* COCTaBISITh MOJICKYJSIDHbIE M TIOJHBIE HOHHBIE YpPaBHEHHUS IO COKpAIIEHHBIM HOHHBIM

YPaBHEHUSIM;

* MPUBOJIUTH MPUMEPHl PEAKUUM, TMOATBEPKAAIONIUX CYIIECTBOBAHUE B3aUMOCBSI3ZH MEXIY

OCHOBHBIMH KJIACCAMH HEOPTAaHMYECKUX BEIIECTB; * MPOTHO3UPOBATH PE3YyIbTaThl BO3JACUCTBUS

pa3iauyYHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUYECKON peaKinu;

* MPOTHO3UPOBATH PE3YIbTATHl BO3JCHCTBHS PA3TUYHBIX (PAKTOPOB HA CMEMICHHE XHMHYECKOTO

paBHOBECHS. * IPOTHO3UPOBATH XMMUYECKHE CBONCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;

* MPOTHO3HPOBATH CIIOCOOHOCTH BELIECTBA MPOSBISATH OKUCIUTEIbHBIE WM BOCCTAHOBHUTEIbHBIC

CBOMCTBA C yUETOM CTENEHEW OKUCIIEHUS 3JIEMEHTOB, BXOSIIUX B €0 COCTAB;

* BBISBIISITH CYIIECTBOBAHUE T€HETUYECKON B3aMMOCBS3M MEXIY BEIIECTBAMU B PSIy: MPOCTOE

BEIIECTBO — OKCUJ — TUAPOKCHJ — COJIb; * OPraHU30BBIBATH, TPOBOJIUTH YUCHUUYECKHE MPOEKTHI

T10 MCCJIEIOBAHUIO CBOMCTB BEIIECTB, MMEIOIUX BAXKHOE MPAKTHUECKOE 3HAaUCHUE.

BrInmyCKHHK TOTYyYHT BO3MOXKHOCTD HAYYHTHCS

* IPaMOTHO O0OpAIaThCS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH;

* OCO3HaBaTh HEOOXOIMMOCTH COONIOACHUS TPABUI IKOIOTUYECKH O€30MacHOTO TOBEICHUS B

OKpY’Karollel NpUpOIHON CPeELE;

* IOHUMATh CMBICII U HEOOXOAMMOCThH COOJIOCHUS MPEANUCaHuM, IpeiaraéMblX B HHCTPYKIUSAX

M0 HMCTONBh30BAaHUIO JIEKAPCTB, CPEACTB OBLITOBOM XUMHUHU U Jp.; * HCIONB30BATh MPUOOPETEHHBIE

KJIFOUYEBbIE KOMIIETEHTHOCTH TIPH BBIMOJIHEHUU UCCIIEIOBATEIBCKUX MPOCKTOB IO HU3YYEHUIO

CBOMCTB, CIIOCOOOB MOJTYUEHUS U paCIIO3HABAHUS BEIIECTB;

* pa3BHUBaTh KOMMYHUKATHUBHYK) KOMIIETEHTHOCTb, MCIOJb3ys CpPEICTBA YCTHOM MU MHUCHbMEHHOMN

KOMMYHHKAIIH TIPH padoTe ¢ TeKCTaMH y4eOHUKA U JIOTIOJHUTEIHHON JTUTEPATypPOM, CIIPaBOYHBIMU

TabIMLaMu, IPOSIBJISTh TOTOBHOCTD K YBa)KEHUIO MHOM TOUKH 3pEHUSI MPU OOCYKJCHUH PE3yJIbTaTOB

BBITIOJTHEHHOUN pa0oThI;

* OOBCKTUBHO OIICHHBATh WH(OPMAIIMIO O BEIIECTBAX M XHUMHUYECKUX IMPOIeccaX, KPUTHUECKU

OTHOCHUTBCA K TICEBIOHAY4YHOW WH(MOpMAIMK, HEeI00POCOBECTHOM peKiIaMme, KacaroIlencs

WCIIONB30BaHUS PAa3TUYHBIX BEIIECTB.

* OCO3HaBaTh 3HAYEHUE TEOPETHUUYECKUX 3HAHUU MJIsi MPAKTUYECKOW JAESITEIbHOCTH YeNOBEKa; ©
OIMKCHIBATh U3YYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOTO aHAJIN3a;

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOAMYECKON CHCTEMbl XUMHUYECKUX SJIEMEHTOB s

OOBSICHEHHSI W TPEABUACHUS CBOWCTB KOHKPETHBIX BEIECTB; * pPa3BUBATh HH(OOPMAIMOHHYIO

KOMITETEHTHOCTh TTOCPE/ICTBOM YIyOJieHUs 3HAaHUW 00 UCTOPUU



CTaHOBJICHHUS XUMHUYECKOI HAyKH, e¢ OCHOBHBIX HOH?ITI/II\/JI, NEpUOANYCCKOro 3aKOHa KakK OJHOIro M3

BaXHEHUIITNX 3aKOHOB IpUPOABI, 4 TAKKC O COBPEMCHHEBIX JOCTHXXCHUAX HAYKU U TCXHUKH.

¢ MNpUBOJAUTH HPUMEPLI peaKuHﬁ, MNOATBCPIKAAOINUX CYHICCTBOBAHUC B3aMMOCBA3HU MCIKIAY

OCHOBHBIMU KJIaCCaMM HCOPraHUYCCKUX BCHICCTB; ¢ BBIABJIATH CYHIICCTBOBAHUC TCHETHYECKOM

B3aMMOCBSA3HU MEXKAY BCIICCTBAMMU B PAAY: IIPOCTOC BEIIECTBO - OKCU A - THAPOKCU] - COJIb,

¢ OpPraHu30BbIBATH, IIPOBOAUTH YUCHUYCCKHUEC MPOCKTHI I10 HUCCICAOBAHUIO CBOICTB BCIICCTB,
HMCIOIIUX BAXKHOC IMMPAKTUYCCKOC 3HAUCHUC.

Juunocmuvle, memanpeomemnole U npeoMemusle pe3yibmamopl 0C60EHUA YUeOHO20 npeomema
«Xumusa»

JIMYHOCTHBIMM pe3y/bTaTaMM MW3Yy4eHHUs Ipeamera «XUMUsS» SBIIOTCA CIEAYIOLIUe
YMEHUS:
- Bocnuranne poccHiCKON TIpaKAaHCKOW HJIEHTUYHOCTH: NATPUOTH3Ma, JIIOOBUM U YBaKEHHE K
OteuecTBY, 4yBCTBO TOPJIOCTH 3a CBOIO Po/inHy, 32 pOCCUIMCKYI0 XMMHUYECKYIO HAyKy
- ®opMHpOBaHHE LEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLECTBEHHOW NMPAKTHKH, a TAK)KE COLUAIBHOMY, KyJIbTYPHOMY, SI3bIKOBOMY U
JyXOBHOMY MHOT000pa3nio COBPEMEHHOT 0 MHpa
- @®opmHpoBaHME OTBETCTBEHHOIO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTM U CIIOCOOHOCTH K
CaMOpA3BUTUIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, BHIOOPY
npopmIbHOrO0 00pa3oBaHMsl HA OCHOBE MH(GOpPMAMHM O CYIIECTBYIOUIMX MPO(eccHsiX W JIMYHBIX
npoeccuoHaIbHBIX MIPEAIOYTEHNMN. Oco3HaHHOMY ITOCTPOEHHUIO VHIMBUIYaJIbHBIX
00pazoBaTeIbHBIX TPACKTOPHUIl C YHETOM YCTOMUMBBIX IO3HABATEILHBIX HHTEPECOB
- (bopmupoBaHNE KOMMYHHKATUBHOW KOMIIETEHIIMH B OOpa30BaTEIbHON, OOIIECTBEHHO IOJIE3HOH,
y4eOHO — HCCIIe0BaTENbCKON, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH
- @opMUpOBaHUE U MOHMMaHUE LIEHHOCTHU 37JI0POBOr0O M O€3J10MacTHOro0 00pasa >KU3HH, YCBOEHHE
MIPaBUJI UHAWBUAYATFHOTO U KOJUIEKTUBHOT'O O€30MacHOr0 MOBEICHUS B UPE3BBIYANHBIX CUTYAIUSX,
YT OKJTAFOIIUX KU3HU U 3I0POBBIO JIFOACH
- ®opMupoBaHHe MO3HABATENHHOW MH(POPMAIIMOHHON KYIbTYyphl. B TOM uncie pa3BUTHE HABBHIKOB
CaMOCTOSITENTbHOM paboThl € y4eOHBIMH MOCOOMSIMH, KHMTaMH, IOCTYMHBIMH HMHCTPYMEHTaMH H
TEXHUYECKUMU CPEJICTBAMHU UH(POPMAIIMOHHBIX TEXHOJIOTH
- @opMHUpOBaHUE OCHOB SKOJIOTHYECKOI0 CO3HAHUSI HA OCHOBE MPU3HAHUS LIEHHOCTHU ’KM3HU BO BCEX
ee MPOSIBJIICHUSX U HEOOXOJJMMOCTH OTBETCTBEHHOTO , OEPEKHOI0 OTHOILIEHHS K OKPY>KaIoIIel cpe/e
-Pa3zBuTre roTroBHOCTH K PEIIEHHIO TBOPYECKHX 3aady, YMEHHE HAXOIUTh aJEKBATHbIE CIIOCOObI
MOBE/ICHUSI M B3aUMOJICHCTBHE C MapTHEpaMH BO BpeMsi y4eOHOW M BHEY4eOHOH [eATeIbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYaLlUU

MeTtanpeaMeTHBIMHM pe3yJIbTaTaMU HM3y4deHHUs Kypca «XuUMHs» sBiseTcss (popMupoBaHHUE
YHUBEpCAIbHBIX yueOHbIX neiictuii (VY ).

Iloznasamenvrvie YVJI:
- CamocTosiTeIbHO OOHapyXUBaTh W (OPMYIHPOBATH YUEOHYIO MPOOJIeMY, OIPEAETATh Ieb
y4eOHOI JIeaTeNbHOCTH, BBIOUPATh TEMY pabOThI
- BrpyiBurate BepcuM pelieHuss TpoOJIEeMBbI, OCO3HABaTh KOHEYHBIM pe3yibTaT, BBHIOMpATh U3
NPEUVIOKEHHBIX M HCKaThb CaMOCTOSTENbHO CpeAcTBa JAOCTHKeHHMs neiau. - CocraBisTh
(MHIUBUAYAJIBHO WIIH B TPYIINE) IJIAH peleHHs! MPoOeMbl (BBIITOIHEHUS POEKTA).
- Paboras no many, CBepsATh CBOU JCHCTBUS C LENBIO U, IPU HEOOXOAUMOCTH, UCIIPABIISATH OIIHOKH
CaMOCTOSITENbHO. - B aMarnore ¢ ydumTesneM COBEPILIEHCTBOBATh CaMOCTOATENIBHO BbIpaOOTaHHBIE
KPUTEPHUH OLIEHKU.

Kommynuxamusnvie YV/I:
- CamMoCTOATENIBHO OPraHU30BBIBATh YUeOHOE B3auMOJCICTBHE B Ipynie (OnpeaensiTh oOLme e,
pacripesieniiTh pOJIM, JIOrOBapHBaThcs APYyr C apyroMm u T.1.). CpencrBoM ¢GopMHpOBaHUS
KOMMYHHUKaTUBHBIX YVY]I ciyxaT TexHojoruss mpoOiemMHoro jauanora (moOyxaaloimuid u



MOJBOASIIMN Uaior) U pabora B MajblX IpYIIax, a TaKKe HUCIOIb30BAaHUE HA YPOKAX IJIEMEHTOB
TEXHOJIOTMH NPOAYKTUBHOI'O UTCHHUS.

IIpeaMeTHBIMH pe3ylIbTaTaMU U3Y4EHUS MpeIMeTa «XUMUS SBISIOTCS:

- @opmupoBaHHE NEPBOHAYAIBHBIX CHCTEMATU3WPOBAHHBIX TPEACTABICHUN O BEIIECTBAX, HX
IpeBpallleHUsIX W [PAKTUYECKOM IPUMEHEHUH; OBJaJeHHE IOHATUHHBIM amnmaparoM H
CHUMBOJINYECKHUM SI3bIKOM XMMUU;

- Oco3HaHne OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH KakK OOJIACTH COBPEMEHHOT O
€CTECTBO3HAHUS, XUMMUYECKMX IPEBPALICHUNA OpPraHMYeCKUX U HEOPraHWYECKUX BEILIECTB Kak
OCHOBBI MHOTHMX SBJICHUH JKHBOM M HEXHUBOM MPHUPOIBI; YriyOJeHHE MpPEACTaBICHUNH O
MaTepHaIbHOM €IMHCTBE MUPA;

- OBllazieHue OCHOBAMU XMMHMYECKOW IPaMOTHOCTHU: CIIOCOOHOCTBIO aHAIU3UPOBATh U 0OBEKTUBHO
OLICHMBATh JKU3HEHHBIC CHUTYallMM, CBA3aHHBIE C XHMMHEH, HaBbIKAMH O€30MACHOrO OOpaIleHHus ¢
BEIIECTBAMH, HCIIOJIB3YEMBIMH B TIOBCEIHEBHOW >KM3HH, YMEHHEM aHAJIM3UPOBATh M TUIAHUPOBATH
9KOJIOTMUYECKH 0€30MacHOe MOBEACHUE B LIEAX COEPEKEHUS 310POBbS U OKPY’KAIOLIEH Cpe/ibl;

- dopMHUpOBaHWE YMEHUH YCTaHABIMBATh CBI3U MEXKIY PeajbHO HAOII0AaeMBIMU XMMUYECKHUMU
SBJICHVSIMA W TIPOIIECCAMH, MPOUCXOMANIMMUA B MHKPOMHpPE, OOBSCHATH NMPUYUHBI MHOT000pasus
BEIIIECTB, 3aBUCHUMOCTh MX CBOWCTB OT COCTaBa M CTPOEHMS, a TaKXKe 3aBHCHUMOCTb IPUMEHEHMS
BEIIIECTB OT UX CBOMCTB;

- IIpnoOpeTenns ombiTa MCIONB30BAHUS PA3IMYHBIX METOAOB M3YUEHUS BEIIECTB; HAOIIOACHUS 32
UX MPEBPALICHUSAMHU MPH IPOBEICHUH HECIOXKHBIX XUMHUUECKUX 3KCIIEPUMEHTOB C UCIOJIb30BAaHUEM
nabopaTopHOro o060opy10BaHus U MPUOOPOB;

- YMeHue OKa3bIBaTh IMEPBYIO MOMOIIb NPH OTPABJICHUSAX, OXKOTAX U JIPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH 1 JIA0OPATOPHBIM 000PYIOBaHUEM;

- OBnazeHue npueMamu paboThl ¢ MHGOpMaLMell XHMMUYECKOro COJIep>KaHMsl, MPEICTaBICHHON B
pasHo ¢opme (B BUE TeKcTa, popmyI, rpadukoB, TAONIUYHBIX JAHHBIX, CXeM, (oTtorpaduii u ap.)

- Co3manme OCHOBBI it (POPMHUPOBaHUS MHTEpEca K PACHIMPEHHUIO W YIIIYOJCHHUI0O XUMHYECKUX
3HaHUN M BBIOOpPa XHMMHUHM Kak NpO(UIBHOTO IMpeaMeTa NpHU Iepexojie Ha CTYHEHb CPEeIHEro
(momHor0) O0IIEr0 0O0pa3oBaHMs, a B AaJbHEWIIEM M B KayecTBe chepbl CBOoe MpoheccH OHATBHOM
NeATeINbHOCTH;

.- DopmHpoBaHUE MPEICTABICHUM O 3HAYEHUM XMMUYECKOH HAayKM B PEIIEHUU COBPEMEHHBIX
HKOJIOTHUECKUX MpoOJIeM, B TOM YHCJIE€ B MPEIOTBPAIICHHH TEXHOTCHHBIX U OSKOJIOTHYECKUX
Karactpod.

Oowan xapakmepucmuka yuedHo2o npoyecca
OcHoeHble mexHonozuu 0dyuenun:

[Iporpamma kypca  «XHMHUW» TIOCTPOCHA Ha  OCHOBE  CIHPAILHOW  MOJEIH,
MpeIyCMaTPUBAIONICH MMOCTENIEHHOE PAa3BUTHE M YTIIyOJIEHHE TEOPETUUYECKUX MPEICTaBICHUN Mpu
JIMHEHOM O3HAaKOMJICHHH C OMIIMPHUYCCKHUM MAaTCpUaIoM
Tects, camocTosTeNbHBIE paboOTa, KOHTPOJIBHBIE PA0OOTBI, YCTHBIM  OMpOC,  3alluTa
HCCIIEI0BATEIbCKUX PadoT.

[Ipeobnanarommmu popMaMu TEKYIIETO KOHTPOJIS SIBJISIFOTCSI CAMOCTOSITENIBHBIE W KOHTPOJIBHBIE
paboThl, pa3jIuYHBIE TECTOBbIE (OPMBI KOHTpOJNsA. I[IpOMEKYyTOUHBIH M HMTOTOBBIH KOHTPOIH
MPOBOAUTCS B (hOpME KOHTPOJIBHBIX PaboT

Cooeporcanue Kypca 9 knacc

Ne | Pazoenvl npozpammot Konuuecmeo | Konuuecmeo Konuuecmeo

n/n yacoe KOHMPOJIbHBIX | RPAKMUYECKUX
pabom pabom

1 MHoroobpasue XuMH4ecKux peakuuii | 17 2 2

2 MHoroo0pasue BemecTB 43 3 5




3 Kpartkwuii 0030p BaxKHEHIIX 6 1
OpraHMYECKHUX BEIICCTB

4 Pe3zepsnoe epemsa umozo 2

Hmozo 68 6 7

Pa3zgen 1. Muoroo0pasue xumudeckux peakuuii Knaccupukanuss XMMHYECKUX PpeaKIHii:
peaKknMy COCTUHEHHUs, DPa3JIOKEHHs, 3aMmelleHHs, oOMeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu. OKUCIUTENh, BOCCTAHOBUTEIND, MPOLECCH OKUCIEHUS M BoccTaHoBieHUsA. CocTaBieHHE
YPAaBHEHUN OKHMCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C IOMOIIBI0 METOJA 3JIEKTPOHHOIO
OamaHca.

Tennoble A3 (HeKTh XUMUYECKUX peaKUil. DK30TEPMHUECKUE U IHIOTEPMUUYECKHE PEAKLIUU.
Tepmoxumuyeckue ypaBHeHHs. Pacu€Tsl 0 TEPMOXUMHUYECKUM YPaBHEHUSM.

CxopocTh XUMHUYECKUX peakuuil. DakTopbl, BIUSAIOIINE HA CKOPOCTh XUMUUYECKUX PEAKLIUM.
[lepBoHauanbHOe mnpezacraBieHue o Karainuze. OOpatumble peakuuu. [loHSATHE O XHMHUYECKOM
PaBHOBECHH.

XVMMUYECKHE PEAaKIMM B BOAHBIX PACTBOpPaxX. JJIEKTPOJUTBI M HEIEKTPOIUTHL. VIOHBI.
Karvons! u anuonsl. [uopamuas meopusi pacmeopos. DNEKTPOIUTHUECKAS JUCCOLUAIUS KHUCIIOT,
OCHOBaHWH U comnell. Crnabble U CUITbHBIE AJIEKTPOIUTHI. CTeneHb aucconuaniu. Peakium noHHOTOo
oOMeHa. YCIIOBUS T€UECHUs peakluil MOHHOr0 0OMeHa 0 KOHLa. XMMHUYECKUEe CBOMCTBa OCHOBHBIX
KJIaCCOB HEOPTaHWYECKUX COEIMHEHUN B CBETE MPEACTaBICHUI 00 3JIEKTPOIMTHUECKON
JMICCOLMAIINHN U OKUCIIUTEIbHO- BOCCTAHOBUTENIBHBIX peakuusix. Ilonsamue o euoponuze coeii.

JdemoHcTpauuu:

[IpuMepsl 5K30- M 3HIOTEPMHYECKUX peakUui. B3aumonencTBMe HHUHKA C CONSHOM M
YKCYCHOH KHCIOTOH. B3aumozeiicTBue I'paHyJIMpOBAHHOIO LIMHKA M IIMHKOBOW IBUIM C COJISHOM
kuciaoroil. B3aumoneiictBue oxkcuna meam (II) ¢ cepHoli KHMCIOTOM pa3HOM KOHLEHTpaLUu MpU
pa3HbIX Temmeparypax. ['opeHue yrisi B KOHIEHTPUPOBAHHOM a30THOM KHUCIOTE. ['opeHue cepol B
paciuiaBieHHON cenuTpe. lcnblTaHuMe pacTBOPOB BELIECTB HA JJIEKTPUYECKYK IMPOBOJUMOCTB.
JIBU>KEHHE HOHOB B DJIEKTPUUYECKOM I10JIE.

IMpakTnyeckune padoThI:
N3ydyeHne BIUSHUA YCIOBUM TPOBEACHUS XUMUYECKON PEAKIIMU Ha €€ CKOPOCTb.
Pemenue skcriepuMeHTanbHBIX 3amad 1Mo Teme «CBOMCTBA KHCIOT, COJIeH M OCHOBAaHUM Kak
3JIEKTPOIUTOBY
JlaGopaTopHble onbIThI: Peakiiuy oOMeHa MeX/ly pacTBOpaMH 3JEKTPOIUTOB
Pacyernble 3aa4n: BeIuuciieHNs 10 TEPMOXUMHUYECKUM YPABHEHUAM PEAKLU.

Pa3aen 2. Muoroo6pasue BemiectB. Hemeramnsl. ["anoreHs.

[lonoxenne B MEPUOAMYECKON CHUCTEME XMMHYECKUX 3JIEMEHTOB, CTPOCHHE HX aTOMOB.
Haxoxnenune B mnpupone. Pusmyeckue M XUMHYECKHE CBOMCTBA TrajoreHoB. CpaBHUTEIbHAs
XapakTepUcTHKa TajoreHoB. I[lonmydyeHne u TpUMEHEHUE TrajloreHoB. Xuop. Dusznueckue u
XUMUYECKUEe cBoicTBa Xxjopa. Ilpumenenue xnopa. XiopoBogopon. dusmyeckue CBONCTBA.
[Tonyuyenue. Consinast kucnora u e€ conu. KauectBeHHas peakiys Ha XJIOpU1-UOHbI. Pacrio3HaBanue
XJIOPHI0B, OPOMHUJIOB, MOJIHIOB.

Kucnopon u cepa. llonoxeHue B MNEpUOAMYECKOM CHCTEME XHMHUYECKHX 3JIEMEHTOB,
ctpoenue ux aromoB. Cepa. Amorponus cepsl. usnyeckue u xuMuueckue cpoiicrra. Haxoxnenue
B npupoze. [Ipumenenue cepsl. CepoBonopoa. CepoBopopoaHas kuciaora u e€ conu. KauectBeHHas
peakuus Ha cynbua-uonsl. Oxkcup ceprl(IV). dusndeckne u xuMuueckne cBorcTea. [Ipumenenue.
Cepuucras kuciora u e€ conu. KauectBennas peakius Ha cynbpur-uonsl. Oxeup cepbi(VI).



Cepnast kucnora. XUMHYECKHE CBOMCTBa pPa30aBIEHHONM W KOHLIEHTPUPOBAHHOM CEpHOI
kucnotel. KauecTBeHHast peakiusi Ha Cyiab(GaTHOHBL. XHWMHUYECKHE PEaKIMH, JieXKallue B OCHOBE
MOJIyYEHUS] CEPHOU KUCIIOThI B IPOMBIILIEHHOCTH. [[priMeHeHne cepHOl KUCTOTHI.

A3ot u dochop. [TonoxxeHne B MeprHOANIECKOI CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE
UX aToMOB. A30T, pu3nyeckue W XMMHUYECKHE CBOWMCTBA, MOJydeHHWE W mpuMmeHenue. Kpyrosopor
azota B mnpupoae. AmMuak. @PuU3UuecKMe U XHUMHUYECKHE CBOICTBA aMMHakKa, I1OJIy4YEHHUE,
npumeHenne. Conu aMMoHHUA. A30THas KUCIIOTa U €€ cBoiicTBa. OKHUCIUTENbHbBIE CBOMCTBA a30THOMN
KkucaoThl. [lonyyeHne a30THOM KUCIOTHI B 1aboparopuu. XUMHUECKUE PEaKIIH, JIeXkKalllle B OCHOBE
MOJIyYEHUSI a30THOM KHUCIIOTHI B MPOMBILUIEHHOCTH. [IpuMeHenne a30THOM KucioTel. Coiau a30THOM
KHUCTIOTHI U X TpuUMeHeHne. A3otHbie ynoopenus. @ochop. Amnorpornus pochopa. Ouzndeckue u
xumudeckue cBoictBa gocdopa. Oxcun pochopa(V). @ochopnas kucnora u e€ comu. DochopHbie
yIoopeHus.

VYraepon u kpemHui. IlonoxkeHue B NMEPUOAMYECKONW CHUCTEME XMMHUUYECKUX 3JIEMEHTOB,
CTPOEHHE MX aTOMOB. Yriepox. Amiorponus yriepoja. Pu3nYecKMe M XHMHYECKHE CBOMCTBA
yraepona. AncopOrus. YrapHbId ra3, CBOWCTBAa W (DM3MOJOTMYECKOE JEHCTBHE Ha OPTraHU3M.
Yraekucnsiil ra3. YronpHas kuciaora u e€ conu. KauecTBeHHas peakius Ha KapOOHAT-HOHBIL.

Kpyrosopor yriepoaa B npupoze. OpraHu4eckue CoelMHEHUs yriiepoa.

Kpemunii. Oxcupn kpemausi(IV). Kpemauesas kucinora u e€ conu. Cmexno. L{emenm.

Meramnsl. [lonoxeHnne MeTaIOB B EPUOAUYECKON CUCTEME XUMUYECKUX AIIEMEHTOB, CTPOEHUE UX
aToMOB. Metainueckas CBsi3b. PU3MYECKHE CBOWCTBA METAUIOB. Pl aKTUBHOCTH METaJIOB
(2JIEKTPOXMMHUYECKUN PAJl HANPSHKEHUH METALIOB). XHWMHUYECKHE CBOWCTBAa MerauioB. OOmue
crioco6bl monyueHus: metauioB. CrnaBel MetaiioB. lllenounsie Metamnsl. [lonoxeHune meI0YHbIX
METAJIJIOB B IEPUOIMYECKON CUCTEME, CTpOEHUE UX aToMOB. Haxoxxienue B npupojae. Puznueckue u
XUMHUYECKHE CBOMCTBA MIEIOYHBIX METAUIOB. [I[puMeHeHne METOYHBIX METAIIOB U UX COCIUHECHHI.
[lenounozemenbHble MeTaibl. [lomoXKeHHE IIETOYHO3EMENbHBIX METANIOB B IEPUOAUYECKON
CUCTEME, CTpOeHMe UX aroMoB. HaxoxneHuwe B mpupone. MarHuii M KaJblMi, MX Ba)KHEWINMeE
coenuHeHus. JKECTKOCTh BOABI M CIOCOOBI €€ ycTpaHeHus. AmromMuHui. [lonoxxeHne alroMUHUS B
MIEpUOJIMYECKOM CHUCTEMe, CTpoeHue ero aroma. Haxoxnenue B mnpupoxae. Dusnueckue u
XUMHYECKHEe CBOWCTBA amoMuHus. [IpuMeHeHne amroMuHus. AM(OTEpPHOCTh OKCHAA U THIPOKCHUIA
amomunus. JKeneszo. IlomoxkeHue »xeime3a B IEPUOJUMYECKOM CHUCTEME, CTPOECHHE €ro aroMa.
Haxoxnenue B nmpupone. @u3nueckue 1 XMMUYECKUE CBOMCTBA jkene3a. BakHelne coenHEHUs
xenesza: okcuabl, Tuapokcuasl U conu skenesa(ll) u xeneza(lll). KauecTBeHHbIe peakiuv Ha WOHBI
Fe2+ u Fe3+.

JdemoHcTpaumnu:

®duznyeckre cBOWCTBa rajsoreHoB. [lomydyeHne Xi10poBoAOpOia U PaCTBOPEHUE €r0 B BOJIE.
Annorponssle Monudpukanuu cepbl. O0pasibl NpupoaHbIX CynbduaoB u cyibdaros. [lonydenue
aMMHUaKa ¥ ero pacTBopeHue B Boje. O3HakoMIIeHHe ¢ 00pa3liaMy IPUPOIHBIX HUTPATOB, (hocharos
Mozenu KpUCTAUIMYECKUX PEIETOK anMasza M rpadura. 3HAKOMCTBO C 00paslaMu NPHUPOIHBIX
KapOOHATOB W CHJIMKATOB 3HAKOMCTBO C OOpa3llaMH BaXKHEMIIMX COCIUHEHHWH HATpUs, Kajusi,
IIPUPOJHBIX COCIMHEHUHN KalbLMs, pylaMH Kele3a, COCIUHEHUSIMHU allOMUHMs. B3aumonencrsue
LIEJIOYHBIX, IIEJTOYHO3EMENBHBIX METAINIOB U AIIOMHHMS ¢ BOJON. CKUTraHue kKele3a B KUCIOPOJE U
XJIope.

IIpakTyeckue padoTsI:

[Tonydyenue consiHOM KUCIOTHI U U3y4eHUE €€ CBOMCTB. Perienne s3KkcrepuMeHTalbHbIX 3a/1a4
o Teme «Kucnopon u cepa» [lonydeHne aMMuaka v U3y4eHHE €ro CBOMCTB.
[Tony4yenue oxcuna yraepona (IV) u usydenue ero cBoiictB. PacnosnaBanue kapOoHaros. Pemenue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTallIbl U UX COSUHEHUS».
JlaGopaTopHble ONBITHI:

BrITecHEHME rajioreHaMu Apyr Apyra U3 pacTBOPOB UX coelnHeHui. KauecTBeHHbIE peakuun
cynedun-, cynbpur- U cyiabdar- MoHOB B pacTBope. O3HaKOMIIEHHE C OOpa3lamMu cepel U eé
MIPUPOIHBIMU COeIMHEHUAMU. B3anmoeiicTBre comnell aMMOHHUS CO LIeJI0YaMHu.



KauecTBenHnsle peakuun Ha kapOoHaT- M CHUJIMKAT- MOHBI. KauecTBeHHas peakius Ha YIJEKHUCIbINA
ra3. M3ydenume oOpa3snoB MeTauioB. BzammonelcTBHE METaNIOB C  PacTBOpPAMH  COJICH.
O3HakoMJIEHHE CO CBOMCTBAMHU U MPEBPALICHUSIMHU KapOOHATOB M TUAPOKapOOHATOB.

[lonyyenune rugpokcujga allOMUHUS W B3aUMOJEMCTBHE €ro C KUCIOTaMHM M LIEJIOYaMHU.
KauectBennsle peakunu Ha HoHbI Fe2+ u Fe3+

PacuerHble 3a1aumn:

Briuncinenuss mo XUMHYECKUM YpaBHCHHUAM MaAcCCHI, 00nbéMa WM KOJIMYECTBA BEUICCTBA
OJTHOT'O M3 MPOAYKTOB PEAKILIUHU [0 Macce UCXOAHOr0 BellecTBa, 00bEMY MM KOJIMYECTBY BEIIECTBA,
COZIEPIKAILETO ONPEACIIEHHYIO OO TPUMECEN.

Pa3aen 3. Kpatkuii 0030p BakHEHIINX OPraHUYECKUX BEIECTB

IIpenmer oprannueckoil xumuu. Heoprannyeckue 1 OpraHudecKre COeAUHEHHs. Y TIIepo] —
OCHOBA XM3HM Ha 3emiie. OCOOEHHOCTH CTPOCHUS aTOMA YIIepo/ia B OPraHMUECKUX COCAMHEHUSX.
VYrnesonopoasl. [lpenenbHble (HAchIIEHHBIE) yriaeBoaopoabl. MeraH, »3TaH, mpomaH —
IIPOCTENINE IPEACTABUTENIN IPENEIBHBIX  YIIIEBOJOPOIOB. CrpykTypHBIE (bopMmyIbl
yIJ1€BOAOPOI0B. ['OMOnOrndeckuii psaj npeaeabHbIX yriiesogopoaos. ['omonoru. ®dusnueckue u
XMMHYECKHE CBOWCTBA MPEENbHBIX YIIIeBOAOPOa0B. Peakuiuu ropenus u 3ameueHus. Haxoxnenue
B IIPUPOZE NpPEIeNbHBIX YriaeBoaopoaoB. IIpumenenne merana. HenpeznenbHble (HEHACHILEHHBIE)
yIJI€BOLOPOABI. OTUJICHOBBI PsiJl HENPENENIBbHBIX YIVIEBOJOPONOB. OTuieH. Pusznyeckue u
XMMHUYECKHUE CBOMCTBA 3TWieHa. Peakuus npucoeauHeHus. KauecTBeHHBIE peaklMyd Ha ITHIIEH.
Peaknus nonmumepuzanuu. [lomustriien. [lpuMenenne stuneHa. ANETUICHOBBIA Psil HENPEAEIbHBIX
yriaeBogoponoB. AneruneH. CpoictBa anerwineHa. IIlpumenenue anerunena. [IpousBonHble
yriaeBogopoaoB. Kparkuii 0030p OpraHMYecKMX COEAWHEHHWH: OJHOATOMHBIE CHHPTHI (METaHOI,
3TaHOJ), MHOTOATOMHBIE CITUPTHI (3TUJICHIJIMKOIb, TJIMLEPHH), KApOOHOBBIE KUCIOTHI (MypaBbUHA,
YKCYCHasl), CIIOKHBIE 3(UpBI, XKHUPBI, YIJIEeBOAbI (IJIIOKO3a, caxapo3a, Kpaxmaj, LeJIi103a),
AMHHOKHCTIOTHI, OeNKu. Poib O0elnKoB B opraHusme.

[TonsiTe O BHICOKOMOJIEKYIISIPHBIX BemlecTBax. CTpyKTypa HOJIMMEPOB: MOHOMED, HOIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IomMepu3anuu. [lonnatunen, nonmmnponusieH, NOJIMBUHAIXIOPU.

JdemoHcTpauuu:

Mozenn MoNeKysl OpraHMYeCKUX COeAUHEHUH. ['opeHue yrieBoJopofoB M OOHapyKeHUE
IIPOAYKTOB uX ropeHus. KauecTBeHHas peakuus Ha dtuieH. [lomyuenue stunena. PactBopenue
STUJIOBOrO crupTa B Boje. PacTBopenme rnmnepuHa B Boae. [lomyueHne u CBOWCTBA YKCYCHOH
KUCOThI. MccieoBaHue CBOMCTB )KUPOB: PACTBOPUMOCTD B BOJIE M OPTaHMUYECKUX PAaCTBOPHUTENSX.
KagecTBeHHBIE peakuMyM Ha TIIOKO3y M Kpaxmasu. O3HakomiieHHe ¢ oOpa3laMu M3Aenuid u3
MOJIUATHIIEHA, TIOJUIIPONUIIEHA, TOJIMBUHUIIXJIOPUA.

IIpakTnyeckue padoThl CrpyNIUPOBAHbI B OJIOKH — XUMHUYECKHE MPAKTUKYMBI, KOTOPBIE CIIY)KaT
HE TOJIBKO CPEICTBOM 3aKPEIUICHMS] YMEHUN U HaBBIKOB, HO TAaKK€ U CPEICTBOM KOHTpPOJIS 3a
Ka4eCTBOM UX C(OPMUPOBAHHOCTH.



Cnucok numepamypul
Jna yuawguxca:
YueOHuku:
1. Pymsutuc I'.E. Xumus: 8 xi.: yueb. mnsa obuieodpazosar. Yupexnaenuit / I'.E. Pymutuc, ©.I.
®enpaman. — M.: [Ipocselienue.
2. I'apa H.H. Xumusi: 3amaunuk ¢ «moMoriHuKoM»: 8-9 kmaccel / H.H. I'apa. — M.: [IpocBemnienue
Cnucok numepamypeul 0na neoazoz06:
1. Pymsutuc I'.E. Xumus: 8 xi.: yueb. mis obmieobpazosar. Yupexnaenuit / [.E. Pymutuc, ©.T.
®enpaman. — M.: [IpocBenienue.
2. Xumust: 8 KII.: 3JICKTPOHHOE IPUIIOKEHNE K YICOHUKY.
3. I'apa H.H. Xumusi: 3agaunuk ¢ «momomHukom»: 8-9 knaccel / H.H. T'apa. — M.: IIpocBemienue
4. I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nuaus yueOnukos [.E. Pymsutnca, @.I'.
®enpamana. 8-9 kmaccel/ H.H. T'apa. — M.: IlpocBemenue. 5. Pagenxuii AM. Xwumwus:
nunakTuyeckuit marepuain: 8-9 ki. / A.M. Paneukuii. — M.: [IpocBemienue.
6. 'apa H.H. Xumus. Ypoku: 8 k. / H.H. T'apa. — M.: IIpocBemicnue.
7. bopoBckux T.A. Tectsl o xumuu. [lepponavanibHbie XumMuueckue nouarus. Kucnopon. Bomopon.
Boma, pactBopbl. OCHOBHBIE KJIacChl HEOpraHWdyecux coeauHeHwit: 8§ kiI.: kK yueOnuky I[.E.
Pymsutuca, ®@.I'. ®enbamana «Xumus. 8 kimace». — M.: U3narenbctBo «Kk3amen», 2010.

Ilepeuens yughposvix ungopmayuonnvix pecypcos:

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

. http://chem.reshuege.ru/

. http://himege.ru/

. http://pouchu.ru/

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

. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi spravochnik _dlya podg/
read_online.htmlI?pa ge=3

8. http://www.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
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TemaTuveckoe IJIaHMPOBaHUe 9 KJace

Ne | HaumeHoBaHue pa3aesia, TeMbl Koa-Bo | laTa
n/n 4yacoB NPOBeJIeHUs
miaH | pakr

1 BBO/HBII HHCTPYKTaX 110 TEXHUKE OE30MACHOCTH. 1 05.09.
IToBTOpEeHne maTepuana 8 Kiacca

2 [ToBTOpeHMe MaTepuana 8 Kimacca 1 07.09.

I'maBa 1. Knaccuduxarus XuMUYECKUX peaKIui

3 Knaccudukanus xumuyeckux peakiuuid. OKUCIUTEIbHO — 1 12.09.
BOCCTAHOBUTEIILHBIC PEAKIIUU

4 OKHCIIMTEIHO — BOCCTAHOBUTEIBLHBIE PEAKITNHU 1 14.09.

5} TemnoBoii 3¢ (hekT XMMHUYEeCKHX peakiuii. DK30- U 1 19.09.
SHAOTEPMUICCKUE PEaKIIUU

6 CKopocTh XUMHYECKHX peakiuii. [leppoHavanbpHbIC 1 21.09.
MIPEJICTABJICHUS O KaTallnu3e

7 Bxoasimasi npoMe:xxyTouHnasi arrectauus B popme 1 26.009.
KOHTPOJIbHOM paboThI

8 Ilpakmuueckasa paooma Ne 1. I3yuenue Bnusaus yciosuit | 1 28.09.
MTPOBEJICHHSI XUMUYECKUX PEaKITHil Ha €€ CKOPOCTh

9 O6patumsble 1 HeoOpaTuMeble peakuuu. [TonsTue o 1 03.10
XUMHYECKOM PAaBHOBECHH.

['maBa 2. XMMUYECKHE PEaKIIMU B BOJIHBIX PACTBOpax.

10 | CymHOCTh Tpoliecca dAEKTPOIUTHUECKON TUCCOMAIINH. 1 05.10.
Juccormarus KucJioT, OCHOBAHUE U COJICH

11 | CunpHbIe U cnabble d5ekTponuThl. CTeneHp aucconuanun. | 1 10.10.

12 | Peakiuu MFOHHOTO 0OMEHa M YCIIOBUS MX MPOTEKAHUS 1 12.10.

13 | Xumuueckue CBOMCTBAa OCHOBHBIX KJIACCOB 1 17.10.
HEOpPraHWYECKUX COEIMHEHMI B cBeTe nmpeacraBieHuit TO/]
u OBP

14 | Xumudeckue CBOMCTBAa OCHOBHBIX KJIACCOB 1 19.10.
HEOPraHWYECKUX COEIMHEHMI B cBeTe npeacraBienunit TO/]
u OBP

15 | M'maponu3s coneit. O606meHue mo remam « Kimaccudukamus | 1 24.10.
XUMHUYECKUX peaKuity U « INEKTPOIUTHIECKAST
JTICCOITHAITUS)

16 | IIpaxmuueckan paboma Ne 2. PemeHue 1 26.10.
AKCIIEPUMEHTATBHBIX 3a/1a4 1Mo TeMe «CBolcTBa
KHCJIOT,0CHOBAHUH ¥ COJICH KaK DJICKTPOIHUTOBY

17 | Koutpoannas padora Nel « Knaccudukarus 1 07.11.
XUMHUYECKUX peakuii» U “DIEeKTPOIUTHYECKAs
Jcconuanus’.

['naBa 3. I"'anmoreHsl

18 | IlonoxeHue raJloreHoB B IEPUOAMYECKON Ta0uIle 1 1 09.11.
CTpoeHHE X aToMOB. CBOWMCTBA, TIOJydEeHUE U IPUMCHCHHE
raJIorTeHOB

19 | Xmop. CBolicTBa M MPUMEHEHHE XJI0pa. 1 14.11.

20 | X110poBOJOPO/: MOTYICHUE W CBOMCTBA 1 16.11.




21 | ConsiHast KHCJIOTA U €€ COJIU 1 21.11.
22 | Ilpakmuueckasa paboma Ne3. Ilonyuenue constHOU 1 23.11.
KHUCJIOTHI M U3YUYECHHUE €€ CBOWCTB
['naBa 4. Kucinopon u cepa
23 | IlonoxkeHue KUCIOPOAA U CEPHI B IEpUOANYECKOi cucteme | 1 28.11.
XUMHYECKUX JIEMEHTOB , CTPOCHHE UX aTOMOB.
AsnoTrponus cepbl
24 | CBoiicTBa ¥ IPUMEHEHHE CEPhI 1 30.11.
25 | CepoBogopon. Cynbhuabl. 1 05.12.
26 | Oxkcup cepsl (IV). Cepaucras kuciora u ee conu. OKcu 1 07.12.
cepsl (VI). CepHast KUCJIOTa U €€ COJIH.
27 | IIpoMe:KyTOYHAsI HTOTOBAsI aTTeCTalMs B popme 1 12.12.
KOHTPOJIbHOIN paboThI
28 | OkucauTeNbHbIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM 1 14.12.
KHCJIOTBI
29 | IIpakmuueckaa paboma Ne4. Pynienue 1 19.12.
IKCIIEPUMEHTATBHBIX 33/1a4 110 TEME
« Kucnopon u cepa»
I'maBa 5. A3ot u docdop
30 | ITonmoxxenue azora u Gpocdopa B MePUOIUICCKON CUCTEME 1 21.12.
XUMHUYECKHX 3JIEMEHTOB , CTPOCHHE WX aTOMOB. A30T:
CBOICTBA U MPUMEHEHHUE
31 | Ammuak. Ous3ndeckre U XUMUYECKUE CBOWMCTBA. 1 26.12.
[TonydyeHune U IpUMEHEHUE
32 | lIpakmuueckas paboma Ne5 IlonyueHre aMmmMuaka u 1 28.12.
W3YYCHHE €r0 CBOMCTB
33 | Conu amMmMoHUS 1 09.01
34 | Azornas kucnota. Ctpoerue Mosekyibl. CBoHCTBa 1 11.01.
pa30aBICHHON W KOHIICHTPUPOBAHHOW a30THON KHCIIOTHI
35 | Conu a30THOM KUCIOTHL. A30THBIE y10OpEHUSI. 1 16.01.
36 | ®ochop. Ammorpornus pocdopa. CoiicTBa Gochopa 1 18.01.
37 | Oxcup docdopa (V). DochopHas KUCITOTA U €€ COJH. 1 23.01.
docdopHbie yaoOpeHusl.
['1aBa 6. Yriepoa u KpeMHUM
38 | Ilonoxkenue yriaepojia ¥ KpEMHHUS B IEPUOANICCKOM 1 25.01.
CUCTEME XMMHUYECKHUX DJIEMEHTOB , CTPOCHHE UX aTOMOB.
Annorponus yriiepoaa
39 | Xumudeckue CBOMCTBA yraepoa. AacopOrusi. 1 30.01.
40 | Okcun yrnepona (II) - Yrapaslii ra3 : cBOCTBa, 1 01.02.
(U3HOTOTHYECKOE JICHCTBHE
41 | Okcun yraepoaa (IV) - Yrnekucisiii ra3. CBoiicTBa. 1 06.02.
DuU3HONOrHYECKHE ICHCTBUE
42 | YronpHas kucioTa u ee conu. Kpyrosopor yrnepoaa B npupone | 1 08.02.
43 | llpakmuueckas paboma Ne6 Tlonyuenue okcuaa yriepoaa | 1 13.02.
(IV) n uzydenmue ero cBoiicTB. PacrosHaBanne kapOOHATOB.
44 | Kpemuwuii u ero coequnenus. Crekino. IlemMenT. 1 15.02.
45 | O6o61eHue mo TeMe « Hemeramibi»y 1 20.02.
46 | O6o06menue mo teme “Hemeraiuier” 1 22.02.
47 | KonTpoJubHasi padora Ne2 rio reme 1 27.02.
« Hemeramupi»
I'maBa 7. Mertasuibl
48 | IonokeHne METAIIIOB B IEPUONYECKON CHCTEME 1 05.03.




xumuueckux ayemenToB .M. Meneneena.
Merammueckas cBs3b. Du3nyeckre CBOKWCTBA METAJIJIOB.
CruiaBbl METAJLIOB.

49 | HaxoxJieHHEe METAJUIOB B IPUPOJIC U OOIIUE CIIOCOOBI HX 1 07.03.
HOJTYYCHHS
50 | XuMuveckue cBOMCTBA METAILIOB. Psii akTHBHOCTH ( 1 12.03.
AIIEKTPOXUMHUYECKHI psiJl HAPSKEHU ) METAJLIIOB
51 | IllenouHble METAJUIBI: HAXOXK/ICHHE B IPHPOJIE, 1 14.03.
du3rUecKre M XMMUYECKHE CBOMCTBA
52 | OKcHIBl ¥ THAPOKCHUIBI METOYHBIX METAILIOB. 1 19.03.
[IpuMeHeHHe 1EeTOYHBIX METAJLIOB
53 | llenounozeMenbHbIe MeTa/LTbl. HaxoKIeHNE B IPUPO/IE. 1 21.03.
Kanemuii u ero coennuenus. JKecTKOCTs BOIBI M CIIOCOOBI
ee yCTpaHeHHUsI
54 | Amomunuii. Haxoxnenue B mpupoge. CoiicTsa 1 02.04.
ATFOMMHUS
95 | AM}OTEpHOCTh OKCHIA U THIPOKCH 1A ATFOMHHHSL. 1 04.04.
56 | XKeneso . Haxoxnaenue B npupoe. CBoicTBa xKelesa. 1 09.04.
57 | CoentHEeHUS XKelle3a. 1 11.04.
58 | Ilpakmuueckas paboma Ne7 Pymenue 1 16.04.
HKCTIEPUMEHTAIIBHBIX 33/1a4 110 TeMe « MeTasl ¥ ux
COCTMHEHUS»
59 | IloaroToBka K KOHTPOJIBHOW padoTe 3 1o TeMe 1 18.04.
“Metaisl”.
60 | IToaroroBka K KOHTPOJIBHOM paboTe3 Mo Teme 1 23.04.
« Merauib»
61 | KonrpoabHas padora Ne 3 o reme 1 25.04.
« Mertauib»
I'naBa 8. HepBOHaLIaIH:HLIC MpCACTABJICHHUA 00 OPraHnMYCCKUX BCUICCTBAX.
62 | Opranudeckas xumusi. YTiieBo0pobl. [IpenenbHbie 1 30.04.
(HaceILeHHBIC) yriieBoxopoabl. HempenenbHble
(HeHAaCHILEHHBIE) YTIIEBOI0PObI.
63 | IlpousBoHbIe yriieBo10po0B. CupThI 1 07.05.
64 | KapOonoBsle kucioTbl. CnoxHbie 3¢upbl. XKupsl. 1 14.05.
65 | VrueBospl 1 16.05.
66 | Amunokuciorel. benku [onmumepsl. 1 21.05.
67 | UtoroBasi npoMe:KyToYHasi aTTecTalus B hopme 1 23.05.
KOHTPOJIbHOM paboThI
NTOI'O 67




HHOACHUTEJIBHASA 3AIIMCKA

AnanTupoBaHHas paboyasi mporpaMmma o XMMHM paccuuTaHa Ha oOyuarommxcs ¢ OB3 ¢
3aJIep>)KKOM TICHXMYECKOT0 PA3BUTHUSA U YUUTHIBACT CJEIYIONIUE MICUXUYECKUE OCOOCHHOCTH AeTeH ¢
3IIP: HeycroiluMBoe BHHMMaHHE, Mayblii OO0BEM MaMATH, HETOYHOCTh M 3aTPYAHEHHE MpU
BOCIIPOM3BEJICHUN MaTepHaja, Hec() OpMUPOBAHHOCTb MBICIUTEIbHBIX ONEpaluii aHaln3a; CUHTE3a,
CpaBHEHHUs, 0000LICHM S, HAPYIIEHUS PEUH.

Jletu naHHOW Pyl KMEIOT MOTEHIIMAIBHO COXPAaHHBIE BO3MOKHOCTH UHTEIUIEKTYalIbHO-TO
pa3BUTHSL, OTHAKO AJIS HUX XapaKTepPHbI 0OCOOEHHOCTH MO3HABATEIILHON JI€TEIbHOCTH, CBSI3aHHBIE C
HE3PEIIOCTBIO HMOLIMOHAIILHO-BOJIEBOU cdepsl, IIOHUKEHHOU paboTOCIIOCOOHOCTHIO,
(GyHKIMOHAIBHON HETOCTaTOYHOCTHIO psifa BBICHIMX Icuxudeckux (yHkmuii. Hapymenuns
SMOIMOHAILHO-BOJIEBOM c(epbl M TOBEJEHUS MPOSBISIIOTCA B cIa00OCTH BOJIEBBIX YCTaHOBOK,
HMOIMOHAIEHOW HEYCTOMYMBOCTH, UMITYJIbCUBHOCTH, Y(PPEKTUBHON BO30YIMMOCTH, JBUraTEIbHOMI
pPacTOpMOXKEHHOCTH 00, HAO0OOPOT, BSUIOCTH, amaTHYHOCTH. HemocratodHas BBIPAKEHHOCTH
MO3HaBaTeNbHBIX HHTEpecoB y jnered ¢ 3IIP coueraercs ¢ HapylieHHMEM BHUMAHMS, MaMSITH, C
(GYHKLIMOHANBHOM HEAOCTaTOYHOCTHIO 3PUTENBHOTO U CIYXOBOTO BOCIPHATHUSA, C IUIOXOM
KOOpAMHAlMEW  JBM)KEHUS  KHCTed  pyK, OBICTpOM  yTOMJISIEMOCTBIO M CHUKEHHOHN
paboTOCTIOCOOHOCTHIO.

B ycnoBusax npaBmiibHOro 00y4eHHsI 3TH JIETH OCTEIIEHHO MPEO0A0JIEBAIOT 3aJIEP>KKY OOIIEro
IICUXMYECKOr0 Pa3BUTHS, YCBAauBasl 3HAHUS U HaBBIKH, HEOOXOAMMBIE JUIsl COLMAIbHON aJanTaluu.

DTOMY CIOCOOCTBYET HAJTMUME Psifia COXPAHHBIX 3BEHBEB B CTPYKTYPE UX MCUXUKH, U MIPEXKIE
BCEro, MOTEHIMAJIbHO COXPAHHbBIX BO3MOXHOCTEH Pa3BUTHS BBICIIMX INCUXHUUECKUX (QYHKLUH.

Obwaa xapakmepucmuka yuedHo2o npeomema

Lenpto peanu3anuyd OCHOBHOW 0Opa3oOBaTeIbHONW IMPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI 1O y4eOHOMY TMpeamMeTy «XHUMHUsS» SBISCTCS YCBOCHHUE COJEPKAHHUS Y4eOHOTO
npenMeTa «XUMHM» M JOCTH)KEHHE OOYYarOIIMMHCS PEe3yJlbTaTOB U3YYEHHUS B COOTBETCTBHH C
TpeOOBaHUAMM, YcTaHOBIECHHBIME DenepanbHbIM roCyAapcTBEHHBIM 00pa30BaTelbHBIM CTaHAAPTOM
OCHOBHOTO 0011er0 00pa3oBaHMs W OCHOBHOW 00pa30BaTENbHON MPOrpaMMON OCHOBHOTO OOIIETo
o0pa3oBaHMs 00pa30BaTEIbHON OPraHU3AINH.

[Iporpamma mpenmera «XuMmus» paccuutaHa Ha 1 roma. OOIiee KOJIMYECTBO YacoB 3a
YPOBEHb OCHOBHOTI'0 00111eT0 00pa3oBaHus cocTaBisieT 68 yacoB (9kiacc)

TeopeTndyeckyro OCHOBY M3Y4YEHUS] HEOPraHMYECKOM XHMHMHM COCTaBJISIET AaTOMHO-
MOJIEKYJISIPHOE yde€Hue, nepuoauueckuid 3akoH J[.MI. MeHnneneeBa ¢ KpaTKMMH CBEICHHUSMHU O
CTPOEHHUH aTOMOB, BUJIaX XUMUYECKOHN CBS3U, 3aKOHOMEPHOCTAX MPOTEKAHNHU XUMHUUYECKUX PEaKILIHi,
CBOﬁCTBaX, MMOJIYYCHHUH, MPHUMCHCHUN MCTAJUIOB, HCMCTAJJIOB W HX COGI[HHGHHfl, 3HAaKOMCTBO C
BOKHEWUILIMMH OPraHUYECKUMH BEIIECTBaMHU.

B n3yuenun kypca 3HauuTENIbHA POJIb OTBOJUTCS XMMUUYECKOMY SKCIIEPUMEHTY: IPOBEJCHUIO
MPAKTUYECKUX U JTAOOpaTOPHBIX pabOT M OMHMCAHUIO UX PE3YyIbTATOB; COOIOJCHUIO HOPM M TPaBUII
MOBEJICHNS B XUMUYECKUX JTa00opaTOpHsX.

OnHOMt W3 BaXHEWIIMX 3a4a4 OCHOBHOI'O 0OIIero oOpa3oBaHMs SBISETCS IOATOTOBKA
o0ydJaromuxcss K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOrO0 M INpPO(d)ecCHOHAIBHOIO
nytd. OOydJaromecss JOJDKHBI HAYYUTHCSI CAMOCTOSITEIBHO CTaBUTh IENU M ONPENENATh IyTH WX



JOCTHUKCHUS, HCIIOIb30BaTh HpI/IO6peTeHHI)II\/JI B IIIKOJIC OIIBIT B peanLHoﬁ JKU3HU, 3a paMKaMu
y4eOHOro mporecca.

XvMHUs Kak y4eOHBbIN MpeAMeT BHOCUT CYIIECTBEHHBIH BKJIaJ B BOCHUTAHUE U PA3BUTHUE
OGy‘laIOH.H/IXCH; OHa MpU3BaHA BOOPYKUTH UX OCHOBAMH XHUMHYCCKHUX 3HaHHfI, HGO6XOI[I/IMBIX JJIA
HOBC@}IHCBHOﬁ KHU3HH, 3aJIOKHUTh (1)YH)IaMeHT JJIA nanLHeﬁmero COBCPIICHCTBOBAHUSA 3THX 3HaHHI>i,
a TaKKe CHocoOCTBOBAaTh 0€30MacHOMY TMOBEACHUIO B OKpYXKAWIIEH cpene U OepexHOMY
OTHOIIIGHWI0O K Hel. Pa3BuTHE MO3HABATEIBHBIX HMHTEPECOB B IIPOIECCE CAMOCTOATEIHHOTO
HpI/IO6peTeHI/I$I XUMHUYECKUX 3HAHUU U HUCIIOIb30BaHUE PA3IMYHBIX HCTOYHHKOB I/IH(bepMaHI/II/I, B TOM
YHCJIC KOMITBIOTEPHBIX.

Bocniutanue yOe:xI€eHHOCTH B MO3UTHUBHOM POJIM XMMHUU B KH3HH COBPEMEHHOI'0 OOIIECTBa,
HEO0O0XOJMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIIEHUS K CBOEMY 37[0POBBIO M OKPYIKAIOIICH cpeie.

Mecmo yueonozo npeomema ¢ yuedoHom niaane

OcobeHHOCTH cofepKaHUsT Kypca «XHMHUS» SBISAIOTCA TJABHOM HPUYMHOW TOro, 4TO B
0a3ucHOM y4yeOHOM (00pa3oBaTelNbHOM) IUIaHE ATOT MNPEIMET MOSABISAETCS IMOCIEAHUM B DAY
€CTECTBEHHOHAYYHBIX TUCLMILINH, IIOCKOIBKY /ISl €r0 OCBOSHHS MIKOJIBHUKU JIOJKHBI 001a/1aTh He
TOJIBKO  OIpPENEICHHBIM 3allacoM TIPEBAPUTEIBHBIX ECTECTBCHHO-HAYYHBIX 3HAHWUH, HO W
JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.

B oOpasoBarenbHOl TporpaMMe 1Mo XMMHUM Ha U3y4eHHe XMMUHU B 9 Kilacce OTBOAMTCS 2 yaca
B Hexmenmo, 68 vacoB B roa. Peammsanms maHHOW TpOrpaMMbl CHOCOOCTBYET HCIIONB30BAHHIO
pa3HOOOpa3HBIX (OpPM OpraHU3aAMH YU4EOHOTO MpOIecca, BHEAPEHHUIO COBPEMEHHBIX METOOB
00y4eHHUs U MeJaroru4ecKux TeXHOIOTHil.

Pe3ynemamut oceoenusn yueonozo npeomema

OcHoBHOIT opMOii opraHu3anuu y4eOHOro Mporiecca SIBISIETCS KIIaCCHO-ypOUHasi CUCTEMA.
B kauecTBe JOMONHUTENBHBIX (OPM OpraHM3alMu O00pPa30BATEIBLHOI'O IPOLIECCAa HCIOIB3YETCS
cUCTeMa KOHCYJIbTAllMOHHOW MOJACPKKH, WHIMBUIYaJbHBIX 3aHATHH, camocToATelbHass padoTa
yUYallluXCsl C UCHOIB30BAHUEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TexXHonoruii. OpraHuzanus
CONPOBOXK/ICHUS YUYAIIMXCS HAMpaBJICHA HA CO3JaHUE ONTHUMAIBHBIX YCIOBHA OOYyYeHUS,
UCKJIIOYCHHE TICUXOTPaBMUPYIOHNINX (PAKTOPOB; COXpaHEHHE TIICHUXOCOMATHYECKOrO0 COCTOSHUS
3I0pOBbsSl YYAILUXCS; PA3BUTHE MOJIOKUTEIBHOM MOTHUBAIIMM K OCBOEHHUIO MPOrPAMMBI, Pa3BUTHE
WHIUBUIYATBHOCTH U OIAPSHHOCTH KaXJI0T0 peOeHKa.

Pabouast mporpamma npegycMarpuBaeT pOpMUpPOBAHUE Y yUATUXCS 00Iey4YeOHbIX YMEHH
U HAaBBIKOB, YHHUBEPCAJIbHBIX Y4YeOHBbIX JeHCTBHI M KJIOYEBBbIX KOMIETEHUMH: yMEHHE
CaMOCTOSITENIBHO W MOTHBHUPOBAHHO OPraHU30BbIBATH CBOIO IO3HABATEIBHYIO JIEATEIbHOCTH;
HCIIOJIb30BAaHUE AJIEMEHTOB NPUYMHHO-CIEICTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHAIBHOIO aHaIH3a;
ONpeNeNieHNe CYIIHOCTHBIX  XapaKTePUCTHK HU3y4aeMoro OO0beKTa; YMEHHEe pa3BEepHYTO
O00OCHOBBIBATh CYXKICHHS, JaBaTh ONPEICICHHS, NPHUBOIWTH JOKA3aTeIbCTBA; OIICHUBAHHC U
KOPPEKTUPOBKA CBOETO MOBEJICHHUS B OKPYKAIOIIIEM MHUPE.

PesynbTaTsl M3ydeHus Kypca «Xummus. 9 Kijace» IpHUBEAEHbI B pasaene «TpeboBaHus K
YPOBHIO MOJATOTOBKU BBIITYCKHHKOBY», KOTOPBIH IOJHOCTBIO COOTBETCTBYET CTaHAApTy BTOPOTO
nokonenuss ®I'OC. TpeOoBaHus HampaBlieHbl Ha PEAINU3ALUI0 CUCTEMHO-JEATEILHOCTHOIO, U
JUYHOCTHO-OPUEHTHUPOBAHHOI'O  IIOJIXOJ0B; OCBOCHHME  y4YallUMMCS  HHTEIUIEKTyaJlbHOM U
MPaKTUYECKON JEeATENIbHOCTH;, OBJIAJICHUE 3HAHMSIMM U YMEHUSIMH, BOCTPEOOBAaHHBIMU B
MOBCEAHEBHOM JKU3HHU, MO3BOJISIIOIIMMHU OPHUEHTUPOBATHCS B OKPY’KAIOIIEM MHUpPE, 3HAYMMbBIMH JUIS
COXpaHEHHUs OKpYKaloIlel cpeabl U COOCTBEHHOTO 3/10POBbSL.

IInanupyemMblie pe3yJbTaThl H3y4YeHUs] Y4€OHOI0 IpeIMeTa

BeinyckHUK Hayuumca:
[JonuchbIBaTh CBOWCTBA TBEPIBIX, JKUIKUX, ra3000pa3HbIX BEILLECTB, BBIJCISAS UX CYILECTBEHHBIE
IIPU3HAKH;



[JxapakTepu3oBaTh BELIECTBA IO COCTaBy, CTPOECHHUIO U CBOMCTBAaM, YCTAHABJIMBATh NPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXAY JAHHBIMH XapaKTepUCTUKAMHU BEUIECTBA,

[/pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATUMH: aTOM, MOJEKYJA, XMMHUYECKUM DJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJIEGHTHOCTb, UCIIOJIb3YsI

3HAKOBYIO CUCTEMY XHMHUH;

[Jnzo0pakaTb COCTaB NPOCTEHINMX BEIIECTB C IOMOLIbI0 XHMHUYECKUX (OpPMYT M CYIIHOCTb
XUMHUYECKUX PEAKIUI C IOMOLIBI0 XUMHUECKUX YPABHEHUN;

[/BBIYHUCIIATE OTHOCUTENbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, a TAKK€ MacCOBYIO
JIOJTF0 XUMUYECKOT 0 3JIEMEHTA B COSIMHEHUSAX;

[JcpaBHUBATh 110 COCTaBY OKCH/JIbl, OCHOBAHUs, KUCIIOTBL, COJINU;

[xnaccu(uurupoBaTh OKCUIbI U OCHOBAHMUSI I10 CBOMCTBAM, KUCIIOTHI U COJIM — [10 COCTaBY;
[JonuchIBaTh COCTaB, CBOMCTBA W 3HaueHUE (B MPHUPOJE U MPAKTUUECKON NEATEIbHOCTH YEIOBEKa)
IIPOCTBIX BEILECTB — KMCIOPOAA U BOLOPOA;

[JOIK30BaThCS J1A0OPATOPHBIM 00OPYIOBAHMEM M XUMHYECKOU MOCYI0H;

[JMpOBOJUTH HECIOKHbIE XUMHUUYECKUE OMBITHI M HAOMIOJICHUS 32 U3MECHEHHEM CBOWCTB BEILECTB B
mporecce UX MpeBpalleHUi; COOMI0JaTh MpaBHila TEXHUKUH OE30MAaCHOCTH MPHU IPOBEICHUH
HaOJII0IEHUI U OIBITOB;

[Jpa3nuyaTh SKCIEPUMEHTAIBHO KHUCJIOTHl M IIEJOYH, MOJB3YACh WHIUKATOpAMHU; OCO3HATh
HEOOXO0IMMOCTh COOMIOACHUS Mep 0€30MacHOCTH MPU O0PAIIEHNH C KUCIOTaMHU U IIEI0YaMH.

[ KnaccudumupoBatb MHOr000Opa3re XUMAYECKHX PeaKIuit

[J3y4uT CBOMCTBA METAJNIOB, HEMETAJUIOB M UX COCIMHEHMI

BbINYCKHUK ROMYUUM 603MOHCHOCHb HAYUUMBCA .
[IrpamoTHO 00pamaThcs C BENIECTBAMH B TIOBCETHEBHON JKU3HH;
[Joco3HaBaThb HEOOXOAUMOCTb COOJIIOJICHHUS MpaBUJI 3KOJIOTHYECKH O€30MacHOro IOBEACHUS B
OKpY’Karollel NpUPOIHOIN CPELE;
[JMOHUMAaTh CMBICT U HEOOXOIUMOCTh COOJIIO/IEHUS MPEANNUCAaHUMN, IPeIaraeMblX B HHCTPYKIMSIX
10 UCIIO0JIb30BAaHUIO JIEKAPCTB, CPE/ICTB OBITOBOM XUMUU U JP.;
[JHMCIOJIL30BaTh HpI/I06p CTCHHBIC KJIFOYCBbIC KOMIICTCHTHOCTHU npu BBIIIOJITHCHUHN
WCCIIEIOBATEIbCKIX IPOEKTOB MO HM3YYCHHUIO CBOWCTB, CIIOCOOOB IIOJIYYEHHS W paclO3HABaHHS
BEIIECTB;
Dpa3BI/IBaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTL, HUCIIOJB3Yyd CpCACTBA YCTHOIO WU NHUCBMCHHOI'O
O0I1IeHHUSI, TPOSBIISATH TOTOBHOCTh K YBaKEHUIO MHOM TOYKHU 3PEHHS MPU OOCYXKAEHUM PE3yJIbTaTOB
BBINOJIHEHHOH padoThI;
[JOOBEKTHBHO OLIEHMBATh HMH(OPMAIMIO O BEUIECTBAX M XHMHYECKUX MpoIeccax, KpPUTHYECKU
OTHOCUTBCS K TICEBJOHAYYHOH WH(OpPMAIMK, HEZOOPOCOBECTHOW peKiaMe, Kacarouencs
WCIIOJIb30BaHMs Pa3IMYHBIX BELIECTB.

Ilepuoguyecknii 3aKOH W MepPUOAUYECKAsT cUCTeMa XuMuYeckux 3jaementoB JI.H.
MenaeneeBa. CTpoeHue BelecTBa.

BeinyckHuk Hayuumcs:
[xnaccu(uIMpoBaTh XUMHYECKHE JJIEMEHTHI HAa METallbl, HEMETaJUIbl, SJIEMEHTHI, OKCHIbI H
TUAPOKCUIBI KOTOPBIX aM(OTEpHbI, U HHEPTHBIE 3JIEMEHTHl (Ta3bl) AT OCO3HAHUS BaKHOCTU
YIOPSI0YEHHOCTH HAyUHbIX 3HAHUH;
[JpackpbIBaTh CMBICI Neproanueckoro 3akona .M. Menzaeneesa;
[JonuchiBaTh W XapaKTepU30BaTh TaOMMYHYIO (OpMY MEPUOIUYECKON CHUCTEMbl XUMHUYECKHX
3JIEMEHTOB;
[JxapakTepu30BaTh COCTaB aTOMHBIX SIZIEp M PACIPENEICHUE YUCIa JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKHUX DJIEMEHTOB MAJIbIX TIEPHOJOB MEPUOANIECCKON CHCTEMBI, a TAaK)Ke Kaus
U KaJIbLIMS;
[Jpa3nuuaTh BUAbl XUMHUYECKOW CBS3U: HOHHYIO, KOBAJICHTHYIO TMOJISIPHYIO, KOBAJEHTHYIO
HETIOJISIPHYIO U METAJUTHYECKYIO;



[(Ju300pakaTh AJIEKTPOHHBIE (DOPMYIBI BEIIECTB, 0OPA30BAHHBIX XHUMHUYECKUMHU CBSI3MHU Pa3HOTO
BHJIA;

[IBBISIBIISATH 3aBUCIMOCTH CBOMCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTANIMYECKON petieTKH (MOHHOM,
ATOMHOM, MOJICKYJIIPHOMN, METAJITUYECKON );

[JXapaKTepu30BaTh XUMUYECKHE BJIEMEHTBHI U UX COEAMHEHHS Ha OCHOBE IMOJOKEHHUS AJIEMEHTOB B
MEePUOANYECKOI crucTeMe U 0COOEHHOCTEH CTPOSHUS UX aTOMOB;

[JOoNKChIBaTh OCHOBHBIE MPEANOCBHUIKU OTKpbITUsA .M. MeHaeneeBbIM NMepruOauYecKOro 3aKoHa U
MEPUOINYECKON CHUCTEMBl XUMHUYECKUX JJIEMEHTOB W MHOTOOOpa3HYH0 HAy4HYIO JEATeIIbHOCTH
YUEHOT'0;

[JXapakTepu30BaTh HAy4YHOE MW MHPOBO33PEHYECKOE 3HAYCHUE NEPUOAUYECKOrO 3aKOHA U
MEPUOAUYECKON CHCTEMBI XHUMHUYECKMX djeMeHToB JI.M. MeHnneneeBa; [Joco3HaBaTh Hay4HbIE
OTKPBITHUSI KaK Pe3yNbTaT JJIUTENbHBIX HAONIOJCHUN, OMBITOB, HAYYHOH MOJEMHKH, MPEOAOICHUS
TPYAHOCTEN U COMHEHHIA.

BBIYCKHUK noyuum 603moxicHOCHb HAYUUMbCA
[Joco3HaBaTb 3HAYECHHUE TEOPETUYECKUX 3HAHUM JUI1 IIPAKTUYECKOM JCATEIBHOCTH YEIOBEKa,
[JonuchIBaTh U3Y4YE€HHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISI IOTUKY CHCTEMHOI'0 aHaJIN3a;
[/IpUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSAX NMEPHUOJUYECKON CHUCTEMBI XMMHUYECKUX DJIEMEHTOB [UIS
00BsSCHEHUS U MIPEBUICHUS CBOICTB KOHKPETHBIX BEIIECTB;
[Ipa3BuBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh IIOCPEJCTBOM YIIyOJICHWS 3HAaHWUN 00 MCTOpUHU
CTaHOBJICHMSI XUMHUYECKOM HAYKH, €€ OCHOBHBIX IOHSATUH, IEPUOJUYECKOTO 3aKOHA KAK OJHOIO M3
BAKHEUIIINUX 3aKOHOB IIPUPOJBI, & TAKIKE O COBPEMEHHBIX JOCTUKCHUAX HAYKU U TCXHUKHU.

MHoroo0pa3ue XuMHYECKHX peaKkuid.
BrinyckHuK Hayuumcs:
[JOOBACHATH CyTh XMMHUUYECKHUX IIPOLIECCOB;
[JHa3bIBaTh NPU3HAKU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEaKIIMii;
[]yCTaHaBJIMBATh IIPUHAUIEKHOCTh XMMHUYECKON PEAaKUHUU K ONPEACICHHOMY THILY IO OJHOMY M3
KJIacCU(UIIMPOBAHHBIX IMPHU3HAKOB: 1) MO YMCIY M COCTaBY HCXOAHBIX BELIECTB M IPOAYKTOB
peakuuu (peakiny COSIMHEHHUs, Pa3I0KEeHUs, 3aMEIICHUS U OOMEHa);
2) 110 BBIJIENIEHUIO WJIU MOTJIOLICHUIO TEIJIOTHI (PeaKLuy 3K30TEPMUUECKUE U IHT0TEPMUUYECKHE);
3) 10 U3MEHEHUI0 CTENEHEH  OKUCIEHMS  XMMMUYECKHUX  DJIEMEHTOB  (OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIE peakuuu); 4) 1Mo OoOpaTUMOCTH Tmporecca (peakuuud OoOpaTHUMblE H
HeoOpaTHUMBIE);
[JHa3pIBaTh (PAKTOPHI, BIMAIOLIME HAa CKOPOCTh XUMHUECKMX peakiuif; [JHa3pIBaTh (QaxKTopsbl,
BIIMSIOLIME HA CMEIIEHNE XUMHUECKOT O PaBHOBECHS;
[JcOCTaBIJIATE YPAaBHEHHUS JJIEKTPOJIMTUYECKOW JUCCOLMALUN KHCIOT, IIEJI0YEH, COJIEH; IMOJHBIE U
COKpallleHHble  MOHHBIE  YpaBHEHMs  peakiuil oOMeHa; ypaBHEHHUS  OKUCIUTEIBHO -
BOCCTAHOBUTEIIbHBIX PEaKILUi;
[ImporHo3upoBaTh NPOAYKTEl XHMUYECKUX peakiuil no ¢popMysam / Ha3BaHUSAM HCXOJHBIX BELIECTB;
OIPENEeINIATh UCXOJHBIE BEeLECTBA MO (hopMysIaM / Ha3BaHUAM MPOJYKTOB PEaKIIUH;
[JcOCTaBJIATh  ypAaBHEHUS DPEAKLMM, COOTBETCTBYIOIMX IIOCIEIOBATEIbHOCTH  («UEMOUYKEN)
IIPEBPALICHUI HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB; [IBBIABIATH B  IIpoLEcCe
9KCIIEPUMEHTA IPU3HAKHU, CBUAETENBCTBYIOUINE O IPOTEKAHUU XUMUYECKON PEAKIINH;
[JrOTOBUTH PACTBOPHI C OIIPEIEICHHON MaCCOBOM JI0JIEW paCTBOPEHHOIO BEILIECTBA;
Clonpenenarb XapakTep Cpelbl BOAHBIX PAacCTBOPOB KHCIOT M IIEIOYEH MO M3MEHEHHIO OKPAacKU
WUHJMKaTOPOB;
[/IpOBOJUTH KaueCTBEHHBIE PEAKIIMM, MOATBEP)KIAIOIINE HAMYME B BOJHBIX PACTBOPAX BEILECTB
OT/EJIbHBIX KATHOHOB U aHHOHOB.

BBIHyCKHI/IK nROJIyuUm 603.MO0MCHOCHb HAYUUMbCA .
[IcoCTaBIIATH MOJICKYJISAPHBIC W IIOJIHBIC HWOHHBIC YpPaBHCHHA TII0 COKpallCHHBIM HWOHHBIM
YPaBHCHUAM;



(JOpUBOAUTH TPUMEPHI PEAKUUWA, MMOATBEPKIAIOIIMX CYIIECTBOBAHUE B3aWMOCBSI3H MEXIY
OCHOBHBIMH KJIACCAMH HEOPIaHUYECKUX BEILECTB;

[(JIpOrHO3MPOBATh PE3yAbTaThl BO3IACHCTBHS PA3IHUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOU
peakuuu;

JIpOTrHO3MPOBATH PE3YIbTAThl BO3JACUCTBUS Pa3IUIHBIX ()aKTOPOB HA CMEIICHHE XUMUYECKOT0
paBHOBECHS.

MHuoroo0pa3ue BelecTs.
BrinyckHuk Hayuyumces:
ClonpenensaTs NPUHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB K OHOMY U3 N3YUEHHBIX KJIACCOB/TPYIIIL:
MeTaJIJIbl U HEMETAJUIbI, OKCH/JIbl, OCHOBAHUS, KUCIIOTHI, COJIH;
ClcocTaBnaTh (OpMYIIbI BEIIECTB 110 UX HAa3BAHUSM;
[Jonpenenars BaJICHTHOCTb M CTENIEHb OKHMCIIEHUS 3JIEMEHTOB B BEILIECTBAX;
[JcocTaByATh (POPMyYJIbl HEOPraHMYECKUX COEIMHEHUHN IO BAJIEHTHOCTSAM U CTENEHSM OKHCIICHUS
3JIEMEHTOB, a TAK)XE 3aps/laM MOHOB, YKa3aHHBIM B TaOJHIle paCTBOPUMOCTU KUCIJIOT, OCHOBAaHUHN U
coJieii;
[1OOBSACHATD 3aKOHOMEPHOCTH N3MEHEHHSI (PU3MUECKUX ¥ XUMHUYECKIX CBOMCTB MPOCTHIX BEHIECTB U
UX BBICIIUX OKCUJOB, 00pa30BaHHbBIX 2JIEMEHTaMHU BTOPOT'0 U TPETHETO MEPUO/IOB;
[JHa3pIBaTh OOLIME XMMHUYECKHE CBOWCTBA, XapaKTEepHbIE Ui TPYNI OKCHJIOB: KHCJIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.
[JHa3bpIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEepHBbIE s KAXKA0r0 KJlacca BELIECTB;
(/IpUBOAUTH TPUMEPHl PpEaKUUl, MOATBEPKAAOIINX XUMUYECKHE CBOMCTBA HEOPIaHUYECKUX
BEIIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHWI M COJICH;
Clonpenenarb BEIIECTBO — OKHUCIUTENb W BEIIECTBO — BOCCTAHOBUTEIb B OKUCIHUTEIBHO —
BOCCTAHOBUTEJIBHBIX PEAKIUAX;
[JcoCTaBIIATh AJNEKTPOHHBIN OAJIaHC M0 NPEUIOKEHHBIM CXEMaM pEaKIItii;
[IMpOBOJUTH J1aOOpaTOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;
C(ImpoBOIUTH JTAOOPAaTOPHBIC OMBITHI IO TOJIYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BELIECTB:
BO/IOPOJIa, KUCJIOPOJa, YIJIEKUCIOro rasa, aMMHMaka; COCTaBJIATH ypPaBHEHHUS COOTBETCTBYIOIIMX
peaKuuu.

BLIHyCKHHK IOJYYHUT 603MOHCHOCHIbL HAYUUMBCA .

* TPAMOTHO 00pAIIATHCS C BEIECTBAMHU B TIOBCETHEBHOM JKU3HH,

* OCO3HABaTh HEOOXOIMMOCTH COOJNIOACHHS TPABHI AKOJOTHYCCKH OE30I1aCHOTO TIOBEICHUS B
OKpY’Kalollel MpupoIHON Cpeie;

* MOHUMATh CMBICIT U HEOOXOAMMOCTh COOJIOICHUS MPEANUCAHUMN, MPEIaraeMbIX B MHCTPYKIIHSIX
T10 UCIOJIb30BAHUIO JICSKAPCTB, CPEICTB OBITOBOM XHMUH H JIP.;

* HCITOJIB30BATh MPUOOPETEHHBIC KITFOUYEeBBIE KOMIICTCHTHOCTH IPH BBITIOJTHEHHH MCCIIETOBATEIbCKIX
MIPOEKTOB MO U3YYCHHUIO CBOMCTB, CIIOCOOOB MOMYyUYEHUS U paCIIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, WCIONB3Ysl CPEICTBA YCTHOW W TMHUCHMEHHOM
KOMMYHHKAIIMH TIPH padoTe ¢ TeKCTaMH y4eOHHUKA W JIOTOJHUTEIBHON JIUTEPATypPOH, CIIPaBOYHBIMHU
TabIUIIaMU, POSIBJISITh TOTOBHOCTD K YBAYKEHUIO MHOW TOUKH 3PEHUSI PU OOCYKICHUH PE3YJIbTAaTOB
BBITIOJTHEHHOM padoThI;

* O0OBCKTUBHO OIICHMBATh WH(OPMAITMIO O BEIIECTBAX M XHMHUYCCKHX IIpoIleccaxX, KPUTHUCCKU
OTHOCUTBHCS K TICEBJOHAYYHOH WH(OpPMAIMK, HETOOPOCOBECTHOW peKiaMe, Kacarollencs
WCIIONTBb30BAHUS PA3IMYHBIX BEIIIECTB.

* OCO3HABATh 3HAUCHUE TCOPETHUCCKUX 3HAHHM JIIS MPAKTUICCKOM JCSITETLHOCTH YEIIOBEKA;

* OIKCHIBATH U3YYCHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTHKY CHCTEMHOI'0 aHaJN3a;

* MPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOAMYECKON CHCTEMBl XUMUYECKUX SJIEMEHTOB JUIS
OOBSICHCHHSI M TIPS/IBUJICHUS CBOWCTB KOHKPETHBIX BEIIIECTB;



* pa3BuBaTh MH(MOPMALMOHHYIO KOMIIETEHTHOCTH ITOCPEACTBOM YTIIyOJIEeHHUs 3HaHWUU 00 MCTOpUHU

CTaHOBJICHMSI XUMHUYECKOM HAYKH, €€ OCHOBHBIX IOHATUH, MEPUOIUYECKOrO 3aKOHA KaK OJHOrO W3

BAKHEUIIINX 3aKOHOB IIPUPO/IBL, & TAKIKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TEXHUKHU.

* COCTaBJIATH MOJICKYJSIDHBIE W IIOJIHBIE HMOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM

YPAaBHEHUSIM;

* I[PUBOIUTH IPUMEPBl PEAKLUUM, IOATBEPKIAIOIMIMX CYIIECTBOBAHME B3aMMOCBSI3H MEXKIY

OCHOBHBIMH KJIACCAMHM HEOPTaHMYECKUX BEIIECTB; * IPOTHO3UPOBATH PE3YJIbTATHl BO3IACHCTBHUS

pa3ianyuHbIX (PaKTOPOB HA U3MEHEHNE CKOPOCTH XUMHUYECKON peakiuu;

* MPOrHO3UPOBATh PE3YJbTAThl BO3JCUCTBUS PA3IMUYHBIX (PAKTOPOB HAa CMEIIEHHE XUMHYECKOIO

PaBHOBECHS. * IPOrHO3UPOBATh XUMUYECKUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* MPOrHO3UPOBATh CIIOCOOHOCTH BELIECTBA MPOSBIATH OKUCIMTEIbHBIE WM BOCCTAHOBHUTEIbHBIE

CBOWCTBA C YYETOM CTEIICHEW OKHCIICHMSI 2JIEMEHTOB, BXOISIINX B €70 COCTAB;

* BBIABIITH CYIIECTBOBAHHME I'€HETUYECKOM B3aUMOCBSA3U MEXKIY BELIECTBAMU B PALY: IPOCTOE

BEILIECTBO — OKCHJI — THJPOKCHJ] — COJIb; ®* OPraHU30BBIBaTh, IPOBOJUTH YUYEHUYECKUE ITPOECKTHI

I10 UCCIIEI0BAaHUIO CBOMCTB BEILIECTB, UMEIOIINX Ba)KHOE PAKTUYECKOE 3HAYCHUE.

BBINTyCKHMK IIOJIy4UT BO3MOKHOCTb HAYYUTHCS:

* IPaMOTHO O0OpaIlaThCs C BEIIECTBAMU B IOBCEIHEBHOM JKHU3HU;

* OCO3HaBaThb HEOOXOJUMOCTb COONIOIEHHS TMPaBUJI SKOJOTMYECKH O€30IIaCHOTrO IOBEAEHUS B

OKPY’KaIoIle! IPUPOTHON Cpene;

* TIOHUMATh CMBICT M HEOOXOJIUMOCTH COOJIIOJICHHS TPEANUCAHHMA, MTPEIaraéMbIX B HHCTPYKIIHSIX

[0 HCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMHHU U Jp.; ® HCIOIb30BATH NPHOOPETEHHBIE

KIJIIOYEBBIE KOMIIETEHTHOCTU IIPU BBIIOJIHEHUU UCCIENOBATEIbCKUX IIPOEKTOB [0 HU3YYECHUIO

CBOICTB, CITOCOOOB MONTYYEHHS ¥ PAaCIO3HABAaHUS BEILECTB;

* pa3BHBaTh KOMMYHUKATHBHYK) KOMIIETEHTHOCTb, HMCIOJbB3Yys CpPEICTBA YCTHOM M TNHCbMEHHOMN

KOMMYHHKAIIMU NPH paboTe ¢ TEKCTaMU Y4eOHHMKA U JJOMOJIHUTEIbHOM TNTepaTypoil, ClipaBOYHBIMHU

TabJIUIIaAMH, TIPOSBIISIT TOTOBHOCTH K YBXCHUIO MHOW TOYKH 3PEHUS IPU OOCYKICHUH PE3yIbTaTOB

BBITIOJTHEHHOM paboThI;

* OOBEKTUBHO OLEHMBAThb MH(MOPMAIMIO O BEIIECTBAX M XMMHUYECKUX Ipoleccax, KpPUTHUYECKH

OTHOCUTBCS K TIICEBJOHAYYHOHM HMH(OpPMAIK, HEZ0OPOCOBECTHONW pekiame, Kacarouencs

HCIIOJIB30BaHUS PA3JIUYHBIX BELIECTB.

* OCO3HABaTb 3HAYECHHE TEOPETUYECKUX 3HAHUM Ul IPAKTHUYECKOM IESITEIbHOCTH YEIOBEKa; ©
OIUCHIBATh U3yYECHHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOI'0 aHaJIH3a,;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTAX NEPHUOJNYECKOM CUCTEMBI XMMHYECKUX DJIEMEHTOB JUIS

OOBSCHEHUS] W MPEIBUACHUS CBOWCTB KOHKPETHBIX BEIIECTB; ® pa3BUBaThb HH(POPMALMOHHYIO

KOMITETEHTHOCTb ITOCPEICTBOM YIiyOJIeHUs 3HaHUH 00 HCTOPHH

CTaHOBJIEHMSI XUMUYECKOM HayKH, €¢ OCHOBHBIX MOHSATUH, NEPUOIUUYECKOr0 3aKOHA KaK OJHOIO U3

BAKHEHIINX 3aKOHOB ITPUPOJBI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUSAX HAYKHA U TEXHUKH.

* NPUBOIUTH IPUMEPBl PEAKLUUN, IOATBEPKIAIOMIMX CYILIECTBOBAHME B3aMMOCBSI3H MEKIY

OCHOBHBIMH KJIACCAMM HEOPTaHMYECKUX BEIIECTB; ® BBIABIATH CYIIECTBOBAHUE T'€HETHYECKOU

B3aMMOCBSI3H MEKIy BEHIECTBAMMU B PSAY: IPOCTOE BEIECTBO - OKCHUJL - THIPOKCH - COJIb;

* OPraHU30BBIBATH, [IPOBOJUTL YYEHUYECKHUE IIPOCKTHI 110 UCCIIEA0BAHUIO CBOMCTB BEILECTB,

MMEIOIINX BAKHOE NPAKTUYECKOE 3HAYCHUE.

Juunocmmusle, memanpeomemnsvie u npeomemuble pe3yibmamsl 0C60eHUA yUeOH020 npeomema
«Xumua»

JIMYHOCTHBIMM pE3yJIbTaTaMU HW3Y4EHHUs IpeaMera «XHMHS» SBISAIOTCA  CICAYIOIIHE
YMEHUSL:
- Bocnutanue poCCHHCKOM Tpa)kAaHCKOM HMIEHTMYHOCTH: MAaTPHOTH3Ma, JIOOBH M YBaXEHHE K
OrteyecTBy, 4yBCTBO IOPAOCTH 3a CBOXO PonnHYy, 32 pOCCHICKYIO XUMUYECKYIO HAYKY
- @OopMHpPOBaHUE LEJIOCTHOIO MHMPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH M OOIECTBEHHOW NMPAKTHKH, a TAKXKE COLUAILHOMY, KYJIbTYPHOMY, S3BIKOBOMY U
JyXOBHOMY MHOT000pa3uio COBPEMEHHOT O MHpa



- @opmHpOBaHHE OTBETCTBEHHOTO OTHOIICHWS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIIMM K OOYYECHHIO M TO3HAHHIO, BHIOODY
npopuiIbHOr0 00pa3oBaHMs Ha OCHOBE MH(GOpPMALMM O CYILECTBYIOUIMX MNpodeccHsX u JIUYHBIX
npogecCuoHaTbHBIX MIPEANOYTEHUH. Oco3HaHHOMY IOCTPOEHUIO WH/IUBUYaIbHBIX
00pa3oBaTeIbHBIX TPACKTOPUI C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB

- (hopMHUpOBaHME KOMMYHHUKATHBHOW KOMIIETEHIIMM B 0Opa30BATEIbHOM, OOIECTBEHHO IMOJIE3HOM,
yueOHO — HCCIIeI0BaTENbCKOM, TBOPUYECKON M IPYTUX BUIAX ACATEIbHOCTH

- ®opMuUpOBaHUE M MMOHMMAaHHUE IIEHHOCTH 3/J0pPOBOTO M 0€3J10MacTHOro obpas3a >KU3HU, YCBOCHHE
MPaBWJI MHAWBUYaTbHOTO M KOJJIEKTUBHOTO OE30MMacHOr0 MOBEACHUS B YPE3BhIYANHBIX CUTYALIUAX,
YT OXKJAIOUIUX KU3HU U 37J0POBBIO JIIOJEH

- ®opMupoBaHHe MO3HABATENbHON MH(POPMAIIMOHHON KyJIbTypbl. B TOM uncie pa3BuTHE HaBBIKOB
CaMOCTOATENBHOW paboThl ¢ Y4eOHBIMU MOCOOUSIMH, KHUTAMH, TOCTYMHBIMU HHCTPYMEHTAMH H
TEXHUYECKUMH CPeJICTBAMU MH(POPMALIMOHHBIX TEXHOIOTUN

- ®opMHUpOBaHUE OCHOB HKOJIOTMYECKOT0 CO3HAHMSI HA OCHOBE MPU3HAHUS LIGHHOCTH JKU3HU BO BCEX
ee MPOSBIICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOI'O , 0EPEKHOr0 OTHOIIEHUS K OKpYKarollen cpee
-Pa3BuTHE TOTOBHOCTHM K DPELICHHIO TBOPYECKMX 3a/ad, YMEHHME HAaXOAWUTh aJCKBAaTHBIC CIIOCOOBI
TIOBEJICHNS M B3aWMOJICHCTBUE C MAapTHEPAMU BO BpeMsl y4eOHOW M BHEYYEOHOH IesITeIbHOCTH,
CIIOCOOHOCTH OIEHUBATh MPOOJIEMHBIE CUTYAITH

MeTtanpeaMeTHBIMH pE3yJIbTaTaMU HM3y4YeHHS Kypca «XUMHs» SBiIseTcs (popMupoBaHHE
YHUBEpCaIbHBIX yueOHbIX neictBuii (YVY ).

lo3znasamenvrvie YVVJI:
- CaMoCTOsATeNIbHO OOHApPYKMBAaTh M (HOPMYIHPOBATh YUEOHYIO TPOOJIEMY, OMPEACTSATh Ieh
yueOHOM NesITeNbHOCTH, BEIOUPATh TEMY pabOoThI
- BoyiBurate Bepcun pelleHuss NpoOJieMbl, OCO3HAaBaTh KOHEUHBIM pe3yabTaT, BBIOMpaTh U3
MPEUIOKEHHBIX W HUCKaTh CaMOCTOSTENbHO CpEACTBA JOCTIDKeHHs wnend. - CocTaBisTh
(MHAMBUIyaJ IbHO WM B TPYIIIE) IJIaH pelieHus MpoOaeMbl (BBITOIHEHUS TPOEKTA).
- PaboTtas no miiany, cBepsATh CBOU JCHCTBUS C LEIbIO U, TPU HEOOXOIMMOCTHU, UCIIPABIISITH OIIHOKH
CaMOCTOSITENIbHO. - B amarnore ¢ ydumreneM COBEPIIEHCTBOBATh CaMOCTOSTENILHO BbIpaOOTaHHBIE
KPUTEPHH OLIEHKH.

Kommynuxamusnvie YV/I:
- CaMOCTOATENbHO OPraHNU30BbIBaTh YU€OHOE B3aMMOJIECUCTBUE B rpynie (OnpeaensTs o0lue ey,
pacrnpenensiTe poOJiH, JO0roBapuBaTtbcs Ipyr ¢ JapyroM u T.A.). CpenctBom QopMHpOBaHUS
KOMMYHHUKATHUBHBIX YVY]l chnyxkaT TexHoJoruss mpoOiaeMHoro jguanora (MOOyXAalImuid u
MOJIBOSIIIINI JMAJIOT) U paboTa B MaJbIX TPYIIAX, a TAKKE UCIOIb30BaHUE Ha YPOKaX AJIEMEHTOB
TEXHOJIOTHH MPOTYKTUBHOTO YTEHHUSI.

IIpeaMeTHBIMM PE3YyIbTATAMU U3YUCHUS MIPEAMETA « XUMUSD) SABJISIIOTCS:

- @dopmupoBaHHE IEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX MPEICTABICHUA O BELIECTBAX, HX
MPEBPALLCHUAX M NPAKTUYECKOM NPUMEHEHUM; OBJAJCHUE [MOHATUMHBIM alaparoM |
CUMBOJIMYECKUM SI3bIKOM XHUMUU;

- Oco3HaHue OOBEKTHBHO 3HAYMMOCTH OCHOB XHUMHYECKONW HayKH KaK OOJACTH COBPEMEHHOTrO
€CTECTBO3HAHMUS, XUMHMUYECKUX IMPEBPALLCHUN OPraHUYECKHMX M HEOPraHWYECKHX BELIECTB Kak
OCHOBBI MHOTHX SIBJICHUW JKUBOW ¥ HEKUBOH TNPUPOIBI; YIrAyOJICHHWE TpEACTaBICHUN O
MaTepUaJIbHOM €IMHCTBE MUPA;

- OBnajieHue OCHOBAMU XUMHUYECKOW IPaMOTHOCTHU: CIIOCOOHOCThIO aHAIU3UPOBATh U OOBEKTHBHO
OLICHUBATh JKU3HCHHBIE CUTYallWW, CBSI3aHHBIC C XMMHEH, HaBbIKAMU O€30MacHOr0 OOpaIleHHs C
BEIIECTBAMHM, MCIOJb3YEMBIMA B TMOBCEIHEBHOM >KMU3HU; YMEHUEM AHAIIM3UPOBATHh U IUIAHUPOBATH
9KOJIOTMYECKU O€30IMacHOe MOBEACHUE B LIESIX COepexKEeHHsI 30POBbS U OKPYKAIOIIEeH Cpeibl;

- ®opmupoBaHKEe YMEHUN YCTaHABIMBATH CBSI3U MEXKAY PeabHO HAOII0JaeMBIMH XUMHUYECKUMU
SIBJICHUSIMA M TIPOIECCAMU, MPOUCXOISAIIMMH B MHUKPOMHUPE, OOBICHITH MPUYMHBI MHOT000Opa3us



BEIIIECTB, 3aBUCHMOCTh MX CBOWCTB OT COCTaBa M CTPOEHHS, a TaKXKe 3aBHCHUMOCTH MPHUMEHEHHS
BEIIIECTB OT UX CBOMCTB;

- IIpuoOpeTenus ombiTa MCIOJB30BAaHUS PA3IMYHBIX METOJOB M3YyYEHMs BELIECTB; HAOIIOJICHUS 32
UX TPEBPALICHUSIMH MPH IPOBEICHUH HECIOKHBIX XUMHUUECKUX IKCIIEPUMEHTOB C UCIIOJIIb30BaHUEM
J1a60paTOPHOTro 000PYIOBAHUS U IPUOOPOB;

- YMeHue OKa3bIBaTh MEPBYIO MOMOILb NIPH OTPABJICHUAX, OXKOTaX U JIPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHUEM;

- OBnazeHue mpueMamu paboThl ¢ WHPOpPMANEH XUMHUYECKOTO CONEp)KaHHs, TPEICTaBICHHOW B
pasHo ¢opme (B B TekcTa, (hopMyIl, TpadMKOB, TAOIUYHBIX JaHHBIX, cXeM, (hoTorpaduii u ap.)

- Co3pmanue OCHOBBI Uit (POPMUPOBAHUS MHTEpPEca K PACHIMPEHHUIO U YTIyOJICHUIO XMMHUYECKHX
3HaHUH W BHIOOpPa XMMHUHU Kak NPO(UIBHOTO IMpeaMeTa MpH Tepexoie Ha CTYNEHb CPEIHETO
(momHoro) obuiero odbpazoBaHus, a B JaJbHEWIIEM U B KauecTBe cdepbl cBoe MpodeccuoHaNbHOM
NeATeNbHOCTH;

.- @opmupoBaHUE TPEJICTABICHUH O 3HAYCHUH XHMHYECKOH HAYKH B PEIICHHH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCJIE€ B MPEIOTBPAIICHHH TEXHOTCHHBIX W OSKOJIOTHYCCKUX
KaracTpog.

Oowan xapakmepucmuka yued6no20 npouecca
OcHogHble mexHono2uu 00yuenus:

[Iporpamma  kypca  «XuMHUHW»  TIOCTpOEHA HAa  OCHOBE  CIHMPAJIBLHOM  MOJENH,
MpelyCMaTPUBAIOLICH MOCTENEHHOE Pa3BUTHE U YIIIyOJIeHHE TEOPEeTUUYECKUX IMPEeNCTaBICHUI Mmpu
JTUHEITHOM 03HAKOMIICHUH C SMIUPHUYECKUM MaTepruaIoM
Tectbl, camocTosTenbHBIE paboTa, KOHTPOJIBbHBIE pPabOTHl, YCTHBIM  ONpOC,  3alIuTa
HCCIIEI0OBATEIBCKUX PadoT.

[Ipeobnanaromumu GopMaMu TEKYIIETO KOHTPOJS SIBISIFOTCS CAMOCTOSTENbHBIE M KOHTPOJIbHBIE
paboThl, pa3nuYHbIE TecToBble (GOpMBI KOHTpONs. [IpOMEKyTOYHBIA M HTOTOBBIA KOHTPOIb
MPOBOAUTCS B (hOpME KOHTPOJIBHBIX paboT

Cooepircanue Kypca 9 knacc

Ne | Pazoenwt npozpammuol Konuuecmeo | Konuuecmeo Koauuecmeo
n/n yacoe KOHMPOJIbHBIX | RPAKMUYECKUX
pabom pabom
1 MHoroobpa3ue XxuMuueckux peakuuii | 17 2 2
2 MHoroo0pasue BemecTB 43 3 5
3 Kpatkwuii 0630p BaxkHEHIINX 6 1
OpPTraHUYEeCKUX BEUIECTB

4 Pe3zepsnoe epems umozo 2

Hmozo 68 6 7

Pa3znen 1. MHorooOpazue xumudecknx peakinuii Kimaccupukanus XUMHUYECKUX pPEaKIIU:
peakuuy COCAMHECHUS, Pa3IOKECHHs, 3aMmenieHusi, ooOmeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE
peakiuu. OKUCIUTENh, BOCCTAHOBUTEINb, MPOLIECCHl OKHCIEHUS W BoccTaHoBIeHUs. CocraBieHue
YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH C TOMOIIBI0 METO0/Ia 3JIEKTPOHHOIO
Oananca.

Tennobie 3 (HeKTh XUMUYECKUX peakiil. DK30TEpPMHUUECKUE U SHIOTEPMUYECKHIE PEaKIIUU.
Tepmoxumuyeckue ypaBHeHuUs. PacuéTel 10 TEpMOXUMHUUYECKUM YPaBHEHUSIM.

CkopocTh XUMHUYECKUX peakiuil. MakTopbl, BIUSAIOMINE HA CKOPOCTh XUMHUECKUX PEaKIIUM.
[lepBonavanbHOe mpeacTaBiaeHUe o Katanu3e. OOparumpie peaknuwu. [IoHSATHE O XUMHUYECKOM
PaBHOBECHUU.

XVMMHUYECKHE pEaKIMH B BOAHBIX PACTBOpaxX. JIEKTPOJUTHI M HEIEKTPOIUTHL. VOHBI.
Karvonsl u anuonsl. [uopamuas meopus pacmeopos. DNEKTPOTUTHUECKAs] TUCCOLUAIUS KUCIIOT,



OCHOBaHMI U coneit. Crnabble U CUIIbHBIE AIEKTPOIUTHI. CTeneHb auccouuaniuu. Peakium noHHOTo
oOMeHa. YCIIOBHS TEUCHHUs peaKIMii HOHHOTO OOMEHa JI0 KOHIAa. XMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCIUHEHUN B CBETE MPEACTaBICHHI 00 DJJIEKTPOIUTHYECKOU
JTUCCOLIMAIINU U OKHCIIUTEIbHO- BOCCTAHOBUTENIBHBIX Peakiusx. [lonamue o cuopoause coeil.

JleMoHCcTpanum:

[Ipumepsl 3K30- M 3HAOTEPMHUUYECKUX peakuuil. B3aumopaeicTBHe LHMHKA C COJSHOW U
YKCYCHOM KHCIOTOM. B3amMozaeicTBre TIpaHyJIHpPOBAHHOIO IIMHKA M IIUHKOBOM MBLIM C COJISTHOM
kucinoroil. B3aumopeiictue okcuna menu (II) ¢ cepHoil KHCIOTOM pa3HOM KOHLEHTPALUU NPU
pa3HbIX TemIeparypax. ['opeHue yriss B KOHLEHTPUPOBAHHOW a30THOM Kuciore. I'opeHue cepsl B
paciuiaBiIeHHOW cenuTpe. McnblTaHue pacTBOPOB BELIECTB HA JJIEKTPUYECKYIO ITPOBOJIUMOCTD.
JIBUKEHNME HOHOB B JJIEKTPUYECKOM TIOJIE.

IIpakTyeckue padoTsI:
N3yueHune BIUAHUS YCIOBUI MIPOBEICHUS XUMUYECKON PEAKLIUH HAa €€ CKOPOCTb.
Pemienue skcriepuMeHTanbHBIX 3a7ad 1Mo TeMe «CBOMCTBAa KHUCIOT, COJEd M OCHOBaHUM Kak
AJIEKTPOIUTOBY
JlaGopaTopHble onbIThI: Peakiinn oOMeHa MEX Ty pacTBOpaMH dJIEKTPOJIUTOB
Pacyernble 3aaun: Boruucnenus 1o TepMOXUMHUECKUM YPABHEHUSIM PEAKIUH.

Pa3nen 2. Muoroo6pasue Bemects. Hemetamisl. ['ajgoreHst.

[lonoxkeHne B MEPUOAMYECKON CHUCTEME XHUMHUYECKHX 3JIEMEHTOB, CTPOEHHE WX aTOMOB.
Haxoxnenne B mnpupone. Pusmdyeckue M XUMHYECKHE CBOMCTBA TrajoreHoB. CpaBHMTEIbHas
XapakTepucTUKa ranoreHoB. IlomydeHue M mnpuMeHeHHe TrajoreHoB. Ximop. Pusndeckue u
XUMHYECKHE CcBoOMcTBa xJiopa. I[lpumenenue xmopa. XiopoBomaopod. DU3WYECKHE CBOWCTBA.
[Tonyuyenue. Consinas kucnora u e€ conu. KauectBeHHast peakuusi Ha XJIOpUI-UOHBL. Pacrio3HaBaHue
XJIOPUIOB, OPOMUIOB, HOTUIOB.

Kucnopon u cepa. IlomokeHue B NEpPUOAMYECKOW CHCTEME XHUMHUYECKHX 3JIEMEHTOB,
cTpoeHue ux aromoB. Cepa. Amnorponus cepol. Pusnyeckue u xuMuueckue cpoiicrsa. Haxoxaenue
B npupoze. IIpumenenue cepsl. CepoBonopoa. CepoBonopoaHas kuciaora U e€ conu. KauectBeHHas
peakuus Ha cyabpua-uonsl. Oxcup cepri(1V). Ousndeckne n xuMuyeckue cBoicTBa. [Ipumenenue.
Cepnucras kuciora u e€ conu. KauecTtBenHas peakmus Ha cyabdur-uonbl. Oxcnn cepoi( VI).

CepHast kucinora. XUMHUYECKHE CBOMCTBa pa30aBIEeHHOM W KOHIEHTPHUPOBAHHOM CepHOU
kucinoTel. KadecTBeHHast peakuusi Ha Cylb(aTHOHBL. XHWMHUYECKHE PEaKIHH, JISKAIINe B OCHOBE
MOJIyYEHUS] CEPHOU KUCIIOThI B IPOMBIIIIEHHOCTH. [[piMeHeHne cepHOI KUCTOTHI.

A3ot u dochop. [Tonoxxkenue B NepHOANYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHHE
X aToMOB. A30T, QU3NYECKUE W XMMHUYECKHUE CBOWCTBA, MONTYYCHHE W MpUMeHeHue. KpyroBopor
azora B mnpupone. AmMmuak. Duznyeckue W XUMHUYECKHME CBOICTBA aMMHaKa, IOJIyYEHHE,
npumeHeHne. Conu aMMOHHUA. A30THas KUCIoTa U €€ cBolcTBa. OKUCINUTENbHBIE CBOMCTBA a30THON
KUCIOTHI. [lomydyeHue a30THOM KUCIOTHI B JIAOOpaTopuu. XUMUYECKUE PEAKIINH, JIeKAIIUE B OCHOBE
MOJTYYEHHS] a30THOM KHUCJIOTHI B MIPOMBINUICHHOCTH. [IpuMeneHune a30THoN KuciaoTel. Conu a30THOU
KHCJIOTHI U UX IpUMEHeHue. A30THble ynoOpenusi. @ocdop. Amnorponus Gocdopa. Guznueckue u
xumuaeckue cporctBa ocdopa. Oxcun dochopa(V). @ochopuas kucnora u e€ comu. DochopHbie
yaoOpeHwusl.

VYrnepon u kpemHuil. llonoxxeHue B MEpUOAUYECKOW CUCTEME XHMHYECKUX 3JIEMEHTOB,
CTPOEHHME MX aTOMOB. YTIiepod. Amiorponus yriepona. PuU3nyeckMe M XUMHUYECKHE CBOMCTBA
yriaepona. AncopOrus. YrapHbld ra3, CBOWCTBAa W (DU3MONIOTMYECKOE JEWCTBHE HA OPTaHU3M.
VYrnekucnblii ra3. YroabHas KucioTa u e€ conu. KauectBeHHast peakuusi Ha KapOOHAT-UOHBI.

Kpyrosopor yriepoaa B npupoze. OpraHndeckie COeAMHEHNs YIIIepoa.

Kpemnuii. Oxcun kpemuusi(1V). Kpemuuesas kucnota u e€ conu. Cmexno. Llemenm.



Mertamibl. [lonoxxeHne METaIOB B MEPUONYECKON CHCTEME XUMHYECKUX AJIEMEHTOB, CTPOEHUE UX
atromoB. Meramnndeckas cBs3b. (Du3ndeckrue CBOMCTBA MeETaaoB. Psan akTUBHOCTH METAIIOB
(2MEeKTPOXMMHUYECKUN pAJl HANpsHKEHUH MeTaioB). XUMHUYECKHe CBoWcTBa MeTaioB. OoOmiue
crioco0bl momyueHus: metauioB. CriaBel MetayuioB. lllenounsie Metamibl. TlomokeHne MeIOYHbBIX
METAJJIOB B IEPUOJAMYECKON CUCTEME, CTPOCHUE UX aTroMoB. HaxoxaeHnue B mpupoae. Pu3ndeckue u
XUMHYECKME CBOMCTBA LIEIOYHBIX METAII0B. [I[pMeHEeHNE IETOYHBIX METAJUIOB U UX COCIUHEHUN.
[[lenoynozemenbHble MeTaJUibl. [l0NOXKEHHE WIEIOYHO3EMENBHBIX METAIOB B MEPHOINYECKOMN
CHUCTEME, CTpOeHHE WX aTroMoB. HaxoxaeHuwe B npupoae. MarHuii ¥ KajdblUMd, WX BaKHEUIIHE
coenuHenus. JKECTKOCTh BOABI M cOcOObI €€ ycTpaneHus. AmtoMuHui. [lonoxxeHue aaroMuHus B
MEPUOAUYECKON CUCTEME, CTpOoeHHe ero aroma. Haxoxzaenue B npupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA amoMunus. [Ipumenenne amoMuans. AMGOTEpHOCTh OKCHAA U THAPOKCHIA
amomunus. JKenezo. IlonoxeHue jxene3a B MMEPUOJUYECKOM CHUCTEME, CTPOECHHUE €ro aroma.
Haxoxnenue B npupoge. @usznueckue U XMMUYECKHE CBOMCTBA Kele3a. BaxHenne coequHEeHUs
xKenesa: okcujipl, ruapokcuabl u conu xkeneza(ll) u xenesa(lll). KauectBeHHbIe peakiuyu Ha HOHBI
Fe2+ u Fe3+.

JdemoHcTpaumnu:

®dusnyeckre CBOMCTBa rajoreHoB. [lomydeHnne XJ0poBOAOPOJAa U PACTBOPEHUE €r0 B BOJE.
Annorponable Monupukanuu cepbl. OOpasibl MPUPOTHBIX CyIbGUA0B U cynbdaroB. [lomyueHnue
aMMHaKa ¥ ero pacTBopeHue B Bojie. O3HaKOMIICHUE C 00pa3liaMy IPUPOIHBIX HUTPATOB, hocdaToB
Mogenu KpuCTAIUIMYECKHX PEETOK aima3a M rpadgura. 3HAKOMCTBO C 0OpaslaMu HPUPOJIHBIX
KapOOHATOB M CHUJIMKATOB 3HAKOMCTBO C OOpa3llaMH Ba)KHEHIIMX COCAMHEHUN HATpUs, Kalus,
IIPUPOJHBIX COCAVNHEHUN KaIbLMs, PYAAMH Kelle3a, COCIMHECHUIMHU IIOMUHUA. B3aumonencrtsue
IIEJIOYHBIX, I1I€T0YHO3EMENIbHBIX METAJNIOB U AIIOMHUHHUS ¢ BoJON. C)KUTaHUe kKele3a B KUCIOPOJe U
XJIope.

IIpakTyeckue padoTsbi:

[TomydeHue consiHON KUCIOTHI U U3yUeHHUE €€ CBOWCTB. Pelllenne 3KCriepuMeHTaIbHbIX 3a1a4
o treme «Kucnopon u cepa» IlonydeHne aMMuaka u U3y4eHHUE €ro CBOMCTB.

[Tonyuyenue okcuna yriaepona (IV) u uzydenue ero coicts. PacrioznaBanue kapOoHaToB. Pemienue
JKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «MeTaluibl ¥ UX COETUHEHUS.
JlabopaTopHbIe ONBITHI:

BrITecHeHHe rajnoreHamu Jpyr Apyra U3 pacTBOPOB MX COeMHEHMI. KauecTBeHHbIE peakuun
cynbua-, cynp¢ur- U cyappar- MOHOB B pacTBope. O3HakoMJieHHE C oOpa3uamu cepbl U eé
MIPUPOIHBIMU COEIMHEHUAMHU. B3anMopelicTBrue coell aMMOHUS CO LIEI0YaMHU.

KauecTBeHHble peakuuy Ha KapOOHAT- M CHUJIMKAT- MOHBI. KauecTBeHHas peakius Ha YIJEKUCIbINA
ra3. W3ydenme oOpasunoB MeramwioB. B3aumoneiicTBMe MeTaJuIOB C pacTBOpaMH  COJEH.
O3HakoMJIEHHE CO CBOMCTBAMHU U NMPEBPALICHUSIMHU KapOOHATOB M TUAPOKapOOHATOB.

[lonyuenue ruapokcuja aalOMUHUS W B3aUMOJECWCTBUE €ro C€ KUCIOTaMU M IIEJIOYaMH.
KauecTBennsie peakuinu Ha MoHbI Fe2+ u Fe3+

PacuerHble 3a1aumn:

Boluncnenuss mo XMMHUYECKMM YpaBHEHHUSIM Macchl, 00b€Ma HIJIM KOJIMYECTBA BEIECTBa
OJTHOTO M3 IPOAYKTOB PEAKIIMHU M0 MAcCe UCXOIHOT0 BEIIECTBA, 00bEMY MM KOJMYECTBY BEIIECTBA,
COJICPIKAILIETO ONPEACIIEHHYIO OO TPUMECEHN.

Pa3aen 3. Kpatkuii 0630p BaKHEHIINX OPraHUYECKUX BEIECTB

[Ipeamer oprannveckoit xumun. HeopraHmueckue u OpraHuyeCKue COeqUHEHUs. YTIepoa —
OCHOBA U3HU Ha 3emiie. OCOOEHHOCTU CTPOCHHUSI aTOMa yriepoJa B OpraHUYECKUX COCIMHEHUSIX.



VYrnesopopoasl. [lpenenbHble (HAchIIEHHBIE) yriaeBoaopoabl. MeraH, »3TaH, mpomaH —
IIPOCTENINE IPEACTABUTENIN IPENEIBHBIX  YIIIEBOJOPOIOB. CrpykTypHBIE (bopMmyIbI
yIJ1€BOLOPOIOB. ['OMONIOrn4eckuil psj NpeAeabHbIX yriieBogopoaoB. ['omonoru. @usnueckue u
XMMHUYECKHE CBOWCTBA MPEJEIIbHBIX YIiIeBOAOPOI0B. Peakuyu ropenus u 3amenienus. Haxoxnenue
B MpHUpPOJE MpeaeibHbIX yrieBogopoaos. [Ipumenenue merana. HenpeznenbHble (HEHACHIEHHBIE)
yIJI€BOLOPOABl. OTUJICHOBBIM Pl HENPENENIBbHBIX YIVIEBOJOPONOB. OTuieH. Pusznyeckue u
XUMHMUYECKHE CBOMCTBa 3TWieHa. Peakuus npucoequHeHus. KadecTBeHHbIE peaklMyd Ha ITHIIEH.
Peaknus nonmumepuzanuu. [lommstriieH. [IpuMenenne stuneHa. ANETUICHOBBIA Psii HENPEAEIbHBIX
yrinesogoponoB. AneruneH. CpoictBa anerwieHa. I[Ipuvenenue anerunena. IIpousBonHble
yrieBonoponoB. Kparkuii 0030p OpraHMYecKMX COEAMHEHHWH: OJHOATOMHBIE CHHUPTHI (METaHOI,
3TaHOJ), MHOTOATOMHBIE CIIUPTHI (3TUJICHIJIMKOIb, TJIMLEPHH), KApOOHOBBIE KUCIOTHI (MypaBbUHAS,
YKCYCHasl), CIOXKHBbIe 3(UpHI, XKHUPBI, YIJIEBOAbI (IJIIOKO3a, caxapo3a, Kpaxmaj, LeJIia03a),
AMHHOKHCIIOTHI, OeNKu. Poib 0€IKOB B OpraHusme.

[TonsiTe 0 BHICOKOMOJIEKYIISIPHBIX BenlecTBax. CTpyKTypa HOJIMMEPOB: MOHOMED, HOIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IomMepusanuu. [lonnstuinen, nommnponuiceH, NOJIMBUHAIXIOPU.

JdemoHcTpaumnu:

Monenu MOJIEKYJI OpraHWYECKHX COCIWHEHHH. ['opeHue yrieBojopoaOB U OOHAPYIKEHHE
IIPOAYKTOB uX ropeHus. KauecTBeHHas peakuus Ha dtuieH. [lomyuenue stunena. PactBopenue
STUJIOBOrO crupra B Boje. PacTBopenme rimnepuHa B Boae. [lomyueHne u CBOWMCTBA YKCYCHOH
kucnoTel. VccnenoBanue CBOMCTB JKUPOB: PACTBOPUMOCTD B BOJE U OPTaHUYECKUX PACTBOPUTEISX.
KayecTBeHHbIE peakuMuM Ha TIOKO3y M Kpaxmai. O3HakomiieHHMe ¢ oOpa3laMu M3Aenuid u3
MIOJIMATHIIEHA, TIOJUIIPONIUIIEHA, TOJIMBUHUIIXJIOPUAA.

IIpakTnyeckue padoThl CrpyNIUPOBAHbI B OJIOKH — XUMHUYECKHE MPAKTUKYMBI, KOTOPBIE CIIYKaT
HE TOJIBKO CPEACTBOM 3aKPEIUIEHWsS YMEHUH M HaBBIKOB, HO TaK)K€ U CPEICTBOM KOHTpPOJIS 3a
KayecTBOM UX c(hOPMHUPOBAHHOCTH.
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TemaTnyeckoe IUIaHUpoBaHue 9 KiIace

Ne | HaumeHoBaHue pa3jiena, TeMbl Koa- | laTta npoBenenusi
n/n BO TJ1aH dakr
4acoB

1 BBO/HBIN HHCTPYKTAX 10 TEXHUKE OE30MAaCHOCTH. 1 01.09.22
[ToBTOpeHne Matepuania 8 kiacca

2 IToBTOpeHne marepuana 8 kiacca 1 06.09.22

['nasa 1. Knaccuduxaius XuMHYECKUX pEeaKIuid

3 Knaccudukanus xumuueckux peakiuid. Okucimurensio | 1 08.09.22
— BOCCTAHOBHUTEIBHBIC PEAKIIUU

4 OKHCIHUTENIBHO — BOCCTAHOBUTEIBHBIE PEAKIINHT 1 13.09.22

5 TennoBoi 3PEeKT XUMUIECKUX peaKIuii. IK30- U 1 15.09.22
SHAOTEPMUYECKUE PEAKIIUU

6 CxopocTh XuMHUECKHUX peakiuii. [leppoHavanbpHbIe 1 20.09.22
MIPEJICTABJICHUS O KaTalu3e

7 Bxoasimasi npoMeskKyToYHas arrectauus B popme 1 22.09.22
KOHTPOJIbHOM paboThI

8 | IIpakmuueckaa paboma Ne 1. V13yuenve BIUsSHUSA 1 27.09.22
YCIIOBHUM IPOBEAECHUS XUMUYECKUX PEAKIUU Ha ee
CKOpPOCTb

9 O6patumsble U HeoOpaTuMmble peakuuu. [lonsTue o 1 29.09.22
XUMHYECKOM PaBHOBECHH.

['maBa 2. XUMUYECKHE PEAKIIMU B BOJHBIX PACTBOPAX.

10 | CymHOCTB TIpoliecca dIEKTPOIUTHUECKOH nucconnanun. | 1 04.10.22
Jlucconmarusi KMCIOT, OCHOBAHHE U COJNEH

11 | CunbHble U cnabdbie 31eKTPOIUThl. CTEeTeHb 1 06.10.22
JICCOLIMAIINH.

12 | Peakiuu HFOHHOTO OOMEHA M YCIIOBUS UX IPOTEKAHUS 1 11.10.22

13 | Xumudeckue CBOMCTBa OCHOBHBIX KJIACCOB 1 13.10.22
HEOPraHUYECKUX COCIMHEHUN B CBETE MPEICTABICHUN
TO u OBP

14 | Xumudeckue CBOMCTBA OCHOBHBIX KJIACCOB 1 18.10.22
HEOPraHUYECKUX COCIMHEHUN B CBETE MPEICTABICHUN
T3 u OBP

15 | T'maponus coneit. O600IIEHUE 1O TEMAM « 1 20.10.22

Krnaccudukarus XUMAYECKUX PEaKIuii» u




«BJ'ICKTpOJ'II/ITI/I‘IeCKafI JUCCOIMallHA

16 | Ilpakmuueckas paboma Ne 2. Peuienue 1 25.10.22
AKCIIEPUMEHTATBHBIX 3a/1a4 1o TeMe «CBoHCTBa
KHCJIOT,0CHOBAHMH 1 COJIeH KaK 3JICKTPOIUTOBY
17 | Kontpoasnas padora Nel « Knaccudukarus 1 27.10.22
XUMHUYECKUX peakuii» U “DIeKTpOIUTHYECKAs
MccoLanus’”.
['naBa 3. I"'aymoreHsl
18 | IlonoxeHue raJloreHoB B IEPUOAMYECKON TadmnIe 1 1 08.11.22
CTpPOEHHE UX aTOMOB. CBOMCTBA, OJYYEHHUE U
NPUMEHCHHE TaJIOrCHOB
19 | Xnop. CBolicTBa ¥ MPUMEHEHHE XJI0pa. 1 10.11.22
20 | XimopoBoaopo/: MONyYeHHUE U CBOMCTBA 1 15.11.22
21 | ConsiHasi KHCIIOTA U €€ COJIU 1 17.11.22
22 | IIpakmuueckasn paoboma Ne3. [lonydeHne cosHOM 1 22.11.22.
KHCJIOTHI M U3YYCHHUE €€ CBOWCTB
I'naBa 4. Kucnopon u cepa
23 | [TonoxxeHne KUCIOPOa U CEPhl B IEPHUOTNIECKON 1 24.11.22
CUCTEME XMMHUYECKHUX DJIEMEHTOB , CTPOCHHE UX aTOMOB.
AmioTponusi cepsl
24 | CBoiicTBa U IPUMEHEHHUE CEPBI 1 29.11.22
25 | CepoBopopoa. Cynbbhupl. 1 01.12.22
26 | Oxcup cepsl (IV). Ceprucras kucnora u ee comu. Okenp | 1 06.12.22
cepsl (VI). CepHast KUCJIOTa U €€ COJIH.
27 | IIlpoMe:KyTOUHAsI HTOTOBasl aTTecTanms B popme 1 08.12.22
KOHTPOJIbHOM paboThI
28 | OxucauTenbHbIE CBOWCTBA KOHIIEHTPUPOBAHHOM cepHOit | 1 13.12.22
KHUCTIOTBI
29 | Ilpakmuueckasn paboma Ned. Pymenue 1 15.12.22
HKCIIEPUMEHTATBHBIX 33/1a4 110 TEME
« Kuciopon u cepa»
I'maBa 5. Azot u docdop
30 | [Honmoxxenue azora u pocdopa B MepUOANIECKOI 1 20.12.22
CHCTEME XMMHUYECKUX AJIEMEHTOB , CTPOCHUE HX aTOMOB.
A30T: CBOWCTBA M IPUMEHEHHUE
31 | Ammuak. dusndeckre U XUMUYECKUE CBOMCTBA. 1 22.12.22
[TonydyeHue U TpUMEHEHUE
32 | Ilpakmuueckasn paboma Ne5 [lonyueHne amMuaka u 1 27.12.22
HU3YYEHUE €TI0 CBOWCTB
33 | Conu aMmMOHUS 1 29.12.22
34 | Azortnas kucnora. Ctpoenue Mosiekyibsl. CBoOHCTBa 1 10.01.23
pa30aBJICHHOW W KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI
35 | Comu a30THOM KHCIOTHL. A30THBIC yI00pEHHUSI. 1 12.01.23
36 | Docdop. Amnorponus pocdopa. CoiictBa dochopa 1 17.01.23
37 | Oxcup doctopa (V). DochopHas KUCIOTA U €€ CONH. 1 19.01.23
dochopHbie ynoOpeHus.
['naBa 6. Yriepos u KpeMHHU
38 | IlonoxkeHue yriepoaa U KpEMHUS B IEPHOANICCKOM 1 24.01.23
CHCTEME XMMHUYECKUX DJIEMEHTOB , CTPOCHUE MX aTOMOB.
Annorponus yriepoaa
39 | Xumudeckue CBOWCTBA yriepoaa. AncopOrms. 1 26.01.23
40 | Okcup yrnepona (II) - Yrapaslii ra3 : cBOHCTBa, 1 31.01.23




(U3HOTOTHYECKOE ICHCTBHE

41 | Okcun yraepoaa (IV) - Yrunekucisiii ra3. CBoiicTBa. 1 02.02.23
DU3HONOrHYECKHE IEHCTBUE
42 | YroneHas kucnoTa u ee conu. KpyroBopot yriepona B 1 07.02.23
pUpojIe
43 | Ilpakmuueckasn padboma Ne6 Ilonydyenue okcuaa 1 09.02.23
yraepona (IV) u u3yuenue ero cBoiicts. PacmosHaBaHue
KapOOHATOB.
44 | Kpemuwii u ero coequnerus. Ctekio. [leMeHr. 1 14.02.23
45 | O06o6mienue o Teme « HemeTamishy 1 16.02.23
46 | O0oOwenue o reme “Hemeramsr”’ 1 21.02.23
47 | KonTpoabHasi padota Ne2 1o teme 1 23.02.23
« Hemeranmupi»
I'maBa 7. Merajuisl
48 | TlonoxeHHEe METAJIOB B TICPUOMUYCCKON CHCTEME 1 28.02.23
xumuueckux ayemenToB .. Meneneena.
Merannuueckas cBsizb. DU3MYECKUE CBOMCTBA
MeTauioB. CryiaBbl METAJIOB.
49 | Haxox/eHHe METAJUIOB B IIPUPOJIE M 00IIHe crioco0bl ux | 1 02.03.23
MOJTyYCHUS
50 | XumMudeckue cBOMCTBA METAILIOB. Psii akTHBHOCTH ( 1 07.03.23
AICKTPOXUMHUYCCKUN PsiJl HANPSDKCHHI ) METAJIIIOB
51 | IllenoyHble METAILIBI: HAXOXKICHUE B IPHPOJE, 1 09.03.23
bu3nUecKre ¥ XMMUYCCKHUE CBOWCTBA
52 | Okcuapl ¥ THAPOKCHUIBI MICTIOYHBIX METAILIOB. 1 14.03.23
[TpuMeHeHHE MIETOYHBIX METAIJIOB
53 | Illenoyno3emenbHble MeTawibl. HaxoxaeHue B mpupoze. | 1 16.03.23
Kanpuuii u ero coenuaenus. JKecTKoCcTs BOIBI U
CrocoObl ee YCTpaHeHUs!
54 | Amomunmii. Haxoxnenue B npupone. CoiicTBa 1 21.03.23
ATFOMUHUS
55 | AMGOTEpHOCTh OKCHIA U THIPOKCH /A ATFOMHHHSL. 1 23.03.23
56 | XKeneso . Haxoxaenue B mpupose. CBOMCTBA JKee3a. 1 04.04.23
57 | CoenuHeHHMs Keles3a. 1 06.04.23
58 | Ilpakmuueckas paboma Ne7 Pymenue 1 11.04.23
AKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe « MeTallTbl U UX
COCTMHEHUS
59 | IloaroToBka K KOHTPOJIBHO padboTe 3 1Mo TeMe 1 13.04.23
“Metaybr’.
60 | IToaroroBka K KOHTPOJIBHOI paboTe3 Mo Teme 1 18.04.23
« Merajuib»
61 | KonrpouabHas padora Ne 3 o teme 1 20.04.23
« Metajuib»
I'nasa 8. [lepBoHaYaJIbHBIC TPEJICTABJICHUS] 00 OPraHUYECKHUX BEIECCTBAX.
62 | Opranudeckas xumus. YriaeBoaopozsl. [Ipeaenbubie 1 25.04.23
(HachICHHBIC) YrieBo10poabl. HempenenbHbie
(HeHAaCHILEHHBIE) YTIIEBOI0POIbIL.
63 | IlpousBoanble yriieBoaoponaos. CupTel 1 27.04.23
64 | KapOonoBbie kucioThl. CiaokHbie 3¢upbl. XKupbl. 1 02.05.23
65 | Yruesonsl 1 04.05.23
66 | Amunokucnotsl. benku [Tonumepsl. 1 09.05.23
67 | UtoroBasi NpoMe:KyTOYHAs aTTeCTAUs B opme 1 11.05.23

KOHTPOJIbHON PabOThI




68 | PesepBHbIc qHU 16.05.23
18.05.23
23.05.23
25.05.23
UTOI'O 68

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BROAXETHOE OBLLEOBPA30BATEJ/IbHOE
YUYPEXXAEHUE CPEAHSAA OBLLEOBPA30OBATEJIbHASA LLUKOJIA C. OJIEFECT
UM.BABYH-OOJIA V.A., OtoH Canbakaii bopucoBHa, McnonHsiowmii 0643aHHOCTU
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