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I. MIOACHUTEJIbBHASA 3AIIMCKA

[IporpaMmMa 1o XMMHUK Ha YPOBHE CpeAHEro o0Imero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccutickoit denepammmy,
TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS QeaepaibHOil 00pa30BaTEebHON MPOrpaMMBbl CPETHETO
obmero ooOpazoBanms (POII COQO), mpeacraBieHHBIX B DemepalbHOM TIOCYIapCTBEHHOM
obpazoBatenbHoM ctangapre COO, ¢ yuérom Konuenmuu mpernojnaBaHus yd4eOHOTO MpeaMeTra
«XuMus» B obpa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepannu, peain3yonux OCHOBHbIE
oOpa3oBaTelibHbIE MPOTPAMMbl, U OCHOBHBIX MOJIOKEeHUNH «CTpaTeruu pa3BUTUS BOCIHUTAHUS B
Poccuiickoit ®eneparuu Ha iepuoa 1o 2025 roga» (Pacnopsokenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3pabOTKe MPOrpaMMbl 0 XUMHH, K OIIPEIEIICHUIO 001Iel cTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHUS OOYJAIOIINXCS CPECTBAMH YueOHOTO MpeaMeTa « XUMUSD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHUenTyanbHble mnojoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COIepKaHus, Pe3yabTaTOB 00ydeHHsI U TpeOOBaHU K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

1.2. O0miasi xapakTepUCTHKA IIpeaMeTa

XUMUS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyI0 poJib B COBPEMEHHOMU
[MBUIU3AIIMU, B CO3JaHMHM HOBOM 0a3bpl MaTepualbHOW KynbTyphl. OHa BHOCHUT CBOIl BKJIaj B
(hopMHpOBaHKE PALIMOHAIILHOTO HAYYHOTO MBIIIIEHUS, B CO3IaHUE IIEIOCTHOTO MPEeCTaBIeHUs 00
OKpPYKaIOIlleM MHpE KaK O €IWHCTBE MPUPOJAbI U YEJOBEKa, KOTOpoe (POpMHUpPYETCS B XUMHH Ha
OCHOBE TOHHMMAHHUS BEUIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHUpPA, OCO3HAHUS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIeCTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMOJIEICTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOTheMIIEMON
9acTbI0 MUPOBOM KyJIbTYphI, HEOOXOTUMBIM YCIOBHEM YCIICIITHOTO TPYAA U )KM3HHU KaXJI0TO YJIeHa
obmiectBa. CoBpeMeHHasi XMMHUs KaK HayKa CO3WJaTeNbHas, KaK HayKa BBICOKUX TEXHOJIOTHI
HaIpaBJieHa Ha pelleHre rI00albHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHS YEIOBEUECTBA - CBIPHEBOA,



SHEPreTHYECKOH, MUIIEBOH, SKOJIOTHUECKON 0€30MTaCHOCTH U OXPaHbI 3JI0POBbSL.

B cooTtBercTBMM ¢ OOMIMMHU LEISIMH M NPUHLOUIAMU CpPEAHEro oOmero oOpa3oBaHuUs
conepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YPOBEHb M3YUEHUS) OPUEHTHPOBAHO
MIPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO TOJITOTOBKY OOYYAIOUIUXCS, HEOOXOJAUMYIO UM IS
BBIPAOOTKH MHUPOBO33PEHUYCCKUX OPUCHTHPOB, YCIHEIIHOTO BKJIIOYCHHS B JKU3Hb COIMYMA,
MPOI0JKEHHS 00pa30BaHUsI B PA3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocTaBigonmMu npeaMeTa «XuMus» sBISI0TCs 0a30BbIe KYpChl - «OpraHuyeckas XUuMus»
1 «O01Iast ¥ HeopraHu4ecKasi XUMHS», OCHOBHBIM KOMIIOHEHTOM COJICP KaHHSI KOTOPBIX SBIISIOTCS
OCHOBHI 0a30BOI HAYKH: CHCTEMa 3HAHUU 10 HEOPTaHMUYECKON XUMHHM (C BKIIOYCHHEM 3HAHUU W3
oOrmiell XMMUHN) B OpraHndeckoi XxuMuu. opMupoBaHHEe JAHHOW CUCTEMbI 3HAHUW NTPU U3YYCHUH
npeaMeTa 00ecreunBacT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOOOpa3wsl BEIIECTB HA OCHOBE
0OLIMX MOHSITUN, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB - «Opranudeckas Xumus» u «OO0mas u HeopraHudeckas
XUMUsSD» cPOpMHUpOBaHA B MPOTPaMME MO XUMHUU HAa OCHOBE CHUCTEMHOTO IMOJX0Ja K M3Yy4EHUIO
y4eOHOro Marepuajga W OOYCJIOBJIEHAa HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWUW Ha
OTNPENIETEHHBIX TEOPETHUUECKUX YPOBHSAX. Tak, B Kypce OPraHMYEeCKON XWMHH BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHMSI OPraHUYECKUX COCIMHECHHH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKHUX M DJEKTPOHHBIX TMPEJACTABICHUNH O CTPOCHUM BEIICCTB.
Ceenenns 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH - OT YTIIEBOIOPOIOB JIO CIOXKHBIX
OMOJIOTMUECKH AaKTHUBHBIX COEAMHEHWH. B Kypce opraHnyeckoid XWMHH TOJy4aloT pa3BUTHE
chopMHupOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIero 00pa30BaHUs ITepBOHAYAIbLHBIC TIPSACTABICHHS O
XUMUYECKOH CBS3H, KITACCH(UKAIIMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
WX CTPOCHUS, 0 XUMHUUECKOU PEaKIIHH.

[lox HOBBIM yriom 3peHusi B mpeamere «Xumus» 0a30BOro YpOBHSI paccMaTpUBaeTCs
M3YYCHHBII Ha YypOBHE OCHOBHOTO O0OIIero o0pa3oBaHMsS TEOPETUYECKUH Marepuan u
(bakTosOruuecKue CBEACHUS O BEIIECTBaX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi 1 HeopraHudeckas XUMHsD O0O0ydarolUMCcs MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHUE MEPHUOIUUECKOTO 3aKOHA C 00IETEOPETHUECKUX U METOI0IOTMUECKUX MTO3UIIUH, TITy0xke
MOHATh UCTOPHUYECKOE U3MEHEHHE (DYHKITUI 3TOTO 3aKOHA - OT 0000MIaroniei 10 0ObsICHSIIOMEH 1
MPOTHO3UPYIOLIEH.

Enunast cuctema 3HaHUi 0 BaKHEHIIUX BEIIECTBaX, X COCTaBe, CTPOCHUH, CBOICTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKHX PEaKIMIX, UX CYI[HOCTU U 3aKOHOMEPHOCTSIX MPOTEKaAHUS
gomnonHsieTcss B Kypcax 10 w11  KimaccoB 3iieMEHTaMHM  COJIEPKAHUS, HMEIOIIUMHA
KYJIbTYPOJOTHYECKH M MPUKIAJAHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYTMMH HayKaMmH, pacKpblBaloT €€ poJib B I[03HABATENBHOU U
MPAKTUYECKON JESITeNbHOCTH 4YeNIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpPUYECTBA B OOJACTH TEOPUM U IMPAKTUUYECKUX MPHJIOKEHUNW XMMHH, [MOMOTAIOT BBITYCKHUKY
OpUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh WH(MOPMAIIMIO U MPUMEHSTh €€ IS MOMOJIHEHUS 3HAHUW, pelIeHHs
WHTEJUJIEKTYaJbHBIX M SKCIIEPUMEHTAIBHBIX HCCIEAOBAaTEeIbCKUX 3a/1ady. B 1eroM conepikanue
yueOHOro mpeaMera «XuMUs JaHHOTO YPOBHS M3y4eHHUS OPUEHTHUPOBAHO Ha (GOPMUPOBAHHUE Y
oOyyaronmxcs MHUPOBO33PEHYECKON OCHOBBI IJisi MOHMMaHUs (QuiocoCckux HaeH, Takux Kak:
MaTepHuaaTbHOE €AMHCTBO HEOPraHWYECKOTO M OPraHU4eCKOro MUpa, 0OYCIOBIEHHOCTb CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHEM, ITO3HABAEMOCTh MPUPOJAHBIX SIBICHUH MYTEM SKCIIEPUMEHTA U
pelIeHHus TMPOTUBOPEUUMU MEXAYy HOBBIMU (PakTaMH U TEOPETUUYECKUMH TMPEANOChUIKAMH,
OCO3HAHHE POJM XMMHUU B PEIICHUU IKOJOTHYECKHX MpoOieM, a Takxke MmpodieM cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane pernenus 3a1a4 BOCIHUTAHUS, PAa3BUTHS U COI[MATHM3AINH 00YJaIOIIUXCSI IIPUHSATHIC
MporpaMMoON MO XUMHUU MOAXOAbl K OIPEACNICHUIO COJIEp)KaHUS M TMOCTPOCHHUS NpeIMeTa
MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCAIBHBIX YUYEOHBIX JAEHCTBUN, HMMEIOIUX 0a30Boe



3HAYCHHME JUIS PA3IUYHBIX BUOB JACATCIBHOCTH: PEIICHHS MPOOJIeM, IIOUCKa, aHau3a U 00pad0TKH
nHpopManuK, HEOOXOJAUMBIX Ui MPHOOPETEHUS OIbITA MPAKTHYECKOW M HCCIIEeI0BATEIBCKON
JCATEIBHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TIO3HAHUU XMMHUHU.

B mpakTuke npenoaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl, TaK U
Ha YPOBHE CpeIHero o0Iiiero ooOpa3oBaHusl, IIPH ONPEICICHUN COACPIKATCILHON XapaKTCPUCTHKU
Iene W3YYeHHs TMpeJMeTa HalpaBlICHHEM IEePBOCTCIICHHON 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss  GopMHUpOBaHHE OCHOB XHMMHYECKOM HAyKH Kak O00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMUS, TPAKTHICCKOMN JACSITEILHOCTH YeJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOIUYECKOW TOUYKH 3PEHHUS TaKOW IMOAXOJ K ONPEICIICHUIO IeNeH H3ydeHHS
mpeIMeTa SBJISCTCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IEISIMH W3Yy4eHUs TpeaMmera «XuMus» Ha
6a3oBoM ypoBHe (10 -11 kJ1.) siBISIFOTCS:

dbopMHpOBaHHE CHCTEMBbl XHMHYECKHX 3HAHUM KaK BaXHEWIIEH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHONW KApTUHBI MHpA, B OCHOBE KOTOPOW JIEKAT KITFOUEBBIC TTOHSTHS,
(hyHIaMEHTANbHBIE 3aKOHBI U TCOPUU XHMHMH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W TMOHMMAaHHE
CYIITHOCTH JOCTYITHBIX 000OIICHNI MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

(hopMHpOBaHKE W pa3BHTHE MPEACTABICHUN O HAyYHBIX METOJAX IO3HAHUS BEIIECTB U
XUMUYECKUX PEakIHi, HCOOXOMMMBIX JUIS MPHOOPETEHHS YMEHUN OPHUEHTHPOBATHCS B MHpPE
BEIIECTB U XUMHUYECKUX SIBJICHHUIA, MMEIONTUX MECTO B TIPUPOJIE, B MIPAKTUIESCKON U TTOBCEIHEBHOM
JKU3HU;

pa3BHUTHE YMEHUH U CIIOCOOOB JISATSIIEHOCTH, CBA3aHHBIX ¢ HAOIIOJCHHEM U 00bSICHCHUEM
XUMHYECKOTO SKCIIEpUMEHTA, COOTFOICHUEM MPaBU O€30ITaCHOTO OOpaIIeHHS C BEIIECTBAMH.

Hapsiny ¢ atum, copepxaTtenbHas XapakTEpUCTHKA IeJIeH W 3a7a4 U3Y4YCHHS MpeaMera B
MporpaMMe 1Mo XMMHUHU YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUHU C HOBBIMHU NPUOPHUTETAMH B
cucteMe cpemnero oodmiero oopazoBanus. CeroHs B MpENogaBaHUU XUMHU B OOJIBIIIEH CTETICHU
OTHaETCS MPEANOYTCHUE MPAKTUUECKOW KOMIIOHEHTE COJIEpP)KaHUsI OOY4YEeHHS, OPUEHTHPOBAHHON
Ha TOJTrOTOBKY BBIMTYCKHHKA OOIE00pa30BaTEIbHOM OpTraHM3alliy, BIAJCIONIETO HE HAaOOpPOM
3HaHUH, a (YHKIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSMH aKTHBHOTO
MOJTYyYCHUS 3HAHUH ¥ MPUMEHEHHS MX B PEAIbHOM KU3HU JJIs PEIICHUS TPAKTHYCCKUX 3a/1a4.

B cBsa3u ¢ STUM mOpH U3YYCHHH TpeaMeTa «XUMHsS» JIOMHHHPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKKE 1SN U 3a/1a49H, KaK:

azanTamys oOyJarmuXxcs K YCIOBUSAM TUHAMUYHO Pa3BUBAIOIICTOCS MUpPa, GopMUpoBaHUE
WHTEJUICKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHHIO, COTPYIHHUYECTRBY,
CaMOCTOSITCIPHOMY TPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHCHHEM;

dbopmupoBaHre y OOYyYAIOIIMXCSA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIIUN),
MMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JIJIS Pa3JIMYHBbIX BUJIOB JEATEILHOCTH: PEUICHUs MpoOieM,
IOKMCKA, aHajau3a u o00paboTKM HH(POPMAIUH, HEOOXOOUMBIX JJIi HIPHOOPETCHHUS OIbITA
JESATEIBHOCTH, KOTOpas 3aHMMaeT Ba)XKHOEC MECTO B IMO3HAHWHM XHUMHH, a TAKKE JJII OLICHKH C
MTO3HIINHI YKOJIOTHYECKOW O€301TaCHOCTH XapaKTepa BIMSHUS BEIISCTB U XUMUYECKUX ITPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUYECKHX CITOCOOHOCTEH
oOydaronuxcs: CHOCOOHOCTH CaMOCTOATEIbHO NpUOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C >KM3HCHHBIMU TOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC MH(MOPMAIIMOHHbBIS
TEXHOJIOTHH ISl IOMCKA U aHalmu3a y4eOHOM M HAyYHO-TIOMYJISIpHONH MHGOPMAIUH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHKE U pa3BUTHE y 0OYUYAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBhIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPHUMEHTA;



BOCIIMTAHKE Y OOyUJaIOIKUXCs YOSIKIEHHOCTH B TYMAaHUCTHYCCKON HAIIPABJICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PELICHWH TJI00aJIBHBIX MPOOJIeM palMOHAIBLHOTO MPUPOJIONOIH30BAHNUS,
IIOIIOJIHCHMST SHEPIeTHYECCKUX PECYpCOB M COXPAHCHHS MPHPOIHOIO PaBHOBECHS, OCO3HAHUS
HE0O0X0IMMOCTH OEPEKHOTO OTHOIICHHSI K MIPUPOJIC M CBOEMY 3/I0POBBIO, a TaKkKe MPUOOPETCHUS
OIIbITa HMCIIOJIb30BAHUA IIOJTYYCHHBIX 3HAHUU Il IPUHATUA T'PaMOTHBIX pemeHHﬁ B CUTyalUiIX,
CBSI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B ydebHOM maHe cpemHero oOmero oOpa3oBaHUs MpeaMeT «XUMUs» 0a30BOT0 YpOBHS
BXOOUT B COCTaB HpeIIMCTHOfI 06HaCTI/I <<ECTCCTB€HHO-HayLIHI>I€ MpEeaAMCETBID).

1.3. MecTo npeaMera B y4eOHOM IJIaHe

OOmiee 4ymciao 4acoB, OTBEAEHHBIX ISl M3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero oOpasoBanusi, coctaBisier 136 yacos: B 10 kimacce - 68 yacoB (2 yaca B Heneno), B 11
KJ1acce - 68 gyacoB (2 yaca B HEJIETI0).

Il. COAEP’)KAHUE OBYYEHUSA

11 kiace

[ToBTOpEHUE

Tema 1. Baxxaeiimme XuMH4ecKre TOHATHS U 3aKOHBI

Atom. XumMuueckuid sneMeHT. M3otonsl. [TpocThie U CllokKHBIE BElIECTBA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MIPEBPAIIEHUS SHEPTUU TTPU XUMUYECKHX
peaKkuusX, 3aKOH MOCTOSTHCTBA COCTaBa. BemecTsa MONIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
ATOMHBIE OpOHTaNH, S-, P-, d-, f-35rekTpoHBl. OCOOEHHOCTH pa3MeEIIEeHHUs SJIEKTPOHOB 110
opOuTaIsIM B aTOMaxX MaJIbIX U OOJIBIINX MEPUOJOB. DHEPTETUUECKUE YPOBHH, MMOTypOBHU. CBS3b
MEPUOIMYECKOT0 3aKOHA U IEPUOINYECKON CUCTEMbI XUMUUYECKUX JIEMEHTOB C TEOPUEU CTPOEHUS
aToMoB. KOpOTKHii U TTMHHBIM BapUaHTHI TaOJIUIIBI XUMHYECKHX 1eMeHTOB. [lookeHue B
MEePUOIMYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB BOJIOPO/1a, TJAHTAHOUIOB, AKTUHOUJIOB U
HWCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTH M BaJ€HTHBIE BO3MOXHOCTH aToMOB. [leproinueckoe n3MeHEeHHE BaJICHTHOCTH U
pa3MepoB aTOMOB.

Pacuernnie 3agaun. BeruncieHue Macchbl, 00beMa WK KOJIMYECTBA BEIISCTBA IT0 N3BECTHOM Macce,
00bEeMy WJIM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYMHBIIHUX B PEAKIIHIO WM TOJYYUBIIUXCS B
pe3yJbTaTe peaklny BEIeCTB

Tema 2. CTpoeHue BelecTBa

XuMu4deckas CBsi3b. BHbl 1 MeXaHU3MbI 00pa30BaHUsI XUMUYECKOW CBsI3U. loHHAs CBS3b.
Katuons! u anuonsl. KoBasieHTHas HenoJisipHasi cB3b. KoBajieHTHas nojisipHasi CBS3b.
DIIeKTpOOTpUIIaTEILHOCTh. CTeneHb OKucaeHus. Metanueckas cBsi3b. BogopoiHas CBsI3b.
[IpocTpaHncTBEHHOE CTPOEHUE MOJIEKYJ HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.

TuIbl KPUCTALTNYECKUX PEIISTOK U CBOMCTBA BelecTB. [I[puunHbl MHOr0OOpa3us BEIIECTB:
HU30MEpHs, TOMOJIOTHUS, AJTIOTPOIHS, U30TOTIHSL.

JHucnepcubie cuctembl. MictuHHbBIE pacTBOpPBL. CIOCOOBI BRIpaKEHUST KOHIIEHTPAIIUU PACTBOPOB:
MaccoBasi 10J1s1 paCTBOPEHHOTO BELIECTBA, MOJIsIpHAsl KOHLIEHTpauus. KojonaHbeie pacTBOpPHI.
307u, Teiu.

JlemoHcTpamu. Moaenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAINTMYECKUX KPUCTATUTNYECKUX
pemerok. Dddext Tungans. Moaenu MOIEKyI H30MEPOB, TOMOJIOTOB.

Pacuernble 3anaun. Beruncienne maccol (KOJIMUECTBA BEUIECTBA, 00heMa) MPOAYKTa PEAKIINH, €CIIN
JUISL €r0 TOJIyYEHUS ITaH pacTBOP C ONPEIEIEHHOW MAaCCOBOM J0JIEW UCXOIHOTO BELIECTBA.

Tema 3. Xumuueckue peakuu

Knaccudukarus XuMUYECKUX pEakiuii B HEOPraHWYECKOW 1 OpraHMYeCKON XUMUH.



CKOpPOCTh peakiyu, ee 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB. 3aKOH JECHCTBYIOIHUX MacC.
OHeprus aktuBauuu. Karanus u katanuzaropsl. OOpaTUMOCTb peaklinii. XUMUUYECKOE PaBHOBECHE.
CMmenieHne paBHOBECHS O IeHcTBUEM pa3nudHbIX (haktopoB. [Ipunammm Jle [llarense.
[Tpon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

Ipakmuueckasn paboma Ne 1 Bruanue paznuunvlx oaxmopos Ha cKopocmb XUMUYECKOU peaKyuu.
PacTtBOpBI.

OnexTponauTHueckas qucconuanus. CuibHbIe U c1a0ble eKTponuThl. KUCIOTHO-OCHOBHBIE
B3auMO/IelicTBUS B pacTBOopax. Cpeia BOJHBIX pacTBOPOB: KUCasl, HEUTpasbHas, IIEJI0YHAas.
HNonnoe npousseaenue Boabl. Bogopoansiit nokasarens (pH) pactsopa.

I'maponu3 opraHn4ecKux U HEOPraHMIECKUX COCIUHEHUN.

Jlemoncmpayuu. 3aBUCUMOCTh CKOPOCTH PEaKLIMU OT KOHLIEHTPAIMK U TeMiiepaTypsbl. Pasnoxenue
MepOKCHJIa BOJIOPOJA B IPUCYTCTBUH KaTanuzatopa. OnpeieneHue cpeibl pacTBOpa ¢ MOMOILBIO
YHUBEPCAJIBLHOTO UHIMKATOPA.

JlabopaTtopusie onbIThl. [IpoBeneHNE peakiuii FOHHOTO OOMEHA ISl XapaKTEPUCTUKUA CBOMCTB
AIIEKTPOJIUTOB.

Pacuernbie 3a1aun. Beruncnenue Maccol (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIUuH, €CIIn
M3BECTHA Macca UCXOIHOTO BEIIECTBA, COJEPIKAIIEro ONMPEIEICHHYIO 010 IpUMecei.
Kontponbras padota Nel mo remam:1-4

DNEeKTpOXUMHUYECKHEe peakiuu (2 yaca )

XUMHYECKHE UCTOYHUKH TOKa. Ps1 cTaHIapTHBIX 3JEKTPOIHBIX MoTeHIuanoB. [lonarue o
KOppo3uu MeTaiyioB. CriocoObl 3aIIUTHI OT KOPPO3UH. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB.

Tema 4. Metaiubl

[TonosxeHne METaIOB B IEPHOIUIECKON CHCTEME XUMUUYECKHUX IeMeHToB. O01mue cBorcTBa
METAJUIOB. DJIEKTPOXUMUYECKUM Pl HApsDKEHUH MeTaiuioB. O01me crmocoObl OJTydeHUs
METaJUUIOB. DJIEKTPOJIU3 PACTBOPOB M paciiaBoB. [loHsTie 0 Koppo3uu metamioB. CriocoOb
3aIIHUTHI OT KOPPO3UHU.

O0630p MeTAIIOB INIaBHBIX MOATPYHH (A-TPYII) NEPHUOINIECKON CUCTEMBI XUMUYECKUX
3JIEMEHTOB.

O0630p MeTaioB raaBHbIX noArpynn (b-rpymnm) neproauyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB
(Menpb, HUHK, TUTAH, XPOM, KeJe30, HUKEJb, IIaTHHA).

CruiaBbl METaJLIOB.

OKcuzpl ¥ THAPOKCHIBI METAJIIIOB.

Jemoncmpayuu. O3HakoMIieHHe ¢ 00pa3liaMu METAJUIOB U UX coenHeHuil. B3aumoneiictBue
LIEJIOYHBIX U IIEJI0YHO3EMEIBHBIX METAIUIOB € BOJOW. B3anMozeiicTBre Meiu ¢ KUCIOPOAOM U
cepoit. DnekTponu3 pactBopa xiopuaa meau (1I). OnbITel O KOPPO3UH METAIJIOB U 3alllUTE OT Hee.
JlaGoparopHble onbIThl. B3aumMonelicTBHE IIMHKA U KeJe3a ¢ pacTBOPaMH KHCIIOT U HIEIOYeH.
3HAaKOMCTBO C 00pa3liaMyu METaNIOB U UX pyJamMu (paboTa ¢ KOJIJICKIUSIMHU).

Pacuetnble 3agaun. PacueTsl N0 XUMHUYECKUM YPaBHEHHUSIM, CBSI3aHHBIE C MACCOBOM J10JI€H BBIXO1a
MPOAYKTA PEaKLUH OT TEOPETUUECKH BO3MOXKHOIO.

Ipaxmuueckas paboma Ne2. «Pewenue sxcnepumenmanvusix 3a0au no meme "Memannot"»
Tema 5. Hemerasisl

0O0630p cBoiicTB HeMeTamoB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUITUYHBIX
HeMeTaJ10B. OKCHJIbI HEMETAJUIOB M KMCIIOPOIOCOAEp KAINe KUCIOThL. BogopoiHble coequHEHNS
HEMETAJJIOB.

HemoHctparmu. O0pa3ubl HemeTamuioB. O0pasiibl OKCHIOB HEMETAIUIOB M KMCIOPOACOAEPKAIINX
kucnot. ['openue cepsl, pocdopa, xKene3za, Maruus B KUCIOPOJIE.

JIaGopaTopHbIe OMBITHI. 3HAKOMCTBO ¢ 0Opa3[aMi HEMETAJIOB ¥ UX MPUPOTHBIMU COECTMHEHUSIMU
(paborta c xosmekiusamMu). Paco3naBanue XJ10puaoB, CyiIb(aToB, KApOOHATOB.

KonTtponsHas padora Ne2 o teme: " Metaisl Hemeramisr".

[IpakTuyeckas pabora Ne3 Pemienue skcriepuMeHTalIbHBIX 3a/1a4 110 TeMe "Hemertasisr"



Tema 6. I'eneTnueckas cBsi3b HEOPraHUYECKUX U OPTaHUYECKUX BelecTB. [IpakTukym.
[Tpaktuyeckue paboter NeNe 3-6

Tema 7. Xumus 1 )KU3Hb

XuMus B IPOMBINUIEHHOCTH. [IpUHIINAIIBI XUMUYECKOTO IPOU3BOJICTBA.
XHAMMKO-TEXHOJIOTMYECKN TPUHIHUIIBI IIPOMBIIIJIEHHOTO NIOJIY4€HHUs METauoB, [Ipon3BoacTBO
YyryHa.

[IponsBoacTBO cTanu.

XuMmus B ObITy. XUMUYECKasi IPOMBIIUIEHHOCTb U OKPY’Karolas cpesa.

3aKiroueHue.

I1l. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU
HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU S

JIMYHOCTHBIE PE3VYJIbTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3ylbTaTaM OCBOEHHS OOydaroUUMUCS
MporpamMM cpeaHero oomero oopa3zoBaHus (JTMYHOCTHBIM, METANPEIMETHBIM H IPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
MpOTpaMM CPEIHETO 00IIero 00pa3oBaHus SBISAETCS CUCTEMHO-/IEATETLHOCTHBINA MOAXOI.

B cooTBercTBUM € CHCTEMHO-IEATETHHOCTHBIM TMOAXOJAOM B CTPYKTYpPE JHWYHOCTHBIX
pe3ynbTaTOB OCBOCHUS IIPEIMETa « XMMHUS» HA YPOBHE CPEHETO 00IIero 00pa30BaHUs BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHWE OOYYAIONIUMHUCS POCCHUUCKOM TpakKAaHCKOW HISHTHYHOCTH - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICTICHHUIO;

HaJU4Yre MOTUBAIIUU K OOYUICHHIO;

[eJICHANIPABJICHHOE PA3BUTHE BHYTPCHHHX YOEKJICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEH U UCTOPUUYSCKUX TPAIUINI 0a30BOM HAYKHU XUMHH;

TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESITEIIBHOCTH
IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, MPHUCYIIUMHU IEJOCTHOM CHCTEME XHUMHYECKOTO
0o0paszoBaHUs;

HaJU4he TPaBOCO3HAHUS SKOJOTHUYECKOW KYJIbTYpbl W CIIOCOOHOCTH CTaBUTh IEIH W
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yIbTaThl OCBOCHUS MPEAMETA « XUMHS» JOCTUTAOTCS B €IMHCTBE YUeOHOU
Y BOCIHTATEJILHON JEATEIBHOCTH B COOTBETCTBHH C T'YMaHHCTHUYECKHMH, COIMOKYJIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSAMH W HJ€alaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa,
MPUHATBIMH B OOIIECTBE HOPMAaMH M TPaBWJIAMU IOBEJEHUS, CIOCOOCTBYIONIUMH IpPOIECcam
CaMOIIO3HAHHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH 00YUYaOIIUXCSI.

JIMYHOCTHBIC PE3YNIbTaThl OCBOCHMS MpPEAMETa «XHUMHI» OTPaXKaroT CPOPMHUPOBAHHOCTH
OTIbITa TIO3HABATENLHOM U MPAKTUYECKOM IEATEIBHOCTH 00YJArOIIUXCS TI0 pealn3aliy MPUHITHIX
B 00IIIECTBE IIEHHOCTEH, B TOM YHUCJIC B YaCTHU:

1) TpaXXIaHCKOI'O0 BOCIIMTAHUA .

OCO3HaHUusA O6y‘IaIOH_II/IMI/IC}I CBOUX KOHCTUTYHHOHHBIX IIpaB U 06ﬂ3aHHOCTeI\/’I, YBAXKCHUA K
3aKOHY U IIPAaBOIIOPAJAKY;

OpeACTaBJICHUA O COLNUAJIBHBIX HOPpMax U IpaBUIaX MEKINYHOCTHBIX OTHOIIICHUA B
KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIIbHOCTU IIPU CO3JaHUH y‘Ie6HBIX IIPOCKTOB,
peUICHUH y‘Ie6HBIX 1 NNO3HABATCJIBHBIX 3a1a4, BBIIIOJITHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH U MMPpUHUMATb MOTUBBI, HAMCPCHUS, JIOTUKY U apTYMCHTBI APYTUX
IIpH aHAJIN3C pa3JINYHBIX BUJOB yqeGHoﬁ ACATCIBHOCTH,



2) DaTPUOTHYECKOTO BOCIHTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEYECTBEHHON XUMHUU;

YBaXXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U TPAKTUYECKOTO TPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JIOCTIKEHUS HAYKU €CTh PE3YJIbTaT [UTUTEIHHBIX HAOIIOICHUH, KPOTIOTIIMBBIX
SKCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

HHTEpECA W TO3HABATEJIbHBIX MOTHBOB B TMOJYYCHUM M IOCICAYIOUIEM aHalu3e
WH(OPMALIUN O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHON XHMHH,
3) JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS: HDABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO
MOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CHTYAIlHH, CBSI3aHHBIC ¢ XUMUYCCKIUMHU SBJICHUSMU, U TPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPATTbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

FOTOBHOCTH OIIEHMBAaTh CBOE MOBEJAEHUWE M TMOCTYIKM CBOMX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUNA 3THX MOCTYIKOB;

4) (bopMHpOBaHHS KYIBTYPHI 310POBBS:

MMOHMMAaHMs IIEHHOCTEH 3/I0pOBOTO W 0Oe30macHoro oOpas3a JKH3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3I0POBBIO;

coOoIeHnsT TIpaBuil 0€30MacHOTO OOpaIIeHus C BEIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYJIOBOM JICATEIHLHOCTH,

MOHUMAHMS IIEHHOCTH TIPaBUJ WHIUBUAYATLHOTO ¥ KOJUIEKTUBHOTO 0€301acHOTo
MMOBEJICHUS B CHUTYAI[UAX, YIPOKAIOIIHNX 3I0POBBIO M JKH3HU JIIO/ICH;

OCO3HAHUS TIOCJCICTBUNM ¥ HENPHITHS BPEIHBIX TNPUBBIYCK (YIIOTPEOICHHS ATKOTOJIS,
HapKOTHUKOB, KYpeHHs);

5) TpymoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCJICIOBATEIBCKOW  JICATCIIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOEC YyYacTHE B PENICHHH MPAKTHYCCKUX 3aJa4 CONUATbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYCCKOMY H3Y4YeHHUIO MPOGECCHi pa3jMYHOrO0 poja, B TOM YHCIEC Ha
OCHOBE IIPHUMEHEHUS IPEIMETHBIX 3HAHUH 10 XUMUH;

YBOKCHHUS K TPYY, JIFOASIM TPYyJa U pe3yJIbTaTaM TPYIOBOH JIEATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HHIMBHIyaIbHOW TPACKTOPUH 00pa3oBaHus, OyaylIel mpodeccuu u
peayn3anyy COOCTBEHHBIX KU3HECHHBIX ITAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XHMHH, HHTEPECOB U MOTpeOHOCTEl 00IIeCTBa;

6) >KOoMOrMUECKOro BOCITHTAHHMS:

AKOJIOTHYECKU 11eTIeCO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHHUS TJI00ATBHOTO XapakTepa 9KOJOTHYECKHX MPOOJeM, BIHUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MIPUPOJHONU U COLMATBHOM Cpebl;

OCO3HAHHUS HEOOXOJMMOCTH HCHOJIb30BaHUS AOCTHXKEHUM XUMHUH IJI PEIICHHUs] BOIIPOCOB
palMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOI'O HENPUATUS ACHUCTBUM, NPUHOCAIIUX BPEL OKPYXKAIOLIEH INPUPOJHON Cpene,
YMEHHsSI TPOTHO3MPOBATh HEOIArOMpPUATHBIE IKOJOTHYECKHE TMOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HAJIMYUSL PA3BUTOTO HKOJIOTUYECKOTO MBIIUIEHUS, JKOJOTHMYECKOM KYJIbTYpBI, OIBITA
JEATEIIbHOCTH  DKOJIOTMYECKOM  HAIPAaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBAaTbCA HMH B
MO3HABATEIHbHON, KOMMYHHKATUBHOM M COIIMANLHON MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) OCHHOCTHU HAYYHOI'O IO3HAHUA:
C(bOpMI/IpOBaHHOCTI/I MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPEMCHHOMY  YpPOBHIO



Pa3BUTHUS HAYKU U OOILIECTBEHHOU MPAKTUKU;

MOHUMAHMS ClIenu(PUKN XUMUU KaK HAyKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
pPalMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUHN IEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKalolem
MHPE KaK O EUHCTBE IMPUPOIbI U YETOBEKA, B TO3HAHUY IIPUPOIHBIX 3aKOHOMEPHOCTEN U PELLIEHUN
po0IeM COXpaHCHHSI IIPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAYUMOCTH XHMHH JUIsl COBPEMEHHOW LMBHJIM3AIUU: B €€
T'YMAHUCTUYECKON HANpPaBJICHHOCTH W BAXXHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOMUYMBOIO PA3BUTHSI YEJIOBEUECTBA - CHIPHEBOM,
SHEPreTHYCCKOM, IUIIEBOM U SKOJOTHYECKOM 0€30IMaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCIICUCHUN
YCIIOBUH YCIIEITHOTO TPY/AA U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KAXKJOTO WieHa O0IeCTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: MMOHUMAaHUSI CYIITHOCTH METOJIOB ITO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJy4aeMble 3HAHUS IS
aHajM3a M 00BSICHEHHS SIBJICHUM OKPYKAIOIIET0 MUPA U IPOUCXOIAIINX B HEM U3MEHEHUN, YMECHUS
nenaTh 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX C IEJIBIO
MOJIy4E€HHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENFHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JIJISl pEIIEHUs TTPOOIeM B
peaNbHbBIX KU3HEHHBIX CUTYAIUX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPLIBHOMY OO0pa30BaHWIO W €aMOOOpa3oBaHHUIO, K
AKTUBHOMY TIIOJIyYCHUIO HOBBIX 3HAHUW 1O XUMHU B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOCHHOCTSAM TPy/a B Pa3IUYHBIX chepax mpodhecCHoHaTbHOM eATeTbHOCTH.
METAIIPEIMETHBIE PE3VJIbTATHI

MeranpeaMeTHbIE pPE3yJabTaThl OCBOCHUS Y4YeOHOro TmpeameTa «XUMHUS» Ha YypOBHE
cpemHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC JJIs1 (POPMHUPOBAHUS MHPOBO33PECHHS OOYJAIOIMIMXCS MEXIUCIUTIINHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIC TOHITHS, OTPAXKAIOIINE I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPa U
cnenuuKy METOIOB MO3HAHUS, UCIOJB3YeMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIeCTBO,
SHEPTHs, SIBJICHHUE, MPOIECC, CHCTeMa, HAay4HbIH (DaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, DIKCIIEPUMEHT U JPYTHeE);

YHHUBEpCAIbHBIC yaeOHbBIC JICUCTBUS (Tmo3HaBaTENbHBIC, KOMMYHHUKATHUBHEIE,
peryasTUBHBIC), 0OecieunBaroniue GopMupoBaHrue GyHKIIMOHATLHON IPAMOTHOCTH M COITHATBHOM
KOMITIETCHITUN 00YyJarOIIUXCS;

CIIOCOOHOCTh ~ OOYyYalolmIUXCS  HCIOJB30BaTh  OCBOEHHBIE  MEXIUCIUILIMHAPHBIC,
MHPOBO33PCHUECKHE 3HAHWUA W YHUBEpCaJbHbIC Y4YeOHbIC JACHCTBHUS B TI03HABAaTEIBLHOW W
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4E€OHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBnaseHue yHUBEPCAIbHBIMU YU€OHBIMH ITO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6a3oBble nOrHYECcKUE ACHCTBHSA:

CaMOCTOSITENIBHO  (OPMYJIMPOBATh U aAKTYyaJU3UpOBaTh MpPoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNnsaTh UENH JEATEeIbHOCTH, 3aJaBas HapaMmMeTpbl M KPUTEPUM HUX JIOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTaThl AEATEIBHOCTH C MOCTaBJIECHHBIMHU IEISIMU;

WCIIOJb30BATh NPU OCBOCHUM 3HAHUKW NPHUEMBI JIOTMYECKOTO MBIIUICHUS - BBLACIATH
XapaKTepHbICe TPU3HAKKM TOHATHA W YCTaHaBIMBaTh WX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHITHS I 00BSACHEHUS OTJENbHBIX (DAKTOB U SBJICHHI;

BBIOMpaTh OCHOBAHMS M KPUTEPHUHU JUTS KJIaCCU(UKAIIMU BEIIECTB U XMMHUYECKHUX PEAKITUIL;
yCTaHABIUBATh IPUUUHHO-CJICICTBEHHBIEC CBSI3U MEXKY U3Y4aeMbIMU SBICHUSIMU;, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIAYKTUBHBIE, IeyKTUBHbBIC, TI0 aHAJIOTHH ), BBISBIISATH



3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYIUPOBATH BHIBOIbI U
3aKII0YCHUS;

IIPUMEHSATH B IIPOLIECCE NO3HAHMSI, UCIOJIb3YEMbIE B XMMHUHU CHUMBOJIMYECKHUE (3HAKOBBIE)
MO/JIeNH, PEOOPa30BBIBATH MOJCIBHBIC MPEICTABICHHS - XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XuMudeckas (Gopmyna, ypaBHEHHE XHMHYECKOW pEaKIuH - TPd PEUICHHH y4eOHBIX
ITI03HABATENBHBIX U IPAKTUYECKUX 3a]1a4, IPUMEHATh HA3BAHHBIE MOJICIIbHBIE IIPEICTABICHUS JIs
BBISIBJIICHHS XapaKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BEIECTB U XMMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEIOBATENBCKIE NSHCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUICCKUX PEAKIIHIA,
(hopMyITUpOBaTh LETHN U 33/1a4¥ HCCIICIOBAHUS, CIIOIb30BaTh MOCTABJICHHBIC U CAMOCTOSTEIIHHO
c(hOopMyITUPOBAHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI 111 (HOPMHUPOBAHHUS
TUTIOTE3bI TI0 TPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKJICHUH;

BIIQJICTh HABBIKAMH CaMOCTOSTEIIBHOTO IUTAHUPOBAHUS M TPOBEACHUS YYCHUICCKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOIIOaTh 3a XOJOM Tpoliecca, CaMOCTOSITEIHHO
MMPOTHO3UPOBATh €r0 pe3yiabTar, (OPMYyIUpPOBaTh OOOOIIEHUS ¥ BBIBOJALI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJHTATOB HCCIICIOBAHMUS, COCTABISTH 0OOCHOBAHHBINH OTYET O TPOJICTaHHON
pabore;

MpUOOpeTaTh ONBIT YYEHUYECKOW MCCIEeI0BATENbCKOM M TMPOEKTHOW J1eATENbHOCTH,
MPOSIBIIATE CIIOCOOHOCTHP W TOTOBHOCTH K CaMOCTOSTEIIBHOMY TIOMCKY METOJIOB pEIICHUs
MPAKTUYECKUX 3334, IPUMEHECHUIO Pa3IMYHBIX METOIOB ITO3HAHUSI.

3) pabota ¢ undopMarueit:

OPHUEHTHUPOBATHCSA B PA3IMYHBIX HWCTOYHHMKAX WHOOpManuu (HAy4dHO -IOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJepXKaHHs, CIpPaBOYHbIE TocoOMs, pecypcsl HHTepHeTa),
aHAJIM3UPOBATh HHPOPMAIIUIO PA3IMYHBIX BUJIOB U (JOPM MPECTABICHUS, KDUTHUECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

(dbopMynupoBaTh 3ampochl W TMPUMEHSATh pa3jIMyHble METOJbl NpPHU TOUCKE M OoTOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT MCHOJIB30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMYy IMpeicTaBlieHuss HHGOPMaLUU (CXEMBbl,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BAaTh HAyYHbI SA3BIK B KayecTBE CpeACTBAa MpU paboTe € XUMHYECKOU
nHpopMaLren: TPUMEHATh MEXIpeAMETHbIE ((pU3nuecKkre u MaTeMaTUYeCKNe) 3HaKU U CUMBOJIBL,
hopmyibl, a00peBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CHMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOil TEMbI B XOJIe JHAOra U/MIU JAUCKYCCHH,
BBICKa3bIBaTh UJEeH, (GOPMYIUPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO  BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C TMpEe3CHTalMel Pe3yabTaTOB MO3HABATEIbHOW JESATENbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBINOJHEHUH XUMHUYECKOTO
OKCMEPUMEHTa, MPAKTHYeCKOW paboThl MO WCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO TpoekTa U (HOPMYTHUPOBATH BBIBOABI IO pE3ylbTaTaM MPOBEIEHHBIX
UCCIIeIOBAHUH MyTEM COTIIACOBAHMSI MO3UIIUHN B X0/1€ 00CYKIEHUS M1 0OMEHa MHEHUSMU.

OBnaseHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMHU:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYILIECTBISATH CBOIO TMO3HABATENBHYIO JAEATEIHHOCTD,
ompenenss e€ LeNH W 3a7add, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
mpeaaraeMblii aqropuT™M JEHCTBUN MPHU BHINOJHEHHH YYEOHBIX U MCCIEIOBATENbCKUX 3aj1ad,
BBIOMpaTh Hambosee d((HEeKTUBHBINA COCOO MX PElIeHUs ¢ YYETOM IMOTyUYeHHUsT HOBBIX 3HAHUN O



BEILIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JESTEIHbHOCTA Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKHU.
HNPEAMETHBIE PE3YJIbTATDBI
11 KJIACC

[IpenMeTHBIC pe3ysIbTaThl OCBOSHUS Kypca «O0mmas u HeopraHHIecKas XUMHUS OTPaXKaroT:
c(OPMHUPOBAHHOCTh MPEACTABICHUI: O XWMHYECKOW COCTABISIONICH €CTECTBEHHO -HAyYHOU
KapTUHBI MUpPA, POJU XMMHUU B MO3HAHUU SIBJICHUU MPUPOJIbI, B (DOPMUPOBAHHHN MBIIIJICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOM il pPEIICHUs
MPAKTUYECKUX 3a7a4 U HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U
MIPUPOIHOMN CpeEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarouiue
MOHATHS (XUMHUECKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJIGHTHOCTD, 3JIEKTPOOTPUIIATETLHOCTh, CTETIEHb OKUCIICHUS,
XUMUYECKasi CBs3b (KOBaJEHTHAs, WMOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KpHUCTAJIHMYecKas
pemérka, TUOBI  XUMHUYECKUX  pEaKIui, pacTBOp,  OJIEKTPOJHUTHI,  HEDJIEKTPOJHMTHI,
AIEKTPOJIUTAYECKAST JUCCOLMAINS, OKHUCIHUTENb, BOCCTAHOBUTENh, CKOPOCTh XHMHUYECKOU
peaKIfy, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHUSI DJIEKTPOTUTHIECKOMN TUCCOIHAITIH,
nepuoandeckuil 3akoH /1. 1. MeneneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TIPEBPAICHUS PHEPTUU MPU XUMHUUECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMUH, MHPOBO33PEHUYECKHE 3HAHWA, JeKallue B OCHOBE TOHUMAHHUS TPHUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SIBIICHUM, (PAKTOJIOTHYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe,
MOJTYyYeHUH W OE€30MacCHOM HCIOJIb30BAaHUN BAKHEHIITUX HEOPraHHMYECKUX BEIIECTB B OBITY M
MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHUN BBISBISITH XapaKTEpHbIE NMPU3HAKU MOHATUMN, YCTaHABIMBAThH
X B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIME IMOHATHS IPU OMHCAHUU HEOPraHUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISi COCTABJICHUS
(bopMyIT BEIIECTB U YpaBHEHHI XUMUYECKUX peakiinii, cucreMatiueckyio HomeHknatypy (IUPAC)
Y TpUBHAJbHbIE Ha3BAHUS OTAEIbHBIX HEOPraHUYECKUX BELIECTB (YrapHbI ras, YriaeKucibli ras,
aMMHuak, raiméHasi U3BeCTh, Herali€Has U3BeCThb, IUThEeBasl COJa, MUPUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUI ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJI XUMUYECKOU CBSI3M (KOBaJeHTHAs, HOHHAs,
MeTaJIn4yeckasi, BOJOPOJHAsA) B COCAMHEHUSX, TUIl KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BeleCTBA (aTOMHas, MOJIEKYJSIpHAsi, WOHHAs, MeTaJUIMuecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJICKHOCTh HEOPraHMYECKUX BEILECTB
M0 MX COCTaBY K OMpeAeNEHHOMY KJIacCy/TpyIie COeAMHEHUH (MPOCThIe BEIIEeCTBA - METAJIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE THAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh, YMEHUN pacKpbIBaThb CMBICH Mepuoauueckoro 3akona J[. W
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKINU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AMEKTPOHHOE CTPOCHHE AaTOMOB XHMHUECKHUX
anemeHTOB 1-4 nepuonoB Ileproanyeckoit cucrembl XuMuueckux sneMenToB /. . Menneneesa,
UCTIOJB3Ys MOHATHUS «S-, P-, d-3JEKTPOHHBIC OPOUTAITNY, «IHEPIETHUYECKHE YPOBHMUY», OOBSICHITDH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COEAMHEHUH MO Mepuojam u
rpymnmnam [lepuoanueckoit cucremsl xuMuueckux amemeHToB . . Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBONCTBA
HEOPraHMYECKHX BEIECTB Pa3MYHBIX KJIACCOB, MOATBEPXKJATh CYILIECTBOBAHHUE T'€HETUUYECKOU
CBSI3M MEXK]ly HEOPraHMYECKUMH BELIECTBAMHM C IOMOIIbI0 YPaBHEHUM COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUN;
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c(OPMHUPOBAHHOCTh YMEHHUS KJIACCH(PUIMPOBATH XUMUYECKHE PEAKIMH IO Pa3TUYHBIM
MpU3HAKAM (YUCITYy ¥ COCTAaBY pearupyrollrux BEIIECTB, TEIUIOBOMY 3P (PEKTy peaklnuu, U3MEHEHUIO
CTETEHEW OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YUACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIMI Pa3IMYHbIX THIIOB, IOJHBIC U
COKpAILEHHbIE YpaBHEHHUS PEAaKLM MOHHOTO OOMEHA, YYUTBIBAsl YCJIOBHUS, IPU KOTOPBIX 3ITHU
peakuuu UAyT 10 KOHIIa;

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH DPEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIH
COCTAaB pa3JMYHbIX HEOPraHUYECKUX BELIECTB, pACIO3HABaTb OIBITHBIM NYyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-BOCCTAaHOBUTEIBHBIX
peaxiuii IoCpeCTBOM COCTaBIIEHHSI 3JIEKTPOHHOTO OanaHca ATUX PEeaKlMii;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIUH OT
pa3auuHbIX (HAKTOPOB; XapakTep CMEUICHUS XUMHUYECKOIO paBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMUYECKHE MPOIECCHI, JIEKAIINE B OCHOBE
MPOMBIIIJIEHHOTO TMOJIyY€HUsI CEpPHOM KHCIOTHI, aMMHakKa, a Takke CcHOopMHUPOBAHHOCTh
Mpe/CTaBIeHU 00 OOLIMX Hay4yHBIX NMPUHIUIAX U 3KOJOTMUYECKUX IMpoOieMax XUMHUYECKOTO
MIPOU3BOJICTBA;

cOpMHUPOBAHHOCTh YMEHHMHM MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAHUEM TMOHSATHUS
«MaccoBas J10JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHUN T'a30B P XUMUYECKUX PEaKIusX,
Macchl BellecTBa UM 00bEMA T'a30B MO W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU 00bEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEaKIMH BEUIECTB, TEMIOBOTO 3((dekra peakii Ha OCHOBE 3aKOHOB
COXPAaHEHHUsI MacChl BEIIECTB, IPEBPALICHUS] U COXPAHEHUS SHEPTUU;CHOPMUPOBAHHOCTh YMEHUM
coOJr0/1aTh MpaBWIA TMOJB30BAHMS XUMHYECKOW TOCYAOM M J1ab0opaTopHbIM 00OpyIOBaHUEM, a
TaKKe MpaBujia 0OpalieHUs] ¢ BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKLIMSIMH IO BBIIIOJHEHHUIO
71a60pPaTOPHBIX XUMHUYECKHUX OTIBITOB;

cOpMUPOBAaHHOCTh YMEHMUH IUIAHUPOBATh M BBINOJHATH XUMHYECKUH OSKCIEPUMEHT
(pasnokeHue nepoKcuaa BOJOPO/ia B IPUCYTCTBUU KaTajan3aTopa, OMpeIelIeHHe Cpeibl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO UHINKATOPA, BIUSHUE PA3INYHBIX (DaKTOPOB Ha CKOPOCTh
XMUMHYECKOH peaKiuu, peakiud MIOHHOTO 0OMEHa, KaueCTBEHHbIE peaKlIUU Ha Cynb(ar-, KapOoHaT-
U XJOPHUA-aHUOHBI, Ha KATHOH aMMOHUS, PELICHHWE HKCIEPUMEHTAJbHBIX 3a/ad [0 TeMaMm
«Metamney u «Hemeramnel») B COOTBETCTBUM C MPaBWJIAMU TEXHUKH O€30MaCHOCTH IPHU
oOpallleHHHd ¢ BelIeCTBaMU M JIaOOpaTOPHBIM OOOPYIOBAaHUEM, MPEICTABISATH PE3YIbTATHI
XMMHUYECKOTO DJKCIIepUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX pEaKUUd Hu
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYI0 HH(OpPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MAaCCOBOM KOMMYHUKaIMU, THTepHET u Ipyrux);

cOpMUPOBAHHOCTh YMEHUN COONIOAATh MpaBUiia SKOJOTHMUECKH IIeIecO00pa3HoOro
MOBEACHUA B OBITY U TPYAOBOH [EATENBHOCTH B IENIAX COXPAHEHHs CBOEro 3J0POBbS U
OKpYXarollled MPUPOJHON cpeibl, 0CO3HABATh OMACHOCTb BO3JEHCTBHS Ha >KUBBIE OPraHU3MbI
omnpeaenéHHBIX BEIlecTB, MOHUMas cMbich mnokaszarens 11K, moscHATe Ha mpumepax CrocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHHS] UX BPEJHOTO BO3AEHCTBUSA HA OPraHU3M YEJIOBEKA;

Uil 00y4aroImuxcs ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMHM 3/10pPOBBSI: YMEHHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH;

JUISL CJIENBIX U CIA0OBHJAIIMX OOYYAIOIIMXCS: YMEHHE HUCIOJIb30BaTh PENbe(PHO-TOUCUHYIO CUCTEMY

o0o3Hauenuii JI. bpaiins 11 3anucu XUMHYECKHX (GOPMYIL.
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IV. TEMATHYECKHWMH ILJIAH

Ne Tewma paznena Kosmmuecr-Bo | IIpaktnuec- KoHntposbHbie
4acoB Kre paboThl paboThl
11 kiace
[ToBTOpEHNE OCHOBHBIX BOIPOCOB 1
OPraHu4eCKO XUMHUH.
1. Baxneiime xuMruyecKkue MOHATHS U 5
3aKOHBI
2. CrpoeHue BerecTBa 7 1 1
3. XUMUYECKHE peaKluu 15 1 1
4, Mertanist 19 1
5. Hewmeramsr 9 1
6. I'enernyeckas cBsI3b HEOPraHMYECKUX U 6 4
OpPraHWYECKUX BemecTB. [IpakTHKyM.
7. XHUMHUS U )KH3Hb. 6
Hroro 68 6 4
Ne Tema ypoka | Koi-Bo | Ilnanupyemasi | dakrudeckast
ypoka yac. aara nara
NpoBeIeHus! NpoBeIeHNsI
1. OcCHOBHBIE TIOJIOKEHUS TEOPUI 1
A.M.bytiepoBa
Tema 1. BaxkHelilune xuMuueckne noHsitusi (6 yacon)
2. Baxneiimme XuMu4ecKre MOHITHS 1
[Tepuonnueckuii 3aKOH U 1
MepuoArYecKas CUCTEMa XUMHUYECKUX
anemenToB .M. MenaeneeBa
Ha OCHOBE yYYEHUS O CTPOCHHUU aTOMOB
3,4. CtpoeHue AIeKTPOHHBIX 000JI09eK 2
ATOMOB XHUMHYECKHX JICMEHTOB
5. [Tonoxenue B I1C Bogopona, 1
JIAHTAHOHUJIOB ,aKTHHOMJIOB
6. BasieHTHOCTP 1 BaJIeHTHBIC 1
BO3MOKHOCTH aTOMOB

Tema 2. Ctpoenue BemecTa (7 4acoB)

7. OcHoBHBIE BHUJIbI XUMHYECKOM CBS3U U 1
MCXaHU3MBI UX 06pa30BaHI/I$I..

8. IIpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYII 1
HEOPraHMYECKUX U OPraHUYeCKUX
BELIECTB..

9. THUnBI KPUCTAIIIMYECKUX PELIETOK U 1
cBoiicTBa BemecTB. [IpuunHel
MHOT000pa3us

10. Jucnepcubie cucteMbl. CriocoObl 1
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BbIPAKCHHA KOHICHTpAUN

pPacTBOPOB..

11. Pemrenue 3agau. BerancieHus Macchl, 1
o0BbeMa WK KOJIMYECTBA BEIIECTBA IO
M3BECTHOM Macce, 00beMy WITH KOJIH-
YEeCTBY BEIIECTBA OJJHOTO U3
BCTYIHBIIHNX B PEAKIIHIO HITU T10-
JYYUBIINXCS B PE3YJIHTATE PCAKITUH. .

12. [IpakTtuyeckas padora Nel 1
«IIpuroroBneHue pacTBOpPOB ¢
3aJaHHOM MOJISIPHOM KOHILIEHTpaluen»

13. KonTtpoabHas padora Nel 1

Tema 3. Xumnueckue peakuuu (15 yacon)

14,15. | CymHocTsh ¥ Ki1accupuKanus 2
XUMHUUYECKUX PEaKINil

16,17. | OKHUCIUTEIBLHO-BOCCTAHOBUTEILHBIE 2
peaxiuu

18,19. | CkOpOCTh XHMHYCCKUX PEAKITUH. 2
Karanns n xaranuzaropsl

20. Ilpakmuueckaa paooma Ne2 1
«Bnuanue paznuunvix pakmopos na
CKOPOCHIb XUMUYECKUX PeaKyuily

21. Xumudeckoe paBHoBecue. [Ipunmmm 1
Jle laTense

22. DNEKTPOTUTHIECCKAs JUCCOIHAIIHSI. 1
CunbHbI€ U ci1abble AJIEKTPOJIUTHI.
Cpena BOAHBIX pacTBOpoB, PH

23. Peakiuu nonsoro ooMena 1

24, [Tpou3BOICTBO CEPHOM KHCIIOTHI
KOHTaKTHBIM CIIOCOOOM

25. [M'uaponu3 opraHUYECKUX 1
HEOPraHNYECKUX BEIEeCTB

26,27. | O6o6menue. Pemenne pacuéTHBIX 2
3a/a4

28. KontpoJabsHas padora Ne2 1

Tema 4. Metansbl (19 yacoB)

29. 1
OO011as1 XapaKTepUCTUKA METANIOB

30. XUMHUYECKUE CBOMCTBA METAJJIOB 1

31. O61ue crnocoObl NOTYyYeHHs] METAJIOB 1

32. DNEKTPOIN3 PaCTBOPOB U PACILIABOB 1
BEIIECTB

33. Koppo3sus MeTaioB 1 ciocoobl 1
3alUTHI OT KOPPO3UU

34-35. | Metamisl rnaBubIx noarpymmn [1CXD 2
J.1.MeHnneneena.

36-4 Mertannsl mobounsix noarpymnm IHCXD 6
J.11. MenpaeneeBa
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42,4 CruaBel METAJIJIOB 2

4 Oxcupl U THIPOKCHIBI METAJIIOB 1

45,46. | O6o6uieHue. Pemenue 3amau 2

47. KonTpoJsbHas padora Ne3 1

Tema 5. HemeTtannl (9 yacoB)

48-49. | XuMHuecKue 3JIeMEHThI-HEMETAILIHI. 2
CrpoeHue u cBOWMCTBA IPOCTHIX
BEIIECTB

50. Oxcupl HEMETAIIIOB 1

51. 1
Kucnopoiconepxanime KUCiaoThl

52. OxucnauTenbHble CBONCTBA CEPHOM U 1
A30THOM KHCIIOT

53. BoiopoiHbIE cOeTMHEHNS HEMETAIIIIOB 1

54-55. | Penienune kauecTBEHHBIX U paCUETHBIX 2
3a/1a4

56. KonTposabHas pabora Ned 1

Tema 6. 'eHeTHUeKasi CBA3b HEOPraHUYECKHUX M OpraHudeckux BemecTs. [IpakTukym

(6 yacon)

57,58. | I'emeTnyeckas CBSA3b HEOPraHUICCKHX 2
Y OPTaHWYECKUX BEIECTB

59. [Ipaktuueckas padota Ne3 «Permenue 1
IKCIIEPUMEHTAIBHBIX 3324 110 Heopra-
HHAYECKOW XxuMuu. PacriozHaBanue
HEOPraHNYECKUX BEIIECTB»

60. [Ipaktuueckas padota Ned «Permenue 1
SKCIEPUMEHTAJIbHBIX 33134 10
OpraHnveckor xuMuu. PacriozHaBanue
OpPraHMYECKUX BEIECTB»

61. [Ipaktuueckas padota Ne5 «Permenue 1
MIPAKTUYECKUX PACUETHBIX 3a/1aU»

62. [IpakTrueckas padota Ne6 1
«[lonydyenue, pacro3HaBaHue u
coOupaHue razoB»

Tema 7. Xumusi M sKku3Hb (6 YacoB)

63,64. | belToBasg XMMUYECKas rPAaMOTHOCTb. 2
XUMUYECKOe 3arpsi3HeHHe
OKPY>KaIoIllel CpeJibl.

65-68. | OGoOIIEeHNE U TOBTOPECHHE 4
MpoiAeHHOro MaTepuaina. Penienue
pacyeTHBIX 3ajau.
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